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INITIALS USED IN VOLUME XXV. TO IDENTIFY INDIVIDUAL 
CONTRIBUTORS,! WITH THE HEADINGS OF THE 
ARTICLES IN THIS VOLUME SO SIGNED. 


A. B. G. 


A. C. McG. 


A.D. 


A. De. 


A. E. H. 


A. E. S. 


A. F. E. 


A. F. P. 


A. Go.* 
A. Ha. 


A. H.S. 


A. J. G. 


A.Ma. 


A. Mel. 


A. M. C. 


A. M. F.* 


Rev. Alexander BAi.i.Drii Cro-sart, D.D. 

See the hiogrupliical article: Grosart, Ai.exandur Balloch. 


r Stirling, Wiiiiam Alexander, 
I Earl of {in /lart). 


Arthur Cushman McGifkkkt, M.A., i’n.D., D.D. i Socrates {Church HUlnrian) 

Professor of Church llistory, Union Theologicnl Seminary, New Y<»r)<. Author of J hart) • 

Hi.Uory ChrisHanity in the Ahostotiv Age; &c. Editor of tlie IJietoria ISicksia |^gQ2j)||(0u {in part) 

ITenry Austin Dorson, LT..D., D.C.T.. f Steele, Sir Richard (/« />ar/) 

See the biogra])hical article : Dobson, H. Austin. I Sterne, Laurence {in part), 

Arthur Dendy, T).Sc., F.R.S., F.Z.S., F.L.S. c 

J^rofessor of Zoology in King’s C'olleg<‘, London. Z(M>logical Secretary of the | 

Linn(‘an Society of London. Author of memoirs on syslt'malic zoology, com- j ®Ponges. 
parative anatoiiiy, embryology, «S:c. { 


A. E. Houghto.n. I 

I'onncrly Correspondent of the Standard in Spain. Author of Rvstoration of the J Spain ; History (in part), 
UourboHS in Spain, [ ' ' 


Arthur Kverett Shipley, M.A., D.Sc., F.R.S. , 

Master of Christ's College, Cambri<Ige. Reader in Zoology, Cambridge University. ^ 
Joint-(?ditor of the Cambridge Natural History. 


Sipunculoidea ; 

Smith, Wiiiiam Robertson, 


Allen F. Everett. 

Commander R.N. 
Portsmouth. 


Formerly Superintendent of the Signal School, ILM.S. '* Victory,** •’ 


Signal ; Marine Si]* nailing 
( in part). 


Albert Frederick Pollard, M.A., F.R.Uist.Soc. 

Fellow of All Souls College, Oxford. Professor of Ivngli.sh Hi.slory in the Uni- 
versity of Londfjn. Assistant Editor of tlie Dictionary of National Itiotivaphy, - 
1S93-1001. Author of lingland under the Protector Somerset l Life of Thomas 
Cranmer ; &c. 


Somerset, Edward Seymour, 
Duke of. 


Rev. Alexander Gordon, M.A. 

Lecturer in Church History in the University of Manchester. 


I Socinus. 


Adolf Haknack, D.Ph. 

Sec the biographical article : Harnack, Adolf. 

Rev. Archibald Henry Savce, Lttt.D., LL.Dv 
See the biographical article ; Savck, A, H. 

Rev. Alexander James Grieve, M.A., B.D. 

Professor of New Testam<.*nt and Church History at the United Indejwndcnt College, I |*|,„ 

Bradford. Sometime Registrar of Madras University and Member of Mysore '| JOnn. 

Educational Service. t 

Alexander Macalister, M.A., LL.D., M.D., D.Sc:., F.R.S. f 

Professor of Anatomy in the University of Cambridge, and Fellow of St John’.s ( cHirmofiTAtinn 
College, h'ormerly P’rofcs.sor of Zoology in the University of Dublin. Author of ™ 

Text-Book of Human Anatomy ; &c. \ 


r Socrates (Church Historian) 
J {in part ) ; 

I Sozomen {in part). 

I Sippara. 


Arthur Mfu-lor. 

Of Messrs J. & T. Brocklehurst & Sons, Silk Manufacturers, Macclesfield. 


f Silk : Spinning of Silk 
I Waste:' 


Agnes Mary Clerke. 

See the biographical article : Clerke, Agnes M. 


/ Smyth, Charles Piazzi ; 
I Stone, Edward James. 


Arthur Mostyn Field, F.R.S., F.R.A.S., F.R.G.S., F.R.Met.S. f 

Vice-Admiral, R.N. Admiralty Representative on Port of London Authority, j Sounding. 
Hydrographer of the Royal Navy, 1904-1909. I 


1 A complete list, showing all individual contributors, appears in the final volume. 
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A. P. H. 

A. S.* 

A. So. 

A. S. E. 

A. S. P.-P. 

A. W. H.* 

A. W. P. 

B. B. A. 

B. K.* 

B. W. G. 

C. A. G. B. 

C.B.* 

C. D. W. 

C. F. A. 

C. H.* 

C. H. Ha. 

C. L. K. 

C.P.* 

C.Pa. 

C.Pf. 

C. R. B. 


INITIALS AND HEADINGS OF ARTICLES 


Alfked Morel-Fatio. i 

Pn)fcs.sor of Romance Laiiguases at the College de France, Paris. Ahrmbcr of tlic J Spain : Language (in part), 
Instit^itB of Knince ; Chovalicr of the legion of Honour. Secretary of the F.colc I ^ncl Literature (in part). 
dc.s Chartes, 1 885-1 90O ; tS:c. Author of L hspagne au A Fi" et au A 1 IL stecles* I \ / / 

Alfred Newton, F.R.S. / ’ 

Sec the biographical article ; Newton, Alfred. | Snake-Dird ; Snipe ; Sparrow 


ar, 


Alfred Peter Hillier, M.D., M.P. 

Author of South African Studies; The Commonweals A'c. Served in Kaffir War, 
1878-1879, i^ii'tner with Dr L. S. Jameson in medical practice in South Africa -I 
till i8«j6. Miuiiber of Reform Committee, Johannesburg, and l*oIiticai Prisoner at I 
Pn^toria, i895-i8tX*. M.P. for Hitchin division of Ilcrts, 1910. \ 

Artttur Schuster, F.R.S., Pii.l.)., D.Sc. 


Spoonbill ; Stilt ; Stork. 

South Africa : History 
{in part). 


Professor of Physics at the University of Manchester, 1888-1907. President of the f guftptrocrnnv 
International Association of Seismology. Author of Theory of Optics and pajiers in 1 »F®ciroscopy, 


■V 


the Proceedings and Transactions ol Hie Royal Socit.dy. 

Albrecfft Sorm, Pn.D. (1844-1890). 

Formerly Professor of Semitic Philology in the l.TniviTsilies of Leipzig and 'i'libingcm. 

Autlior of Arabisvhe Grammatik \ Ac. 

Arthur Stanley Ki)Din(;to\, M.A., M.Si ., F.R.A.S. 

Chief Assistant at the Royal Ob.servatory, Greenwich. Jndlow of 'Trinity Colli‘gt‘, { Star. 
Cambridge. 

Andrew Seth Pkin(ji.e-1*attison, M.A., LT.J)., D.C.I., r 

Professor of Logic and M<‘tai>hysics in the UniviTsily of F.dinbiirgh. Gifford ( 
Lecturor in llie 1 Iiiiver.sil y oi Aberdeen, lou. T'ldlow of lla^ Jirilish Academy, “j 
Author of Man's IHace in the Cosmos; The l^hilosophUal Radicals; tS:c. 

Arthur William Holi.and. 

FormcTly Scholar of St John’s Collegt*, Oxford. Bacon Scholar of (iray’s Inn, iqoo, \ 

Alfred Wallis ]*aul, C.T.F. ^ . . f 

Member of the Indian Civil Service. 1 870 1 S95. Politic.'il Officer, Sikkim Lxpi'dition. f 
Ihitish Coininissioner iiiuler Auglo-Chini‘.sc Convention ol 1890. Deputy Com- 
missioner of IMrjei ling. 


/ Sinai : The Biblical Mount 
[ Sinai. 

Spinoza. 

I 

r Sidmouth, Viscount. 


Sikkim. 


BrAMAN BlANC’HARD Af)AM.S. 

Associate Editor of the Raihvay Age Gazette ^ N('w York. 


JiEN.TAMiN Kidd, D.(\L. 

Author of Social Evolution ; 


cS;c. 


the Inner Tt‘ini>le. 
Statistical .Society, 


1 

/ Signal : Army Signalling (in 
part)f and Railway Signal- 
\ ling (in part). 

I Sociology. 

i 
I 


Steamship Lines. 


Principles of TrV.^/^?n/ Civilization 

Benedict William (Iinshttrg, M.A., LL.D. 

St Catharino's College, Cambridge. Barri.s1('r-at-I*aw of 
T'ormciiy Editor ol ilv Snc\\ aii<l Secretary of the Royal 
Author bi Hints on the Legal Duties of Shipmasters ; A’C. 

Sir ('vhrian Arthur (b-ojuu-: Brid<;e, G.CMb r 

.Admiral R.N, ('ommander-in-f -hief, China Stalion, looi TO04. Director of | Signal : A7g/7flZ//;7g 

.Naval Intelligence, 1889 1S94. Autluu* ol The Art of Raval Wariaic', Sea-Poivcr (in part), 
and other Studies ; ttc. 

Charles IbiMONT, Litt.D. (Onoil). 

Sec the biographical aiTiclo : Bemont, Charles. 

lloN. Carroll Davidson Wright. C Strikes and Lock-outs: 

See llie biographical iirticlc : W'ruuit, Ho.n, Carrot l David.son. \ United States, 

Charles Frani is Atkinson. u/ni. nf 

3"onnerly Scholar of (JiKU’ii'.s College, Oxford. Captain, ist City ol .London (Royal -j * 

Fusiliers). \ut\\oe oi The Wilderness and Cold Harbor, ( 

Sir Chari.es Holrovd, Litt.I). f 

See the biographical article : Holroyd, Sir Charlics. { 

Carlton JIuntlev Haves. Ph.D. 

Assistant Prolessor ol IJistorv in ('olumbia Univer.sity, New York. Member of 
till? American Historical .A.ssociatioii. I StillChO, FlaviUS, 

C’llARLES LeTHHRIDOE KiNOSFOKD, P’.R.HiST. SOC., F.vS.A. 

Assistant Secretary to the Board of ICducation. Author of Life of Henry F. Editor 
ol Chronicles oj London and Stow's Survey of London. 

Carl Pulfriuh, Pm.I). f 

On the staff of the Carl Zeiss Factory, Jena. Formerly Privatdozent at the 8 Stereoscope, 

University of Bonn. Member oi the Astronomical Societies bl 3h-usscls and Paris. [ 

Cesark Paoli. 

See the biographical article : Paoli, Ci:sare. \ 

Christian Pfister, D. e.s E. r 

Profe.s.sor at the Sorbonia*, Pari.s. Chevalier of the Txgion of Honour. Author of | 

Etudes sur le li'gne de Robert Ic Pieu.v ; Lc Diiche merovingien d' Alsace et la leqendc'i 
de Sainte-Odile. " I 

Charles Raymond Be.azlev, M.A., D.Litt.. F.R.G.B., F.R.Hist.S. 

l^ofessor of Modern History in the University of Birmingham. Formerly Fellow 
of Merton Collegt*, Oxford, and I'niversity Lecturer in the History of Geography. - 
Lc)thian Prizeman, Oxford, 1SS9, Lowell Lecturer, Boston, 1908. Author of 
Henry the Navigator ; The Dawn of Modern Geography ; dtc. 


(in part), 

■[sorel, Albert. 


{in part). 

Strang, William, 
j Sixtus IV. ; 


Somerset, Edmund Beaufort, 
Duke of. 


I Siena {in part). 


Sigebert, King. 


Slmor of St Quentin ; 

Sindbad the Sailor, Voyages of. 



C.S.S. 


c. w. w. 


D. F. T. 


D. G. H. 


D.H. 


D. M. W. 


E.A. 


E. A. F. 


E* C* B* 


E. G. 


E. H.M. 


Ed.M. 


E.Ma. 


E.M.S. 


E. M. T. 


E.O.* 


Ea PTt 


E. W. H. 


V. A. B. 
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Charles Scott Sherrington. M.A., D.Sc., M.D., F.R.S., LL.l). ( 

Professor of Physiology in the University of Liverpool. Author of The J ntegratwe 
Action of the Nervous System. I 

Sir Charles William Wilson, K.C.M.G., F.R.S. (i8;;6-n)07). 

Major-General, Royal Engineers, Secretary to the North Aiiiericati Boundary 
Commission, 1858-1862. British Commissioner on the ScTviLin Boiiiulary Com- . 
mission. Director-General of the Ordnance Survey, 1886-1 8t)4. Director-General 
of Military Education, 181)5-1898. Author of Tram Korti to Khartoum; Life of 
Lord Clive ; &c. 

Donald Francis Tovev, ( 

Author of Essays in Musical Analysis: comprising The Classical Concerto, 'J'hc-\ 
Goldberg Variations, and analyses of many other classical works. V 

David George Hogarth, M.A. 

Keeper of the Ashmolean Museum, Oxford. Fellow of Magdalen Colli'ge, Oxford. _ 
Fellow of the British Academy. Excavated at Papho.s, x888 ; Ninirratis. tSoo and * 
1903; ICpUesu.s, i<)04-ic)05; Assiut, ioo6-D)07. Director, British Scliool at A then.s, 
1897-1900. Director, Cretan Exploration Fund, 1899. 


David Han nay. | 

Formerly British Vice-Consul at Barcelona. Author of Short History of the Uoyal \ 
Navy ; Life of Emilio Castclav ; Ac. I 


Sir Donald Mackenzie Wallack, K.C.T.K., K.C.V.O. 

Extra Groom of the Bedchamher to II.M. King George V. Director of th(J Foreign 
Department ot The Times, 1801-1899. Mcmht^r of Institut <\o Droit Inlernalionid . 
and Officier de I’lnstruction Publique of France. Joint-editor of tlie New Voliimes 
(lotli eel.) of the Eni'ycl(>(>aedia Jiritannica. Author of Enusia ; J'u'vfd a:nl the 
Egyptian Question ; The IVeb of Empire ; Ac. ^ 


Edward Arbkk, D-Litt., F.S..\. f 

See the biographical article : Arukr, Edward. I 

Edward Attgusttis Fukkisian, LE.l)., D.(\L. f 

See the biographical urticU^ : Fkkkman, E. 1 


Splntl Cord t Physiid(>g^v, 


Sivas {in part). 


Sonata Forms ; 

Spohr, Ludwlg« 

Side; Sis; 

Sivas (/>/ part ) ; 

Smyrna (77/ part) ; 

Soli {Asia Minor). 

Sluys, Battle of ; 

Spain : History (in part ) ; 
Spanish Succession, War of : 

Naval and Military Opera- 
titnis ; 

Spinola, Ambrose. 


Shuvalov, Count. 


Smith, John (1580-1631). 
Sicily : History {in part). 


Rt. Rev. IiIdward (.'uthrert Butler, M.A., D.Lttt. 

Abbot of Downside Abbey, B«'ttli. Author of “ The I^insiac History of I’all.idius 
in Cambridge 2 'exts and Studies. 


Edmund CJo.s.se, LL.D. 

See the biographical article? : Cosse, Edmund W'. 


f Silvestrines ; 

(Simeon Stylites, St. 

" Song {Literary ) ; 

Stanley, Thomas ; 
Stevenson, Robert Louis ; 
, Style. 


Ellis Hovell Minns, ^f.A. [ Slavs ; 

University Lecturer in Palaeography, Cambridge. Lecturer and Awssistant - Slovaks ; 
Librarian at lAinbrokc College, Cambridge. Formerly Follow of Pembroke College. | Slovenes ; SorbS. 


Eduard Mever, Pii.D., D.Litt., LLJ). ( 

Professor of Ancient History in tlie University of Berlin. Aul.bor of Ccschichtc des Smerdls. 
Alterthums; Geschu htu des ulten Aegyptens; Die J sraeliten unit ihre Nachbarstamme. I 

Edward Manson. [ 

Barristcr-al-La\v. Joint-(‘ditor of ilu' Journal of Comparative Legislation. AuUiorj Stocks and Shares, 
of Law of leading Companies ; Practical Guide to Company Late ; cV:c. I 

Eleanor Mildred Sidgwick (Mr.8 Henry Sidgwick), D.Jjtt., ].L, 1 ). ( 

Principal of Newnham College, ('ambrulgw, 1892-1910. Hr>n. Secietary to llur j Spiritualism* 

Society for Psychical Kesearch. Author of I'apers in the Proceedings of the Society | ^ 

for Psychical Re.searcli. I 

Sir liDWARD Maunde Thompson, G.C.B., I.S.O., D.C.T.., Li'n.D.. J.L.l). r 

Director and Princii)al Librarian, Britisli Museum, 1898-1909. Sandars Rt?adcr | 

in Bibliograi)hy, Cambridge University, 1895-1896. Hon. Fellow of University I 

Colleg(‘, Oxford. Author of Handbook of Greek and Latin Palaeography, liditor ol "| ^Dcnomewy. 

the ( hronicon Angliae. Joint-editor of publications of lh(! Palae()gra]>hical Society, 

the New Palaeographical .Society, and of the Facsimile of the Laurentian SojJhocks. I 


Edmund ()tvi:.v, F.K.C.S., LL.D., D.Sc. 

Consulting Surgeon to St Mary’s Hospital, London, and to the Children’s Hospital, 
Great Ormond Street, London, ('chevalier of the Legion of Honour. Author of 
A Manual of Anatomy for Senior Students. 


( Skull : Cranial Surgery ; 
“ Spinal Cord {Surgery) ; 

[ Stomach. 


Edgar Prestage. f a ■ 

Special Lecturer in Portuguese Literature in th<? University of Manchestc^r. Corn-J SilVa, AlltonlO J. de ; 
mendador, Portuguesi; Order of S, Thiago. Corre.sponding Member of Li.sbon Royal Sousa, LulX dO. 
Academy of Sciences and Li.sbon Gt:ograj)hical Society ; &c. 

Ernest William Hokson, M.A., D.Sr., F.R.S., F.R.A.S. 

Fellow and Tutor in Mathematics, Christ's College, Cambridge. Stokes Lecturer in 
Mathematics in the University. 

Francls Arthur Bather, M.A., D.Sc., F.R.S., F.R.G.S. 

A.ssistant Keeper of Geology, British Museum. Rollcston Prizeman, Oxford, 1S92. I gtarflsh. 

Author of “ Echinoderma ” in A Treatise on Zoology; Triassic Eehinoderms 0/ | 

Bakony ; I'l-c. ^ 


I 


Spherical Harmonies. 



A * • 

Vlll 
F. C. S. S. 

F. G. M. B. 
F. G. P. 

F. J.H. 

F. J. S. 
F.LLa 

F.L.L 

F.N.M. 

F.Po. 

F.R.a 

F. W* 

F. W. R * 

G. A. C.* 

G. A. Gr. 

G.&L. 

G. C. W. 

G.E.H. 

G. G.a 
G. G. C. 

G. G. S. 
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Ferdinand Canning Scott Schiller, M.A., D,Sc. ( 

Fellow and Tutor of Corpus Christi College, Oxford. Author of Riddles of the \ Spencer, Herbert* 
Sphinx ; Studies in Humanism ; &c. V 

Frederick George Meeson JiECK, M.A. / Sigurd ; 

Fellow and Lecturer in Classics, Clare College, Cambridge. ^ Strathclyde. 

Frederick Gymer Parsons, F.R.C.S., F.Z.S., F.R.Anthrop.Tnst. j 

Vice-President, Anatomical Society of Great Britain and Ireland. Lecturer on J 
Anatomy at St Thomas's Hospital and the London School of Medicine for Women, j 
London. Formerly Hunterian Professor at the Royal College of Surgeons. \ 


C Skeleton ; 

I Skin and Exoskeleton ; 
Skull ; 

Isuinal Cord (inijart). 


Francis John Haverfield, M.A., LL.D., F.S.A. 

Camden Profijssor of Ancient History in the University of Oxford. Fellow of 
Brasenose College. Formerly Censor, Student, 'Tutor and Librarian of Christ 
Church. Ford's Lecturer, 1906-1907. Fellow of the British Academy. Author of 
Monographs on Roman History, especially Roman Britain ; ^c. 

Frederick John Snell, M.A. 

Balliol College, Oxford. Author of The Age of Chaucer ; &c. 


Silures ; 

Spain : History ^ AncienU 

Spenser, Edmund {in fart). 


Francis Llewellyn Griffith, M.A., Pii.D., F.S.A. f 

Reader in Egyptology, Oxford University. Editor of the Archaeological Survey and 
Archaeological Rejiorts of the Egypt Ex])loration Fund. F(?llow of Imperial' 
German Archaeological Institute. Author of Stories of the High Rriests of Memphis ; 
t\:c. 


Sphinx {in part), 


Lady Lugard. f 

See the biographical article ; Lugard, Sir F. J. D. i. 

Colonel Frederic Natdsch Mattde, C.B. C 

Lecturer in Military Historj^, Manchester University. Author of War and the | 
World's Policy ; The Leipzig Campaign ; The Jena Campaign, V 

Sir Frederick Pollock, Bart., LL.D., D.C.L. T 

^ See the biographical article : Pollock : Family, i 


Frank R. Cana. 

Author of South Africa from the Great Trek to the Vnioiu 


Frank Warner. I 

President of the Silk Association of Great Britain and Ireland ; Hon. Secretary J 
of the Ladies' National Silk Association. Chairman of the Silk Section, London j 
Chamber of Conimcjrce, and of the Council of the Textile Institute. I 

Frederick William Rudler, I.S.O., F.G.S. j 

Curator and Librarian of the Museum of Practical Geology, London, 1879-1902. ] 
President of the Geologists’ Association, 1887-1889. 1 

Rev. George Albert Cooke, D.D. j 

Oriel Professor of the Inter])retati()n of Holy Scri])ture, Oxford, and F(*llow of j 
( )ri(‘l Colh^ge. Canon of Rochester. Hon. Canon of St Mary's Cathedral, Edinburgh, j 
Author of Text-Book of North Semitic Inscriptions ; &c. ' 

George Abraham Grier.son, C.T.E., Ph.D., D.Lht. / 

Member of the Indian Civil Service, 1873-1903. In charge of the Linguistic I 
Surv(*y of India, i898-i<)o2. tJold Medallist, Royal Asiatic Society, J909. Viet*- 1 
President of the Royal Asiatic Society. Formerly Fellow of Calcutta University. I 
Author of The Languages of India ; (S:c. \ 

George Collins Levey, C.M.G. 

Member of the Board of Advice to the Agent-General of Victoria. Formerly 
Editor and Proprietor of the Melbourne Herald, Secretary, Colonial Committee of 
Royal Commission to Paris Exhibition, 1900. Secretary, Adelaide Exhibition, ^ 
1887. Secretary, Royal Comini.s.sion, Hobart Exhibition, 1894-1895. Secretary to 
CommissioiuTs for Victoria at the Exhibitions in London, Paris, Vienna, Pliila- I 
delphia and Melbourne. \ 


George Charles Williamson, Litt.D. 

Chevalier of the Legion of Honour. Author of Portrait Miniatures ; J.ife of Richard 
Cosivay, R.A. ; George Engleheart ; Portrait Drawings ; &c. Editor of new edition 
of Bryan’s Dictionary of Painters and Engravers, 


Sokoto. 


Strategy. 

Stephen, Sir J. F., Bart. 

Siwa ; Sobat {in part ) ; 
Somaliland ; 

South Africa : Geography and 
Statistics ; History {in part), 
and Bibliography ; 

Stanley, Sir Henry. 

Silk {in pari). 

Sinter ; 

Spinel ; 

Spodumeno. 

Sidon, 


Sindhi and Lahnda. 


Stawell, Sir William. 


Smart, John. 


George Ellery Hale, I.L.D., Sc.D. 

Director of tht? Mt. Wilson Solar Observatory of the Carnegie Institution of Washing- 
ton at Pasadena, California. Director of the Yerkc?.s Observatory, Chicago, 1895- 
1905. Foreign Member of the Royal Society of London. Inventor of the Sjiectro- 
heliograph. Author of J-*apers 011 solar and stellar physics in the Astrophysical 
Journal ; <&c. 


Spectroheliograph. 


Very Rev. George Granville Br.\dlev, D.D. 

See the biographical article ; Bradley, George Granville. 


I Stanley, Dean {in part). 


George Goudie Chisholm, M.A. 

Lecturer on Geography in the University of Edinburgh. Secretary of the Royal _ 
Geographical Society. Author of Handbook of Commercial Geography, I 
■ of Longman's Gazetteer of the World, V 


Scottish 
Editor < 


( Sicily : Geography and 
Statistics {in part). 


George Gregory Smith, M.A. 

Professor of English Literature, Qiieen'.s University of Belfast. Author of The 
Days of James I V , ; The Transition Period \ Specimens of Middle Scots ; &c. 


/Stirling, William Alexander, 
^ Earl of {in part). 



G. J. T. 


G.MO. 


G.Sa. 


G. W. T. 


H.Br. 


H.CI. 


H. E. S.* 


H. F. G. 


H. H. F. 


H. Ja. 


H. M. K. 


H. M. Wo. 


H. 0. F. 


H. R. T. 


H.St. 


H. S. J. 


H. W. C. D. 


LA. 


J. A. Co. 


J. A.E. 

J. A. H. 


J.B. 
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George James Tvrner. ( 

Barrister-at'Law, Lincoln’s Inn. Editor of Select Pleas of the Forests for the Scldcn -j Soke. 

f Sicily : Geography and Statistics 
I {in part), 

[ StaSl^ Madame de. 
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SHUVALOV (sometimes written Schouvaloff), PETER 
ANDRElVlGHy Count (t827‘-i889), Russian diplomatist, was 
born in 1827 of an old Russian family which rose to distinction 
and imperial favour about the middle of the 18th century. 
Several of its members attained high rank in the army and the 
ci\il administration, and one of them may be regarded as the 
founder of the Moscow University and the St Petersburg Academy 
of the Fine Arts. As a youth Count Peter Andrcivich showed 
no desire to emulate his distinguished ancestors. He studied 
just enough to cjualify for the army, and for nearly twenty years 
he led the agreeable, commonplace life of a fashionable officer 
of the Guards. Tn 1864 Court influence .secured for him the 
appointment of Governor-General of the Baltic IVovinces, and 
in that position he gave evidence of so much natural ability and 
tact that in 1866, when the revolutionary fermentation in the 
younger section of the educated classes made it advisable to 
place at the head of the political police a man of exceptional 
intelligence and cnerg>^, he was selected by the emperor for the 
post. In addition to his regular functions, he was entrusted by 
his Majesty with much work of a confidential, delicate nature, 
including a mission to London in 1873. The ostensible object 
of this mission was to arrange amicably certain diplomatic 
difficulties created by the advance of Russia in Central Asia, 
but he was instructed at the same time to prepare the way for 
the marriage of the grand duchess Marie Alexandrovna with the 
duke of Edinburgh, which took place in January of the following 
year. At that time the emperor Alexander IT. was anxious 
to establish cordial relations with Great Britain, and he thought 
this object might hes be attained by appointing as his diplo- 
matic representative at the British Court the man who had con- 
ducted successfully the recent matrimonial negotiations. Count 
Shuvalov was accordingly appointed ambassador in London; 
and he justified his selection by the extraordinary diplomatic 
ability he displayed during the Russo-Turkish War of 1877-78 
and the sub.sequent negotiations, when the relations between 
Russia and Great Britain were strained almost to the 7>oint of 
rupture. After the publication of the treaty of San Stefanu, 
which astonished Europe and seemed to render a conflict inevit- 
able, he concluded with Lord Salisbury a secret convention 
which enabled the two powers to meet in congress and find 
a pacific solution for all the questions at issue. In the delibera- 
tions and discussions of the congress he played a leading part, 
and defended the interests of his country with a dexterity which 
excited the admiration of his colleagues ; but whtn it became 
kno'OT that the San Stefano arrangements were profoundly 
modified Ity the treaty of Berlin, public opinion in Russia con- 


demned him as too conciliatory, and reproached him with having 
needlessly given up many of the advantages secun'd by tb(‘ war. 
For a time Alexander II. resisted the popular clamour, hut in 
the autumn of 1879, when Prince Bismarck assumed an attitude 
of ho.stility towards Rus.sia, Count Shuvdlov, who had be(?n 
long regarded as too amenable to Bismurckian influence, w'as 
recalled from his post as ambassador in London ; and after 
living for nearly ten years in retirement, he died at St Petersburg 
in 1889. ^ (T). M. W.) 

SHUYAi a town in the government of Vladimir, 68 m, by rail 
N.E. of the town of Vladimir. It is one of the chief centres of 
the cotton and linen industries in mitldle Russia. Jt is built on 
the high left bank of the navigable Teza, a tribuliiry of the 
Klyazma, with two suburbs on the right bank. Annalists men- 
tion princes of Shuya in 1403. Its first linen manufactures were 
established in 1755 ; but in 1800 its population did not exceed 
1500. In 1882 it had 19,560 inhabitants, and 18,968 in 1897. 
Tanneries, especially for the preparation of sheepskins— widely 
renowned throughout Rus.sia— still maintain their importance, 
although this industry has migrated to a great extent to the 
country districts. The cathedral (1799) is a large building, with 
five gilt cupolas. Nearly every village in the vicinity has a 
.specialty of its own— bricks, pottery, wheels, toy.s, packing- 
boxes, looms and other weaving implements, house furniture, 
sieves, combs, boots, gloves, felt goods, candles, and .so on. 'J’he 
manufacture of linen and cotton in the villages, as well as the 
preparation and manufacture of shcep.skins and rough gloves, 
occupies about 40,000 peasants. The Shuya merchants carry 
on an active trade in these products all over Russia, and in corn, 
spirits, salt and other food stuffs, imported. 

5HWEBO, a town and district in the Sagaing division of Upper 
Burma. The tow^n is situated in the mid.st of a rice plain, 53 m. 
by rail N.E. from Mandalay : pop. (1901) 9626. It is of historic 
interest as the birthplace and capital of Alompra, the founder 
of the last Burmese dynasty. After British annexation it l)ecamc 
an important militaiy cantonment ; but only the wing of a 
European regiment is now stationed here. The area of the 
district is 5634 sq, m. ; pop. (1901) 286,891, showing an increase 
of 24 % in the decade. It lies between the Kalha, Upper and 
Lower Chindwin and Mandalay districts. The Irrawaddy forms 
the dividing line on the east. The physical features of the 
district vary considerably. The Minwun range runs down 
the whole ea.stern side, skirting the Irrawaddy. Tn the north 
it is a defined range, but at Sheinmaga, in the .south, it si^s 
to an undulation. West of the Mu river, in the centre oftSie 
district, there is a gradual a.sccnt to the hills which divide 
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Sagaing from the Upper Chinclwin. Jklween ih(jse ranges and 
on both sides of the Mu is a plain, unbroken except for some 
isolated hills in the north and north-cast and the low Sadaung-gyi 
range in the south-east. The g^^ate^ part of this plain is a rice- 
growing tract, but on the sloping ground maize, millets, sesamum, 
cotton and peas are raised. A good deal of sugar is also produced 
from groves of the tari palm. The Mu river is navigable for 
throe months in the year, from June to August, but in the dry 
season it can be forded almost anywhere. A good deal of salt 
is produced in a line which closely follows the; railway. Coal 
lias b(;cn worked at I-ctkokj)in, near th<i Irrawaddy. 

The Yc-u reserved forests are much more valuable than those 
to the east on the Minwiin and the Mudein. Extensive irrigation 
works cxist(?d in Shvvebo district, but they f(dl into disrepair 
in King Thibaw's tim«. Chief of these was the Mahananda J^ke. 
Tlie old works have recently been in process of restoration, and 
in 1906 the main canal was formally opened. The rainfall 
follows the valleys of the Mu and the Irrawaddy, and leaves the 
rest of the district comparatively dry. It varies from an average 
of 29 to 49 in. 'Hie average* temp(?raturc is 90" in the hot season, 
and fails to 60® or 61® in the cold season, the nuximum and 
minimum readings being 104° and 56". 

SIALKOT9 Sealkote, a town and district of British India, 
in the Lahore division of the l*unjab. 'I’he town, which has a 
station on the North-Western railway, is 72 m. N.E. of Lahore. 
Pop. (1901) 57,95b. It is a military cantonment, being the 
headquarters of a brigade in the 2nd division of the northern 
army. There arc nmiains of a fort dating from about the 10th 
century ; but the mound on which they stand is traditionally 
supposed to mark the site of a much earlier stronghold, and some 
authorities identify it with the ancient Sakala or Sagal. Other 
ancient buildings are the slirine of Baba Nanak, the first Sikh 
Guru, tlipt of the Mahommedan Imam Ali-ul-hakk and Raja 
Tej Singles temple. I’lu; town has an extensive trade, and 
manufactures of sporting im}.)lements, boots, paper, cotton, 
cloth and shawl-edging. There arc Scottish and American 
missions, a Scottish mission training institution and an arts 
college. 

The Distutct ok Sialkot has an area of 1991 sq, ra. It is 
an oblong tract of a^untry occupying the submontane portion 
of the Rechna (Kavi-du nab) Doab, fringed on cither side by a 
line of fresh Jilkivial soil, above which rise the high banks that 
form the linii'ts of the river-beds. 1 'he Degh, which rises in the 
Jammu hills, traverses the district parallel to the Ravi, and is 
likewise fringed b>’ low alluvial soil. The north-eastern boundar)^ 
is 20 m. distant from the outer line of the Himalayas ; but about 
midway between the Ravi and the (lienab is a high dorsal tract, 
extending from beyond the border and streteliing far into the 
district. Sialkot is above the avcnigc of the Punjab in fertility. 
The uj)per portion is very productii'e ; but the southern portion, 
farther removed from the influence of the rains, show's a marked 
decrease of fertility. The district is also watered by numerous 
small torrents ; and several swamps or jhib, scattered over the 
face of the counu)', are of considerable value as reserv'oirs of 
surplus water for p’lrjKises of irrigation. Sialkot is reputed to 
be healthy ; it is free from excessive heat, judged by the common 
standard of tlie Punjab ; and its average annual rainfall varies 
from 35 in. near tlie hills to 22 in. in the parts farthest from them. 
The population in 1901 was 1 ,083,909, .showing a decrease of 3 ^*0 
as against an increase of 11 in the previous decade. This is 
explained hy tha fact tJhat Sialkot contributed over 100,000 
persons to enab colony The princi]ial crops arc 

wteit, barley,' mai/.c,^^illets and sugar-cane. The district 
Ls crossed by a brai^^ pf the North-Western railw'ay from 
Wazirabad to Jamm\i.:Y'’^ 

The early histor;^^f Siaptot is closely interwoven w ith tliat of 
the rest of the Punjab. M was annexed by the British after the 
Second Sikh war in 1849^ |ince then its area lias been consider- 
ably reduced , assuming its -present proportions in 1867. During 
the ^Nliytiny of 1857 the ngtiw troops plundered the treasury- 
aqdL 'destroyed all the relSir^ when most of the European 
rodents took refuge in the Tort. 


SIAM (known to its inhabitants as Muang That), an inde- 
pendent kingdom of the Indo-Chinese peninsula or Further 
India. It lies between 4® 20' and 20® 15' N. and between 96® 30' 
and 106® E., and is bounded N. by the British Shan States and 
by the French Laos country, E. by the French I^os country 
and by Cambodia, S. by Cambodia and by the Gulf of Siam, 
and W. by the Tenasserim and Pegu divisions of Burma. A part 
of Siam which extends dowm the Malay Peninsula is bounded 
E. by the Gulf of Siam and by the South China Sea, S. by British 
Malaya and W. by the lower part of the Bay of Bengal. 'I'hc 
total area is about 220,000 sq. m. (For map, see Indo-Chin'a.) 

'J’he country may be best considered geographically in four 
parts : the northern, including the drainage area of the four 
rivers which unite near Pak-Nam Po to form the Alenam Chao 
Phaya ; the eastern , including the drainage area of the Nam Mun 
river and its tributaries ; the central, including the drainage 
area of the Meklong, the Mcnam Chao Phaya and the Bang 
Pakong rivers ; and tlie southern, including that part of the 
country which is situated in the Malay Peninsula. Northern 
Siam is about 60,000 sq. m. in area. In general appearance 
it is a series of parallel ranges of hills, lying N. and S., merely 
gently sloping aclivities in the S., but rising into precipitous 
mountain masses in the N. Between th(?se ranges flow the 
rivers Meping, Mewang, Meyom and Menam, turbulent shallow 
streams in their upper rcachc's, but slow-moving and deep where 
they near the points of junction. The longest of them is over 
250 m. from its source to its mouth. The Meping and Mewtuig 
on the W., rising among the loftiest ranges, are rapid and 
navigable only for small boats, while the Meyom and Menam, 
the eastern pair, afford passage for large boats at all seasons 
and for deep draught river-stcanujrs during the flood-time. The 
Menam is the largest, dcepctsl and most sluggish of the four, 
and in many ways resembles its continuation, the Menam C'liao 
Phaya lower dowm . On the W . the river Salween and its tril >utaT)' 
the Thoung Yin form the frontier between Siam and Burma for 
some distance, draining a part of northern Siam, while in the 
far north-east, for a few- miles below Chieng Sen, the Mekong 
does the same. The districts watered by the lower reaches of 
the four rivers are fertile and are inhabited by a considerable 
population of Siamese. Farther north the country is peopled 
by I.aos, scattered in villages along all the rii er banks, and by 
numerous communities of Shan, K siren, Kamoo and other tribes 
living in the uplands and on the hilltops. 

Eastern Siam, some 70,000 sq. m. in area, is encircled by 
well-defined boundaries, the great riv'er Mekong dividing it 
clearly from French Lfios on the N. and E., the Pnom Dang Rek 
hill range from Cambodia on the S. and the Dorn I'ia Fai range 
from central Siam on the \\'. The right bank of the Mekong 
being closely flanked by an almost continuous hill range, the 
whole of this part of Siam is practically a hugti basin, the bottom 
of which is a plain lying from 200 to 300 ft. above sea level, and 
the sides hill ranges of between 1000 and 2000 ft. elevation. 
The plain is for the most part sandy and almost barren, subject 
to heaiy floods in the rainy season, and to .severe drought in the 
dry weather. The hills are clothed with a thin shadcless growth 
of stunted forest, which only here and there assumes the character- 
istics of ordinar\’ jungle. The river Nam Mun, which Ls perhaps 
200 m. long, has a large number of tributaries, chief of which 
is tlie Nam Si. The river flows eastward and falls into the Mekong 
at 15® 20' N. and 105® 40' E. A good way farther north two 
small rivers, the Nam Kum and the Nam Song Kram, also 
tributaries of the. Mekong, drain a small part of eastern Si^. 
Nearly two million people, mixed Siamese, lao and Cambodian, 
probably among the poorest peasantry in the world, support 
existence in this inhospitable region. 

Central Siam, estimated at 50,000 sq. m. in area, is the heart 
of the kingdom, the home of 5 ie greater part of its population, 
and the source of nine-tenths of its wealth. In general appear- 
ance it is a great plain flanked by high mountains on its western 
border, inclining gently to the sea in the S. and round the inner 
Gulf of Siam, and with a long strip of mountainous sea-board 
stretcliiug out to the S.E. The mountain range on the W. is a 
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continuation of one of the ranges of northern Siam, which, 
extending still farther southward, ultimately forms the backbone 
of the Malay Peninsula. Its ridge is the boundary between 
central Siam and Burma. The highest peak hereabouts is 
Mogadok, 5000 ft., close to the border. On the E. the Dom 
Pia Fai throws up a point over 4000 ft., and the south-eastern 
range which divides the narrow, littoral, Chantabun and Krat 
districts from Cambodia, has the Chemao, Saidao and Kmoch 
heights, between 3000 and 5000 ft. The Meklong river, which 
drains the western parts of central Siam, rises in the western 
border range, follows a course a httle E. of S., and runs into the 
sea at the western corner of the inner gulf, some 200 m. distant 
from its source. Tt is a rapid, shallow stream, subject to sudden 
rises, and na^'igab]e for small boat.s only, the Bang Pakong 
river rises among the Wattana hills on the eastern border, 
between the Batiambong province of (Cambodia and Siam. It 
flows N., then W., then S., describing a semicircle through the 
fertile district of Pachim, and falls into the sea at the north-east 
corner of the inner gulf. The whole course of this river 4; about 
100 m. long ; its current is sluggish, but that of its chief tributary, 
the Nakhon Nayok river, is rapid. The Bang Pakong is navi- 
gable for steamers of small draught for about 30 m. I'hc Menam 
Chao Phaya, the principal river of Siam, flows from the point 
where it is formed by the junction of the rivers of northern Siam 
alino.st due S. for 154 m., wdien it empties itself into the inner 
gulf about midway between the Meldong and Bang Pakong 
mouths. In the neighbourhood of Chainat, 40 m. below Paknam 
Poh, it throws off three branche.s, the Suphan river and the 
Menam Noi on the right, and the Lopburi river on the left bank. 
The latter two rejoin the parent stream at points consideral)ly 
lower down, but the Suphan river remains distinct, and has an 
outlet of its own to the .sea. At a point a little more than hall- 
way down its course, the Menam Chao Phaya receives the waters 
of its only tributary, the Nam Sak, a good-sized stream which 
rises in the cast of northern Siam and waters the most easterly 
part (the Pechabiin valley) of that section of the (!(Hmtry, The 
whole course of die Menam Chao Phaya lies through a perfectly 
flat country. It is deejj, fairly rapid, subject to a regular rise 
and flood every autumn, but not to sudden fre.shets, and is 
affected by the tide 50 m. inland. For 20 m. it is navigable 
for vcs.sels of over 1000 tons, and were it not for the enormous 
sand bar which lies across the mouth, .ships of almost any .size 
could lie at the port of Bangkok about that disUince from the 
sea (.see Bangkok). Vessels up to 300 tons and 12 ft. draught 
can ascend the river 50 m. and more, and beyond that point 
large river-boats and deep-draught launches can navigate for 
many miles. The river is alwa> s charged with a great (luantity 
of silt which during flood season is deposited over the surrounding 
plain to the great enhanct?ment of its fertility. There is prac- 
tically no forc.st growth in central Siam, except on the .slopes of 
the hills which bound this section. The rest is open rice-land, 
alternating with great stretches of grass, reed jungle and bamboo 
scrub, much of which Ls under water for quite three months of 
the year. 

Southern Siam, which has an area of about 20,000 .sq. m., 
consists of thai part of the Malay Peninsula which })eiongs to the 
Siamese kingdom. It extends from 10® N. .southwards to 
6® 35' N. on the west coast of the peninsula, and to 6® 25' N. on 
the ea.st coast, between which points stretches the frontier of 
British Malaya. It is a strip of land narrow at the north end 
and widening out towards the .south, consisting roughly of the 
continuatiqfi of the mountain range which bounds central Siam 
on the VV., though the range appears in certain parts as no more 
than a chain of hillocks. The inhabitable part of the land 
consists of the lower slopes of the range with the valleys and 
small alluvial plains which lie between its spurs. The remainder 
is covered for the most part with dense forest containing several 
kinds of valuable timber. The coast both east and west is much 
indented, and is studded with islands, llie rivers arc small 
and shallow. The highest mountain is Kao Luang, an almost 
isolated projection over 5000 ft. high, round the oase of which 
lie the most fertile lands of this section, and near which arc 


situated the towns of Bandon, Nakhon Sri Tammarat (Lakhon) 
and Patalung, as well us many villages. 

Geology,^ — Very little is know’n of the geology of Siam. It appt^ars 
to be composed chiefly of Palaeozoic rocks, concealed, in the plains, 
by y)ua ternary, and possibly Tertiary, deposits. Near Luang 
Prabang, just beyond the Uirdwr, in French territory, limestones 
with Praducius and Schwagerina, like tlie I'roductus iimostone oi 
the Indiim Salt Range, have lH*en found ; also red clays and grau- 
wacke with plants similar to those of the Kaniganj beds'; and violet 
clays witli Dicynodon^ supposc^d to lie the equivalents of the Panche 
senes of India. All these iH'ds strike from nortli-east to soutli-wesl 
and must enter the norlheni part of Siam. FartJier .south, al Vien- 
Tiane, the Mekong passes through a gorge cut in sandstone, arkose 
and schists with a similar strikt* ; while at Lakhon there art; steeply 
incUned limestones which strike nortli-west. 

Climate. — .^Uthough enervating, the climate of Siam, as is natural 
from the position 01 the country, is not on<‘ of extremes. The wet 
season — May to Octolier — corresponds with the prevalimce of tJie 
south-west monsoon in the Bay of Bengal. 'I'he full forci^ of the 
monsoon is, however, broken by the western frontier hills; and 
while the rainfall at Mergui is over 180, and at Moulmein 240 in., 
tliat of Bangkok seldom exceeds 54, and Chiengmai records an 
average of about 42 in. Ihiket atui Chantabun, being both on a lee 
shore, in this s<?ason experience rough weatlier and a heavy rainfall ; 
tlie latter, bring farUwr from tlie equator, is the worse ofl in tlais 
r».‘.spect. At this period the temperature is generally luotlerab^ 
65® to 75® F. at night and 75® to 85** by day ; but breaks in the 
rains occur wliich are hot and steamy. 'Ihe cool season begins with 
the commencement of the north-east monsoon in the Lhina Sea in 
November. While Siam enjoys a dry climate with cool nights (the 
thennometer at night often falling to 40''-5O® F'., and stildom Ivt'ing 
ovtT 90® in lli«‘ shade by day"), tlie eastern coast of the Malay 1 Penin- 
sula receives tlie full force of tlte north-easterly gales from the .sea. 
lliis la.sts inti) Fi'bniary, when the northerly current begins to lose 
strength, and the gradual heating of the land product's local .sea 
breezes from the gull along tho coast-line. Inland, tlie theriiiomeier 
rises during the day to over 100® F., but the extreme continental 
heats of India are not known. The comparative humidity of the 
atmosphere, however, makes the climatic trying for Ivuropeans. 

Flora. — In its flora and fauna Siam combines the forms of Burma 
and the Shan States with those of Malaya, furtJier .south, and of 
Cambodia to the south-east, 'i'he coast region is characterized by 
mangroves, J^andanus, rattans, and similar ])alniK with, long flexible 
stems, and the middle nigion by great rice-liclcls, tiie coco-nut 
and areca jialms, and the u.sual iro]>ical plants of culture. Ju the 
temperate uplands of the interior, as about Luang iTabang, Hima- 
layan and Japanese species occur-— oaks, pines, chestnuts, peach 
aiid great apple tret:s, raspberries, honeysuckle, vines, .saxifrag(?s, 
Ciehoracear, anemones anil Violaccm ; tliere are many valuable 
timber trees — teak, sappan, eagle-wood, wood-oil (//n/'ca), and 
other DiptefOLarfmc$aB, Ccdrdaccac, Pier ocar pace ae, Xylia, iron- 
wood and other dye-woods and resinous trex?s, the.se last forming 
in many districts a large proportion of the more open forests, witli 
an undiTgrowth of bamboo. 'I’he leak tree grows all over the hill 
di.stricts north of latitude 15” but seisms to attain its best ilevi loj)- 
merit on the west, and on the east does not aj»pear to be found 
.south of 17®. Most of the so-called Burma teak exported from 
Moiihnein is floated down from Siamese territory. Among other 
valuable forest products aru tliingan wood (Hopea adorala)^ largely 
used for boat-building; damar oil, Uda*n throiigbout Indo-China 
from the Dipterocarpus levis ; agilla wood, .sapan, rosewood, iron- 
wood, eliony, rattan. Among the chief productions of tlii' pliuns 
are rice (the staple export ot the country) ; pepper (chiefly from 
Chantabun) ; sirih, .sago, .sugai-can«-‘, coco-nut and betel, Palmyra or 
sugar and altan palms ; many forms of banana and other fruit, 
such as durian, orange- pom melo, guava, bread-fruit, mango, jack 
fruit, pine-apple, custard-apple and mangosteen. 

Fauna . — Few countries are so well .stocked with big game as is 
Siam. Cluef of animals is the elephant, which roams wild in large 
numl)crs, and i.s extrmsively caught and tamed by the people for 
transport. The tiger, leopard, fishing-cat, leopard-cat, and other 
species of wild-ceit, as well as the honey-bear, large .sloth-bear, and 
one- and two-horned rhinoceros, occur. Among the grerat wild 
cattle are the formidable? gaur, or iwladang, tlu- banting, and the 
water-buffalo. The; goat tuitelopc is found, ami .several varietiers 
of deer. Wild pig, seveTal spiMaes of ruts, and many bats — one of 
the commonest U?ing the flying-fox, and many species of monkey — 
especially the giblion — are also met with. C >1 snakeis, 56 species are 
known, but only 12 are poisonous, and of these; 4 are .sera-snake s. 
The waters of Siam are particularly rich in fish. The; crocodile? is 
common in many of tin? rivers and etstuaries of Siam, and the-rc are 
many lizards. Tlie country is rich in birds, a large* numbe'r of which 
appear to l)e common to Burma and Cambodia. 


* See E. Joubert iii F. (iamier, Voyage d* ex ploration en Indo^ 
Chine (Paris, 1873), vol. ii. ; Couriillon, Documents Pour servir d 
VHude giologiquc des environs de Luang Prahang (Cochinchine), 
Comptes rendus (1896), cxxiii. 1330-1333. 
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Inhabitants, — A census of the rural population was taken for 
the first time in 1905. The first census of Bangkok and its 
suburbs was taken in 1909. Results show the total population 
of the country to be about 6,230,000. Of this total about 
3,000,000 are Siamese, about 2,000,000 Laos, about 400,000 
Chinese, 115,000 Malay, 80,000 Cambodian and the rest Burmese, 
Indian, Mohn, Karen, Annamite, Kache, Lawa and others. Of 
Kuropeans and Americans there are between 1300 and 1500, 
mostly resident in Bangkok. Englishmen number about 500 ; 
Germans, 190 ; Danes, 160 ; Americans, 150, and other nation- 
alities are represented in smaller numbers. 'J'he Siamese inhfibit 
central Siam i)rincipally, but extend into the nearer districts 
of all the otluT sections. The Laos predominate in northern 
and eastern Siam, Malays mingle with the Siamese in southern 
Siam, and the (’hincse are found scattered all over, but keeping 
mostly to the towns. Bangkok, the capital, with some 650,000 
inhabitants, is about one-third (Chinese, while in the suburbs arc 
to he found settlements of Mohns, Burmese, Annamites and 
Cambodians, the descendants of captives taken in ancient wars. 
The Eurasian population of Siam is very small compared with 
that of other large cities of the J\ast. Of the tribes which occupy 
the mountains of Siam some are the remnants of the very ancient 
inhabitants of the country, probably of tin; Mohn-Khmer family, 
who were supplanted by a later infiux of more civilized Klimers 
from the south-east, the forcirunners and part-ancestors of the 
Siamese, and wtere still farther thrust into the remoter hills 
when the I«'io-Tai descended from the north. Of these the 
principal are the Lawa, Lamet, Ka Hok, Ka Yuen and Kamoo, 
the last four collectively knt)wn to the Siamese as Ka. Other 
tribes, whose presence is probably owing to immigration at 
remote or recent periods, are the Karens of the western frontier 
range, the Lu, Yao, Yao Yin, Meo and Musur of northern Siam, 
llic Karens of Siam niiml)or about 20,000, and are found as 
far south as 13° N. 'rhey are mere offshoots from the main 
tribes which inhal)it the Burma side of the boundary range, 
and are sui)posed by some to be of Burmo-Tibetan origin. The 
Lii, Yao, Yao Yin, Meo and Musur have Yunnariese charac- 
teristics, arc met with in the Shan States north of Siam and in 
Yun-nan, and arc supposed to have found their way into northern 
Siam since the Ix'ginning of the iQlh century. In the mountains 
behind (liantabun a small tribe called Chong is found, and in 
southern Siam the Sakei and Semang inhabit the higher ranges. 
These last three have Negrito characteristics, and probably 
represent a race far older even than the aiK'ient Ka. 

The typical Siamese is of imulium height, well formed, with 
olive cotnplexion, darker than the (Chinese, but fairer than the 
Malays, eyes well sha])ctl though slightly inclined to the oblique, 
nose broad and flat, lips prominent, the face wide across the 
cheek-bones and the chin short. A thin moustache is common, 
the beard, if present, is plucked out, and the hair of the head is 
black, eoarsi? and cut short. The li})s are usually deep red and 
llie teeth stained bla(‘k from the habit of betel-chewing. The 
children are pretty but soon lose their charm, and the race, 
generally speaking, is ugly from the European standpoint. 
'Ehe position of women is good. Polygamy is permitted, but is 
common only among the upper classes, and when it o(Turs the 
first wife is acknowledged head of the household. In disposition 
the Siamese are mild-maniiereil, patient, submissive to authority, 
kindly and hospitable to strangers. They are a light-hearted, 
apathetic people, little given to quarrelling or to the commission 
of violent crime. Though able and intelligent cultivators they 
do not take kindly to any form of labour other tluin agricultural, 
with the result that most of the industries iuid tnules of the 
country arc in the hands of ('hinese. 

The* national costume of the Siamese is the panunSs a piece of 
cloth about I yd. wiflie and yds. long. 'J'hc middle of it is passed 
rouiul the hotly, wliich it eovtrs from the waist to the knees, and is 
hitched in fioiit so tliat the two eiuls hang down in equal length 
before ; these lu'ing twistetl together are passed back between the 
legs, drawn up ami tucked into the w’aist at the middle of the back. 
The pautDiq is cominoii to both sexes, the women sujj^ementing it 
with a St .uf worn round the. body under the arms. the lK*tter 

clfwses htitli sexes wear also a jacket buttoned to the tUBOat, stockings 
aAd shoes, and alktlihincn, except servants, wear hats. 


I'he staple lood of the Siamese is rice and fish. Meal is eaten, 
but, as the slaughter of animals is against Buddhist tenets, i.s not 
often obtainablt.*, with the exception of jxirk, killed by Chinesi?. 
The men smoke, but the women do not. Everybody chews bft(‘l. 
The principal pastimes are gambling, boat-racing, cock- and fish- 
lighting and kilc-flying, and a kind of football. 

Slavery, once common, has been gradually abolished by a scries of 
law.s, the last of which came into force in 1905. No such thing as 
ca.ste exists, and low birth is no insuperable bar to the attainment of 
the highest dignities. There are no hereditary titles, those in use being 
conferred for life only and being attached to some particular oiTice. 

Towns. — 7'heie are very few towns with a population of over 
10,000 inhabitants in Siam, the majority being merely scatU*rt»d 
townships or clusters of villages, the capitals of the provinces 
(muanq) being often no more than a few houses gathered round the 
market-place, the offices and tlie govtsrnor's residence. The more 
important places of northern Siam include Cliieng Mai (q>v.)y the 
capital of the north ; Chieng near the northern frontier ; 
Lampun, also known a.s Labong (originally Haribunchai), the first 
Lao settlement in Siam ; Lampang, Tern, Nan and 1-^6, each the 
seat of a Luo chief and of a .Siamese commissioner ; Utaradit, 
riehai, I'ichit, Pechabun and Rahcng, the lust of iiiipoi tanoo ius a 
timber station, with Phitsnulok, Sukhotai, Swankalok, Kampeng 
P(?t and Nakhon Sawan, former cajfitals of Khmer-Siamese king- 
doms, and at present the headquarters of provincial governments. 
In eastern Siam the only towns (if importance are Korat and Ubon, 
capitals of divisions, and Nong Kai, an ancient place on the Mekong 
river. In central Siam, after Bangkok and Ayuthia, places of im- 
Iiortance on the Menam Chao Jdiaya are I’ak-Nam at the river 
mouth, the scat of a governor, teriiimu.s of a railway and site of 
modern fortifications ; Paklat, the scat of a governor, a town of 
Mohns, descendants of refugees fioin I*egu ; Nontaburi, a few' miles 
above Bangkok, the .seat of a governor and po.ssessing a large market ; 
Pratoomtani, Angtong, Prom, Inburi, Chainat and Saraburi, all 
administrative centres'; and Lopburi, thtr last capital befcjre Ayuthia 
iind the residence of kings during the Ayuthia period, a city of ruins 
now gradually reawakening as a centre of railway traffic. 'J o the 
west of the Menam Chao Phaya lie Suphanburi and Rntburi, ancient 
I cities, now government heaclc|iiarters ; Pechaburi (the Pioly of 
I early travellers), the ttsniiinus of the western railway ; and l^hrapa- 
loom, with its huge pagoda on the site; of the capital of Sri Wichaiya, 
a kingdom of 2000 yc^afs ago, and now a i)lace of military, agricultural 
and other schools. "J'o the east, in the Bang J^akong river-basin 
and down the eastern shore of the gulf, arc Pachim, a divisional 
hcad(|uarters ; Petriou Bang' iUasoi, a fishing centre, witli 

Hayoiig, Chantabun and Krat, producing gems and pcpp(!r. 
In southern Siam the cliief towns are Chumpon ; Baiulon, vitli a 
growing timlxT industry ; Nakhon Sri Tammarat {q.v.) ; Singora 
(q,v.) : Pukot (q.v.) ; Patani. 

Communuations. Central Siam is supplied w'itli an exceptionally 
complete sy.stem of water communications ; for not only lia.s it tli’e 
three livers with their trilmtaries and much tli\'ide(i courses, but all 
three are linked together by a series of canals wliicli, running in 
]>arallel line.*? across the plain from E. to \N’., make the farthest 
corners of this section of the kingdom easily accessible from the 
capital. The level of tlu- laiul is so low, the .soil so soft, and stone 
suitable for metal so entin.ly absent, tliat the iiuiking and u])k(?e]) of 
roads would here be ruinously expensive. Former rulers have 
realized this and have therefore confin(‘d themselves to canal making. 
Some of the canals arc very old, others are of comjiaratively recent 
j construction, la the past they were often allowed to fall into dis- 
repair, but in IQ03 a dojmrtmcnt of government was formed to 
control their upkeep, with the result that most of them were soon 
furnished with new' locks, deepened, an(' made thoroughly S(?rvice- 
able. 'I’he lK)at trattic on them is so great that the collection of a 
small toll more than sufiices to pay lor all maintenance expcn.ses, 
In northern and southern Siam, where the conditions are difierent, 
roads are being slowly made, but natural difiicullii'.s are great, and 
travelling in tho.se distant parts is still a matter of much discomfort. 

In 1909 there were O40 miles of railway open. All but 05 miles 
was under state management. The main line from Bangkok to the 
north had reacdied Pang 'J'oiig Phiing, some distance north of 
Utaradit and 10 m. south of ftleh Piiak, which was selected ns 
the terminii.s for the time being, the continuation to Chieng Mai, 
the original objective, being postponed pending the construction of 
another anti more important line. This latter was the continuiitioii 
through southern Siam of the line already con.^truc ltd from Bangkok 
south-west to Petchaburi (no in.), with funds borrowed, under a 
recent agreement, from the Federated (British) Malay States 
government, which work, follow'ing upon surveys made in 191I7. 
W'as begun in 1909 under the direction of a newly constituted 
soutliern branch of the Royal Railways department. From Ban 
Paji on the main Iin«» a branch extends north-eastw'ards no m. to 
Korat. 'Jo the east of Bangkok the Bangkok-Petriew line (40 m.) 
was completed and open for traffic. 

The postal service extends to all parts of the country and is fairly 
efiicient. Siam joined the Postal Union in 1885. The inland teh> 
graph is also widely distributed, and foreign lines communicate wdth 
Saigon, the Straits Sctth'inents and Moulmein. 

* Ai^ricuHure.- The cultivation ol ]>a(ldi (un husked rice) forms the 
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occupation of practically the whole population of Siam outside the 
capital Primitive methods obtain, but the Siamew are <‘thcicnt 
cultivators and secure good harvests nevertheless. The sowing and 
planting season is from June to August, and the reaping season 
from December to February. Forty or fifty varieties of jiaddi are 
grown, and Siam rice is of the best in the world. Irrigation is 
rudimentary, for no system exists for raising the water of the in- 
numerable canals on to tiic fields. Water-supply depends chiefly, 
therefore, on local rainfall. In 1905 tlie government started pre- 
liminary surveys for a system of irrigation. Tobacco, p«!ppt‘r. 
coco-nuts and maize arc othiT agricultural products. Tobacco of 
good quality supphes local rec^uiremenis but is not exported ; pepper, 
grown chiefly in Chantabun and southern Siam, annually yields 
about 900 tons for export. From coco-nuts about io,(H)o tons of 
copra are made for export each year, and maize is used for local 
consumption only. Of horned cattle statistical returns show over 
two nullion head in the whole country. 

Mining ;. — The minerals of Siam include gold, silver, rubies, 
sapphires, tin, cop|)er, iron, zinc and coal, 'rin-mining is a flourish- 
ing industiy near Piiket on the west coast of the Malay Peninsula, 
and since 1905 much prosjxxting and .some mining has been done 
on the east coast, 'i'hc export of tin in 1908 exceeded 5000 tons, 
valued at over ;^;(>oo,ooo. Kubies and sapphires are minetl in the 
Chantabun distnet in ilic south-east. The Mining Deparlment of 
Siam is a well-organized branch of the government, employing 
several highly-qualitied English cxpi^rts. 

Timber . — The extraction of teak from the forc'sts of northern Siam 
employs a large numbci of people. 'I'jie industry is almost entirely 
in the hands of F^uropeans, Jbriti.sh hirgely ])redominating. The | 
number of teak logs brought out \ ia Uie Salwt?<.‘n and Menam Chao 
Piiaya rivers avenage lOo.ooo annually, Siam b<‘ing thus the largest | 
teak-producing country of the world. A Forest Department, in 
which cxpericn(ied otliccis recruitetl from the Indian Forest Service 
are employed, has for many years controlled the forests ol Siam. 

Technology . — Ihe government Jias since it)03 given attention to 
sericulture, and steps have been taken to improve Siame.se silk with 
tlie aid of scientists borrowed from the Japanes<* Ministry of 
Agriculture. Surveying and the administration <il th<* laiul have 
for a long time occupied the attention of th<! government. A 
Surv<*y Department, inaugurated about 1887, has completetl the 
general survey ol the whole country, and has Tna<l<‘ a cadastral 
survey of a large ]»art of the tliickJy inhabited and highly cultivated 
di.stricts of central Siam. A Settlement Commission, organized in 
T901, decided the owner:!^lup of lands, and, on compK tioii, handed 
over its work to a Land Kegistration Departnusit. 'I'luis a very 
complete settlement of much of <Jie richest agricultural land in tixe 
country has been effected. The education of the youth of Siam in 
the tec hnology (»f the industries practised has not lM*en neglected. 
Pupils are sent to the Inist foreign agricultural, forestry and mining 
schools, and, after going through the pnrscrilxxl course, often with 
di.stinctioii , return to Siam to apply tlieir knowledge with more or 
less .success. Monfover, a college under tht^ control of the Ministry 
of I-ands and Agriculture, which was founded in 1909, provides locally 
courses of in.struction in these subjects and also in irrigation engineer- 
ing, sericulture and surveying. 

Cowiwmt’.— Kice-mills, saw-mills and a few di.stilleries of locally 
consumed liquor, one or two brick and tile far.tori(?s, and here and 
there a shed in which coarse potU;ry is mad«', are all Siam has in 
the way of factories. All manufactured articles of daily u.Si* are 
imported, as is all ironware aitd machinery. The foreign commerce 
oi Siam is very ancient. Her commerce with linha, Cliina and 
probably Japan dates from the lieginning of the Christian era or 
earlier, while tliat witli Euroj)e began in the lOth century. Trade 
with her immediate neighbours is i\ow insignificant, the total value 
of annual imports and exports being about ^400,000 ; but sea- 
borne commercfj is in a very flourishing condition. Bangkok, witli 
an annual trade valued at easily overtojis all the re.st 

of the country, the other ports tog<^ther accounting for a total of 
imports and ex})()rts not exceeding £3,000,000. On l>oth the east 
and w'est coiists of southern Siam trade Is increasing rajiidly, and is 
ahuost entirely with the Straits Settlements, riie trade of the 
west coast is carried in British .ships extlu.sivgjy^ pii Ike ci^t 
coast by British and Siamese. t.j ^ » 

Art . — The Siame.se arc an artistic nation, 'rheir -'architecture, 
drawing, goldsmith's work, carving, music anti dancing are all liigiily 
develo])ed in strict accordance witli the tradiiion.s of indo-Chine.se 
art. .Archilectun*, cliiefly exercised in connexion with religi(>u.s 
buildings, is clearly a decadent form ol that practised by the ancient 
Khmer.s, whose architectunil remains are among the fine.st in the 
World. J’he .system ol music is elaborate but is not written, vocalists 
ajid iustrumeutalists performing entirely by ear. '1 he interval cone- 
sjionding to the octave Ixnng divided into .seven equal parts, each 
alxmt if .semitone, it follows that Siamese music sound.s strange in 
Western ears. Harmony Is unknown, and orchtrstras, which include 
firldles, flutes, drums and harmonicons, perform in unison. The 
goldsmith’s work of Siam is jastly celebrated. Kepous.s6 work in 
silver, which is still practis<;d, dates from the most ancient times. 
Almost every province has its sjx^cial pattem.s and processes, the 
mo.st elaborate tieing those of Nakhon Sri Tammarat (Ligcjre), 
Chantabun and the I^ios country. In tlie I.agore ware the iiamruerffd 


ground-work is inlaid wdth a black composition of sulphides of baser 
metals which throws up the pattern with disliuctucss. 

Government. — The governmciitof Siam isan absolute monarchy. 
The heir to the throne is ai>pi)inled by the king, and was formerly 
cho.sen from among all the members of his family, collateral as 
well as descendants. T’lie choice W'us sometimes made early 
in the reign when the heir ht ld the title of “ Chao Cparurh 
or “ Wang Na,” miscalled “ Second King in Engli.sh, and 
sometimes was left until the* death of the king was imminent. 
The arrangement was fraught with danger to the public tran- 
quillity, and one of the reforms of the last sovereign was the 
abolition of the office of “ Chao Upararh and a decree tliat the 
tlirone should in future dt'seend from the king to one of liis sons 
born of a queen, which decree was immediately followed by the 
appointment of a crown prince. There is a council consisting 
of the ten ministers of state- for foreign affairs, war, interior, 
finance, household, justice, metropolitan government, public 
I works, public instruction and for agriculture- together with the 
general advi.ser. 'J'here is also a legi.slaiive council, of which 
the above arc ex officio members, consisting of forty-fiN’c persons 
appointed by the king. The council meets once a week for tlie 
transaction of the business of government. I'he king is an 
autocrat in practice as well as in theorj', he has an alisolute 
power of veto, and the initiative of measures rests largiily 
with him. Most departments have the lieiuifit of European 
advisers, llie government offices are eondiudi'tl much on 
F^uropean lines. The Christian Sunday is oh.served as a Iwflirlay 
and regular hours are pre.scribed for altrndance. Thi* numerous 
palace and other functions make some demand upon ministti’s’ 
time, and, as the king transacts most of liis affairs at nigjit, 
high officials usually keep late office hours. The Ministry oi 
Interior and certain technical departments are recniitiul from 
the civil service schools, but many appointments in govemnu'iit 
stjrvice go by patronage. For administrative purposes tla; 
country is divided into sevimteen pionions (or divisions) each 
in charge of a high oommi.ssioner, and an eighteenth, including 
Bangkok and the surrounding suburban [irovinces, under the 
direct control of the minister for metropolitan goxernment (.se<^ 
Bangkok). The high commissioners are resyumsible to the 
minister of interior, and the montons are furnished with a very 
complete .staff for the various branches of the administration. 
The montons (onsist of groiif)s of the old rural provinces (wM^^«g), 
the hereditary chiefs of which, except in the Lao country in tiie 
north and in the Malay Stat«*s, have been rejikuujd by governors 
trained in administrative work and subordinate to the high 
commissioner. Each muang is subdivided into ampurs under 
assistant commissioners, and these again are divided into village 
circles under headmen (kamnans), which circles comprise vilkiges 
under thi; control of elders. The suburban provinces of the 
metropolitan monlon are also divided as above. The policing 
of the seventeen montons is provided for by a gendarmerie ol 
over 7000 men and officers (many of the latter Dane.s), a 
well-equipped and well-dis<’iplincd force. Tliat of the suli- 
urban provinces is effected by brandies of the Bangkok civil 
police. 

finance. — The revenue administration is controlled by the? 
ntinisters of the interior, of me?troj>olitan govtirnTiient and of finance, 

I by means of well-organized dc*|>artnieHtM and with exjiert J:lnro]«‘an 
I assisOinct*. The lotaJ revenue oi the eoiintry lor 1908 ariniunted 

to 58,000,000 ticais, or, at the prevailing rale of exchang<', about 
£4,300,000, made up as follows : 

Farms and monopolien (spirils, gambling, Ac.) . £783,000 

Opium revenue 823,000 

Lauds, forests, mines, capftaLion . . . . i ,330,000 

Cu.sloins and octnn .... 053,000 

Posts, telegraplis and raiHpro .... 331 ,000 

Judicial and other fees . • ♦ • • 270,001; 

Sundries « . • 110,000 

Total 

The unit of Siamese currency is tJu* tical, u .silver coin ulKtut equal 
ill weight and fineness to the Indian rupet?. In 1902, owing to the 
seriou.s dtq^reciation of the value of silver, the Siamese; mint was closcrd 
to free coinage, and an arrang<;meiit was made providing for tlie 
gradual enhancement of the value of the tical until a suitable value 
sJiould be attained at which it inigiit U- lixe<!. This measure was 
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Japan in 1898 and Russia in 1899. A further convention 
afterwards provided for a second .British consular district in 
northern Siam, while England and France have both appointed 
vice-consuls in different parts of the country. Thus foreigners 
in Siam, except Chinese who have no consul, could only be tried 
for criminal offences, or sued in civil cases, in their own consular 
courts. A large portion of the work of the foreign consuls, 
especiaUy the 13 ritish, was consequently judicial, and in 1901 
the office of judge was created by the British government, a 
special judge with an assistant judge being appointed to this 
post. Meanwhile, trade steadily increased, especially with 
Great Britain unci the British colonies of Hong Kong and 
Singapore. 

The peaceful internal development of Siam seemed also likely 
to be favoured by the events that were taking place outside her 
frontiers. For centuries she had been distracted by wars with 
Cambodians, Peguans and Burmans, but the incorporation of 
Lower Cochin China, Annam and 'Ibngking by the French, and 
the annexation of Lower and Upper Burma successively by the 
British, freed her from all further danger on the part of her old 
rivals. Unfc^rtunately, she was not destined to escape trouble. 
The frontiers of Siam, both to the cast and tlic west, had always 
been viiguc and ill-defined, as was natural in wild and unexplored 
regions inhabited by more or Jess barbarous tribes. The frontier 
between Siam and the new British possessions in Burma was 
settled amicably and witliout dilliculty, but the boundary 
question on the east was a much more intricate one and was 
still outstanding. Disputes with frontier tribes Jed to complica- 
tions with France, who asserted that the Siamese were occupying 
territory that rightfully belonged to Annam, which was now 
under French protection. France, while assuring the British 
(jovernment that she laid no claim to th(^ j)rovince of Luang 
Prabang, which was situated on both banks of the upper 
Mekong, rough])' between tJie i8th and 20th parallels, claimed 
that farther south tlie Mekong formed the true boundary between 
Siam and Annum, and demanded the evacuation of certain 
Siamese posts east of the river. The Siamese refused to )'ield, 
and early in 1893 encounters took place in the disputed area, 
in which a French officer was captured and French soldiers were 
killed. The J^’rench then rU*spa1:chcd gunboats from Saigon to 
enforce their demands at Bangkok, and these made their way 
up to the capital in spite of an attempt on the part of the Siamese 
naval forces to bar their way. In conset^uence of the resistance 
with which they had met, the French now greatly increased 
their demands, insisting on the Siamese giving up all territory 
east of tlie Mekong, including about half of Luang Prabang, 
on the payment of an indemnity and on the permanent with- 
drawal of all troops and police to a distance of 25 kilometres 
from the right bank of the Mekong. Ten days’ blockade of the 
port caused the Siamese government to accede to these demands, 
and a treaty was made, the French sending troops to occupy 
Chantabun until its provisions should have been carried out. 

In 1895 lengthy negotiations took place between France and 
England concerning their respective eastern and western frontiers 
in Farther India. These negotiations boro important fruit 
in the Anglo-French convention of 1896, the chief provision of 
which was the neutralization by the contracting parties of the 
central portion of Siam, consisting of the basin of the river 
Menam, with its rich and fertile land, which contains most of the 
population and the wmith of the country. Neither eastern nor 
southern Siiun was included in this agreement, but nothing was 
said to impair or lessen in any W'ay the full sovereign rights of 
the king of Siam ox er those parts of the country. Siam thus has 
its independence guaranteed by the two European powers who 
alone have interests in Indo-China, England on the west and 
France on tiie east, and has therefore a considerable poUtical 
interest similar to that of Afghanistan, which forms a buffer state 
between the Russian and British possessions on the north of 
India. Encouraged by the assurances of the Anglo-French 
convention, Siam now turned her whole attention to internal 
refonn, and to such good purpose that, in a few years, improved 
government and expansion of trade aroused a general interest 


in her welfare, and gave her a stability which had before been 
Jacking. With the growth of confidence negotiations with 
France were reopened, and, after long discussion, the treaty of 
1893 was set aside and Chantabun evacuated in return for the 
cession of the provinces of Bassac, Melupre, and the remainder 
of Luang Prabang, all on the right bank of the Mekong, and of 
the maritime district of Krat. These results were embodied 
in a new treaty signed and ratified in 1904. 

Meanwhile, in 1899, negotiations with the British govemnicnt 
led tt) agreements defining the status of British subjects in Siam, 
and fix^ the frontier between st)uthern Siam and the British 
Malay States, while in 1906 the provisions of Sir J. Bowring’s 
treaty of 1855, fixing the rates of land revenue, were abrogated 
in order to facilitate Siamese financial reform. 

In 1907 a further convention was made with France, Siam 
returning to the French protectorate of Cambodia the province 
of Battambang conquered in 1811, and in compensation receiving 
back from France tlie maritime province of Krat and the district 
of Dansai, which had been ceded in 1904. This convention also 
modified the extra-territorial rights enjoyed by France in Siam, 
and disclosed an inclination to recognize th(; material improve- 
ments of the preceding years. In 1907 also negotiations were 
opened with Great Britain, the olqects of which were to modify 
the extra-territorial rights conceded to that powc.T by the 
treaty of 1855, and to remove various restrictions regarding 
taxation and general administration, which, though diminished 
from time to time by agreement, still continued to hi^pcr the 
government very much. These negotiations continued all 
through 1908 and rcfsultcd in a treaty, signed and ratified in 
1909, by which Siam ceded to Great Britain her suzerain rights 
over the (lepend(‘ncies of Kedah, Kelantan, Trengganii and 
Periis, Malay states situated in southern Siam just north of 
British Makiya, containing in all about a million inhabitants 
and for the most part flourishing and wealthy, and obtained the 
practical abolition of British jurisdiction in Siam proper a.s well 
as relief from any obligations which, though probably very 
neces.sary when they were incurred, had long since become m<;re 
useless and vexatious obstacles to progress towards efficient 
government. This treaty, a co.stly t)ne to Siam, is important 
us opening up a prospect of ultimate abandonment of extra- 
territorial rights by all the powers. Administrative reform 
and an advanced railway polie\’ have made of Siam a market 
for the trade of Europe, which has become an object of keen 
competition. In 1908 the British empire retained the lead, but 
other nations, notably Germany, Denmark, Italy and Belgium, 
had recently acquired large interests in the commerce of the 
countr)\ Japan also, after an interruption of more than two 
hundred years, had resumed active commercial relations with 
Siam. 
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F. A. Neale, Narrative of a Residence in Siam (London, 1852) ; Sir 
H* Nonnan, 7 'he Ear East (London, 1904) ; Bishop Pallcgoix, 
Description du royaume Thai ou Siam (Paris, 1854) ; H. W. Smythe, 
Eive Years in Siam (London, 1898) ; J. Thomson, Antiquities of 
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Language and Literature, 

Siamese belongs to the well-defined Tai group of the Siamesc- 
Chinese family of languages* Its connexion with Chinese is 
clear though evidently distant, but its relationship with the other 
languages of the Tai group is very close. It is spoken through<»ut 
central Siam, in all parts of southern Siam except Patani Monton, 
in northern Siam along the river -banks as far up as Uturadit 
and Raheng, and in eastern Siam as far as the confines of the 
Korat Monton. In Patani the common language is still Malay, 
while in the upper parts of northern, and the outlying parts of 
eastern, Siam the prevailing language is Lao, though the many 
hill tribes which occupy the ranges of these parts have distinct 
languages of their own. 

Originally Siumt?.sc was purely monosyllabic, that is, each true 
word consisted of a single vowel sound jireceded by, or followed by, 
a consr)iiant. Of such monosyllables tliiTo are h'ss than two thousand . 
and tlierefore many syllables have to do duty lor the expression of 
more than one idea, confusion being UN'oided by th<‘ tom^ in which 
they are spoken, wjicnce the term “ tonal,’’ which is applied to all 
tlu; languages of this family. The language now consists of alxmt 
13,000 words, of wliicli compounds of two monosyllabic words and 
approjiriations from foreign sourct^s form a very largt; part. Bali, 
the ancient language ol the kingdom of Magadha, in which the 
sacred writings ot iiuddhism were made, was largely instrumental 
in forming all the languages of Furth<*r India, including Siame.st? — 
a fact wliich accounts lor tlie numerous connecting links l)etwe<‘n 
the M6n, ihirmese and Siamese laivguagt^s of the present time, 
thougli tliese arc of quib? separate origin. When intercourse with 
the West begati, and more especially when Western methods of 
government and education W(;re first adopbul in Siam, tlie tendency 
to utilize Kurupean w'ords was very marked, but n!ceutly there 
has been an effort to avoid this by the coining of Siamese or Bali 
comjKumd words. 

The current Siamese characters are derivtul from the more monu- 
mental CamlKxlian al3)hivbet, which again owes its origin to the 
alpliabt't of the inscnplioiis, an ollshoot ol the character found on 
tlie stout* monuments of southeni India in the 6th and HtU centuries. 
The sacred books of Siam arc still written in the Cambodian 
character. 

The Siamese aljihabct consists of 44 consonants, in each of wluch 
the vowel sourul “ aw ” is inJierent, and of 32 vowels all marked 
not by individual letters, but by signs written above, btdow, btdore 
or after the consonant in conm?xion with which tJicy arts to lie pro- 
nounced. It may seem at first that so many as 44 consonants can 
scarcely 1x5 nec< ssary, but the explanation is that several of tlnmi 
express each a slightly difierent intonation of what is practically 
the same consonant, tlie sound of “ kh,” for instanctr, Iwiiig rejirc- 
sented by six dillerent letters and the sound of “ t ” by eight. More- 
over, other lett(.’rs are prestmt only for use in certain words imported 
from Bali or Sanskrit. The vowel signs have no sound by tln^m- 
selves, but act upon the vowel sound " aw ” inherent in the con 
.sonants, converting it into " a," " i,” “ o,” “ ee," *' ow," &c. Hach 
of the signs has a name, and some of them jirodiice modulations so 
closely resembUng those made by another tliat at the present day 
they arc saixcely tu Ixi distinguished apart. A liard-and-fast rule 
of ])ronunciatu»n is that only vowel or dipUlhong sounds, or the 
letters ” m," " n,” " ng,” “ fc,” ” t " and “ p " are permissible at 
the end of words, and hence the final letter of all words ending in 
anything else is simply suppressed or is pronounced as tliough it 
were a lelier naturally iiroducmg one or other of those sounds. 
Thus many of the words procured from foreign .sources, not ex- 
cluding Bali and Sanskrit, are more or less mutJkitcd in pronuncia- 
tioii, though the entirely supprcissed or altered letter is still retained 
in writing. 

Siamese is written from left to right. In manuscript there is 
usually no space btitween words, but punctuation is exjiressed by 
intervals isolating phrases and scntencfjs. 

The greatest difficulty with the Siamese language lies in the tonal 
system. Of the siinx>le tones there are five— the even, the circumflex, 
the descending, the grave and the liigU— any one of wliich when 
applied to a word may give it a quite distinct meaning. Four 0/ 
the simple tones are marked in the written character by signs 
placed over the consonant affected, and the absence of a mark 
implies that the one remaining tone is to lx; used. A complication 
is caused by the fact that the consonants are grouped into thrc*e 


classe.s, to each of which a special tone applies, and consequently 
the application of a tonal sign to a letter has a different ellect, accord- 
ing to the class to whic h such lc;tUT belongs. Though many syllables 
have to do duty for tlie expression of in(»re than one idea, the 
majority have only one or at m<»st twc» meanings, but there are some 
which are used with quite a number ot diflcrent iuflt 5 clions, each 
of wliich gives lilt; word a new meaning. Thus, for example, the 
syllable khao may mean “ they,” ” badly,” ** rice,” ” white,” 
” old,” or *' news,” simply acconiing to the lone in which the word 
is spoken. Words are ilnchangt'fible and incapable of inflection. 
There is no article, and no distinction of gender, number or case. 
These, when it is n<‘cessary to denote them, are expr(5sst!d by ex- 
planatory words after tlie resp^Ttive nouns ; only the dative and 
ablative an* denot«|d by subsidiary words, wliich precede the nouns, 
the nominative bt ing marked by its jiosition before, the objective 
by its position alter, the verb, and tlie genitive (and also tlie a<l- 
jeclive) by its })laee alter the noun it qualities. Oecasionally, how- 
ever, auxiliary lumns servi* that pui'pt)se. Wimis like ” mother,” 
” .son,” ” wab'r ” are otteu employed in forming eompounds to 
express idt^as li>r which liie Siamese liave no singh* words, e,g. lak 
edn/' the son ol liin',” a labourer : tnentii/* the mother ot the hand,” 
the thuiiil*. 'I Jie ujie of class words with numerals obtains in Siamese 
as it does in Chinest;, Burmese, Anarn<‘se, Malay and many other 
Jia.sleni languagt's. As in these, so in Siamese the jUTsonal pronouns 
are mostly rcqiresented by nouns expressive of the various sluules 
of superior or lower rank according to liastern etiquette. I'he verb 
is, like the noun, ])erfectly colourless — ptTson, number, tense and 
mood being indicated by auxiliary words only when they cannot be 
inferred from the rontext. Such auxiliary words are yiJ, ” to he,” 
” to dwell ” (j)re.seut) ; dai, ” to have,” leas, ” end ” (past) ; ni, 
” also ” (future) ; the first and third follow, the second .and fourth 
precede, the verl). JIdi, ” to give ” (prefixed), often indicates the 
subiuiictive. As there an; compound nouns, so there are comiH)uml 
verbs; thus, c.g. pai, "to go,” is joined to a transitive vtjrb to 
convert it into an intransitive^ or neuter; and thilk, ” to toucli,” 
aucl tdngt ” to lie compelled,” serve to form a sort of jiassivts voice, 
Tlie number of adverbs, single and conipoimd, is very largt?. "ihe 
prepositions mostly consist of nouns. 

The construction of tht; .sentence in Siamese is straightforward 
and simple. The subject of tlu* .sentt'iice |)recede.s the verb and the 
object follows it. 'I he i)osH(;ssive pronoun follows the object. The 
adverb usually follows th(‘ verb. In tomj)ound s<‘ntences the verbs 
are placed together as in JCuglish, not sejiarated by tlu^ ol)ject as in 
(German. When an action is exi)r<*ssed in tin? past the word whit h 
forms with tht' verb the ])ast tense is divided from tlie verb itself by 
ihe object. JCxamjiles are : — 

Rao (We) dekehai (boy) .sam (thrts-) kon (iierson.s) tha (will) pai (go) 
chap (catch) pla (fisli) .samrap (for) hai (give) paw (fathti) kin (eat). 

M<> (Mollier) tan (you) yu (live) ti (place) nai (wht'iv), or ” Where is 
your mother ? ” 

Mtl^ (Mother) pjii (go) fcilat (bazaar) leao (linish), or ” (My) mother 
has gone to the bazaar,” 

Tin? difliculties of the Siamese languagt; arc increa?';ed by tlie fact 
tliat in adcliliori to tjie ordinary language of tlu‘ ]><‘of>le tln're is a 
completely difien?nt set of words ordame.d lor tJie u?.e of royalty. 
This ” I’alace language ” aj>p<‘ars to have come into existenct? from 
a desire to avoid the emi)Ioyment in the prest?nce of royalty of 
(Niwnriglit <‘xpres.sions of vulgarity <ir of words which might be 
capable of conveying an iin})I(?asant or irid(‘licate idea other than 
the meaning intended. In the effort to escajie from the vulgar, 
words of San.skrit (origin have In-en freidy adopted and many Cam- 
iKjdian words are also used. 'J'he language is so c;oinj)l(?te tliat tin? 
d^gi piffi crow and other common or unc.l(?an animals an; all ex- 
pressed by .s}H?cial words, while the actions of royalty, such as 
eating, .slec?j)ing, walking, speaking, ba tiling, dying, are s])ok<?n of 
in word.s quib; ilistinct from those used to describe similar actions 
of ordinary people. 

The pn>.se literature of Siam ron.si.sts largely of mythological 
and historical fables, almost all of which are of Indian origin, 
though many of them have come to Siam through (amboclia. 
Their number is largtjr than is usually supposed, many of them 
being known to few beyonil the writers who laboriously copy 
them and tlu? professional raconteurs who draw upon them 
to replenish their .stork-in-trad(5. 'Hu^ best known have all been 
made into stage-play.s, and it is in this f(;rm that thcty usually 
come before the notice of the general pulilic. Amongst them 
are Ramakien, taken from the great Hindu epic Ramayana 
W etyasunyin^ the talc of a king who became an aseeti< after 
contemplation of a withered tree ; Worawongs, the story of a 
prince who loved a princess and was killed by the thrust of a 
magic .spear which guarded her ; Chalawan, the tale of a princess 
beloved by a crocodile ; Vnarud, the life story of Anuruddha, 
a demigod, the grandson of Krishna ; Phumhm, the tale of a 
princess b(;loved by an elephant ; Prang tong, a story of a 
princess who before birth was promised to a ** yak or giant in 
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return for a certain fruit whit^h hvr mother desired to cat. 
Mahasot is an account of the wars of King Mahaset. Nok Khum 
is one of the theories of the genesis of mankind, the Nok Khum 
being the sacred goose or Hansa ’’ from whose eggs the first 
human beings were supposed to have been hatched. A consider- 
able proportion of the romances are founded upon episodes 
in the final life, or in one of the innumerable former existences, 
of the Buddha. The Patiama Sompothiyan is the standard 
Siamese life of the Buddha. Many of the stories have their 
scene laid in Himaphan, the Siamese fairyland, probably origin- 
ally the Himalaya. 

A great many works on astrology and the casting of horoscopes, 
on the ways to secure victory in war, success in love, in business 
or in gambling, arc known, as also works on other branches 
of magic, to wluch subject the Siamese have always been partial. 
On the practice of medicine, which is in close alliance with magic, 
there are several well-known works. 

The Niti literature forms a class apart. The word Niti is 
from the Bali, and means ** old saying,” “ tradition,” “ good 
counsel.” The best known of such works are Rules for the 
Conduct of Kings, translated from the Bali, and The Maxims 
of Phra Ruang, the national hero- king, on whose wonderful 
sayings and doings the imagination of Siamese youth is fed. 

In works on history the literature of Siam is unfortunately rather 
poor. 'J’licrc can bo litth^ doubt that, as in the case of all the other 
kingdoms of Further India, complc^le and detailed chronicles were 
com]>il(!d from reign to reign by order of her Icings, but of the more 
ancitMit of tlujsc, tlic wars and disturbances which continued with 
such frequency down to (piite recent liintis have left no trace, 'the 
Annals of the Norths the Annals of Krung Kao (Ayuthia) and IheBr^oA 
of the Lives of the Lour Kings (of the present dynasty) together 
form the only more or less connected history of the country from 
remote times down to tlu^ beginning of tlie present reign, aiuf these, 
at least so far as the earlier parts are concerned, contain much that 
is inaccurate and a good deal which is altogotlicr untrue. I'oreign 
liistories include a work on IH^gu, a lew talcs of Cambodian kings and 
recently publislnsl ckvss-books on ICuropeaii history compiled by 
tJie^ ed ucational department. 

The number of works on law is considerable. I'he Laksana Phra 
Thamasat, tlio Phra 'Lamra, Phra Tamnon, Phra liacha Kamnot 
and Inthapat arc ancient works setting forth the laws of the country 
in their okh^st form, ada])ted from tJie Dharmacastra and thfi Classifi- 
cation of the Law of Manu. These, and also many of tlic edicts 
passed by Icings of the Ayuthia ])eriod which have l)cen preserved, 
are now of value more as curiositi<?s of literature and history than 
anything else, since, for all imvctical purposes, they have long been 
superseded by laws more in accordance with modern ideas. 'J'he 
laws of the sovenngns who have reigned at Bangkok form the most 
notable part of this branch of Siamc'se literature. They include a 
great number of revenue regulations, laws on civil matters such as 
luortgagi', bankruptcy, riglits of way, companies, tV:c., and laws 
governing the jiroccduro of courts, all of which adlu?re to Western 
tirinciplcs in the main. TJxe latest addition is the PtJual Code, a 
large and comprehensive work based upon the Indian, Japanese 
and French codes and issued in iyo8. 

Poetry is a very ancient art in Siam and has always been heltl in 
high honour, some of the U?st-kiiowu i)oets being, indeed, memt)ers 
of the royal family. There are several quite distinct forms of metre, 
of which those most cominonly ustil an* the Klong, the Kap and the 
Klon, The Klong is rhythmic, the play being on the inflection of the 
voice in speaking the words, wliich inflection is arranged acc<»rding 
to fixed schtmies ; the rhyme, if it can so be calh'd, being sought 
not in the similarity of syllables but of intonation. The Kap is 
rhythmical and also has rhyming syllables. The lines contain an 
equal number of syllables, aiid are a’rraiig(‘d in stanzas of four lines 
each. The last syllable of the first line rhynn^s with the tJiird 
syllable of the second line, th(^ last of the second with llie last of 
the third and also with the first of the fourth line, and the last syllable 
of the fourth line rhymes with the last oi the second line of the next 
succeeding stanza. The number of poems in om^ or other of these 
two mt^tres is very great, and includes verses on almost every theme. 
In the Nirat poetry, a favourite form of verse, both are often used, a 
stanza in Klong serving as a sort of argument at the head of a set of 
verses in Kap, This Nirat poetry takes the form of narrative 
addressed by a traveller to his lady-love, of a journey in which every 
object and circumstance serx’-es but to remind the wanderer of some 
virtue or beauty of his correspondent. In most of such w'orks the 
journey is of course imaginary, but in some cases it is a true record 
of travelling or campaigning, . and has been found to contain in- 
form itioii of value concerning tlie condition at certain times of out- 
lying parts of the kingdom. Of the little lovt' songs in Klon metre, 
called ^ Klon pet ton, there are many hundreds. Those folltiw a 
prescribed form, and consist of eight lines divided into two stanzas 


of four lines each, every line containing eight syllables. The last 
syllable of the first line rhymes with the tliircf syllable of the second, 
and the final of the second line with the final of the third. The 
songs treat of all the aspects of love. A fourth poetical metre is 
Chan, which, however, is not .so much used as the others. 

The introduction of printing in the Siamese character has re- 
volutionized the literature of the country. Reading has become a 
general accomplishment, a demand for reading matter has arisen, 
and bookshops stocked with books have appeared to satisfy it. The 
historical works above referred to have been issued in many editions, 
and selections from the ancient fables and romances are continually 
bciing edited and reissued in narrative form or as plays. The 
educational department has done good work in compiling volumes 
of prose and verse which have found much favour with tlie public. 
All the laws, edicts and regulations at present in force are to be had 
in print at i>opular prices. Printing, in fact, has supplied a great 
incentive to the devclojiment of literature, the output has increased 
enormously, and will doubtless continue to do so for a long time to 
come. (W. A. G.) 

SIBAWAIHI [Abu Bishr, or Abu-l IJasan'Amr ibn'Uthman ibn 
Qanbar, known as SIbawaiiii or wSibuya] {c, 753-793), Arabian 
grammarian, was by origin a Persian and a freedman. Of his 
early years nothing is known. At the age of thirty-two he went 
to Basra, where he was a pupil of the celebrated grammarian 
Khalil. Later he went to Bagdad, but soon left, owing to a 
dispute with the Kiifan grammarian Kisai, and returned to 
Persia, where he died at the age of about forty. His great 
grammar of Arabic, known simply as The Book, is not only the 
earliest systematic presentation of Arabic grammar, but is 
recognized among Arabs as the most perfect. It is not always 
clear, but is very full and valuable for its many illustrations 
from the Koran and the poets. 

The Booh was publiKhcd by II. Dereiibourg (2 vols., Paris, 188 1- 
1880), and a (iorman translation, with <*x tracts from the commentary 
of Sirafi (d. 978) and others, was published by G. Jalm (Berlin, 1895- 
1900). (G. W. T.)* 

SIBBALD, SIR ROBERT (1641-1722), Scottish physician and 
antiquary, was born in Edinburgh on the 15th of April 1641. 
Educated at Edinburgh, Leiden and Paris, he took his doctor^s 
degree at Angers in 1662, and soon afterwards settled as a 
phy.skuan in Edinburgh. In 1667 with Sir Andrew Balfour 
he started the botanical garden in Edinburgh, and he took a 
leading part in establishing tlie Royal College of Physicians of 
Edinburgh, of which he was elected president in 1684. In 
1685 he was appointed the first professor of medicine in the 
university. He was also appointed geographer-royal in 1682, 
and his numerous and miscellaneous writings deal effectively 
with historical and antiquarian as well as botanical and medical 
subjects. He died in August 1722. 

Amongst Sibbald's historical and antiquarian works may be 
mentioned A History Ancient and Modern of the Sheriffdoms of Fife 
and Kinross (Edinburgh, J710, and Cux>ar, 1S03), An Account of the 
Scottish Atlas (folio, Edinburgh, 1683), Scotia illustrata (Edinbiirgh, 
1684) and Description of the Isles of Orkney and Shetland (folio, 
Edinburgli, 1711 and 18^5). The Remains of Sir Robert Sibbald, 
containing his autobiography, memoirs of the Royal College of 
Physicians, portion of his literary corresjHmdcnce and account of 
his manuscripts, was ]mblish(*d at Edinburgh in 1S33. 

SIBERIA. This name (Russ. Sihir) in the 16th century 
indicated the chief settlement of the Tatar khan Kuchum — Isker 
on the Irtysh. Subsecjuently the name was extended 
to include the whole of the Russian dominions in Asia. 
Geographi(uill)’, Siberia is now limited by the Ural 
Mountains on the W., by the Arctic and North Pacific Oceans 
on the N, and E. respectively, and on the S. by a line running 
from the sources of the river Ural to the Tarbagatai range (thus 
separating the steppes of the Irtysh basin from those of the Aral 
and Balkash basins), thence along the Chinese frontier as far as 
the S.E. corner of Transbaikalia, and then along the rivers 
Argun, Amur and Usuri to the frontier of Korea. This wide 
area is naturally subdivided into West Siberia (basins of the Ob 
and the Irtysh) and East Siberia (the remainder of the region). 

The inhabited districts are well laid down on the best maps; 
but the immense areas betxx'een and beyond them are mapped only 
along a few routes hundreds of miles ajiart. The inter- 
mediate spaces are filled in according to information ^ 
deriv^ed from various hunters. With regard to a great many rivers 
we know only the position of tlicir mouths and their approximate 
lengths estimated by natives in terms of a day's march. Even the 
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hydrographiciii uetwork is very imperfectly known, especially in the 
uninhabited hilly tracts.^ 

like other plateaus, the great plateau of the centre of Asia, 
stretching Irom the Himalayas to Bering Stnut,® has on its surface 
a number of gentle eminences (angehdufte Gebtrge of K. Ititter), 
whicliy although reacliing great absolute altitudes, are relatively 
low,“ These heights for the most part follow a north-easterly direc- 
tion in Siberia. On the margins of the plateau tliere are several 
gaps or indentations, which can best bt^ likened to gigantic trenches, 
like railway cuttings, as with an insensible gradient they chmb to a 
higher level. These trenches have for successive geological ]>eriods 
been tlie drainage valleys of immense lakes (probably also of glaciers) 
which formerly exteiiilcd over IJie plateau or hords of the seas which 
sunounded it. Aiid it is along these trenches tliat the princi]>al 
t omiiKTcial routes have l)een made for reaching the higher levels c»l 
the plateau itself. In the plateau there are in reality two terraces — 
a Jugheraiid a lower, both very well defined in Transbaikalia and in 
Mongolia. The Yablonoi range and its sou tli- western ct^mtinuaiion 
the Kentei are l)order-ridges of the upper ttjrracc. Bt»(h rise very 
gently above it, but have steep slo})es towards the lower terrace, 
winch is occupietl by tlie Nerchinsk sttjppes in Transbaikalia and by 
the great desert of Oobi in Mongolia (.jooo to 2500 ft, al)ove the sea). 
They rise 5000 to 7000 ft. above the sea ; the peak ol Sokhouilo in 
Transbmkaha K.) reaches nearly 8050 ft. Several low chains 

ol mountains have their Uise on the lower terrace and run from 
south-west to north-east ; Ihtry are known as the NtTciiinsk Moun- 
tains in Transbaikalia, and their continuations reacii llio northern 
jiarts of the Gobi.* 

'Hie grtiat plateau is fringed on the north-west by a series of lofty 
border-ranges, which have their southern base on the plateau and 
their northern at a much lower le\’el. They may be tractnl from 
tlic Tifin-shan to Uie Arctic Circle, and have an east-uortli-easterly 
direction in lower latitudes and a north-easterly direction lartiit‘r 
north. The Alai range ol the Pamir, coutinue^d by the Kokshaltau 
range and the Khan-tengn group of the l iaii-shan, and the Sailugiitnu 
range ol the Altai, wnich is continued in the uunameil border-range 
of West Sayan (lietweeu the Bei-kem and the Us), belong to this 
category. There arc, Jiov/ever, among tJiese bordi'r-ranges several 
brciu-hes of continuity —broad depressions or trendies leading from 
Lake Balkash and Lake Zaisau to tlie uppt:r parts of the plateau. 
<.)ti the Ollier hand tli<‘re are 011 the western outskirts of the plateau 
a few mountain cliains wliich take a direction at right angle.s to Die 
above (that is, from noiUi-west to south-east], atul parallel to the 
great line of upheavals in south-west Asia. The Tariiagatai Moun- 
tains, on the borders of Silieria, as well as several diaius in 1 urkesian, 
are in.stance.s. The border- ridges of the Alai Mouutai/i.s, the Khan- 
tengri group, the Sailugiiem range and the West Sayan contain the 
higiiest peaks of their respective regions. Beyond 102° K. the 
coiiiiguratiim is com])Ucaied by iln* great lateral iiulentaiion oi 
l..iike Baikal. But around atid north-east of tiiis lake the? same well- 
marked ranges fringe Die plateau and turn their steep north- western 
slope towards the valh'ys of Die Irkut, the Bargu/in, Die Mnya and 
the Chara, while their .souDieni base hes 011 Die plateau.s of Die 
Selenga (nearly 4000 ft. higii) and the Vitim. 'I'he peaks of the 
Sailughem range reach Qooo to 11,000 ft. above Die sea, those of 
West Sayan about lo.ocxj. In East Sayan is Munku-Sardyk, a peak 
ii,4^^o ft. high, together with many others Irom 8000 to <jooo It. 
KartUer east, on the southern shore of Lake Baikal, Khamar-daban 
rises to 6900 ft., and the bald dome-sJiaped summits of the Barguzin 
and Sf)uthern Mu^'a Mountains attain elevations ol Oooo to 7000 it. 
above sca-level. The orograpJiy ol the /Kldan region is little known ; 
but travellers who journey from the Aldan (tributary of the Lena) 
to the Amur or to the Sea of Okliotsk have to cross the same }>lateau 
and its border-range. 'I'he former becomes narrower and baiely 
attains an avenige altitude of 3200 ft. 

A typical feature of the north-eastern border of the high plateau 
is a s uccession of broad longitudinal valleys along its outer ba.se, 

^ The wide area Iwtween the middle l^ria and Die Amur, .-is well 
as the hilly tracts west of Lake Baikal, and the Yeniseisk mining 
region are in this condition. 

^ The great plateau of North America, also turning its narrower 
point towjirtls Bering Strait, naturally suggests the idea that there 
was a period in the histor}' of our planet wlien the continents turned 
their narrow extremities towards the northern pole, as now they turn 
thcjin towards the southern. 

* See ” General Sketch of the Orography of Siberia," with map 
and *' Sketch of the Orography of Minusinsk, <S:c.," by Prince P. A, 
Kropotkin, in Mem, Russ. Geogr. 5 oc., General Geography (vol. v., 

"pk, lower terrace is obviously continued in the Tarim basin 
of East Turkestan ; but in the present state of our knowledge we 
cannot determine w'hether the further continuations of the border- 
ridge of the higher terrace (Yablonoi, Kentci) must be looked for 
in the Great Altai or in some other range situated farther south. 
There may be also a breach of continuity in some depression towards 
Barkul. 

* I'he word " longitudinal " is here used in an orographical, 
not a geological sense. These valleys are not synclinal foldings of 
rocks ; they seem to be erosion- valleys. 


shut in on the outer side by rugged mountains having a scry steep 
slope towards Diem. Tonuerly Idled with alpine Uikes, Iht'.se valley. s 
are now .sheeted with flat alluvial .sod and occupied by human 
settlements, aiul are drained by rivers which flow along llaitu before 
they make their way to tlie north llnougli narrow goiges pierced 
in Die mountain -walls. This cunfonuiitiou is seen in tlu‘ valky 
the lis m West i^dyuii, in Duit of the uppe r L)ka mul Ii kul in haNl 
Sayan, in Die valley ol the Barguzin, llie ujjper 'Isipa, the Muy’a 
and the Chora, at llu* loot of the Vitim platiau, as alsii, probably, 
in the Altian.*^ The cluun.s ol mmintains which bolder these* valUys 
on the norUi-we.st contain the wildest parts ol Siberia. 1 ’hey are 
naiueil the Usinsk Mountains in West Sayan ami I lie 1 'unka Alps 
ill ICast Sayan ; the latter, jiii*iced by the Angaui at likiitsk, aie in 
all probability continueil iiortleeast in the Baikal ^loiinlains, which 
stretch from Itkut.sk toOlklion Island and Du; Svyatoi Nos peninsula 
of Lake Baikal, tlius dividing the lake into two parts,’ 

An alpine region, 100 to 150 in. in bieaillii, lunges Iht' jilalt^au cn 
the N.W., ouLsith! of tin; ranges just imntioneil. 'this coiKstitutes 
wdiat is called in l^ast Silieiia the tai^a : it eoti.sisls 01 
.st'jiarate chains of inounlains whose jiealo’ rise .pSoo to 
<>300 ft. above the sea, bcyoiul the ui>pei limits ol forest 
vegetation ; while the luiriow valleys alUnd dniicidt nutans of 
communication, their lloors bt‘ing Ihit kly stiewn with houUIers, or 
else swampy. The wliole is clotheil with inipem liable fore.st. 
'riie orography of this alpim; n gion i.s very inijiei lei lly known ; 
but the chains have a lue.ilominanL ilirei tioii fiom .south we.st to 
norUi-ea.st. riiey are described umlei ililleieiit names in Silaiia-- 
the Altai Mimnlains in We.st Siberia, the iNuznei.skiy Ala tail and 
tlu‘ lJ.s and Oya Mountains in West Sayan, Die Ni/lme tidin.sk hui^u 
or gold inim; district, several chains pieici'il by the Oka river, tlie 
Kitoi Aljis in i'kist Sayan, the mountains of the upjxr Lcina uml 
Kiienga, the Olekmin.sk gold-mine district, ajid the unnamed 
mountains which projt‘cL north ea.st between the Lena and the 
Aldan. 

Outside of these alpim? regions comi's a broad bill of elevated 
plain.s, ranging between 1.200 and 1700 It. aboie the .sea. 'ihe.si* 
plains, which are entered by the great Siberian highway 
about Tomsk ami extimd south-west to the Altai Moim- 
tain.H, are lor tlit; most pai t fertile, though sometimes ilry, ^ 
and are rapidly being coveied with the viilage.s ol the Ku.s.siau 
iiiimigiants. About Kansk m Last Siberia they peiietiate in the 
form ol a broad gulf .south eastwards as fai as Irkutsk. 'I hose on 
the upiKtr Lena, having a .somewhat gualei allilinle and being 
situated in higlu;r liititmh'S, are almost wliolly unfit ted lor agi icuUure. 
The iioi til west ein bordii of these elevated jilains cannot be cletcr 
mined with exai tilude*. In Die icgion betvvu.n Vilni.sk (on Ihi; Viliii) 
and Vitni.seisk a broad belt of alpine tra< Is, leai hing their greatest 
elevation in the* not them Veiii.seisk (ait{a (beUveeii the lJ])pt i 
Tunguzka and Un*. l‘odkainenuaya Tungii/.ka) and e.onlinue.d to the 
south-west in lower ii])l»(!avals, .separates tin; (devated [)lains from 
the lowlamls which extend towards tin; Arctic Ocean. In We.st 
Siberia th( se. higli jdains seem to form a narrower belt toward*; 
Barnaul and Semij>alatin.sk, and are bordered by Die Aral Cas])iaii 
depression. 

Farther to the north-west, beyond these higdi plains, conies a 
broacl b< lt of lowlamls. This vast tract, which is only a few dozen 
feet above Die si a, and nio.st piobably was ( ovi.rtid by Ua; yy 
sea during the J ’ost-I'lioc* ne p( riod, .sfietches fiom the . 
Atal-Gaspian depres.sion to the lowlands of the I'obol, * 
Irty.sh ami 0 !>, and thence towards Die lower j»arts of the Yenisei 
and the Lena. Only a few di.taclied mountain ranges, like the 
Byrraiiga on the 'layniyr peninsula, the Syverma Mounfairis, Die 
Verkhoyansk ami the Kharaiiiakii (IC. of the Lena) laiigrs, diver.sify 
the.se monotonous lowlands, which are covered with a tliii.k sheet ol 
black earth in the south and assume the clieraclet oi barren tundras 
in the north. 

The south-eastern slope of the gn;at jdaleau of Asia cannot 
projicrly be retkomxl to .Siberia, although parks of Da* jnoviiice oJ 
Amur and the Maritime Ikoviiice are situated on it ; souths 
they have quite a dilfere.iit character, cliiiiaie and vege- 
tatioii, and ought projK;rly to bi; reckom tl to the Man- niooe of 
chuiian region. I'o the east of the Yablonoi booh r iange oiJteau 
lie.s the lower t(;rrace of the high [ilalcau, reaching 2oc»o ^ 
to 23<x> ft. in 'J ran.sbaikalia and extending fai tluT south we.st 
through the Gobi to East Turkestan. 'I'hc soutlj-eastern edge of tlii.s 
lower tfirrace is fringed by a ma.ssive boider*rang(; the Khingan 
which runs in a north-easterly direction from Die Great Wall ol 
China to the sources of the; Nonni-ula. 

A narrow alpine region (40 to 50 m.), consisting nf a series of sliort 
secondary chains parallel to the border-range, fringes this latter on 
its ea.Htern face. I'wo .such folds mav lie distinguished, conesjiond- 
iug on a smaller scale to the belt oi alpine tracts which innge the 
plateau on the north-west. The rest;mblance is further siistainefl by 
a broad belt of elevat(;d plains, ranging from 1200 to 1700 ft., whicli 


* ihe upper liukhtarma valley in the Sailughem range of the 
Altai system appears to bidong to the same type. 

’ The deep fissure occupied by Lake Baikal would thus appear 
to consist ol two longitudinal valleys connected together by the 
passage between Olkhon and bvyatoi Nos. 
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accompany the eastern edge of the plateau. The eastern Gobi, the 
occasionally fertile and occasionally sandy plains lx?tween the Nonni 
and the Sungari, and the rich plains of the Bureya and Silinji in the 
Amur province belong to this Ixdt, 400 m. in bniadth, the .surface of 
which is diversified by the low liills of llkhuri-alin, Khulufi and 
Turana. These liigh plains are bordered on the south-east by a 
picturesque chain -the Bureya M<nintains, which are to be identified 
with the Little Khingan. It extends, with unaltered charaett^r, 
from Mukden and Kirin to Ulban Bay in th Sea of Okhotsk (close 
by the Shan tar Islands), its i)oaks clothed from top to bottom 
with luxuriant forest vegetation, ascending 45^)0 to Oooo ft. A 
lowland belt about 200 m. broad runs in th(i same direction along 
the outer margin of the above chain. 'J'hc; lower Amur occupies 
the northern part of this broad valley. I'hese lowlands, dotted over 
with nunib(?rf(!ss marshes and lak(?s, sci-.m to have emerged from the 
sea at a <|uite recent geological juTiod ; the rivers that meander 
across th(;in are still excavating tludr valleys. 

Volcanic formations, .so far as is ktiown, occur chiefly along the 
north-western border-range of the great plaUiau. Kjections of 
V ! n biif^'dtic lava have been observed on the southern slope 

oo» oen. range, exhauling over wide areas on the plateau 

itself, over a stretch of more than boo m.- -namely, in Ivast Sayan 
about Lake Kosso-gol and in th(i valley of the 'J iinka (river Jrkut), 
in the. vicinity of Selimginsk, and wi(l(^ly disiribiiied on the Vitim 
plateau (rivers Vitim and 'I'sipa). J)(*posits of trap stretch for more 
than X200 in. along the Timguzka ; Ihtfy ajipear also in the Koril 
Mountains on the Yenisei, whence they extend towards the Arctic 
( )cean. Basaltic lavas arc reported to have been found in the Aldan 
ri'gion. On the Pacific slojxi extinct volcanoes (mentioned in 
Chinese annals) have been rei)ortt?(.l in the llkhuri-alin mountains 
in northern Manchuria. 

The mineral wealth of Siberia is considerable. Gohl-dust is found 
in almost all the alpine rr^gions fringing Iht^ great plateau. 'J'he 
, principal gold-mining regions in these tracts are the 
Altai, the ujmer (or Nizhne-Udinsk) and the lower (or 
Yeniseisk) tatf^an, and the Olekma region. Gold is found on the 
high pliit(^au in basin of tlu^ uppeu- Vitim, on the lower plateau 
in tJic Nerchinsk district, and on the upper tributaries of thci Amur 
(I'sjiecially tlni Oldoi) and the Zeya, in the north-east continuation 
of the Nerclnnsk Mountains. It has been discovered also in the 
Huivya rang(\ and in its north-east continuation iu the Amguii 
region. Aurif(‘rous sands, but not v('ry rich, Jiave Inxm discoven'd 
in the hjediTs of Lake Hanka and the Suifong river, as also on the 
smaller i.slands of the Gulf of Ik'te.r the Great. Mining is the next 
most important industry after agrieult un*. In liast Siberia gold is 
obtaiiiecf almost «!.Nclusively from gravel -washings, (juarlz mining 
being confin(‘d to three localities, oiie lu'ar Vladivostok and two in 
Transbaikalia. In West Siberia, liowever, quartz-mining i.s .steadily 
increasing in importance ; wliereas in j<)oo tin' output of gold from 
this .source was k'ss tluin 10,000 oz., in 190.} it amounted to close 
upon 50,000 oz. On th<r other hand gravel washing gives a declining 
yield in West Sib(*ria, for while in 1900 lh(^ outjnit from this source 
was approximately 172,000 oz., in 1904 it was only i^i,ooo oz. 
'Ihe ilistrie.ts of Mariinsk and Achinsk an* the nio.st successful I 
quartz-mining localitic's. Altogether Wi'St Siberia yields annually 
150,000 oz. of gold. The gold-b{5aring gra\'els of East Siberia, 
especially those of the Lena and the Amur, are relatively more 
prolific than those of Wi'st Siberia. The total yield annually amounts 
to sonic 700,000 oz,, the Iiirg<\st quantity coming from the Olekminsk 
district in llu' province of Yakutsk, and this district is followed by 
the Amur region, the Maritime province, and Nerchinsk and Trans- 
baikalia. Siivt*r and lead ores exist in the Altai and the Nerchinsk 
Mountains, as well as copper, cinnabar and tin. Iron-ores are knowm 
at sevenil jilaees on the out.skirts th<‘ alpine tracts (as about 
Irkutsk), as well as in the Selenginsk region and in the Altai. The 
more import ant iron-works of the Urals are sit\uite<l 011 the Siberian 
slope of the range. Coal occurs in many Jurassic fresh-watiT 
basins, naimdy, on the outskirts of the Altai, in south Yeniseisk, 
about Irkutsk, in the Ni'rchinsk ili.stiict, at many places in the 
Maritime j)rovinee, and on the i.sland of Sakhalin. Beds of excellent 
graphite have Immmi found in the Kitoi .\ij>s (Mount .Mibert) and in 
the Turukhatisk district in Yenisei. Kork-salt occurs at .several 
places on the Lena and in 'rransbaikalia, and sait-sj>rings are 
numerous thost* of Ust-kutsk on the Lena and of U.solie near 
Irkutsk being the most noteworthy. A large number of lakes, 
e.spocially in Transbaikalia and in Tomsk, yi»‘ld salt. Lastly, from 
the Altai region, as well as from the Nerchinsk Mountains, precious 
stones, such as Jasper, malachite, beryl, dark quartz, and the like, 
are exported. The Ekaterinburg stone- polishing works in the Urals 
and those of Kolyvafi in the Altai are well known. 

The orographj^ sketS]^ above explains the great development 
of the river-systems jbf^fllberin and tin* uniformity of their co\ir.se. 
P/vMM rivers — Iht' Ob, the Yenisei, and the 

Lena rise on the high plateau or in the alpine 

regions fringingjjBIpB descending from the plateau and 

piercing tht* for many hundreds of miles across 

the high phy||b 4 |MBHMP*<ls before they reach the Arctic Ocean. 
The thn'cjHpiof no^HiR^astern SibtM'ia—lhc Yana, Indigirka and 
Kolyma huCI^' the satxviq general character, tludr course.s being, 
however, mtich shorter, at in these latitudes tlie plateau approaches 


nearer to the Arctic Ocean. The Amur, the upper tributaries of 
i^hich rise on the (eastern border-range of the high plateau, is similar. 
7 'he Shiika and the Argun, which form it, flow first towards the 
north-east along the windings of the lower terrace of the great 
plateau ; from this the Amur descend.s, cutting through the Great 
Khingan and flowing down the terraces of the eastern versant 
towards the Pacific. A noteworthy feature of the principal Siberian 
rivers is tliat exich is formed by the confluence 01 a j)air of rivers. 
i^Ixamplcs arc the Ob and the Irtysh, the Ycni.sei and the Angara 
(itself a double river formed by the Angara and the Lower Tunguzka), 
the I^ena and the Vitim, the Argufl and the Shiika, while the Amur 
in its turn receives a tributary as large as it.self — the Sungari. Owing 
to this twinning xmd the gimeral direction of their courses, the rivers 
of Silx^^ia offer immemse advantages for inland navigation, not only 
from north to .south but also from west to east. It is this 
circiim.stance that fxicilitxitefl the ra])id invasion of Siberia 
by the Kussian (kissacks and hunter.s ; they followed the 
courses of the twin rivers in tbeir advance towards the 
east, and di.scovered short portfiges which permitted them to transfer 
their boxits from the .system of the Ob to that of the Yenisei, and 
from the latter to that of the J.(jrui, a tributary of which — the Aldan- - 
brought them clo.se to the Sea of Okhotsk. At the pre.sent day 
.steamers ply from 'lyurnefi, at tli(5 foot of the Urals, to Scmipalatinsk 
on tlie border of the Kirghiz steT)pe and to 1 'omsk in tlie very lieart 
of We.st Siberia. Unin term p ted water communication could readily 
be csiabli.shed from 'lyumefi to Yakutsk, Aldansk, and the gold- 
mines of tlie Vitim. Owing to the fact that tlie grcjat j)lateau 
scpaiat(‘s the Lena from the Amur, no easy water communicatioTi 
can ixi estiibli.shed lietweeii the lalltT and the other Siberian rivers. 
The tribiitiiries of tJic Amur (the Shiika with its affluent the Ingoda) 
become navigabk*. only on the lowtT terrace of the i)lateau. But 
the trench t)f the Uda, to the oast of I.ake Baikal, offers easy acce.s.s 
for the threat Siberian railway up to and acros.s the high platexiu. 
Unfortunately xill the river.s art* frozen for many montlis every y(‘ar. 
liven in low(?r latitudes (52" to 55'* N.) th<?y are ice-bound from the 
beginning of November to llu; In'ginning of May ; ' while in (>5’^ Ts'. 
they are open only for 90 to 120 days, and only for ico days (the 
Yeni.sei) or ev(?n 70 days (llu* L(;na) in 70^^ N. During the winter the 
.smaller tributfiries freeze to the bottom, and about 1st Jxinuary 
Lake Baikal Iwcomes covered with a solid crust of ice cai)ablt} (;f 
Iwaring liles of load(‘d sledgt;s. 

Nninbt'rless laker, occur in both East and West Siberia. 'J'hcrc are 


witle area.s on the plains of West Siberia and on the high j)lateaii of 
East Siberia, which, virtually, are still ]»assing through i 
the Lacuslrim* period ; but the total area now under 
water l>ears but a trifling proportion to tlu‘ va.st surface which the 
lak(‘8 covered even xit a very recent period, w’htm Neolithic man 
inhabited Siberia. All the valleys and di'pressions bear traces of 
immense post-Pliocene lakes. Ivven w'itlnn hi.storical times and 
during the 19th century the desiccation of the hikes lias gone on fit 
a very rapid rati*.*** 'I'l’ie princi]>al lake is J.,akc Baikal, more than 
400 m. long, and 20 to 50 broad, Another great lakt*, Lake Ko.sso- 
gol, cm the Mongolian frontier, is 120 m. long and 50 hroad. Vast 
nuinlH;r.s of small lakes stud the Vitim and upper Selenga plateaus ; 
the lower valley of the lat ter river contains the ( roose Lake (tiiisinoye). 
In the basin of the Amur are Lake Hanka (1700 sq. m.). connected 
with the Usuri ; Lakes Kada and Kidzi, by which the lower Aiiinr 
once flowed to the Pacific ; and very many .snifiller ones on the left 
side of tlie Iowct Amur. Numerous lakes and extensive mar.shc's 
diversify the low j)lains of West Siberia ; the Baraba .slt'jipe is dotted 
with lakes and ponds -Lake Chany (14W .sq. m.) and tlu* innumer- 
able smaller lake's which surround it tx'ing but relatively insignificant 
rt'mains of the former lacustrine basin.s ; while at the eonfluence c^f 
the Irtysh and the Ob impfi.SvSable marshes stretch ovtT tnaiiy 
thousands of .square miles. Sevi'ral nljune lakes, of which the 
picturesque Teletskoye may be specially mentioned, occupy the 
deencr parts of the valleys of the Altai. 

The coast-line of Siberia is very extensive both on tlu; Arctic 
Ocean and on the Pacific. The fonner o<',ean is ice-bound for at 
least ten months out of twehe ; find, though Nordeiisk- 
jold and Captain Wiggins demonstrated (1874-1900) the 
possibility of n vigation along it.s slioies, it is exceedingly 
doubtful whether it can ever become a commercial route 
of any iiuportiince. 'I'he coa.st-line has lew- indentation.s 
being* the doubk' gulf of tlu‘ Ob and the Taz, separated from the 
Sea of Kani by an elongated peninsula (Samoyt'de), and from the 
bay of the Yenisei by anotht;r. The immense peiiinsula of Taymyr 
a barren tundra intersected by the wild Byrraiiga Hills — projects 
in Cape Chelyuskin as far north as 77“^ 40' N. The bay of the Yana, 
east of the delta of the Lena, is a wide indentation sheltered on the 
north by the island.s of New Siberia. Tht* Viays of the Kolyma, the 
Chaun and Kolyiichin are of little importance. The New Siberia 
islands arc occfxsionally visited by hunters, as is also the small 
group of the Bear Lslands opi^site the mouth of the Kolyma. 
VVrangel or Kellett Island is still quite unknown. Bering Strait, at 
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> The Lena at Verkholensk is navigable for 170 days, at Yakutsk 
for 153 days : tlie Yenisei at Krasnoyarsk for 19b days. 

® Set' Yadrintsev, in live&tia of the Russian Geogr. Soc. (1SS6, 
No. I, with maps). 
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the north-cast extremity of Siberia, ancl Bering Sea between the 
land o£ Uic Cbukchis and Alaska, with the Gulf of Anutlyr, are often 
visited by seal-hunters, and the Commander Islands oft Kamchatka 
arc valuable stations for this pursuit. The Sea of Okhotsk, separaleil 
from the Pacific by the Kurile Archipelago and from the Sea of 
Japan by the islands of Sakhalin and Yf?zo, is notorious as one pf 
the worst seas of the world, owing to its dense fogs and its masses of 
floating ice. The Shantar Islands in the bay of the XJda possi^ss 
geological interest. The double bay of (iizhiga and Penzluna, as 
well as that of Taui, would be useful as harbours were they not 
frozen seven or eight months in the year and persistently shrouded 
in dense fogs in summer. The northern jjart of the Sea of Japan, 
wliich washes tlic Usuri region, has, besides the .smaller bays of 
Olga and Vladimir, the beautiful Gulf of Peter the (rrcjit, on 
which stands Vladivostok, the Kus.siiui naval station on the 
Pacific. Okhotsk and Ayan on the Sea of Okhotsk, Pelropav- 
lovsk on the east shore of Kamchatka, Nikolayevsk, aiul Vladivo- 
stok on the Sea of Japan, and Dui on Sakhalin are the only ix)rtsof 
Siberia. 

Climate.^TXxM climate is extremely severe, eviMi in the southern 
parts. This arities chit'Hy from tlie orographical structure ; tlie 
vast plateau ot Central Asia prevents the moderating inliuence of the 
sea from iHiing felt. 'I'lie extensive lowlands which stretcU over 
more tlian one half of the area, as well as the elevated pUuns, lie 
o])en to the Arctic Ocean. Although attaining altitudes of 6000 to 
10,000 ft., the mountain peaks of T.ast Siberia do not reach the 
snow-line, which is found only on the Munku-Sardyk in Eivst Sayan, 
above 10,000 ft. Patches of perpetual snow occur in Kast Siberia 
only on the mountains of the far nortJi. On the Altai Mountains 
the snow-line runs at about 7000 ft. The air, after being chilled 
on the plateaus during the winter, drifts, owing Ui its greater density, 
down upon the lowlands ; lumec in the region of tJu^ lower Lt'iia 
there obtains an exceedingly low temperature tliroughout tlie winter, 
and Verkhoyansk, in 67" N., is the jiole of cold of the eastern heiui- 
sjihere. I'he average temperature of winter (December to February) 
at Yakutsk is F., at Verkhoyansk At the polar 

meteorological station of Sagastyr, in the deUa of the Lena (73^* 
'23' N.), the following average temperatures have beiMi observed : 
January -34*3" F. (lA'bruary -43*6'^), July 40*^^, year The 

lowest aviTage temperature of a day i.s F. Nevertheless 

owing to the dryae.s.s of the cliinab?, tJie unclouded sun fully warms 
the earth during the long summer days in those liigli latitude.^, and 
gives a sJiort period of warm and even hot weatlior in th<^ immediate 
neighbourhood of the pole ol cold. Frosts of - to - 18® F. are 
not unconimon at Krasnoyarsk, Irkutsk and Nerchinsk ; even in the 
warmer southern region.s ol West SilwrU and of the Amur tlie average 
winter temperature is ^*4® F. and - 10*2® rt^spectively ; while at 
Yakutsk and Verkhoyansk the Uicrmometer occasionally falls as 
low as " 75® and - 85® F. Tlie minimum temperature.s recorded 
at these two stations are -84® F. and -yo® rt^sjjectively ; the 
minimum at Krasnoyarsk is -67® F., at Irkutsk -51®, at Omsk 
- 5O®, and at Tobolsk - 58® F. 1 he soil freezes many feet deep over 
immense areas even in southern SibtTia. More dreaded tlian tlie 
frosts are the terrible Imrans or snowstorms, wliich occur in early 
i>])ring and de.stnjy tlK)usand.s of liors(\s and cattle that iiave bc^en 
grazing on tlie stepiies throughout the w'iiiter. Although Very 
Jicavy falls of snow take place, in the alpine tracts —esiutcuiliy about 
Lake Baikal —on thtJ oilier side, in the steppe regions of the Altai 
and Transbailiidia and in the neighbourh<K>d of Krasnoyarsk, the 
amount of .snow i.s so small that travt^llt.Ts use wlieeled vehicle's, 
and cattle are able to find food in the steppe. Spring sets in with 
remarkable rapidity and charm at the end of April ; but in tlie 
second luilf ot May come the “ icy saints' days," so blighting that 
it is impossible to cultivate tin? apph^ or pear. After tlus sliort 
pt.-riod of Irost and snow summer comes in its full l)eauty ; tlie 
days arc v<‘ry hot, and, although they are always followed l»y cold 
nights, vegetation advances at an astonisluug ratt?. Corn sown 
about Yakutsk in the end of May is ripe in the end of August. 
Still, at many places night frosts set in as early a.s the .second half 
of July. They lx*coiiie (luite c()iiinion in August and Se])temlKfr. 
Nt'vertheless Septenilx^r is much w'anuer than May, and (>ctol)er 
than .April, even in the most continental parts of Siberia. 'Ihe 
i.^otherms are exceedingly interesting. That of 32® F. crosses the 
middle parts of VVe.st Silwria and the .soulhem parts of Fast Sibifria. 
'I'he summer isotherm of 68® F., which in Fiirope passes throngli 
('racow and Kaluga, traverses Omsk, Krasnoyarsk and Irkutsk, 
whence it turns north to Yakutsk, and then south again to Vladivo- 
stok. ICven the mouths of the Ob, Yenisei, I^ua and Kolyma in 
70® N. have in July an average temperature of 40" to 50®. Quite 
contraiA* is the course of the January i.solhemis. That of 14® F., 
w'hich j>asses in Europe through UleAlKirg in Finland only touches 
the southern part of West SilH.‘ria in the .Altai MouiiUiins. That of 
-4® F., which crosses Novaya Zemlya in Kuropf^, passes through 
Tobolsk, Tomsk, Krasnoyarsk and Irkutsk, and touches 45® N. at 
Urga in Mongolia, turning north in the Amur region and reaching 
the Pacific at Nikola}^ vsk. The isotherm of - 22® F., which toucb<?s 
the north point of Novaya Zemlya, passes in Siberia through Turuk- 
han.sk (at the confluence of the I^na and the I..owcr Tunguzka) and 
descends as low as 55® N. in Transbaikalia, whence it turns north 
to the .Arctic Ocean. * 
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Most ram falls in summer, especially in July and August. During 
Uie summer an averago ol 8 in. falls \m a zone that stretches from 
Moscow and St PeltTsburg through Perm to lobol.k ami, after a 
(Iry bell as far as Tomsk, continues in a narrower strip as far us Uie 
S. end of Lake Baikal, tluMi it broadens out so as to include the 
whole of the Amur Luisin, the total summer precipitation there being 
aliout 12 ill. North ol this zone the raiiitall decreases towards the 
Arctic. 

IHora . — The flora of Sibi^ria prest*nt.s very great local varieties, not 
only on account of the diversity of physical characteristics, but also 
in conKet^uence of the intrusion ol nt‘w species Ironi the neighbouring 
regions, as widely ditlerent as the arctic littoral, the arid siejipes of 
Central Asia, and the wet monsoon regions of the J’acilic littoral. 
Silieria is situated for most part in w liat Grisebach describes as 
the “ forest region of the liastern continent.'' ^ The uorUioin hmit 
of this region must, however, be drawn lujurer to the Arctic Ocean. 
A strij) 00 to 200 m. wiilo is tobdly devoiil ul tree vegetation. The 
la,st tiees which struggle for existi'iice on the verge of the tundras are 
crippled dwarfs and almost without branches, and trees a hundred 
years old are only a few feet high and a tew inches through and 
thickly encrusteil with lichens." The lollowing species, none, ol 
which are fountl in J^uropean Kus.sia, are characteristic of the tundias 
— arbutus {Arctostaf^hilus aipina), heaths or aiuloinedas {('assiopa 
tetrofiona and C. hypnoidcs), Phyllodmc taxi folia, Lotsckiifia pro- 
cumhens, a s^H.xie.s of Latifoluitn, a i'olar azalea (Osmothamnus 
fragrans) and a i'olar willow (Salix antua). In Yakutsk th(' tundra 
vegetation consists principally of mosses of the genera J*olytnihum, 
Bryum and Hypnum, Some two hundred species ol flowering plants 
struggle for a precarious existence in the luiidia region, the iiozen 
ground and the want ol humus militating against tlu ni mori* than 
the wiuil of warmth.'' From this northern limit to Uie Aiai-Caspian 
and Mongolian step|H^s stretches all over Sibi'iia Uie forest region ; 
the forests an?, however, very uneijiially tlistribuied, covt'iiiig Iroin 
50 to i)i) % of the area in ilitlejeiit districts. In Uie hill Iracis and 
the marshy d»‘i>ression ol the Ob they art* unbroken, excejit by the 
bald sutmuit.s of the loftier mountains {golisy) ; tJu y Jiave the aspect 
of agreealfle bost|iK*is in tim Baraba stt?ppe, and they are thinly 
scattered through .south-eastern 'I'ransbaikulia, where the dryness oi 
the Gobi step])e makes its inllutince npjiteciably ii‘it. Immense 
marshy plains covertJcl with tlu^ dwaii birch take their jiUice in the 
north as the tundras are ap])roached. (.fvt^r this iminen.st^ area Uit! 
tret^s are for the inosi part the same as we are luinihai with in 
luiro|ii^ I'he larch becomes predominant chiefly in two new species 
(/..am* sibiriia ami L, dahurua). 'i'he hr appears in the Siberian 
varieties J*uea obovata and 7 *. ayancnsis. The silver lir (Abws 
I sibiriia, IHnus pcitinatu) anti tin* slom* i>iiie Lvmbra) are tjuile 
ctanmon ; they reach the higJier summits, where the last-narned is 
represented by a n tuiinlM’nt si>t?cies (t umbra punitia). 'I'he bircii in 
the lotiicr alpine tnu ts and plateaus becomes a shtul> (Itetulu nana, 
B. jrutivosa), and in 'riansbaikalia assumes a new and very tdigatit 
a.sjM?ct with a tlark bark {U. daurua). In the deejiei valleys anti on 
the lowlands of Wttst Siberia tin? larches, pines and silver lira, intei- 
luingled with birchc*s and a.s]iens, attain a great size, and the streams 
are fringetl with tliickets ol j)0]>lar aii'.l willow. 'Mie alpine, rose 
(Hhododmdron daimcum) clusters in mu.sse.s on the higher inouniuin.s ; 
juniper, spirac/a, soi bus, the p.st udo acacia {Caragana stbirua ami 
C'. arborttscens, (.. . juhata in soiiie of the higher tracts), various 
Kosaceae Peh'nh/fa frutuusa aiui Cotorieuster uniflora Hit; wiki 
cherry (Prunus Padus), and many other shrubs occupy the sjiaces 
between the trees. B<?rry-yieldmg plants are lounil everywliere, 
even on the goUsy^ at the upjier limit ol tree vegtdalion ; on tlu^ lower 
grounds they aic an article of diet, 'i'he reel whortleberry or t ow- 
berry {VuLcimam Vitis tduiiu), the bog whortleberry (F. uUginosufn, 
the bilberry (F. myrtUius) and the arctic brainbk; (Hubus ariticus) 
extend ve.ry far northward ; ra.spbf.‘rries and red and black currants 
form a luxuriant undtirgiowlh m the fortssts, together with Bibes 
diliusha in East SiLieria. 'J'he oak, elm, hazel, asji, apple, lime and 
maj)Io di.sapjKUir to the. east of the Urals, but reappear in new varieties 
on the c*a.steni skipe of the border-ridge of the gn.-at jflateau.'* 'I'liei e 
we encounter the tiak (Q. mmgulua), maple {Ai..erginala,M.iix.), asii 
{Praxinus manthurita), elm (Ulmus montana), ha/el {Corylus heteru^ 
phylla) and several other J*;uro]K;an acquaintant.t:s. Farther east, 
in the Amur region, a great number <d mrw .species of JCuroj)ean 

* Acctirtling to A. Engler's Vvrsmh einer EniwU k$lungsgesL.hUhU 
der Pflanzcnwelt (Udpzig, i87(>-i88z), we shoukl have in Siberia (a) 
the arctic region ; (6) the sub-arcUc or coniferous rtrgion- north 
Silmrian jirovince; (t) the (kin Iral- Asian domain — Altai and Daurian 
mountainous region.s; and [d) Uiettast Cliineijj^*, intruding into llic 
basin of the Amur. ^ 

Sen Middendorff's oliservations on vegetable and animal lifa 
in the tundras, attractively told in voi. iv. ol his Stbirische Beiy. 

® Kjellmariii, Vega HxpediUonens Vetenshapliga lahttagelser iSUtcV- 
Xiolaif 1872-1887) rcckon.s their number at 182; 124 sjiecies were 
found by Middemdortf on the Taymyr penin.sula, 219 along the 
l#order.s of the forest region of Olcnek, and 344 sp<xies within tho 
forest region of the same ; 470 .species were collected by Maack in 
the Vilui region. 

^ Nowhere, ]M;rhaps, i.s the change lietter seen than on crossing 
the (Jreat Khingari. 
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iTccs, and even new genera, such as the cork-tree {Phellodendfon 
amMyense,wa\nttt (Jugians manchurUa)^ acacia (Maackia ainufensis)^ 
the graceful climber Maximowiezia awtuYensis^ the Japanese Tfocho~ 
stigma and many others — all unknown to Siberia proper*— are met 
with. 

On the high plateau the larch ])re(iominates over all other species 
of conifers or deciduous trees ; tJie wide, open valleys aic thickly 
jjlant(!d with Betula nana and IJ. ffuUcuna in the north and with 
thick grasses (])Oor in species) in the southern and drier parts. l‘hc 
SibcTian larch predominates also in tiic alpine tmets fringing the 
plateau on the north, intermingled with the lir, stone-jiinc, aspen 
and birch. In the drier parts the Scotch fir (Pinus sylvestris) makes 
its ajipearancc. In tJie alpine tracts of the north the narrowness of 
the valleys and the steep stony slopes strewn with debris, on which 
only lichens anrl mosses are able to grow, make every plot of green 
grass (even if it hcj only of Carex) valuable. For days consecutively 
the horse of the explorer can gtd no other food than the dwarf birch. 
But even in tliese districts tlie botanist and the geographer can 
easily distinguish between the i7iml or thick forest of the Altai and 
lh(‘ taiga of East Siberia. 'J’he lower plateau exhibits, of course, 
new cliaiiicteristics. Its opim sj)ac(;s are lovely prairies, on which 
the Daurian flora flourisJu^s in full beauty. In spring the traveller 
crosses a s(^a of grass above which the flowers of the paeony, aconite, 
Oruhiis, Carallia^ Saussarea and the like wave 4 or 3 it. high. As the 
(robi desert is approach(?d th<; forests disaj)|)ear, the ground becomes 
covenul ('.liielly with dry Graniineae, ami Salsolaceac make their 
api)c*arance. The high plains of tht? west sloj)e of the plateau arc 
also rich prairies diversified with woods. Nearly all the species of 
plants which grow on these prairies are common to Euiojmj (paconies, 
Htwarfu'-allis^ asters, pinks, gentians, violets, Cypripedium y Aqmlegiay 
Delphinium, aconites, irises and so on) ; but here tlic plaiit.s attain 
a much grciatia- size ; a man standing erect is often hidden by the 
grasses. I'he flora of Minusinsk - tJio I taly of Siberia is well known ; 
the prairies on tlie Ishirii ami of the Baralia .st(‘ppe are achmied with 
th<‘ same rich vegetation, so grajiliically de.scribed by Mi<ldendorff 
and (>. Finscli. J^'artlier 1101 th w<^ come to the uyntans of West 
Siberia., dense tliidods of trees often rising from a treaclKTous carpet 
of thickly int.(‘iiac<Hl grasses, whicli conceals ciet'p niar.shes, where 
even the Ix'ar has l(?arnt to tread circum.specily. 

I^'auna. 'rh(‘ fauna of Siberia is closely akin to that of central 
iMirojM* ; and the Ural Mountains, although the habitat of a few 
species whiidi warrant flat naturalist in regarding the southern Urals 
as a separate region, an* not so important a boundary zoologically 
as tlu‘y are botanically. As in ICurojs'an Ku.ssia, so in Siberia^ three 
])Tincii)iil zf)m*s the arctic, the boreal and the middle -may be 
distinguished, and these may be subdivi<led into several sub-regions, 
'riu. Amur n'gioii shan's the characteristics of the north Chinese 
fauna. On tin* whole, we may say tluit the arctic and boreal faunas 
ol JCurope extern! over Siberia, with a few additional species in t!ie 
Ural and Baraba region a number of new sjs cies also aiijiearitig in 
•ICa.st Siberia, some sjwc’ading along the high jflateau and others 
along the lower plateau from the ste])p<‘S of the Gobi. The arctic 
fauna is very poor. According to Nordenskjdld ' it numbers only 
twenty- nine species of mammals, of which sevim are marine and 
seventeen or eighteen may be salely considered as living beyond the 
forest limit. Of these, again, four are characteristic of the land of 
the ('hukcliis. The reimleer, arctic fox (Canis lagopu.s), hare, wolf, 
lemming {.Vlyodes e/>rw,s’/.v), collar lemming (Cuniculus torquatus) and 
two sj)i*ci<*s of voles (Arruvlae) are the most common on land. The 
avifauna is vt'ry rich in migratory water and marsh fowl (Crallatores 
and Natat<m's)y which come to breed in the coast region ; but only 
five land l)irds the ptarmigan (Lagopua al pinus) ^ snow'-lninting, 
Iceland falcon, snow’-owl ami raven - are permam'iit inhabitants of 
Iht* region. 'Khe boreal fauna is, of course, much more abundant ; 
but here also the great bulk of the .spt‘cies, lH»th mammals and birds, 
are common Xo Kuro])(‘ and Asia. 'Phe bear, badgi*r, wolverine, pole- 
cat, ermine, common weasel, ottiT, wolf, fox, lynx, mole, hedgehog, 
common shrew, water-shrew and less('r shrew {Sorex vulgariSy S, 
fodiens and .S’, pygwueus), two bats (the long-eared and the boreal), 
three species of Vespertilio (F. daiibenUmi, T. nattcYevi and F. myata- 
cinus), the flying and the common stiuirrel {Tamias striatus)] the 
brow'll, common, flekl and harvest mouse {AJus dreumanus, At. 
musculus, M. svlraticHSy M. agrarius and M. minutus), four voles 
(Arvicola amphihiusy A. ritphanuSy A. rutilus and A. ' schistoiolor), 
the beavei , variable hart:, wild boar, roebuck, stag, reindeer, elk and 
Phoca anne/ata of Lake Baikal— -all these art* common alike to 
Euroj)e and to Siht:ria ; while the bear, musk-deer (Moschus mosrhi- 
feri4s)y ermine, .sablt*, pouched mairmit or sou.slik {Spermophilus 
eviYsmani), Artdcola ihscurus and Lagomys hyperborarus, distributed 
over Siberia, may ha considered as belonging to the arctic fauna. 
In addition to tlie above we find in East Siberia Mxtstcla atpinUy 
Cams al pinus y the sable antelope {Acgocerus sibiricus), several species 
of mou.se (Mus gggjt duSy M. <m otiomus and M. sa.\ atilus)y two voles 
{Arviccla russatO^d. .4. fnacrotus)y Syphneus as pal ax and the alpine 
Lagomys from Sfcentral Asian plateaus ; while the tiger makes 
iiicursiou.s not Ow^^nto the Amur region but occasionally as far as 
Lake On the lower terrace of the great plateau ’we find an 

’ 

* III Vega Exped. Vetensh. lakttagelser.y vol. ii. 


admixture of Mongolian species, such as Cants corsacy Felts manuly 
Spermophilus dauricuSy the jerboa (Dipus jaculus), two hamsters 
(Cficetus songarus and C. furunculus), three new voles (Arvicolae), 
the Tolai hare, Ogotona hare (Lagomys ogotona), Aegocerus avgtdi, 
Antilope gutiurosa and Equus hemtonus (jighifai)* Of birds no less 
tl^n '.185 species have been observed in Siberia, but of these forty-five 
only arc absent from Europe. In south-east Siberia there are forty- 
three new .species beJotiging to the north Manchurian or Amur fauna ; 
and in south-east Transbaikalia, on the borders of the Gobi stepi>e, 
only 103 species were found by G. F. R. Radde, among which the 
most numerous are migratory birds and the birds of prey which 
pursue them. The rivers ana lakes of Siberia a^und in fish ; but 
little is known of their relations with the species of neighbouring 
regions.® 

I'he insect fauna is very similar to that of Russia ; but a few 
genera, as the Tentynay do not penetrate into the steppe region of 
West Siberia, while the tropical Colasposoma, Popilia and Langur ia 
are found only in south-t'tastem I'raiisbaikalia, or are confined to 
the soutJiem Amur. On the other liaiid, several American genera 
(CtphalaoHy Ophryastes) extend into the north-eastern parts of 
Siberia.** As in all uncultivated countries, the forests and prairies 
of Siberia iHJCorne almost uninhabitable in summer because of the 
mosquitoes. East Si Iberia suffers less from tliis ])lagiie than the 
marshy Baraba stei)pe ; but on the Amur and the Sungari large gnats 
arc an intolerable plague. The dredgings of chc “ Vega " exi)edition 
in the Arctic Ocean disclo.sed an unexpected wealth of marine fauna, 
and those oi L. Schrenck in the north of the J apancse Sea led to the 
discovery o.f no fewer than 256 species (Ciasteropods, Brachiopods 
and Conchifers). Even in Lake Baikal Dybowski and Godlewski 
discovered no fewer tlian ninety-three species of Gammarides and 
twenty-five of Gasteropods.* Tlie Sea of Okhotsk is very interesting, 
owing to its local species and the general composition of its fauna 
(70 species of Molluscs and 21 of Gastcropod.*^). The land Molluscs, 
notwithstanding the unfavourable conditions of climate, number 
about .seventy species — Siberia in this respect being not far behind 
north Europe. The increase of many animals in size (becoming 
twice as large as in Europt*) ; the appearance of white varictie.s 
among both mammals and binls, and their great prevalence among 
domesticated animals (Yakut horst's) ; the migrations of l>irds and 
mammals over immense n‘gii)ns, from the Central Asian steppes to 
the arctic coast, not only in the usual rotation of the seasons but also 
as a result of occasional climacteric conditions are not yet fully 
understood (e.g. the migration of thousands and tlionsands of roe- 
buck from Manchuria across the Amur to the left bank of the river, 
or the migration of reindeer related by Baron F. von Wrangel) ; 
the various coloration of many animals according to the composition 
of the forests they inhabit (tlie sable and the squirrel are well-known 
instances) ; the inte*rmingling northern and southern faunas in the 
Amur rtjgion and the remarkable consequences of that intennixture 
in the struggle for exi.stence ;**-an these render the study ol the 
Siljerian fauna most interesting. Finally, the laws of distribution 
of animals over Silieria cannot be made out until the chang(‘s under- 
gone by its surface during the Glacial and Lacustrine periods are 
well established and the Post-Tertiary fauna is better known. I'he 
remarkable finds of Quaternary mammals about Omsk and their 
importance for the history of the Equidae aro merely a slight indi- 
cation of what may be e.xjiected in this field. 

Population . — ^In 1906 the e.stimated population was 6,740,600. 
In 1897 the distribution was as follows. Geographically, though 
not administratively, the steppe provinces of Akmolinsk and 
Scmipalatinsk belong to Siberia. They are described under 
Steppes, 


Governments and Provinces. 

Area in 
sq. m. 

Population 

in 

1897* 

Density 
I)er 
sq. m. 

Tobolsk 

535,739 

1.444.470 

2*7 

Tomsk . 

327,173 

1,947,021 

51 

Irkutsk i Yeniseisk 

981,607 

572,847 

0*6 

(general- ■] Irkutsk 

280,429 

515,132 

1*8 

govenimeiit) ( Yakutsk 

1,530,253 

271,830 

0*2 

^Transbaikalia 

229,520 

676,407 

3’0 

Far East J Amur . 

172,826 

119,909 

0*6 

(viceroyalty) 1 Maritime 

712,585 

209,*) 16 

0*7 

^Sakhalin 

14,700 

27,250 

1*9 


4.784,832 

5,784,382 

Av. 1*2 


* Czekunowski (Tniesiia Stb. Ceog. Soc., 1877) has described fifty 
species from the basin of the Amur ; he considers that theseconstitute 
only two-Uiirds of the sj^cies inhabiting that basin. 

* See L. Schrenck, Reisen und Forschungen im Amurlande (1858- 

(1876^^ ^ des sciences de SUPHershourgy vol. xxii. 
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Of the total in 1897, 81-4 were Russians, 8*3 % Turko-Tatars, 
5 % Mongols and o*6 % “ indigenous " races, i.e, Chukchis, Koryaks, 
PoMMimnM. Kamchadales and others. Only 8 % of the 

total arc classed as urban. The great bulk of the pojjula* 
tion are Russians, whose number increased with great rapidity 
during the 19th century ; although not exceeding 150,000 in 171^ 
and 300,000 a century later, they numbered nearly 6,500,000 in 
1904. Between 1870 and 1890 over half a million free immigrants 
entered Siberia from Russia, and of these 80 % settled in the govern- 
ment of Tobolsk ; and between 1890 and 1905 it is estimated that 
something like a million and a half free immigrants entered the 
country. These people came for the most part from tlie northern 
parts of the black earth zone of middle Russia, and to a smaller 
extent frcjm the Lithuanian governments and the Ural governments 
of Perm and Vyatka, The Russians, issuing from the middle Urals, 
have travelled as a broad stream through south Siberia, sending 
branches to the Altai, to the Hi river in Turkestan and to Minusinsk, 
as well as down the cliief rivers which flow to the Arctic Ocean, the 
banks of which are studded witli villages 15 to 20 m. apart. As 
1-ake Baikal is approached the stream of Russian immigration 
becomes narrower, being confined mostly to tlie valley of the Angara, 
with a string of villages up the Irkui ; but it widc'ns out again in 
Transbaikalia, and sends branches up the Selenga and its tributaries. 
It follows the course of the Amur, again in a succession of villages 
some 20 m. apart, and can be traced up the Usuri to Lake Khangka 
and Vladivostok, with a string of villages on the jflains betv/een 
the Zeya and the Silinji. Small Russian settlements are planted on 
a few bays of the North Pacific and the Sea of Okhotsk, as well as 
on Sakhalin. 

Colonization . — Siberia has been colonized in two dillerent ways. 
On the one hand, the government sent parties (i) of Cossacks to 
settle on the frontiers, (2) of peasants who were bound to settle at 
appointt^d places and maintain communication along the routes, 
(3) of stryeltsy {i.e. Moscow jmp(;rial guards) to garrison forts, (4) of 
yamshiks— 0, special organization of Old Rus.sia entrusbid with the 
maintenance of horses for i)Ostal communication, and finally (5) of 
convicts. A good deal of the Amur region was peopled in this way. 
St*rfs in the imj)crial mines were hberated and organized in Cossack 
regiments (the Transbaikal Cossacks) ; some of tlu'sc were settled 
on the Amur, forming the Amur and Usuri Cossacks. Other parts 
of the river were colonized by peasants who emigrattjd with govern- 
ment aid, and were bound to .settle in villages, along the Amur, at 
spots dcjsignated by officials. As a rule, this kind of cbloiiization has 
not produced the results that were expected. On the oth<;r hand, 
free colonization has been more successful and has been undertaken 
on a much larger scale. Soon after the first (1580) of 

the Cossacks of Yermak in Siberia thousands of hunters, attracted 
by the furs, immigrated from north Russia, explored thc^ country, 
traced the first footpaths and erected the first houses in the wilder- 
ness. Later on serfdom, rchgious persecutions and conscription were 
the chief causes w'hich led the ijcasants to makes their escape to 
Siberia and build their villages in tlic mo.se inaccessible forests, on 
th(i i)rairies and even on Chinese territory. But the severe measures 
adopted by the government against such " runaways '* were power- 
less to prevent tlieir immigration into Siberia. While governmental 
colonization studded Sibcu-ia with forts, fnsj colonization filled up 
the intermediate spaces. Since the emanciT)ation of the serfs in 
1861, it has been steadily increasing, the Russian peasants of a 
village often emigrating cn bloc} 

Siberia was for many years a penal colony. Exile to Siberia began 
in the first years of its discovery, and as early as 1658 we reacl of the 
- . N(3iiconforinist priest Avvakum following in chains the ex- 

Bxiiea» ploring party of I ^’lshkov on the Am ur, Raskuiniks or N on- 
conformists in the second half of the I7lh century, rebel siryeltsy under 
Peter the Great, courtiers of rank <luring the reigns of tlie empresses, 
Polish confederates under Catherine II., the “Decembrists'' under 
Nicholas ]., nearly 50,000 Polc.s after the in.suriection of 1863, and 
later on whole generations of jiocialisis were; sent to Siberia ; while 
the number of common-law convicts and i;xiles transported thither 
increased steadily from the end of the 10th century. No exact 
statistics of Siberian exile were kejjt before 1823, But it is known 
that in the first years of the 19th century nearly 2000 persons were 
transported every year to Siberia. I'his figure reached an average 
of 18,250 in 1873-1877. and from about 1800 until the discontinuance 
of the system in 1900 an average of 20,000 persons were annually 
exiled to Siberia. After liberation the hard -labour convicts arc? 
settled in villages ; but nearly all are in a wn?tched condition, and 
more than one- third have disappeared without being accounted 
for. Nearly 20,000 men (40,000 according to other e.stimate.s) are 
living in Siberia the life of brodyagi (runaways or outlaw.s), trying to 
make their way through the forests to their native provinces in 
Russia. 

Asiatic aces.— 'the Ural-Altaian.s consist principally of Turko- 
Tatars, Mongols, Tunguses, Finnish tribes and Samoyedcs. The 
Samoyedes, who arc confined to the province of Tolxdsk, Tomsk 

> See Yadrintsev, Siberia as a Colony (in Russian, 2nd ed., St 
Petersburg, 1892). 

* I’lic autobiography of the protopopc Awakum is one of tho 
most popular books with Russian Nonconformists. 


and Yeni.sei.sk, do not exceed 12,000 in all. The Finns consist 
principally of Mordvinians (18,500), Ostiaks (20,000) aiul Voguls 
(5000). Survivals of Turkish blood, once much more numerous, 
are scattered all ovoi scnith Siberia as far as Lake Baikal. Their 
territories are being rapidly occupied by Russians, and their settle* 
ments arc cut in two i»y the Russian stream — the Baraba Tatars 
and the Yakuts being to tho north of it, and the otliors having been 
driven back to the hilly tracts of the Altai and Sayan Mountains. 
In all tlioy number nearly a quarter of a million. The Turkish stock 
of the Yakuts in the basin of the Lena numl'ers 227,400. Most of 
these Turkish tribes live by pastoral pursuits and some by agriculture, 
and are a most laborious 'luid honest jHipiilation. 

'i'he Mongols (less than 300,000) e.\tend into West Siberia from 
the high plateau -nearly 20,000 Kalnun ks living in the eastern 
Altai. In lCa.st Siberia the Burials occupy the Selenga and the Uda, 
parts of Nerchinsk, anil the steppes between Irkutsk and the ujiper 
Lena, as also the Baikal Mountains and the island of Orkhon ; 
they support theinselvi*s chiefly by live-stock breeding, but some, 
especially in Irkutsk, arc agricidturists. On the left of the Amur 
there arc some 00,000 Chinese and Manehurians about the mouth 
of the Zeya, and 20 ,o(M) Koreans on the Pacific coast. The Tunguses 
(nearly 70,000) occiij>y as their hunting-grounds an immense region 
on the high plateau and its slojies to the Amur, but their limits are 
yearly becoming more and more circumscribed both by Russian 
gold-diggers and by Yakut .settlors. In the Maritime IVovince, 
before the Boxer uprising of 1900, 26 % of the jiopulation in tho 
N. Usuri district and 36 % in the S. Usuri distiict were Koreans and 
Chine.se, and in thi? Amur province there were nearly 15,000 Manchus 
and Koreans. Jews number 32, (>50 aiul some 5000 gipsies wander 
about Siberia. 

At first the indigenous populations were pilile.s.sly dejuived of 
their hunting and grazing grounds and rompelled to resort to 
agriculture a modification exceedingly hard for them, not only on 
account of their povt?rly but also l)ecause llu‘y wen* compelled to 
.settle in the less favf>ural)le regions. Kuropean civilization made 
tht?m familiar with all its worst sides and with none of its best. 
Taxed with a tribute in furs from the earliest years of the Ru.ssinn 
conipiesl, th(‘y often rt-'volled in the 17th ct?ntuiy, but were cruelly 
reduced to obedience. In 1824 the settled in(ligene.s liad to pay the 
very heavy rale of ii roubles (about p(*r head, and tlie arrears, 
which soon bt?came c?<.|ual to the .sums levied, were rigorously exacted. 
On the other hand tlic siwere measures taken by thi? government 
prevented the growdh of anything like legalized slavery on .Siberian 
soil ; but the people, ruin(?(l a.s tlu y w'ere both by the intrusion of 
agricultural coloni.sts and by the. i xactions of government officials, 
fell into wli.it w^as practically a kind of shiveiy to the merchants. 
Even tlie best-in tentioned government mea.sures, such as the 
importation of corn, the prohibition of the sale of .sjiirits, and 
so on, bccanu? new somces of oppression. I'hc action of mission- 
ari(!S, who cared only atiout nominal Christianizing, had no better 
elfcet. 

Social rcaturcs. — In West Siberia there exist compact ma.s.ses of 
Russians who have lost little of tlieir primitive ethnographical 
features : but the case is otherwise 011 the outskirts. M. A. Castr^n 
charactirrized Obdursk (mouth of the Oli) as a true Samoyedic town, 
although peopl(?(l with “ Russians." The Cossack.s of West Siberia 
have the leatures and customs and many of the manners of life of 
the Kalmucks and Kirghiz. Yakutsk is thoroughly Yakutic ; 
marriages of Russians with Yakut wives are common, and in the 
midille of the 19th century the Yakut language was iiredominant 
among the Rus.sian merchants and officials. At Irkutsk and in 
the valley of the Irkut Uie admixture of Tungus ami Buriat blood 
is obvious, ami still mon. in the Nercliinsk district and among the 
Transbaikal Cossacks .settled on the Argufi. Th<?y sj^cak the Buriat 
language as oiteii as Itussian, and in a Buriat dn?ss can hardly be 
distiiigui'shed from the Buriats. In diffen.iit parts of Siberia, on 
the borders of the hilly tracts, intermarriage of Ru.ssiaiis with 
Tatars was quite? common. (If course it is now rapidly growing 
k?.ss, and tJie .seltkrs wlio eiiten?il Sibttria in IJie 19th ceiiinry marrie-d 
Rus.siaTi wive.s and reniaiiif?d thorouglily Rus.sian. There are 
accordingly parts of Siberia, especially among the Raskolnik.s or 
Nonconformists, wjiere Uie north Russian, the (ireat Russian and 
the Ukrainian (or soutlii?rn) tyjies Jiave maintained lJiem.selve.s in 
their full purity, and only some differences in domestic architecture, 
in the disposition of their villages and in the language and character 
of the? poji Illation remind the traveller that lie is m Siberia. The? 
special features of the language and partly also of the national 
character are due to the earliest settlers, who came mostly from 
northern Rus.sia. 

The natural rate of increa.se of population is very slow as a rule, 
and dexis not (?xceed 7 or 8 per 1000 annually. The great mortality, 
especially among the children, i.s one of the causes 01 tins, tlie birth- 
rate being also lower than in Ru.ssia. The climate of Siberia, how- 
ever, cannot be called unhealthy, except in certain localities where 
goitre is common, as it is on tlie Lena, in several valleys of Nerchinsk 
and in the Altai Mounhiins. l‘he rapid growtli of tiie actual popula- 
tion is cliiefiy due to immigration. 

Towns . — Only 8*i % of the population live in towns (6*4 % only 
in the governments of 'lolx^lsk and 'Jbmsk). There arc seventeen 
towns with a population of 10,000 or more, nanurly, Tomsk (63,533 





\n 1900) and Uq,ioG)— i\\e capitals ol and East Siberia 

respoclivcly ; BLigovyoshditJUsk Vladivostok (38,000), 

Tyuincfi (29,651) in West Siberia, Jitiid of Siberian navigation; 
Baniaul (29,850), capital of tJi<i Altai region ; Krasnoyarsk (33,337) 
and Tobolsk (21,401), both mere administrative centres; Biysk 
(17,206), centre of the Altai trade; Khabarovsk (15,082), adminis- 
trative centre of tlie Amur region ; Chita (11,480), the capital of 
Transbaikalia; Nikolsk (22,000); Irbit (20,064) ; Koly van (11,703), 
the centre of the trade of ‘^outliern Tomsk; Yeniseisk (11,530), 
the centre of the gakbrninmg region of the same name; Kurgan 
(10,579), a growing town in Tobolsk ; and Minusinsk (10,255), in the 
soutluTn part of the Yeniseisk province, trading witii north-west 
Mongolia. 

Edwtii/few.— Education stands at a very low Jtjvtd. The chief 
town of every province is provided with a classical gymnasium for 
boys and a gymnasium or j)r()gymnasium lor girls ; but tlie education 
tJuTe received is not of a liigli grade, and the desire of the local 
population for " real schools ” is not satislied. l^rimary education 
is in a very unsatisfactory statcj, and primary schools very scarce. 
The petitions for a university at Irkutsk, the money required for 
which has been freely offercjd to the government, luivc* been refused, 
and the imi)erative demands of tlu^ local tradesmen for technical 
instruction hav(s likcjwise mot with little resj)()use. The Tomsk 
University remains incomplete, and lias only 560 students. There 
are ntjverthcless (ughleeii scientific societies in Silieria, which issue 
])ublications of great value, 'rwelvo natural history ami ethnological 
mustmms liave bc'eii established by the exiles — the Minusinsk 
museum being the best. I'liere are also twenty public libraries. 

AgrkttUnrii . — Agriculture is the chief occuputiuu both of the 
.settled Itussians and of tiu? nativet jiojjulation. South Siberia has a 
very fertile soil and yields luiavy crops, but immense tracts of tlie 
country are utterly unfit for tillage. Altogether it is estimated that 
not more than 500,000 sq. m. are suitable? for cultivation. The 
aggregate is thus distributed — 192,000 sq. m. in Wejst Sibtjria, 20,000 
in Akmidinsk and Semipalatinsk, 100,000 in ICast Silwria, 85,000 in 
I'ransbaikalia, 40,000 in Amur, and 63,000 in Usuri. In the low- 
lands of West Siberia cultivation is carried on uj) to 61° N.' On the 
high plains 1 ringing the alpine tracdis on the north-west it can be 
carried on only in’ the south, farther north only in the valleys, 
reaching 62'* N. in that of th(‘ l-ena, and in tji<? alpine tracts in only 
a few valh'ys, as that of the Irkut. On the high jdateau all attempts 
to grow cereals liavt* failed, the wide trenches alone (Uda, Selenga, 
Jida) offerinjj encouragonuMit to the agriculturist. On the lower 
plateau, in 'I ransbaikalia, grain is successlully raised in the Ner- 
chinsk n*gion, with serious risks, how<?v<?r, Iroin <iarly frosts in the 
vall(‘ys. South-(?ast lYiiusbaikalia sutlers from want of water, an<l 
tlie Buriats have to irrigate their fields, AlthougJi agriculture is 
carried on on tlie ujqier Amur, where land has lietai cleareal from 
virgin forests, it really ])rosi)ers only below Kumara and on the 
IfTtile plains of the Zeya and Silinji. In th<? depression between the 
Bnn^ya range and the coast ranges it sutlers greatly from the heavy 
July and August rains, and Iroiii iiumdatioiis, while on the lower 
Amur the agriculturists barely maintain tln'insidves by growing 
cereals in clearances on the slopt?s ol the hills, so that the settlements 
on the lower Amur and Usuri continually rtHpiire help from govern- 
mcMit to save them from famine, 'fhe chief grain-producing regions 
of Siberia are — the 'robol and Ishim region, the Baraba, the region 
about Tomsk and the outskirts of the Altai. The Minusinsk district, 
one of the richest in Siberia (45,000 inhabitants, of whom 24,000 are 
nomadic), has more than 45,000 acres under crops. Mining, the 
second industry in point of imj>ortance, is dealt with above. 

Land Tenure , — Out of the total area of over 3,000,000,000 acres of 
laud ill Siberia, close upon 9O % belong to the slate, while the cabinet 
of the reigning emperor owns 114,700,000 acres (112,300,000 in the 
Altai and 2,400,000 in Nerchinsk) or nearly 4 "i. Private property 
is iiisignilicant in extent -purchase of laud being jiennitted only 
in tju* Amur region. (In West Siberia it w.is only temjiorarily ]n‘f- 
initted in 18O0-1 868.) Siberia thus o<l<*rs an example of the nationali- 
zation of land uivparalh'led throughout tli<' world. Any piirchast' of 
land within a zone 67 m. iVidt* on each sid<‘ of the trans-SilM?rian 
railway was absolult'ly jiroliibileil in i8<)5, and the extent of crown 
lands sold to a single person or group of persons never exceeils loSo 
acres unless an especially useful industrial enterprise is projected, 
and in that case tht? maximum is fixed at 2700 acres. The land is 
held by the Uussian \'illage communities in virtue of the right of 
occupation. Industrial surveys, having for their object the granting 
of land to the peasants to the extent of 40 acres per each male head, 
with 8 additional acres of wood ami S acres as a reservt', were started 
many years ago, and after being stopptul in 1887 were commenced 
jigain in 189.S. At the present time the land allotments per male 
head vary greatly, evt'u in the relatively populous region of soutlieni 
Siberia. In the case of the peasants the allotments vary on an average 
from 32 to 102 acres (in somt' cases from 21-6 to 240 acres) ; the 
Trausbaikal Cossacks have about iii acres per male head, and the 
indig enous populati||i 108 to 1 54 acres. 

1 Tlie iiurtM|B|HrU of agriculture are 60'’ N. on tiu|i UnUs, I 
62^ at at .Aldansk, 54^ 30' at Udskoi, l||;|Ai 

to 54^ in Kamchatka (Middeiidortf, SibiriscfmeHtiiiit', 

vol, iv.) I 
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The total cultivated area and the average area imdcr crops every 
year liave l)eeu estimated by A. Kaufmann as follows : •— 




Under Crops (Acres). 

Province or 
Government. 

Area 

cultivated, 

Acres. 

. 

Total. 

Average 
per House- 
hold. 

Average 
per 100 
Inhabit- 
ants. 

Tobolsk 

5,670,000 

3,270,000 


243 

'Jomsk . 

8,647,000 

5,259,000 

*57 

3 it> 

Yeniseisk . 

1,830,000 

977,000 

13-0 

267 

Irkutsk 

1,800,000 

910,000 

i 3 -» 

265 

Transbaikalia . 

1,415,000 

872,000 

y *4 

*59 

Yakutsk 

81,000 

43,000 

0-8 

16 

Amur (Russians) 
South Usuri 

143,000 

143,000 

19-4 

275 

(peasants only) 

151,000 

151,000 

24-0 

375 



11,625,000 

. . 

. . 


LIv9 

8 tQCk, 


These figun;s aic somewhat under-estimated, but the ofticial figures 
arc still lower, especially for Tomsk. I'illage is conducted on very 
primitive methods. After four to twelve years* cultivation the land 
is allowed to lie fallow for te.ri years or more. In the Haraba district 
it is the practice to sow four different grain crops in five to seven 
years and then to let the land rest ten to twenty-five years. The 
yield from the principal crops fluctuates greatly ; ind<*ed in a very 
good year it is alm()st three times that in a very bad one. The 
southern parts of Tobolsk, nearly all the governm(?nt of Tom.sk 
(exclusive of the Narym region), southern Yeniseisk and .southern 
Irkutsk, have in an average year a surplus of grain varying from 
35 to 40 % of the total crop, but in bad years the croj) falls short 
of tlie actual needs of the population. 'There is considerable move- 
ment of grain in Siberia itself, the jiopulations of vast iiortioiis of 
the territory, especially of the mining regions, having to rely upon 
imported corn. ^I'he forest area under su}>ervision is alVout 30,000,000 
acres (in Tobolsk, 'Tomsk, Yeniseisk and Irkutsk), out of a total 
area ol forest laud of 63,000,000 aert's. 

As an independent pursuit, live-.stock breeding is carried on by 
the Ku.s.sian.s in eastt‘rii Transbaikalia, by the Yakuts in the province 
of Yakutsk, and by the Buriats in Irkutsk and Trans- 
baikalia, but elsewhere it i.s secondary to agriculture. 

Both cattle-breeding and .sheep-grazing are more j)rofit- 
abU* than dairying ; but the Kirgliiz herds are not well tended, ln;ing 
h*lt to graz(5 on the steppes all the year, where they perisli from wild 
inimals and the cold. The live stock includes some 180,000 camels. 

J 3 ce-keeping is widely carried on, espt‘cially in T omsk and « 

the Altai. Honey is exported to Kussia. The see<ls of keeping* 
the stone-])ine are collected for oil in West Sibt?ria. ^ 

Hunting. — Hunting is a profitable occupation, the male population 
of whole villages in tlu? hilly and woody tracts setting out m October 
for a month's hunting. The sable, however, which formerly con- 
.stituied the wealth of Siberia, is now exceedingly scarce. Squirrels, 
bears, foxes, arctic foxivs, antelopes and especially deer in spring ary 
the principal objects of the cha.se. I'he forest.s on the Amur yielded 
a rich return of furs during the first years of the Kussiaii occupation, 
and the Amur sable, although much inferior to the Yakutsk and 
TransbaikaUan, was largely exported. 

Fishing . — Fishing is a valuable source of income on the lower 
courses of the groat rivers, especially thi? Ob. The fisheries on I.ake 
Baikal su])ply cheap food (the omtil) to the i^oorer classes of Irkutsk 
and 'i'ransbaikalia. 'Tlie native populations of the Amur (rolds 
and (filyaks -support Uiemselvcs chiefly by Icsliing, when the salmon 
enters tlie Amur and its tributaries in dense masses. Fish {e.g. the 
kria, salmon and sturgeon) are a staple article of diet in the north, 

Manu/actutes , — 'Though Siberia has within it.self all the raw 
produce necessary for prosperous industries, it continues to import 
from KuSvSia all the manufactured article.s it ii.ses. Owing to the 
distances over wliich they are carried and the bad organization of 
trade, all manufactured articles are exceedingly dear, esj)ecially in 
the east. The manufactories of Siberia employ less than 2^,000 
workmen, and of these some 46 are employed in We.st Siberia. 
Nearly one-third of the total value of the output represents wine- 
spirit, 23 tiuineries, 18% tallow-melting and a considerable .sum 
cigarette-making. 

It is estimated that about one-half of the Russian agricultural 
population supplement tlieir income by engaging in non-agricultural 
pursuits, but not more than 18 to 22 ”0 carry on domc.sric trades, 
the others finding occupation in the carrying trade - which is .still 
important, cv'en since the construction of the railway— in hunting 
(chieriy squirrel-hunting) and in work in the mines. Domestic and 
petty trades are therefore developed only round Tyumen, Tomsk and 
irkut.sk. The principal of these trades are the weaving of carpets 
— about Tyumeft ; the making of wire sieves ; tlie painting of 
ikons or sacred images ; the making of w ooden vessels and of the 
necessaries for the carrying trade about Tomsk (. sledges, wheels, &c.) ; 

^ Russian Encydopaedic Dutionary, vol. fix, (1900). 
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the p>rcparalion of felt boots and sheepskins ; and the manufacture 
of dairy utensils and macluiicry. Weaving is engaged in for domestic 
purposes. But all these trades are sporadic, and are coiiimcd to 
limited areas, and often only to a few separate villages. 

Commerce . — There aie no figures from which even an approximate 
idea can be gained as to the value of the internal trade of Siberia, 
but it is certainly considerable. The great fair at Irbit retains its 
importance, and there are, besides, over 500 fairs in I'obolsk aiu) 
over 100 in other parts of the region. The aggregate returns of all 
these are estimated at annually. 'I'hc trade with the 

natives continues to be mainly the sale of spirits. 

In the external trade the exports to Russia consist chieriy of grain, 
cattle, sheep, butter and other animal products, furs, gann*, feathers 
and down. The production of butter for export began only in 
1694, hut grew with great rajhdity. In iyo2 some icSoo dairies were 
at work, the greater number in West Siberia, and 40,000 tons of butler 
were exported. The total trade between Russia and China amounts 
to about /5, 500,000 annually, of which 87 % staiuls for im])orts 
into Russia and 13 % for exports to China. Tea makes uji nearly 
one-half oi the imports, the other commodities being silk.s, cottons, 
hides and wool ; while cottons and other manufactured waies 
cojistitute considerably over 50 % of the exports. I art of this 
commerce (textiles, sugai’, tobacco, steel goods) is conveyed by sea 
to the Pacific ports. 'J'he princii>al centre for the remainefer (textiles 
and petroleum), conveyed by hind, is Kiakhta on the Mongolian 
frontier. I'rior to the buihiing of the trans-Siberian railway a fairly 
active trade was carried 011 between China and the Amur region ; 
but since the opening of that railway (in 1902 1905) the Amur 
region has seriously and rapidly dechned in all that conctTzis trade, 
industry, general jirosperity and civilization. There is further an 
inipoi t trade amounting to liotween tu o and tlircv- quarters and tliiiK) 
millions sterling annually with Manchuria, to over one million sterling 
with the United States, and to a quarter to half a million .sterling 
w'ith Japan. A.s nearly as can Ixt estimated, the total imports into 
Siberia amount approxiniat<.‘ly to ^ 5 ,000,000, the amount having 
practically doublocf between 1890 and 1902 ; the total exports 
average about /'q, 000,000. In the Far Ka.st the; cliief trade centres 
are Vladivostok and Mikolayevsk on the Amur, with Khabarovsk 
and Blagovytjshchensk, both on the sanu< river, h'or some years a 
small trade 'was carrietl on by the British Capbiin Wiggins with the 
mouth of the river Yt'iiisei through the Kara St'a, and afte^r liis death 
in 1905 the Russians themselves endeavoured to carry farther the 
pioneer work which ht? had l)egun. 

CommMMtcaheMA'.— Navigation on the SilxTian riv(?rs has developed 
both as regards the number of steamers jilyiiig and the number of 
branch rivers traverst^d. In 1900, one hundreil and thirty 2)rivalt! 
and several crown steamers plied on the Ob-Irtysli river system as 
far as Semijjalatinsk on the Irtysh, Biysk on the Ob, and Acliinsk 
on the Chulym. The ()b-Yenis(‘i canal is ready for use, but it. 4 actual 
usefulness is imjiaired by tlu^ scarcity of water in the smaller streams 
forming part of the system. On the Veni.sei steamers ply from 
Minusinsk to Yeniseisk, and to (Ihilghila at its mouth ; on its 
tributary, tlie .\ngara, of which s(jme rapids havt‘ been cleared, 
tliough the Padun rajhds have still to be rounded by land ; and on 
the Selenga. On the Lena and tin? Vitim there are steamers, iuul a 
.small railway connects the Bodoibo river port with the Olifkma 
gold-wasljings. In the Amur system, the Zeya, the Bureya and the 
Argun are navigated. 

The main line of communication is the great Moscow road. It 
starts from Perm on the Kama, find, cr()s.4iiig tlu' Urals, reaclie.4 
Kkateriuburg — the centre of mining industry and 'J'yiiineft on the 
Tura, whence .steamers ply via Tobolsk to 'roinsk. hrom Tyumeft 
the road proceeds to Omsk, Tom.sk, Krasnoyarsk and Irkutsk, 
sending olf from Kolyvafl a branch south to Baj-naul in the Altai 
and to Turke.stan. From Irkutsk it jiroceeds to 'J'ran.sbaikalia, 
Lake Baikal iTeiiig crossed either by steamer or (when frozen) on 
sledges, in either case from Li.stvinichnrxj to Mi.sovaya. A route 
was laid out about 1808 round the .south shore of Lake Baikal in 
order to maintain communication with Transbaikalia during tlie 
.spring and auturrm, and in 1905 the great Siberian railway was com- 
pleted round the .same extremity of the lake. From Lake Baikal 
the road procecids to Verkhrie-udin.sk, Cliita and Stryetensk on the 
Shilka, whence steamers ply to the mouth of the Amur and up the 
Usuri and Sungacha to Lake Khangka. Wlien the rivers are 
frozen communication is maintained by sledges on the Amur ; Imt 
in spring and autumn the only continuous route down the Shilka 
and the .•\iriiir, to its mouth,’ is on horseback along a mountain 
path (very difficult across the Bureya range). On the lower Amur 
and on the Usuri the journey is also difficult even on Jiorseback. 
Wlien the water in the upper Amur is low', viwsels are sometimes 
unable to reach the Shilka. Another route of im^iortance before the 
conquest of the Amur is that which connects Yakutsk with Okhotsk 
or Ay an. Regular postal communication i.s maintained by the 
Russians between Kiakhta and Kalgan (close by Peking) across the 
desert of Gobi. 

The first railway to reach Siberia wa.s built in 1878, when a line 
was construct(?d between Perm, at which point travellers for Silieria 
used to strike off from the Kama eastwards, and Kkaterin- 
^iirg Qji eastern slojie of the Urals. In 1884 this line 
was continued as far as Tyumen, the head of navigation on the 
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Siberian rivers, It was sui^poscd at that time that this line would 
form |wt of the projected trans-Siberian railway ; but it was liiially 
decided, in 1885, to give a more southerly direction to the railway 
anil to continue the Moscow -Samara line to Ufa, Zlatoust in the 
Urals, and Chelyabinsk on the west Siberian jiniiiies, at the head 
of one of the tril)utarie.s of the Ob. Thence the line W’tts continued 
across the prairies to Kurgan and Omsk, and from tlieiv it lollowed 
the great Siberian highway to Krasnoyarsk and Irkutsk, au<l on 
round Liike Baikal to Cliila and Stryetensk on the Shilka. From 
that place it was intended to push it liowii the Anuir to Khabarovsk, 
and linally to juoceed up the Usuri to Vhulixostok. J he building 
of the railway was begun at several ))onits at once in 1892 : it had, 
indeed, Uxm started a year before lhat in the Usuri siction. For 
reasons indicaUd ilsewheie (see Ri'ssia : hUulways) it was found 
inadvisable to continue the mihoad along the Shilka and tlu' Amur 
to Khabarovsk , and arrangi-'inenls were made in 1 890 with the Chinese 
govornmeut for the construction of a turns Mancliuiian railway. 
This line connects Kaiilalovo. 2i» in. below C hita, with Vladivostok, 
and stands oil a branch from Khai bin, on the Sungari, to Dalny ami 
I’ort Artliur. Tlio-se jiarts of it which run thiough Kus.sian tiTrilory 
(in Transbaikalia 230 jn. ; in thi* neighbourhood of Vladivostok 
07 lu.) were opened in 1902, and also tJie tians Muncliunan line 
(1000 m.), although not quite conqdeled. A line was constructed 
from Vlatlivo.stok to the Amur before it became known that the 
idea of following the latter ]>art of tlie loute originally laid down 
would have to be abandoned. 'J'lii.s line, whicli Jias been in working 
order since 189S, is 479 in. Jong, and jnoceeds first U» Gialskaya, 
across tlu' fertile mid populous south Usuii region, then down the 
Usuri to Khabarov.sk at the conlliience of that river with the Amur. 

Returning westwards, (‘JieJyabinsk has been connected with 
F-kateriiiburg (153 m.) ; ami a branch line has been budt from the 
main Siberian litie to Tomsk (34 ni.). Altogether the entire railway 
system, inciiidiiig the cost of the Usuri line, the unlinisheii Amur 
line, tiie circuin- Baikal line and iJie easliTii Chinese railway, is put 
down at a total ot /87,533,7()o, and the total di.stanci\ all branches 
included, Is 5.^3 in., of which 1070 in. are in CJiine.se territory. 

//lA'fory.— 1 he .sliores ot all the lakes which filled the depressions 
during the Lacu.strnie period alKnind in remains dating Irom the 
Neolithic Stone period ; and numberless liuyf{ans (lumuh), furnaces 
anil so on Iniar witness to a much denser iiojinlatiun tJian the jireseiit. 
During the great migrations in Asia from east to west many popula- 
tions were probably driven to tJie northern borders of tlie gri'Ut 
}*lateau and thence comjielled to desceml into Sil>en{i; suceeeiUng 
waves ol immigration forced them still farther lowanls IJie barren 
grounds of the north, wliere they imltevl away. According to 
J<adlov, the e.irliest inlialiilaiits oil .Siberia were the Yeniseians, 
wJio sjioke a langnagt^ dille rent from the. Ural-Altaic ; some lew 
traces ol them (N'eiii.seians, Sayan -OsLiaks, and Kotte.s) exist among 
the Sayan Mountains, J he Yeniseians were followed by the Ugro- 
Samoyedes, who also e.aine originally from the Jiigh ]»lale,au and 
were comj)elled, probably during the great migration ol lire Huns 
in the ,9'd century it.c., to across the Altai and Sayan ranges and to 
enter Silxria. lo them must be assigned the very numerous remains 
dating from the Bronze pe riod whicJi are .scattered all over simtheni 
Siberia. Iron was unknown to tlM iii ; but IJiey excelled in bronze, 
silver and gold work. Their bronze ornaiiieiits and impleimsits, 
often ]>olisJi<!(l, evinut considerable artistic taste ; and IJieir irrigated 
fields ccjvered wide areas in tJie fertile tracts. On the wJioJe, their 
civilization .stood muc Ji higher tJian tiial of tJieir mon? recent .suo 
ce.ssors. JCight centuries later the 'I'lirkiKli stocks oi " Tukiu *' (the 
Chine.se .spelling for "Turks"), Khagases and Uigurs- also com- 
pelled to migrate r)ort)i-we.stwards frcmi their former .seats subdued 
the Ugro-.Samoyede.s. Jfut.se new invadcTs likewise left numiTous 
trace.s of their .sojourn, and two diflenuit piTiods may be easily 
ilistingui.shed in their remains. 'I'lif^y were acquainted witfi iron, 
and learned from their .subjects tJnr art of bronzocasting, which 
tJiey u.seil for diKorativr iiiirjKjses only, and to wJuch they gave a 
still higher artistic stamp. 'I heir pottery is much more jierfect and 
more artistic tJian tjiat of the Bronze period, an<J tjiirir ornaments 
are accounted among tlie finest ol Uk* collec lions .it the St J’etersbiirg 
museum of the Herinitage. 'Miis 'l urkisli empire of tin* Khagases 
must have lasted unfil the 13U1 century, wlien the Mongols, under 
jenghiz Khan, subdued them and destroyed their civilization. A 
decided decline is sJiowri by tlie graves wduch liave bcteii discoven.'d, 
until the country reached the low level at which it was found by the 
Russians on their arrival towards the i.lose of tJie lOlh century. In 
the iH'gimiing of the lOth century 'I'atar fugitives from 'l urkestau 
subdued the iciosely associat(^d tril><rH iuhabiting the lowlands to the 
east of the Urals. Agriculturists, tanners, merchants and mollahs 
(priests) were called from 'I'lirkestan, and small priiu ijialiiies .sprang 
up on the Irtysh and the Ob. These were united by Khan luliger, 
and conflicts with the Ru.ssians who were then colonizing the Urals 
lirought him into collision with Moscow ; his envoys came to Moscow 
in 1 555 and consentird to a yt.arly tribute of a thousand sables. A% 
early as tJu? nth century the Novgorodiaiis luid occa.sjonaily jiene- 
trated into Siberia ; but the fall of the* republic and the loss of its 
north-eastern clependencicsi checkerl the advance ol the Russians 
across the Urals. On the defeat oi the adventurer Stenka Itazin 
(1667-1O71) many who were unwilling to submit to tlu? iron ruie of 
Moscow made their way to tlie settltiments ol Stroganov in Perm, 
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and tradition has it that, in order to get rid ot his guests, Stroganov 
suggested to their cliicf, Yermak, that he should cross the Urals 
into Sitieria, proiiiisiiig to help liini with supplies of food and arms. 
Yermak entered Siberia in 15^0 with a band of 1636 men, following 
the Tagil and Tura rivers. Next year they were on the Tobol, and 
500 men success! uliy laid siege to isker, the residence of Khan 
Kuchum, in the miighbourhood of what is now 'i'obolbk. Kuchum 
fled to the steppes, abandoning his domaiiLS to Yermak, who, accord- 
ing to traditioji, purchased by the present of Siberia to Ivan IV. 
his own restoration to favour. Yermak was drowned in the Irtysh 
in I5«4 and the Cossacks abandoned Siberia. But new bands of 
hunters and adventurers poured every year into the country, and 
were suj)port<id by Moscow. To avoid conflicts with t)ie denser 
po])ulations of the south, they jireferred to advance eastwards along 
higlu^r latitudes ; iiK^an while Moscow erected forts and settled 
labourers anmnd them to supply the garrisons with food. Within 
eighty years tlie Kussiaiis liad njached the Amur and the Pacific. 
This rapid conquest is accounted for by the circumstance that neither 
1 atirs nor Turks were able to offer any serious resistance. In lOoy- 
1610 the 'J‘unguse.s fouglit strenuously for their indtpe.ndencc, but 
were .sulxlued about 1623. In 1O28 the Russians reached tlio Lena, 
founded the fort of Yakutsk in 1O37, and two years later reached 
the Sea of Okhotsk at the mouth of the Ulya river. The Buriats 
offered some opiiosition, but between 1631 and 1641 the Cossacks 
erecbul several jialisaded forts in thtur territoiy, and in 1648 the 
lurt on the upjier Uda lx;yond Lfike Baikal. In 1643 Poyarkov's 
boats desceiuled tlie Amur, returning to Yakutsk by the Sea of 
OkJiotsk and tluj Aldan, and in 1649-1650 Khabarov occupied the 
banks of tlu^ Amur. The resistance of the Chinese, however, obliged 
the Cossacks to (^uit tlieir forts, and by the treaty of Nerchinsk 
(i 08 y) Russia abandoned her advance into the basin of the river, 
in 1H52 a Russian military expc‘ditiou under Muraviev explored the 
Amur, and by 1857 a chain of Russian Cossacks and peasants were 
settled along the wJiolti course of the river. 'J’he accomplished fact 
was recognized by China in 1857 and i860 by a treaty. In the same 
year in which Khalxirov explored the Amur (1648) the Cossack 
Dejuey, starting from the Kolyma, sailed round the north-eastern 
extremity of Asia through the strait wliich was redi^overod and 
described eighty years lattjr by Bering (1728). ('ook in 1778, and 
after him La l*erouse, .settkid dt^finitively the broad features of the 
northern I'aciiic coast. Although the Arctic Ocean had been reachtul 
as early as the first half of the i7tU century, the exploration of its 
coasts by a .series of fjxpeditions under Ovtsyii, Minin, Pronchishey, 
Lasinius and Lfiiitev— whosts labours constitute a brilliant jiage in 
the annals of geographical discovery — was begun only in the 18th 
century (i 735 -r 7 ,V))- 

The scientific exploration of Siberia, begun in tlie period 1733 to 
1742 by MesserscJiniidt, Gmeliii, and De Lisle de la Croydre, was 
followed up by Miiller, Fischer and Georgi, l^allas, with several 
Russian stutlents, laid the first foundation of a thoniugh exploration 
of the toi)(>graphy, fauna, flora and inhabitants of tlio country. 
'1‘lie journeys of Hansteen and Lrman (1828-1830) were a most 
im])ortant st<?p in tlu^ exploration of tlie territory. Humboldt, 
JChrenb(!rg and (iustav Itose also paid in the course of these years 
short visits to Sil)t*ria, and gave a new impulse to the accumulation 
of scientific knowledge ; while Ritter elaborat<*d in lus Aaien (1832- 
1830) the foundalioiis of a sound knowledge of the structure of 
Siberia. Middendorlf's journey (1844-1845) to north-eas.tern Sibt^ria 
—contemporaneous with Gastrin’s journeys for the special study 
of the Ural- Altaian languages— directed attention to the far north 
and awakened inbTest in tlio Amur, the basin of which soon became 
tlie scene of the exi>edition» of Akhte and Schwarz (1852), and later 
on (1854-1857) of the Siborijin expedition to which we owe so marked 
an advance in our knowlt*dge of liast SilK'ria. The Siberian branch 
of th(? Ru.ssian Geographical Society was founded at the same time 
at Irkutsk, and afterwards became a permanent centre for the ex- 
ploration of Siberia ; while the o]»enii\g of the Amur and Saklialin 
attracted Maack, Schmidt, Glehii, Radde and Sclirenck, whose 
works on the flora, lauua and inhabitants of Siberia have become 
widely known. 

BiuuociKApiiY. — A. T. von Middendorff, Sibiristhfi t^eise (St 
Petersburg, 1848-1875) ; L. Schrenck, Jioisen und hun^en im 
Amurgch'vt (St Petersburg, 1858-1801) ; Trudy of the Silwriaii 
expedition— mathematical part (also gt*ographical) by Schwarz, and 
physical jiart by Sclunidt, Glehn and lirylkin (1874, seq.) ; G. 
Kennan, Te>U Life in Siberia (1870) : Paplov, Siberian Rivers 
(1878) ; A. li. Nordeiiskjdld, Voyage of the \'ega (1881) and Vega 
Exped. VeUnskn laktiagelscr (5 vols., Stockholm, 1872-1887) ; 
p. P. Semenov, (r^ogr. and Slot, Dictionary of the Russian Empire 
(in Rus.sian, 5 vols., St Petersburg, 1863-1884) — a most valuable 
source of information, witli full bibliographical detivils under each 
article ; Picturesque Russia (in Russian), ed. by P. Semenov, vol. xi. 
(West Sibtjria) and xii. (East Siberia) ; Scheglov, Chronologv of Sib, 
Hist, from to iSSj ; Yadrintsev, Siberia (St Petersburg, and 
ed., 1892, in Russian) ; Vagin, “ Historical Documents on Silwria," 
in the collection 5 ^>j^s^ol. i. : Yadrintsev, Siberia as a Colony 
(new ed., 1892) ; Fv ^Dostoievsky’s novel, Buried Alive (1881) ; 
Baron A. rines russischt^n Dekabristen (Leipzig, 

for the Study of the Economic 
Siberia (22 vols., St Petersburg, 1889-1898), 


condensed in Peasant Land-Tenure and Husbandry in Tobolsk and 
Tomsk (St Petersburg, 1894), both in Russian. Similar Materials 
ior the Altai region, published at St Petersburg by the Cabinet of the 
emperor, and tor Irkutsk and Yeniseisk (12 fasc., Irkutsk, 1889- 
1893) ; Materials for Transbaikalia (16 vols., St Petersburg, 1898), 
summed up in Transbaikalia, by N. Razumov (St I^etersburg, 1899). 
Other works deseiviiig special mention are : Ennolov, Siberia as a 
Colony (3rd ed., 1894) ; Jarilow, Ein Beitrag zur Landwirtschaft in 
Sibirien (Leipzig, 1896). Among books of more recent publication 
must Ixi mentioned G. Kraluner, Russland in Asien (3 vols., Leipzig, 
1898-1900) and Sibirien und die grosse sibirische Eisenbahn (2nd ed., 
1900) ; Wirt Gerrare, Greater Russia (London, 1903) •' J* F* Fraser, 
The Real Siberia (London, 1902) ; P. Kropotkin, Orographie de la 
Siberie (Brussels, 1904) ; P. Leroy-Beaulieu, La Renovation de I* A sie 
centrale (Paris, 1900) ; J. Stadling, Through Siberia (London, 19^^) I 
S. Turner, Siberia (Loudon, 1906) ; G. F. Wright, Asiatic Russia 
(2 vols., London, 1903) ; L. Deutsch, Sixteen Years in Siberia 
(Eng. trans., London, 1905) ; V. Dolgorukov, Guide through Siberia 
(3rd ed., Tomsk, 1898, in Russian, with summaries in French); 
A. N. de Koulomzine, Le Trans-sMrien (Paris, 1904) ; Bishop of 
Norwich, My Life in Mongolia and Siberia (London, 1903) ; b. 
Patkanov, EsscU d'une statiitique et d'une g&ographie des peuples 
paUoasiatiques de la Sib&rie (St Petersburg, 1903) ; M. P. de Semenov, 
La Russie extra-europeenne et polaire (Pans, 1900) ; J. W. Bookwalter, 
Siberia and Central Asia (Springfitild, Oliio, 1899) ; Siberia and the 
Great Siberian Railway ^ by Ministry ol Finance (Eng. trails,, ed. by 
J. M. Crawford, St Petersburg, 1893, vol. v. for flora). Climatological 
Atlas of the Russian Empire^ by the Physical Observatory (St 
Petersburg, 1900), gives data and observations covering the period 
1849-1899. A fuU labliography will be found in the Russian Ency- 
clopaedic Dictionary ^ as also in Mezhov, Siberian Bibliography (3 vols., 
St l^etersburg, 1891-1892), and in A. Py pin's History of Russian 
Ethnography, vol. iv. (P. A. K. ; J. T. Be.) 

SIBI, a town and district of Baluchistan. The town is now 
an important junction on the Sind-Peshin railway, where 
the Harnai line and the Quetta loop line meet, near the entrance 
of the Bolan pass, 88 m. S.E. of Quetta. Pop. (1901) 4551. 
The district, which was constituted in 1903, has an area of 
4152 sq. m. ; pop. (1901) 74,555. The greater part became British 
territory by the treaty of Gandamak in 1879 ; the rest is ad- 
ministered under a perpetual lease from the khan of Kalat. 
Political control is also exercised over the Marri-liugti country, 
with an additional area of 7129 sq. m. : pop. (1901) 38,919. 
Besides the town of Sibi, the district contains the sanatorium 
of Ziarat, the summer residence of the government. 

See Sibi District Gazetteer (Bombay, 1907). 

SIBONGA, a town of the province of Cebu, island of Cebi'i, 
Philippine Islands, on the E. coast, 30 m. S.W, of Cebu, the 
capital. Pop. (1903) 25,848. Sibonga is an agricultural town 
with a port for coasting vessels, and is served by a railway. 
The principal products are Indian corn and tobacco. The climate 
is hot, but healthy. The language is Cebu-Visayan. 

SIBPUR» a town of British India, in the Hugli district of 
Bengal, on the right bank of the river Hugli, opposite Calcutta. 
It is a suburb of Howrah. It contains jutc-mills, a flour-mill, 
rope-works, brick-works and other industrial establishments ; 
the royal botanical garden ; and the engineering college with 
electrical and mining departments and a boarding-house. 
The college, of gothic architecture, was originally built for a 
missionai*)^ institution, as the Bishop’s College, in 1824. It has 
recently been decided to remove it to Ranchi, in Chota Nagpur. 

SIBSAGAR, a town and district of British India, in eastern 
Bengal and Assam. The town is situated on the Dikhu river, 
about 9 m. from the left bank of the Brahmaputra, being pictur- 
esquely built round a magnificent tank, covering an area of 
1 14 acres. Pop. (1901) 5712, In 1907 the transfer of the 
district headquarters to Jorhak (pop. 2899), on the Disai river, 
was sanctioned. 

The District op Sibsagar has an area of 4996 sq. m. It 
consists of a level plain, much overgrown with grass and jungle, 
and intersected by numerous tributaries of the Brahmaputra. 
It is divided by the little river Disai into two tracts, which differ 
in soil and general appearance. The surface of the eastern 
portion is very flat, the general level being broken only by the 
long lines of embankments raised by the Ahom kings to serv^e 
both as roadways and as a protection against floods. The soil 
consists of a hea^y loam of a whitish colour, which is well adapted 
for rice cultivation. West of the Disai, though the surface 
soil is of the same character, the general aspect is diversified 
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by the protrusion of the subsoil, which consists of a stiff clay 
abounding in iron nodules, and is furrowed by frequent ravines 
and water -courses, which divide the cultivable fields into 
innumerable small sunken patches or holas. The chief river is 
the Brahmaputra, which is navigable throughout the year by 
steamers. The tributaries of the Brahmaputra comprise the 
Dhaneswari, the Dihing, the Disang and the Dikhu, all flowing 
in a northerly direction from the Naga Hills. Included within 
the district is the island of Maguli, formed by the silt brought 
down by the Subansiri river from the Himalayas and deposited 
in the wide channel of the Bralimaputra. Coal, iron, petroleum 
and salt are found. The climate, like that of the rest of the 
Assam valley, is comparatively mild and temperate, and the 
annual rainfall averages about 94 in. 

In 1901 the population was 597,969, showing an increase of 
24 % in the decade. Sibsagar is the chief centre of tea cultivation 
in the Brahmaputra valley, which was introduced by the Assam 
Company in 1852. It contains a large number of well-manned 
tea-gardens, which bring both men and money into tlie province. 
There are also several timber mills. The Assam-Bengal railway 
serves the southern part of the district, and a light railway 
connects this line with Kalikamukh on the Bralimaputra, itself 
an important highway of communication. 

On the decline of the Ahom dynasty Sibsagar, with the rest 
of the Assam valley, fell into the hands of the Burmese. As 
a result of the first Burmese war (1824-1826) the valley was 
annexed to British India, and the country now forming Sibsagar 
distri('t, together with the southern portion of Lakhimpur, 
was placed under the rule of Raja Purandhar Singh, on his 
agreeing t(} pay a tribute of £5000. Owing to the raja s misrule, 
Sibsagar was reduced to a .state of great poverty, and, as he was 
unable to pay the tribute, the territories were resumed by the 
government of India, and in 1838 were placed under the direct 
management of a Briti.sh officer. 

Sec Sihi,agar District Gazetteer (Allahabad, 1906). 

SIBTHORP, JOHN (1758-1796), Engli.sh botani.st, was bom 
at Oxford on the 28th of October 1758, and was the youngest 
son of Dr Humphrey Sihlhorp (1713-1797), who from 1747 
to T784 was Sherardian profe.ssor of botany at Oxford. He 
graduated at Oxford in 1777, and then studied medicine at 
Edinburgh and Montpellier. In 1784 he succeeded his father in 
the Sherardian chair. Leaving his professorial duties to a 
deputy he loft England for (Jottingen and Vienna, in preparation 
for a botanical tour in Gree(’e (1786). Returning to England 
at the end oi the following 3^ear he look part in the foundation 
of the Linnaean Society in 1788, and set to work on a flora of 
Oxfordshire, which was published in 1794 as Flora Oxonimsis, 
He made a s(‘cond journey to Greece, but developed coasumption 
on the way home and died at Bath on the 8th of February 1796. 
By his will he be(iueathed his books on natural history and 
agriculture to Oxford university, where also he founded the 
Sibthorpian professorship of rural economy, attaching it to 
the chair of botany. He directed that the endowment should 
first be applied to the publication of his Flora Graeca and Florae 
Graecae Prodromus^ for which, however, he had done little 
beyond collecting some three thousand species and providing 
the plates. The task of preparing the works wa.s undertaken 
by Sir J. E. Smith, who issued the two volumes of the Prodromus 
in 1806 and 1813, and six volumes of the Flora Graeca between 
1806 and 1828. The seventh appeared in 1830, after Smith's 
death, and the remaining three were produced by John Bindley 
between 1833 and 1840. 

Another member of the family, Ralph Waldo Sibthorp 
(1792-1879), a grandson of Dr Humphrey Sibthorp, was a 
well-known English divine. He was educated at Oxford and 
took Anglican orders in 1815. He became known as a prominent 

cvangelicar' in London, but in 1841 was received into the 
Roman Church. Two years later he returned to the Anglican 
Church, though he was not readmitted to the ministry till 1857. 
Finally he re-entered the Roman communion in 1865, but on 
his death in 1879 he was, by his own request, buried according 
to the ser\ ice of the English Church. His elder brother. Colonel 
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Charles de L^t Waldo Sibthorp (1783-1855), represented 
Lincoln in parliament from 1826 until his death, except for a 
short period in 1833-1834, and wa.s notorious for the ^ igour with 
which he expressed his opinions and for his opposi don to the 
Catholic Emancipation Bill and the Reform Bill. The eldest 
son of Colonel Sibtliorp, Gekvaisk Tottenham W aldo Sib- 
thorp (1815-1861), was also M.P. for Lincoln. 

SIBYLLINE ORACLES, a collection of Apocalyptic writings, 
composed in imitation of the heathen Sibylliiie books (.see 
Sibyls) by tlie Jews and, later, by the Christians in their efforts 
to win tlie heathen world to ilicir faith. 'J'he fact that lliey 
copied the form in which the heathen rei elations were <*on\ eyed 
(Greek hexameter verses) and the HonuTic'lungiiage i.s evidence 
of a degree of external Hellenization, which is iui important fact 
in the histoiy of post-exilic Judaism. Such was the activity 
of these Jewish and Christian missionarits that thc'ir imitations 
have swamped the originals. Even Virgil in his fourth Eclogue 
seems to have used Jewish rather than purely heathen oracles. 

The extant fragments and conglomerations of the Sibylline 
oracles, heathen, Jewish and Christian, were collected, examined, 
trfi^lated and explained by C. Alexandre in a monutnenlal 
edition full of exemplary learning and acumen. On the basis 
of his results, as they have been scrutinized by scholars like 
Schiirer and Geffcken, it is possible to disentangle some of the 
different strata with a certain degree of confidence. 

1. Book III. contains Jewish oracles relative to the Golden 
Age established by Roman .supremacy in the East about the 
middle of the 2nd century b.c. (especially 175-181 : cl. i Macc. 
viii. i-i6). The evacuation of Egypt by /niiochn.s Epiphanes 
at tlie bidding of the Roman arnba.ssadors suits the warning 
addres.sed to “ Greece " (732-740) against overwtteniiig ambition 
and any attempt upon the Holy City, which is sornev/hat 
strangely enforced by tlie famous Greek oraelc, “ Let (amarina 
be, Tis bc^si unstirred.” Older tlian these are the Babylonian 
oracle (97-154) and tlie Tensian (381-387). A later Jewish 

' oracle (46-62) refers to the wars of the second IViumviraie of 
Rome, and the whole compilation seems to come from a Clirisliaii 
redactor. 

2. Book IV, i.s a definite attack upon the heathen Sibyl — 
the Jews and Chrislians did not attempt to pii.ss off tlieir 
“ forgerie.s ” as genuine — as the mouthpit‘ce of Apollo by a Jew 
who .speaks for the (ireal (Jod and yet uses a Greek review (49- 
114) of ancient history from the As.syriaii empire. 1 ’here are 
references to the legendary escape of Nero t(» Parthia (119-124) 
and the destruction of Jerusalem in a.d. 70 (130-136). 

3. Book V. contains a more developed form of the myth of 
Nero redivivus in which a panegyric on him (137-141) has been 
brought up to date by some Jew or Christian, and eu)ogie.s of 
Hadrian and his succtsssors (48-51) .side by side with the legend 
of the mi.serable death of Titus in quittance of hi.s de.structioa 
of Jerusalem (41 1 -41 3) which probably represents the hope of 
the zealots who survived it. 

4. The remaining books appear to be Christian (some heretical) 
and to belong to th(i 2nd and 3rd ccnturie.s. 

Eoitions. C. Alexandre (Parifi, 1841, 2 voJh. ; 1869, 1 vol.): 
Kzach (Prague, 1891; text and appendix of soui’cck) ; Gelickeri 
(Leipzig, 1902 ; text with full ap])uratus of variants, sources and 
parallel pa.ssages) ; sere al.'io Ids Komj'osttion und Fntskhungseeit des 
Oracula Sibyllina (Leipzig, A/i annotaterl XCng. trans. was 

undertaken in 1910 by H. C. O. Lanclie.ster. For references to 
mcxlorn literature see Schiirer, OeschiciUe des jUdisetten Volkes^ ixi. 
{4th ed.), 555 - 592 . (J. H. A. IJ.) 

SIBYLS ^ {SibyUae), the name given by the Greeks and Romans 
to certain women who projibesied under the inspiration of a 
deity. The inspiration manife.sted it.self outwardly in distorted 
features, foaming mouth and frantic ge.stiires. Horner does not 
refer to a .Sibyl, nor does Herodotus. 'Fhc; first (ircjek writer, 
so far a.s we know, who doe.s .so in Heraclitus (c, 500 b.c.). As 
to the number and native countries of the Siliyl.s much diversity 
of opinion prevailed. Plato only .speaks of one, l)ut in course 
of time the number increa.sed to ten accorrling to Lactantius 

' The word is usually derived from l^io fioWa, the Doric form of 
6 eo 0 fiouXii (--^^wili of God). 
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(quoting? from Varro) : the Babylonian or Persian, the Libyan, 
the (Cimmerian, the Delj>hian, the hJrythraean, the Samian, the 
Cumaean, the Hellespontine, the Phrygian and the Tiburtine. 
The Sibyl of whom we hear most is the Erythraean, generally 
identified with the (lumaean, wliom Aeneas consulted before his 
descent to the lower world {Aeneid, vi. lo) ; it was she who sold 
to Tanjiiin the I’roud the Sibylline books. She first offered him 
nine ; when he refused them, she burned three and offered him 
the remaining six at the same price ; when he again refused 
them, she burned three more and offered him the remaining 
three still at the same price. Tarquin then bought them (Dion. 
Halic. iv. 62). He entrusted them to the care of two patricians ; 
after 367 n.c. ten custodians were appointed, five patricians 
and five plebeians ; subsc^quently (probably in the time of Sulla) 
ilitdr number was increased to fifteen. These officials, at the 
command of the senate, consulted the Sibylline books in order 
to discover, not exact predictions of definite future events, but 
the religious observances necessary to avert extraordinary 
calamities (pestilence, earthquake) and to expiate prodigies in 
cases where the national deities were unable, or unwilling, to 
lielp. Only the interpretation of the oracle which was con- 
sidered suitable to the emergency was made known to the public, 
not the oracle itself. An important effect of these books was 
the grecizing of Roman religion by the introduction of foreign 
deities and riles (worshipped and practised in the Troad) and 
the amalgamation of national Italian (k;ities with the correspond- 
ing Greek ones (fully discussed in J. Marquardt, Suiatsver- 
waltungy iii., 1 S85, pip. 42, 350, 382). They were written in hexa- 
mct(!r verse ancl in Greek ; hence the college of curators was 
always assisted by two Cireek interpreters. The books were 
kept in the temple of Jupiter on the Capitol and shared the 
destruction of the temple by fire in 83, After the nistoration 
of the temple the senate sent ambassadors in 76 to Erythrae to 
collect the oracles afresh and they brought back about 1000 
verses ; others were collected in Ilium, Samos, Sicily, Italy and 
Africa. In the year 12 B.r. Augustus sought out and burned 
a great many spurious oracles and subjcctcci the Sibyllinci books 
to a critical revision ; tliey were then placed by him in the 
temple of Apollo J*atrous on the Palatine, where wo ht!ar of them 
still existing in a.d. 363. They seem to have been burned by 
Stilicho shortly after 4C0. According lo the rest?arelu*s of R. II. 
Klau.sen (Aentas und die Petmten, 1^39), the oldest collection of 
Sibylline oracles appears to have been made about the time of 
Solon and Cyrus at (iergis on Mount Ida in the 'lYoad ; it was 
attributed to tlie Hellespontine Sibyl and was preserved in the 
temple of Apollo at Gergis. Thence it passed to Erythrae, 
where it became famous. It was this v ery collection, it woulcl 
appear, which found its way to Cumae and from Cumae to 
Rome. 

Some genuine Sibylline verses are preserved in the Hook of Mangels 
(Ilfpi of I’hli'gon of Tralles (anil century a.o.). See 

H. Diels, Sihyllinische BldtUr (1890), On tlu? subject generally 
wsee J. Marquardt as above; A. Houche-Lt?clcrq, La Divination 
dans I* antiquity (1879-1882) ; E. Maass, De Sihyllarum indicibiis 
(1879); C. Schultess, Dit^ sibyllinischen Biichcr in Rom (1895; 
with references to authorities in notes). 

SICANI, in ancient geography, generally regarded (together 
with the Ely mi) as the oldest inhabitants of Sicily. Sicania 
(the country of the Sicani) and the Siculi (</.?',) or Sireli are 
mentioned in Homer (Odyssey, xx. 383, xxiv. 307), the latter 
apparently l>eing known to the Greeks as slave-dealers. There 
existed considerable difference of opinion among the ancients as 
to the origin of the Sicani. From the similarity of name, it 
would be natural to identify them with the Siculi, but ancient 
authorities expressly state that they were two distinct peoples 
(see Sicily : History, ad iniL\ At first the Sicani occupied 
nearly the whole of the island, but were gradually driven by the 
Siceii into the interior and the N. and N.W. They lived chiefly 
in small towns and supported themselves by agriculture. These 
towns were not subject to a single king, but each had its own 
ruler and constitutkiii. The most important of the towns to 
which a can be with certainty assigned and 

whose site dljMfejJ^cfmined, arc ; Hyecara (Muto di Carini), 


I taken and plundered by the Athenians during the Sicilian 
expedition (415 n.c.) ; Omphake, between Agrigen turn (Gtrgentt) 
and Gela (Terranava) ; and Camicus (site unknown), the residence 
of the mythical Sicanian king Cocalus, constructed for liim by 
Daedalus (q.v.), to whom he had given shelter when pursued by 
Minos, king of Crete. 

SICARD, ROCH-AMBROISE CUCURRON (1742-1822), French 
abbd and instructiir of deaf-mutes, was born at I-e Fousseret, 
llaute-Garonne, on the 20th of September 1742. Educated 
as a priest, he was made principal of a school of deaf-mutes at 
Bordeaux in 1786, and in 1789, on the death of the Abb6 de 
P^:p(ie (see 6pee), succeeded him at Paris. His chief work was 
his Cours d' instruction d'un sourd-muet de naissance (1800). 
See Deaf and Dumb. The Abbe Sicard managed to estrape any 
serious harm in the political troubles of 1792, and became a 
member of the Institute in 1795, but the value of his education^ 
work was hardly recognized till shortly before his death at Paris 
on the 10th of May 1822. 

SICILY (Ital. Sicilia), an island of the Mediterranean Sea 
belonging to the kingdom of Italy, and separated from the 
nearest point of the mainland of Italy only by the Straits of 
Messina, which at their narrowest part arc about 2 m. in width. 
Tt is nearly bisected by the meridian of 14'' E., and by far the 
greater part lies to the south of 38'' N. Its southernmost point, 
however, in 36® 38' N. is 40' to the north of Point Tarifa, the 
southernmost point of Spain and of the continent of Europe. 
In shape it is roughly triangular,' whence the ancient poetical 
name of Trinacria, referring lo its three promontories of Pelorum 
(now Faro) in the north-east, Pachynurn (now Passero) in the 
south-ea.st, and Lilybaeum (now Bueo) in the west. Its area, 
exclusive th(^ adjac'ent small islands belonging to the comparti- 
mmtOy is, according to the calculations of the Military Geographi- 
cal Institute of Italy, 9S60 stp m. ; while the area of the whole 
com parti mvrito is 9936 sq. m. 

The island occupies that part of the Mediterranean in which 
the shallowing of the waters divides that sea into two basins, 
and in which there are numerous indications of frequent changes 
in a recent geok>gical period. 'I'he channel between ('aj)e lion 
in 'Funis and the .south-west of Sicily (a distance of 80 m.) is, 
on the whole, shallower than the Straits of Messina, being for 
the most part under 100 fathoms in depth, and exceeding 200 
fathoms only for a vm’ short interval, while the Strait.s of 
Messina, have almost everywhere a depth exceetling 150 fathoms. 
"Jlie geological structure in the neighbourhood of this strait 
shows that the island must originally have been formed by a 
rupture between it and the mainland, but that this rupture must 
have taken place at a period long antecedent to the advent of 
man, so that the name Rhegium cannot be based even on the 
tradition of any such catastrophe. 'Fhe mountain range that 
runs out towards the north-east of Sicily is composed of crystal- 
line rocks precisely similar lo those forming the parallel range 
of Aspromontc in Calabria, but both of these are girt about by 
sedimentary strata belonging in part to an early Tertiarv^ epoch. 
That a subsequent land connexion took place, however, by the 
elevation of the sea-bed there is abundant evidence to show ; 
and the occurrence of the remains of African Quaternary 
mammals, such as Elepkas meridionalis, E, aniiquus, Hippo- 
potamus penilandi, as well as of those of still living African forms, 
such as Elephas africanus and Hyaena crocuta, m^es it probable 
that there was a direct post-Tertiary connexion also with the 
African continent. 

'Fhe north coast is generally steep and cliff-bound, and 
abundantly provided with good harbours, of which that of 
Palermo is the finest. In the west and south, and in the south 
part of the east side, the hills are much lower and recede farther 
from the sea. The coast is for tlie most part fiat, more regular 
in outline and less favourable to shipping, while in the east, 

* The name TpivaKpia was no doubt suggested by the BpivaKlri 
of Homer (which need not, however, be Sicily), and the geography 
w’as then fitted to the apparent meaning given to the name by the 
change. But of these threi^ so-called promontories the last is not a 
tnie promontory, and it is more accurate to treat Sicily a.s having a 
fourth side on the west. 
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where the sea-bottom sinks rapidly down towards the eastern 
basin of the Mediterranean, steep rocky coasts prevail except 
opposite the plain of Catania. In the northern half of this coast 
the lava streams of Mount Etna stand out for a distance of about 
20 m. in a line of bold cliffs and promontories. At various points 
on the east, north and west coasts there are evidences of a rise 
of the land liaving taken place witWn historical times, at Trapani 
on the west coast even within the ic)th century. As in the rest 
of the Mediterranean, tides arc scarcely observable ; but at 
several points on the west and south coasts a curious (\scillation 
in the level of the waters, known to the natives as the marrohbio 
(or marohia), is sometimes noticed, and is siiid to be always 
preceded by certain atmospheric signs. This consists in a sudden 
rise of the sea-level, occasionally to the height of ^ ft., sometimes 
occurring only once, sometimes repeated at intcn^als of a minute 
f('r two hours, or even, at Mazzara, where it is most frequently 
observed, for twenty-four hours together. 

The surface of Sicily lies for the most part more than 500 ft. 
above the level of the sea. Caltanissctta, which occupies the 
middle point in elevation as well as in respect of geographical 
situation, stands 1900 it. above sea-level. Considerable mount- 
ains occur only in the north, where the lower slopes of all the 
heights form one continuous s(Ti(?s of olive-yards and orangeries. 
Of the rest of the island th(^ greater part forms a plateau varvdng 
in elevation and mostly covered with wheat-fields. The only 
plain of any great extent is that of Catania, watered by the 
Simeto, in the east ; to the north of this plain tht? active volcano 
of Etna ri.ses with an exceedingly gentle slope to the height of 
10,868 ft. from a liasc 400 sq. in. in extent. This is the higlu?st 
elevation of the island. The steep and narrow crystalline ridge 
which trends north-eastwards, and is known to geographers by 
the name of the Peloritan Mountains, does not reach 4000 ft. 
The Kebrodian Mountains, a limestone range connected with 
the Peloritan range and having an east and west trend, ri.se to a 
somewhat greater height, and farther west, about the middle 
of the north coast, the Madonie (the only one of the groups 
mentioned which has a native mime) culminate at tlu; height 
of nearly 6500 ft. Prom the western end of the Nebrodian 
Mountains a lower range (in somt* places under 1500 ft. in height) 
winds on the whole sou th-eiist wards in the direction of (ape 
Passaro. With the exception of the Simeto, the j)rin(:ipal 
perennial streams—- the Salso, the Platani and the Jielice — enter 
the sea on the south coast. 

iicolo^y ,^ — in general, the older beds occur along the northern 
coast, and progressivedy newer and newer b<'ds are found towards 
th(! south. Folding, ho\v<*vcT, has brought sonic of the older beds 
to the Surface in the hills which lie to the north and north-east of 
Sciacca. 'the Monti I’eloritsini at the north-eastern extremity of the 
island consists of gneiss and crystalline schists ; but with this ex- 
ception the whohi of Sicily is formed of Mrso/oic and later deposits, 
the Tertiary bed.s co\ ering by far the greater j>art. 'J'nassie r(»cks 
form a di.scontinuoiis band along tlu? nortluTii coast, and are especially 
well developed in the neighbourhood of Palermo. They rise again 
to the surface* in the southern part of the islaiifi, in tht^ hills which 
lie to the north of Sciacca and Bivona. In ])oth areas they are 
accompanied by Jurassic, and occasionally by Cretaceous, ImhIs ; 
but of the latter there are only a few small i»atches. Jn the south- 
eastern part of the island then* arc also a few very small outcroj)s 
of Mesozoic beds. I’he Eocene and Oligocene form a broad bell 
along the northern coast, very much more continuous than the 
Mesozoic band, and from lliis Ik .*11 a branch extends southwards to 
Sciacca. Another patch of considerable size lies to the east of 
Piazza-Annerina. Miocene and Pliocene deposits cover nearly the 
whole of the country south of a line drawn from Etna to Marsala ; 
and there is also a considerable Miocene area in the north about 
Mistretta. Volcanic lavas and ashes of a recent geological pi?riod 
form not only the whole of Etna but also a largt; part of the Monti 
Ibltn in the south. Small patches occur also at Pachino and in the 
hills north of Sciacca. 

Climate , — The climate of Sicily resembles that of the other lands 
in the extreme south of Europe. As reg.'irds temperature, it has the 
warm and equable character which belongs to most of the Mediter- 
ranean region. At Palermo (where continuous ob.servation.s have 
been made since 1791) the range of temperature between the mean of 

^ A general account of the geology of the island will bc^ found in 
L. Baldacci, iJeacrizione ^eologica dell* isola di Sicilia (Kome, 1886), 
with map. For fuller later information reference should lx? 
made to the |)ublication.s of the Kealo Coniitato Geologico d' Italia. 


the coldest and that of the hottest month is little greater than at 
Greenwich. I'he mean temperature of January (31 P’ V.) is nearly 
as high as that of October in Uie south of England, tliat of luly 
(77 F.) about I wjirnu'r than the corre.sjjoiuling month at tireen- 
wich. In only seven of the thirty years, 1871- io(>o, was the ther- 
mometer observed to .sink below the frt'ezing iwiint ; fro.st thus 
occurs in the island even on the low grounds, though never for more 
than a few liours. On the coast snow is seldom seen, but it does lull 
<K:casionallv. On the Madonie it lies till June, on pUna till July. 
The annual rainfall except on the hight'r mountains does not reach 
in., and, as in other parts of the extreim* south of Europe, it 
occurs chietly in tlu* winter months, whih* the three months 
July and :\ugiis1) are almost quite dry. l>iinng these months 
the whoh* rainfall does not e.\c»‘eil 2 in., excejd on the sUiju's of the 
inounlains in the north-east. Ht*iue most of the streams dry ii|. in 
sumim'r. The chief scourge is the sirocco, which is experienced in it.-i 
most characteristic foim on the nortii coiust, as an uppre.ssivt*, j>arch- 
ing, hot, dry wind, lilowing strongly and steadily from tlie soiitli, the 
atmosjdiere remaining thioiigh the whole periotl of its diiiution 
leaden-coloured and hazy in consefpience of tlie presenc.e of immense 
quantities of reddish dust. It occurs most frequentlv in April, and 
then in May and September, but no month is entirely free from it. 
'ritree days are the longest period for which it lasts. The same name 
is sometimes aimlied to a moist and not very hot, but yet oppressive, 
soutlj-eiist wimt which l)lows from time to time on llie east coast. 
Malaria occurs in some parts of the island. 

h'lora,' 'I'ho flora of Sicily is remarkabh* fur its wealth of sjieties ; 
but^ comparing Sicily with otlier islands that have bei*n long .sejuu- 
ated from thi? mainland, the niimbiT of (‘iideiiiic .species is not great. 
'I'he orders most abundantly rijui’seiited are the i otupoailae, I run- 
ferae y Lahiatat\ Catyophyllaceac and S( rophulariat eac. 'Hie Uosaceae 
are also abundantly rejiresented, and among them are nunietous 
species of the rose. 'J'he general aspect of the vt'gelation of Sicilv, 
however, has been greatly allecteil, as in other parts of llie Meditei- 
raueati, by the introduction of plants W'ithin hi.storical limes. Beiiif; 
more densely jiojmlated than any other large Meditenanean islaml, 
and having its population dependent chi(‘tly on Hit' jirodiicls ol the 
soil, it is necessarily more exU*nsively cultivated than tiny oihvr ol 
the larger islands referred to, and many of Uh* objects of cultivation 
are not originally natives of the isJainl. Is'ot to mention the olive, 
which must have lu-en inlrudiicc'd at a remote jKTiod, all iJu^ memb(?r.s 
of the? orange: tribe, the agave and llie firickJy pear, as well as other 
plants higlily characteristic of .Sicilian scenery, have beiin introduced 
.since the bc-giiining of the CJiristian era. VVitli resptaT to vegetation 
and cultivation three zones may be distinguished. 'J’he first reticlies 
to about itioo ft. above sea-J(?Vel, the iijiiier limit of tlie inemlier . 
of the orange tribe ; the* second ascends to about ft., the limit 
of the grow'tli of wlieat, tlie vine and the Jiardier evc.Tgrec'iis ; and 
the third, that of foresl,s, reaches from about 3300 ft. upwards. 
But it is not merely htiglit that determines the general chaiactei 
of the vegetation. 'J'he cultivated tiees of .Sicily mostly dc'mand sut Ji 
an amouiit of moisture as can be obtained only on the mountain 
slopes, and it is worthy ol notice that flic* structure of tlie iiioiinlain.s 
is jx3Culiarly favourable to the supply of this want, 'the limestones 
of wJiich they are mostly c 01 n | iO.se *(1 act like,: a sponge, absorbing 
the rain-water through their innumerable jioresand li.s.sur<‘s, and iliiis 
storing it uj» in the interior, afterwards to allow it to well Jortii in 
springs at various elevations Icjwer down. In this way the irrigation 
which is absolutely indispensable for the members of the orange tribe 
(luring the dry season is greatly facilitated, and even those liees 
for which irrigation is not so indispen.sablc receive a more ample 
.supply of inoi.stuR* during the rainy .sea.son. Hence it is that, 
while tjie jdain of l atania is ahno.st Ireele.ss and tree-cultivation is 
comparatively limited in the west, and soutli, where iJie extent of land 
under Ktoo ft. is considerable, the whole of the nortli and iiorlli ea.st 
coast from the Bay ol ('a.stellaramare round to Catania is an endless 
succession of orchards, in which oranges, citrons and lemons alternate 
with ohves, almonds, pomegranates, hgs, carc>b trees, jiistai liio;., 
inuIlKirries and vine.s. 'J'he limit in height (»f Hie olive is about 
2700 ft., and that ol Hie vine alioiit 3300 ft. Uie lemon is riiully grown 
uiKiii a biller orange tree, grafted to bear tlie lemon. A coiisidei- 
alile silk production depends on the cultivation ol the niulbeny in 
Hie neighbourhood of Messina and Catania. Among other frees and 
.shrubs may be mentioned Hie sumach, the dale-j>alm, Hie jdanUin, 
various bamboos, cycads and Hie dwarf-palm, the last ol which 
grows in some parts of Sicily more jirofiisely than anywhere else, 
and in the clestjlate region in the south-west yields almost the only 
vegetable product of importance. 'I'he Arunao iJonax^ the tallest of 
European grasst:s, is largely grown for vine-stakes. 

Population, - Th(! area and population of the several provinces 
are shown in the table on the next page, Tlius between j88i and 
1901 the population increased at the rate of 20-5 %. The 
average density is extremely high for a countr)' which lives 
almo.st exclu.sively by agriculture, and is much higher than the 
average for Italy in general, 293 per .sq. m. In 1905 the popuJa 
tion was 3,568,124, the rate of increase being only 4*4 per 
annum ; the low rate Is due to eniigration. 
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Province. 

Area in 
s(). m. 

Pojiulation 

i88i. 

Population No. of 

1901. Communes. 

Den.sity 
per sq. m. 
I9«i* 

Caltaiiissetta . 

130 < 

20(),379 

329,44*1 

28 

262 

Catania . 

1917 


703,59s 

^>3 

371 

Girgcnti . 

1172 


389,666 

41 

3^7 

Me.ssina . 

I24O 

460,9-24 

550,895 

97 

440 

Palermo , 

1948 

699,151 

796,151 

7O 

1 403 

Syracu.se . 

J442 

34i.5^C> 

433.796 

32 

! 296 

Trajiani . 

948 

2«3,y77 

373,569 

20 

373 


993^j 

• 2, ‘.127. 9 ' >1 I 

1 3.568,124 

357 

Av. 352 

n 

* In X8()1, 2,3 

92,414 ; in 1871, 2,584,099. 



intensive cultivation yield a higher gross return than 
that of the extensive system. Along the coast lauded 
property is as a rule broken up into small holdmgs, 
ufiualiy cultivated by their owners. There is possibility 
of great development of market-gardening. 

Climatic conditions prevent cattle-raising in Sicily 
from being as prosperous an undertaking as in central 
Italy . The total number of bullocks in the island is 
calculated to be less than 200,000 ; and although the 
ratio of consumption of meat is low in proportion to 
the population, some of the cattle for slaughter have 
to be imported. Sheep and goats, which subsist more 


are relatively more 


The chief towns in each of these provinces, with thidr communal 
pO])ulations in igoj, are as follow: Ca/lunisasUa (4:t,o2;t), Castro- 
giovanni (2 (),u8j), Piazza Arinerina (2.^,1 ly), Terranova (22,019), 
San Catalrlo (18,090) ; Catania (i4<>,5^4)* Caltagirone (44,5i?7)i 
Acirealc Giarre (20,194), I'alernb (22,«57), Leonforte 

(2G2.10), Hrontr (2o,i0(.>), Vizzini (18,013), Agira (I7.()34), Nicosia 
(15,811), Grainiuichele (15,017) ; Girf'cnti (24,872), Canicatti 
(24, (>87), Suiacca (24,045), Licata (22,093)> Favara (20,403) ; Messina 
(147,100), Itaculnuito (10,028), Palma (14,3^4), Barcellona (24,133), 
Milazzo (1(1,214), Mistretta (14,041); Palermo (305,7^0), i'artinico 
(2 i,<> 08), Monieale (23,55()), 'icrmiiii Imercso {20, (>33), Bagheria 
0^.329), CorJoonn (10,350), Cefalh (14,5^1*) Syracuse (31,807), 
Mo(iica (49,951), Kagiisa (32,453). Vittoria (32,219), Coiiihso (25,837), 
Note) (22,284), Leiilini (17,100), Avola (10,301), Scicli (10,220), 
Palazzolo Aureide (15,101)); Trapani (01,448), Marsala (57,824), 
Alcamo (51,798), Monie S. tiiuliano (29,824), Castelvetrano (24,510), 
Caslellaiiiinare del Ciolfo (20,005), Mazzaradcl Vallo (20,044), Salemi 

(17.159). 

The archie])iscopaI se<is (tlie suffragan sees, if any, being placed 
after eacJi in brackets) arc Catania (Acirealc), Messina (Lipari, 
Nicosia, J*atli), Monreale (Caltanissctta, Girgcnti), Palermo (Ckdalh, 
Mazara, 'ITapani), Syracuse (Caltagirone, Noto, Piazza Armerina). 

— Sicily, lortneily called tJie granary of Italy, ex- 
ported grain imlil tlio (mkI ut tJie i8th century. Now, although the 
island still produces every yis'vr some 15 million bnalicls, tlie supply 
barely snlfices for tine cousumption of a population of which bread 
is almost the exclusive diet. The falling-off in the exportation of 
cereals is not a conse<]uence of any decadence in Sicilian agriculture, 
but rather of the increase of population, which nearly doubled 
witliin the Kith century. Two types of agiiculture prevail in 
Sicily -the ext(Misive and’ the intensive. The former covers mainly 
the interior of the island and half the soutJiern coast, while the 
latter is generally adopted on the easttjru and northern coasts. 
Large holdings of at least 500 hectares (a hectare equals about 
2j acres) are' indisjiensablo to the profitable pursuit of extensive 
agriculture. 'I'ln^se holdings are usually called /eudi or latifondi* 
Tlitur proprietors alternatt^ the cultivation of wheat with that of 
barley and beans. Luring the years in which the soil is allowed to 
lie fallow, the grass and weeds which spring up serve as pasture for 
cattle, but tin' iioveity of tlio pasture is such that at least two 
hectares are recjuired for the maintenance of every animal. This 
poverty is due to tlie lack of rain, which, though attaining an annual 
average of 29 in. at Palermo, reacluis only zi in. at Syracuse on the 
east coast, and about 19 i in. at Caltanissctta, on the central high 
plateau. The system of exhmsive cultivation proper to the latifondi 
gives an annual average gross return of about 200 lire per hectare 
(;i3. 4«' 5tl- Pf‘r 

Intensive .igriculturc in Sicily is limited to fruit trees and fruit- 
bearing plants, and is not coml'uiied with the culture of cereals and 
vogetaldes, as in central and jiarts of northern Italy. Originally 
the Sicilian system was perhaps due to climatic difficulties, but 
now it is recognized in most cases to be more rational tliau com- 
bined culture, l^irge extents of land along tlie ctxists are therefore 
exclusively cultivated as vineyards, or as olive, orange, and lemon 
groves. Vineyards give an annual gross return ol between £ii 
and £1^ per acre, and orange and lemon groves between £^2 and 
^48 per acre. The by-])r()(lucts of the citrus-essences, citrate of 
lime, vVc. an* also of some importance. Much damage is done by 
the olive fly. Vegetables are grown chiefly in the neighbourhood 
of large cities. Almonds are freely cultivated, and they seem to be 
the only trees susceptible also of cultivation upon the latifondi 
together with grain. A large ('x]x»rt trade in almonds is carried on 
witJi north and central Europe. Hazel nuts are grown in woods 
at a level of more tlian 1200 ft. above the sea. These also are largely 
exjiorted to central Europe lor use in the manufacture of chocxilatc. 
The locust beau (used for foragi*) , figs, and peaches are widely grown, 
while in certain special zones the pistachio and the manna-ash yield i 
rich returns. On the more barren soil the sumach shrub, the leaves i 
of which are used for tanning, and the prickly pear grow freely. The | 
latter fruit constitutes, with bread, the staple food of tlie poorest 
part of the rural population lor several months in the year. The 
cultivation of cotton, which spread during the American War of 
Secession, is no#|U:ai%, since it has not been able to withstand the 
competition x>f vore fa voured countries. Ail these branches of 


Ta easily on scanty pasturage, are relatively more 

1 35* numerous, the total number being calculated at 

700,000. Yet the wool harvest is scarce, and the jjro- 
cluction of butter a negligible (quantity, though there 
is abundance of the principal jiroduct of Sicihan pasture lands, 
cheese oi various kinds, for which there is a lively local demand. 
The Sicilian race of horses would be good but that it is not prolific, 
and has degenerated in consequence of insidficient nourishment and 
overwork. A better breed of horse.s i.s Iwing obtained by more care- 
ful selection, and by crossing with Arab and English stalUons imported 
by the government. Donkeys and mules of various breeds arc good, 
and would be better were they not so often weakentid by heavy work 
before attaining full maturity. 

— The absence of forests, wluch cover hardly 3 % of the 
total an*a of the island, constitutes a serious obstacle to tlie pros- 
perity oi Sicilian pastoral and agrarian undertakings. The few 
remaining forests are almost all grouped around Etna and ujion the 
high zone of the Madonian Mountains, a range whiiih rises 40 m. 
west of Palermo, running parallel to the northern coast almost as 
far as Messina, and of wliich many peaks reach nearly booo ft. above 
the .sea. Here tliey are chiefly composed of oaks and chestnuts. 

In that part oi the island wjiich is cultivated intensively some 
100 million gallons of wine are annually produced. Had not the 
phylloxera devastated t)ie vineyards during the last decade of the 
1 9th century, the production would be considerably liiglier ; 7, 700,000 
! gallons ol olive oil and 2500 niillioii oranges and lemons arc also 
j produced, l)esides the other minor products above referred to. The 
zone of the latifondi, or cxteinsive culture, yields, besides wheat, 
nearly 8,000,000 bushels of barley and beans every year. 

Minin ^^ — The inos*; imporbint Sicilian mineral is undoubtedly 
sulphur, wliich is mined principally in the provinces of Caltanissetta 
and Girgeiiti, and in minor quantities in those of Palermo and 
Catania. Up to i8(i6 the .suljihiir industry was in a state of crisis 
due to the comjx'tition of pyrites, to the subdivision of the mines, 
to antimiated methods, and to a series of other causes which oc- 
ca.sione(l violent oscillations in and a continual reduction ol prices. 
'J'he formation of the Auglo-italiaii sulphur syndicate arrt'sted tlie 
downward tendency of prices and increased the outinit of snlpjiur, 
.so that the amount exported in 1899 was 424,018 tons, worth 
1,738, 475, whereas some years previously the value of sulphur 
exporteil liad hardly been ^'800, 000. Nineteen-twentieths of the 
sulphur consumed in the world was fonnerly drawn from Sicilian 
mines, while some 50,000 i>ersons were employed in the extrac- 
tion, manufacture, transport and trade in the mineral. Hut the 
development of the United States sulphur industry at the beginning 
of the 20th century created considerable difliculties, including the 
practical loss of the United States market. In 1906, wdieu the con- 
cession to the Anglo-Sicilian Sulphur Company was about to expire, 
the government decreed that it should be formed hito an obligatory 
syndicate for a term of twelve ycar.s for the control of all sulphur 
produced in Sicily, and exempted from taxation and legal dues 
foreign companies established in Italy to exploit industries in which 
sulphur is a principal element. The Bank of Sicily was further 
obliged to make advances to the sulphur industry up to four-fifth.s 
of the value of the sulphur deposited in the warehouses. The ex- 
ports of sulphur in December 1906 were I7>534 tons, as compared 
w'ith 40,713 tons in 1905 ; in the year 190Z the total production was 
3,291,710 tons (value alx>ut ;£i,522,229) and the total export.^ 
508,980 tons, as compared with 470,341 tons in 1905. 

Another Sicilian mineral industiy is that of common salt and rock- 
salt. The former is di.H tilled from .sea- water near Trapani, and the 
latter obtained in smaller quantities from mines. The two branches 
of the industry yielded in 1899 about 180,000 tons per annum, w'orth 
;f8o,ooo, while lu 1906 about 200,000 ton.s were made at Trajiani 
alone. About half tiiw quantity is exported, principally to Norway. 
Besides salt, tlie a.sphalt mining industry may be mentioned. Its 
centre is the province of Syracu.se. The value of the annual output 
is about ;^40,ooo, and the exports in 1906 amounted to nearly 103,000 
tons. Pumice stone is also exported from Lipari (11,0x0 tens in 

1904). 

Other Indmtries, — Deep-sea fisheries give employment to some 
twenty thousand Sicilians, who exercise their calling not only oil the 
coasts of tlieir island, but along tlie north African shore, from 
Morocco to Tripoli. In 1894 (the last year for w*hich accurate 
statistics have been issued) 350 fishing smacks were in active service, 
giving a catch of 2480 tons of fish. Approximately, the value of tlie 
annual catch may be reckoned at from ;^6oo,ooo to £800,000. During 
1904 the coral fisheries employed 98 vessels with 1138 men; the 
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profits were about ;i75, 264, the expenses being ;f64,664. Tbe sponge 
divers brought up sponges valued at The estimated hauls 

of tunny fish were 5534 tons, valued at 10,324. 

The majority of the scanty Sicilian industries arc directly con- 
nected with various branches of agriculture. Such, for instance, 
is the preparation of the elements of citric acid, w’hich is manu- 
factured at an establislunent at Messina. Older and more fiourishiug 
is the Marsala industry. Marsala wine is a product of the western 
vineyards situated slightly above sea-level. In ICS99, wine was 
exported to the value of more than ^120,000, while in 1906, 24,080 
pipes oi the value of £361,200 were shipped. The quantity consimied 
in Italy is far greater than that exported abroad. 

Another flourishing Sicilian industry carried on by a large number 
of small houses is that of preserving vegetables in tins. Ai'tichokes 
and tomato sauce are the principal of these products, of wdiich 
several dozen million tins are annually ex}>orted from Sicily to the 
Italian mainland, to Cxenuany and to South America. Manu- 
factories of furniture, carriages, gloves, matches and leather exist 
in large number in the island. They are, as a rule, small in extent, 
and are managed by the owners with the help of five, ten or at most 
twenty workmen. There are several glass w'orks at Palermo, a 
cotton dyeing works at Messina, and a hirge metal foundry at 
Palermo. Large shipbuilding yards aiul a yard for the construction 
of trams and railway carriages have been constructed in the latter 
city. Th<'re arc dry docks both at Palermo and Messina. 

Comwtwwirari’ows.— Before 1800 there was no railway in Sicily. 
I'lie total length of Sicilian railways is now 8yo m., all single lines. 
I'heir construction was rendered Vi^ry costly by the mountainous 
character of the islaml. Tiu'y formeti a separatt* system (the Kt^te 
Sicilia) until in 1901 >, like the rest of the railwai’s of Italy, they passed 
into the hands of the state, with the exception of the line round 
Mount ICtna and the line from Palermo to Corle.on«\ Messina is 
connected with the railw'ay system of the mainland by ferry-boats 
from Villa S. Giovanni and Reggio, on wliicli the through carriages 
are convey(‘d across tlie straits. I'rom Mt'ssina lint^s run {ilong the 
northern coast to Palermo, and along th<? east coast via Catania to 
Syracuse ; the latter lin<3 is prolonged along the south of the island 
(sometimes approaching, sometime.s htaving the coast) via Caiiicatti 
as far as Aragona Caldare, Girgeiiti and Porto J'-nijxidocU*. Prom 
Catania another line runs westward through the centre of the island 
via S. Caterina Xirbi (wdth a branch to Canicatli) to Roccapahimba 
(w'itli a branch to Aragona Caldare) and thence northwards to 
Termini, on the line between Mes.sina and l*alermo. I'his is the 
direct route from Catania to Palermo. From C'atania U'gins the 
line round Etna following its south, west and nortluTii slo]»es, and 
ending at Giarre Hijiosto on the east coast railw^ay. From Valsavoia 
(14 in. S. of Catania on the line to Syracuse) a branch line runs to 
Caltagirone. From Palermo a line runs .sotitliwards to Corleone and 
S. Carlo (whence tluTc are diligences to Sciacca on the .south coast) 
and another to Castelvetrano, Marsala and Trapani, going first 
almo.st as far as the south coast and then running first west and then 
nortli along the wc.st coast. 'I'he only part of the coast of the island 
which has no railways is that j^ortion of the soutli coast between 
Porto Empedocle and Castedvetrano (Sciacca lif;s about midway 
between these two points), where a road already exists, and a railway 
is projected, and tlie precij)itoiis north coast betweem J*alermo and 
Tiapani. A steam tramway runs from Messina to the Faro at the 
north-east e^xtreniity of the island, and thence along the north coast 
to Barcelona, and another along the east coast from Me5‘?ina to 
Giami)ilieri : while the island is fairly well provided with high roads, 
but is very backward in rural communications, there being only 
2-t4 yds. o‘i road per S9. m., as compared w'ith 14S0 yds. in north 
Italy. The communications by .sea, however, are'at least as important 
as those by land, even for passengers. A .steamer leaves Naples 
every night for Palermo, and vice versa, the journey (208 m.) 
being done in ii hours, while the jourm.y by rail (438 m.), including 
the crossing of the Straits of Messina takes jqJ hours ; and the 
wtHikly st(!amer from Naples to Messina (2P» m.) takc.s 12 hours, 
while the journey by rail and feny boat (z<>2 m.) takes 14 hours. 
Pak'rnio, Slessina and Catania are the most important harbours, 
the former being one of the two headquarters (the other, and tJie 
main one, is (Jenoa) of the Navigazione General^ Italiana, and a port 
of call for the .steamers from Italy to New York. Emigranis to the 
number of 37,638 left l^alcrmo direct for New York in 19^)6, and 
no less than 46>77o in 1905, while others embarked at Messina and 
N.^les, 

The movement of trade in these three ports may be shown by the 
following table : — 




Palermo. jMes.sina.* j Catania. 

1900 

1904 

igo6 

Tonnage of slupping 
,, goods landed 

„ shipping . 

II goods landed 1 

„ shipping . 1 

1^658,848 

398,718 

2,298,054 

445,036 

1 *.403,851 

1,683,244 1,245,954 

213,024 235,575 

2,265,381 1 1,593,678 
3I5.4>4 309, 5«4 

2.574,«7» I », 542.5*0 


^ The high proportion of .shipping entering Messina is due to its 
position in the Straits. Steamships only. 
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Of the other harliourfl, Porto Empodoclc and Licata share wdth 
Catania most of the sulphur export tradt*, and the other ports of 
note are Marsala, 'rrapani, Syracusi' (which shares with the road- 
stead of Mazzarelli the iispliult expoit tnule). 'i'he total importation 
of coal in 190O amounte(l to 519,478 tons, iiraclically all British. 

In 1904, 75,779 Sicilians were registered as seamen, and no 
steamships with a gross tonnage of 145,702 were rigistered in Sicily, 

LconomiCy IntcUtiluui, and Moral Conditions . — As a generid rule, 
tratle and the increase of )uotluction have not kept pace with the 
development of the ways t>f commnnicatiem. The j>ov(Tty of the 
Sicilian nopuhvtion is ’accentuated by the unequal distribution 
of wealth among the iliilerent classt's of society. A small but 
compa.ra lively wealthy class com] >ost'd j)iint'i]udiy ol the owners 
of /rt/f/onc// - resides habitually in thi‘ large cities of the island, 
or 9ven at Naplei., Romo or Paris. Vid even if all the weallliy 
landowners resided on tlu'ir estates, their miinber would not be 
sulficient to enable them to j>lay in local j)iiblic life a j)art corre- 
sj)onding to that of the J jiglish gentry. On tlie othei haml, the class 
which would elst where l)e talletl the middle class i.s in Sicily ex- 
tremely poor. The origin of most of the abu.ses which vitiate Sicilian 
political lift', and of thi* fn*qiient scandals in tlie representative local 
admin i.st rations, is to be found in tlic stra'tened condition of the 
Sicilian middle classics. 

Emigration only attained serious proportions within the last 
decade o*t the 191 It century. lit 1S97 tlie ])(*rmaueut emigratioit 
from the island was 15,004, in 180S, 24,604. 

Since tlien it lias much incrt'ast'd : in lObjpttiWefHigrantPf nunns red 
106,000, and in 1906, 127,000 (3*5 % of the ]>o]»iilalior*). Of tlu^se 
alxuit three-fourths would lu^ adults ; but the population has in- 
crea.sed so fast as mort‘. than to cover the deficiency— with tlie dis- 
advantage, Jiowever, that in thret* years 220,000 workers wtTe rejilaced 
by 320,000 infants. 

The moral and intellectual directs of Sicilian Rociidy arc in 
part results of the economic dilficultic's, and in part tlu* effect 
of bad customs introduced or maintained during the long pi'iiod 
of Sicilian isolation from the rt‘.st of ICiirope. Wlien, in iHGo, 
Sicily was incorporated in the Italian kingdom, hardly a tenth of 
the )K)pul.itiou could read and write. Upon the complelinn of unity, 
elementary scIkkiIs were found<;d every wlu n^ ; but, though education 
was free, tlie imligence of the ]>easants in wane regions prevented 
tliem from taking full advantage of the o])j>ortunif ie:- oflered. 
Tluis, even now, 60 of the Sicilian corisciipfs come up lor military 
service unable either to read or to write. Sixoudary and superior 
education is more diUustul. I he pupils of tlie secondary schools in 
Sicily number 3*94 jn r 1000, the maximum being 6-6() in Liguria 
and the minimum in Basilieala. 

Brigandage of tJie (:las.sical fyjK* has almost disappeared from. 
Italy. 'I’lie true brigands liaimt only tlu' most remote and most 
inaccessible mountains. Pulilic .security is better in tlie east than 
ill the west portion of the island, (‘riminal statistics, though slowly 
diminishing, are still liigh — murd»‘rs, which aris the Tiiosi lre(|uent 
crimec., liaving lieeti 27 per ino/ioo inliabitants in 1897 iKt^H and 
25*23 per 100,000 ill i'.»o3, as ugaiii.st 2*57 in Lombardy, 2*oo in the 
district of Venetia, 4'5o in Tii.scany and 5-24 in J'iedmont. Violent 
as.saiilts wiiii infliction of .serious wounds are also freqiic*nt. This 
readiness to commit blood.slied is largely attributable to the senti- 
ment of the Mafia (q.v.). (<;. Ch C, ; (L Mo. ; ' 1 . As.) 

ITi.story 

The geop^aphical position of Sicily led almo.st as a matter of 
necessity to its hi.storiral po.sition, as the meeting-place of the 
nations, the battle-field of contemding race.s and creeds. For 
this reason, too, .Sicily was never in historic times (nor, it seems, 
in prehistoric times either) the land of a single nation : her 
hi.story exi.sts mainly in its relation to the hi.story of other lands. 
Lying nearer to the mainland of Kumyie and nearer to Africa 
than any other of the great Mediterranean islands, Sicily i.s, 
next to Spain, the connecting-link between tho.se two quarters 
of the world. It stands also as a hreakwal(T iKtfween the eastern 
and we.stern divisions of the .Mediterranean Sea. In jirehistoric 
times those two divi.sion.s win? iwri vast lak(;s, and Sicily is a 
surviving fragment of the land w'hirh once united the two 
continents. That Sicily anrl Africa were once jf'ined we know 
only from modem scientific research ; that Sicily and Italy were 
once joined is handed down in legend. Sicily then, ronipanv 
tivcly near to Africa, hut much nearer to Europe, has het;n a 
European land, but one specially open to invasion and .settlement 
from Africa. It has been a part of western Europe, hut a part 
which has had specially close relations with eastern Europe. 
It has .stood at various times in close connexion with Greece, 
Africa and Spain ; hut its rlo.sest connexion has been with 
Italy. Still the history' of Sicily should rie\'cr be looked on as 
simply part of the history of Italy. Lying thus between Europe 
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and Africa, Sicily has been the battle-field of Europe and Africa. 
That is to say, it has bce-n at two separate periods the battle-field 
of Aryan and Semitic man. In the; later staj^^e of the strife it 
has been the battle-field of Christendom and Islam, This history 
Sicily shares with Spain to the west of it and with Cy]irus to the 
east. And with Spain the island has had several direct points 
of connexion. Thcire was in all likelihood a near kindred between 
the earliest inhabitants of the two lands. In later times Sicily 
was ruled by Spanish kin^r.s, both alone and in union with other 
kingdoms. The connexion with Africa has consisted simply 
in the settlement of conquerors from Africa at two periods, 
first Phoenician, then Saracen. On the other hand, Sicily has 
been more tlian ona; madtt the road to African conquest and 
settlement, both by Sicilian princes and by the Roman masters 
of Sicily. The connexion with Greece, the most memorable of 
all, has consisted in the settlement of many colonics from old 
Greece, which gave the island the most brilliant part of its 
history, and which made the greater part practically Greek. 
This (Ireek (demejit was strengthened at a later time by the long 
connexion of Sicily with the Eastern, the Greek-.speaking, division 
of tjie Roman .epipir^ And the influence of Greece on Sicily 
has been repaid than one shape by Sicilian rulers who 

have at various times held influence and dominion in Greece 
and elsewhere beyond the Adriatic. The connexion between 
Sicily and Italy begins with the primitive kindred between some 
of the old(\st cUiments in each. Then came the contemporary 
Greek colonization in both lands. Then came the tendency 
in the (lominant powers in southern Italy to make their way 
into Sicily also. Thus the Roman occupation of Sicily ended 
th(? struggle between Greek and Phoenician, Thus the Norman 
occupation ended the struggle between Greek and Saracen. 
Of this last came the long connexion between Sicily and southern 
Italy under several dynasties. Lastly comes the late absorption 
of Sicily in the modern kingdom of Italy. The result of these 
various forms of Italian influence has been that all the other 
tongues of the island have died out before the ads'ance of a 
peculiar diah'ct of Italian. In religion again both Islam and the 
Eastern fonn of Christianity have given way to its Italian form. 
Like thtJ Jiritish Isles, Sicily came under a Norman dynasty ; 
under Norman rule the intercourse between the two countries 
was extremtdy clojie, and the last time that Sicily was the scat 
of a separate power it was under British protection. 

The l*hoenician, whether from old Phoenicia or from Carthage, 
came from lands which were mere strips of sea-coast with a 
boundless continent behind them. The Greek of old Hellas 
came from a land of islands, peninsulas and inland .st^as. So 
(lid the (in‘ek of Asia, tliough he had, like the Phoenician, a 
vast continent behind him. In Sicily they all found a strip 
of sea-(!uast with an inland region behind ; Init tht‘ strip of.iga- 
coast was not like the broken coast of Greece and Greek Afoa^ 
and the inland region was not a boundless continent like Africa 
or Asia. In Sicily therefore the Greek became more continental, 
and the Phoenician became more insular. Neither people 
ever occupied the wliole island, nor was either people tner 
able to spread its dominion o\'er the earlier inhabitants very 
far inland. Sicily thus remained a world of its own, with 
inter(\sts and disputes of its own, and di^ ided among inhabitants 
of various nations. I’he history of the Greeks of Sicily is con- 
stantly connected with the history of old Hellas, but it runs 
a separate course of its own. The Phoenician element nm an 
opposite course, as the independent Phoenician settlements 
in Sicily siuik into dependencies of Carthage. The entrance 
of the Romans put an end to all practi('.al independence on the 
part of either natiem. But Roman ascendancy did not affect 
Greeks and Phoenicians in the same way. Phoenician life 
gradually died out. But Roman ascendancy nowhere crushed 
out Greek life where it already existed, and in some ways it 
strengthened it. Though the Cireeks never spread their dominion 
over the island, they made a peaceful conquest of it. This 
process was in no W'ay hindered by the Roman dominion. 

The (jiiestion now comes, Who were the original inhabitants 
of Sicily ? The ^^land itself, -ixtAia, Sicilia, plainly takes 


its name from the Siccls Siculi), a people whom we 

find occupying a great part of the island, chiefly east of the 
river Gela. They appear also in Italy (see Siculi), 
in the toe of the boot, and older history or tradition 
spoke of them as having in earlier days held a large 
place in Latium and elsewhere in central Italy. They 
were believed to have crossed the strait into the island about 
300 years before the beginning of the Greek settlements, that is 
to say in the nth century n.c. They found in the Island a 
people called Sicans (d. Odyssey, xxiv. 306), who claimed to be 
ai*Tox<^t>ves (t.e. to have originated in the island itself), but whose 
name, we arc told, might jiass for a dialectic form of their own, 
did not the ancient writers expressly affirm them to be a wholly 
distinct people, akin to the Iberians. Sicans also appear with 
the Ligurians among the early inhabitants of Italy (Virg, Aen, 
vii, 795, viii. 328, xi. 317, and Servius’s note). That the Siccls 
spoke a tongue closely akin to Latin is plain from several Sicel 
words which crej^t into Sicilian Greek, and from the Siceliot 
system of weights and m(^asures — utterly unlike anything in 
old Greece. When the Greek settlements began, the Sicans, 
we are told, liad hardly got beyond the life of villages on hill-tojis 
(Dion. Hal. v. 6). llyccara, on tlie north coast, is the one 
exception ; it was probably a fishing settlement. The more 
advanced Sicels had their hill-forls also, but they had learned 
the advantages of the sea, and tluiy already had settlements 
on the coast when the Greeks came. As we go on, we hear of 
both Sicel and Sican towns ; ^ but we may suspect that any 
approach to true city life was owing to Greek influences. Neither 
people grew into any form of national unity. They were there- 
fore partly subdued, partly assimilated, without much effort. 

The investigations of Professor Orsi, director of the museum 
at Syracuse, have thrown much light on the primitive pcoph‘s 
of south-eastern Sicily. Of palaeolithic man hardly any traces 
are to be found ; but, though western Sicily has been com- 
parativ'ely little explored, and the results hardly published at 
all, in several localities neolithic remains, attributable to the 
Sicani, have bc‘en discovered. The later Siculi do not appear 
to be a distinct race (cf. P. Orsi in Notizic degli scavi, 1898, 223), 
and jirobabl)' both are branches of the Libyco-Ibcrian stock. 
Whereas other remains attributable to their villages or settle- 
ments arc rare, their rock-hewn tombs are found by the thousand 
in the lim(3stoni; cliffs of south-eastern Sicily. Those of the 
earliest period, the lower limit of which is put about 1500 B.c., 
are aeneolithic, metal being, however, rare and only found in tb(^ 
form of small oriiamcnts ; pottery with linear decoration is 
abundant. The second period (1500-1000 B.c.) shows a great 
increase in the use of bronze, and the introduction of gold and 
silver, and of imported Mycenaean vases. The chief cemeteries 
of this period have been found on Plcmrayrium, the promontory 
south of Syracuse, at Cozzo Pantano, at Thapsus, at Paritalica 
near Palazzolo, at Cassibile, south of Syracuse, and at Molinello 
near Augusta. The third period (1000-500 b.c.) in its first 
phase (t 000-700) shows a continual increase of the inlrotluciion 
of objects of Greek origin; the pottery is at first imported 
geometric, and then vases of local imitation appear. Typical 
cemeteries are those of Monte Finocchito near Noto, of Noto 
itself, of Pantalica and of Leontini. In the sec'ond pha.se (700 - 
500 B.c.), sometimes called the fourth period, proto-C’orinthian 
and Attic black figured vases are sometimes, though rarel\', 
found, while local geometric potterv^ develops considerably. But 
the form of the tombs always remains the same, a small low 
chamber hewn in the rock, with a rectangular opening about 
2 by ft., out of which open other chambers, each with its 
separate doorway ; and inhumation is adopted without excep- 
tion, \vhcreas in a Greek necropolis a low percentage of cases of 

* Leontini, Me^ara, Naxos, Syracuse, Zancle arc all recorded as 
sites where the Sicel gave way to the Greek (in regard to Syracuse 
f^.e.] tlxis has recently been proved to be true), while many other 
towns remained Sicel longer, among them Abacaeiiutn, Agyrium, 
Assorus, Ceiituripae, Cephaloedium, Engyum, Hadranum, Halaesa, 
Henna, Hcrl>essus, Herbita, Hybla Galea tis, Inessii, Kale Aktc, 
Menaenum, Morgantina. Tlie sites of several of the.se towns an* 
doubtful. 
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cremation is always present. Typical cemeteries of this period 
have Ix^en found at Licodia £ubea, Ragusa and Grammichele. 
After the failure of Ducetius to re-establish the Sicel nation- 
alit}% Greek civilization triumphed over that of the Sicels 
entirely, and it has not yet been possible to trace the survivals 
of the latter. See Orsi in R^ische i8c)8, 305 

sqq., and Atii del Congtesso Intemazionale di Science Storiche 
(Rome, April 1903) ; also Archeologia (Rome, 1904, 167-191). 

In the north-west corner of the island we find a small territory 
occupied by a people who seem to have made much greater 
advances towards civilized life. The Elymi were a people of 
uncertain origin^ but they claimed a mixed descent, partly 
Trojan, partly Greek. Thucydides, however, unhesitatingly 
reckons them among barbarians. They had considerable towns, 
as Segesta and £r>^x, and the history, us well as the remains, of 
Segestu, shows that Greek influences prevailed among them 
very early, while at Eryx Phoenician influence was stronger. 

liut, as we have already seen, the Greeks were not the first 
colonizing people who were drawn to the great island. As in 
Cypnjs and in the islands of the Aegean, the J^hoenicians 
were before them. And it is from this presence of the highest 
forms of Aryan and of Semitic man that the history of Sicily 
draws its liighest interest. Of Phoenician occupation there arc 
Hitriy rather three, marked periods. We must always 

PbociiiciMafemtmher that ('arthage — the new city — was one of 
Mettle^ the latest of Phoenician foundations, and that the days 
meniM, Carthaginian dominion show us only the latest 

form of Phoenician life. Phoenician settlement in Sicily began 
before Carthage became great, perhaps before Carthage came 
into being. A crowd of small settlements from the old Phoenicia, 
settlements for trade rather than for dominion, factories rather 
thtan colonies, grew up on promontories and small Islands all 
round the coast (Thuc. vi. 2). These were unable to withstand 
the Greek settlers, and the Phoenicians of Sicily withdrew step 
by step to form three considerable towns in the north-west corner 
of the island near to the Elymi, on whose alliaru’e they relied, 
and at the sliortest distance by sea from Carthage — M(itya, 
Soloiis or Soluntum, and Panormus (sec Palermo). 

Our earlier notices of Sicily, of Sicels and Si<'ans, in the Homeric 
j)oems and elsewhere, are vague and legendiiry. Roth races 
appear as given to the buying and selling of slaves 
coWm- 21). The intimate connexion be- 

uoa, " tween old Hellas and Sicily begins with the foundation 
of the Sicilian Naxos by Chalcidians of Euboea under 
Theocles, which is assigned to 735 n.c. (Thuc. v. 3-5). The site, a 
low promontory on the cast coa.st, immediately below the height 
of Tauromcnium, marks an age which had advanced beyond 
the hill-fortress and which thoroughly valued the sea, 'Che next 
year Corinth began her system of settlement in the west ; C'orcy ra, 
the path to Sicily, and Syracuse on the Sicilian coast were 
planted as parts of one ente^rise. From this time, for about 
150 years, Greek settlement in the island, with .some intervals, 
goes steadily on. Both Ionian and Dorian colonies were planted, 
both from the older Greek lands and from the older Sicilian 
settlements. The east coast, nearest to Greex'e and richest in 
good harbours, was occupied first. Here, between Naxos and 
Syracuse, arose the Ionian cities of l^ontini and Catana (728 
B.C.), and the Dorian Megara Hyblaea (726 b.c.). Settlement on 
the south-western coast began about 688 b.c. with the joint 
Cretan and Rhodian settlement of (kla, and went on in the 
foundation of Selinus (the most distant Greek city on this side), 
of Camarina, and in 582 b.c. of the Geloan settlement of Acragas 
(Agrigentum, Girgenti), planted on a high hill, a little way from 
the sea, which became the second city of Hellenic Sicily. On 
the north coast the Ionian Himera (founded in 648 b.c.) was 
the only Greek city in Sicily itself, but the Cnidians founded 
Lipara in the Aeolian Islands. At the north-east corner, 
opposite to Italy, and commanding the strait, arose Zancle, a 
city of uncertain date (first quarter of the 7th century b.c.) and 
mixed origin, better known as Messana (Messene, Messina). 

I'hu.s n^ly aU the east coast of Sicily, a great part of the 
south coast, and a much smaller part of the north, passed into 
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the hands of Greek settlers — Sioeliots (StitfA-iwrat), as dis- 
tinguished from the native Sicels. This was one of the greatest 
advances ever made by the Greek people. The Greek element 
began to be predominant in the island. Among the earlier 
inhabitants the Sia‘Ls were already Ix'coming adopted Greeks. 
Many of them gradually sank intt) a not wholly unwilling subjei - 
tion as cultivators of the soil under Greek masters, liut there 
were also independent Sicel towns in the interior, and there was 
a strong religious intercommunion between the two races. Sicel 
Henna (Enna, Castrogiovanni) is the special seat of the worship 
of Demeter and her daughter. 

The^ Phoenicians, now shut up in one corner of the island, 
with Selinus on one side and Himera on the other founded right 
in their teeth, are bitter enemies ; but tlu* lime of 
their renewed greatness under the lu'ad.sliip of Carthage 
has not yet come. The 7th century n.(\ and ihcp^^od, 
early part of the 6th were a time in whieh the Greek 
cities of Sicily had their full share in the general prosperity 
of the Greek colonies ever>'where. For a while they outstripped 
the cities of old tJreece. Their political constitutions were 
aristocratic ; that is, the franchise was confined to the (h'scencl- 
ants of the original settlers, round whom an excluded l)ody 
(^ij/Aos or plebs) was often growing up. Ilto ancient kingship 
wiis perhaps kept on nr n newed in somt; of the Sieeliot and 
Italiot towns ; but it is more certain that civil dis.s(Uisions l(‘d 
very early to the rise of tyrants. The most famous if nut the 
first * is Phalaris of Acragas (Agrigentum), whose tvxact 
date is uncertain, whose kilters are now rust aside, and whose 
brazen bull has been called in question, but who cJtmrly ro.sti to 
power very soon after the foundation of Acragas. UndiT his 
rule the city at once sprang to the first place in Sicily, and he 
was the first Sieeliot ruler who held dominion ovit two Greek 
cities, Acragas and IlimcTa. This lime of prosperity was also 
a time of intellectual progrcnss. 'lo say nothing of lawgivers 
like Cdiarondas, the line of Skxdiot poets begun tjarly, and the 
circum.stunccs of the island, the udoi)Lion of many of its kjcal 
traditions and beliefs*— perhap.s a ceiiiiin intermingling of 
native bltKxl- gave the intellectual life of Sicily a character in 
some tiling.^ distinct from that of old Hellas. Stesichorus of 
Himera (r. 632-556 b.c.) holds a great plac’e among the lyric 
poets of Greece, and some place in the political history of Sicily 
a.s the oppfUKJnt of J^halaris. I’he arcliitecturc and .sculpture 
of this age have also left some of their most remarkable monu- 
ments among the Greek cities of Sicily. 'Ihc remains of the old 
temple.s of Selinus, with their archaic metopes, attributed to the 
6th century b.c., show us the Doric .style in its earlier state. In 
this period, too, lx;glns the fine series of Sicilian coins (see 
Numismatics: Sicily). 

This first piriod of Sicilian history lasts as long as Sicily remains 
untouched from any nrm-Hellenic quarter outside, anti as Jong 
as the Greek cities in Sicil)' remain as a rule independttnt 
of one another. A cliange begins in the 6th century 
and is accomplished curly in the 5th. I’he J'hoe- 
nician settlements in Sicily betamie dependent on Carthage, 
whose growing power begins to be dangerous to tl»e (irecks 
of Sicily. Meanwhile the growth of tyrannies in the Greek 
cities was beginning to group several towns together under a 
single master, and thus to increase tin; greatness of particular 
cities at the expense of their freedom. Thus Thero of Acragas 
(488-472), who bears a good chanicter there, ariquired als(j, 
like riialaris, the rule of Himera. One such power held dominion 
both in Italy and Sicily. Anaxilaus of Khegium, by a Jong and 
strange tale of treachery, occupied /ancle and changed its name 
to Messana. But the greate.st of the Sicelit)t powers, that of 
the Deinomenid dynasty, liegan at Gela in 505, and was in 485 
tran.slated by Gelo (q^v.) to .Syracuse. That city now 
became the centre of a greater dominion over both 
Greeks and Sicels than the island had ever before seen. But 
Gelo, like several later tyrants of Syracuse, takes hLs place — 
and it is the redeeming point in the position of all of them— us 

* Panaetius of Leon tin i (OoH b.c.) i« said to hn.v<> tjecn the earliest 
tyrant in Sicily. 
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the champion of Hellas against the barbarian. The great double 
invasion of 4S0 b.c. was planned in concert by the barbarians 
of the East and the West (Diod. xi. i ; schoL on Find., Pyih. i. 
146 ; Grote V. 294). While the Persians tlireatened old Greece, 
Carthage threatened the Greeks of Sicily. There were Siceliots 
who played the part of the Medizers in Greece : Selinus was on 
the side of Carthage, and the coming of Hamilcar was immediately 
brought about by a tyrant of Himera driven out by There. But 
the united power of Gelo and Thero, whose daughter Damarete 
Gelo had married, cruslied the invaders in the great battle of 
Himera, won, men said, on the same day as Salamis, and the 
victors of both were coupled as the joint deliverers of Hellas 
(Herod, vii. 165-167 ; Diod. xx. 20-25 > Pi*id. Pyth, i, 147-156 ; 
Simonides, fr. 42 ; Polyaenns i. 27). But, while the victory 
of Salamis was followed by a long war with Persia, the peace 
wliich was now granted to Carthage stayed in force for seventy 
years. Gelo was followed by his brother Uiero (478-467), the 
Wfi/vi subject of the songs of Pindar. Acragas 

meanwhile flourished under ITiero ; but a war between 
him and Hiero led to slaughter and new settlement at Himera. 
These transplantings from city to city began under Gelo and 
went on under Hiero They made speakers in old Greece 
(Thuc. vi. 17) contnist the permanence of habitation there with 
the constant changes in Sicily. 

None of these tyrannies was long-lived. The power of Thero 
fell to pieces under his son Thrasydaeus. When the power of 
Hiero passed in 467 b.c. to his brother Thrasybulus the freedom 
of Syracuse was won by a combined movement of Greeks and 
Sirels, and the Greek cities gradually settled down as they had 
been before the tyrannies, only with a change to democracy 
in their constitutions. TTic mercenaries who had received 
citizenship from the tyrants were settled at Messana. About 
fifty years of great prosperity followed. Art, science, poetry had 
all been encouraged by the tyrants. To these was added the 
special growth of freedom— the art of public speaking, in which 
the Sicilian Greeks became especially proficient, Corax being 
the founder of the rhetorical school of Sicily. Epicharmus 
(540-450), carried as a babe to Sicily, is a link between native 
Siceliots and th(‘ strang(*rs invited by Hiero ; as the founder of 
the local Sicilian comedy, he ranks among Siceliots. After 
him Sophron of Syra(!use gave the Sicilian mimes a place among 
the forms of Greek poetry. But the intellect of free Sicily 
stnjck out higher paths. Empedocles of Acragas is best known 
from the legends of his miracles and of his death in the fires 
of Aetna ; but he was not the less philosopher, poet and physician, 
besides his political career. Gorgias (q^v.) of Leontini had a still 
mon^ direct influence on Greek culture, as father of tlxe technical 
schools of rhetoric throughout Greece. Architecture too ad- 
vanced, and the Doric style gradually lost somewhat of its ai^plit 
massiveness. The temple at Syracuse, which is now the 
politan church, belongs to the earlier days of this time. '€ris 
followed by the later temples at Selinus, among them the temple 
of Apollo, which is said to have been the greatest in Sicily, and 
by the wonderful series at Acragas (see Agrioentom), 

During this time of j)rosperity there was no dread of 
Carthaginian inroiids. Diodorus's account of a war between 
Segesta and Lilybaeiim is open to considerable suspicion. We 
have, on the other hand, Fausanias’s evidence for the exist- 
ence in his day at Olympia of statues offered by Acragas 
out of spoil won from Motya, assigned to Calamis, an artist of 
this period (Freeman ii. 552), and the evidence of contemporary 
Conditioo inscriptions (i) for a Selinnntine victory over some un- 
of Sfeeio known enemy (possibly over Motya also), (2) for dealings 
•ma between Athens and ^gesta with reference to Halicyae, 
siemm*. Sicaji town. The latter is important as being the 
first appearance of Athens in Sicily. As early as 480 (Freeman 
iii. 8) indeed Themistocles seems to have been looking westward. 
Far more important are our notices of the earlier inhabitants. 
For now comes the great Sicel movement under Ducetius, who, 
between force and persuasion, came nearer towards uniting his 
people into one body than h^ ever been done before. From 

xMtive hill-lop of Menae, rising above the lake dedicated to 


the Falici, the native deities whom Sicels and Greeks alike 
honoured, he brought down his people to the new city of Palicae 
in the plain. His power grew, and Acragas could withstand 
him only by the help of Syracuse. Alternately victorious and 
defeated, spared by the Syracusans on whose mercy he cast 
himself as a suppliant (451), sent to be safe at Corinth, he came 
back to Sicily only to form greater plans than before* War 
between Acragas and Syracuse, which arose on account of his 
return, enabled him to carry out his schemes, and, with the 
help of another Sicel prince of Herbita, who bore the Greek name 
of Archonides, he founded Kale Akte on the northern coast. 
But his work was cut short by his death m 440 ; the hope of 
the Sicel people now lay in assimilation to their Hellenic neigh- 
bours. Ducetius's own foundation of Kale Akte lived on, and 
we presently hear of Sicel towns under kings and t3rrants, all 
marking an approach to Greek life. Roughly speaking, while 
the Sicels of the plain counti)* on the east coast became subject 
to Syracuse, most of those in other parts of the island remained 
independent. Of the Sicans we hear less ; but Hyccara in the 
north-west was an independent Sican town on bod terms with 
Segesta. On the whole, setting aside the impassable barrier 
between Greek and Phoenician, other distinctions of race within 
the island were breaking down through the spread of the Hellenic 
element, but among the Greek cities themselves the distinction 
between the Dorian and the Ionian or Chalcidian settlements 
was still keenly felt. 

Up to this time the Italiot and Siceliot Greeks have formed 
part of the general Greek world, while within that world they 
have formed a world of their own, and Sicily has agam 
formed a world of its own within that. Wars and ^ 
conquests between Greeks and Greeks, especially on the aSm 
part of Syracuse, though not wanting, have been on the 
whole less constant than in old Greece. It is even possible to 
apjieaJ to a local Sicilian patriotism (Thuc. vi. 64, 74). Presently 
this state of Sicilian isolation was broken in upon by the great 
Pelopxinnesian War. llie Siceliot cities were drawn into all^ce 
with one side or the other, till the main interest of Greek history 
gathers for a while round the Athenian attack on Syracuse. At 
the very beginning of the war the X^cedaemonians looked for 
help from the Dorian Siceliots. But the first active inter- 
vention came from the other side. Conquest in Sicily was a 
favourite dream at Athens (see Peloponnesian W ar). But 
it was onl;/ in 427 an opportunity for Athenian interference 
was found in a quarrel betv/een Syracuse and Leontini and 
their allies. ^ Leontini craved help from Athens on the ground 
of Ionian kindred. Her envoy was Gorgias; his p)eculiar style 
of rhetoric was now first heard m old Greece (Diod, xii. 53, 54), 
and his pleadings were successful. For several years from this 
time (427-422) Athens plays a p)art, diiefly unsuccessful, in 
Sicilian affairs. But the particulw events are of little imp>ort- 
ance, except as leading the way to the greater events that follow. 

The far more memorable interference of Athens in Sicilian 
affairs in the year 415 was partly in answer to the cry of the 
exiles of Leontini, partly to a quite distinct app)ca! from the 
Elymian Segesta. That city, an ally of Athens, asked for 
Athenian help against its Greek neighbour Selinus. In a dispute, 
paxXly about boundaries, partly about the right of intermarriage 
between the Hellenic and the HeUenizing city, Segesta was hard 
pressed. She vainly asked for help at Acragas — some say at 
Syracuse (Diod, xii, 82)— and even at Carthage. The last 
app>eal was to Athens, 

The details of the great Athenian expedition (415-413) belong 
partly to the political history of Athens (q.v.), piartly to that 
of Sy racuse (<7 .p.). ^ But its results make it a marked 
cpK)ch in Sicilian history, and the Athenian plans, 
successful, would ha\’e changed the whole face of the 
West. If the later stages of the struggle were remarkable for the 
vast number of Greek cities engaged on both sides, and for the 
strange inversion of relations among them on which Thucydides 
(vii. 57, 58) comments, the whole war was yet more remarkable 
for the large entrance of the barbarian element into the Athenian 
reckonings. The was undertaken on behalf of Segesta; 
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the Sicels gave Athens valuable help ; the greater barbarian 
powers out of Sicily also came into play. Some help actually 
came from Etruria. But Carthage was more far-sighted, if 
Syracuse was an object of jealousyi Athens^ succeeding to her 
dominion, creating a power too nearly alike to her own, would 
have provoked far greater jealousy. So Athens found no active 
support save at Naxos and Catena, though Acragas, if she would 
not help the mvaders, at least gave no help to her own rival. 
But after the Spartan Gylippus came, almost all the other Greek 
cities of Sicily were on the side of Syracuse. The war is instruc- 
tive in many wa^s. It reminds us of the general conditions of 
Greek seamanship when we find that Corcyra was the meeting- 
place for the allied fleet, and that Syracuse was reached only by 
a coasting voyage along the shores of Greek Italy. We are 
struck also by the low mUitary level of the Sicilian Greeks. The 
Syracusan heavy-armed are as far below those of Athens as those 
of Athens are below those of Sparta, The ^cjf-continental 
character of Sicily causes Syracuse, with its havens and its 
island, to be looked on, in comparison \sdth Athens, as a land 
power (^)ir€t/iwTai, Thuc, vii. 21), That is to say, the Siceliot 
level represents the general Greek level as it stood l^fore the 
wars in which Athens won and defended her dominion. The 
Greeks of Sicily had had no such military practice as the Greeks 
of old Greece ; but an able commander could teach both Siceliot 
soldiers and Siceliot seamen to out-manoeuv^ Athenians. The 
main result of the expedition, as regards Sicily, was to bring the 
island more thoroughly into the thick of Greek affairs. Syracuse, 
threatened with destruction by Athens, was saved by the zeal 
of her metropolis Corinth in stirring up the Peloponnesian rh^als 
of Athens to help her, and by the advice of Alcibiades after 
his withdrawal to Sparta, All chance of Athenian dominion in 
Sicily or elsewhere in the west came to an end. Syracuse repaid 
the debt by good service to the Peloponnesian cause, and from 
that time the mutual influence of Scily and old Greece is 
far stronger than in earlier times. 

But before the war in old Greece was over, seventy years 
after the great victory of Gelo (410), the Greeks of Sicily 
had to undergo barbarian invasion on a vaster scale than 
The disputes between Segesta and Selinus 
iavmaica Called in these enemies also. Ca^rthage, after a long 
und0r period of abstention from intervention in Sicilian 
Hmibai. affairs, and the observance of a wise neutrality during 
the war between Athens and Syracuse, stepp<^d in as the ally of 
Segesta, the enemy of her old ally Selinus. Her leader was 
Hannibal, grandson and avenger of the Harnilcar who had died 
at Himcra. In 409, at the head of a vast mercenary host, he 
sailed to Sicily, attacked Selinus and stormed the town 
after a murderous assault of nine days. Thence he went to 
Hiraera, with the object of avenging his grandfather. By this 
time the other Greek cities were stirred to help, while Sicels 
and Sicans joined Hannibal. At last Himera was stormed, and 
3000 of its citizens were solemnly slaughtered on the spot where 
Harnilcar had died. Hannibal then returned to Carthage after 
an absence of three months only. The Phoenician possessions in 
Sicily now stretched across the island from Himera to Selinus. 
The next victim was Acr^as, against which another expedition 
sailed in 406 under Hannibal and Himilco ; the town was sacked 
and the walls destroyed. 

Meanwhile the revolutiois of Syracuse affected the hbtoiy 
of Sicily and of the whole Greek world. Dionysius {q,v.) the 
tyrant began his reign of thirty-eight years in the first 
months of 405. Almost at the same moment, the new 
Carthaginian conunander, Himilco, attacked Gela and 
Camarina. Dionysius, coming to the help of Gela, was defeated, 
and was charged (no doubt with good ground) with treachery. He 
now made the mass of the people of both towns find shelter at 
Syracuse. But now a peace, no* doubt arranged at Gela, was 
formally concluded (Freeman iii. 587). Carthi^e was confiimed 
in her possession of Selinus, Himera and Acragas, with some 
Sican districts which had opposed her. The people of Gela 
and Camarina were allowed to occupy their unwalled towns as 
tributaries of Carthage. Leontini, latterly a Syracusan fort, as 


well as Messana and all the Sicels, were declared independent, 
while Dionysius was acknowledged as master of Syracuse 
(Diodorus xiii. 1 14). No war was ever more grievous to freedom 
and civilization. More than half Sicily was now under barbarian 
dominion; several of its noblest cities had perished, and a 
tyrant was established in the greatest. The ^th century b.c., 
after its central years of freedom and prosperity, ended in far 
deeper darkness than it had begun. The minuter ac'count of 
Dionysius belongs to Syracusan histor\' ; but his position, one 
unlike anytliing that had been before seen in Sicily or elsewhere 
in Hellw, fonm on epoch ij* the history of Europe. His only 
bright side is his championship of Hellas against tlie Phoenician, 
and this is balanced by his settlements of barbarian mercenaries 
in several (rreek cities. Towards the native races his policy 
varied according to momentary interests ; but on the whole 
his reign tended to bring the Sicels more and more within the 
Greek pale. His dominion is Italian as well as Sicilian ; his 
influence, as an ally of Sparta, is important in old Greece ; while, 
as a hirer of mercenaries everywhere, he had wider relations 
than any earlier Greek with the nations of western £uro|)e. He 
further opened new fields for Grt^ek settlement on both sides of 
the Adriatic. In short, under him Sicily became for tlic first 
time the scat of a great European power, while Syracuse, as its 
head, became the greatest of European cities. His reign was 
unusuaJly long for a Greek tyrant, and his career furnished a 
model for other rulers and invaders of Sicily. With him in 
truth btgins that wider range of Greek warfare, policy and 
dominion which the Macedonian kingdoms raity' on. 

The reign of Dionysius (405-367) is divided into marked 
periods by four wars with Carthage, in 398-397, 392, 383”378 
and 368. Before the first war his home power was all 
but overthrown ; be was besieged in Syracuse itself 
in 403 ; but he lived through the storm, and extended Cmrthag^, 
his dominion over Naxos, Catana and Leontini* All 
three perished as Greek cities. Catana was the first Siceliot 
city to receive a settlement of Campanian mercenaries, while 
otliers settled in non-Hellenic EntelJa. Naxos was settled by 
Sicels ; Leontini was again merged in Syracuse. Now begin the 
dealings of Dionysius with Italy, where tlie Khcgincs, kinsmen 
of Naxos and Catana, planned a fruitless attack on him in 
common with Messana. He then sought a wife at Rhegium, 
but was refused with scorn, while Locri gladly gave him Doris. 
The two citi(*s afterwards fared accordingly. In the first war with 
Carthage the Greek cities under Carthaginian dominiem or 
dependence helped him ; so did Sicans and Sicels, which last 
had among th(.‘m some stirring leaders ; EJymian Segesta clave 
to Carthage. Dionysius took the Phoenician stronghold of 
Motye ; but Himilco recovered it, destroyed Messana, founded 
the hill-town of Tauromenium above Naxos for Sicels who liad 
joined him, defeated the fleet of Dionysius off Catana and besieged 
Syracuse, Between in^'asion and home discontent, the tyrant 
was all but lost ; but the Spartan Pharacidas stood his friend ; 
the Cartliaginians again suffered from pestilence in the mar.shes 
of Lysimelia ; and after a masterly combined attack by land 
and sea by Dionysius Himilco went away utterly defeated, 
taking with him his Carthaginian troops and forsaking his allies. 
Gela, Camarina, Himera, Selinus, Acragas it.self, became subject 
allies of Dionysius. The Carth^inian dominicjn was cut down 
to wbat it had been before liannibars invasion. Dionysius 
then planted mercenaries at Leontini, ronquered some Sirel 
towns. Henna among them, and made alliances with others. He 
restored Messana, peopling it with motley settlers, among whom 
were some of the old Messenians from Peloponnc.sus. But ihe 
Spartan masters of the old Messenian land grudged this possible 
l)eginning of a new Messenian power. Dionysius therefore 
moved his Messenians to a point on the north ct^ast, where 
they founded T}Ticlaris. He clearly had a special eye to that 
region. He took the Sicel Cephaloedium (Cefalu), and even 
the old Phoenician border-fortress of Solous was betrayed to him. 
He beat back a Rhegine expedition^ Iria advance was 
checked by a failure to take the new SfatMlBlliiirtient of lauro* 
menium. llis enemies of all races nc^dMliltd themselves. 
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Many of the Sicels forsook him ; Acragas declared herself 
indcf)endent ; (larthage herself again took the held. 

The Carthaginian war of 392*-39i was not very memorable. 
Both sides failed in their chief enterjjrises^ and the main interest 
of the story comes from the glimpses which we get of the Sicel 
states. Most of them joined the Carthaginian leader Mago ; 
but he was successfully withstood at Agyrium by Agyris, the 
ally of Dionysius, who is described as a tyrant second in power 
to Dionysius himself. 'J'his way of speaking would imply that 
Agyrium had so far advanced in Greek ways as to run the usual 
course of a Greek commonwealth. The two tyrants drove 
Carthage to a peace by which she abandoned all her Sicel allies 
to Diony.sius. This time he took Tauromcnium and settled 
it with liis mert:enaries. For new colonists of this kind the 
established communities of all races were making way. Former 
transportations had been movements of Greeks from one Greek 
site to another. Now all races are confounded. 

Di()nysiu.s, now free from Phoenician warfare, gave hi.s mind 
to enterprises whicli raised his power to its greatest height. 
In tht? years 39o-'387 he warred against the ItuHot cities in alliance 
with their Lucanian enemies. Rhegiiim, Croton, the whole toe 
of the boot, were conquered. Their lands were given to I..ocri ; 
their citizens were taken to Syracuse, sometimes as slaves, 
sometimes as citizens. The master ()f the barbarians fell below 
the lowest Hellenic level whtm he put the brave Khegine general 
Phyton to a lingering death, and in other cases imitat(;d the 
Carthaginian cruelty of crucifixion. Conqueror of southern 
Italy, he turned his thoughts yet further, and became the first 
ruler of Sicily to stretch forth his hands towards the eastern 
peninsula. In the Adriatic he helped Hellenic extension, desiring 
no doubt to secure the important trade route into central 
Europe. He planted directly and indirectly some settlements 
in Apulia, wliile Syracusan cjxiles founded the more famous 
Ancona, lie htiped the Parians in their settlements of Issa and 
Pharos ,* he took into his pay Illyrian warriors with Greek arms, 
and helped the Molossian Alcetas to win back part of his kingdom. 
He was even charged with plotting with his Epirot ally to 
plunder Delphi. This even Sparta would not endure ; Diony.siiis 
had to content himself with sending a fleet along the west coai?t 
of Italy, to carry off the wealth of the great temjde of ('acre. 

In old Greece men now said that the Cireek folk was hemmed 
in between the barbarian Artaxerxes on the one side and 
Dionysius, master and planter of barbarians, on the other. 
These feelings found expression when Dionysius sent his embassy 
to the Glympic games of 3S4, and when L\’sias bade Greece rise 
against both its oppressors. Dionysius vented his wrath on 
those who were nearest to him, banishing many, among them 
his brother Leptines and his earliest friend Philistiis, and putting 
many to death. He was also once more stirred up to play the 
part of a Hellenic champion in yet another Punic war. 

In this war (383-37S) Dionysius seems for once to have had 
his head turned a first success. His demand that Carthage 
should altogether withdraw from Sicily was met by a cru.shing 
defeat. Then came a treaty by which Carthage* kept Sclinus 
and part of the land of Acragas. llie liahT.us bectime the 
boundary. Dionysius had also to pay 1000 talents, which 
caused him to be spoken of us becoming tribututy to the bar- 
barians. In the last years of his reign we hear climly of both 
Syracusan and C-arthaginian operations in southern Itulv. 
He also gave help to Sparta against 'Fhebes, sending Gaulish 
and Iberian mercenaries to tiike part in Greek warfare. His 
last war with Carthage, w’hich began with an invasion of western 
Sicily, and which was going on at his death in 307 n.c., was ended 
by a peace by which the Ilalycus remained the boundary. 

The tyranny of Dionysius tell, as usual, in the second genera- 
tion ; but it was kept np for ten y<*ar.«; after his d(‘ath by the 
energy of Philistus, now minister of his son Dionysius 
DioayMiuB Younger. It fell with tht* coming back of the 
exile Dion in 357 - The tyrann>' had lasted so long 
tM^fk easy than at the overthrow of the 

elder lytajHlpliOTMitf on an earlier state of things. It had 
been a ikiSpEpiil^^ throughout Sicily , full of breaking 


up t>f old landmarks, of confusion or races, and of movements 
of inhabitants. But it also saw the foundation gg2,s3T 
of new citie.s. Besides Tyndaris and Tauromenium, 
the foundation of Halaca marks another step in 
Sicel progress towards Hellenism, while the Carthaginians 
founded their strong town and fortress of Lilybaeum in place 
of Motya. Among these changes the most marked is the settle- 
ment of Campanian mercenaries in Greek and Sicel towns. 
Yet they too could be brought under Greek influences ; they 
were distant kinsfolk of the Sicels, and the forerunners of Rome. 
They mark one .stage of migration from Italy into Sicily. 

The reign of Dionysius was less brilliant in the way of art 
and literature than that of Hiero. Yet Dionysius himself 
I sought fame as a poe^t, and his success at Athens shows that his 
compositions did not deserve the full scorn of his enemies. 
The dithyrambic poet Philoxenus, by birth of (ythera, won his 
fame in Sicily, and other authors of lost poems are mentioned 
in various Siceliot cities. One of the greatest losses in all Greek 
history is that of the writings of Philistus (43b-35b), the Syracusan 
who had seen the Athenian siege and who died in the warfare 
betw'een Dion and the younger Dionysius. Through the time 
of both tyrants, he was, next to the actual rulers, the first man 
in Sicily ; but of his record of his own times we liave only what 
filters through the recasting of Diodorus. But the most remark- 
able intellectual movement in Sicily at this time was the influence 
of the Pythagorean philosophy, w'hich still Jived on in southern 
Italy. It led, through Dion, to the sev(*ral visits of Plato to 
Sicily under both the elder and the younger Dionysius. 

The time following the Dionysian tyranny was at Syracuse a 
time full of the most stirring local and personal interest, under 
her two deln'crers Dion and Timoleon. It is less easy « 
to make out thv exact effect on the rest of Sicily of ‘ 
the three years’ career of Dion, Between the death of Dion 
in 354 and the coming of Timoleon in 3. 14 we hear of a time of 
confusion in which Hellenic life seemed likely to die out. The 
cities, Greek and Sicel, were occupied by tyrants. 'J’he work of 
Timoleon whose headquarters were first at Tauromenium, 
then at Hadranum, was threefold — the immediate dtdiverance 
of Syracuse, the restoration of Sicily in general to freedom and 
Greek life, and the defence of the Greek cities against ('arthage. 
The great victory of the Oimissus in 339 led to a pc*a(‘e with 
Carthage with the old frontier ; but all Greek cities were to be 
free, and Carthage was to give no help to any tyrant. Timoleon 
drove out all the tyrants, and it specially marks the fusion of the 
two races that the y>eoy)le of the Sicel Agyrium were aflmitled 
to the citizenship of free Syracuse. From some towns he drove 
out the Campanians, and he largely invited Greek settlement, 
e.specially from the Italiot towns, which were hard pressed by 
the Bruttians. The Corinthian deliverer gave, not onl)’ Ss racuse, 
but all Greek Sicily, a new lease of life, though a short one. 

We have unluckily no intelligible account of Sicily during 
the twenty years after the death of Timoleon (337**31 ?)• His 
deliverance is said to have been followed by great 
immediate prosperity, but wars and dissensions very 
soon began again. The Carthaginians played off one 
city and parly against another, and Agathocles J following the 
same policy, became in 317, by Ireacherj’' and massacre, undis- 
puted t>Tant of Syracuse, and spread his dominion over many 
other cities. Acragas, strengthened by Syracusan exiles, now 
stands out again as the rival of Syracuse. The Cartliaginian 
Hamilcar w'on many Greek cities to the Punic alliance, 
Agathodes, however, with Syranise blockaded by a Carthaginian 
fleet, formed the bold idea of carrvu'ng the war into Africa. 

For more than three years (310-307) each side carried on 
warfare in the land of the other. Carthage was hard pressed 
by Agathodes, while Syracuse was no less hard pressed b\' 
Hamilcar. The force with which Agathodes invaded Africa 
was far from being wholly Greek ; but it was representatively 
European. Gauls, Samnites, Tyrrhenians, fought for him, while 
mercenary Greeks and Syracusan exiles fought for Carthage. He 
won many battlesMMd towns ; he quelled mutinies of his owm 
SWrniyard, Af^trthoele^ (1008). 
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troops ; by inviting and murdering Ophelias.* lord of Gyrene, 
he doubled his army and brought Carth^e near to despair. 
Meanwhile Syracu^, all but lost, had driven back HamUcar, 
and had taken him prisoner in an unsuccessful attack on 
Euryelus, and slain him when he came again with the help of 
the Syracusau exile Deinocrates. MeanwMe Acragas, deeming 
Agathocles and the barbarians alike weakened, proclaimed 
freedom for the Sicilian cities under her own headship. Many 
towns, both Greek and Sicel, joined the confederacy. It has 
now become impossible to distinguish the two races ; Hezina and 
Herbessus are now tlie fellows of Camarina and Leontini. But 
the hopes of Acragas pierished when Agathocles came back from 
Africa, landed at ^linus, and marched to Syracuse, taking one 
town after another. A new scheme of Sicilian union was taken 
up by Deinocrates, which cut short his dominion. But he now 
relieved Syracuse from the Carthtiginian blockade ; his mer- 
cenaries gained a victory ov'er Acragas ; and he sailed again for 
Africa, where fortune had turned against his son Archagathus, 
as it now did against himself. He left his sons and his army 
to death, bondage or Cartliaginian service, and came back to 
Sicily almost alone. Yet he could still gather a force which 
enabled him to seize Segesta, to slay or enslave the whole 
population, and to settle the city with new inhal>itanls. This 
change amounts to the extinction of one of the elements in the 
old population of Sicily. We hear no more of Elymi ; indeed 
Segesta has been practically Greek long before this. Deinocrates 
and Agathocles came to a kind of partnership in 304, and a peace 
with C'arthagf, with llie old boundary, secured Agathocles in 
the possession of Syracuse and eastern Sicily (301). 

At some stage of his African campaigns Agathocles had 
taken the title of king. Earlier tyrants were well pleased to 
be spoken of as kings ; but no earlier rulers of Sicily put either 
their heads or their names on the coin. Agathocles now put his 
name, first without, and then with, the kingly title, though 
ncvcjr his own likeness—lliero 11 . was the first to do this. Tliis 
w^as in imitation of the Macedonian leaders who divided the 
dominion of Alexander. I’he relations bdween the etistern 
and western Gniek worlds are drawing closer. Agalliotdcs in 
his old age took a wife of the house of Ptolemy ; he gave Ids 
daughter Lanassa to Pyrrhus, and established Ids power east of 
Hadria, as the first Sicilian ruler of Corcyra. Alike more daring 
and more cruel than any ruler before him, he made the island 
the .seat of a greater power than any of them. 

On the death of Agathocles tyrants sprang up in various 
cities. Acragas, under its king Phintias, won back for the 
Period moment somewhat of its old grcatn(;ss. By a new 
mfter depopulation of Gela, he founded the youngest of 

A£Mtto> Siceliot cities, I^hintias, by the mouth of the southern 

Himera. And Hellas was cut short by the seizure 
of Messana by ihc disbanded Camf)anian mercenaries of 
Agathocles {c\ 282), who proclaimed themselves a new people in 
a new city by the name of Mamertines, children of Mamers or 
Mars. Messana became an Italian town— “ Mamertina civitas.” 

The Campanian occupation of Messana is the first of the 
chain of events which led to the Roman dominion in Sicily. As 
Pyrrhus Komc has hardly been mentioned in Sicilian story. 

The Mamertine settlement, tlie war with Pyrrhus, 
bring us on quickly. Pyrrhus (q.v,) came as the champion of 
the western Cirecks against all barbarians, whctlier Romans 
in Italy or Carthaginians in Sicily. His Sicilian war (278-276) ^ 
was a mere interlude between the two acts of his war with Rome. 
As son-in-law of Agathocles, he claimed to be si>ecially king 
of Sicily, and he held the Sicilian conquest of Corcyra as the 
dowry of lanassa. With such a deliverer, deliverance meant 
submission. Pyrrhus is said to liave dreamed of kingdoms of 
Sicily and of Italy for his two sons, the grandsons of Agathocles, 
and he himself reigned for two years in Sicily as a king who came 
to be no less haUid tluxn the tyrants. Still as Hellenic champion 
in Sicily he has no peer. 

The Greek king, on his w'ay back to fight for Tarentum agaiast 
Rome, had to cut his way through Cartf^inians and Mamertines 

> For the ezisuing years cf. Romh: Hts/ory, II. " J he Republic." 
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in Roman alliance. His saying that he left Sicily as a wrestling- 
ground for Romans and Carthaginians was the very truth of the 
matter. Very soon came the first war between Rome and 
Carthage (the “ First Punic War It mattered much, now 
that Sicily was to have a barbarian master, whether that 
master should be tlie kindred barbarian of Europe or the bar- 
barian of Asia transplanted to the shore of Africa. 

Sicily in truth never had a more hopeful champion tliun 
Hiero II. of Syracuse. The established rule of Carthage in 
western Sicily was now something that could well be 
endured ak»ngside of the robber commonwealth at 
Messana. The dominion of the freebooters was spreading. 
Besides the whole north-eastern corner of the island, it reached 
inland to Agyrium and (!entoripa. The Mamertines leagued 
with otlier Campanian freebooters who had forsaken the service 
of Rome to establish themselves at Rhegium. But a new 
Syracusan power was growing up to meet them. Hiero, claiming 
descent from Gelo, pressed the Mamertines hard. He all but 
drove them to the surrender of Messana ; he even helped Rome 
to chastise her own rebels at Rhegium. The wrestling-ground 
was thus (Opened for the two barbarian commonwealths. Cur- 
thujginian troops held the Mes.sanian citadel against Hiero, 
while another party in Messana craved the help of the head of 
Italy. Rome, cliasliser of tin; freebooters of Rhegium, saw 
Italian brethren in the freebooters of Messana. 

Tlie exploits of Hiero had already won him the kingly title 
(270) at Syracuse, and he was the representative of Hellenic life 
and independence throughout the island. Partly in this cliar* 
ailer, partly as direct sovereign, he was virtual ruler of a large 
part of eastern Sicily. But he could not aspire to the dominion 
of earlier Syracusan rulers. The advance of Rome after the 
retreat of Pyrrhus kept the new king from all hope of their 
Italian position. And presently the new kingdom exchanged 
independence for safety. When Rome entered Sicily as the 
ally of the Mamertines, Hiero became the ally of Carthage, But 
in the second year of the war (263) he found it needful to cluinge 
sides. His alliance with Rome murks a great epoch in the 
history of the Greek nation. The kingdom of llicro was the 
first-fruits out of Italy of the s>'stem by which alliance with 
Rome grew into subjection to Rc.me. lie was the first of 
Rome’s kingly va.ssal.s. His only burthen was to give help to 
the Roman side in war ; within his kingdom lie was free, and 
hi.s dominions flourished as no part of Sicily had flourished 
since the days of Timoleim. 

During the twenty-tlirce years of the Idist Ihinic War (264- 
241) the rest of tJie island sulTered greatly. I’he war for Sicily 
was fouglit in and round Sicily, and the Sicilian cities 
were taken and retaken by the ci>ntending powers 
(see PuKir Wars), The highest calling of the Greek 
liad now, in the western lands, riassed to the Roman. 

By the treaty which ended the war in 241 Carthage ceded 
to Rome all her possessions in Sicily. As that part of the 
island wliich kept a nutionaJ Greek government became the 
first kingdom dependent on Rome, so the share of 216-210 
(Carthage became the first Roman province. Messana 
idone remained an Italian ally of K(jme on Si( iliun soil. 

We have no picture of Sicily in the first period of Roman 
rule. One hundred and seventy years later, several towns 
witliin the original province enjoyed various degrees of freedom, 
which they had doubtle.ss kept from tlie beginning. Panormus, 
Segesta, with Centoripa, Ilalesa and Halikye, once SiccI but now 
Hellenized, kept the position of free cities (liberae ei imwutics, 
Cic. Verr, iii. 6). llie rest paid tithe to the Roman peciple as 
landlord. The province w'us ruled by a pra(!t.or .sent yearly 
from Rome. It formed, as it had even fnmi tlie Carthaginian 
period, a closed customs district. Within the Roman priivince 
the new state of things called forth much discontent ; but 
Hiero remained the faithful ally of Rome through a long life. 
On his death (216) and the accession of his grand.son Hieronymus, 
his dynasty was swept away by the last revolution of Greek 
Syracuse, The result was revolt against Rome, the great siege 
and capture of tlie city, the addition of Hiero ’s kingdom to the 
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Roman province. Two towns only, besides Messana, which 
had taken the Roman side, Tauromenium and Netos, were 
admitted to the full privileges of Roman alliance. Tauromenium 
indeed was more highly favoured than Messana. Rome had a 
right to demand ships of Messana, but not of Tauromenium. 
Some towns were destroyed ; the people of Henna were 
massacred. Acragas, again held for (larthage, was for four 
years (214-210) the centre of an iwtivc campaign. The story 
of Acragas ended in plunder, slaughter and slavery ; three 
years later, the story of Agrigentum began. 

The reign of Hiero was the last time of independent Greek 
culture in Sicily. His time marks the growth of a new form of 
local Sicilian genius. The spread of Hellenic culture among the 
Sicels had in return made a Greek home for many Sicel beliefs, 
traditions and customs. Bucolic poeti-y is the native growth of 
Sicily ; in the hands of llieocritus it grew out of the germs 
supplied by Epicharmus and Sophron into a distinct and finished 
form of the art. The poet, himself of Syracuse, went to and fro 
between the courts of Hiero and Ptolemy Phikdelphus ; but his 
poetry is essentially Sicilian. So is that of his successors, 
both the Syracusan Moschus and Bion of Smyrna, who came 
to Sicily as to his natural school. 

With the incorporation of the kingdom of Hiero into the 
Roman province independent Sicilian history comes to an 
ShU many ages. In one part of the island the 

Romma* Roman people stepped into the position of Carthage, in 
another part into that of King Hiero. The allied cities 
kept their several terms of alliance ; the free cities kept their 
freedom ; elsewhere the land paid to the Roman people, accord* 
ing to the law of Hiero, the tithe whi(^h it had jiaid to Hiero. 
But, as the tithe was let out to puhlicani, oppression was easy. 
The praetor, after the occupation of Syracuse, dwelled there in 
the palace of Hiero, as in the capital of the island. But, as a 
survival of the earlier state of things, one of his two quaestors 
was quartered at Er>^x, the other being in attendance on himself. 
Under the supreme dominion of Rome even the nn])rh'ileged | 
cities kept their own laws, magistrates and assemtilies, provision 
being made for suits between Romans and Siinlians and between 
Sicilians of different cities {Vert. ii. 16). In Latin the one name 
Siciili takes in all the inhabitants of the island ; no distinction 
is drawn between (ireek and Sicel, or even between Greek and 
Phoenician cities. It is assumed that all Siculi are Greeks (Km'. 

3> 29, 49; 65 J ”!• 37; 40, 73)* J^ven in Greek, SturcXot is 

now sometimes used instead of '^iKckuoraL, All the persons 
spoken of by Cicero have (7rt?ek names save — ^a most speaking 
exception — Gaius Heius of Mamertrna dvilas. Inscriptions too 
from Sicel and Phoenician cities are commonly Greek, even when 
they commemorate men with Phoenician names, coupled perhaps 
with Greek surnames. The process of Hcllenization which had 
been so long going on had at last made Sicily thorouglily Greek. 
Roman conquest itself, which evorj'where carried a Greek 
clement with it, would help this result. The com of the fertile 
island was said even then to feed the Rom;in people. It was this 
character of Sicily which led to its one frightful piece of local 
histor)\ The wars of Rome, and the systemjitic piracy 
kidnapping that followed them, filled the Mediter- 
ranean lands with slaves of all nations. Sicily stood 
out before the rest as the first land to lx* tilled by slave-gangs, 
on the estates Ix^th of rich natives and of Roman settlers. It 
became the granar}’- of Rome and the free population naturally 
degenerated arid died out. The slaves were most harshly treated, 
and eN'en encouraged by their masters to rob. The land was 
full of disorder, and the praetors shrank from enforcing the law 
against offenders, many of whom, as Roman knights, might be 
their own judges. Of these causes came the two great slave- 
revolts of the second half of the 2nd centurt^ b.c. The first lasted 
from 134 to 132, the time of Tiberius Gracchus and the fall of 
Numantia. Enna and Tauromenium were the headquarters of 
the revolt. The second (the centre of which was Triocala, the 
modern S. Anna, 9 m. N.E. of Sriacca) lasted from ic2 to 99, 
the time of the Cimbrian invasion. At other times the power of 
Rome might have quelled the revolt more speedily. 


The slave wars were not the only scourge that fell on Sicily, 
The pirates troubled the coast, and all other evils were out- 
done by the three years' government of Verres ( 73 “ 7 o Lmt^r 
Besides the light which the great impe^hment Rommi 
throws on the state of the island, his administration mhim 
seems really to have dealt a lasting blow to its 
prosperity. The slave wars had not directly touched the great 
cities ; Verres plundered and impoverished everywhere, re- 
moving anything of value, especially works of art, that took his 
fancy, and there is hardly a city that liad not to complain of 
what it suffered at his hands. Another blow was the occupation 
of Messana by Sextus Pompeius in 43 b.c. He was master of 
Sicily for scx'cn years, and during this period the corn supply of 
Rome was seriously affected, while Strabo (vi. 2, 4) attributed 
to this war the decayed state of several cities. To undo this 
mischief Augustus planted Roman colonies at Palermo, Syr^use, 
Tauromenium, Thermae, Tyndaris and Catana. The island 
thus received another Italian infusion ; but, as elsewhere, Latin 
in no way displaced Greek; it was simply set up alongside of it 
for certain purposes. Roman ta.«ites now came in; Roman 
buildings, especially amphitheatres, arose. The Mamertines 
were Roman citizens, and Netum, Centuripae and Segesta had 
become I^tin, perhaps by a grant of Caesar himself, but in any 
case l>efore the concession of Latin rights to the rest of Sicily ; 
this was followed by M. Antonius’s grant of full citizenship to 
the whole island. But Sicily never became thorouglily Roman ; 
no roads were constructed, so that not a single Roman milestone 
has been found in the whole island. In the division of provinces 
between Augustus and the senate, Sicily fell to the latter. Under 
the empire it has practically no history. Few emperors visited 
Sicily; Hadrian was there, as ever3rwhcre, in a.d. 126, and 
ascended Etna, and Julian also (C.D. 10). In its provincial 
state Sicily fell back more than some other provinces. Ausonius 
could still reckon Catana and fourfold Syracuse (“ quadrupUces 
Syracusa45 ") among the noble cities ; but Sicily is not, like 
Gaul, rich in relics of later Roman life, and it is now Egypt 
rather than Sicily that feeds Rome. The island has no internal 
history beyond a very clmracteristic fact, a third revolt of slaves 
and bandits, which was quelled with difficulty in the days of 
Gallienus. External history there could be none in the central 
island, with no frontier open to Germans or Persians. There 
was a single Frankish attack under Probus (276-282), In the 
division of Constantine, when the word “ province " had lost its 
meaning, when Italy %4elf was mapped out into provinces, 
Sicily became one of theS#last Along with Africa, Raetia and 
western Illyricum, it became {3^ of the Italian praefecture ; 
along with the islands of SardiniaAid Corsica, it became part of 
the Italian diocese. It was now ruled by a corrector, afterwards 
by a consular under the authority of the vicar of the Roman 
city {Not Imp, 14, 5). 

Sicilian history began again when the wandering of the 
nations planted new powers, not on the frontier of the empire, 
but at Its heart. The powers between whicli Sicily 
now passed to and fro were Teutonic powers. The 
earlier stages of Teutonic advance could not touch 
Sicily. Alaric thought of a Sicilian expedition, but a storm 
hindered him. Sicily was to be reached only by a Teutonic 
power which made its way tlirough Gaul, Spain and Africa, The 
Vandal now dwelt at Cartilage instead of the Canaanite. Gaiseric 
(429-477) subdued the great islands for which Roman and 
Phoenician had striven. Along with Sardinia, Corsica and 
the Balearic Isles, Sicily was again a possession of a naval power 
at Carthage. Gaiseric made a treaty with Odoacer almost like 
that which ended the First Punic War, He gave up (Victor 
Vitensis i, 4) the island on condition of a tribute, which was 
hardly paid by Thcodoric. Sicily was now ruled by a Gothic 
count, and the (kiths claimed to have treated the land with 
special tenderness (Procopius, Bell, Goth, iii. 16). The island, 
like the rest of Theodoric’s dominions, was certainly well looked 
after hy the great king and his minister ; yet we hear darkly of 
disaffection to Gothic rule (Cass. Var, i. 3). Thcodoric gave 
back Lilybaeum to the Vandal king Thrasamund as the dowry 
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of his sister Analafrida (Proc. Bell. Vand. i. 8). Yet lilybaeum 
was a Gothic possession when Belisarius, conqueror of Africa, 
demanded it in vain as part of the Vai^al possessions (Proc. 
Bell, Vand. ii. 5 ; Bell, Goth, i, 3). In the Gothic war Sicily 
was the first land to be recovered for the empire, and that with 
the good will of its people (535). Fanormus alone was stoutly 
defended by its Gothic garrison. In 550 Totila took some 
fortresses, but the great cities all withstood him, and the Goths 
were driven out the next year, 

Sicily was thus won l>ack to the Roman dominion. Belisarius 
SJie/J!y Pyrrhus and Marcellus in one. For 430 years 

uaderihe some part of Sicily, for 2S2 years the whole of it, 
BMMten again remained a Roman province. To the Gothic 
Empire^ Count again succeeded, under Justinian, a Roman 
praetor, in Greek o-rpaD/yos. That was the official title; 
we often hear of a patrician of Sicily, but patrician {g,v,) 
was in strictness a personal rank. In the later mapping out of 
the empire into purely military divisions, the theme (wpa) of 
Sicily took in both the island and the nearest peninsula of the 
mainland, the oldest Italy. The island itself was divided for 
financial purposes, almost os in the older times, into the two 
divisions of Syracuse and Lilybaeum. The revolutions of Italy 
hardly touched a Lind which looked steadily to the eastern Rome 
as its head- The Lombard and Frankish masters of the peninsula 
never fixed themseh’cs in the island. When the Frank took 
the imperial crown of the west, Sicily still kept its allegiance to 
the Augustus who reigned at Constantinople, and was only 
tom away piecemeal from the empire by the next race of 
conquerors. 

This connexion of Sicily with the eastern di\nsion of the 
empire no doubt largely helped to keep up Greek life in the 
Bccieah island. This was of course strengthened by union with 
maUcMi a power which had already a (keek side, and where the 

niatioaa Greek side soon became dominant. Still the connexion 
with Italy was close, especially the ecclesiastical 

connexion. Some things tend to make Sicily look less (keck 
than it really was. The great source of our knowledge of 
Sicily in the century which followed the rcconquest by Beli- 
sarius is the Letters of Pope Gregory the Great, and they naturally 
show the most Latin side of things. The merely official use of 
Latin Avas, it must be remembered, common to Sicdly with 
Constantinople, (kegory’s Letters are largely occupied w'ith the 
affairs of the great Sicilian estates held by the Roman church, 
as by the churches of Milan and Ravenna. But they deal with 
many other matters. Saint Paul’s visit to Syracuse naturally 
gave rise to many legends ; but the C hristian church undoubtedly 
took early root in Sicily. We hear of Manic haeans {(\D. 163) ; 
Jews were plentiful, and Gregory causes compensation to he 
made for the unlawful destruction f»f synagogues. Many 
Christian catacombs and Byzantine rock-cut villages, churches 
and tombs have been explored of recent >Tars. See the compre- 
hensive work by the late J. Fiihrer and V. Schultze, “ Die 
altchristlichcn (kabstatte Siziliens ” (Berlin, 1907, Jahrlnirh 
des K.D, archdolnfiischmt Instiiuts, Ergiinzungshfft vii.) : and 
several articles by P. Osi in the NoHzie degli sewoi, and in 
Byzantinische Z,eitschri.jt (1898, i ; 1S99, (>13)* Of paganism 
we find no trace, saAT that piigan slaves, doubtless not natives 
of the island, were held by Jews (C.D. 127). Herein is a contrast 
between Sicily and Sardinia, wffiere, according to a letter from 
GregorA^ to the empress C^onstantina, Avife of the emperor 
Maurice (594-595)? Playing for a lightening of taxation in both 
islands, paganism still lingered (C.D. t 2 t). Sicily belonged to 
477 ^& 29 . If-tin patriarchate ; but v'o already (C.T). 103) 
see glimmerings of the coming disputes between the 
Eastern and Western Churches. Things were changed when 
I^eo the Isaurian confiscated the Sicilian and Calabrian estates 
of the Roman (liurch (Theoph. i. 631). 

In the 9th, Toth and nth centuries the old drama of Sicily 
was acted again. The island is again disputed between Europe 
and Asia, transplanted to Africa between Greek and Semitic 
dwellers on her OAvn soil. Panormns and Syracuse are again 
the headquarters of races and creeds, of creeds yet more than 


3* 

of races. The older religious differences were small compiared 
with tlie strife for life and death between Christendom and 
Islam. Gregory and Mahomet were contemporaries, 
and, though Saracen occupation did not begin in f 
Sicily till more than two centuries after Gregory’s tnroaJH. 
death, Saracen inroads began much sooner. In 
65s ("fheoph. i. 532) part of Sicily was plundered, and its 
ii^biUints carried to Damascus. Then come the strange 
^isode of the visit of Constans II. (641-668), the first emperor, 
it would seem, who had set foot in Sicily since Julian. After a 
war with the Lombards, after twelve days’ plunder of Rome, 
he came on to Syracuse, where his oppressions led to his murder 
in 668. Sicily now saw for the first time the setting up of a 
tyrant in the later sense. Mezetius, commander of the Eastern 
army of Constans, revolted, but Sicily and Roman Italy kept 
their allegiance to the new empert^r Constantine Pogonatus, 
who come in person to destroy him. Then came another Saracen 
inroad from Alexandria, in which Syracuse Avas sacked (Paul. 
Diac. v. 13). Towards the end of the 8th century, though Sicily 
itself was untouched, its patricians and their forces play a part 
in the affairs of southern Italy as enemies of the Frankish power. 
Charlemagne himself was believed (The()ph. i. 736) to have 
designs on Sicily ; hut, when it came to Saracen invasion, the 
sympathies of both pope and Caesar lay with the invaded 
Christian land (Mon, Car. 323, 328). 

In 813 a peace for ten years was made between the Saracens 
and the patrician Ckegory. A few years after it expired Saracen 
settlement in the island k'gan. A]x)ut this time Crete 
was seized hy Spanish adventurers. But the first 
Saracen settlers in Sicily were the African neighbours 
of Sicily, and they were called to the work by a home treason. 
1'he story has been tricked out with many romantic details 
(Chrofi. Salem. 60, ap. Peitz, iii. 498 ; Theoph. Ont. ii. 272 ; 
George Cedrenus, ii. 97); but it .seems plain that Euphemius 
or Eiithymius of Syracuse, supported by his own citizens, 
revolted against Mi(*huel tbe Stfimmerer (820-829), and, when 
defcfitcd by an imj)erial army, ask(^d lu'lp of Ziyfidet Allah, the 
Aghlabitc prince of Kairawfin, and offered to hold the i.sland of 
him. The struggle of 138 years now began. Euphemius, a 
puppet emperor, was led about by his Saracen allies much as 
earlier puppet emperors had been led about by Alaric and 
Ataiilf, till he was slain in one of the many sieges. Ilie second 
Semitic conquest of Sicily began in 827 at Mazzara on the old 
border of Greek and Phoenician. The advance of the invaders 
was slow. In two years all that was done was to occupy 
Mazzara and Mincum— the old Menae of Pucetius — strange 
points certainly to begin with, and seemingly to destroy 
Agrigentum, a\t 1I u.sed to destruction. Attacks on Syracuse 
failed ; so did attacks on Henna— Cas/r7/m Enrtae, g^Q-ioeo, 
now changing into Casirnm Johannis (perhaps Katrr/Kt- 
idrvjj), Castrogiovanni. The actual gain was small ; but the 
invaders t(>f»k .seizin alike of the coast and of the island. 

A far greater conquest followed when new invaders came from 
Spjiin and when llieodotuR was kilhrd in 830. The; next year 
Panomuis passed away for ever from Roman, for 230 years from 
('hrislian, rule. Syracuse was for fifty years, ncjt only, us of old, 
the bulwark of Europe, but the bukark of Christendom. By 
the conquest of Panormns the Saracens were firmly rooted in 
the island. It became the scat of tnc amir or L?rd of Sicily. 
We hear dimly of treasonable dealing.s with them on the part 
of the strategos Alexius, son-in-law f)f the? emperor Theophilus ; 
but we see more clearly that Saracen advaiicc was largely 
hindered by dissensions between the African and the Spanish 
settlers. Tn the end the Moslem conquests in Sicily became 
an Aghlabite principality owning at best a formal superiority 
in the princes of ^Cairawfin. With the Saracen occupation 
begins a new division of the island, which becomes convenient 
in tracing the progress of Saracen concjiic.st. This is into three 
valleys, known in later forms of language as Val cli Mazzara 
or Mazza in the N.W., Val di Koto in ‘j^e and Val 
Demone (a name of uncertain origin) in Amari, 

Musulmani in Sicilia ^ 465). The settlement 
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of Val di Mazzara answers roughly to the old Carthaginian 
possessions. iFrom Panormus the amir or lord of Sicily, 
Mahonmied ibn Abdallah, sent forth his plunderers throughout 
Sici^ and even into southern Italy. There, however, they made 
no lasting settlements. 

The chief work of the next ten years was the conquest of the 
Val di Noto, but the first great advance was made elsewhere. 
In 843 the Saracens won the Mamertine city, Messana, and thus 
stood in the putli between Italy and Sicily, Tlien the work 
of conquest, as dcscril^ed by the Arabic writers, went on, but 
slowly. At last, in 859, the very centre of the island, the strong- 
hold of Henna, was taken, and the main part of Val di Noto 
followed. But the divisions among the Moslems helped the 
Christians ; they won back several towns, and beat off all 
attacks on Syracuse and Tauroracnium. It is strange that the 
reign of Basil the Macedonian (867), a time of such renewed 
vigour in the empire, was the time of the greatest of all losses 
in Sicily. In Italy the imperial frontier largely advanced ; 
in Sicily imperial fleets threatened Panormus. But in 875 the 
accession of Ibrahim ibn Ahmad in Africa changed the face of 
things. The amir in Sicily, Jafar ibn Ahmad, received strict 
orders to act vigorously against the eastern towns. In 877 
began the only successful Semitic siege of Syracuse. The next 
year the city passed for the first time under the yoke of 
strangcTs to the fellowship of Europe. 

Thus in fifty-one years the imperial and Christian territory in 
Sicily was cut down to a few points on or near the eastern coast, 
to the Val Demone in short without Messana. But between 
Moslem dissension and Christian valour the struggle had still 
to be waged for eighty-seven years. Henna had been the chief 
centre of Christian resistance a generation earlier; its place 
was now taken by the small fort of Rametta not far from Messina. 
The Moslems of Sicily were busy in civil wars ; Arabs fought 
against Berbers, both against the African overlord. In 900 
Panormus liad to be won by a son of Ibrahim from Moslem rebels 
provoked by his father’s cruelty. But when Ibrahim himself 
came into Sicily, renewed efforts against the Christians led to the 
first taking of Tauromenium (908), of Rametta and of other 
points. The civil war that followed his death, the endless 
revolutions of Agrigentum, where the weaker side did not scruple 
to call in Christian help, hindered any real Saracen occupation 
of eastern Sicily. The emperors never gave up their claims to 
Sicily or their hopes of recovering it. Besides the struggle with 
the Christians in the island, there was often direct warfare 
between the empire and the Saracens ; but such warfare was 
more active in Italy than in Sicily, In 956 a peace or truce was 
made by the emperor Constantine Purphyrogenitus. A few 
years later, Otho the (Ireat, the restorer of the Western empire, 
looked to Sicily as a land to be won back for Cliristcndom. 
It had not yet wholly passed away ; but the day soon came. 
Strange to say, as Syracuse fell in the reign of Basil the Mace- 
donian, the Saracen occupation was completed in the reign of 
Nikephoros Phokas (Nicephorus Phocas), the deliverer of Crete. 
In the year of his accession (963) Tauromenium was taken, and 
became for a hundred years a Mahommedan possession, Rametta 
was the last stronghold to fall (965). 

Thus in 138 years the Arab did what the Canaanitc had never 
done. The whole island was a Semitic, that is a Mahommedan, 
possession. Yet the complete Saracen possession of Sicily 
may seem a thing of a moment. Its first and longest period 
lasted only 73 years. In that time Mahommedan Sicily was 
threatened by a Western emperor ; the Arabic writers claim 
R0€om^ the Saracen army by which Otho II. wus beaten back 
in 983 as a Sicilian army. A mightier enemy was 
BaMt0ra threatening in the East. Basil II. planned the recovery 
entire. Sicily in good earnest. In 1027 he sent a great army ; 
but his death stopped their progress before they reached the 
island. But the great conqueror had left behind him men 
trained in his school, and eleven years later the eagles of the new 
Rome again m^ched to Sicilian victories. The ravages of 
the Sicihan A«aci|y jn the Greek islands were more frightful 
than ever, Maniaces, the first captain of his time, 


was sent to win back the lost land. He too wa.s helped by S^cen 
dissensions. The amir Abul-afar became a Roman vassal, and, 
like Alaric of old, became magister militum in the 
Roman army. His brother and rival Abuhafas brought 
help from Africa ; and finally all joined against the Christians. 
Four years of Christian victory (1038-1042) followed. In the 
host of Maniaces were men of all races— Normans, who had 
already begun to show themselves in south Italy, and the 
Varangian guard, the best soldiers of the empire, among whom 
Harold Hardrada himself is said to have held a place. Town 
after town was delivered, first Messana, then Syracuse, then a 
crowd of others. The exact extent of the reconquest Is uncertain ; 
Byzantine writers claim the deliverance of the whole island ; 
but it is certain that the Saracens never lost Panormus. But 
court influence spoiled everything : Maniaces was recalled ; 
under his successor Stephen, brother-in-law of the emperor 
Michael, the Saracens won back what they had lost. Messana 
alone held out, for how long a time is uncertain. But a con- 
queror came who had no empresses to thwart him. In 1060 
began the thirty years’ work of the first Roger. 

Thus for 263 years the Cliristian people of some part or other 
of Sicily were in subjection to Moslem masters. But that 
subjection differed widely in different times and places. 

The land was won bit by bit. One town was taken 
by storm ; another submitted on terms harsher or Smrmc^a 
more favourable. The condition of the Christians 
varied from that of personal slaves to that of communities 
left free on the payment of tribute. The great mass were in the 
intermediate state usual among the non-Mahommedan subjects 
of a Mahommedan power. The dhimml of Sicily were in 
essentially the same case as the rayahs of the Turk. While 
the conquest was going on, the towns that remained unconquered 
gained in point of local freedom. They became allies rather 
than subjects of the distant emperor. So did the tributary 
districts, as long as the original terms were kept. But, as ever, 
the condition of the subject race grew worse. After the complete 
conquest of the island, while the mere slaves had turned Mahom- 
medans, there is nothing more heard of tributary districts. At 
the coming of the Normans the whole Christian population 
was in the state of rayaJis, Still Christianity and the Greek 
tongue never died out ; churches and monasteries received 
and held property ; there still are saints and .scholars. It 
would be rash to deny that traces of other dialects may not have 
lingered on ; but Greek and Arabic were the two written tongues 
of Sicily when the Normans came. The Sicilian Saracens were 
hindered by their internal feuds from ever becoming a great 
power; but they stood high among Mafbnmcdaii nations. 
Thtnr advance in civilization is shown by their position 
under the Normans, and above all by their admirable style 
of architecture (see Palermo). They had a literature which 
Norman kings studied and promoted. The Normans in short 
came into the inheritance of the two most civilized nations of 
the time, and flowed them to flourish side by side. 

The most brilliant time for Sicily as a power in the world 
begins with the coming of the Normans. Never before or after 
was the island so united or so independent. Some of 
the old tyrants had ruled out of Sicily ; none had coj^est. 
ruled over all Sicily. The Normans held all Sicily as 
the centre of a dominion which .stretched far beyond it. The 
conquest was the work of one man, Count Roger of the 
house of Hauteville (see Roger I.). The conejuests of the 
Normans in Italy and Sicily form part of one enterprise ; but 
they altogether differ in cliaracter. In Italy they overthrew the 
Byzantine dominion ; their own rule was perhaps not worse, 
but they were not deliverers. In Sicily they were welcomed 
by the Christians as deliverers from infidel bondage. 

As in the Saracen conquest of Sicily, as in the Bypmtine 
recovery, so in the Norman conquest, the immediate occasion was 
given by a home traitor. Count Roger had already n^e 
a plundering attack, when Becumen of Catania, driven 
out by his toother, urged him to serious invasion. Messina was 
taken in 1060, and became for a while the Norman capital* Tlie 
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Christians everywhere welcomed the conqueror. But at Troina 
they presently changed their minds, and joined with the Saracens 
to besiege the count in their citadel. At Catania Becumen was 
set up again as Roger’s vassal, and he did good ser\ace till he 
was killed. Roger soon began to fix his eye on the Saracen 
capital, .gainst that city he liad Pisan help, as the inscription 
on the Pisan dmmo witnesses (cf. Geofif. Mai. ii. 34). But 
Palermo was not taken until 1071, and then only by the 
help of Duke Robert, who kept the prize to himself. Still 
its capture was the turning-point in the struggle. Taormina 
(Tauromenium) was won in 1078. Syracuse, under its amir 
Benarvet, held out stoutly. He retook Catania by the help 
of a Saracen to whom Roger had trusted the city, and whom 
he himself punished. Cataniti was won back by the count's 
son Jordan. But progress waa delayed by Jorclan's rebellion 
and by the absence of Roger in his brother's wars. In 
1085 Syracuse was won. Next year followed Girgenti and 
Castrogiovanni, whose chief became a Christian. Noto held 
out till 1090. Then the whole island was won, and Roger 
completed his conquest by a successful expedition to Malta. 

Like the condition of the Greeks under the Saracens, so the 
condition of the Saracens under the Normans differed in different 
Smrac«ttM pl^^ces according to the circumstances of each conquest. 
under The Maliommedan religion was everywhere tolerated, 
Normutt in many places much more. But it would seem that, 
just as under the Moslem rule, conversions from 
Christianity to Islam were forbidden. On the other hand, 
conversions fn)m Islam to Cliristianity were not always en- 
couraged ; Saracen troops were employed from the beginning, 
and Count Roger seems to have thought them more trustwortliy 
when unconverted. At Palermo the capitulation secured to 
the Saracens the full enjoyment of their own laws ; Girgenti 
was long mainly Saracen ; in Val di Noto the Saracens kept 
towns and castles of their own. On the other hand, at Messina 
there were few or none, and we hear of both Saracen and Crreek 
villeins, the latter doubtless abiding as they were in Saracen 
times. But men of both races were trusted and favoured accord- 
ing to their deserts. The ecclesiastical relations between Greeks 
and Latins are harder to trace. At the taking of Palermo the 
Greek bishop was restored ; but his successors were Latins, and 
[..atin prelate.s were placed in the bishojirics which Count Roger 
founded. Urban 11 . visited Sicily to promote the union of the 
church, and he granted to the count those special cc.clesiastical 
powers held by tlie counts and kings of Sicily as hereditary 
legates of the Holy See which grew into the famous Sicilian 
monarchy (Geoff. Mol. iv. 29). But Greek worship went on ; at 
Messina it lingered till the 15th century (Pirro, Sicilia sacra, 
i. 430, 431, 449), as it has been since brought back by the 
Albanian colonists. But the Greeks of Sicily have long hem 
united Greeks, admitting the authority of the see of Rome. 

In its results the Norman conquest of Sicily was a Latin 
conquest far more thorough than that which had Ixjen made 
by the Roman commonwealth. The Norman princes 
elementJ*^ protected all the races, creeds and tongues of the 
in Sicily^ island, Greek, .Saracen and Jew. But new races eame 
to settle alongside of them^ all of whom were I..titin 
as far as their official speech was concerned. The Normans 
brought the French tongue with them ; it remained the 
court speech during the 12th century, and Sicily wtts thrown 
open to all speakers of French, many of whom came from 
England. There was constant intercourse oetween the two 
great islands, both ruled by Norman kings, and many natives of 
England filled high places in Sicily. But French was only a 
language of society, not of business or literature. The languages 
of inscriptiotw and documents are Greek, Arabic and Latin, in 
private writings sometimes Hebrew. The kings understood 
Greek and Arabic, and their deeds and works were commemorated 
in both tongues. Hence comes the fact, at first (Ught so strange, 
that Greek, Arabic and French have ail given to a dialect 
of Italian. But the cause is not far to seek."' The Norman 
conquest opened Sicily to settlers from Italy, above all from 
the Norman possessions in Italy. Under the wmgb of Lombards, 
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they became an important, in some parts a dominant, element. 
Thus at Messina, where we hear nothing of Saracens, we hear 
much of the disputes between Greeks and Lombards. The 
Lombards had hardly a distinct language to bring with tl\em. 
At the time of the conquest, it was already found out that French 
had become a distinct speech from Latin ; Italian hardly was 
.such. The Lombard element, during the Norman reign, shows 
itself, not in whole documents or inscriptions, but in occasional 
words and forms, as in some of the mosaics at Monreale. And, 
if any element, Latin or akin to Latin, had lingered on through 
Byzantine and Saracen rule, it would of course be attracted to 
the new Latin element, and would help to strengthen it. It 
was tliis Lombard element that had the future before it. Greek 
and Arabic were antiquated, or at least isolated, in a land which 
Norman conquest had made part of western Europe and latin 
Christendom. They could grow only within the island ; they 
could gain no .strength from outside. Even the French element 
was in some sort isolated, and later events mafic it more so. But 
the Lombard element was constantly strengthened by settlement 
from outside. In the older Latin conquest, the Latin carried 
Greek with him, and tlie Greek element absorbed the Latin. 
Latin now held in western ICurope the place which Greek had 
held there. Thus, in the face of Italian, both Greek and Arabic 
died out. Step by step, Christian Sicily liecame Latin in speech 
and in worship. But this was not till the Norman reigns were 
over. Till the end of the 12th century Sicily was the one land 
where men of divers creeds and tongues could live side by side. 

Hence came both the short-lived brilliancy of Sicily and its 
later decay. In Sicily thf*re were many nations all protected 
by the Sicilian king ; but there was no Sicilian nation. Greek, 
Saracen, Norman, Lombard and Jew could not be fused into 
one people ; it was the boast of Sicily that each kept his laws 
and tongue undisturbed. Such a state of things could live on 
only under an enlightened dt^spolism ; the discordant elements 
could not join to work out really free and national institutions. 
Sicily had parliaments, and .some constitutional principles 
were well understood. But they were assemblies of barons, 
or at most of barons and citizens ; they could only have repre- 
sented the Latin elements, Norman and Lombard, in the island. 
I'he elder ract;s, Greek and Saracen, stand outside the relations 
between the Ij^tin king and his Latin subjects. Still, as long 
as (ircek and Saracen were protected and favoured, so lung 
was Sicily the most brilliant of Europ>ean kingdoms. But its 
greatness had no groundwork of national life ; for lack of it 
the most brilliant of kingdoms presently sank below the level 
of other lands. 

Four generations only span the time from the birth of Count 
Roger, about 1030, to the death of the emperor PYedcrick 11 . 
in 1250. Roger, great count of Sicily, was, at his 
death in iioi, succeeded by hLs young son Simon, 
and he in 1105 by the second Roger, the first king. He inherited 
all Sicily, save half Palermo — the other half had hecn given up — 
and part of Calabria. The rest of Palermo was soon granted ; 
the Semitic capital became the abiding head 0/ Sicily. On the 
death of his cousin Duke William of Apulia, Roger gradually 
founded (i 127-1 140) a great Italian dominion. To the Apulian 
duchy he added (1136) the Norman principality of (iapua, 
Naples (113H), the last dependency of the J^astem empire in 
Italy, and (1140) the Abruzzi, an undoubted land of the Western 
empire. He thus formed a dominion which f has been divided, 
united and handed over from one prince to another oftencr than 
any other state in Europe, but whose frontier has hardly changed 
at all. In 1130 Roger was crowned at Palermo, by authority 
of the antipope Anacletus, taking the strange title of “ king of 
Sicily and Italy.” This, on hi.s reconciliation with Pope Innocent 
IT., he exchanged for “ king of Sicily and of the duchy of Apulia 
and of the principality of Capua.” By virtue of the old relations 
between the popes and the Normans of Apulia, he held his 
kingdom in fief of the Holy See, a position which on the whole 
strengthened the royal power. But his fKiwer, like that of 
Dionysius and Agathocles, was felt in more distant regions. 
His admiral George of Antioch, Greek by birth and^45d, warred 
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against the Eastern empire, won Corfu (Korypho ; the name of 
Korkyrais forgotten) for a season, and carried off the siJk-workers 
from "Hiebes and Peloponnesus to Sicily . But Manuel Coranenus 
ruled in the East, and, if Roger threatened Constantinople, 
Manuel threatened Sicily. In Africa the work of Agathocles was 
more than renewed ; M^dia and other points were won and kept 
as long as Roger lived. These exploits won him the name of 
the '' terror of Greeks and Saracens.” To the Greeks, and still 
more to the Saracens, of his own island he was a protector and 
something more. His love for mathematical science, geography, 
&c., in which the Arabs excelled, is noteworthy. 

Roger’s son William, surnamed the Bad, was crowned in his 
father’s lifetime in 1151. Roger died in 1154, and William’s 
sole reign last^ till 1166. It was a time of domestic rc- 
mada. hellions, chiefly against the king’s unpopular ministers, 
and it is further marked by the loss of Roger’s African 
conquests. After William the Bad came (1166-1189) his son 
William the Good. Unlike as were the two men in themselves, 
in their foreign policy they are hardly to be distinguished. The 
Bad William has a short quarrel with the pope ; otherwise 
Bad and Good alike appear as zealous supporters of Alexander 
HI. and as enemies of both empires. The Eastern warfare of the 
Good is stained by the frightful sack of Thessalonica ; it is 
marked also by the formation of an Eastern state under Sicilian 
supremacy (ti86). Corfu, the possession of Agathocles and 
Roger, with Durazzo, Cephalonia and 2 ^nte, was granted by 
William to his admiral Margarito with the strange title of king 
of the Epeirots. Ho founded a dynasty, though not of kings, 
in Cephalonia and Zante. ('orfu and Durazzo were to be more 
closely connected with the Sicilian crown. 

The brightest days of Sicily ended with William the Good. 
His marriage with Joanna, daughter of Henry of Anjou and 
Tancred ^^•'5 childless, and William tried to procure 

the succession of his aunt Constance and her husband, 
King Henry VI. of Germany, son of the emperor Frederick 1 . 
But the prospect of CJerman rule was unpopular, and on William’s 
death the crown passed to Tancred, an illegitimate grandson 
of King Roger, who figures in English histories in the story of 
Richard IIl.’s crusade. In 1191 Henry, now emperor, asserted 
his claims j but, while Tancred lived, he did little, in Sicily 
nothing, to enforce them. On the death of Tancred (1194) 
and the accession of his young son William III., the emperor 
came and conquered Sicily and the Italian possessions, with 
wuumm amount of cruelty which outdid any earlier war or 
///. revolution. First of four Western emperors who wore 
the Sicilian crown, Henry died in 1197, leaving the 
kingdom to his young son Frederick, heir of the Norman kings 
through his mother. 

The great days of the Norman conquest and the Norman 
reigns have been worthily recorded by contemporary historians. 
For few times have we richer materials. The oldest is Aiin^ 
or Amato of Monte Cassino, who exists only in an Old-French 
translation. We have also for the Norman conquest the halting 
hexameters of William of Apulia, and for the German conquest 
the lively and partial verses of Peter of Eboli.^ Of prose writers 
we have Geoffrey Malaterra, Alexander abbot of Telesia, Romuald 
archbishop of Salerno, Falco of Benevento, and above all Hugo 
Falcandus, one of the very foremost of medieval wTiters. Not 
one of these Latin writers was a native of the island, and "we have 
no record from auji native Greek, Occasional notices we of 
course have in the B^an tine \/riters, and. Archbishop Eustathius’s 
account of the taking of Thessalonica is more than occasional. 
And the close connexion between Sicily and Engiarul leads to 
many occasional references to Sicilian matters in English writers. 

The relations between the various races of tlic inlands are most 
instructive. The strong rule of Roger kept all in order. He 
called himself the defender of Christians ; others, on account 
of his favour to the Saracens, spoke of him as a pagan. He 
certainly encouraged Saracen art and literature in c^’cry shape. 

* Petri Ansolini de Ebulo de rebus Sii ulis carmen (republished in 
the new edition of Muratori's Rerum ItaUcarum Scriptores, by 
£. Rota, toms^xi., Citt& di Gastello, 1904). 


His court was full of eunuchs, of whom we hear still more under 
William the Bad. Under William the Good the Sar^ps, 
without any actual oppression, seem to be losing their position. 
Hitherto they had been one element in the land, keeping their 
own civilization alongside of others. By a general outbreak 
on the death of William the Good, the Saracens, especially those 
of Palermo, were driven to take shelter in the mountains, where 
they sank into a wild people, sometirnes holding points of the 
island against all rulers, sometimes taking military service under 
them. The Jews too begin to sink into bondmen. Sicily is 
ceasing to be the land of many nations living side by side on 
equal terms. 

The Germans who helped Henry to win the Sicilian crown 
did not become a new element in the island, but only a source 
of confusion during the minority of his son. Frederick 
— presently to be the renowned emperor Frederick IL, 

Fridericus stupor mundi et immutator mirabilis ” — //. 
was crowned at Palermo in 1198; but the child, 
deprived of both parents, was held to be under the protection 
of his lord Pope Innocent III. During his minority the land was 
torn in pieces by turbulent nobles, revolted Saracens, German 
captains seeking settlements, the maritime cities of Italy, and 
professed French deliverers. In 1210 the em|>eror Otto IV., 
who had overrun the continental dominions, threatened the 
island. In 1212, just when Frederick was reaching an age to be 
of use in his own kingdom, he was called away to dispute the 
crown of Germany and Rome with Otto. Eight years more of 
disorder followed ; in 1220 the emperor-king came back. He 
brought the Saracens of the mountains back again to a life in 
plains and cities, and presently planted a colony of them on the 
mainland at Nocera, when they became his most trusty soldiers. 
His necessary absences from Sicily led to revolts. He came back 
in 1233 from his crusade to suppress a revolt of the eastern 
cities, which seem to have been aiming at republican indepen- 
dence. A Saracen revolt in 1243 is said to have been followed 
by a removal of the whole remnant to Noc^Ta. Some, however, 
certainly stayed or came back ; but their day was ovxt. 

Under Frederick the Italian or Lombard element finally 
prevailed in Sicily. Of all his kingdoms Sicily was the 
best -beloved. He spoke all its tongues; he protected, 
as far as circumstances would allow, all its races. The 
heretic alone was persecuted ; he was the domestic rebel 
of the church ; Saracen and Jew were entitled to the rights 
of foreigners. Yet P’rederick, patron of Arabic learning, sus- 
pected even of Moslem belief, failed to check the decline of the 
Saracen element in Sicily, The Greek element hiid no such 
forces brought against it. It was still a chief tongue of the island , 
in which Frederick's laws were put forth as well as in Latin. 
But it was clearly a declining element. Greek and Saracen were 
both Ixjcoming survivals in an island which was but one of the 
many kingdoms of its king. The Italian element advanced at 
the cost of all others. Frederick chose it as the court speech 
of Sicily, and he made it the speech of a new-born literature. 
Sicily, strangely enough, became tlie cradle of Italian song. 

Tap emperors had now held the Sicilian crown. On 
Fredefrick’s death in 1250 the crown passed to his son Conrad, 
not emperor indeed, but king of the Romans. He was 
nominally succeeded by his son Conradin. The real 
ruler under both was Frederick’s natural son Manfred. In 1258, 
on a false rumour of the death of Conradin, Manfred was himself 
crowned king of Palermo. He had to found the kingdom afresh. 
Pope Innocent IV. had crossed into Sicily, to take advantage 
of the general discontent. The cities, whose growing liberties 
had been checked by Frederick’s le^slation, strove for practical, 
if not form^, independence, sometimes for dominion over their 
fellows. ITie 5th century b.c, seemed to have come hack. 
Messina laidnwaste the lands of Taormina, because Taormina 
would not ob^iu^he bidding of Messina. Yet, among these and 
other element|k#f confusion, Manfred succeeded in setting up 
again the kingk power, first for his kinsmen and then for himself. 
His reign continued that of his father, so far as a mere king 
could continue dAlPfeign of such an emperor, 'i'he king of Sicily 
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the firet potentate of Italy, and came nearer than any prince 
since Louis II. to the union of Italy under Italian rule. He 
sought dominion too beyond the Adriatic : Corfu, Durazzo, and 
a strip of the Albanian coast became Sicilian possessions as the 
dowry of Manfred s Greek wife. But papal enmity was too 
much for him. His overlord claimed to dispose of his crown, 
and hawked it about among the princes of the West. Edmund 
of England bore the Sicilian title for a moment. More came of 
the grant of Urban IV. (1264) to Charles, count of Anjou, and 
through his wife sovereign count of Provence. Charles, 
Kttiou. crowned by the f)ope in 1266, marched to take posses- 
sion of his lord’s grant. Manfred was defeated and 
slain at Benevento. The whole Sicilian kingdom became the 
spoil of a stranger who was no deliverer to any class of its people. 
The island sank yet lower. Naples, not Palermo, was the head 
of the new power ; Sicily was again a province. But a province 
Sicily had no mind to he. In the continental lands Charles 
founded a dynasty ; the island he lost after sixteen years. His 
rule was not merely the rule of a stranger king surrounded by 
stranger followers ; the degradation of the island was aggravated 
by gross oppression, grosser than in the continental lands. The 
continental lands submitted, with a few slight efforts at resist- 
ance. The final result of the Angevin conquest of Sicily was its 
separation from the mainland. 

Sicilian feeling was first shown in the support given to the 
luckless expedition of Conradin in 1268, Frightful executions 
in the island followed his fall. The rights of the Swabian house 
were now held to pass to Peter (Pedro), king of Aragi>n, husband 
of Manfred’s daughter Constance. ITic connexion with Spain, 
which has so deeply affected the whole later history of Sicily, 
now begins. Charles held the Greek possessions of Manfred 
and had designs both on Epeiros and on Constantinople. The 
emperor Michael Palaeologus and Peter of Aragon became allies 
against Charles ; the famous John of Procida acted us an agent 
between them ; the costs of Charles’s eastern warfare caused 
great discontent, especially in an island where some might still 
look to the Greek emperor as a natural deliverer. Peter and 
Michael were doubtless watcliing the turn of things in Sicily ; 
but the tale of a long-hidden conspiracy between them and the 
whole Sicilian people has been set aside by Amari. The actual 
outbreak of 1282, the famous Sicilian Vespers, was stirred up by 
the wrongs of the moment. A gross case of insult offered by a 
Frenchman to a Sicilian woman led to the massacre at Palermo, 
and the like scenes followed elsewhere. The strangers were cut 
off ; Sicily was left to its own people. The towns and districts 
left witliout a ruler by no means designed to throw off the 
authority of the overlord ; they sought the good will of Pope 
Martin. But papal interests were on the side of Cliarics j and 
he went forth with the blessing of the church to win back his 
lost kingdom. 

Angevin oppression had brought together all Sicily in a 
common cause. There was at last a Sicilian nation, a nation 
for a while capable of great deed.s. Sicily now stands out as a 
main centre of European politics. But the land has l(jst its 
character ; it is becoming the plaything of powers, instead of 
the meeting-place of nations. The tale, true or false, that 
Frenchmen and Provencals were known from the natives by 
being unable to frame the Italian sound of c shows how 
thoroughly the Lombard tongue had overcome the other tongues 
of the island. In Palermo, once city of threefohl speech, a Greek, 
a Sf racen, a Norman who spoke his own tongue must have died 
with the strangers. 

Charles was now besieging Messina; Sicily seems to have 
put on some approach to the form of a federal cc^mmonwealth. 

Meanwhile Peter of Aragon was watching and pre- 
Ar^oa, He now declared himself. To all, except 

the citizens of the great cities, a king would be accept- 
able ; Peter was chosen with little opposition in-a parliament at 
Palermo, and a struggle of twenty-one years which 

Charles and Peter saw only the first stage. In fact, after Peter 
had helped the Sicilians to relieve Me.ssina, he was very little ■ 
in Sicily ; he had to defend hi.s kingdom of Aj^gon, which Pope 
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Martin had granted to another French Charles. He was repre- 
sented by Queen Constance, and his great admiral Roger de 
Loria kept the war away from Sicily, waging it wholly in Italy, 
and making Charles, the son of King Charles, prisoner. In 1285 
both the rival kings died. Charles had before his death been 
driven to make large legislative concessions to his subjects to 
stop the tendency shown, especially in Naples, to join the 
revolted Sicilians. By Peter's death Aragon and Sicily were 
separated ; his eldest son Alphonso took Anigon, and his second 
son James took Sicily, which was to pass to the third 
son Frederick, if James died childless. James was **”*** 
crowned, and held his reforming parliament also. With the 
popes no terms could be made. C harles, released in 1288 under 
a deceptive negotiation, was crowned king of Sicily by Honorius 
IV. ; but he had much ado to defend his continental dominions 
against James and Roger. In 1291 James succeeded Alphonso 
in the kingtlom of Aragon, and left Frederick not king, according 
to the entail, but only his lieutenant in Sicily. 

Frederick was the real restorer of Sicilian independence. He 
had come to the island so young that he felt as a native. He 
defended the land stoutly, even against hi.s brother, 

For James presently played Sicily false. In 1295 he ^ ‘ 
wa:; reconciled to the church and released from all French 
claims on Aragon, and he bound himself to restore Sicily to 
Charles. But the Sicilians, with Frederick at their head, dis- 
owned the agreement, and in 1296 Frederick was crowned king. 
He had to defend Sicily against his brother and Roger de Loria, 
who forsook the cause, as did John of Procida. Hitherto the 
war had been waged on the mainland ; now it was transferred 
to Sicily. King Jam(?s besieged Syracuse ns admiral of the 
Roman Church; Charles sent his son Robert in 1299 as his 
lieutenant in Sicily, where he gained .some successes. But in the 
same year the one great land battle of the war, that of Falconuria, 
was won for Sicily. 'I'he war, chiefly marked by another great 
siege of Messina, went on till J302, when both sides were 
thoroughly weakened and eager for peace. By a treaty, con- 
firmed by Pope Boniface VJIl. the next year, Frederick was 
acknowledged as king of Trinac.*ia for life. He was to marry 
the daughter of the king of Sicily, to whom the island kingdom 
w'us to revert at his death. I’he terms were never meant to be 
carried out. Frederick again took up the title of kiu^ 
of Sicily, and at his death in 1.337 succcedirn 

by his son Peter. Tltere were thus two Sicilian kingdoms and 
two kings of Sicily. The king f)f the mainland is (dten spoken 
of for convenience as king of Naples, but that description was 
never borne as a formal title save in the ifith century l)y Philip, 
king of England and Naples, and in the 19th by Joseph Buona- 
parte and Joachim Murat, 'i'he strict distinction was between 
Sicily on this side the Pharos (of Messina) and Sicily beyond it. 

Thus the great island of the Mediterranean again became 
an independent power. And, as far as legislation could make it, 
Sicily became one of the freest countries in Kuroj>c. By the 
laws of PVederick parliaments w^ere to Ixj regularly held, and 
without their consent the king could not make war, peace or 
alliance. Ihc treaty of 1302 was not ermfirmed by parliament, 
and in 1337 parliament c:alled Peter to the crown. But Sicily 
never rose to the greatness of its Greek or its Norman day.s, 
and its old charafrter had passed away. Of Greeks and Saracens 
we now hear only as a degraded renmant, to he won over, if it 
may be, to the Western Ghurch, The kingdom had no foreign 
posse.ssions ; yet faint survivals of the da\ s of Agathocles and 
Rr^ger lingered on. 'I'hc isle of Gcr!)a oft the African coast was 
held for a short time, and traces of the connexion with Greece 
went on in various shapes. If the kings of Sicily on this side the. 
Pharos kept Corfu dov/n to 1386, those beyond the Pharos 
became in 1311 overlords of Atliens, when that duchy was 
seized by Catalan adventurers, disbanded after the wars of Sicily. 
In 1530 the Sicilian island of Malta became the shelter of the 
Knights of Saint John driven by the Turk from Rhodes, and 
Sicily has received several colonics of Christian Albanians, who 
have replaced Greek and Arabic by yet another tongue. (Sec 
Naples, Kingdom of.) " (E. A, K. ; T. As.) 
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SICKINGEN— SICULI 


SICKINGBN^ FRANZ VON (1481-1523), German knight, one 
of the most notable figures of the first period of the Reformation, 
was bom at Ebernburg near Worms. Having fought for the 
emperor Maximilian I. against Venice in 1508, he inherited large 
estates on the Rhine, and increascfd his wealth and reputation by 
numerous private feuds, in whi(;h he usually |K)sed as the friend 
of the oppressed. In 1513 he took up the quarrel of Balthasar 
Schlor, a citizen who had ))een driven out of Worms, and attacked 
this city with 7000 men. hi spite of the imperial ban, he devas- 
tated its lands, mtercept(5d its commerce, and only desisted 
when his demands w(Tc granted, tie made war upon Antony, 
duke of Lorraine, and compelled Philip, landgrave of Hesse, 
to pay him 35,000 gulden. In 1518 he interfered in a civil 
conflict in Metz, ostensibly siding wuLh the citizens against the 
governing oligarriiy. H(i led an army of 20,000 men against the 
city, oomjxdlcd the magistrates to gi\'e him 20,000 gold gulden 
and a month’s pay for his troojis. In 1518 Maximilian released 
him from the ban, and he took part in the war carried on bv the 
Swabian League against Ulrich J., duke of W'iirttcrnberg. In the 
contest for the imp>eriiU throne upon the death of Maximilian in 
i5ic;,Sickingen ac<‘eple.d bribes from hnwicis I., king of France, 
but when th(‘ election took j)lace he led his tr{K>j>s to 1^’rankforl, 
where their presence assisted to secure tlie ehfction of Charles V. 
For this service he was marie imiuTial chain lx; rlain and councillor, 
and in 1521 he led an expedition into France, which ravaged 
Picardy, but was beaten l>ack from Mezieres and forced to 
retreat. About 1517 Sickingen became* intimate with Ulrich 
von Hutlen, and gave his sup]>ort to lJutten's .schemes. In 
1510 a threat Inmi him freed John Rcudilin from his enemies, 
the I loniinicans, and his (uistles became in Hutten’s words a refuse 
far n)(hi(!fjusness. Here many t)f tlie refonners found shelter, 
and a retreat was offrTed to Martin LutlvT. After the failure 
of the French exjKulition, Sickingen, aided by liutten, formed, 
or revived, a large .scheme to owTthrow the .spiritual princes 
and to elevate the order of knighthood. He ho[)ed to .se( urc this 
by the help of tlic towns and peasants, and to mak<! a great 
position for hiinsell. A large army was .soon collected, many 
nobles from the upper Rhineland joined tlu; standard, and 
at. J.^indau, in August 1522, Sic^kingc'n \v,as formally named 
cominauder. He declared war against his old enemy, Richard of 
(jreiflenklau, archbishop of 'Frier, and marched again.st that 
city. 'J’ricr was loyal to the an‘hbi.sho[), and the landgrave of 
Hesse and Iajius \\, co\mt palaiine of the K bine, hastened to his 
as.sistance. Sickingen, who had not obtained the help he wnshed 
for, was c()mpell(*<l to fall back on his ('astlc of i,.aiid.sU}hl, near 
Kaiserslautern, trollei^ling miK'li booty on the w'a\'. On the 
22iul of October J5'^2 the couiudl of ri.’geiK'v placed him under 
the ban, to wliieh lie mplk’d, in the spring of 1523, by plundering 
Kaiserslautern. The rulers of 'Frier, Hesse and tlie Palatinate 
decided to pre.ss tJie campaign against jiim, and having obtained 
help from theSwal.iian J^eague, marched on Landstuhl. Sickingen 
refused to treat, and during the siege was scriou.sly wounded. 
Has attack is nolal>le as (me of the fir.st oictisions <»n which 
lirtillery w';ws uschI, tuid bv its aid bn'aches were soon made in an 
otherwise impregnable fortres.s. On ilu* (,th of Mav 152 he was 
forced to capitulate, and on the following day he iJiecL ' Jle wais 
buried at Hindstiihl, and in iSS() a .splendid monument was 
raised at Fbernburg to Jiis memorv and to that of liutten. 

His sun Franz Omrad was inade'a liaron of the empirt! (hVirhs- 
frniierr) by Maximilian IJ., and a descendant w*as raised in 1773 
to the rank of count (Rachsf^raf). A branch of the hunily still 
exists in Austria and Silt sia. 


New York City, but resigned soon afterward to become secretary 
of the U.S. legation in London, under James Buchanan. 
returned to America in 1855, was a membtT of the state Senate 
in 1856-1857, and from 1857 to 1861 was a Democratic repre- 
sentative in Congress. In 1859 he was tried on a charge oJ 
murder, liaving shot i’hilip Barton Key, U.S. attorney for tlu 
Di.strict of (.'olumbia, whom Sickles had discovered to have a 
liaison with his wife ; but was acquitted after a dramatic tria: 
lasting twenty days. At the outbreak of the Ch il W ar Sickles 
was active in raising United States volunteers in New York, anci 
was apjxiinted colonel of a regiment. He became a brigadier- 
general of volunteers in Sept(!mber 1861 , led a brigade of the army 
of the Potomac withered it up to the battle of Antietam, and ther 
succeeded to a divisional command. He took part with dis- 
tinction in th(; battle of Fredericksburg, and in 1863 as a major- 
generai commanded the HI, army corps. His energy and 
ul)ility wxTe conspicuous in th(‘ disastrous battle of C hancellors- 
ville (q.v.) ; and at Ciettysburg {q,v.) the part played by the III. 
cor[)s in the desperate fighting around the Peach Orchard was (me 
of th(i most noteworthy incidents in the battle. Sickles himself 
lo,st u leg and his active military’ career came to an end. He waSj 
however, employ t‘(l to the end of the war, and in 1867 received the 
brevets of brigadier-general U.S.A. and major-general U.S.A. 
fi>r his sen ices at Fredericksburg and (Gettysburg resjHJctively, 
(lem-ral Sickles was one of the few sucee.ssful volunteer generals 
who .served on either side. Soon after the close of the Civil War 
he was .sent on a confidtmiial mission to Colombia to secure its 
complium e with a treaty agreement (of 1846) permitting the 
United States to convey tn)op.s across the Isthmus of Panama. 
In 1866-1867 he commanded the department of the Carolinas. 
In 1866 h(‘ was appointed colonel of the 42nd infantry (Veteran 
l<e.scr\'(.‘ C or|»s), and in j 86(^ h(j was retired with the rank of 
major-general. He was minister to Spain from 1S69 to 1873, and 
took part in iht! negotiations growing out of the “ Vii^^inius 
AlTair ’ (.see SAN'riAOO, ( uua). Cieneral Sickles w'as president of 



(StriisshuTg, 1801). 

SICKl^y DANIEL EDGAR (1825- ), .American soldier 

and diplomatist, was born in New' York (’ity on the 20th of 
October 1825. He icarned the printer’s tra<ie, studied in the 
university of the City of New’ York (now New York llniN crsity), 
was admitted to the bar in 1846, imd was a meinlxT of the suite 
assembly in 1847. In 1853 he became corporation counsel of 


the New York Slattj Board of Civil Service C'ommLssioners in 
1888-1889, was slKU'ifl of New York in 1890, and was again a 
representative in (‘ongres.s in 1893-1895. 

SICULI, an anciimt Sicilian tribe, which in historical times 
occupi(‘d tlu* eastern lialf of the island to which they gave their 
name. It play s a large though rather shadowy’ part in the early 
traditions of pre-Ronuin Italy. 'Lhere is abundant evidence that 
tlie Biculi once lived in Central Italy east and even north of 
Rome SerN'ius ad Am. \ii. 795 ; Dion. Hal. i. q. 22 ; Thucy- 
dides vi. 2). Thence Ihi'y were dislodged by the Unibro-Safine 
tribes, and finally' crossed to Sicily. Archaeologists are not yet 
agreed os to the particular stratum of remains in Italy to which 
the name of the Sieuli should be atlaehed (see for instance 
B. Modestov, Introduction (i I'liistoire romainc^ Paris, 1907, 
pp. 135 sijq.). They were distinct from the Sicam {q,v . ; Virg. 
Acn. A’iii. 32S) who inhabited the western half of the island, 
and who according to Fluicydides came from Spain, but whom 
Virgil seems to recognize in Italy. Both traditions may be true 
(cf. W. Ridgeway, \\ ho uere the Romans i J.ondon. i()o8, p. 23). 
()f the language of the Sieuli w-e know’ a very’ little from gloss^'s 
preserN’ed to us by ancient writers, most of which were collected 
by A. iTccman (Sicily, \oL i. App. note h .), and from an 
inscription upon what is presumably an ornamental earthen- 
ware w'ine vessel, w'hich has \’ery much the shape of a tea-pot, 
preser\vd and transcribed by R. S. C’onway in the (ollection of 
the Craiid Duke of Baden at Karlsruhe (Uinnefeld, GtossherzogL 
vereini^^tv Sanmlungen, 1S87, 120), which has been discussed by 
K. Thurneyseii (Kuhn's Zeitschrifl, xxxw 214). The inscription 
was found atCenturipa, and the alphaliet is Greek of the 5th or 
61 h century B.c. W'e have not enough evidence to make a 
translation possible, de/pitc Thumeysen's valiant effort, but the 
recurreiii'e of the phrase hemiion esti durom in a 'I’aried order 
(durom „«//)•— presumably a drinking song or proverb, 

" half a cup is nJrry cheer,” thougli it is possible that the sign 
read as w may reidly denote some kind of s — makes the division 
of these throe words quite certain, and renders it highly probable 
that we have to with an Indo-European language. None of 
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the groups of sounds occurring in the rest of the inscription, 
nor any of the endings of words so far as they may Vk‘ guessed , 
present any reason for doubting this hypothesis ; and the glosses 
already mentioned can one and all be easily connected with Greek 
or Latin words (e.g. fiatrov, mutimm ) ; in fact it would be 
difficult to rebut the contention that they should all be regarded 
as men? lK)rrc) wings. (R. S. C.) 

The towns of the Sieuli, like those of the Sicani, formed no 
political union, but were under independent rulers. They played 
an important part in the histor>' of the isl and :iftt?r the arrival of 
the Greeks (see Su'ii.y). Their af'^ricultunLl pursuits and the 
volcanic nature of the island ma<le them worshippers of the gods 
of the nether world, and they h^l^•e enriched mytholog)’ with 
some distinctly national figures. The most important of these 
were the Palici, protectors of agriculture and .sailors, who had a 
lake and temple in the neighbourhood of the ri^ er Symaethus, 
the chief seat of the Siceli : Adranus, father of the Palici. a g(»d 
akin to Hephaestus, in whose temple a fire was alwas's kept 
burning : Hybla (f)r HyMaeaV after whom three towns were 
named, whose .sanctuary wms at Hvhla ^lereatis. The conm‘xion 
of Dcmeter and Kore with Henna (the rai)(‘ of Proserpine) and of 
Arethusa with Syracuse is dlie to Greek influence. The (’hief 
Sicel towns were : Agyrium (San Filippo d' / 1 rf»iro) ; (Vnturipa 
(or Centiiripae ; Centorbi) \ Henna (Castrn^invantii, a corruption 
of Gastrum Hennae through the Arnbir Casr janni) ; Tlybla. 
three in number, (a) Hyl>la Maj<»r, called Gcleatis or Gcreatis, on 
the river Symaethus, jirobably the Hybla famous for its honey, 
although according to others thi.s was (h) Hy!)la Minor, on the IC. 
coast N. of Syracuse, aftt'rwards the site of the Dorian colony of 
Megara, (r) Hybla T-Tera(‘a in the S. of the island. 

For autUorities see SicfLY. 

SICYON, or Sec’Yon (tlit? latter being the o1<1(t form used by 
the natives), an ancient Greek city situated in northern Pelopon- 
ne.siis between ('orinthia and Achaea. It was built (m a low 
triangular jilateaii about 2 m. from the ('orinthian Gulf, at the 
confluence of the Asopus and the llelisson, w'hose stmken beds 
protected it on K. and W. between tlu* (’iiy and its j)()rt lay a i 
fertile plain with olive-grove.s and orcharrls. Sicyon’s primitive ; 
name Aegialeia indicates that its original ])ofmlation was Ionian : 
in the Iliad it appears as a dependency of Agamt^mnon, u.nfl its 
early connexion with Argos is further proved by the mytli and 
surviving cult of Adra.stus. After th(* Dorian inwision the com- 
munity was divided anew into the ordinary three D(»rian tribes 
and an equally privileged tribe of lonians, besides which a clas.s 
of Kopvinjrfwpot. or KaTwea#tf(*</>opoi lived on the land as serfs. Ff>r 
.some centuries Sicyon rerrjain(?d subject to Argos, w'hence its 
Dorian conquerors had come ; as latt? as 500 n.c. it acknowledged 


its policy w.is usually determined eith(?r by Sparta or by its 
; po\verful neighbour ('orituh. During th<? Per.siaii wars SicYon 
coiikl j)larc 3000 hca\ y-amiod men in the field : its school of 
bronze sculptors still lloiirishcd, and produced in < anacLus {q.v,) 
a master of the late archaic style. In the 5lh century it suffered 
like Corinth from the commercial ri\ airy of Athens in the western 

seas, and waw repeatedly hara.sse(l by tl) ing .scjiiadrons of Athenian 
ship.s. Tti the Peloponnesian war Sicyon followed the lead of 
Sparta and Ojrinlh. \A*hen tliese two powers (luarrellcd after the 
peace of Nicias it remained loyal l(» the Spartans ; but the 
latter thought it i>ru(lent to slifTi'u the oligarchic government 
against a nascent derm)eratic movement. Again in the Cdrinthiai' 
\var Sicyon sided with Sparta and became its base of operations 
against the allied tr()ni>s round ( oriitth. In 360 it was captured 
and garrisoned hy the 'VlielKins in their sueei'ssful attack on the 
Peloponnesiiin Leagiu*. On this ocea.sion a ptm^Tful citizen 
named Kupliron efTecled a democrat ic revolution and established 
him.self tyrant hy popular support. His flepo,sition hy the 
Thebans and suh.scfjuent murder freed Sicyon for a season, hut 
new tyrani.s aro.se with tlie help of Philip II. of Maccdon. Nc\'cr- 
theless tluring this period Sicyon reached its zenitii as a centre 
of art : its schoi>l of painting gained fame under Itupunipiis 
and attra(?ted the great masUTs Pamphiliis and Apelles as 
students ; its sculf)ture was raised to a level hardly siirpa.sse(l in 
(ireeee by Lysippus and his pupils. After participating in the 

I Lamian w'ar and llu? campaigns of the Mar<?(lonian prel(?ndcrs the? 
city was cni)tured (303) hy Demetriu.s Poliorreles, wlio trans- 
planted all the inhabitants to the Acrojudis and renamed llu‘ site 
Domed rias. In the? 3rfl century it again pas.si?d from tyrant to 
tjTant, until in 251 it was finally lilnTaled and cnrollc?d in the 
Achaean League by Aratus (t/.?n). 'Flu? destruction of f'orinth 
! ( 1 4()) hrougl)! Sicyon an ac(]uisiti()n e)f territory and the presidency 
I over the Isthmian games ; ye?t in ('iercro’s time; it had fallen dee-p 
' into debt. Under the? empire it was quite ohsciire’d hy the? re- 
.stored eilies of (orinth and J^ilrae ; in Pau.sanias’ iige* (a.I). J50) 
it was ahne>.st de.solate*. In b}v.antine times it he(?ame ahishop^s 

seat, and to judge hy its later name? “ Hedlas ” it se?rved as a refuge? 
for theCireeks fre)m the Slas emie? iriiirugrauls of the? flth cenUiry. 

The village of Vasiliko whie!h now occupies tlu? .site? is ejviite? 
insignificant. On the? plateau parts of the ancient fortifications 
are still visible, including tlu? wall U?twe:en town and Acreipolis 
ne*ar the .southern apex. A little north of this well! iin? re^rnains 
of a theatre? and Htadiurn, tra('(?s e)f aeiueiducts and foundations 
of buildings. tliesilre, which wjis exe:avaU?(J hy the Ame?rican 
Sche)ol of Arduwology in iSky,, ».Sf)i and was built in 
the .slope towanls the A(:re)f)olis, probably in the? first half of the 
4th century, and nutasured 400 ft. in dijunetiT ; the? stage was 


a cerUiin suzerainty. But its virtual indcfundence was e\stah- rebuilt in Kmnan times. The side entrance's to tlu? auditorium 
lished in the 7th eenluni', when a line of tyrantsaro.se anrl initiated were co\ e?n*(l in with vaults of Greek ctmstriiction ; a enriotis 
an anti-Dorian rwlicy. Thi.s dynasty, known after it.s fotinder featejre i.s a tunnel from Uflow the stage into the middle? e)f the? 
Orthagoras as the Orthai^oridae*, exerci.scd a mild rule, and tluTe- auditorium. 


fore lasted longer than any other succession of Greek tyrant?; 
(about 663-565 ('hief of these nilers was the foiinrler’s 

grandson Cleisthenes -the unde of the .Athenian legislator of that 
name (see (Lei.sthenes. 2). Besides reforming the city’s con- 
stitution to the advantage of the lonians and replacing Dorian 
cults hy the worship of iJion}'sus, (Cleisthenes gained renown as 
the chief instignitor and general of the First Sacred War (590; 
in the interests of the Delphian.s. From Herr»dotus’ famous 
account of the wooing of Aerari.ste it may lu* inferred that he 
held intercourse with many commercial centres of ( freece anri 
south Italy. Alx)ut this time Sicyon developed the varioiis 
industries for which it was noted in antiquity. As the abode of 
the sculptors Dipoenusand .Scyllis it gained j)re-eminenr(‘ in wood- 
carving and broaae work .sudi as i.s still to fw* soon in the arrhaif? 
metal facings found at Olympia. Its pottery, which re.serr?hler) 
the Corinthian ware, was exported with the latter as far as 
Etruria. In Sicvmn also the art of painting was supposed in have 
been “ invented.” After the fall of the tyrants their institutions 
surxd ved till the end of the 6th century, when the I >orian supre- 
macy was re-established, perhaps by the agency of .Spartii, and ] 
the dty was enrolled in the Peloponnesian I^guc. Henceforth 


AnTHORiiir;s. - Strabo, pp, 382, 38<j ; 1 b'r<>< lotus v. 67-O8, vl. 92, 
ix. 28; Ihucydidirs i. 108, iii ; iv. 70, loi ; v. 32, 82 ; Xcuiophoti, 
I lidUnUa, iv., vi., vii. ; J^iocloru.*-- xviii. ii, xx. 102; Pau.saiuah 
I ii. 5-11; W. M. ravrla ^hi Ihv Mori'a (Leiudou, 18.^)), iii. 

1 pp. 351-381 ; E. Ciirtiuji, Pploponnrsns (Gotha, 1851), *xi. pp. 

482 - 505 ; ,1titt:rican Jourual of An ha(*oloff\\ v. (/^S^) pp. 267 - 303 , 
' viii. ( 1893 ) jij). 288 - 4 'k), XX. ( 1905 ; pp. 203 - 270 ; L. I,>yfrr in the 
Journal of JUilvnic Sliidics (lyoO), pp. 76-83 ; for Loiu.s, B, V. Hc^ad, 
Jftstuna HumoYum (Oxfool, * 88 '/;, pp. 345 - 34 O; also Ni/Mis- 
M> nr‘-., •rrlion Grech, Sir yorj.'^' (M. O. B. C.) 

i SIDDONS, SARAH (i 755 -i 830 > English actress, the eldest 
of twelve children of Kr>gcr Ktfmhle, was bom in th(? 
“ Shoulder of Mutton ** publir hotisc?, Brecon, Wales, on the 5th 
of July 1755. ^rhrough the .sixerifd can? of her mfxt.her in sending 
her to the schools in the? tfxwn.s when? the company playcrl, 
Sarah Kemble received a rr markahly good education, although 
she? was arrijstomed to make? her appearance on the .stag*' while 
still a child. .Shf* became attach(?d to William Siddons, an 
' actor of the comjxariy ; hut thi.s w'as di.scounte.manced hy her 
parents, who wished her to acvept the? offirr of a .squire. Siddons 
was dismissed from ihe company, and she was .sent to a situatif>n 
as lady’s maid to Mrs Greathead at (luy’s Cliff in Warwickshire. 
Here she recited Shakespeare, ^fi!ton and Rowe in thf' servants’ 
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hall, and occasionally before aristocratic company, and here also 
she began to develop a capacity for sculpture which was sub- 
sequently developed (between 1789 and 1790), and of which 
she provided samples in busts of herself and of her son. The 
necessary consent to her union with Siddons was at last obtained, 
and the marriage took place at Trinity Church, Coventry, on the 
26th of November 1773. It was while playing at Cheltenham 
in the following year that Mrs Siddons met with the earliest 
decided recognition of her powers as an actress, when by her 
representation of Belvidera in Otway’s Venice PteserDcd she 
moved to tears a party of ** people of quality ” who had come 
to scoff. Her merits were made known by them to Garrick, who 
sent his deputy to Cheltenham to see her as Calista in Rowe’s 
Fair Penitent^ the result being that she was engaged to appear 
at Drury Lane at a salary of £5 a week. Owing to inex- 
perien.:e as well as other circumstances, her first appearances as 
Portia and in other parts were unfortunate, and when, after 
playing with success in Birmingham, she was about to return to 
town she received a note from the manager of Drury I^anc stating 
that her services would not be required, 'rhus, in her own words, 

“ banished from Drury Lane as a worthless candidate for fame 
and fortune,” she again in the beginning of 1777 went on “ the 
circuit ” in the provinces. After a very successful engagement at 
Bath, beginning in 1778 and lasting five years, .she again accepted 
an offer from Drury Lane, when her appearance as Isabella in 
Garrick’s version of Soutlierne’s Fatal Marriage, on the loth of 
October 1782, was a triumph, only equalled in the history of the 
English stage by that of (Jarrick’s first night at Druiy Lane in 
1741 and that of Edmund Kean's in 1814. In her earlier years 
it was in scenes of a tender and melting character that she 
exercised the strongest sway over an audience ; but in the 
perfonnance of Lady Macbeth, in whic:h she appeared on the 
2nd of February 178^5 for the first time in London, it was the 
grandeur of her exhibition of the more terrible passions as related 
to one awful purpose that held them spellbound. In Lady 
Macbeth she found the highest and best scope for her gifts. 
It fitted her as no other character did, and as perhaps it will never 
fit another actress. Her extraordinary and peculiar physical 
endowments — ^tall and striking figtire, brilliant beauty, power- 
fully expressive eyes, and solemn dignity of demeanour — en- 
abled her to confer a weird majesty on the character which in- 
expressibly heightened the tragic awe surrounding her fate. 
After Lady Macbeth she played Desdemona, Rosalind and 
Ophelia, all with great success ; but it was in Queen Catherine 
— which she first played on the occasion of her brother John 
Kemble’s spectacular revival of Henry VJll, in 1788 — ^that she 
discovered a part almost as well adapted to her peculiar powers 
as that of Lady Macbeth. As Volumnia in Kemble’s version of 
Coriolanus she also secured a triumph. In her early life she had 
attempted comedy, but her gifts in this respect were very limited. 
It was of course inevitable that comparisons should be made 
between her and her only peer, Rachel, who undoubtedly 
excelled her in intensity and the portrayal of fierce passion, but 
was a less finished artist and lacked Mrs Siddons’ dignity and 
pathos. Though Mrs Siddons’ minute and systematic study 
perhaps gave a certain amount of stiffness to her representations, 
it conferred on them a symmetr)^ and proportion to which 
Rachel never attained. Mrs Siddons formally retired from the 
stage in 1812, but occasionally appeared on special occasions even 
when advanced in years. Her last appearance was on the 9th of 
June 1819 as Lady Randolph in Home’s 'Dougla$,ieiv the benefit 
of Mr and Mrs Charles Kemble. Her most striking impersona- 
tions, besides the roles already mentioned, were those of Zara in 
(Congreve’s Mourning Bride, Constance in King John, Mrs 
Haller in The Stranger, and Elvira in Pizarro, In private life 
Mrs Siddons enjoyed the friendship and respect of many of the 
most eminent persons of her time, Horace Walpole at first 
refused to join the fashionable chorus of her praise, but he was 
ultimately won over. Dr Johnson wrote his name on the hem 
of her garment in the famous picture of the actress as the Tragic 
Muse by Reynolds (now in the Dulwich Galleiy^), ** I would not 
lose,” he said, ” tlie honour this opportunity afforded to me for 


my name going down to posterity on the hem of your garment.’ 
Mrs Siddoms died in London on the 8th of June 1831, and was 
buried in Paddington •churchyard. 

On the 14th of June 1897 Sir Henry Irving unveiled at Pad- 
dington Green a marble statue of her by Chavalliaud, after the 
portrait by Reynolds. I'here is also a large statue by Chantre> 
in Westminster Abbey. Portraits by Lawrence and Gains- 
borough are in the National (ialJer)^, and a portrait ascribed to 
Gainsborough is in the Garrick Club, London, which also possesses 
two pictures of the actress as Lady Macbeth by George Henry 
Harlow, 

See Tliomas Campbell, Life of Mrs Siddons (2 vols., 1834) ; Fitz- 
gerald, The Kembles (3 vols., 1871) ; Frances Ann Kemble, Jiecords 
of a Girlhood (3 vols., 1878). 

SIDE (mod. Eski Adalia), an ancient city on the Pamphylian 
coast about 12 m. E. of the mouth of the Eurymedon. Possessing 
a good harbour in the days of small craft, it was the most im- 
portant place in Pamphylia. Alexander visited and occupied it, 
and there the Rhodian fleet defeated that of Antiochus the Great, 
and in the succeeding century the Cilician pirates established 
their chief seat. An inscription found on the site shows it to 
have had a considerable Jewish population in early Byzantine 
times. The great ruins, among the most notable in Asia Minor, 
have been rc-occupied by some 200 families of Cretan Moslem.s. 
They cover a large j)r()montory, fenced from the mainland by a 
ditch and wall which has been repain^d in medieval time.s and is 
singularly perfect. Within this is a maze of structures out of 
which rises the colossal ruin of the theatre, built up on arche.s 
like a Roman amphitheatre for lack of a convenient hill-side 
to be hollowed out in the usual Greek fashion. The auditorium 
is little less perfect than that of Aspendus and very nearly as 
large; but the scena wall has collapsed over stage and proscenium 
in a cataract of loose blocks. 'I'he arches now afford shelter and 
stabling for the Cretans, Besides the theatres, three temples, 
an aqueduct and a nymphaeum are noticeable. 

See C. Lanckorouski, Les Villes de la Pamphyiie et de la Pisidie, i. 
(iSdo). (D.G.H.) 

SIDEBOARD, a high oblong tible fitted with drawers, cup- 
boards or pedestals, and used for the exposition or storage of 
articles required in the dining-room. Originally it was what 
its name implies— a .side-table, to which the modern dinner- 
wagon very closely approximates. Then two- or three-tiered 
sideboards were in use in the Tudor period, and were perhaps the 
ancestors, or collaterals, of the court-cupboard, which in skeleton 
they much resembled. Early in the i8th century they began to 
be replaced by side-tables properly so called. They were one of 
the many revolutions in furniture produced by the introduction 
of mahogany, and those who could not afford the new and costly 
wood used a cheap substitute stained to resemble it. In the 
beginning these tables were entirely of wood and comparatively 
slight, but before long it became the fashion to use a marble slab 
instead of a wooden top, which necessitated a somewhat more 
robust construction ; here again there was a field for imitation, 
and marble wa.s sometimes replaced by scagliola. Many of the 
sideboard tables of this period were exceedingly handsome, 
with cabriole legs, claw or claw and bill feet, friezes of acanthus, 
much gadrooning and mask pendants. Many such tables came 
from Chippendale’s workshops, but although that great genius 
beautified llie type he found, he had no influence upon the 
evolution of the sideboard. That evolution was brought about 
by the growth of domestic needs. Save upon its surface, the side- 
board-table offered no accommodation ; it usually lacked even 
a drawer. Even, however, in tlie period of Chippendale’s zenith 
separate ” bottle cisterns and ” lavatories ” for the convenience 
of the butler in washing the silver as the meals proceeded were, 
sparsely no doubt, in use. By degrees it became customaiy^ tc 
place a pedestal, which was really a cellarette or a plate-warmer, 
at cach .f^d of the sideboard-table. One of them would contain 
ice andhlifcommodaCion for l>ottles, the other would be a cistern. 
Sometimes^a single pedestal would be surmounted by a wooden 
vase lined with metal and filled with water, and fitted with a 
tap. To whom is due the brilliant inspiration of attaching the 
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pedestals to the table and creating a single piece of furniture out 
of three components there is nothing to show with certainty. 
It is most probable that the credit is due to Shearer, who unques- 
tionably did. much for the imp^o^'ement of the sideboard ; 
Hepplewhitc and the brothers Adam distinguished themselves 
in the same field. The pedestals, when incorporated as an integral 
part of the piece, became cupboards and the vases knife-boxes» 
and, with the drawers, which had been occasionally used much 
earlier, the sideboard, in what appears to be its final form, was 
completed. Pieces exist in which the ends ha^'e been cut away 
to receive the pedestals. If Shearer and Hepplcwhite laid its 
foundations, it was brought to its full fioraison by Sheraton. 
By the use of fine exotic woods, the deft employment of satin 
wood and other inlays, and by the addition of gracefully orna- 
mented brass-work at the hick, sometimes surmounted by candles 
to light up the silver, Sheraton produced effects of great elegance. 
Put for sheer artistic excellcnc'e in the components of what 
presently became the sideboard, the Adams stand unrivalled, 
some of their inlay and brass mounts lieing almost equal to the 
first work of the great French school. By replacing the straight 
outline with a bomb6 front, Hepplewhite added still further to 
the grace of the late i8th-centur}' sideboard. No art remains 
long at its apogee, and in less than a quarter of a century the 
sideboard lost its grace, and, influenced by the heavy feeling of 
the Empire manner, grew massive and dull. Since the end of 
the T8th century there has indeed been no advance, artistically 
speaking, in this piece of furniture. 

SIDGWICK, HENRY (1838^1900), English philosopher, was 
bom at Skipton in Yorkshire, where iiis father, tiie Rev. W. 
Sidgwick (d. 1841), was headmaster of the grammar-school, on 
the 31st of May 1838. He was educated at Rugby (where his 
cousin, subsequently his brother-in-law, E. W. Benson— after- 
wards archbisliop — was a master), and at Trinity, (Cambridge, 
where his career was a brilliant one. In 1859 he was senior 
classic, 33rd wrangler, chancellor’s medallist and Craven scholar. 
In the same year he was elected to a fellowship at Trinity, and 
soon afterwards appointed to a classical lectureship there. This 
post he held for ten years, but in J869 exchanged his lectureship 
for one in moral philosophy, a subject to which he had been turn- 
ing his attention more and more. In the same year, finding that 
he couid no longer declare himself a member of the Church of 
England, he resigned his fellowship. He rcUiined his lectureship, 
and in 1881 was elected an honorary fellow. In 1874 he published 
his Method of Ethics (6th ed. 1901, containing emendations written 
just before his death), which first won him a reputation outside 
his university. In 1 87 5 he was appointed pracleclor on moral and 
olitical philosophy at IVinity, in 1883 he was (dected Knight- 
ridge profes.sor of moral philosophy, and in 1885, the religious 
test having been removed, his college once more elected him to a 
fellowship on the foundation. Besides his lecturing and literary 
labours, Sidgwick took an active part in the business of the 
university, and in many forms of social and philanthropic work. 
He was a member of the General Board of Studies from its 
foundation in 1882 till 1899 ; he was also a member of the Council 
of the Senate of the Indian Civil Service Board and the Local 
Examinations and Lectures Syndicate, and cliairman of the 
Special Board for Moral Science. lie was one of the founders and 
first president of the Society for Rsychical Research, and was a 
member of the Metaphysical Society. None of his work is mon; 
closely identified with his name than the part he took in pro- 
moting the higher education of women. He helped to start the 
higher local examinations for women, and the lectures held at 
Cambridge in preparation for these. It was at his suggestion and 
with his help that Miss Clough opened a house of residence for 
students ; and when this had developed into Newnham College, 
and in 1880 the North Hall was added, Mr Sidgwick, who had 
in 1876 married Eleanor Mildred Balfour (sister of A. J. Balfour), 
went with his wife to live there for two years. After Miss Clough's 
death in 1892 Mrs Sidgwick became principal of the college, 
and she and her husband resided there for the rest of his life. 
During this whole period Sidgwick took the deepest interest in 
the welfare of the college. In politics he was a Liberal, and 


lH‘came a Liberal Unionist in 1886. Early Li 1900 he was forced 
by ill- heal til to resign his professorsliip, and he died on the 
28th of August of tlie same year. 

Though in many ways an excellent teacher he was primarily 
a student, and treated his pupils as fellow-learners. He was 
deeply interested in psychical phenomena, but his energies were 
primarily devoted to the study of religion and philosopliy. 
Brought up in the Church of England, he gradually drifted from 
orthodox Christianity, and as early as 1862 he described himself 
as a theist. For tlie rest of his life, though he regarded Chrisr 
tianity as indispensable and irreplaceable — looking at it from a 
sociological point of view,*' he found lumself unable to return to 
it as a religion. In political economy he was a Utilitarian on 
the lines of Mill and Bentliam ; his work was the careful investiga- 
tion of first principles and the investigation of ambiguities 
rather than constructive. In philosophy he devoted himself 
to ethics, and especially to the examination of the ultimate 
intuitive principles of conduct and the problem of free will. 
He gave up the psychological hedonism of Mill, and adopted 
instead a position which may be described as ethical hedonism, 
according to which llie criterion of goodness in any given action 
is that it produces the greatest possible amount of pleasure. 
This liedonism, however, is not confined to the stdf (egoistic), 
but involves a due regard to the pleasure of others, and is, 
therefore, distinguished further as universal istic. Lastly, Siclg- 
wick returns to the principle that no man should act so as to 
destroy his own happiness, and leaves us with a somewluit 
unsatisfactory dualism. 

His chif f w(jrks are Principles of Political Economy (1883, 3rd ed. 
1901) ; Scope and Method of Economic Science (1885) ; Outlines of the 
History of Ethics (i88b, 3t]i cd. 1902), enlarged from lus aiiicie 
Ethics in tiie Encyclopaedia BritannUa ; Elements of Politics 
2nd ed. 1897), an attempt to supply an adequate treatise on tlie 
subject starting from the old lincis of Biiiitham and Mill. Tlie 
following were published posthumously : Philosophy : its Scope and 
Relations (1902) ; Lectures on the Ethics of ’i\ IL (ireeu, Mr llerbert 
Spencer and J, Martineau (1902) ; The Development of European 
Polity (i0f>3) ; Miscellaneous Essays and Addresses (1904) ; Lectures 
on tike Philosophy of Kant (1905). 

Ilis younger brother, AirrinrR Sidgwick, had a brilliant school 
and university career, being second classic at Cambridge in 1863 
and becoming fellow of Trinity ; but he devoted liimsclf then(!(;- 
forth mainly to work as a tciachcr. After being for many years 
a master at Rugby , he became in 1882 fellow and tutor of (’orpus, 
Oxford ; and from 1894 to 1906 was ReacUtr in Greek in the uni- 
versity. He published a number of admirable classical school- 
books, including Greek Prose (1876) and Greek Verse (1882), 
and texts {Virgil, 1890; Aeschylus, 1880-1903), and was well 
known at; a consummate classical scholar, remarkal»lc for literary 
taste and general culture. In the ccdlegc life of Corpus he took 
the deepest interest and liad the most stimulating influence ; 
and he also played an active part in social and political move- 
ments from an advanced Liberal point of view. 

A Memoir of Hoary Sidgwick, written by his brother with the 
collaboriition of lus widow, was ])ublislwi(l iu 190O. 

SIDI-BElrABBES, chief town of an arrondissement in the 
department of Oran, Algeria, 48 m. by rail S. of Oran, 1552 ft. 
above the sea, on tlie right bank of the Mekcrra. Pop. (1906) of 
the town, 24,494 (of whom three-fourths arc French or Spaniards) ; 
of the commune, 29,088 ; of the arrondissement, wlxich includes 
17 communes, 98,309. The town, which occupies an impe^rtant 
strategic position in the plain dominated by the escarpments of 
Mount Tessala, has barrack accommodation for 6000 troops, and 
is the headquarters of the 1"' regiment Stranger, one of the two 
regiments known as the Foreign Legion. It is encircled by a 
crenellated and bastioned v/all with a fosse, and has four gates, 
named after Oran, Daia, Mascara and Tlem^en respectively. 
Starting from the gates, two broaeJ streets, shaded by plane trees, 
traverse the town east to west and north to south, the latter 
dividing the civil from the military quarters. There are numerous 
fountains fed by the Mckerra. Sidi-bed-Abbes is also an im- 
portant ^icultural centre, wheat, tobacco and alfa being the 
chief articles of trade. There arc numerous vineyards and olive* 
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groves in the vicinity. The town, founded by the French, 
derives its name from the kuhba (tomb) of a marabout named 
Sidi-bel-Abbes, near which a redoubt was constructed by General 
Bedeau in 1843. The site of the town, formerly a swamp, has 
been thoroughly drained. The surrounding country is healthy, 
fertile and populous. 

IIIDMaUTH, HENRY ADDINGTON, ist Viscount (1757- 
1844), English statesman, son of Dr Anthony Addington, 
was born on the 30th of May 1757. Educated at Winchester 
College and Brasenose College, Oxford, he graduated in 1778, 
and took the cliancellor’s prize for an English essay in 1779. 
Owing to his friendship with William Pitt he turned his attention 
to politics, and after his election as member of parliament for 
Devizes in 1784 gave a silent but steady support to the ministry 
of his friend. By close attention to his parliamentary duties, 
he obtained a wide knowledge of the rules and procedure of the 
House of Commons, and this fac:t together with his intimacy 
^with Pitt, and his general popularity, secured his election as 
Speaker in June 1789. Like his predecessors, Addington con- 
tinued to be a partisan after his acceptance of this office, took 
part at times in debate when the house was in committee : and 
on one occasion his partiality allowed Pitt to disregard the 
authority of the chair. He enjoyed the confidence of George III ., 
and in the royal interest tried to induce Pitt to withdraw his 
proposal for a further instalment of relief to Roman Catholics. 
Rather than give way on this question Pitt resigne^d office early 
in 180T, when both he and the king urged Addington to form 
a government. Addington consented, and after some delay 
caused by the king’s illness, and by the reluctance of .several 
of Pitt’s followers to serve under him, became first lord of the 
treasury and chancellor of the exchequer in March 1801. The 
new prime minister, who was specially accei)table to George, 
was loyally supported by i’ltl ; and his first important work, 
the conclusion of the treaty of Amiens in March 1802, made him 
popular in the country. Signs, however, were not wanting that 
the peace would soon be broken, and Pitt, dissatisfied with the 
ministry for ignoring the threatening attitude of Napoleon, and 
making no preparations for a renewal of the war, witli<ln*w his j 
support. Addington then took steps to strength(;n the forces of 
the crown, and suggested to Pitt that he should Join the cabinet 
and that both should serve under a new prime minister. This 
offer was declined, and a similar fate befell Addington’s subsequent 
proposal to serve under Pitt. When the struggle with France 
was renewed in May 1803, it became evident that as a war 
minister Addington was not a success ; and when Pitt became 
openly hostile, the continued confidence of the king and of a 
majority in the House of Commons was not a sufficient counter- 
poise to the ministry’s waning prestige. Although careful and 
industrious, Addington had no brilliant qualities, and his medi- 
ocrity afforded opportunity for attack by his enemies. Owing 
to his father’s profession he was called in derision ‘‘ the doctor,” 
and George Canning, who wrote satirical verses at his expense, 
referred to him on one occasion as “ happy Britain’s guardian 
gander.” Without waiting for defeat in the House he resigned 
office in April 1804, and became the leader of the jiarty known 
as the “ king’s friends.” Pitt, who now returned to office, was 
soon reconciled with his old friend ; in January 1805 Addington 
was created Viscount Sidmouth, and became lord president of 
the council. lie felt aggrieved, however, because his friends 
were not given a larger share of power, and when ]*itt complained 
because some of them voted against the ministr)^, Sidmoutli left 
the cabinet in July 1 805. In February 1806 he became lord privy 
seal in the ministry of Fox and Grenville, but resigned early in 
1807 when the government proposed to throw' open commissions 
in the army and navy to Roman Catholics and Protestant 
dissenters ; in 1812 he joined the cabinet of Spencer Perceval as 
lord president of the council, becoming home secretary when the 
ministry was reconstructed by the earl of Liverpool in the follow- 
up June. The ten ) ears during which he held this office coincided 
with much misery and unrest among the labouring classes, and 
the government policy, for which he was mainly responsible, 
was one of severe repression. In 1817 the Habeas Corpus Act 


was suspended, and Sidmouth issued a circular to the lords* 
lieutenant declaring that magistrates might apprehend and hold 
to bail persons accused on oath of seditious libels. For this step 
he was severely attacked in parliament, and was accused of 
fomenting rebellion by means of his spies. Although shaken by 
the acquittal of William Hone on a charge of libel the govern- 
ment was supported by parliament ; and after the “ Manchester 
massacre ” in August 1819 the home secretary thanked the 
magistrates and soldiers for their share in quelling the riot. He 
was mainly responsible for the policy embodied in the “ Six Acts ” 
of 1819. In December 1821 Sidmouth resigned his office, but 
remained a member of the cabinet without official duties until 
1824, when he resigned owing to his disapproval of the recognition 
of the independence of Buenos Aires. Subsequently he took 
very little part in public affairs ; but true to his earlier principles 
he spoke against Catholic emanci})ation in April 1829, and voted 
against the Reform Bill in 1832. He died at his residence in Rich- 
mond Park on the 15th of February 1844, and was buried at 
Mortlakc. In 1 781 he married Ursula Mary, daughter of Leonard 
Hammond of Cheam, Surrey, who died in 1811, leaving a son, 
William Leonard, who succeeded his father as Viscount Sidmouth, 
and four daughters. In 1823 he married secondly Marianne, 
daughter of William Scott, Baron Stowell (d. 1836), and widow 
of Thomas Ibwnsend of Honinglon, Warwickshire. Sidmouth 
suffers by comparison with the great men of his age, but he was 
honest and courageous in his opinions, loyal to his friends, and 
dcvotcfl to church and state. 

The 2nd Viscount Sidmouth (1794-1864) was a clergyman of 
the Church of England ; he was succeeded as 3rd Viscount by his 
son, William Wells Addington (b. 1824). 

See Hon. G. Pellcw, Life vj SidmoiUh (London, 1S47) ; Lord John 
Russell, Life and Times of C, J. Tax (LondoTi, 1859-1866) ; Earl 
Stanhope, Life of Fitt (Loudon, 1861-1862) ; Sir G. C. Lewis, Essays 
on the Administrations of Great Britain (London, 1864) ; Spt^ncer 
Walpole, History of England (London, 1878-1886), (A. W. 

SIDMOUTH, a market town and watering-place in the Honiton 
parliamentary division of Devonshire, England, on the river Sid 
and the English Channel, 167J m. W. by S. of London, by the 
London & South-Western railwa>’. Pop. of urban district (1901) 
4201. Lying in a hollow, the town is shut in by hills which ter- 
minate in the forelands of Salcombe and High Pe^,tw() sheer cliffs 
of a deep red colour. The shore line curves away, beyond these, 
westward to the Start and eastward to Portland — both visible 
from Sidmouth beach. The restored church of St Nicholas, 
dating from the 13th century', though much altered in the 15th, 
contains a window given by Queen Victoria in i8()6 in memory' 
of her father, the duke of Kent, who lived at W'oolbrook Glen, 
close by, and died there in 1820. An esplanade is built along the 
sea-wail, and the town possesses golf links and other recreation 
grounds. The bathing is good, the climate warm. Formerly of 
some importance, the harbour can no longer be entered by large 
vessels, and goods are transhipped into fiat-bottomed lighters 
for conveyance ashore. Fishing is extensively carried on and 
cattle fairs are held. In the 13th century' Sidmouth was a borough 
governed by a port -reeve. Tradition tells of an older town 
buried under the sea ; and Roman coins and other remains have 
been washed up on the beach. Traces of an ancient camp exist 
on High Peak. 

SIDNEY (or Sydney), ALGERNON (1622-1683), English 
politician, second son of Robert, 2nd earl of Leicester, and of 
Dorothy Percy, daughter of Henry', 9th earl of NorHiumberland, 
was born at Penshursl, Kent, in 1622. As a boy he showed 
much taient, which was carefully trained under his father’s eye. 
In 1632 with his cider brother Philip he accompanied his father 
on his mission as ambassador extraordinary to Cliristian IV. of 
Denmark, whom he saw at Rendsburg. In May 1636 Sidney 
went with his father to Paris, where he became a general favourite, 
and from there to Rome. In October 1641 he was given a troop 
in his father’s regiment in Ireland, of which his brother, known 
as Lord Lisle, was in command. In August 1643 the brothers 
returned to England. At Chester their horses were taken by the 
Royalists, whereupon they again put out to sea and landed 
at Liverpool. Here they were detained by the Parliamentaiy 
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fiommissionersi and by them sent up to London for safe custody. 
Whether was intended by Sidney or no, it is certain that 
from this time he ardently attached himself to the Parliamentary 
cause. On the loth of May 1644 he was made capt^ horse in 
Manchester's army, under the Eastern Association. He was 
shortly afterwards made lieutenant-colonel, and charged at the 
head of his regiment at Marston Moor (snd July), where he was 
wounded and rescued with difficulty. On the and of April 1645 
he was given the command of a cavalry regiment in Cromwefl's 
division of Fairfax's army, was appointed governor of Chichester 
on 10th May, and in Deceml>er was returned to parliament for 
Cardiff. In July 1646 he went to Ireland, where his brother 
lord-lieutenant, and was made lieutenant-general of horse 
in that kingdom and governor of Dublin. Leaving London on 
rst of February 1647, Sidney arrived at Cork on the 22nd. He 
was soon (8th April), however, recalled by a resolution of the 
House passed through the interest of Lord Inchiquin. On the 
7th of May he received the thanks of the House of Commons. 
On the J3th of October 1648 he was made lieutenant of Dover 
castle, of which he had previously been appointed governor, lie 
was at this time identified with the Independents as opposed to 
the Presbyterian party. He was nominated one of the com- 
missioners to try Charles 1 ., but took no part in the trial, retiring 
to Penshurst until sentence was pronounced. That Sidney 
approved of the trial, though not of the sentence, there can, 
however, be little doubt, for in Copenhagen he publicly and 
vigorously expressed his concurrence. On the 15th of May 1649 
he was a member of the committee for settling the succession 
and fur regulating the election of future parliaments. Sidney lost 
the governorsliip of Dover, however, in March 1651, in conse- 
(juence, apparently, of a quarrel with his officers. He then went 
to the Hague, where he quarrelled with Lord Oxford at play, 
and a duel was only prevented by their friends. He returned to 
England in the autumn, and henceforward took an a('tive share 
in parliamentary work. On the 25tli of November Sidney was 
elected on the council of state and was evidently greatly con- 
sidered. In the usurpation of Cromwell, however, he utterly re- 
fused all concurrence, nor would he leave his place in parliament 
except by force when Cromwell dispersed it on the 20th of April 
1653. He immediately retired to Penshurst, where he was con- 
cerned chiefly with family affairs. In 1654 he again went to the 
Hague, and there became closely acquainted with De Witt. 
On his return he kept entirely aloof from public affairs, and it is 
to this period tiiut the Essay on Lotte is ascril^ed. 

Upon the restoration of the Long Parliament, in May 1659, 
Sidney again took lus seat, and was placed on the council of state. 
He showed himself in this office especially anxious that the 
military power should be duly subordinated to the civil. In J une 
he was appointed one of three commissioners to mediate for a 
peace between Denmark, supported by Holland, and Sweden. 
He was probably intended to watch the conduct of his colleague, 
Admiral Montagu (afterwards ist earl of Sandwich), who was in 
command of th^e Baltic squadron. Of his character wc have 
an interesting notice from Whitelocke, who refused to accompany 
him on the ground of his overruling temper and height.” 
Upon the conclusion of the treaty he went to Stockholm as 
plenipotentiary ; and in both capacities he behaved with 
resolution and address. When the restoration of Charles II. took 
place Sidney left Sweden, on the 28th of June 1660, bringing 
with him from the king of Sweden a rich present in testimony 
of the estimation in which he wa.s held. Sidney went first to 
Copenhagen, and then, being doubtful of his reception by the 
English court, settled at Hamburg. From there he wrote a 
celebrated letter vindicating his conduct, which will be found in 
the Somers Tracts. He shortly afterwards left Hamburg, and 
passed through Germany by way of Venice to Rome, His stay 
there^ however, was embittered by misunderstandings with h^ 
father and consequent straits for money. Five sliillings a day, 
be says, served him and two men very well for meat, drink and 
firing. He devoted himself to the study of books, birds and trees, 
and f speaks of his natural delight in srilitude being largely in- 
crease. In ^063 be left Italy, passed through Switzerland, 


4 * 

where he visited Ludlow, and came to Brussels in September, 
where his portrait was painted by van Egmondt; it is now at 
Penshurst. He had thoughts of joining the imperial service, 
and offered to tnmsport from England a body of the bid Common- 
weiUth men ; but this was refused by the English court. It is 
stated that the enmity against him was so great that now, as on 
other occasions, attempts were made to assassinate him. On the 
breaking out of the Dutch war, Sidney, who was at the Hague, 
urged an invasion of England, and shortly afterwards went to 
Paris, where he offered to raise a rebellion in England on receipt 
of 100,000 crowns. Unable, however, to come to terms with the 
French government, he once more went into retirement in 1666,— 
this time to the south of France. In August 1670 he was again in 
Paris, and Arlington proposed that he should recelive' a pension 
from Louis ; Charles II. agreed, but insisted that Sidney should 
return to Languedoc. In illustration of his austere principles it 
is related that, Louis having taken a fancy to ahorse bdohgingto 
him and insisting on possessing it, Sidney shot the animal, which, 
he said, was born a free creature, had served a free man, and 
should not be mastered by a king of slaves.” His father was now 
very ill, and after much difficulty Sidney obtained leave to come 
to England in the autumn of 1677. Lord Leicester died in 
Novemto ; and legal business connected with other portions 
of the succession detained Sidney from returning to Franco as he 
had intended. He soon became involved in politicol intrigue, 
joining, in general, the country party, and hokling close com- 
munication with Barillon, the I^ench ambassador. In the 
beginning of 1679 he stood for Guildford, and was warmly 
supported by William Penn, with whom he had long been in- 
timate, and lo whom he is said (as is now thought, erroneously) 
to have afforded assistance in drawing up the constitution of 
Pennsylvania. He was deicated by court influence, and his 
petition to the House, complaining of an undue return, never 
came to a decision. His Letters to Henry Savtle, written at this 
period, are of great interest. He was in Paris, apparently only 
for a short while, in November 1679. Into the prosecution of the 
Poplsii Plot Sidney threw himself warmly, and was among those 
who looked to Monmouth, rather than to Orange, to take the 
j)lace of James in the succession, though he afterwards dis- 
claimed all interest in such a question. He now stood for 
Brambcr (Sussex), again with Penn’s support, and a double 
return was made. He is reported on the 10th of August 1679 as 
being elected for Amersham (Buckingham) with Sir Roger Hill. 
When parliament met, however, in October 1680, his election was 
declared \'oid. But now, under the idea that an alliance between 
Charles and Orange would be more hostile to English liberty 
than would the progress of the French arms, he acted with 
Barillon in influencing members of parliament in this sense, and 
is twice mentioned as recei' ing the sum of 500 guineas from the 
ambassador. Of this there is no actual proof, and it is quite 
jxissible that Barillon entered sums in his accounts with Ix)uis 
which he never paid away. In any case it is to be remembered 
that Sidney is not charged with receiving money for advocating 
opinions which he did not enthusiastically hold. 

Upon tlie dissolution of the last of Charles’s parliaments 
the king issued a justificatory declaration. This was at once 
answered by a paper entitled A Just and Modest Vindication, 
(ffc.y the first sketch of which is imputed to Sidney, It was then, 
too, that his most celebrated production, the Discourses con* 
cerning Government, was concluded, in which he upholds the 
doctrine of the mutual compact and traverses the High Tory 
positions from end to end. In especial he vindicates the pro- 
priety of resistance to kingly oppression or misrule, upholds the 
existence of an hereditary nobility interested in their country's 
good as the firmest barrier against such oppression, and main- 
tains the authority of parliaments. In each point the English 
constitution, which he ardently admires, Is, he says, suffering : 
the prerogatives of the crown are disproportionately great ; 
the peerage has been degraded by new creations ; and parlia- 
ments are slighted. 

For a long while Sidney kept himiJelf aloof from the duke of 
Monmouth, to whom he wasintroduced by Lord Howard, After 
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the death of Shaftesbury, however, in November 1682, he entered 
into the conferences held between Monmouth, Russell, Essex, 
Hampden and others. That treasonable talk went on seems 
certain, but it is probable that matters went no further. The 
watchfulness of the court was, however, aroused, and on the 
discovery of the Rye House Plot, Sidney, who had always been 
r^airded in a vague way as dangerous, was arrested while at 
di^et on the 26th of June 1683. His papers were carried off, 
and he was sent at once to the Tower on a charge of high treason. 
For a considerable while no evidence could be found on which 
to establish a charge. Jeffreys, however, was made lord chief- 
justice in September ; a jury was packed ; and, after consulta- 
tions between the judge and the crown lawyers, Sidney was 
brought to listen to the indictment on the 7th of November. 
The trial began on the 21st of November : Sidney was refused a 
copy of the indictment, in direct violation of law, and he was 
refused the assistance of counsel Hearsay evidence and the 
testimony of the perjured informer Lord Howard, whom Sidney 
had been instrumental in introducing to his friends, were first 
produced. This being insufficient, partial extracts from papers 
found in Sidney’s study, and supposed only to be in his hand- 
writing, in which the lawfulness of resistance to oppression was 
upheld, were next relied on. He was indicted for ** conspiring 
and compassing the death of the king.” Sidney conducted his 
case throughout with great skill ; he pointed especially to the 
fact that Lord Howard, whose character he easily tore to shreds, 
was the only witness against him as to treason, whereas the law 
required two, that the treason was not accurately defined, that 
no proof had been given that the papers produced were his, 
and that, even if that were proved, these papers were in no way 
connected with the charge. Against the determination to secure 
a conviction, however, his courage, elo(|uence, coolness and skill 
were of no avail, and the verdict of ** guilty ” was given. On 
the 25th of November Sidney presented a petition to the king, 

S raying for an audience, which, however, under the influence of 
ames and Jeffreys, Charles refused. On the 26th he was brought 
up for judgment, and again insisted on the illegality of his con- 
viction. Upon hearing his sentence he gave vent to his feelings 
in a few noble and beautiful words. Jeffreys having suggested 
that lus mind was disordered, he held out his hand and bade the 
chief-justice feel how calm and steady his pulse was. By the 
advice of his friends he presented a second petition, offering, 
if released, to leave the kingdom at once and for ever. The 
supposed necessity, however, of checking the hopes of Mon- 
mouth’s partisans caused the king to be inexorable. The last 
(lays of Sidney’s life were spent in drawing up his Apology and 
in discourse with Independent ministers. He was beheaded on 
the morning of the 7th of December 1683. His remains were 
buried at Fenshurst. (O. A.) 

SIDNEY, SIR HENRY (1529^1586), lord deputy of Ireland, 
was the eldest son of Sir William Sidney, a prominent politician 
and courtier in the reigns of Henry VIII, and Edward VI., 
from both of whom he received extensive grants of land, in- 
cluding the manor of Fenshurst in Kent, which became the 
principal residence of the family. Henry was brought up at court 
as the companion of Prince Edward, afterwards King Edward 
VI. ; and he continued to enjoy the favour of the sovereign 
throughout the reigns of Edward and Mary, In 1556 he went to 
Ireland with the lord deputy, the earl of Sussex, who in the 
previous year had married his sister Frances Sidney ; and from 
the first he had a large share in the administration of the country, 
especially in the military measures taken by his brother-in-law 
for bringing the native Irish chieftains into submission to the 
English Crown. In the course of the lord deputy’s Ulster 
expedition in 1557 Sidney devastated the island of Rathlin ; and 
during the absence of Sussex in England in the following year 
Sidney was charged with the sole responsibility for the govern- 
ment of Ireland, which he conducted with marked ability and 
Bucce^. A second absence of the lord deputy from Ireland, 
occasioned by the accession of Queen Elizabeth, threw the chief 
cx>ntEol into Sidney’s hands at the outbreak of trouble with Shane 
0 ’N 4 ll;Anand he displayed great skill in temporizing with that 


redoubtable chieftain till Sussex reiuctantily returned to his 
duties in August 1559. About the same time Sidney resided 
his office of vice-treasurer of Ireland on being appointed president 
of the W ilsh Marches, and for the next few years he resided 
chiefly at Ludlow Castle, with frequent visits to the court in 
London. 

In 1565 Sidney was appointed lord deputy of Ireland in place 
of Sir Nicholas Arnold, who ha»d succeeded the earl ol Sussex in 
the previous year. He found the country in a more impoveiished 
and more turbulent condition than when he left it, the chief 
disturbing factor being Shane O’Neill in Ulster. With difficiJty 
he persu^ed Elizabeth to sanction vigorous measures against 
O’Neill ; and although the latter successfully avoided a decisive 
encounter, Sidney restored O’Neill’s rival Calvagh O’Donnell 
to his rights, and established an English garrison at Derry which 
did something to maintain order. In 1567 Shane was murdered 
by the MacDonnells of Antrim (see O’Neill), and Sidney was 
then free to turn his attention to the south, v^ere with vigour 
and determination he arranged the quarrel between the earls of 
Desmond and Ormonde, and laid his hand heavily on other dis- 
turbers of the peace ; then, returning to Ulster, he compelled 
Turlough Luincach O’Neill, Shane’s successor in the clan chief- 
tainship, to make submission, and placed garrisons at Belfast 
and Carrickfergus to overawe Tyrone and the Glynns, In the 
autumn of 1567 Sidney went to England, and was absent from 
Ireland for the next ten months. On his return he urged upon 
Cecil the necessity for measures to improve the economic con- 
dition of Ireland, to open up the country by the construction of 
roads and bridges, to replace the Ulster tribal institutions by a 
system of freehold land tenure, and to repress the ceaseless 
disorder prevalent in every part of the island. In pursuance of 
this policy Sidney dealt severely with the unruly Butlers in 
Munster, At Kilkenny large numbers of Sir Edmund Butler’s 
followers were hanged, and three of Ormonde’s brothers were 
attainted by an act of the Irish parliament in 1570. Enlightened 
steps were taken for the education of the people, and encourage- 
ment was given to Protestant refugees from the Netherlands to 
settle in Ireland. 

Sidney left Ireland in 1571, aggrieved by the slight appreciation 
of his statesmanship shown by tie queen ; but he returned thither 
in September 1575 with increased powers and renewed tokens 
of royal approval, to find matters in a w'orse state than before, 
especially in Antrim, where the MacQuillins of the Route and 
Sorley Boy MacDonnell (j'.w.) were the chief fomenters of disorder. 
Having to some extent pacified this northern territory, Sidney 
repaired to the south, where he was equally successful in making 
his authority respected. He left his mark on the administrative 
areas of the island by making shire divisions on the English model. 
At an earlier period he had already in the north combined the 
districts of the Ardes and Clandeboye to form the county of 
Carrickfergus, and had converted the country of the O’Farrells 
into the county of Longford ; he now carried out a similar 
policy in Connaught, where the ancient Irish district of Thomond 
became the county Clare, and the counties of Galway, Mayo, 
Sligo and Roscommon were also delimited. He suppressed a 
rebellion headed by the earl of Clanricarde and his sons in 1576, 
and hunted Rory O’More to his death two years later. Meantime 
Sidney’s methods of taxation had caused discontent among 
the gentry of the Pale, who carried their grievances to Queen 
Elizabeth. Greatly to Sidney’s chagrin the queen censured his 
extravagance, and notwithstanding his distinguished services 
to the crown he was recalled in September 1578, and was coldly 
received by Elizabeth. He lived chiefly at Ludlow Castle for 
the remainder of his life, performing his duties as president of 
the Welsh Marches, and died there on the 5th of May 1586. 

Sir Henry Sidney was the ablest statesman charged with the 
government of Ireland in the 16th century ; and the meagre 
recognition which his unrewarded services received was a con- 
spicuous example of the ingratitude of Elizabeth. Sidney 
married in 1551 Mary, eldest daughter of John Dudley, duke of 
Northumberland, by whom he had three sons and four daughters. 
His eldest son was Sir Philip Sidney and lus second was 
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Robert Sidney, ist earl of Leicester (j.v.) ; his daughter Mary 
married Henry Herbert, 2nd earl of Pembroke, and by reason of 
her association with her brother Philip was one of the most 
celebrated women of her time (see Pembroke, Earls of). 

See Calendar of State Papers relating to Ireland^ Henry TV//.- 
EliMobeth ; Calendar of the Carew MSS. ; J. O’Donovan's edition of 
The Annals of Ireland by the Pour Masters (7 vols., Dublin, 1851) ; 
HolinsUcd's Chronicles ^ vol. iii. (6 vols., London, 1807) ; Kichaxd 
Bagwell, Ireland under the Tudors (3 vols., London, 1885) ; Calendar 
of Ancient Records of Dublin, edited by Sir J. T. Gilbert, vols. i. and ii. 
(Dublin, i88<;) ; Sir J. T. Gilbert, History of the Viceroys of Ireland 
(Dublin, 18O5) ; J. A. Froude, History of England (12 vols., London, 
1856-1870). (R. J. M.) 

SIDNEY, SIR PHILIP (1554-15S6), English poet, statesman 
and soldier, eldest son of Sir Henry Sidney and his wife Mary 
Dudley, was bom at Penshurst on the 30th of November 1554. 
His father, Sir Henry Sidney (1529-1586), was three times lord 
deputy of Ireland, and in 1560 became lord president of Wales. 
Philip Sidney’s childhood was spent at Penshurst ; and before he 
had completed his tenth year he was nominated by his father 
lay rector of Whitford, Flintshire. A deputy was appointed, and 
Philip enjoyed the revenue of the benefice for the rest of his life. 
On the 17th of Oclol>er 1564 he was entered at Shrewsbury school, 
not far from his father’s official residence at Ludlow Castle, on the 
same day with his life-long friend and first biographer, Fulke 
Greville. An affectionate letter of advice from his father and 
mother, written about 1565, was preserved and printed in i5()i 
(A Very Godly Letter , . . ). In 1568 Sidney was sent to Christ 
Church, Oxford, where he formed lasting friendships with 
Richard Hakluyt and William Camden. But his chief companion 
was Fulke Greville, who had gone to Broadgates Hall (Pembroke 
College). Sir Henr}^ Sidney was already anxious to arrange 
an advantageous marriage for his son, who was at that time heir 
to his uncle, the carl of Leicester; and Sir William Cecil agreed 
to a betrothal with his daughter Anne. But in 1571 the match 
was broken off, and Anne Cecil married Edward Vere, 17th 
earl of Oxford. In that year Philip left Oxford, and, after some 
months spent chiefly at court, received the queen’s leave in 1572 
to travel abroad for liis attaining the knowledge of foreign 
languages.” 

He was attached to the suite of the earl of Lincoln, who was 
sent to Paris in that year to negotiate a marriage between Queen 
Elizabeth and the due d’Alen9on. He was in the house of Sir 
Francis Walsingham in Paris during the massacre of Saint 
Bartholomew, and the events he witnessed no doubt intensified 
his always militant Protestantism. In charge of Dr Watson, 
dean, and afterwards bishop, of Winchester, he left Paris for 
Lorraine, and in March of the next year liad arrived in Frankfort 
on the Main. He lodged there in the house of the learned printer 
Andrew Wechel, among whose guests was also Hubert l^nguet. 
Fulke Greville describes Philip Sidney when a schoolboy as 
characterized by “ such .staidne.ss of mind, lovely and familiar 
gravity, which carried grace and reverence far above greater 
years.” “ Though I lived with him, and knew him from a child,” 
he says, “yet 1 never knew him other than a man.” These 
qualities attracted to him the friendship of grave students of 
affairs, and in France he formed close connexions with the 
Huguenot leaders. Languet, who was an ardent suppcjrter of 
the Protestant cause, conceived a great affection for the younger 
man, and travelled in his company to Vienna. In October Sidney 
left for Italy, having first of all entered into a compact with his 
friend to write every week. This arrangement was not strictly 
observed, but the extant letters, more numerous on Languet ’s 
side than on Sidney’s, afford a considerable insight into Sidney’s 
moral and politi<^ development. Languct’s letters abound 
with sensible and affectionate advice on his studies and his 
affairs generally. 

Sidney settled for some time in Venice, and in February 1574 
he sat to Paolo Veronese for a portrait, destined for Languet. 
His friends seem to have feared that his zeal for Protestantism 
might be corrupted by his stay in Italy, and Languet exacted 
from him a promise that he would not go to Rome. In July he 
was seriously ill, and immediately on his recovery started for 
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Vienna. From there he accompanied Languet to Poland, where 
he is said to have been asked to become a candidate for tlie vacant 
cro^. On his return to Vienna he fulfilled vague diplomatic 
duties at the imperial court, perfecting himself meanwhile, 
in company with Edward Wotton, in the art of horsemanship 
under John Pietro Pugliano, whose skill and wit he celebrates 
in the opening paragraph of the Defence of Poesie. He addressed 
a letter from Vienna on the state of affairs to Lord Burghley, 
in December 1574* In the spring of 1575 he followed the court 
to Prague, where he received a summons to return home, appar- 
ently because Sir Francis Walsingham, who was now secretary of 
state, feared that Sidney had leanings to Catholicism. 

His sister, Mary Sidney, was now at court, and he had an 
influential patron in his uncle, the earl of Leicester. He accom- 
panied the queen on one of her royal progresses to Kenilworth, and 
afterwards to Chartlcy Castle, the seat of Walter Devereux, earl 
of Essex. There he met Penelope Devereux, the “ Stella ” of the 
sonnets, then a child of twelve. Essex went to Ireland in 1576 to 
fill his office as earl marshal, and in September occurred his 
mysterious death. Philip Sidney was in Ireland with his father at 
the time. Essex on his deathbed had desired a match between 
Sidney and his daughter Penelope. Sidney was often harassed 
with debt, and seems to have given no .serious thought to the 
question for some time, but Edward Waterhouse, an agent of 
Sir Henry Sidney, writing in November 1576, mentions “ the 
treaty between Mr Philip and my Lady Penelope ” {Sidney 
Papers, i. p. 147). In the spring of 1577 Sidney was sent to con- 
gratulate Louis, the new elector Palatine, anri Rudolf IL, who 
had become emperor of Germany. He n'ceiN cd also general in- 
structions to discu.sswith various princes the advancement of the 
Protestant cause. 

After meeting Don John of Austria at Louvain, March 1577, 
he proceeded to Heidelberg and Prague. He persuaded the 
elector’s brother, John Casimir, to consider proj)o.sals for a 
league of Protestant princes, and also for a conference among 
the Protestant churches. At Prague he ventured on a harangue 
to the emperor, advocating a general league against Spain and 
Rome. This address naturally produced no effect, but does not 
seem to have been resented as much as might have been expected. 
On the return journey he visited William of OrangtJ, who formed 
a high opinion of Sidney. In April 1577 Mary Sidney married 
Henry Herbert, 2nd earl of Pembroke, and in the summer 
Philip paid the first of many visits to her at her new home at 
Wilton. But later in the year he was at court defending his 
father’s interests, particularly against the earl of Ormonde, who 
was doing all he could to prejudice Elizabeth against the lord 
deputy. 

Sidney drew up a detailed defence of his father’s Irish govern- 
ment, to be presented to the queen. A rough draft of four of the 
seven sections of this treatise is preserved in the Briti.sh Museum 
{Cotton MS,, I’itus B, xii. pp. 557-559), and even in its frag- 
mentary condition it justifies the high estimate formed of it 
by i^dward Waterhouse {Sidney Papers, p. 228). Sidney watched 
with interest the development of affairs in the Netherlands, but 
was fully occupied in dcftncling his father’s interests at court. He 
came also in close contact with many men of letters. In 1578 he 
met Edmund Spenser, who in the next year dedicated to him 
his Shepherdes Calendar, With Sir Edward Dyer he was a 
member of the Areopagus, a .society which sought to introduce 
classical metres into English verse, and many strange experi- 
ments were the result. In 1578 the carl of Leicester entertained 
Elizabeth at Wanstead, Essex, with a masque. The Lady of the 
May, written for the occasion by Philip Sidney. But though 
Sidney enjoyed a high measure of the queen’s favour, he was not 
permitted to gratify his desire for active employment. He was 
already more or less involved in the disgrace of his uncle 
Leicester, following on that nobleman’s marriage with Lettice, 
countess of Essex, when, in 1579, he had a quarrel on the tennis- 
court at Whitehall with the earl of Oxford. Sidney proposed 
a duel, which was forbidden by Elizabeth. There was more in 
the quarrel than appeared on the surface. Oxforrl was one of the 
chief supporters of the queen’s proposed marriage with Alcngon, 
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:iow due d’Anjou, and Sidney, in giving the lie to Oxford, 
affronted the leader of the I'rench party. In January 1580 he 
went further in his opi)Osition to the match, addressing to Eliza- 
beth a long letter in which the arguments against the alliance 
were elaborately set forth. This letter {Sidney Papers^ pp. 287- 
292), in spite of some judicious compliments, was regarded, 
not unnaturally, by the queen as an intrusion. Sidney was 
compelled to retire from court, and some of his friends feared 
for his personal safety. A letter from I^nguct shows tliat he 
had written to Elizabeth at the instigation of “ those whom he 
-was bound to obey,’* probably Leicester and Walsingham. 

Sidney rctircuJ to Wilton, or the neighbouring village of 
Ivychurch, where he joined his sister in writing a paraphrase 
of the Psalms. Here too he began his Arcadia^ for his sister’s 
aninsement and pleasure. In October 1580 he addressed a long 
letter of advice, not without affectionate and collociuial inter- 
ruptions, to his brother Robert, then about to start on his con- 
tinental tour. This letter {Sidney Papers, p. 283) was printed in 
Profitable Jnstruciions for Travellers (1633). It seems that a 
promise was exacted from him not to repeat his indiscretions 
in the matter of the French marriage, and he returned to court. 
In view of the silence of contemporary authority, it is hardly 
possible to assign definite dates to the sonnets of Astrophel and 
Stella, Penelope Devereux was married against her will to 
Robert, Lord Rich, in 1581, probably very socm after the letter 
from Penelope’s guardian, the carl of Huntingdon, desiring the 
cpieen’s consent. The earlier sonnets are not indicative of over- 
whelming passion, and it is a reasonable assumption that Sidney’s 
liking for IVnelope only developed into passion when he found 
that she was j)assing beyond his grasp. Mr A. W. Pollard assigns 
the magnificent sequence beginning with No. 33 — 

V 1 might ! unhappy word - O me, I might, 

And then would not, or could not, see my blisse,** — 

to the period following on Stella’s reappearance at court as Lady 
Rich. It has been argued that the whole tenor of Philip’s life 
and character was opposed to an overmastering passion, and 
that there is no ground for attaching biographiail value to these 
sonnets, which were merely Petrarchan qxerciscs. That Sidney j 
was, like his contemporaries, a careful and imitative student 
of French and Italian sonnets is patent. He himsedf confcs.so.s 
in the first of the .strries that he sought fit words to paint the 
blackest face of woe,” by ** oft turning others’ leaves ” bedore he 
obeyed the command of his muse to ” look in his heart and write.” 
The account of his passion is, however, too circumstantial to be 
lightly regarded as fiction. Mr Pollard sees in tlie sonnets a 
description of a spiritual struggle between his sense of a high 
political mission and a disturbing passion calculated to lessen his 
efforts in a larger sphere. It seems certain, at any rate, that he 
was not solely preoccupied with scruples against his love for 
Stella because slie was already married. He had probably been 
writing sonnets to Stella for a year or more before her marriage, 
and he seems to have continued to address her after his own 
marriage. Thomas Nash defined tlie general argument epigram- 
matically as “ cruel chastity — tlae prologue Hope, the epilogue 
Despair.” But after Stella’s final refusal Sidney recovered his 
earlier serenity, and the sonnet placed by Mr Pollard at the 
end of the scries — ” Leave me, 0 Love, which reachest but to 
dust ’’—expresses the triumph of the .spirit. 

Meanwhile he prosecuted his duties as a courtier and as member 
for Kent in parluunent. On the 15th and i6th of May 1581 
he was one of the four challengers in a tournament arranged in 
honour of the visit of the duke of Anjou. In 1579 Stephen 
Gosson had dedicated to Sidney his School of Abuse, an atti^ck 
on the stage, and incidentally on poetry. Sidney was probably 
moved by this treatise to write his owm Apologie for Poctrie, 
elating from about 1581. In 1583 he was knighted in order mat 
he might act as proxy for Prince John Casimir, who was to be 
installed as Knight of the Garter, and in the autumn of that year 
he married Frances, daughter of his friend and patron Sir Francis 
Walsingham, a giii^f fourteen or fifteen years of age. In 1584 
he met Giordano Bri^ho at the house of his friend Fulke Greville, 
c<nd two of the philosopher’s books arc dedicated to him. 


Sidney was employed about this time in the translation from 
the French of his friend Du Plessis Momay’s treatise on the 
Christian religion. He still desired active service and took an 
eager interest in the enterprises of Martin Frobisher, Richard 
Hakluyt and Walter Raleigh. In 1584 he was sent to France to 
condole with Henry HI. on the death of his brother, the duke of 
Anjou, but the king was at I.yons, and unable to receive the 
embassy. Sidney’s interest in the struggle of the Protestant 
princes against Spain never relaxed. He recommended that 
Elizabeth should attack Philip II. in Spain itself. So keen an 
interest did he take in this policy that he was at Plymouth about 
to sail with Francis Drake’s fleet in its expedition against the 
Spanish coast ^ 5 ^ 5 ) when he was recalled by the queen’s orders. 
He was, however, given a command in the Netherlands, where he 
was made governor of P'lushing. Arrived at his post, he con- 
stantly urged resolute action on his commander, the earl of 
Leicester, but with small result. In J uly 1586 he made a success- 
ful raid on Axel, near Flushing, and in September he joined the 
force of Sir John Norris, who was operating against Zutphen. 
On the 22nd of the month he joined a small force sent out to 
intercept a convoy of provisions. During the fight that ensued 
he was struck in the thigh by a bullet. He succeeded in riding 
i)ack to the camp. The often-told story that he refused a cu]) 
of water in favour of a dying soldier, with the words. “ Thy need 
is greater than mine,” is in keeping with his character. He owed 
his death to a quixotic impulse. Sir William Pelham happening 
to set out for the fight without greaves, Sidney also cast off his 
leg-armour, which would have defended him from the fatal wound. 
He died twenty -five days later at Arnheim, on the 17 th of October 
1586. The Dutch desired to have the honour of his funeral, but 
the body was taken to England, and, after some delay clue to the 
demands of Sidney’s creditors, received a public funeral in St 
Paul’s Cathedral on the i6th of February 1587. 

Sidney’s death was a personal grief to people of all classes. 
Some two hundred elegies were produced in his honour. Of all 
these tributes the most famous is Astrophel, A Pastoral Elegie, 
added to Edmund Spenser’s Colin ClouCs Come Home Again 
(1595)* Spenser wrote the opening poem; other contributors 
arc Sidney’s sister, the countess of J^embroke, Lodowick Btyskett 
and Matthew Roydon. In the bare enumeration of Sidney’s 
achievements there seems little to justify the passionate admira- 
tion he excited. So calm an observer as William of Orange desired 
Fulke Greville to give Elizabeth ” his knowledge and opinion of a 
fellow-servant of his, that (as he heard) lived unemployed under 
her. . . , If he could judge, her Majesty had one of the ripest and 
greatest counsellors of estate in Sir Philip Sidney, that this day 
lived in Europe ” (Fulke (ireville, Tdfe of Sidney, cd. 1816, p. 21). 
His fame was due first of all to his strong, radiant and lovable 
character. Shelley placed him in Adonais among the ” inheritors 
of unfulfilled renown,” as “sublimely mild, a spirit without 
spot.” 

Sidney left a daughter Frances (b. 1584), who married Roger 
Manners, earl of Rutland. His widow, who, in spite of the 
strictures of some writers, was evidently sincerely attached to him, 
married in 1590 Robert Devereux, second earl of Essex, and, 
after his death in i6ot, Richard de Biiigh, earl of Clanricarde. 

Sidney’s writings were not published during his lifetime. A 
Worke concerning the treumesse of the Christian Religion, trans- 
lated from the French of Du Plessis Momay, was completed 
and published by Arthur Golding in 1587. 

The Couniesse of Pembroke's Arcadia written by Philippe Sidnei 
(1590), in quarto, is the earliest edition of Sidney’s famous 
romance.^ A folio edition, issued in 1593, is stated to have been 
revised and rearranged by the countess of Pembroke, for whose 
delectation the romance was written. She was charged to destroy 
the work sheet by sheet as it was sent to her. The circumstances 
of its composition partly explain the difference between its 
intricate sentences, full of far-fetched conceits, repetition and 
antithesis, and the simple and di^ified phrase of the Apologie f^ 
Poetrie, llie style is a concession to the fashionable taste in 

* For a bibliography of this and subsequent editions sec the fac* 
simile reprint (1891) of this quarto, edited by Dr Oskar Sommer. 
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literature which the countess may reasonably be supposed to 
have shared ; but Sidney himself, although he was no friend to 
euphuism, was evidently indulging his own mood in this highly 
decorative prose. The main thread of the story relates how the 
princes Musidorus and Pyrocles, the latter disguised as a woman, 
Zelmane, woo the princesses Pamela and Philoclea, daughters of 
Basilius and Gynaecia, king and queen of Arcady . The shepherds 
and shepherdesses occupy a humble place in the story. Sidney 
used a pastoral setting for a romance of chivalry complicated 
by the elaborate intrigue of Spanish writers. Nor are these 
intrigues of a purely innocent and pastoral nature. Sidney 
described the passion of love under many aspects, and the guilty 
queen Gynaecia is a genuine tragic heroine. The loose frame- 
work of the romance admits of descriptions of tournaments, 
Elizabethan palaces and gardens and numerous fine speeches. 
It also contains some lyrics of much beauty. Charles 1 . recited 
and copied out shortly before his death Pamela’s prayer, which 
is printed in the Eikon Basilike. Milton reproached him in the 
EikonokLastes with having borrowed to a C'hristian use prayers 
offered to a heathen god . . . and that in no serious book, but 
in the vain amatorioiis poem of Sir Philip Sidney’s Arcadia'^ 
Professor Courthope {iiisL of English Poetry, i. 215) points out 
that the tragedy of Sidney’s life, the divorce between his ideals 
of a nobly active life and the enforced idleness of a courtier’s 
existence, is intimately connected with his position as a pioneer 
in fiction, in which the life represented is tacitly recognized as 
being contrary to the order of existence. Sidney’s wide ac(|uaint- 
aiice with European literature is reflected in this book, but he 
was especially indebted to the Arcadia of Jacopo Sannazaro, and 
still more to George Montemayor’s imitation of Sannazaro, the 
Diana Enamorada, The artistic defects of the Arcadia in no way 
detracted from its popularity. Bolli Shakespeare and Sj)enser 
were evidently acquainted with it. John Day’s Ik of Guts, and 
the plots of Beaumont and Fletcher’s CufMs Revenge, and of 
James Shirley’s Arcadia, were derived from it. The book had 
more than one supplement. Gervase Markham, Sir William 
Alexander (earl of Stirling) and Richard Beling wrote con- 
tinuations. 

The series of sonnets to Stella were printed in 1591 as Sir P, S, : 
His Astrophel and Stella, by Thomas Newman, with an intro- 
ductory epistle by 1 '. Nash, and some sonnets by other writers. 
In the same year Newman issued another edition with many 
changes in the text and without Nash’s preface. Kis first 
edition was (probably later) reprinted by Matthew Lownes. 
In 1598 the sonnets were reprinted in the folio edition of Sidney’s 
worl^, entitled from its most considerable item The Countesse 
of Pembroke's Arcadia, edited by Lady Pembroke, with con- 
siderable additions. The songs are placed in their proper position 
among tlie sonnets, instead of being grouped at the end, and two 
of the most personal poems (j)os.sibly suppressed out of con- 
sideration for Lady Rich in the first instance), which afford the 
be.st key to the interpretation of the series, appear for the first 
time. Sidney’s sonnets adhere more clo.sely to French than to 
Italian models. The octave is generally fairly regular on two 
rhymes, but the sestet usually terminates with a couplet. The 
Apologie for Poetrie was one of the ** additions ” to the countess 
of Pembroke’s Arcadia (1598), where it is entitled “ The Defence 
of Poesie.” It first appeared separately in 1594 (unique copy 
in the Rowfant Library, reprint 1904, Gimb. Univ. Press). 
Sidney takes the word ** poetry ” in the wide sense of any imagina- 
tive work, and deals with its various divisions. Apart from the 
subject matter, which is interesting enough, the book has a 
great value for the simple, direct and musical prose in which it U 
written. The Psalmes of David, the paraphrase in which he 
collaborated with his sister, remained in MS. until 1823, when it 
was edited by S. W. Singer. A translation of part of the Divine 
Sepfimine of G. Salluste du Bartas is lost. There are two pastorals 
by Sidney in Davison’s Poetical Rhapsody (1602). 

Letters and Memorials of State . . . (1746) is the title of an in- 
valuable collection of letters and documents relating to the Sidney 
family, transcribed from originals at Penahurst and elsewhere by 
Arthur Collins. Fulke Greville's Life of the Renowned Sir Philip 
Sidney is a panegyric dealing chiefly with his public policy. The 
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Correspondence of Sir Philip Sidney and Hubert Languet was tiaiih- 
lated from the Latin and published with a memoir by Steuart A. 
Pe£^s (1845). The best biography of Sidney is A Memoir of Sir 
Philip Sidney by H. R. Fox Bourne (i8<)2). A revised life by the 
same author is included in the “ Heroes of the Nations ** series (1891). 
Critical appreciation is available in J. A. Symonds's Sir Philip 
Sidney (1806), in the ** English Men of Letters " series ; in J. J. A. 
Jusserand's English Novel in the Time of Shakespeare (1890) ; and in 
modern editions of Sidney's works, among which nuiy be mentioned 
Mr A. W. Pollard's edition (t 888) of Astrophel and Stella, Professor 
Arber's reprint (18O8) of An Apolo^ie for Poetrie, and Mr Sidney Lee'.s 
Ulisabethan Sonnets (1904) in the redssuo of Professor Arber’s English 
Gamer, where the sources of Sidney's sonnets are fully discussed. 
See also a collection of Sidneiana printed for the Koxburghe Club in 
*®37> a notice by Mrs Humphry Ward in Ward's English Poets, 
i. 341 soq., and a dissertation by Dr K. Brunhulier, Sir Philip 
Sidney's Arcadia und ihre Nachldufer (Niiruberg, 1903). A com- 
plete text of Sidney's prose and poetry, edited by Albert Fcuillorat, 
IS to be included in the Cambridge English Classics. 

SIDNEY^ a city and the, county-.soat of Shelby county, Ohio, 
U.S.A., on the Miami river, jxbout 33 m. S. by W. of Lima. 
Pop. (1890) 4850 ; (1900) 56S8 (282 being loreign-born and 108 
nepoes) ; (1910) 6607. Sidney is served by the Clevidand. 
( incinnati, Chicago & St Louis, the Cincinnati, Hamilton & 
Dayton, and the W’estern Ohio (electric) railways. The city is 
situated on an elevated tableland, in an agricultural region. 
Sidney has a public library, and a monumental building, a 
memorial, creeled in 1875, to the soldier.s in the American Lb il 
War, and now denoted to various pul>li(' uses. The river licre 
provides some water-power, and the city Jias various inanu- 
factures. Sidney was laid out as the county -seat in 1819, was 
incorporated as a village in 1831 and first chartered as a city 
in 1897. 

SIDON (Phoen. p», Hebrew As.syr. Sidunnu, Egypt. 
Diduna), formerly the print:ipal city of Phocnidu, now a small 
town of about 15,000 inhabitants, situated on the Syrian coast 
between Ikirut und Sur (Tyre). I’he name, which the Arabs 
now pronounce Saida, has l)e<iri explained as nu'aning ** fi.sh- 
town ” (cf. He))r. “ to hunt,” in Vhom. pt rhaps to fish ”) ; 
more likely it is connected witli the god Sid, who is known only 
as an element in proper names (see Cooke, NorthSm, Inserts 
p. 9j); po.s.sil)Iy botli town and people were mimed after him. 
The ancient city exttrnded some 800 yds. inland from the shore 
over ground which is now covered by fruit-gardens. From a 
series of inscriptions, all gi\’ing the same text, dis(X)vered at 
Bostar esh-Shekh, a little way to the N. of gaida, we learn that 
the ancicnt city was diviilcc) into three division.s at least, one of 
which was called Sidon by the sea,” and another ** Sidon on the 
plain ” (?) (see NrSem, Insert. App. i.). In front of tht; flat 
promontory to which the modern Sidon is confined there stretches 
northwards and southwards a rocky peninsula ; at northern 
extremity of this begins a scries of small rock.s enclosing the 
harbour, which is a very bad one. The port was formerly pro- 
tected on the north by the QaPat el-Bahr (** Sea Castle ”), a 
building of the T3th century, situated on an island still connected 
with the mainland by a bridge. On the S. side of the town lay 
the so-called Egyi)tian liarbour, which was filled uf) in the 1 7th 
century in order to keep out the Turks. The wall by which 
Sidon is at present surrounded is pierced by two gates ; at tlie 
southern angle, upon a lieapof rubbish, .stand the remains of the 
citadel. The streets are very narrow, and the buildings of any 
interest few ; most promment are some large caravanserais 
belonging to the period of Sidon ’.s modern prosperity, and the 
large mosque, formerly a church of the knights of St John. 
I’he inhabitants support themselves mainly on the produce of 
their luxuriant gardens ; but the increasing trade of Beirut 
has withdrawn the bulk cif the commerce from Sidon. In earlier 
days Phoenicia produced excellent wine, that of Sidon being 
specially esteemed ; it is mentioned in an Aramaic papyrus from 
Egypt (4th century b . c ., H,S.L p. 213). One of the chief in- 
dustries of Sidon used to be the manufacture of glas.s from the 
fine sand of the river Belus. To the S.E. of the tcjwn lies the 
Phoenician necropolis, which ha.s been to a great extf?nt investi - 
gated. I’he principal finds are sarcophagi, and next to thefcK 
sculptures and paintings. It was here that the sui:)erb Greek 
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sarcophagi, which are now in the Imperial Museum at Constanti- 
nople, were found, and the sarcophagi of the two Sidonian kings 
Eshmimazar (Louvre) and Tabnith (Imperial Museuin, Con- 
stantinople), both of them with important Phoenician inscriptions. 

TTie ancient history of Sidon is discussed in the article 
Phoenicia. In a.d. 325 a bishop of Sidon attended the Council 
of Nicaea, In 637-638 the town was taken by the Arabs. 
During the Crusades it was alternately in the possession of the 
Franks and the Mahommedans, but finally fell into the hands of 
the latter in 1291. As the residence of the Druse Amir Fakhr 
ud-Din, it rose to some prosperity about the beginning of the 
17th century, but towards the close of the i8th its commerce again 
passed away and has never returned. The biblical references to 
Sidon are Gen. x. 15 (the people), xlix. 13; Is. xxiii. 1-14; 
Ezek. xxvii. 8 ; Acts xxvii, 3. Sidon is nearly always mentioned 
along with Tyre — Jer. xxvii. 3, xlvii. 4 ; Ezra iii. 7 ; Joel iii. 4 ; 
Mark iii. 8 and Luke vi, 17 ; Mark vii. 24, 31, and Matt. xv. 21 ; 
Matt. xi. 21 and Luke x. 13 f. ; Acts xii. 20. In the Old Testa- 
ment, as frequently in Greek literature, “ Sidonians is used 
not in a local but in an ethnic sense, and means Phoenicians,” 
hence the name of Sidon was familiar to the Greeks earlier than 
that of T3rre, though the latter was the more important city 
(ed. Meyer, EncycL BibU col. 4505). 

Soe Robinson, Bibl, Res, ii. 478 flf. ; l^utz, Aus Phonicien (1876), 
98 ff. ; Pictsclunaim, Gesch, d. PhOnizier (1889), 53*5^ I Hamdy Bey 
and T. Reinach, Nicropole royale d Sidon (1892-1896) ; A. Socin in 
Baedeker, Pal. «. Syrien. (G; A. €.♦) 

SIEBENGEBIRGE (“ The Seven Hills ”), a cluster of hills in 
Germany, on the Rhine, 6 m. above Bonn. They arc of volcanic 
origin, and form the north-western spurs of the Westerwalcl. 
In no part of the Rhine valley is the scenery more attractive ; 
crag and forest, deep dells and gentle vine-dad slopes, ruined 
castles and extensive views over the broad Rhine and the plain 
beyond combine to render the Siebengebirge the most favourite 
tourist resort on the whole Rhine. The hills arc as follows : 
the steep Drachenfels (1067 ft.), abutting on tlie Rhine and 
surmounted by the ruins of an old castle ; immediately behind it, 
and connected by a narrow ridge, the Wolkenburg (1076 ft.)| 
lying apart, and to the N. of these, the Petersberg (1096 ft.), 
with a pilgrimage chapel of St Peter ; tlien, to the S. of these 
three, a chain of four — ^viz. the Olberg (1522 ft.), the highest of 
the range; the Lowenburg (1506 ft,); the Lohrberg (i444 ft.), 
and, farthest away, the Nonnenstromberg (1107 ft.). At the 
foot of the Drachenfels, on the north side, lies the little town 
of Konigswinter, whence a mountain railway ascends 10 the 
summit, and a similar railway runs up the Petersberg. The 
ruins which crown almost every hill arc those of strongholds of 
the archbishops of Cologne and mostly date from the 12th centu^. 

See von Dcchcn, Geognostischer Fiihrar in das Siebengebirge 
(Bonn, 1861) ; von Sturtz, Fuhrer durch das Siebengebirge (Bonn, 
1893) ; Lasj^yres, Das Siebengebirge am Rhein (Bunn, 1901). 

SIEBOLD, CARL THEODOR ERNST VON (1804*1885), 
German physiologist and zoologist, the son of a physician and a 
descendant of what Lorenz Oken called the “ Asclepiad family 
of Siebolds,” was born at Wurzburg on the i6th of February 
1804. Educated in medicine and science chiefly at the university 
of Berlin, he became successively professor of zoology, physiology 
and comparative anatomy in Konigsberg, Erlangen, Freiburg, 
Breslau and Munich. In conjunction with F. H. Stannius he 
published (1845-1848) a Manual of Comparative Anatomy ^ and 
along with R. A. Kcilliker he founded in 1848 a journal which 
soon took a leading place in biological literature, Zeitschri/t fur 
wissenschaftUche Zoologie. He was also a laborious and successful 
helminthologist and entomologist, in both capacities contributing 
many valuable papers to his journal, which he continued to 
edit until his death at Munich on the 7th of April 1885. In these 
ways, without being a man of marked genius, but rather an 
industrious and critic^al observer, he came to fill a peculiarly 
distii^ished position in science, and was long reckoned, what 
his biographer justly calls him, the Nestor of German zoology. 

Soc Ehlers, Zeiischr. f, wiss. Zool. 

SIEBOLD, PHILIK FRANZ VON (1796-1866), scientific 
explorer of Japan, elSei brother of the physiologist, was born 


at Wurzburg, Germany, on the 17th of Februaiy 1796. He 
studied medicine and natural science at Wurzburg, and obtained 
his doctor’s diploma in 1820. In 1822 he entered the service 
of the king of the Netherlands as medical officer to the East 
Indian Army. On his arrival at Batavia he was attached to a 
new mission to Japan, sent by the Dutch with a view to improve 
their trading relations with that country. Siebold was well 
equipped with scientific apparatus, and he remained in Japan 
for six years, with headquarters at the Dutch settlement on the 
little island of Deshima. His medical qualifications enabled him 
to find favour with the Japanese, and he gathered a vast amount 
of information concerning a country then very little known, 
especially concerning its natural history wd ethnography. He 
had comparatively free access to the interior, and his reputation 
spreading far and wide brought him visitors from all parts of 
the country. His valuable stores of information were enriched 
by trained natives whom he sent to collect for him in the interior. 
In 2824 he published De historiae naturalis in Japtmia statu 
and in 1832 his splendid Fauna Japonica. His knowledge of the 
language enabled him also in 1826 to issue from Batavia his 
Epitome linguae Japonicae. In Deshima he also laid the founda- 
tion of his Catalogue librorum Japonicorum and Isagoge in 
bibliothecam Japonicam, published after his return to Europe, 
as was his Bibliotheca Japonica, which, with the co-operation of 
J. Hoffmann, appeared at Leiden in 1833. During the visit 
which he was permitted to make to Yedo (Tokio), Siebold made 
the best of the rare opportunity ; his zeal, indeed, outran his 
discretion, since, for obtaining a native map of the country, he 
was thrown into prison and compelled to quit Japan on the ist of 
January 1830. On his return to Holland he was raised to the 
rank of major, and in 1842 to that of colonel. After his arrival 
in Europe he began to give to the world the fruits of his researches 
and observations in Japan. His Nippon ; Archiv zur BeschreP 
bung von Japan und dessen Neben- und Schutz-Ldndern was issued 
in five quarto volumes of text, with six folio volumes of atlas and 
engravings. He also issued many fr^mentary papers on various 
aspects of Japan. In 1854 he published at Leiden Urkundlicke 
Darstellung der Besirebungen Niederlands und Russlands zur 
Eroffnung Japans. In 1859 Siebold undertook a second journey 
to Japan, and was invited by the emperor to his court. In i86t 
he obtained permission from the Dutch government to enter the 
J apanese service as negotiator between Japan and the powers of 
Europe, and in the same year his eldest son was made interpreter 
to the English embassy at Vedo. Siebold was, however, soon 
obliged by various intrigues to retire from his post, and ultimately 
from Japan. Returning by Java to Europe in 1862, he set up his 
ethnographical collections, which were ultimately secured by 
the government of Bavaria and removed to Munich. He con- 
tinued to publish papers on various Japanese subjects, and 
received honours from many of the learned societies of Europe. 
He died at Munich on the i8th of October 1866. 

See biography by Moritz Wagner, in Allgemeine Zeitung, 13th to 
i6th of NovcmlKjr i860. 

SIEDLCE (Russian Syedlets), a government of Russian Poland, 
between the Vistula and the Bug, having the governments of 
Warsaw on the W,, Lomza on the N., Grodno and Volhynia on 
the Lublin on the S., and Radom on the S.W. Its area is 
5533 sq. m. The surface is mostly flat, only a few hilly tracts 
appearing in the middle, around Biala, and in the east on the 
banks of the Bug. Extensive marshes occur in the north and in 
the south-east. Cretaceous, Jurassic and Tertiary strata coyer 
the surface, and are overlain by widely spread Glacial deposits. 
The valley of the Vistula is mostly wide, with several terraces 
covered with sand-dunes or peat-bogs. Siedlce is drained by the 
Vistula, which borders it for 50 m. on the west ; by the Bug, which 
is navigable from Opalin in Volhynia and flows for 170 m. on 
the east and north-east borders ; by the Wieprz, a tributary 
of the Vistula, which is also navigable, and flows for 25 m. along 
the southern boundary ; and by the Liwiec, a tributary of the 
Bug, which is navigable for some 30 m. below Wegrow. Of 
the total area only 5*2 % is unproductive ; 48*1 % is under 
crops and 17*2 under meadows and pasture land. The estimated 
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population in 2906 was 907^700. The inhabitants consist of 
Little Russians (46 %), Poles (43 %\ Jews J15J %) and Germans 
%)• The government is divided into nine districts^ the chief 
towns of which arc the capital Siedlce^ Biala^ Konstantinow, 
Garwolin^ Lukow^ Rad^n, Sokolow, We^ow, Wlodawa. The 
main occupation is agriculture, the principal crops being rye, 
wheat, oats, barley and potatoes# The area under forests 
amounts to 19*6 % of the total. Live-stock breeding is second 
in tniportance to agriculture. Manufactures and trade are in- 
significant. 

SIBDLOB, a town of Russia, capital of the government of 
the same name, 56 m. E.S,E. of the city of Warsaw, on the Brest- 
Lhovsk railway. It is a Roman Catholic episcopal see. The 
Oginskis, to whom it belonged, have embellished it with a palace 
and gardens ; but it is nothing more than a large village. Fop. 
23^714 (1897), two-thirds Jews. 

8IBGBURG, a town of Germany, in the Prussian Rhine 
Province, on the river Sieg, 16 m. by rail S.E. of Cologne by the 
railway to GiesSen. Pop. (1905) 14,878. It has a royal shell 
factory, calico-printing mills, lignite mines, stone quarries and 
potteiy and tobacco factories. The parish church, dating from 
the 13th century, possesses several richly decorated reliquaries 
of the i2th to 15th centuries. The buildings of the Benedictine 
abbey, founded in 1066, are now used as a prison. The town, 
which was founded in the nth century, attained the height of 
its prosperity in the 1 5th and i6th centuries owing to its pottery 
waxes, Siegburg pitchers (Siegbutgen Kriige) were widely famed. 
Their shape was often fantastic and they arc now eagerly sought 
by collectors. 

See R. Heinekamp, Siegburgs Vergangenheit und Gegenwart 
(Siegburg, 1897) ; ana Rcnard, Die Kunstdenhmdler des Siegftreises 
(Dusseldorf, 2907). ^ 

8IBGB ( 0 . Fr. sege, siege, mod. sU^e, seat, ultimately from 
sedere, to sit, cf . Class. Lat. obsidium, a siege), the ** sitting down 
of an axmy or militaiy force before a fortified place for the purpose 
of taking it, either by direct military operations or by starving 
it into submission (see Fortification and Sieoecraft). A 
special form of coin is known as a ** siege-piece.’^ These are 
coins that were struck during a siege of a town when the ordini^ 
mints were closed or their issues were not available. Such coins 
were commonly of special i^pe to distinguish them from the 
normal coinage, and were naturally of rough workmanship. 
A common shape for the siege pieces which were issued during the 
Great Rebellion was the lozenge. A noteworthy example is a 
shilling siege-piece struck at Newark in 1645 (sec Token Money). 

SIBGBN, a town of Germany, in the Prussian province of 
Westphalia, situated 63 m. E. of Cologne by rail, on the Sieg, 
a tributary entering the RJiine opposite Bonn, Pop. (1905) 
25,201. The town contains two palaces of the former princes 
of Nassau-Siegen, a technical and a mining school. The sur- 
rounding district, to which it gives its name, abounds in iron- 
mines, and iron founding and smelting arc the most important 
branches of industry In and near the town. Large tanneries 
and leather works, and factories for cloth, paper ancl machinery, 
are among the other industrial establishments. 

Siegen was the capital of an early principality belonging to the 
house of Nassau ; and from 1606 onwards it gave name to the 
junior branch of Nassau-Siegen. Napoleon incorporated Siegen 
m the grand-duchy of Berg in 1806 ; and in 1815 the congress of 
Vienna assigned it to Pi-ussia, under whose rule it has nearly 
quintupled its population. Rubens is said to have been bom here 
in 1577 * 

See Cuno, Geschichte der Sitadt Siegen (Dillcnburg, 1873). 

SiraraNS, BRNST WERNER VON (x8i6->i892), German 
electrician, was born on the 13th of December 1816 at Lenthe 
in Hanover. After attending the gymnasium at Liibeck, he 
entered the Prussian army as a volunteer, and for three years was 
a pu^il in the Military Academy at Berlin. In 1838 he received 
a commission as lieutenant in the artilleiy, and six years later 
he was appointed to the responsible post of superintendent of the 
artillery workshops. In 1848 he had the task of protecting the 
port of Kiel against the DanU‘.h fleet, and as commandant of 


Friedrichsort built the fortifications for the defence of Eckem- 
fordc harbour. In the same year he was entrusted with the 
laying of the first telegraph line in Germany^ that between 
Berlin and Frankfort-on-Main, and with that work his military 
career came to an end. Thenceforward he devoted his energies 
to furthering the interests of the newly founded firm of Siemens 
and Halske, which under his guidance became one of the most 
important electrical undertakings in the world, with branches 
in different countries that gave it an international influence ; in 
the London house he was associated with Sir William Siemens, 
one of his younger brothers. Although he had a decided pre- 
dilection for pure research, his scientific work was naturally 
determined to a l^ge extent by the demands of his business, and, 
as he said when he was admitted to the Berlin Academy of 
Sciences in 1874, the filling up of scientific voids presented itself 
to him as a technical necessity. Considering that his entrance 
into commercial life was almost synchronous with the introduc- 
tion of electric telegraphy into Germonjr, it is not surprising that 
many of his inventions and discoveries relate to telegraphic 
apparatus. In 1847, when he was a member of the committed 
appointed to consider the adoption of the electric telegraph 
by the government, he suggested the use of gutta-percha as 
a matenal for insulating metallic conductors. Then he in- 
vestigated the electrostatm charges of telegraph conductors and 
their laws, and established methods for testing undeiground 
and submarine cables and for locating faults in their msulft* 
tion I further, he carried out observations and experiments on 
electrostatic induction and the retardation it produced in the 
speed of the current. He also devised apparatus for duplex and 
diplex telegraphy, and automatic recorders. In a somewl^t less 
specialized sphere, he was an early advocate of the desirability of 
I establishing some easily reproducible basis for the measurement 
I of electrical resistance, and suggested that the unit should be 
taken as the resistance of a column of pure mercury one metre 
high and one square millimetre in cross-section, at a temperature 
of o® C. Another task to which he devoted much time was the 
construction of a selenium photometer, depending on the pmperty 
possessed by that substance of chemging its electric^ resistance 
according to the intensity of the light falling upon it. ^ He also 
claimed to have been, in x866, the discoverer ox the principle of 
self-excitation in dynamo-electric machines, in which the residual 
magnetism of the iron of the electro-xnagnets is utilized for 
excitation, without the aid of permanent steel m^nets or of a 
separate exciting current. In another branch of science he wrote 
several papers on meteorological subjects, discussing ^ong other 
things the causation of the winds and the forces which produce, 
maintain and retard the motions of the air. In 1886 he devoted 
half a million marks to the foundation of the Physikalisch-* 
Technische Reichsanstalt at Giarlottenburg, and in x888 he 
was ennobled. He died at Berlin on the 6th of December 1892# 
His scientific memoirs and addresses were collected and pub- 
lished in an English translation in 1892, and three years later a 
second volume appeared, containing his technical papers# 
SIEMENS, SIR WILLIAM [Karl Wil^lm] (X823-X883), 
British inventor, engineer and natural philosopher, was bom 
at Lenthe in Hanover on the 4th of April 1823. After being 
educated in the polytechnic school of Magdeburg and uni- 
versity of Gottingen, he visited England at the age of nineteen, 
in the hope of introducing a process in electroplating invented 
by himself and his brother Werner. The invention was adopted 
by Messrs Elkington, and Siemens returned to Germany to enter 
as a pupil the engineering works of Count Stolberg at Magdebutg, 
In 1844 he was again in England with another invention, the 
“ chronometric ” or differential governor for steam engines. 
Finding that British patent laws afforded the inventor a pro- 
tection which was then wanting in Germany, he thenceforth rnade 
England his home ; but it was not till 1859 that he formally 
became a naturalized British subject. After some years Spent 
in active invention and experiment at mechanical works near 
Birmingham, he went into practice as an engineer in 1851. 
He laboured mainly in two distinct fields, the applications 
of heat and the applica.tions of electricity, and was characterized 
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in a very mre degree by a combination of scientific comprehension 
with p^tioal instinct. In both fields he played a part .which 
would have been great in either alone ; and^ in addition to this^ 
he produced from time to time miscellaneous inventions and 
scientific paj>ers sufilcient in themselves to liavc established a 
reputation. His position was recognized by his election in 1S62 
to the Royal Society, and later to the presidency of the Institu- 
tion of Mechanical Enigineers, the Society of Telegraph E^ineers, 
the Iron .and Steel I^titute^ and ^ British iLssociatipn ; by 
honorary degrees from the universities of Oxford, ^Glasgow, 
Dublin and WurzbOrg ; and by knighthood (in 1S83). He died 
in London on the 19th of , November 1883^ 

In the application of heat $iemcns^^ work began just after J. P. 
Joule's experiments had placed the doctrine of the conservation of 
energy on a sure basjs, while JiaiikinCj Clausius and Lord Kelvin 
were developing the dynamical theor}?' of heat as a matter of physical 
and engineering theory, Siemens, in the light of the new ideas, made 
a bold attempt to improve the edicioncy of the steam engine as a 
convertor of heat into mechanical work. Taking hp the regenerator 
< — a device invented by Robert Stirling twenty years before, the im- 
portance of which had meanwhile been ignored — he aiJplicd it to the 
steam engine in the form of a regenerative condenser with some 
success in 11147, and in 1855 engines constructed on Siomens's plan 
were worked at the Paris exhibition. Later he also attempteci to 
apply the regenerator to internal combustion or gus engines. In 
1856 he introduced the regenerative furnace, the idea of his brother 
Frifedrich (1826-^1904), with whom he associated himself in directing 
its appkeations. In an ordinary furnace a very Icu'ge part of the heat 
of combustion is lost by being carried ofi in the hot gases which pass 
up the chimney. In the regenerative furnace the hot gases pass 
wpugh.a regenerator, or chamber slacked with loose bricks, wliich 
absorb th6 heat. When the bricks are well heated the hot gases are 
diverted so to pass though another similar chaml)er, while the air 
necessary for combustion, before it enters the furnace, is made to 
traverse heated chamber, taking up as it goes the heat which has 
been stored in the bricks. After a suitable interval the air currents 
are agialin reversed. The process is ^cp(^ated periodically, with the 
result that the products of combustion escape only after being 
cooled, the heat which they take from the furnace being in great pari 
carried back in the hcatecl air. But another invention was rcquiretl : 
before the regenerative furnace could be thoroughly successful. 
This was the use of gaseous fuel, produced by tlie crude di.stillation 
and incomplete combustion of coal in a distinct furnace or gas-pro- 
ducer. Erom this the gaseous fuel passes by a flue to the regenerative 
furnace, andit, as w<dl as the entering air, is neated by the regenerative 
method, four brick-stacked chambers being used instead of two. 
The complete invention was applied at Chance’s glass-works in 
Binmngfhami in 1861, and furnished the subject of Faraday's farewell 
lecture to the Royal Institution. It was soon aj^idied to many 
Industrie process,, but it found it.s greatest development a few years 
later at the hands of Siemens himself in tlie manufacture of steel. 
To produce steel directly from the ore, or by melting together 
wnought-iron scrap with cast-iron upon the open hearth, had been 
in his mind from ^e first, but it was not till 1867, after two years of 
experiment in " sample steel works " erected by himself for the 
purpose, that he achieved success. The product is a mild steel of 
exceptionally trustworthy quality, the use of which for boiler-plates 
has done xniicli to make possible the high stoam-pressures that are 
now common, and has consequently contributed, indirectly, to that 
improvement in the thermodynamic efficiency of heat engines wliich 
Siemens had so much at heart. Just before his death he W’as again 
at work upon the same subject, his plan bdng to use? gaseous fuel 
from a Siemens producer in place of solid fuel beneath the boiler, and 
to apply the regenerative j^rinciple to boiler furnaces. His faith in 
ga^ous fuel led him to anticipate that it would in time sujiersede 
solid coal for domtistic and industrial i)urposes, cheap gas l>cing 
supplied cither from special works or direct from the j)it ; and among 
his last inventions was a house grate to burn gas along with coke, 
which he r^arded as a possible cuiie for city smoke. 

In electricity Siemens^b name is closely associated with the growth 
of land and submarine telegraphs, the invention and development 
of the dynamo, and the application of electricity to lighting and to 
lOco^ohon. In 1860, with his brother Werner, ho invented the 
earlibst iorm of what is now known as the Siemens armature ; and in 
1867 he; communicated a p^er to the Royal Society “ On the Con- 
version of Dynamical into Electrical Force without the aid of Per- 
manent Ma^etism," in which he announced the invention by 
Wemer Siemens of the dynamo-electric machine, an invention which 
was atio reached independently and almost simultaneously by Sir 
Charles Wheatstone and by S. A. Varley. The Siemens- Alteneck or 
multiplc-cjoil armature followed in 1873. TAhile engaged in con- 
structing a' trans- Atlantic cable for the Direct United States Tele-' 
graph Company, Siemens designed the very original and successful 
ship “ Faraday," by whigh that and other cables were laid. One of 
the l^t of Wjprks. waitothe Portrush and Buslimills electric trani- 
way, IreUnd, opem?d in 1883, w’herc the water-power 


qf the river Bush drives a Siemens dynanio, from which aleptric. 
energy is conducted to anoUier dynamo serving as a motor bur roe 
cjir. In the Siemcn-s electric furnace the intensely hot atmosphere 
of the electric arc between carbon poiiits is lifnipioyad 'to mtalt re- 
fractory metals. Another of the uses to which he turzned electricity 
was to employ light from arc lamps as a substitute for^ sunlight in 
hastening the grov^th and fructification of plants. Among his 
miscellaneous inventions were the diflferential goVcttior alreia<ly 
alluded to, and a highly scientific modification of it, described to the 
Royal Society in 16O6 ; a water-meter which acts on the principle of 
counting the number of tupi^ made py , a small reactfon 
through which the supjily 01 water flows ; an electric thermometer 
and pyrometer, in wliich temperature is determined by its dff^cl on 
the electrical conductivity of metals ; an attraction metier de- 
termining very shght variations in the intensity of a gravity ; and 
the baUiometcr, by which he apj^licd this idea to the problem of 
finding the deptli of the sea without a sounding line. In a paper 
read before the Royal Society in 1882, "On the Conservation ofSolar 
Energy/' he suggested a bold but unsatisfactory tlieory of the sun's 
heat, in which he sought to trace on a cosmic scale an action similar 
to that of the regenerative furnace. His fame, howey^^ 49^4 
rest on his contributions to pure science, valuable as , some of these 
were. His strengflh lay in his grasp of scicfltific principles, in his 
skill to perceive where and how they could be applied to practical 
aitairs, in his zealous and instant pursuit of thought with action, 
and in tlie indomitable persistence with which he clung to any ba^ of 
. effort that seemed to him theoretically sound. 

Siemens's writings Consist lor the most part of lectures and pimers 
scattered through the scientific journals and the publications of the 
Royal Society, the Institution of Civil Engineers,, the Institution of 
Mechanical Engineers, the Iron and Steel Institute, the British 
Association, &c. A biography by Dr William Pole was published in 
1888. ^ / (J. A. E.) 

STEM Ay a city and archlepiscopal .see of Tuscany, Italy, 
capital of the province of Siena, 59 m. by rail S. of Florence and 
31 m. direct. Pop. (1901) 25,539 (town); 40,423 (cominime). 
The area of the city within the walls is about 2J .sq. m., and the 
height above sea-level 1115 ft. The plan, spreading from the 
centre over three hills, closely resembles that of Perugia. The 
city possesses a university, founded in 1203 and limited to flxe 
faculties of law and medicine. Among the other public institu- 
tions the following arc the more important : the town library, 
first opened to students in the 17th century; the Archivio, a 
record office, instituted in^ 1858, containing a valuable and 
splendidly arranged collection of documents ; the Fine Arts 
Institution, founded in 1816 ; and the natural history museuna 
of the Royal Academy of the Physiocritics, inaugurated in the 
same year. There are also many flourishing charities, including 
an excellent hospital and a school for the deaf and dumb. The 
chief industries are weaving and agriculture. 

The public festivals of Siena known as the Palio delle Con- 
trade have a European celebrity. They arc held in the public 
square, the curious and historic Piazza del Campo (now Piazza 
di Vittorio Emanuele) in shape resembling an ancient theatre, on 
the 2nd of July and the 16th of August of each year ; they date 
from the middle ages and were instituted in commemoration of 
victories and in honour of the Virgin !Mary (the old title of Siena, 
as shown by seals and medals, having been ** Sena vetus civitas 
Virginis”). In the isth and 16th centuries the celebrations 
consisted of bull-fights. At the close of the 16th century the.se 
were replaced by races with mounted buffaloes, and since 
1650 by (ridden) horses. Siena is divided into seventeen 
contrade (wards), each with a distinct appellation and a 
chapel and flag of its own ; and c\'ery year ten of these 
contrade f chosen by lot, send each one horse to compete for 
the prize palio or banner. The aspect of Siena during the.se 
meetings is very characteristic, and the whole festivity bears 
a medieval stamp iii harmony with the architecture and history 
of the town. 

Among the noblest fruits of Sienese art are -the publip buili^ngs 
adorning the city. The catjhedral, one of the finest “e^arnj^res 
of Italian Gothic architecture, obviously influenced in jpkp fey 
the abbey of S.' Gajgaho {infra), built in black and white marble^ 
was begun in the ea^ly years .of the 13th century, but interrupted 
liy the plague ;bf - 1 248 and wars at home and abroad,' imd in 1317 ' 
Its walls were extended to the baptistery of San Giovanni; 
a further enlargement was begun in 1339 but never out, 

and a few ruined walls and arches alone reniain to >hdw flie 
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magniiiGejace of the uiKOmpleted design^ which would have 
produced one of the jiargenit churqhes in the world. 

The splencUd ,^eist front, of tricuspidal form, enriched with a 
mhjtitucie of coluin^ii,’ statues and inlaid marbles, is said to have been 
begun by Giovanhi Pisano, but really dates from after 1370; it 
was finished in 1580, and closely resembles that of Orvieto, which is 
earlier in date (begun in 1310). Both faqades have been recently 
restored, and the edec)t of them not altogether improved by modern 
mosaics. The fine Romanesque campanile belongs to the first half 
of the 14th century. Conspicuous among the art treasures of the 
interior is the well-known octagonal pulpit by Niccola Pisano, dating 
from 1266:^1268. It rests on columns supix>rtcd by lions, and is 
finely sculptured. Numerous statues and bas-reliefs by Renaissance 
artists adorn the various altars and chu2)cls. The cathedral pave- 
rtient is almost unique. It is inlaid with designs in colour and black 
and white, representing Biblical and legendary subjects, and is 
supposed to have been begun by Duccio della Buoninsegna. But the 
finest portions beneath the domes, witli scenes from the history ol 
Abraham, Moses and Elijah, arc by Domenico Beccufunii and are 
executed with marvellous boldness and effect. The choir stalls ah?o 
deserve mention : tlie older ones (remains of the original choir) are 
in tar$ia work ; the others, dating from the 16th century, arc carved 
from Kiccio's designs. The Piccolomini Library, adjoining the 
duomoy was founded by Cardinal Francesco Piccolomini (afterwards 
Pius III:) in honour of his uncle, Pius II. Here arc Pinturicchio's 
famous frescoes of scenes from the life of the latter pontifT, and the 
collection of choir books . (supported on sculptured desks) with 
^Icndid illuminations by Sienese and other arti.sts. The church of 
San Giovanni, the ancitmt baptistery, beneath the cathedral is ap- 
proached by an outer flight of marble steps built in 1451. It has a 
beautiful but incomplete facade designed by Giovanni cli Mino del 
Pefiicciaio in 1382, and a marvellous font with bas-rclicfs by J 3 ona- 
tefio, Ghiberti, Jacopo della Quercia and other 15th-century sculptors. 
The Opera del Duomo contains Duccio’s famous Madonna, {tainted 
for the cathedral in 1308-1311, and othtsr works of art. 

Among the other churches arc S. Maria <li Provenzano, a vast 
baroque building of some elegance, designed by Schifardini (1594) ; 
Sant"^ Agostino, rebuilt by Vanvitelli in 1755, containing a Cruci- 
fixion and Saints by Perugino, a Massacre of the Innocents by 
Mattfto di Giovanni, the Coming of the Magi by Sodoma, and a 
St Antony by Spagnoletto (?) ; the l^eautiful church of the Servites 
(1,5th century), which contains another Massacre of the Innocents by 
Matteo di Giovanni and other good examples of the Sienese school ; 
San Francesco, designed by Agostino and Agnolo aliout 132O, luul 
now restored, which once posscssfjcl many fine paintings by Duccio 
Huoriinsejgna, Lorenzetti, Fiodoina and Beccafiimi, some of which 
perished in the great fire of 1655 ; San Domenico, a fine I3th-C(!ntury 
building with a single nave and transept, containing Sodomae 
.splendid fresco the Swoon of St Catherine, the Madonna of Guido da 
Siena, i'28i , and a crucifix by Sano di Pietro. This church crowns the 
Fontebranda, hill above the famous fountain of that name im- 
mortalized by Dante, and in a steep lane below stands the house of 
St Catherine, now converted into a church and oratory, and main- 
tained at the expense of the inhabitants of the Contrada dell' Oca. 
It contains some good pictures by Pacchia and other works of art, 
but is chiefly visited for its historic interest and as a striking memorial 
of Xhc characteristic piety of the Sienese. Th(} Accademia di Belle 
Arti qontains a good collection of pictures of the Sienese school, 
illustrating its development. 

The communal palace in the Piazza del Campo was begun in 1288 
and finished in 1 309. It is built of brick, is a fine specimen of Pointed 
Gothic, and was designed by Agostino and Agnolo. The light and 
elegant tower (Torre del Mangla) soaring from one side of the palace 
was begun in 1338 and finished alter 134H, and the chapel standing 
at its foot, raised at the expense of tlie Opera del Duomo as a public 
thank-offering after the plague of 1348, begun in 1352 and com- 
pleted in 1376. This grand old palace has other attractions besidf^s 
the beauty of its architecture, for its interior is lined with works of art. 
The atrium has a fresco by Bartolo di Fredi and tlie two ground-floor 
halls contain a Coronation of the Virgin by Sano di Pietro and a 
splendid Resurrection by Sodoma. In the Sala dei Novc or della 
Pace above are the noble allegorical frescoes of Ambrogio Lorenzetti 
represeptiag the effects of just and unjust government; the Sala 
delle Balestre or del Mappamondo is painted by Simone di Martino 
(Memmi) and others, the Cappclla della Signoria by 'laddeo di 
Bartolo, and the Sala del Consistorio by Beccafumi. Another hall, 
the SaAa di Bedia,has frescoes hy Spinello Aretino (1408) with scenes 
from the life of Pope Alexander 111 ., wliile yet another has been 
painted by local artists with episodes in recent Italian history. An 
interesting 'e;xhibition of Sienese art, including many objects from 
neighbcmrlng towhe and villages, was held here in 1904; The former 
hall of the' grand touncil, built in 1327, was converted into the chief 
theatre of Siena by Riccio in 1569, and, after being twice burnt, was 
rebuilt in 1753 froin Bibbiena’s designs. Another Sienese theatre, 
that of the Rozzi, in Piazi^a'San Pellegrino, designed by A. Doveri and 
erected in 1816, although modem, has an historic interest as the work 
of an academy dating from the i6th century, called the Congrega 
de* I^oz^ that played an important part in the history of the Itali^ 
comic fitagu. 


The city is adorned by many other noble edifices iH)th i)ublic 
and private, among wIucU the following palaces may l)e nuMi tinned — 
Tolomci (1205) ; Buousignori, formerly Tegliacci, an elegant I4tii- 
century construction, restored in ; Grottaneili, formerly Pecci 
and anciently the residence of the ca.ptain of war, recently restored 
in its original style ; Sansedoni ; Marsilii ; Piccolomini, now be- 
longing to the Government and containing the state archives ; * 
Piccolomini delle Papessc, like the other Piccolomini mansion, 
designed by Bernardo Kosstdlino, and now the Banca d' Italia ; 
the enormous block of the Monte dc' Paschi, a bank of considerable 
wealth and antiquity, enlarged and partly rebuilt in the original style 
between 1877 and 1881, the old Dogana and Salimbcni palaces ; the 
Palazzo Spannochi, a fine early Renaissance building by Giuliano da 
Maiano (now the post office) ; the Loggia di Mcrcanzia (15th century) , 
now a club, imitating the l-oggia dei Lanzi at Florence, with sculp- 
tures of the 15th century ; the Loggia del Papa, erected by Pius II. ; 
and other fine buildings. Wc may also mention the two celebrated 
fountains, Fontc Gaia and Fontebranda ; the former, in the Piazza 
del Campo, by Jacopo della Quercia (1409-1419), but freely restored 
in 1868, the much-damaged original reliefs being now in the Opera 
del Duomo; the Fonte Nuova, near Porta Ovile, by Cainaino di 
Crcsccntino aLso deserves notice (1298). Thanks to all these archi- 
tectural treasures, the narrow Sienese streets with their many wind- 
ings and steep ascents arc full of picturescjuc charm, and, together 
with the collections of excellent paintings, foster the local pride of the? 
inhabitants and preserve their taste and feeling for art. The medieval 
walls and gates are still in the main preserved. The ruined Cistercian 
ahlwy of S. Galgatio, founded in 1201, with its fine church (1240- 
1268) is interesting and imposing. It lies some 20 m, south-west of 
Siena. 

History , — Siena was probably founded by the Etruscans 
(a few tombs of that period have been found outside Porta 
Camollia), and then, falling under the Roman rule, became a 
colony in the reign of Augustu.s, or a little earlier, and was 
dintingiiished by the name of Saena Julia, It has the same arms 
as Rome — the she-wolf and twins. But its real importance dates 
from the middle ages. Few memorials of the Roman era or of 
the first centuries of Christianity have been preserved (except 
the legend of St Ansanus), and none at all of the interval pre- 
ceding the Lombard period. We have documentary evidence 
that in the 7th century in the reign of Rotaris (or Rotari), there 
was a bishop of Siena named Mauro. AtUmipts to trace earlier 
bishops as far back as the 5th century have yielded only vague 
and contradictory results. Under the Lombard.^ the civil 
government was in the hands of a gasialdo, under the CaroVmgians 
of a count, whose authority, by slow degrees and a course of 
events similar to what took place in other Italian communes, 
gave way to that of the bishop, whose power in turn gradually 
diminished and was superseded by that of the consuls and the 
commonwealth. 

We have written evidence of the consular government of 
Siena from 112$ to 1212 ; the number of consuls varied from 
three to twelve. This government, formed of geniiluamini 
or nobles, did not: remain unchanged throughout the whoL period, 
but was gradually forced to accept the participation of the 
popolani or lov/er classes, whose efforts to rise to power \.ere 
continuous and determined. Thus in T137 they obtained a third 
part of the government by the reconstitution of the general 
council with roo nobles and 50 popolani. In 1199 tlie institution 
of a foreign podesia (a form of government which became per- 
manent in 1213) gave a severe blow to the consular magistracy, 
which was soon extinguished ; and in 1233 the people again rose 
against the nobles in the hope of ousting them entirely from 
office. 

The strife was largely economic, tlie people desiring to 
deprive the nobles of the immunity of taxation which they had 
enjoyed. The attempt was not completely successful ; but the 
government was now equally divided between the two estates hy 
the creation of a supreme magistracy of twenty-four citizens — 
twelve nobles and twelve popolani. During the rule of the nobles 
and the mixed rule of nobles and popolani the commune of 
Siena was enlarged by fortunate acquisitions of neighbouring 
lands and by the .submission of feudal lords, such as the Scialenghi, 
Aldobrandeschi, Pannocchieschi, Visconti di Gainpiglia, &c. 

* In these are especially interesting the painted covers of the books 
of the bicokierna and gabdlUy or revenue and tax (jffice.s. 

* There are, however, remains of baths some 2^ m, to the east ; see 
P. Piccolomini in Bulkiiino Setiase de storia patria^ vi. (1899). 
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Before long the reciprocal need of fresh territoiy and frontier 
disputes, especially concerning Poggibonsi and Montepulciano, 
led to an outbreak cf hostilities between Florence and Siena. 
Thereupon, to spite the rival republic, the Sienese took the 
Ghibelline side, and the German emperors, beginning with 
Frederick Barbarossa, rewarded their fidelity by the grant of 
various privileges. 

During the 12th and X3th centuries there were continued 
disturbances, petty wars, and hasty reconciliations between 
Horence and Siena, until in 1254-1255 a more binding peace and 
alliance was concluded. But this treaty, in spite of i^ apparent 
stability, led m a few years to a fiercer struggle ; for in 1258 Uie 
Florentines complained that Siena had infringed its terms by giv- 
ing refuge to the Ghibcllines they had expelled, and on the refusal 
of the Sienese to yield to these just remonstrances both states 
made extensive preparations for war. Siena applied to Manfred, 
obtained from him a strong body of German horse, under the 
command of Count Giordano, and likewise sought the aid of its 
Ghibelline allies. Florence equipped a powerful citizen army, 
of which the original registers are still preserved in the volume 
entitled 11 Libro di Montaperii in the Florence archives. This 
army, led by the podesti of Florence and twelve burgher captains, 
set forth gaily on its march towards the enemy’s territories in the 
middle of April 1260, and during its first campaign, ending on 
the 1 8th of May, won an insignificant victory at Santa Petronilla, 
outside the walls of Siena. But in a second and more important 
campaign, in which the militia of the other Guelf towns of 
Tuscany took part, the Florentines were signally defeated at 
Montaperti on tlie 4th of September 1260. This defeat crushed 
the power of Florence for many years, reduced the city to desola- 
tion, and apparently annihilated the Florentine Guelfs. But 
the battle of Benevento (1266) and the establishment of the 
dynasty of Charles of Anjou on the Neapolitan tlirone put an 
end to the Ghibelline predominance in Tuscany. Ghibelline 
Siena soon felt the effects of the change in the defeat of its army 
at Colle di Valdelsa (1269) by the united forces of the Guelf 
exiles, Florentines and French, and the death in that battle of 
her powerful citizen Provenzano Salvani (mentioned by Dante), 
who had been the leading spirit of the government at the time 
of the victory of Montaperti. For some time Siena remained 
faithful to the Ghibelline cause ; nevertheless Guelf and demo- 
cratic sentiments began to make head. The Ghibellines were 
on several occasions expelled from the city, and, even when a 
temporary reconciliation of the two parties allowed them to 
return, they failed to regain their former influence. 

Meanwhile the popular party acquired increasing power in 
the state. Exasperated by the tyranny of the Salimbcni and 
other patrician families allied to the Ghibellines, it decreed in 
1277 the exclusion of all nobles from the supreme magistracy 
(consisting since 1270 of thirty-six instead of twenty-four 
members), and insisted that tliis council should be formed solely 
of Guelf traders and men of the middle class. This constitution 
was confirmed in 1 280 by the reduction of the supreme magistracy 
to fifteen members, all of the humbler classes, and was definitively 
sanctioned in 1285 (and 1 287) by the institution of the magistracy 
of nine. This council of nine, composed only of burghers, 
carried on the government for about seventy years, and its rule 
was sagacious and peaceful. The territories of the state were 
enlarged ; a friendly alliance was maintained with Florence ; 
trade flourished ; In 1321 the university was founded, or rather 
rewed, by the introduction of Bolognese scholars ; the principal 
buildings now adorning the town were begun ; and the charitable 
institutions, which are the pride of modem Siena, increased and 
prospered. But meanwhile the exclusiveness of the single 
class of citizens from whose ranks the chief magistrates were | 
drawn had converted the government into a close oligarchy | 
and excited the hatred of every other class. Nobles, judges, j 
notaries and populace rose in frequent revolt, while the nine j 
defended their sUte (1295-1309) by a strong body of citizen 
militia divided into ierzteri (sections) and contrade (wards), 
and violently repressed these attempts. But in 1355 the arrival 
of Giarles IV. in Siena gave fresh courage to the malcontents. 


who, backed by the imperial authority, overthrew the government 
of the nine and substituted a magistracy of twelve drawn from 
the lowest class. These new rulers were to some extent under 
the influence of the nobles who had fomented the rebellion, but 
the latter were again soon excluded from all share in the govern- 
ment. 

This was the beginning of a determmed stmggle for supre- 
macy, carried on for many years, between the different classes of 
citizens, locally termed ordini or monti — ^the lower classes striving 
to grasp the reins of government, the higher classes already in 
office striving to keep all power in their own hands, or to divide it 
in proportion to the relative strength of each monUt As this 
struggle is of too complex a nature to be described in detail, we 
must limit ourselves to a summary of its leading episodes. 

The twelve who replaced the council of nine (as these had 
previously replaced the council of the nobles) consisted — ^both 
as individuals and as a party — of ignorant, incapable, turbulent 
men, who could neither rule the state with firmness nor confer 
prosperity on the republic. They speedily broke with the nobles, 
fi)r whose manoeuvres they had at first been useful tools, and 
then split into two factions, one siding with the Tolomei, the 
other, the more restless and violent, with the Salimbeni and the 
noveschi (partisans of the nine), who, having still some influence 
in the city, probably fomented these dissensions, and, as we shall 
see later on, skilfully availed themselves of every chance likely 
to restore them to power. In 1368 the adversaries of the twelve 
succeeded in driving them by force from the public palace, and 
substituting a government of thirteen — ten nobles and three 
fioveschi. 

This government lasted only twenty-two days, from the 
2nd to the 24th September, and was easily overturned by the 
dominant faction of the dodicini (partisans of the twelve), aided 
by the Salimbcni and the populace, and favoured by the emperor 
Charles IV. The nobles were worsted, being driven from the 
city as well as from power ; but the absolute rule of the twelve 
was brought to an end, and right of participation in the govern- 
ment was extended to another class of citizens. For, on the 
expulsion of the thirteen from the palace, a council of 124 
plebeians created a new magistracy of twelve difensori (defenders), 
no longer drawn exclusively from the order of the twelve, but 
composed of five of the popolo minuto, 01 lowest populace (now 
first admitted to the government), four of the twelve, and three of 
the nine. But it was of short duration, for the dodicini were 
ill satisfied with their share, and in December of the same year 
(1368) joined with the popolo minuto in an attempt to expel the 
three noveschi from the palace. But the new popular order, 
which had already asserted its predominance in the council of 
the riformatori^ now drove out the dodicini ^ and for five days 
(11th to i6th December) kept the government in its own hands. 
Then, however, moved by fear of the emperor, who had passed 
through Siena two months before on his way to Rome, and who 
was about to halt there on his return, it tried to conciliate its 
foes by creating a fresh council of 150 tiformatofi, yrho replaced 
the twelve defenders by a new supreme magistracy of fifteen, 
consisting of eight popolani, four dodicini, and three noveschi, 
entitled respectively “ people of the greater number,” people 
of the middle number,” and “people of the less number.” 
From this renewal dates the formation of the new order or monte 
dei rijormatori, the title henceforth bestowed on all citizens, of 
both the less and the greater people, who had reformed the 
government and begun to participle in it in 1 368. The turbulent 
action of the twelve and the Salimbeni, being dissatisfied with 
these changes, speedily rose against the new government. This 
time they were actively aided by Charles IV., who, having 
returned from Rome, sent his militia, commanded 1 ^ the 
imperial vicar Malatesta da Rimini, to attack the public p^ace. 
But the Sienese people, being called to arms by tfic council of 
fifteen, made a most determined resistance, routed imperil 
troops, captured the standard, and confined the emperor in the 
Salimbeni palace. Thereupon Charles came to terms with the 
government, granted it an imperial patent, and left the city, 
consoled for his humiliation by the gift of a large sum of money. 
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In spite of its wide basis and great energy, the monte dei 
riformatori, the heart of the new government, could not satisfac- 
torily cope with the attacks of adverse factions and treacherous 
allies. So, the better to repress them, it created in 1369 a chief 
of the police, with the title of esemtore, and a numerous associa- 
tion of popolani-^atiQ company or casata grande of the people — 
as bulwarks against the nobles, who had been recalled from 
banishment, and who, though fettered by strict regulations, were 
now eligible for offices of the state. But the appetite for power 
of the “ less people and the dregs of the populace was whetted 
rather than satisfied by the installation of the riformatori in 
the principal posts of authority. Among the wool-carders — men 
of the lowest class, dwelling in the precipitous lanes about the 
Porta Ovile — there was an association styling itself the “company 
of the worm.*' During the famine of 1371 this company rose 
in revolt, sacked the houses of the rich, invaded the public palace, 
drove from the council of fifteen the four members of the twelve 
and the three of the nine, and replaced them by seven tatter- 
demalions. Then, having withdrawn to its own quarter, it was 
suddenly attacked by the infuriated citizens {novescht and 
dodicim)y who broke into houses and workshops and put numbers 
of the inhabitants to the sword without regard for age or sex. 
Thereupon the popular rulers avenged these misdeeds by many 
summary executions in the piazza. These disorders were only 
checked by fresh changes in the council of fifteen. It was now 
formed of twelve of the greater people and three novescht, to 
the total exclusion of the dodicini, who, on account of their grow- 
ing turbulence, were likewise banished from the city. 

Meanwhile the government had also to contend with difficulties 
outside the walls. The neighbouring lords attacked and ravaged 
the municipal territories ; grave injuries were inflicted by the 
mercenary bands, especially by the Bretons and Gascons. The 
rival claims to the Neapolitan kingdom of Carlo di Durazzo and 
Louis of Anjou caused fresh disturbances in Tuscany. The 
Sienese government conceived hopes of gaining possession of the 
city of Arezzo, which was first occupied by Durazzo's men, 
and then by Enguerrand de Coucy for Louis, of Anjou ; but 
while the Sienese were nourishing dreams of conquest the French 
general unexpectedly sold the city to the Florentines, whose 
negotiations had been conducted with marvellous ability and 
despatch (1384). The gathering exasperation of the Sienese, 
and notably of the middle class, against their rulers was brought 
to a climax by this cruel disappointment. Their discontent had 
been gradually swelled by various acts of home and foreign 
policy during the sixteen years* nde of the riformatori, nor had 
the concessions granted to the partisans of the twelve and the 
latter's recall and renewed eligibility to office availed to conciliate 
them. At last the revolt broke out and gained the upper hand, 
in March i 385 » The riformatori were ousted from power and 
expelled the city, and the trade of Siena suffered no little injury 
by the exile of so many artisan families. The fifteen were 
replaced by a new supreme magistracy of ten priors, chosen in 
the following proportions — ^four of the twelve, four of the nine, 
and two of the people proper, or people of the greater number, 
but to the exclusion of all who had shared in the government or 
sat in council under the riformatori. Thus began a new order or 
monte del popolo, composed of families of the same class as the 
riformatori, but having had no part in the government during 
the latter's rule. But, though now admitted to power through 
the burgher reaction, as a concession to democratic ideas, and to 
cause a split among the greater people, they enjoyed very limited 
privileges.! 

In 1387 fresh quarrels with Florence on the subject of Monte- 
pulciano led to an open war,^ that was further aggravated by 
the interference in Tuscan affairs of the ambitious duke of Milan, 
Gian Galeazzo Visconti. With him the Sienese concluded an 
alliance in 1389 and ten years later accepted his suzerainty and 
resigned the liberties of their state. But in 140Z the death of 

! The following are the ordini or monti that held power in Siena 
for any considerable time— gentiluomini, from the origin of the re- 
public ; from about 1285 ; dodioi, from 1355 ; riiormatori. from 

1368; from 1385. 


Gian Galeazzo lightened their yoke. In that year the first plot 
against the Viscontian rule, hatched by the twelve and the 
Salimbeni and fomented by the Florentines, was violently re- 
ressed, and caused the twelve to be again driven from office | 
ut in the following year a special balia, created in consequence 
of that riot, annulled the ducal suzerainty and restored the 
liberties of Siena, During the interval the supreme magistracy 
had assumed a more popular form. By the partial readmission 
of the riformatori and exclusion of the twelve, the permanent 
balia was now composed of nine priors (three of the nine, three 
of the people, and three of the riformatori) and of a captain of the 
people to be chosen from each of the three monti in turn. On 
iith April peace was made with the Florentines and Siena en- 
joyed several years of tranquil prosperity. 

But the great Western schism then agitating the Christian 
world again brought disturbance to Siena. In consequence of the 
decisions of the council of Pisa, Florence and Siena had declared 
against Gregory XII. (1409) ; Ladislaiis of Naples, therefore, as 
a supporter of the pope, seized the opportunity to make incursions 
on Sienese territory, laying it waste and threatening the city. 
The Sienese maintained a vigorous resistance till the death of 
this monarch in 1414 freed them from his attacks. In 1431 
a fresh war with Florence broke out, caused by the latter’s 
attempt upon Lucca, and continued in consequence of the 
Florentines' alliance with Venice and Pope Eugenius IV., and 
that of the Sienese with the duke of Milan and Sigismiind, king 
of the Romans, This monarch halted at Siena on his way to 
Rome to be crowned, and received a most princely welcome. 
In 1433 th® opposing leagues signed a treaty of peace, and, 
although it was disadvantageous to the Sienese and temptations to 
break it were frequently urged upon them, they faithfully adhered 
to its terms. During this period of comparative tranquillity 
Siena was honoured by the visit of Pope Eugenius IV. (1443) and 
by that of the emperor Frederick III., who came there to receive 
his bride, Flleanor of Portugal, from the hands of Bishop Aeneas 
Sylvius Piccoloinini, his secretar}^ and historian (1452). This 
meeting is recorded by the memorial column still to be seen outside 
the Camollia gate. In 1453 hostilities against Florence were 
again resumed, on account of the invasions and ravages of Sienese 
territory committed by Florentine troops in thtdr conflicts with 
Alphonso of Naples, who since 1447 had made Tuscany his battle- 
ground. Peace was once more ])atched up with Florence in 1454. 
Siena was next at war for several years with Aldobrandino 
Orsini, count of Pitigliano, and with Jacopo Piccinini, and 
suffered many disasters from the treachery of its generals. About 
the same time the republic was exposed to still graver danger by 
the con.spiracy of some of its leading citizens to seize the reins of 
power and place the city under the suzerainty of Alphonso, 
as it had once been under that of the duke of Milan. But the 
plot came to light ; its chief ringleaders were beheaded, and 
many others sent into exile (1456) ; and the death of Alphonso 
at last ended all danger from that source. During those critical 
times the government of the .state was strengthened by a new 
executive magistracy called the balia, which from 1455 began 
to act independently of the priors or consistory. Until then 
it had been merely a provisional committee annexed to the latter. 
But henceforward the balia had supreme jurisdiction in all affairs 
of the state, although always, down to the fall of the republic, 
nominally preserving the character of a magistracy extraordinary. 
The election of Aeneas Sylvius Piccolomini to the papal chair 
in 1458 caused the utmost joy to the Sienese ; and in compliment 
to their illustrious fellow-citizen they granted the request of the 
nobles and readmitted them to a share in the government. 
But this concession, grudgingly made, only remained in force 
for a few years, and on the death of the pope (1464) was revoked 
altogether, save in the case of members of the Piccolomini house, 
who were decreed to be popohni and were allowed to retain all 
their privileges. Meanwhile fresh discords were brewing among 
the plebeians at the head of affairs. 

The conspiracy of the Pazzi in 1478 led to a war in which 
Florence and Milan were opposed to the pope and the king of 
Naples, and which was put an end to by the peace of 13th 
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March 1480* Thereupon Alphonso, duke of Calabria, who w-as 
fighting in Tuscany on the side of his father Ferdinand, came 
to an agreement with Siena and, in the same way as his 
grandfather Alphonso, tried to obtain the lordship of the city and 
the recall of tlie exiled rebels in 1456, The noveschi (to whose order 
most of the rebels belonged) favoured his pretensions, but the 
riformalori were against liim. Many of the people sided with the 
noveschi, rose in revolt on 22nd June 1480 and, aided by the 
duke^s soldier}’, reorganized the government to their own advant- 
age. Dividing the power between their two orders of the nine and 
the people, they excluded the riformatori and replaced them by 
a new and heterogeneous order styled the aggregati, composed 
of nobles, exiles of 1456 and citizens of other orders who had 
ne\'er before been in office. But this violent and perilous upset 
of the internal liberties of the republic did not last long. A decree 
issued by the Neapolitan king (1482) depriving the Sienese of 
certain territories in favour of Florence entirely alienated their 
affections from that monarch. Meanwhile the monie of the nine, 
the chief promoters of the revolution of 1480, were exposed to the 
growing hatred and envy of their former allies, the nwnte del 
pGpolo, who, conscious of their superior strength and numbers, 
now sought to crush the noveschi and rise to power in their 
stead. This change of affairs was accomplished by a scries of 
riots between 7th June 1482 and 20th February 1483. The 
nwnte del popolo seized the Uon’s sliare of the government ; the 
rijormatori were recalled, the aggYegaii abolished and the 
noveschi condemned to perpetual banishment from the govern- 
ment and the city. But “ in perpetuo ’’ was an empty form of 
words in those turbulent Italian republics. The noveschi, being 
** fat burghers with powerful connexions, abilities and tradi- 
tions, gained increased strength and influence in exile ; and five 
years later, on 22nd July 1487, they returned triumphantly 
to Siena, dispersed the few adherents of the popolo who offered 
resistance, murdered the captain of the people, reorganized the 
state, and placed it under the protection of the Virgin Mary, 
And, their own predominance being assured by their numerical 
strength and influence, they accorded equal shares of power to the 
other ntonii. 

Among the returned exiles was Pandolfo Pctrucci, chief of the 
noveschi and soon to be at the head of the government. During 
the domination of this man (who, like Lorenzo de' Medici, was 
surnarned ** the Magnificent ”) Siena enjoyed many years of 
splendour and prosperity. We use the term “ domination ’’ 
rather than “ signory inasmuch as, strictly speaking, Petrucci 
was never lord of the state, and left its establislied form of govern- 
ment intact ; but he exercised despotic authority in virtue of his 
strength of character and the continued increase of liis personal 
power. He based his foreign policy on alliance with Florence and 
France, and directed the internal affairs of the state by means of 
the council (collegio) of the balia, which, although occasionally 
reorganized for the purpose of conciliating rival factions, was 
always subject to his will. He likewise added to his power by 
assuming the captainship of the city guard (1495), by tlie 

purchase from the impoverislied commune of several outlying 
castles (1507). Nor did he shrink from deeds of bloodshed and 
revenge ; the assassination of his father-in-law, Niccolo Borghesi 
(1500), is an indelible blot upon his name. He successfully 
withstood all opposition within the slate, until he was at last 
worsted in his struggle with Cesare Borgia, who caused his ex- 
pulsion from Siena in 1502. But through the friendly mediation 
of the Florentines and the French king he was recalled from 
banishment on 29th March 1503. He maintained his power 
until his death at the age of sixty on 21st May 1512, and 
was inteiTed with princely ceremonials at the public expense. 
The predominance of liis family in Siena did not last long alter 
his decease. Pandolfo had not the mikUties required to found 
a dynasty such as tliat of the MeS^. He lacked the lofty 
intellect of a Cosimo or a Lorenzo, ari(rthe atmosphere of liberty- 
loving Siena with its ever-changing factions was in no way suited 
to his purpose. His eldest son, Borghese Petrucci, was incapable, 
haughty and exceedingly corrupt ; he only remained three years 
at the head cf afiairs and fled ignominiously in 1515. Through 


the favour of Leo X., he was succeeded by his cousin Raffaello 
Petrucci, previously governor of St Angelo and afterwards a 
cardinal. 

'J’his Petrucci was a bitter enemy to Pandolfo’s children. 
He caused Borghese and a younger son named Fabio to be 
proclaimed as rebels, while a tlurd son, Cardinal Alphonso, 
was strangled by order of Leo X. in 15x8. He was a tyrannical 
ruler, and died suddenly in 1522. In the following year Clement 
VU. insisted on the recall of Fabio Petrucci ; but two years later 
a fresh popular outbreak drove him from Siena for ever. The 
city then placed itself under the protection of the emperor 
Charles V., created a magistracy of “ten conservators of the 
liberties of the state (December 1524), united the different 
monti in one named the “ monie of the reigning nobles,” and, 
rejoicing to be rid of the last of the Petrucci, dated their public 
books, ab instaurata Ubertate year I., 11 ., and so on. 

The so-called free government subject to the empire lasted 
for twenty-seven years ; and the desired protection of Spain 
weighed more and more heavily until it became a tyranny. 
'J'he imperial legates and the captains of the Spanish guard in 
Siena crushed both government and people by continual ex- 
tortions and by undue interference with the functions of the 
balia, Charles V. passed through Siena in 1535, and, as in all 
the otlicr cities of enslaved Italy, was received with the greatest 
pomp ; but he left neither peace nor liberty behind him. From 
1527 to 1545 the city was torn by faction fights and violent revolts 
against tlie noveschi, and was the scene of frequent bloodshed, 
while the quarrelsomeness and bad government of the Sienese 
gave great dissatisfaction in Tuscany. The balia was recon- 
stituted several times by the imperial agents — ^in 1530 by Don 
Lopez di Soria and Alphonso Piccolomini, duke of Amalfi, in 
1540 by Granvella (or Granvelle) and in 1548 by Don Diego di 
Mendozii ; but government was carried on as badly as before, and 
there was increased liatred of the Spanish rule. When in 1549 
Don Diego announced the emperor's purpose of erecting a 
fortress in Siena to keep the citizens in order, the general hatred 
found vent in indignant remonstrance. The historian Orlando 
Malavolti and other special envoys were sent to the emperor 
in 1550 with a petition signed by more than a thousand citizens 
praying him to spare them so terrible a danger ; but their mission 
failed : they returned unheard. Mcanwliile Don Diego had laid 
the foundation of the citadel and was carrying on the work 
with activity. Thereupon certain Sienese citizens in Rome, 
headed by Aeneas Piccolomini (a kinsman of Pius II.), entered 
into negotiations with the agents of the French king and, liaving 
with their help collected men and money, marched on Siena and 
forced their way in by the new gate (now Porta Romana) on 
26th July 1552. The townspeople, encouraged and reinforced 
by this aid from without, at once rose in revolt, and, attacking 
the Spanish troops, disarmed them and drove them to take 
refuge in the citadel (28th July). And finally by an agreement 
with Cosimo de' Medici, duke of Florence, the Spaniards were sent 
away on the 5th August 1552 and the Sienese took possession 
of their fortress. 

The government was now reconstituted under the protection 
of tlie French agents; the balia was abolished, its very name 
having been rendered odious by the tyranny of Spain, and was 
replaced by a similar magistracy styled capitani del popolo e 
reggimenio. Siena exulted in her recovered freedom ; but her 
sunshine was soon clouded. First, the emperor’s wrath was 
stirred by tlie influence of France in the counsels of the republic ; 
then Cosimo, who was no less jealous of the French, conceived 
the design of annexing Siena to his own dominions* The first 
hostilities of the imperial forces in Val di Chiana (1552-1553) did 
little damage ; but when Cosimo took the field with an anny 
commanded by the marquis of Marignano the ruin of Siena 
was at band. On 26th January J^rignano captured the 
forts of Porta Camollia (which the whole population of Siena, 
including the women, had helped to construct) and invested the 
city. On the 2nd of August of the same year, at Marciano in 
Val di Chiana, he won a complete victory over the Sienese and 
French troops under Piero Strozzi, the Florentine exile and 
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marshal of France. Meanwhile Siena was vigorously besieged, 
and its inhabitants, sacrificing eveiything for their beloved city, 
maintained a most heroic ddence. A glorious record of their 
sufferings is to be found in the Diary of Sozzini, the Sienese 
historian, and in the Commentaries of Blaise de Monluc, the 
French represcntati>re in Siena. But in April 1555 the town 
was reduced to extremity and was forced to capitulate to the 
emperor and the duke. On 21st April the Spanish troops 
entered the gates ; thereupon many patriots abandoned the city 
and, taking refuge at Montalcino, maintained there a shadowy 
form of republic until 1559- ^ 

Cosimo 1. dc’ Medici being granted the investiture of the 
Sienese state by the patent of Philip II. of Spain, dated 3rd 
July 1557, formal possession of the city on the 19th of 
the same month. A lieutenant-general was appointed as repre- 
sentative of his authority ; the council of the halia was recon- 
stituted with twenty members chosen by the duke ; the conr 
sistory and the general council were left in existence but deprived 
of their political autonomy. Thus Siena was annexed to the 
Florentine state under the same ruler snd became an integral 
part of the grand-duchy of Tuscany. Ncvcrlheless it rctaiired 
a separate administration for more than two centuries, until the 
general reforms of the grand-duke Pietro Leopoldo, the French 
domination, and finally the restoration swept away all differences 
between the Sienese and Florentine systems of government. 
In 1859 Siena was the first Tuscan city that voted for annexation 
to Piedmont and the monarchy of Victor Emmanuel II., this 
decision (voted 26th June) being the initial step towards the 
unity of Italy. 

Literary History, — The literary history of Siena, while recording 
no gifts to the world equal to those lioqueathcd by FloreTice, anrl 
without the power and originality by which the latter became tlie 
centre of ItaL'an culture, can ncvertnclcss boast of some illustrious 
names. Of these a brief summary, beginning with the department 
of general literature aiid passing on to history and science, is sulv 
joined. Many of them arc also dealt with in separate articles, to 
which the reader is referred. 

As early as the 1 3th century the vulgar tongue was already well 
estiibUshed at Siena, being used in public documents, commercial 
records and ]>rivate correspondence. 'I'he poets Uourislung at that 
period were Folcacchiero, Cecco Angiolieri — a humorist of a very 
high order — and Bindo Boniciii, who belonged also to the following 
century. The chief glory of the 14th century was St C'atherine 
Benincasa. 'I'he year of her death (13^0) was that of the birth of St 
Bernardino Albizzcschi (S Bcrniirdino of Siena), a popular preacher 
whose sermons in the vulgar tongue arc models of style and diction. 
To the 15th century belongs Aeneas Sylvius PiccoloixLini (Pius II.), 
humanist, historian and political writer. In the i6th century we 
iind another Piccolomiui (Alexander), bishop of Patras, author of 
a curious dialogue, Della bella creansa delle donne ; aTiothcr bishop, 
Claudio Tolomei, diplomatist, poet and philologist, who revived the 
use of ancient Latin metres ; and Luca Coritile, a writer of narratives, 
plays and poems. Prose fiction had two representatives in this 
century — Scipione BargagU, a writer of some merit, and Pietro 
Fortini, whose productions were trivial and indecent. In the lytJi 
century we find Ludovico Sergardi (Quin to Settano), a Latinist and 
satirical writer of much talent and culture ; but the most original 
and briUiaut figure in Sienese literature is that of Girolamo Cngli 
(1660-1722), author of the Gazeeitino, La Sorellina di Don Pilone^ Jtl 
Vocaholario cateviniano and the Diario ecclesiastico. As humorist, 
scholar and plulologist, Gigli would take a high place in the literature 
of any land. His resolute opjiosition to all hypocrisy — whether 
religious or literary— exposed liim to merciless persecution from the 
Jesuits and the Della Cruscan Academy. 

In the domain of liistory we have first the old Sienese chronicles, 
which down to the 14th century are so confused that it is almost 
impossible to disentangle truth from fiction or even to decide the 
personality of the various authors. Three i4tU-ccntury chronicles, 
attributed to Andrea Dei, Agnolo di Tura, called 11 Grasso, and Neri 
di Donati, are published in Muratori (vol. xv.). 'I'o tlic 15th century 
belongs the chronicle of Allegretto Allcgretti, also in Muratori (vul. 
xxiii.) ; and during the same period flourished Sigismondo Tizio (a 
priest of Siena, though born at Castiglione Aretino), whose volumin- 
ous history written in Latin and never printed (now among ihc MSS. 
of the Cliigi Library in Rome), though devoid of literary merit, con- 
tains much valuable material. 'I'he best Sienese historians belorig to 
the 1 6tU century. They are Orlando Malavolti ( 1 51 5-1 59O) , a man of 
noble birth, the most trustworthy of all ; Antonio Bellarmati ; 
Alessandro Sozzini cii Girolamo, the sympathetic author of the Diario 
deW ultima guerra senese ; and Giugurta Tommasi, of whose tedious 
history ten books, down to 1354., have been published, the rest being 
still in manuscript. Together with these historians we must mention 


the learned scholars Celso Cittadini (d. 1627), Ulbtjvto Benvoglicnti 
(d. 1733), one of Muratori's correspondents, and Gio. Antonio Picci 
(d. 1708), author of liistories of PandoKo Petrucci and the bishopric 
of Siena. In the same category may 1^ classed the librarian C. F. 
Carpellinl (d. 1872), author of several monographs on the origin of 
Siena and tlie constitution of tlm republic, and Scipione Borghesi 
(d. 1877), ^ precious store of historical, biographical and 

bibliographical studies and documents. 

In theology and philosopliy the most distinguished names are : 
Bernardino Ochino and Lelio and Fausto Soccini (lOih century) ; 
in jurisprudence, three Soccini : Mariano senior, Bartolommeo and 
Mariano junior (15th and i6th centuries) ; and in political economy, 
Sallustio Bandini (1677-1760), author of the Discorso sMa Ma- 
remma. In physical science the names most worthy of mention arc 
those of the botanist Pier Antonio Mattioli {1501-157-^), of Pirro 
Maria GabrielU (1643-1705), founder of the academy of the Physio- 
critics, and of the anatomist Paolo Mascagni (d. 1825). 

Art, — Lanzi happily designates Sienese painting as Lieta scuola 
fra liotp popolo " (“ tlie blithe schw>l ot a blithe people "). The 
special characteristics of its masters are freshness of colour, vivacity 
of expression and distinct originality. 'I'he Sienese seixooi of paiiiting 
owes its origin to the influence of Byzantine art ; but it improved 
that art, impressed it with a special stamp and was for long inde- 
pendeiit of all other influences. Consequently Sienese art seemed 
almost statiouiiry amid the general progress and developmefit of 
the other Italian schools, and preserved its medieval character 
down to the end of the 15th century, when the influence of the Um- 
brian and— to a slighter degree— of the Florentine schools liegan to 
penetrate into Siena, followed a little later by thixt of the Lombard. 
In the ijth century we find Guido (da Siena), painter of the well- 
known Madonna in the church of S Domenico in Siena. The X4tlx 
century gives us Ugolino, Duccio di Bnoninsegna, Simone di Martino 
(or Memmi), Lippo Memmi, Pietro and Ambrogio Lorenzetti, Andrea 
di Vanni (painter and statesman), Bartolo di Fredi and Taddeo di 
Bartolo. In the 15th century we have Domenico di Bartolo, Sano di 
Pietro, Giovanni di Paolo, Stefauo di Giovanni (II Sassetta) and 
Matteo and Benv'snuto di Giovanni Bartoli, who fell, however, behind 
tlieir contemporaries elsewhere, and made indeed but little progress. 
'l‘ho x6th century boasts the names of Bernardino Fungal, Guidoccio 
CossareUi, Giacomo Pacchiarotto, Girolamo del Pacchia and especi- 
ally Baldassarc Peruzzi (1481-1537), who while especially celebrated 
for his frescoes and stuclics in perspective and chiaroscuro was also 
an arcliitcct of considerable attainments (see Romb) ; Giovaimi 
Antonio Bazzj, otherwise known as U Sodoma (1477^1549)* who, 
bom at Vercelli in Piedmont, and trained at Milan in the sc^hool of 
Leonardo da Vinci, came to Siena in 1504 and there produced some of 
Ids finewSt works, while his influence oti the art of the place was con- 
siderable; Domenico Bcccafumi, otherwise known as Micharino 
(1486-1550), noted for the Michelangclesque daring of his designs; 
and Francesco Vanni. 

There may also be mentioned many sculptors and architects, such 
as Lorenzo Maitsuii, architect of Orvicto cathedral (end of 13th 
century) ; Camaino di Crescemtino ; Tino di Camaino, sculptor of the 
monument to Henry VII. in the Campo Santo of Pisa ; Agostino 
and Agnolo, who in 1330 carved the fine tomb of Bishop Guido 
'I'iirlati in the cathedral of Arezzo ; Lando di Pietro (X4tb century), 
architect, tju trusted by the Sienese commune with the proposed en- 
largement of the cathedral (1330), and perhaps author of riie famous 
Gotliic reliqua^ coutaining the Jxead ol S Galgano in the Chiesa del 
Saixtuccio, which, however, is more usually attributed to Ugolino di 
Vicri, author of the tabcniacle in the cathedral at Orvicto ; Giacopo 
(or Jacopo) della Quercia, whose lovely fountaiix, the Fonte Gaia, in 
the F^zza del Campo has been recently restored ; Lorenzo di Hetro 
(II Vecchietta), a pupil of Della Quercia and an excellent artist in 
marble and bronze ; Francesco d'Antonio, a skilful goldsmith of the 
16th century ; Francesco di Giorgio Martini (1439-1502), jiaintcrj 
sculptor, military engineer and writer on art ; Giacomo Cozzarelli 
(15th century) ; and Lorenzo Mariano, simiamed II Marrlna (r6th 
century). Wood-carving also flourished here in the 15th and x6th 
centuries, and so also did the ceramic art, though few of its products 
arc iirescrvcd. According to the well-lcnowh law, however, the 
Renaissance, made for the people of the plains, never fully took root 
in Siena, as in other parts of Tuscany, and the loss of its independ- 
ence and power in 1555 led to a suspension of building activity, which 
to the taste of tlxe present day is most fortunate, inasmuch as the 
baroque of the 17th and the false classicism of the rSlh centuries 
have had hardly any effect here ; and few towns of Italy arc so un- 
spoilt by restoration or the addition of incongruous modem buildings, 
or preserve so many characteristics and so much of the real spirit 
(manifested to-day in the grave and pleasing courtesy oi the inhabi* 
tants) of the middle ages, which its narrow and picturesque streets 
seem to retain. Siena is indeed unsurpassed for its examples of I3tb 
and 14th century Italian Gothic, whether in stone or in l)rick. 

See W. Hey wood, Our Lady 0/ August and the Palio (Siena, 1899) 
and other works ; R. H. Hobart Gust, The Pavement Masters of Siena 
(London, 190T) ; I^gton Douglas, History ol Siena (London, 1902) ; 
E. G. Gardner, The Story of Siena (London, 1902) ; .SY Catherine of Sient 
(London, 1908) ; W. Hey wood and L. Olcott, Guide to Siena (Siena, 
1603) ; A. Jahn Rusconi, Siena (Bergamo, 1904). iC. Pa. ; T.As.) 



SIENETJO— SIERRA LEONE 


SIENfiTJO^ one of the Shang^alla tribes living in south-west 
Abyssinia near the Sudan frontier, who claim to be a remn^t 
of the primitive population. They are app^ently a Hamitic 
people, and their mn is of a yellowish tint. Their women 
never intemiar^ with the Negroes or Arabs. Sienetjo villages 
are usually built on hilltops. They are an industrious people, 
skilful jewellers, weavers and smiths. 

SIENKIEWICZ, HENRYK (1846- ), Polish novelist, was 

bom in 7846 at Wola Okrzeska near Lukow, in the province of 
Siedlce, Russian Poland. He studied philosophy at; Warsaw 
University. His first work, a humorous novel entitled A Propf^t 
in his own Country, appeared in 1872. In 1876 Sienkiewicz 
visited America, and under the pseudonym of “ Litwos,” con- 
tributed an account of his travels to the Gazeia Polska, a War^w 
newspaper. Thenceforward his talent as a writer of historical 
novels won rapid recognition, and his best -known romance, 
Quo Vadis i a study of Roman society under Nero, has been 
translated into more than thirty languages. Originally pub- 
lished in 1895, Quo Vadis t was first translated into English in 
1896, and dramatized versions of it have been produced in 
England, the United States, France and Gennany. ^ Remarkable 
powers of realistic description, and a strong relig^ious feeling 
which at times borders upon mysticism, characterize the best 
work of Sienkiewicz. Hardly inferior to Quo Vadis ? in popu- 
larity, and superior in literacy merit, is the trilogy of novels 
describing 17th-century society in Poland during Ae wars with 
the Cossacks, Turks and Swedes. This trilogy comprises Ogniem 
i mieczem (“ With Fire and Sword,’* London, 1890, 1892 and 
7895), Potop (“ The Deluge,*' Boston, Mass., 1891) and Pan 
Woxodjowski (‘^Pan Michael,** !^ndon, 1893). Among other 
very successful novels and collections of talcs which have been 
translated into English are Bez Dogmatu (“ Without Dogma,’* 
London, 1893; Toronto, i^<^^,Janko muzykani: nowdeC^YBxiko 
the Musician and other Stories,** Boston, Mass., 1893), Krzyzacy 
(“ The Knight of the Cross,’* numerous Briti^ and American 
versions), Hania (**Hania,’* London, 1897) and Ta Trzecia 
(*‘The Third Woman,” New York, i 3 ^ 8 ). Sienkiewicz lived 
much in Cracow and Warsaw, and for a time edited the Warsaw 
newspaper Slaw - ; he also travelled in England, France, Italy, 
Spain, Greece, Afnca and the East, and pulbUshed a description 
of his journeys in Africa. In 1905 be received the Nobel prize for 
literature. 

A German edition of his collected works was published at Gras 
(1906, &c.), and his biography was written in Polish by P. Chmiel- 
owski (Lemberg, 7901; and J. Nowhiaki (Warsaw, xgox). 

SIERADZ, a town of Russian Poland, in the government of 
Kalisz, situated on the Warta, 1 xo m. S.W. of the city of Warsaw. 
Pop. (1897) 7019. It is one of the oldest towns of Poland, 
founded prior to the introduction of Christianity, and was 
formerly imown as Syra or Sy raz. The annals mention it in 1 X39. 
Several seims, or diets, of Poland were held there during the X3A 
to 1 5th centuries, and it was a wealthy town untflnearly destroyed 
by a fire in 1447. The old castle, which suffered much in the 
Swedish war of 1702-77x1, was destroyed by the Germans in 
1800. There are two churches, dating from the 12th and 14th 
centuries respectively. 

SIERO, a town of northern Spain, in the province of Oviedo, on 
the river Nora, and on the Oviedo-Trifiesto railway. Pop. (1900) 
22,503. Siero is in tlie centre of a fertile agricultural district, in 
which live-stock is extensively reared. There are coal mines in 
the neighbourhood, and the local industries include tanning and 
manufactures of soap, coarse linen and cloths. 

SIERRA LEONE, a British colony and protectorate on the 
west coast of Africa. It is bounded W. by the Atlantic, N. and 
E. by PVench Guinea and S. by Liberia. The coast -line, 
following the indentations, is about 400 m. in length, extending 
from 9® 2* N. to 6® 55* N. It includes the pieninsula of Sierra 
Leone — 23 m. long with an average breadth of 14 m. — Sherbro 
Island, Bance, Banana, Turtle, Plantain and other minor islands, 
also Turner's Peninsula, a narrow strij} of land southward of 
Sherbro Island , extending in a S.E. diiection about 60 m. Except 
in the Sierra Leone peninsula, Sherbro Island and Turner's 


Peninsula, the colony proper does not extend inland to a greater 
depth th^ half a mile. The protectorate, which adjoins the 
colony to the north and east, extends from 7® N. to 10® N. and 
from 10® 40* W. to 13® W., and has an area of rather more 
than 30,000 sq. m., being about the size of Ireland. (For 
map, see Fkench West Africa.) The population of the 
colony proper at the 1901 census was 76,655. The popula- 
tion of the protectorate is estimated at from 1,000,000 to 
1,500,000.. 

Physical Feaiuras. — Sierra Leone is a well-watered, well-wooded 
and generally hilly country, 'i'he coast-linc is deeply indented in its 
northern portion. Here the sea has greatly eroded the normal 
regular, harbourless lino of the west coast of Africa, forming bold 
capes and numerous inlets or estuaries. The Sierra Leone peninsula 
is the most striking result of this marine action. North of it are the 
Sierra Leone and Searcies estuaries ; to the south is Yawry Bay. 
Then in 7^ 30' N. Sherbro Island is reached. This is succeeded by 
Turner's Peninsula (in reality an island). The seaward faces of these; 
islands are perfectly regular and indicate the original continental 
coast-line. They have been detached from the mainland partly by 
a marine inlet, partly by the lagoon-like creeks formed by the rivers. 
In the Sierra Leone peninsula tlie hills come down to the sea, else- 
where a low coast plain extends inland 30 to 50 m. The plateau 
which forms the greater part of the protectorate has an altitude 
varying from 800 to 3000 ft. On the north-east border by the Niger 
sources are mountains exceeding 5000 ft. The most fertile parts of 
the protectorate are Sherbro and Mcndiland in the south-west. In 
the north-west the district between the Great Searcies and the Rokcll 
rivers is flat and is named BuHom (low land). In the south-east 
bordering Liberia is a belt of densely forested hilly country extending 
50 m. S. to N. and very sparsely inhabited. 

The hydrography of the country is comparatively simple. Six 
large riv^s — 300 to 500 m. long — rise in ilxc Futa Jallon highlands 
in or beyond the northern ftontier of the protectorate and in whole or 
in part traverse the country with a general S.W. course ; the Great 
and Little Searcies in the north, the Kokell and Jong in the centre 
and the Great Bum and Sulima m the south. These rivers arc navi- 
gable lor short distances but in general rapids or cataracts mark their 
middle courses. The Great Searcies, the Rio dos Carceres of the 
Portuguese, rises not iar from the sources of the Senegal. Between 
9* 50' and 9** X5' N. it forms ^e boundary between the protectorate 
and French Guinea : below that point it is wholly in British territory. 
The Little Searcies enters Sierra Leone near Yomaia, in the most 
northerly part of the protectorate. Known in its upper course as the 
Kabba, it tows through wild rool^ country, its baziks in places being 
900 ft. high. After piercing the hills it runs parallel with the Great 
Searcies. In their lower reaches the two rivers — ^both large streams — 
traverse a level plain, separated by no obstacles. The mouth of the 
Little Searcies is ao m. S. of that ca the Great Searcies. South of the 
estuary of the Searcies the deep inlet known as the Sierra Leone 
river forms a perfectly sale and commodious harbour accessible to the 
largest vessels. At its entrance on the southern diore lies Freetown. 
Into the estuary flows, besides smaller streams, the Rokell, known 
in its upper course as the Sell. The broad estuary which separates 
Sherbro island from the mainland, and is popularly called the 
Sherbro hver, .'deceives the Bagru from the N.w. and the Jong river, 
whose headsbi'eam, known as the Taia, Pampana and Sanden, flows 
for a considerable distance east of and parallel to the Rokell. The 
sources of tlie Taia and those of the Great Bum, are near to those of 
the Niger, the wal;etshed between the coast stieams and the Niger 
basin here forming the frontier. The main upper branch of the Great 
Bum (OL‘ Sewa) river is called the Bague or mgbe (white river). It 
flows east of and more diicctly south than the Taia. In its lower 
course the Bum passes through the Mendi country and enters the 
network of lagoons and ci-ceks sepmted from the ocean by the long 
low tract of Turner’s Peninsula, ^e main lagoon waterway goes by 
the name of the Bum-Kittam river, and to the north opens into the 
Sherbro estuary. Southward it widens out and forms Lake Kasse 
(20 m. long), before reaching the ocean just north of the estuary of 
the Sulima. The Wanje or upp^ Kittam joins this creek, and is 
also connected with Lake Mat^ssi, a idieet of water adjacent to Lake 
Kasse. The Sulima or Moa is a magnifleent stream and flows though 
a very fertile country. One of its headstreams, the Meli, rises m 
French Guinea in 10*^ 30^ W. 9*^ ly' N. and flows for some distance 
parallel to the infant Niger, but in the opposite direction. It joins 
the Moa within Sierra Lrone. The main upper stream of the Moa 
separates French Guinea and Liberia and enters British territoxy in 
10^ 40' W. 8® 20' N. Only the lower course is known as the Sulima. 
Between 7® 40' and 7® 20' arc lacustrine reaches. Six miles S. of the 
mouth of the Sulima the Mono or Bewa river enters the sea. It 
rises in Liberia, and below 7® 30' N. fonns the frontier between that 
republic and the protectorate. 

ne Sierra Leone peninsula, the site of the oldest Britirii settle- 
ment, lies between the estuary of the same name and Yawxy Bay to 
the south. It is traversed on its seaward face by hills attaining a 
height of X700 ft. in the Sugar Loaf, and nearly as much in Mount 
Herton farther south. The hills consist of a kind of granite and of 
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beds of red sandstone, the dismtegration of which has? given a dark- 
coloured ferruginous soil of m^erato fertility. Sugar Loaf is 
timbered to the top, and the peninsula is verdant witli abundant 
vegetation. 

CUfndte , — ^The coast lands are unhealthy and have earned for Sierra 
Leone the unenviable reputation of being ** the white man's grave." 
The mean annual temperature is above 80^, the rainfall, wluch varies 
a great deal, is from 130 to 180 or more inches per annum. In X896 
no fewer than 203 in. were recorded. In 189^, a '* dry " year, only 
X44 in. of rain fell. In no other part of West Africa is the rainfall so 
heavy. December, January, February and March are practically 
rainless ; the rains, beginning in Apiil or May, roach their maximum 
in July, August and September, and rapidly diminish in October 
and November. During the dry season, when the climate is very 
much Uke that of the West Indies, there occur terrible tornadoes 
and long periods of the harmattan — a north-east wind, dry and 
desiccating, and carrying witli it from the Sahara clouds of fine dust, 
which sailors designate smokes." The dangers of the climate arc 
much less in the interior ; 40 or 50 m. inland the country is tolerable 
for Europeans. 

Flora . — ^The characteristic tree of the coast districts is the oil« 
palm. Other palm trees found are the date, bamboo, palmyra, coco 
and dom. The coast^lmc, the creeks and the lower courses of the 
rivers are lined with mangroves. Large areas arc covered with 
brushwood, among which aie scattered baobab, shca-buttcr, bread 
fruit, corkwood and silk-cotton trees. The forests contain valuable 
timber trees such as African oak or teak (Oldfieldia Africana), rose- 
wood, ebony, tamarind, camwood, odum — whose wood resists the 
attacks of termites — and the tolmgah or brimstone tree. The 
frankincense tree {DanUllia thurifera) reaches from 50 to 130 ft., tlic 
negro pepper (Xylopia Aethiopica) ^ows to about 60 ft., the fruit 
being usecT by the natives as pepp^. There are also found the black 
pepper plant (Piper Clusii), a climbing plant abundant in the moun- 
tain districts; the grains of paradise or mclegueta pepper plant 
^momum Melegueta) and other Amomums whose fruits are prized. 
Of the Apocynaceae the rubber plants are the most important. 
Both Lanaolphiu fiorida and Lamolphia owariensis are found. Of 
several hbre-yielding plants the so-called aloes of the orders Amaryl- 
lidaceae and Liliaceae are common. The kola (Cola acuminata) and 
the bitter kola (Garcinia colaV the last having a fruit about the size 
of an apple, with a flavour like that of green coflec, are common. 
Of dye-yielding shrubs and plants camwood and indigo may be 
mentioned ; of those whence gum is obtained the copal, acacia and 
African tragacanth (StercuUa iragacantha). Besides the oil-palm, oil 
is obtained from many trees and shrubs, such as the benni oil plant. 
Of fruit trees there ai'e among others the blood-plum (Haematostaphds 
Barleri) with deep crimson fruit in grape-like clusters, and the Sierra 
Leone j^ach (Sarcocephalus esculentus ) . The coflec and cotton pla^i ts 
are indigenous ; of grasses there are various kinds cf millet, including 
Paspalum exile, the so-called hungry rice or Sierra Leone millet. 
Feins are abundant in the marshes. Bright coloured flowers are 
somewhat rare. 

Fauna . — ^Tlie wild animals Include the elephant, still found in large 
numbers, the leopard, panthe*-, chimpanzee, grey monkeys, antelope 
of various kinds, the buflalo. wild nog, bush goat, bush pig, sloth, 
civet and squirrel. The hippopotamus, manat^, crocodile knd 
beaver are found in the rivers, and both land and fresh-water tcrtoiscs 
are common. Serpents, especially the boa-constrictor, are numerous. 
Chameleons, lizards and iguanas abound, as do frogs and toads. 
Wild birds are not very common : among them are the hawk, parrot, 
owl, woodpecker, kingflsher, green pigeon, African magpie, the 
honey-sucker and canair. Thes e are also wild duck, geese and other 
water fowl, hawk's-bill, laggerheads and partridges. Mosquitoes, 
termites, b^s, ants, centipedes, millipedes, locusts, grasshoxipers, 
butterflies, dragonflies, sandflies and spiders are found in immense 
numbers. Turtle are common on the southern coast-line, sand and 
mangrove oysters are plentiful. Fish abound ; among the common 
kinds are the bunga'(a sort of herring), skate, grey mullet and tarpon. 
Sharks infest tlic estuaries. 

Inhabitants . — Sierra Leone is inhabited by various negro 
tribes, the chief being the Timni, the bulima, the Susu and the 
Mendi. From the Mendi district many curious steatite figures 
which had been buried have been recovered and are exhibited 
in the British Museum* They show considerable skill in carving. 
Of semi-negro races the Fula inhabit the region of the Scarcic.s. 
Freetown is peopled by descendants of nearly every negro tribe, 
and a distinct type known as the Sierra L^oni has been evolved ; 
riieir language is pidgin English. Since 1900 a considerable 
number of Syrians have settled in the country as traders. Most 
of the negroes are pagans and each tribe has its secret societies 
and fetishes. These are very powerful and are employed often 
for beneficent pulses, such as the regulation of agriculture 
and the palm-oil industiy. There are many Cliristian converts 
(chiefly AnglicariS and Wesleyans) and Mahommedans. In the 
protectorate are some Mahommedan tribes, as for instance the 


Susu. The majority of the Sierra Leonis are nominally Christian. 
The European population numbers about 500. 

Towns . — Besides Freetown (q.v.) the capital (pop., 190X, 
34,463), the most important towns for European trade arcBonthe, 
the port of Sherbro, Port Lokko, at the head of the navigable 
waters of a stream emptying itself into the Sierra Leone estuary, 
and Songo Town, 30 m. S.E. of Freetown, with which it is con- 
nected by railway. In the interior are many populous centres. 
The most noted is Falaba, about 190 m. N.E. of Freetown on thr 
FaJa river, a tributary of the Little Searcies. It lies about 1600 ft 
above the sea* Falaba was founded towards the end of the i8tV 
century by the Sulima who revolted from the Mahommedan Fula 
and its warlike inhabitants soon attained supremacy over the 
neighbouring villages and country. Like many of the native 
towns it is surrounded by a loopholed wall, with flank defences foi 
the gates. The town is the meeting-place of many trade routes 
including some to the middle Niger. Kambra on tJie Greal 
Searcies is a place of some importance. It can be reached b> 
boat from the sea. On the railway running S.E. from Freetowr 
are Rotifunk, Mano, and Bo, towns which have increased greatl} 
in importance since the building of the railway. 

Agriculture and Tnufs.— Agriculture is in a baf;kwazd condition 
but Is being developed. The wealth of the country consists, however 
chiefly in its indigenous trees of ccoziomic value --the cil-palm, tht 
kola-nut tree and various kinds of rubber plants, cliicfly the Land 
olphia owariensis. The crops cultivated are rice, of an excelleni 
quality, cassava, maize and ginger. The cultivation of coflee and ui 
native tobacco lias been practically abandoned as unremun^jative 
The sugar cane is grown in small quantities. The ginger is growi 
mainly in the colony proper. Minor x^roducts are benni seeds, pcppei 
and piassava The oil-palm and kola-nut tree are especially aDundanl 
in the Sherbro district and its hintexland, the Mendi country. The 
palms, though never planted, are in practically unlimited numbers 
The nuts are gatlierod twice a year. Formerly groundnuts wen 

» cultivated, but this industry has been supe^rseded by exports 
ndia. Its place has been taken to some extent by the extrac- 
tion of rubber. 

The cotton plant grows freely throughout the protectorate and the 
doth manufactured is of a superior kind. Exotic varieties of cotton 
do not thrive. Experiments were made during 1^^-1906 to intro* 
duce the cultivation of £gx>y tian and American varieties, but they did 
not succeed. Cattle arc numerous but of a x>oor breed ; horses dc 
not thrive. The cliicf exx^ort is palm kernels, the amount of palm oil 
exxx>rted being comparatively slight. Next to palm products th< 
most valuable articles exported are kola-nuts — which go largely Ic 
neighbouring French colonies — rubber and ginger. The imports arc 
chiefly textiles, food and spirits. Nearly tlircc-fourths of the imiiort* 
come from Great Britain, which, however, takes no more than some 
35 % the exports. About 10 % of the cxi>orts go to other Britisl: 
West African colonics. Germany, wliich has but a small share of the 
import trade, takes about 45 % of the exfKirts. Ihe value of the 
trade increased in the ten years Z896-Z905 from ;£943»ooo to 
In 1908 the imports were valued at {^813,700, the ex- 
ports at ;f736,7oo. 

The development of commerce with the rich regions north and 
east of the protectorate has been hindered by the diversion of trade 
to the French port of Konakry, which in 1910 wa.s placed in railway 
communication with tlie upper Niger. Moreover, tlic main trade 
road from Konakry to tlie middle Niger skirts the N.E. frontier of the 
protectorate for some distance. Sierra Leone is tlius forced to look 
to its economic development witWn the bounds of the xirotectorate. 

Communications . — Internal communication is rendered diflicult 
by the denseness of the ** bush " or forest country. The rivers, 
however, afford a means of bringing country produce to the seaports. 
A railway, state owned and the first built in Hritish West Africa, 
runs S.E. from Freetown through the fertile districts of Mendiland 
to the Liberian frontier. Begun in 1896, the line reached Bo (136 m.) 
in the oil-palm district in 1903, and was completed to Baiima, X5 m. 
from the Liberian frontier— ^total length 221 m.— in 1905. The 
gauge throughout is^ 2 ft. 6 in. The line cost about £^'^00 per mile, 
a total of nearly ;fi‘ooo,ooo. Tramways and " feeder roads " have 
l>een built to conne'it vfirioiis places with the railway; one such 
road goes from railhead to Kailahun in Liberia. 

'i'eiegrai>liic communication with Euroxie was established in 1886. 
Steamers run at regular intervals between Freetown and Liverpool, 
Hamburg, Havre and Marseilles. In the ten years iSg9-i9<»8 the 
tonnage of shipping entered and cleared rose from 1,181,000 to 
2,046,000. 

Administration^ Revenue, &c . — ^Thc country is administered as a 
crown colony, the governor btung assisted by an executive and a 
legislative council ; on the last-named a minority of nominated un- 
omcial members have seats. The law of the colony is the common 
law of England modified by local ordinances. There is a denomina- 
tional system higly r education. The schools are 

/ i . i 
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inspected by government and receive grants in aid. In 1907 there 
were 75 assisted elementary schools with nearly 8000 scholars. 
Furah Bay College is abated to Durham University. There is a 
Wesleyan Theological G>llege ; a government school (established 
1906) at Bo for the sons of chiefs, and the Thomas Agricultural 
Academy at Mabang (founded in 1909 by a bequest of ;i6o,ooo from 
S. B. Thomas, a Sierra Leoniati). Since 1901 the government has 
provided separate schools for Mahommedans. Revenue is largely 
derived from customs, especially from the duties levied on spirits. 
In the protectorate a house tax is imposed. In 1899-1908 revenue 
increased from £16^ poo to ^321,000, and the expenditure from 

45,000 to ;(34 1 ,000, In 1906 there was a public debt of £i,27g,ooo, 

Freetown is tlie headquarters of the British army in West Africa, 
and a force of infantry, engineers and artillery is maintained there. 
'I'he colony itself provides a battalion of the West African Frontier 
Force, a body rt?sponsible to the Colonial Office, 

The protectorate is divided for administrative purposes into 
districts, each under a European commissioner. Throughout the 
protectorate native law is administered by native courts, subject 
to certain modifications. Native courts may not deal with murder, 
witchcraft, cannibalism or slavery. These cases arc tried by the 
district commissioners or referred to the supreme court at Freetown. 
The tribal system of government is maintained, and the authority 
of the chiefs has been strengthened by the British. Domestic slavery 
is not interfered with. 

History , — Sierra Leone (in the original Portuguese form 
Sierra Leona) was known to its native inhabitants as Romarong, 
or the Mountain, and received the current designation from the 
Portuguese discoverer Pedro de Sintra (1462), either on account of 
the “lion-like thunder on its hill-tops, or to a fancied resem- 
blance of the mountains to the form of a lion. Here, as elsewhere 
along the coast, the Portuguese had “ factories ” ; and though 
none existed when the British took possession, some of the natives 
called themselves Portuguese and claimed descent from colonists 
of that nation. An English fort was built on Bance Island in the 
Sierra Leone estuary towards the close of the 17th century, but 
was soon afterwards abandoned, though for a long period the 
estuary was the haunt of slavers and pirates. English traders 
were established on Bance and the Banana islands as long as 
the slave trade was legal. The existing colony has not, however, 
grown out of their establishments, but owes its birth to the 
philanthropists who sought to alleviate the lot of those negroes 
who were victims of the traffic in human beings. In 1786 Dr 
Henr\^ Smeathman, who had lived for four years on the west 
coast, proposed a scheme for founding on the peninsula a colony 
for negroes discharged from the army and navy at the close of the 
American War of Independence, as well as for numbers of run- 
away slaves who had found an asylum in London. In 1787 the 
settlement was begun with 400 negroes and 60 Europeans, the 
whites being mostly women of al^doned character. In the 
year following, 1788, Nembana, a Timni chief, sold a strip of land 
to (Captain John Taylor, R.N., for the use of the “ free community 
of settlers, their heirs and successors, lately arrived from England, 
and under the protection of the British government.” Owing 
mainly to the utter shiftlessncss of the settlers and the great 
mortality among them, but partly to an attack by a body of 
natives, this first attempt proved a complete failure. In 1791 
Alexander Falconbridge (formerly a surgeon on board slave 
ships) collected the surviving fugitives and laid out a new settle- 
ment (Granville’s Town) ; and the promoters of the enterprise — 
Granville Sharp, William Wilberforce, Sir Richard Carr Ciyn, 
&c. — hitherto known as the St George’s Bay Company, obtained 
a charter of incorporation as the Sierra I.^one Company, with 
Henry Thornton as chairman. In 1792 John Clarkson, a lieu- 
tenant in the Briiish navy and brother to Thomas Clarkson the 
slave trade abolitionist, brought to the colony 1100 negroes 
from Nova Scotia. In 1794 the settlement, which had been 
again transferred to its original site and named Freetown, was 
plundered by the French. The governor at the time was Zachary 
Macaulay, father of Thomas Babington, Lord Macaulay. In 
1807, when the inhabitants of the colony numbered 1871, the 
company, which had encountered many difficulties, transferred 
its rights to the crown. The slave trade having in the same year 
been declared illegal by the British parliament, slaves captured 
by British vessels in the neighbouring seas were brought to 
Freetown, and thus the population of the colony grew. Its 
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development was hampered by the frequent changes in the 
governorship. Sydney Smith’s jest that Sierra Leone had always 
two governors, one just arrived in the colony, and the other just 
arrived in England, is but a slight exaggeration. In twenty-two 
years (1792-1814) there were seventeen changes in the govenK» 
ship. After that date changes, although not quite so rapid, were 
still frequent. Several of the governors, like Zachary Macaulay, 
Colonel Dixon Denham, the explorer, and Sir Samuel Rowe, 
were men of distinction. Colonel Denham, after administering 
the colony for five weeks, died at Freetown of fever on the 9th 
of June 1828. Sir Charles McCarthy was, however, governor 
for ten years (1814-1824), an unprecedented period, during 
which he did much for the development of the country. Sir 
Charles fell in battle with the Ashanti on the 21st of January 
1824. Whilst the governors found great difficulty in building 
up an industrious and agricultural community out of the medley 
of Africans brought to Sierra Leone, they had also to contend 
with the illicit slave trade which flourished in places dose to the 
colony. To stop the traffic in Sherbro Island General Charles 
Turner concluded in 1825 a treaty with its rulers putting the 
island. Turner’s Peninsula and other places under British pro- 
tection. (This treaty was not ratified by the crown, but was 
revived by another agreement made in 1882.) 

At thi.s time — 1826 — ^measures were taken to ensure that 
the liberated slaves should become self-supporting. Many 
colonists took to trade, and notwithstanding numerous collisions 
with neighbouring tribes the settlement attained a measure of 
prosperity. Among the leading agents in spreading civilization 
were the missionaries sent out from 1804 onwards by the Church 
Missionary Society. Despite the anxiety of the British govern- 
ment not to increase their responsibilities in West Africa, from 
time to time various small territories were purchased, and by 
1884 all the land now forming the colony had been acquired. 
The Los Islands {q*v,) which were ceded by the natives to Great 
Britain in 1818 were transferred to France in 1904. In j866 
Freetown was made the capital of the new general government 
set up for the British settlements on the West Coast of Africa 
(comprising Sierra Leone, Gambia, the Gold Coast and Lagos, 
each of which was to have a legislative council). In 1874 the 
Gold Coast and Lagos were detached from Sierra Leone, and the 
Gambia in 1888. 

British influence was gradually extended over the hinterland, 
chiefly with the object of suppressing intertribal wars, which 
greatly hindered trade. In this work the British 
authorities enlisted the services of Dr Edward W. 

Blyden (a pure-blooded negro), who in 1872 visited 
Falaba and in 1873 Timbo, both semi-Mahommedan 
countries, being cordially received by the ruling chiefs. Falaba — 
which had been visited in 1869 by Winwood Reade on his journey 
to the Niger — t:ame definitely under British protection, but Timbo, 
which is in Futa Jallon, was allowed to become French territoiy* 
through the supineness of the home government. The area for 
expansion on the north was. in any case limited by the French 
Guinea settlements, and on the south the territory of Liberia ^ 
hemmed in the colony. In the east and north-east British 
officers also found themselves regarded as trespassers by the 
French. The necessity for fixing the frontier in this direction 
was emphasized by the Waima incident. Both French and 
British military expeditions had been sent against the Sofas — 
Moslem mercenaries who, under the chieftainship of Fulas or 
Mandingos like Samory, ravaged the hinterland both of Sierra 
Leone and French Guinea. On the 23rd of December 1893 a 
British force was encamped at Waima. At dawn it was attacked 
by a French force which mistook the British troops for Samory’s 
Sofas (save the officers the soldiers of both parties were negroes). 
Before the mistake was discovered the British had lost in killed 
three officers— Captain E. A. W. Lendy, Lieut. R. E. Liston 
and Lieut. C. Wroughton — ^and seven men, besides eighteen 
wounded. The French also suffered heavily. Their leader Lieut. 
Maritz was brought into the British camp mortally wounded, 

* The Anglo-Libcrian frontier, partly defined by treaty in 1885^ 
was not delimitated until 1903 (see Libkria). 
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and was buried by the British. Steps were taken to prevent the 
occuxrence of any further conflicts, and an a^eement defining the 
frontier signed in January 1895. This agreement finally 
shut out Sierra Leone from its natural hinterland. In 1896 
the frontier was delimitated, and in the same j^ar (26th of 
August 1896) a proclamation of a British protectorate was issued. 
To this extension of authority no opposition was offered at the 
time by any of the chiefs or tribes. Travelling commissioners 
were appointed to explore the hinterland, and frontier police 
were organized. The abolition of the slave trade followed ; and 
with the introduction of the protectorate ordinance in 1897 a 
house tax of 5s. each was imposed, to come into operation in three 
districts on the 1st of January 1898. (Tiief Bai Burch, in the 
Timni country, broke out into open war, necessitating a militaiy 
punitive expedition. After strenuous fighting, in which the 
British casualties, including sick, reached 600, he was captured 
(14th of November 1898) and deported. Meantime (in April 
1898) the Mendi tribes rose, and massacred several British and 
American missionaries, including four ladies, at Rotifunk and 
Taiama, some native officials (Sierra Leonis) in the Imj)erri 
district, and a large number of police throughout the country. 
Speedy retribution followed, which effectually put down the 
revolt. Sir David P. Chalmers was appointed (July 1898) royal 
commissioner to inquire into the disturbances. He issued a 
report, July 1899, deprecating the imposition of the house tax, 
which was not, however, revoked. The disturbances would 
appear to have arisen not so much from dislike of the house tax 
per se as irritation at the arbitrary manner in which it was 
collected, and from a desire on the part of the paramount chiefs 
(who chafed at the suppression of slave trading and slave raiding, 
and who disseminated a powerful fetish swear,** called “ Poro,*' 
to compel the peo])le to join) to cast off British rule. After 
the suppression of the rising (January 1899) confidence in 
the British administration largely increased among the tribes, 
owing to the care taken to preserve the authority of the chiefs j 
whilst safeguarding the elementar}' rights of the people. 'I’he ■ 
building of the railway and the consequent development of trade 
and the intpduction of European ideas tended largely to mtxlify 
native habits. The power of fetishism seemed, however, un- 
affected. 

Sec H. C. Lukach, A Bibliography of Sierra Leone (Oxford, 1911) ; 
Sir C. P. Lucas, Historical Geography of the British Colonies, vol. iii. 
(2nd ed., Oxford, 1900) ; T. J. Alldridge, The Sherbro and its Hinter- 
land (London, igox), and A Transformed Colony (London, 1910) — 
the last with valuable notes on secret societies and fetish ; Winwood 
Reade, The African Sketch Book, vol. ii. (London, 1873) ; Colonel 
J. K. Trotter, The Niger Sources (London, i8g8) ; Major J. J. 
Crook, History of Sierra Leone (Dublin, 1903) — a concise account oi 
the colony to the end of the igth century. For fuUer details of the 
foundation and early history of the settlement consult Sierra Leone 
after a Hundred Years (I^ndon, 1894) by G. Ingliam, bishop of 
the (liocest*, and T'he Rise of British West Africa (London, 1904) 
by Claude George. Bishop Ingham’s book contains long extracts 
from the diary of Governor Clarkson, which vividly portray the 
conditions of life in the infant colony. For the rising in J898 see 
The Advance of our West African Empire (London, 1903) by C. B. 
WaUis, A Blue Book on the affairs of the colony is published yearly 
at Freetown and an Annual Report by the Colonial Ofticc in l/>ndon. 
Map.s on the scale of i : 250,000 are published by the War Office. 

^ SIERRA MORENA, THE, a range of mountains in southern 
Spain. The Sierra Morena constitutes the largest section of the 
mountain system called the Cordillera Marianica (anc. Monies 
mariani), which also includes a number of minor Spanish ranges, 
together with the mountains of southern Portugal. The mean 
elevation of the range is about 2500 ft., but its breadth is certainly 
not less than 40 m. It extends eastward as far as the steppe 
region of Albacete, and westward to the valley of the lower 
Guadiana. Its continuity is frequently interrupted, especially 
in the west ; in the eastern and middle portions it is comprised 
of numerous irregularly disposed ridges. Many of these bear 
distinctive names ; thus the easternmost and loftiest is called 
the Sierra de Alcaraz (5900 ft.), while some of the component 
ridges in the extreme west are classed together as the Sierras 
de Aracena. The great breadth of the Sierra Morena long 
rendered it a formidable barrier between Andalusia and the 
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north; as such it has played an important part in the social, 
economic and military history of Spain. Its configuration and 
hydrography are also important from a geographical point of 
view, partly becausse it separates the plateau region of Castile 
and Estremadura from the Andalu.sian plain and the highlands 
of the Sierra Nevada system, partly because it forms the water- 
shed between two great rivers, the upper Guadiana on the north 
and the (luadalcpiivir on the south. Parts of the Sierra Morena 
are rich in minerals ; the central region yields silver, mercury and 
lead, while the Sierras de Aracena contain the celebrated copper 
mines of Tharsis and Rio Tinto {q.v,), 

SIERRA NEVADA (Span. for “ snowy range **), a mountain 
range, about 430 m. long, in the eastern part of California, 
containing Mt. Whitney (i4>502 ft.), the highest point in the 
United States, excluding Alaska. (See Olifornia.) 

SIERRA NEVADA, THE, a mountain range of southern Spain, 
in the provinces of Granada and Almeria. The Sierra Nevada 
is a well-defined range, about 55 m. long and 25 m. broad, 
situated to the south of the Guadalquivir valley, and stretching 
from the upper valley of the river Genii or Jcnil eastwards to the 
valley of the river Almeria. It owes its name, meaning “ the 
snowy range,’* to the fact that several of its peaks exceed 10,000 
feet in height and are thus above the limit of perpetual snow. 
Its culminating point, the Cerro de Mulhacen or Mulahaccn 
(tt, 421 ft.) reaches an altitude unequalled in Spain, while one of 
the neighbouring peaks, called the Picacho dc Veleta (11,148 ft.), 
is only surpassed by Aneto (11,168 ft.), the loftiest summit of 
the Pyrenees. The Sierra Nevada is composed fthiefly of soft 
micaceous schists, sinking precipitously down on the north, but 
sloping more gradually to the south and south-east. On both 
.sides (leep transverse valleys {barrancas) follow one another in 
close succession, in many cases with round, liasin-shapcd heads 
like the cirques of the Pyrenees {q,v.). In many of these cirques 
lie alpine lakes, and in one of them, the Corral de Veleta, there 
is even a small glacier, the most southerly in Europe. The 
transverse valleys open on the south into the longitudinal 
valleys of the Alpujarras {q,v.). On the north, east and west there 
are various minor ranges, such as the Sierras of Parapanda, 
Ilarana, (Jor, Baza, Liu^ena, ('azorla, Estancias, P'ilabres, &c., 
which are connected with the main range, and are sometimes 
collectively termed the Sierra Nevada system. The coast ranges, 
or Sierra Penibetica, are not included in this group. The Sierras 
de Segura form a connecting link between the Sierra Morena 
and the Nevada system. 

SIEVE (O.K. sije, older sibi, cf. Dutch zeef, Ger. Sieb ; from 
the suKst. comes O.E. si f tan, to sift), an instrument or apparatus 
for separating finer particles from coarser. The common sieve 
i.s a net of wires or other material stretched across a frame- 
work with raised edges ; the material to be sifted is then shaken 
or pressed upon the net .so that the finer particles pa.ss through 
the mesh and the coarser remain. The word “ screen ** is u.suaHy 
applied to such instruments with large mesh for coarse work, 
and “ strainer ” for those used in the separation of liquids or 
semi-liquids from solid matter. In the separation of meal 
from bran “ bolting-clothes ” are u.sed. I'here was an early 
form of divination known as coscinomancy (Gr. kvutkivov, 
sieve, fiavrela, divination), where a sieve was hung or attached 
to a pair of shears, whence the name sometimes given to it of 
“sieve and shears ” ; the turning or movement of the sieve 
at the naming of a person suspected of a mme or other act, 
coupled with the repetition of an incantation or other magic 
formula, decided the guilt or innocence of the person. 

sieves, EMMANUEL-JOSEPH (1748-1836), French abbe 
and statesman, one of the chief theorists of the revolutionary and 
Napoleonic era, was bom at Frejus in the south of France on the 
3rd of May 1748. He was educated for the church at the 
Sorbonne ; but while there he eagerly imbibed the teachings 
of J^ocke, Condillac, and other political thinkers, in preference 
to theology. Nevertheless he entered the church, and owing 
to his learning and subtlety advanced until he became vicar- 
general and chancellor of the diocese of Chartres, In 1788 the 
excitement caused by the proposed convocation of the States 
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General of France after the interval of more than a century and 
a half, and the invitation of Necker to writers to state their 
views as to the constitution of the PIstates, enabled Sieyds to 
publish his celebrated pamphlet, “ What is the Third Estote ? ** 
He thus begins his answer, — “ Everything. What has it been 
hitherto in the political order ? Nothing. What does it desire ? 
To be something.” For this mot he is said to have been indebted 
to Chamfort. In any case, the pamphlet had a great vogue, and 
its author, despite doubts felt as to liis clerical vocation, was 
elected as the last (the twentieth) of the deputies of Paris to the 
States General. Despite his failure as a speaker, his influence 
became great ; he strongly advised the constitution of the 
Estates in one chamber as the National Assembly, but he opposed 
the abolition of tithes and the confiscation of church Lands. 
IClected to the special committee on the constitution, he opposed 
the right of ” absolute veto ” for the king, which Mirabeau 
unsuccessfully supported. For the most part, however, he 
veiled his opinions in the National Assembly, speaking ver^’* 
rarely and then generally with oracular brevity and ambiguity. 
He had a considerable influence on the framing of the depart- 
mental system, but after the spring of 1790 his influence was 
eclipsed by men of more determined character. Only once was 
he elected to the post of fortnightly president of the Constituent 
Assembly. Excluded from the Legislative Assembly by Robes- 
pierre’s self-denying ordinance, he reappeared in the third 
National Assembly, known as the Convention (September 1792- 
September 1795) 5 his self-effacement was even more 

remarkable ; it resulted partly from disgust, partly from timidity. 
He even abjured his faith at the time of the installation of the 
goddess of reason ; and afterwards he characterized his conduct 
during the reign of terror in the ironical phrase, J^ai veett. He 
voted for the death of Louis XVI., but not in the contemptuous 
terms La mart sans phrases sometimes ascribed to him. He is 
known to have disaf)provcd of many of the provisions of the 
constitutions of the years 1791 and 1793, hut did little or nothing 
to improve them. 

In 1795 he went on a diplomatic mission to the Hague, and 
was instrumental in drawing up a treaty between the French and 
Batavian republics. He dissented from the constitution of 1795 , 
(that of the Directory) in some important particulars, but without ! 
effect, and thereupon refused to serve as a Director of the 
Republic. In May 1798 he went as the plenipotentiary of France 
to the court of Berlin in order to try to induce Prussia to make 
common cause with France against the Second Coalition. His 
conduct was skilful, but he failed in his main object. The 
prestige which encircled his name led to his being elected a 
Director of France in place of Rewbell in May 1799. Already 
he had begun to intrigue for the overthrow of the Directory, and 
is said to Imve thought of favouring the advent to power at Paris 
of persons so unlikely as the Archduke Charles and the duke of 
Brunswick. He now set himself to sap the base of the con- 
stitution of 1795. With that aim he caused the revived Jacobin 
Club to be closed, and made overtures to General Joubert for 
a coup d'etat in the future. The death of Joubert at the battle 
of Novi, and the return of Bonaparte from Egypt marred his 
schemes ; but ultimately he came to an undersUnding with the 
young general (see Napoleon L). After the coup d'etat of 
Brumaire, Sieyis produced the perfect constitution which he 
had long been planning, only to have it completely remodelled 
by Bonaparte. Siey^s soon retired from the post of provisional 
consul, which he accepted after Brumaire ; he now became one 
of the first senators, and rumour, probably rightly, connected 
this retirement with the acquisition of a fine estate at Crosne. 
After the bomb outrage at the close of i8oo (the affair of Nivose) 
Sky is in the senate defended the arbitrary and illegal proceedi^s 
whereby Bonaparte rid himself of the leading Jacobins. During 
the empire he rarely emerged from his retirement, but at the 
time of the Bourbon restorations (18x4 and 1815) he left 
France. After the July revolution (1830) he returned ; he 
died at Paris on the 20th of June 1836, The thin, wire-drawn 
features of Siey^s were the index of his mind, which was keen- 
sightffd but narrow, dry and essentially limited. His lack 


of character and wide sympathies was a misfortune for the 
National Assemblies which he might otherwise have guided 
with effect. 

See A. Neton, Sieyis (1748-1836) d’apres documents intdits (PariK, 
1900) : also the cliief liistorios on the French Revolution and the 
Napoleonic empire. (J. Hl. R.) 

SIFAKA, apparently the name of certain large Malagasy lemurs 
nearly allied to the Indri {q.v.) but distinguished by their long 
tails, and hence referred to a genus Propiihecus, of which 

three species, with several local races, are recognized. Sifakas 
are very variable in colouring, but always show a large amount 
of white. They associate in parties and arc mainly arboreal, 
leaping from bough to bough with an agility that suggests flying 
through the air. When on the ground, to pass from one clump 
of trees to another, they do not run on all fours, but stand erect, 
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and throwing their arms above their heads, progress by a series 
of short jumps, producing an effect which is described by 
travellers as exceedingly ludicrous. They arc not nocturnal, but 
most active in the morning and evening, remaining seated or 
curled up among the branches during the heat of the day. In 
disposition they are quiet and gentle, and do not show 
much intelligence ; they are also less noisy than the true 
lemurs, only when alarmed or angered making a noise which 
has been compared to the clucking of a fowl. Like all 
their kindred they produce only one offspring at a birth (see 
Primates). (r. l*) 

SIGALON, XAVIER (1788-1837), French painter, born at 
Uz^s (Card) towards the close of 1788, was one of the few leaders 
of the romantic movement who cared for treatment of form 
rather than of colour. The son of a poor rural schoolmaster, 
he had a terrible struggle before he was able even to reach Paris 
and obtain admission to Guerin’s studio. But the learni^q 
offered there did not respond to his special needs, and he trit 
to train himself by solitary study of the Italian masters in thi 
gallery of the Louvre. The “ Young Courtesan ” (Louvre), 
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which he exhibited in 1822^ at once attracted attention and was 
bought for the Luxembourg. The painter, however, regarded 
it as but an essay in practice and sought to measure himself with 
a mightier motive ; this he did in his '' Locusta ” (Nimes), 1824, 
and again in “Ath^iah’s Massacre’* (Nantes), 1827. Both 
these works showed incontestable power ; but the “ Vision of 
St Jerome ” (Louvre), which appeared at the salon of 1831, 
together with the “ Crucifixion ” (issengeaux), was by far the 
most individual of all his achievements, and that year he received 
the cross of the Legion of Honour. The terrors and force of his 
pencil were not, however, rendered attractive by any charm of 
colour ; his paintings remained unpurchased, and Sigalon found 
himself forced to get a humble living at times by painting 
portraits, when Thiers, then minister of the interior, recalled him 
to Paris and entrusted him with the task of copying the Sistine 
fresco of the ** Last Judgment ” for a hall in the Palace of the 
Fine Arts. On the exhibition, in the BatLs of Diocletian at 
Kome, of Sigalon’s gigantic task, in which be had l)een aided by 
his pupil Numa Boucoiran, the artist was visited in state by 
Gregory XVL But Sigalon was not destined long to enjoy his 
tardy honours and the comparative case procured by a small 
government pension ; returning to Rome to copy some pendants 
in the Sistine, he died there of cholera on the 9th of August 1837. 

SI-GAN FU (officially Sian Fu), the capital of the province of 
Shen-si, N.W. China, in 34® 17' N., 108® 58' E. Shi Ilwang-li 
(246-210 B.C.), the first universal emperor, established his capital 
at Kwan-chung, the site of the modern Si-gan Fu. Under the 
succeeding Han dynasty (206 b.c.-a.d. 25) this city was called 
Wei-nan and Nui-shi ; under the eastern Han (a.i>. 25-221) it 
was known as Yung Chow ; umler the T*ang (618-907) as Kwan- 
nui ; under the Sung (960-1127) as Yung-hing ; under the Yuan 
and Ming (1260-1644) as Gan-si. During the Ts in, Ilan and 
'r*ang dynasties the city was usually the capital of the empire, 
and in size, population and wealth it is still one of the most 
important cities of China. It was to Si-gan Fu that the 
emperor and dowager empress retreated on the capture of 
Peking by the allied armies in August 1900 ; and it was once 
again constituted the capital of the empire until the following 
spring when the court returned to Peking, after the conclusion of 
peace. The city, which is a square, is prettily situated on ground 
rising from the river Wei, and includes within its limits the two 
district cities of Ch‘ang-gaii and Hien-ning. Its walls are little 
inferior in height and massiveness to those of Peking, while its 
gates arc handsomer and better defended than any at the capital. 
'Fhe population is said to be 1,000,000, of whom 50,000 are 
Mahommedans. Situated in the basin of the Wei river, along 
which runs the great road which connects northern China with 
Ceatral Asia, at a point where the valley opens out on the plains 
of China, Si-gan Fu occupies a strategical position of great 
importance, and repeatedly in the annals of the empire has 
history been made around and within its walls. During the 
Mahommedan rebellion it was besieged by the rebels for two 
years (1868-70), but owing to the strength of the fortifications 
it defied the efforts of its assailants. It is admirably situated 
as a trade centre and serves as a depot for the silk from Cheh- 
kiang and Szech'uen, the tea from Hu-peh and Ho-nan, and the 
sugar from Szech*uen destined for the markets of Kan-suh, 
Turkestan, Kulja and Russia. speaking of Kenjanfu, 

as the city was then also calk^, ittiwaftacplaQe.V of great 

trade and industry. They have great abundance of sifk, from 
which they weave cloths of silk, and gold of divers kinds, and 
they also manufacture all sorts of equipments for an army. 
They have every necessary of man’s life very cheap.” 

Several of the temples and public buildings are very fine, and 
many historical monuments are found within and about the 
walls. Of these the most notable is the Nestorian tablet, which 
was accidentally discovered in 1625 in the Ch‘ang-gan suburb. 
The stone slab which bears the inscription is 7J ft. high by 3 
wide. 

The contents of this Nestorian inscription, which consists of 1780 
characters, may be described as follows* (i) An abstract of Christian 
doctrine of a vague and figurative kind. (2 ) An account of the arrival 
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of the missionary Olopan (probably a Chinese form of Rabban = 
Monk) from Tats’in in tlic year 635, bringing sacred books and 
images ; of the translation of the said books ; of the imperial 
approval of the doctrine and permission to teach it publicly. Then 
follows a decree of the emperor (Tait-sung, a very famous prince), 
issued in 638, in favour of the new doctrine, and ordering a church 
to l>e built in the square of justice and peace (Ining fang) in the 
capital The emperor’s portrait was to be placed in tliis church. 
After this comes a description of Tats’in, and then some account of 
the fortunes of the church in China. Kaotsung (650-683, the devout 
patron also of the Buddhist traveller and doctor, Hsilan Ts'ang), 
it is added, continued to favour the new faith. In tlxc end of the 
century Buddliism got tlic upjicr hand, but under Yuen-tsuug 
(713-755) tl^e church recovered its prestige, and Kiho, a now 
missionary, arrived. Under Tih-tsung (780-783) the monument 
was erected, and this part of tjie inscription ends with a eulogy 
of I-sze, a statesman and benefactor of the churcli. (3) Then follows 
a recapitulation of the above in octosyllabic verse. The Chinese 
inscription, which concludes with the date of erection, viz. 781, is 
followed by a series of short inscriptions in Syriac and the Estrangelo 
character, containing the date of the erection,the name of the reigning 
Nestorhiii patriarch, Mar Hanan Ishua, tliat of Adam, bishop and 
pope of Cliiiia, and those of the clerical staif of the capital. Then 
foflow sixty-seven names of persons in Syriac characters, most of 
whom arc characterized as priests, and sixty-one names of persons 
in Chinese, all priests but one. 

The stone — one of a row of five memorial tablets — stood 
within the enclosure of a dilapidated temple. It appears at one 
time to have been embedded in a brick niche, and about 1891 
a shed was placed over it, but in 1907 it stood in the open entirely 
unprotected. In that year Dr Frits v. Holm, a Danish traveller, 
had made an exact replica of the tablet, which in 190H was 
deposited in the Metropolitan Museum of Art, New York* The 
tablet itself was in October 1907 removed by Chinese officials 
into the city proper, and placed in the Pei Lin or ** forest of 
tablets,'’ a museum in which are cfillected tablets of the Han, 
Tang, Sung, Yuen and Ming dynasties, some of which bear 
historical legends, notably a set of stone tablets having the 
thirteen cla.ssics inscribed upon them, while others are symbolical 
or pictorial ; among these last is a full-sized likeness of Confucius. 
Antiquities arc constantly being discovered in the neighlxmrhood’ 
of the city, rich stores of coins and bronzes, bearing dates 
ranging from 200 b.c. onwards. 

Sec Yule, Marco Polo (1903 ed.) ; A. Williamson, Journeys in North 
China (London, 1870), S. Wells Williams, T?ie Middle Kingdom 
(London, 1883/; P6re Havret, i.a SiHe de Si~ngmi Fou (Shanghai, 
1895-1902) ; F. V. Holm, The Nestorian Monument (Chicago, 
1909). 

SIGEBERT (d. 575), king of the Franks, was one of the four 
sons of Clotaire I. At the death of Clotaire in 561 the Frankish 
kingdom was divided among his sons, Sigebert’s share comprising 
the Rhine and Mouse lands and the suzerainty over the Germanic 
tribes beyond the Rhine as far as the Elbe, together with 
Auvergne and part of Provchce. At the death of Ws brother 
Oiaribert in 567 Sigebert obtained the cities of Tours and 
Poitiers, and it was he who elevated to the sec of Tours the 
celebrated Gregory, the fiistorian of the Franks. Being a 
smoother man than his brothers (who had all taken mates of 
inferior rank), Sigebert married a royal princess, Brunhilda, 
daughter of Athanagild, the king of the Visigoths ; the nuptials 
were celebrated with great pomp at Metz, the Italian poet 
Fortunatus composing the epithalamium. Shortly afterwards 
Sigebert’s brother Chilperic I. married Brunhilda’s sister, Gals- 
wintha ; but, the subsequent murder of this princess embroiled 
Austrasia and Neustria, and civil war broke out in 573. Sigebert 
appealed to the Germans of ^e right bank of the Rhine, who 
attacked the environs of Paris and Chartres and committed 
frightful ravages. He was entirely victorious, and pursued 
Cmlperic as far as Tournai. But just when the great nobles of 
Neustria were raising Sigebert on the shield in the villa at Vitry, 
near Arras, he was assassinated by two bravoes in the pay of 
Fredegond, Chilperic’s new wife. At the beginning of his reign 
Sigebert had made war on the Avars, who had attacked his 
Germanic possessions, and he was for some time a prisoner in 
their hands. 

See Gregory of Tours, Historia Francorum^ book iv. : Aug. 
'Diierry, RScits des temps mirovingiens (Brussels, 1840), and Aug. 
IDigot, Histoire du royaume d^Austrasie (Nancy, 1863). (C. Pf.) 
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SIGEBERT OF GEMBLOUX (^. 1030-1 112)^ mc^dicval chron- 
icler, became in early life a monk in the Benedictine abbey of 
Gembloux. later he was a teacher at Metz, and about 1070 he 
returned to Gembloux, where, occupied in teaching and writing, 
he lived until his death on the 5th of October i t 1 2 . As an enemy 
of the jiapal pretensions he took part in the momentous contest 
between Pope Gregory VIL and the emperor Henry IV., his 
writings on this question being very serviceable to the imperial 
cause; and he also wrote against Pope Paschal II. Sigebert’s 
most important work is a Chronographia, or universal chronicle, 
according to Molinier the best work of its kind, although it 
contains many errors and but little original information. It 
covers the period l^tween 381 and 11 11, and its author was 
evidently a man of much learning. The first of many editions 
was published in 1513 and the best is in Band vi. of the Monu- 
menia Germantae histonca* Scripiores, with valuable introduction 
by L. C. Bethmann. The chronicle was ver}' popular during 
the later middle ages ; it was used by many writers and found 
numerous continuators. Other works by Sigebert are a history 
of the early aVibots of Gembloux to 1048 (Gesta abhalum Gem- 
blaccnsiim) and a life of the Frankish king Sigebert ITT. {Vita 
Sigeherti UL regis Ausirasiae), Sigebert was also a hagiographer. 
Among his writings in this connexion may be mentioned the 
Vita Deoderici^ MetUnsis episcopif which is published in Band 
iv. of the Monumenidy and the Vita Wicbertiy in Band viii. 
of the same collection. Dietrich, bishop of Metz (d. 984) was 
the founder of the abbey of St Vincent in tliat city, and 
Wicbert or Guibert (d. 962) was the founder of the abbey of 
Gembloux. 

Sec S. Ilirsch, De vita ci sofipUs Sigiberti Gembtacensis (Berlin, 
1841) ; A. Molinier, Les Soufces de Vhistoire de France, tomes ii. and 
V. (1902-1904; ; and W. Watlcnbacli, Deutschland^ Geschichts- 
qu^llen^ Band ii. (Berlin, 1894). 

SIGEL9 FRANZ (1824-1902), German and American soldier, 
was bom at Sinsheim, in Baden, on the i8th of Kovember 1824. 
He graduated at the military school at Carlsruhe, and became an 
officer in the grand ducal service. He soon became known for 
revolutionary opinions, and in 1847, after killing an opponent in 
a duel, he resigned his commission. When the Baden insurrection 
broke out, Sigel was a leader on the revolutionary side in the 
brief campaign of 1848, and then took refuge in Switzerland. 
In the follow-ing year he returned to Baden and took a con- 
spicuous part in the more serious operations of the second 
outbreak under General J.ouis Mieroslawski (1814-1878). Sigcl 
subsequently lived in Switzerland, England and the United 
States, whither he emigrated in 1852, the usual life of a political 
exile, working in turn as journalist and schoolmaster, and both 
at New York and St Louis, whither he removed in 1858, he 
conducted militaiy^ journals. When the American Civil War 
broke out in 1861, Sigel was active in raising and training 
Federal volunteer corps, and took a prominent part in the 
struggle for the possession of Missouri. He became in May a 
brigadier-general U.S.V., and served with Nathaniel Lyon at 
Wilson’s Creek and with J. C. Fremont in the advance on Spring- 
field in the autumn. In 1862 he took a conspicuous part in the 
desperately fought battle of Pea Ridge, which definitely secured 
Missouri for the FederaLs. He was promoted to be major-general 
of volunteers, was ordered to Virginia, and was soon placed in 
command of the I. corps of Pope’s “ Army of Virginia.” In 
this capacity he took part in the second Bull Run campaign, 
and his corps displayed the utmost gallantry^ in the unsuccessful 
attacks on Bald Hill. Up to the beginning of 1863, when bad 
health obliged him to take leave of absence, Sigel remained in 
command of his own (now called the XI.) corps and the XII., 
the two forming a Grand Division.” In June 1863 he was in 
command of large forces in Pennsylvania, to make head against 
Lee’s second invasion of Northern territory. In 1864 he was 
placed in command of the corps in the Shenandoah Valley, but 
was defeated by General John C. Breckinridge at Newmarket 
(rjth’ bf and was superseded. Subsequently he was in 

oFtbe Harper’s Ferry garrison at the time of Early’s 
raid^ upon Washington and made a brilliant defence of his post 


(July 4-5, 1864). He resigned his commission in May 1865, and 
became editor of a German journal in Baltimore, Maryland. 
In 1867 he removed to New York City, and in 1869 was the 
unsuccessful Republican candidate for secretary of state of New 
York. He was appointed collector of internal revenue in May 
1871, and in the following October he was elected register of 
New York City by Republicans and ** reform Democrats.” 
From 1885 to 1889, having previously become a Democrat, 
he was pension agent for New York City, on the appointment 
of President Cleveland. General Sigel’s last years were de~ 
voted to the editorship of the New York Monthly, a German- 
American periodical. He died in New York City on the 
2ist of August 1902. A monument (by Karl Bitter) in his 
honour was unveiled in Riverside Drive, New York City, in 
October 1907, 

SIGER DE BRABANT [Sighter, Sigierj, Sygerius], French 
philosopher of the 13th century. About the facts of his life 
there has been much difference of opinion. In 1266 he was 
attached to the Faculty of Arts in the University of Paris at the 
time when there was a great conflict between the four nations.” 
The papal legate decided in 1266 that Siger was the ringleader, 
and threatened him with death. During the succeeding ten 
years he wrote the six works which are ascribed to him and were 
published under his name by P. Mandonnet in 1899. The titles 
of these treatises are: Deanima iniellectiva (1270); Quaestiones 
logicaks ; Quaestiones naturales ; De aeternitate mundi ; 
Quaestio utrum haec sit vera ; Homo est animal nullo homine 
existente; ImpossibtUa, In 1271 he was once more involved in 
a party struggle. The minority among the ‘‘ nations ” chose 
him as rector in opposition to the elected candidate, Aubri de 
Rheims. For three 3^ears the strife continued, and was probably 
based on the opposition between the Averroists, Siger and Pierre 
Dubois, and the more orthodox schoiilmen. The matter was 
settled by the Papal Legate, Simon de Brion, afterwards Pope 
Martin IV. Siger retired from Pwis to Li^ge. In 1277 a genera) 
condemnation of Aristotelianism included a special clause directed 
against Boctius of Denmark and Siger of Brabant. Again 
Siger and Bernier de Nivelles were summoned to appear on a 
charge of heresy, especially in connexion with the Impossibilia, 
where the existence of God is discussed. It appears, however, 
that Siger and Boetius fled to Italy and, according to John 
Peckham, archbishop of Canterbury, perished miserably. The 
manner of Siger’s death, which occurred at Orvieto, is not known. 
A Brabantine chronicle says that he was killed by an insane 
secretary {a clerico suo quasi dementi), Dante, in the Paradiso 
(x. 134-6), says that he found “ death slow in coming,” and some 
have concluded that this indicates death by suicide. A 13th- 
century sonnet by one Durante (xcii. 9-14) says that he was 
executed at Orvieto : a ghiado il fp morire a gran dolore, Nella 
carle di Roma ad Orbivieto, The date of this may have been 
1283-1384 when Martin IV. w'as in residence at Orvieto. In 
politics he held that good laws were better than good rulers, and 
criticised papal infallibility in temporal affairs. The importance 
of Siger in philosophy lies in his acceptance of Averroism in its 
entirety, which drew upon him the opposition of Albcrtus Magnus 
and Aquinas. In December 1270 Averroism was condemned 
by ecclesiastical authority, and during his whole life Siger was 
exposed to persecution both from the Church and from purely 
philosophic opponents/ eff this, it is curious that Dante 

should place him in Paradise at the side of Aquinas and Isidore 
of Seville. Probably Dante knew of him only from the chronicler 
as a persecuted philosopher. 

See P. Mandonnet, Siger de Brabant et VAverroisme latin du 
XII D sidcle (Friljourg, 1899) ; G. Paris, “ Siger de Brabant " iii La 
Podsie du moyen dge (1895) ; and an article in the Revue de Paris 
(Sept, ist, 1900). 

SIGHTS, the name for mechanical appliances for directing the 
axis of the bore of a gun or other firearm on a point whose position 
relative to the target fired at is such that the projectile \ 
strike the target. 

Gun Sights , — Until the 19th century the only means fo 
sighting cannon was by the “ line of metal ” — a line .scorea 
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along the top of the gun, which, owing to the greater thickness 
of metal at the breech than at the muzzle, was not parallel to 
the axis. “ Some allowance had to be made for the inclination 
of the line of metal to the axis (Lloyd and Hadcock, p. 32). 
The line of metal does not come under the definition of sights 
given above. In the year 1801 a proposal to use sights was 
sent to Lord Nelson for opinion, and elicited the following 
reply : ‘‘ As to the plan for pointing a gun, truer than we do at 
present, if the person comes, I shall, of course, look at it, or be 
happy, if necessary, to use it ; but I hope we shall be able, as 
usual, to get so close to our enemies that our shot cannot miss 
the object ’’ (letter to Sir E. Berry, March 9, 1801). Three 
weeks later the fleet under Sir Hyde Parker and Nelson sailed 
through the Sound on its way to Copenhagen. In replying to 
the guns of Fort Elsinore no execution was done, as the long 
range made it impossible to lay the guns (Lloyd and Hadcock, 
P- 33 )- 

The necessity for sights follows directly on investigation of the 
forces acting on a projectile during flight. In a vacuum, the pro- 
jectile acted on by the force of projection begins to fall under the 
action of gravity immediately it leaves the bore, and under the 
combined action Of these two forces the path of the projectile is a 
parabola. It passes over equal spaces in equal times, but falls with 
an accelerating velocity according to the formula where h 

is the height fallen through, g the force of gravity, and t the time of 
flight. From fig. i it will be seen tliat in three seconds the projectile 
would have fallen 144 ft. to G ; therefore to strike T the axis must be 
raised to a point 144 ft. vertically above G. This law holds good 

iG' 



also in air for very low velocities, but, where the velocities are Ingh, 
the retardation is great, the projectile takes longer to traverse each 
succeeding space, and consequently the time of flight for any range is 
longer ; the axis must therefore oe chrected still higher above the 
j>oint to be .struck. The amount, however, still depends on the time 
of flight, as the retardation of the air to the falling velocity may l>c 
neglected in the case of flat trajectory guns. Owing to the conical 
shape of the e^arly muzzle-loading guns, if one trunnion were higher 
than the other, the " line of metal would no longer be in the same 
vertical plane as the axis ; in consequence of this, if a gun with, say, 
one wheel higher than the other were layed by this line, tiie axis would 
point off the target to the side of the lower wheel. Further, the in- 
clination of the line of metal to the axis gave the gun a fixed angle of 
elevation varying from 1® in light guns to 2J® in the heavier natures. 
To overcome this a “ dispart sight (D) was introduced (fig, 2) to 
bring the line of sight (A"l)G') parallel to the axis (AC). 



Fig. 2. — Dispart and Tangent .Sights. 


AG is the axi.s of the bore, ab the dispart, A'DG' is parallel to AG. 
D is the dispart sight, S the tangent sight, A"DS the clearance angle. 
At greater elevations tlian this the muzzle notch is usetl ; to align on 
the target at lesser angles the dispart sight is so used. Guns without 
dispart sights cannot be layed at elevations below the clearance 
angle. 

The earliest form of a hind or breech sight was fixed, hut in the early 
part of the iqih century Colonel Thomas Blomefield proposed a mov- 
able or tangent sight. It was not, however, till 1829 that a tangent 
sight (designed by Major-General William Millar) was introduced 


into the navy ; this was adopted by the army in 2846. In the case 
of most guns it was used in conjunction with the dispart sight ^bove 
referred to. The tangent sight (see fig. 3) wa.s graduated in degrees 
only. There were tiurce patterns, one of brass and two of wood. 
As the tangent sight was placed in the line of metal, hcncc directly 
over the cascablc, very little movement could be given to it, so 
that a second sight was required for long ranges. This was of wood ; 
the third sight, also of wood, was for guns without a dispart patch, 
which consequently could not be layed at elevations below the dispart 
angle. 

Referring to fig, i it will be seen that in order to strike T the axis 
must be directed to G' at a height above T equal to TG, while the 
line of sight or line joining the notch of the tangent 
si^ht and apex of the dispai't or foresight must be 
directed on T. In fig. 4 the tangent sight 
has been raised from O to S, the line of 
sight is SMT, and tlie axis produced is 
AG'. D is the dispart, M the muzzle sight, 

OM is parallel to ACi'. Now the height to 
which the tangent sight has been raised in oi cUt to 
direct the axis on G' is evidently proportional to tlu^ 
tangent of the angle OMS AXS. This angle is calk d 
the angle of elevation ; OM is constant and is 
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called the sightii^ radius. If the dispart sight were 
being used, the sighting radius would be OD, but, as 



Fig, 4. — Theory of 'J'angent Sight. 


Fig. 3. 

Early Tangent 

at the range in fig. 4, the line of sight through I ) fouls 
the metal of the gun, the muzzle sight M is used. The* formula for 
length of scale is, length = sighting radius x tangent of the angle 
of elevation. In practice, tangent sights were graduated grapliic- 
ally from large acue drawings. It will be seen from fig. 4 that 
if the gun and target are on the same horizontal plane the axis 
can be equally well dire^cted by inclining it to the horizontal 
through the requisite? number of degrees. This is called *' quadrant 
elevation," and the jiroper inclination was given liy means of 
the ** gunner's quadrant," a quadrant and plumb bob, one leg 
being made long to rest in the bore, or by bringing lines scribed 
on the breech of the gun in line with a pointer on the carriage ; these 
were called " quarter sights." 

Such were the sights in use with smooth-bore guns ?n the first half 
of the last century. 'Jangent .sights were not much trusted at 
first. Captain Haultain, IGA., says in his description of test- 
ing sights {Occu‘ 1 

sional Papers, 

R, A. Institute, \to\. 
i.) : " Raise the 
sight, and if it 
keeps in line with 
a plumb bob, it 
can be as confi- 
dently relied upon 
as the line of me tal , 
if the trunnions 
are horizontal. If 
the scale is only slightly out of the pen)cndicular, a few taps of the 
hammer will modify any trifling error. 

The introduction of rifling necessitated an improvement in sights 
and an important modification in them. It was found that projectiles 
fired from a rifled gun deviated laterally from the line of 
fire owing to the axial spin of the projectile, and that if the 
.sjun were right-handed, as in the British service, the 
deviation was to the right. This deviation or derivation ^ ‘ 
is usually called drift (for further details .sec Ballistics). 'Die 
aiiicunt of drift for each nature of gun at different ranges was 
determined by actual firing. To overcome drift the axis must bo 
pointed to the left of the target, and the amount will increase with 
the range. 

In fig, 5 (plan) at a range HT, if the axis were directed on T, drift 
would carry the shot to D, therefore the axis must be directed on a 
jjoint D' such that DT~DT. HFT h the line of .sight without any 
allowance for drift, causing the projectile to fall at D. Now if the 
notch of the tan- 
gent sight be 
carried to H' in 
order to lay on T. 
the fore-sight, and 
with it the axis, 
will be moved to 
F', the line of fire 
willbeHF'D',atid 
the shot will strike 
T since DT-^DT. 

Leftdeflection has 
been put on ; this 



Fig. 5.— Drift. 


could be done by noting the amount of cleflection for each range and 
applying it by mean.s of a sliding leaf carrying the notch, and it is 
so done in howitzers ; in ino.st guns, however, it is found more 
convenient and sufliciently accurate to apply it automatically 
by inclining the .socket through which the tangent scale rises 
to the left, so that as the scale rises, f.t'., as the range increases, 
the notch is carried more and more to the left, and an increasing 
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amount of left deflection given — the amount can easily be 
determined tlius : — 

The height of tangent scale for any degree of elevation is given 
with su£&cient accuracy by the rough rule for circular measure 

A X H 

isssJ— where a is the angle of elevation in minutes. A the height 

of the tangent scale, and K the sighting radius ; thus for 
i Now supposing the sight is inclined i ® to the left, 

which will move the notch from H to H' (see fig. 6) ; as before 
, but in this case —7--, the resultant 

angle of deflection is HFH', and this can be determined by the 

. , 1200x3 I . . .. . t R 

same formula a=> — j i*' this case 

R ’ 60 X 60 


“ • i', so tliat if the sight is inclined to the left i® it will 

K X 3600 

give 1" deflection for every degree of elevation. By the same 



Fig. 6. — Correction for Drift. 



formula it can be shown that i' deflection will alter the point of 
impact by i in. for every 100 yds. of range ; thus the proper in- 
clination to give a mean correction for drift can be determined. In 
the early R.B.L. guns this angle was 2® i6\ With rifled guns 
deflection was also found necessary to allow for effect of wind, 
difference of level of trunnions, movement of target, and for the 
purpo.se of altering the point of impact later- 
ally. *I'his was arranged for by a movable 
leaf carrying the sighting V/ worked by 
means of a mill-headed screw provided with 
a scale in degrees and fractions to the same 
radius as the elevation scale, and an arrow- 
head for reat ling . Other improvements were : 
the gun was sighted on each side, tangent 
scales dropping into sockets in a sighting ring 
on the breech, thus etiabling a long scale for 
all ranges to be used, and the forcsight.s 
screwing into holes or dropping into sockets 
in the trunnions, thus obviating the fouling 
of the line of sight, and the damage to 
which a fixed muzzle sight was liable. 
The tangent sight was graduated in yards 
as well as degrees and had also a fuze scale. The degree scale 
was subdivided to 10' and a slow -motion screw at the head 
enabled differences of one minute to be given; a clamping screw 
and lever were provided (see fig. 7). 

Fore-sights varied in pattern. Some screwed in, others dropped 
into a socket and were secured by a bayonet joint. Two main shapes 
were adopted for the apex — the acorn and the hogsback. I n .struction 
in the use of sights was based on the princix>le of securing uniformity 
in laying ; for this reason fine sighting was discountenanced and 

laying by full sight enjoined. " The 
centre of the line joining the two 
highest points of the notch of the 
tangent sight, the point of the fore- 
sight and the target must be in line 
{Field Artillery Training, 1902) (see 
Since the early days of rifled guns tangent sights have 
been improved in details, but the principles remain the same. 
Excejjt for some minor differences the tangent sights were the 
same for aU natures of guns, and for all services, but the develop- 
ment of the modern sight has followed different lines according 
to the nature and use of the gun, and must be treated under 
separate heads. 


I I 

Fig. 8. — Laying by Full 
Sight. 


fig. 


Sights for Mobile Artillery* 

With the exception of the addition of a pin-hole to the tangent sight 
and cross wires to the fore-sight, and of miner improvements, and 
p. ^ of the introduction of French's crossbar sight and the 
MpU ttm sight, of which later, no great advance was 

made until the introduction of Scott's telescopic sight. 

* Tliis sight (see Plate, fig. 9) consists of a telescope mounted 
in a steel frame, provided with longitudinal trunnions fitting into 
V's in the gun. These V's are so arranged that the axis of the sight 
frame is always parallel to that of the gun. By means of a cross-level 
the frame can be so adjusted that the cross axis on which the tele- 
scope is mounted is always truly horizontal. Major L. K. Scott, R.E., 
thus described how he was led to think of the sight : “ T had read in 
the Daily News an account of some experimental firing carried out by 
H.M.$. ' Hotspur ' against the turret of H.M.S. ‘ Glat^on.' At a 


range of 200 yds. on a perfectly calm day the ' Hotspur * fired several 
rounds at th^j ' Glatton’s ' turret and missed it.” Major Scott attri- 
buted t^s to tilt in the sights due to want of level of mounting 
(R.AJ. Proceedings ^ vol. xiii.). Tilt of sights in field guns owing to 
the sinking of one wheel had long been recognized as a source of error, 
and allowed for by a rule-of-thumb correction, depending on the fact 
that the track 01 the wheels of British field artillery gun-carriages 
is 60^, so tliat, for every inch one wheel is lower tlian the other, the 
whole system is turned through one degree— 

a s= « A X 6o~6o' or i®, as A is x inch. 

Oo 

Referring to the calculations given above, this is equivalent to 1' 
deflection for every degree of elevation, wliich amount had to be 
given towards the higher wheel. This complication is eliminated in 
Scott's sight by simply levelling the cross axis of the telescope. 
Other advantages are those common to all telescopic sights. Personal 
error is to a great extent eliminated, power of vision extended, the 
sight is self-contained, there is no fore-sight, a fine pointer in the 
tclcsco|)C being aligned on the target. It can be equally well used 
for direct or indirect, forward or back laying. A micrometer drum 
reads to 2', wWle the vernier reads to single minutes so that very 
fine adjustments can be made. 

Disadvantages of earlier patterns were, the telescope was inverting, 
the drum was not graduated in yards, and drift not allowed for. 
These defects were all overcome in later patterns and an scatv 
important addition made, viz. means of measuring the * 

angle of sight. In speaking of quadrant elevation a brief * ' 
reference was made to the necessity for making an allowance for 
difference of level of gun and target. Figs. 10 to 1 3 explain this more 
fully, and show that for indirect laying the angle of sight must be 
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Figs. 10, 11, 12, 13. 

added to the angle of elevation if the target is above the gun. and 
subtracted if vice versa. In Scott's sight, mark iv,, there is a longi- 
tudinal level pivoted at one end and provided with a degree scale up 
to 4® ; the level is moved by a spindle and micrometer screw reading 
to 2'. If now the telescope bo directed on the target and this levd 
be brought to tlie centre of its run, the angle of sight can be read — 
if afterwards any range ordered is put on the sight and the gun 
truly layed, this bubble will be found in the centre of its run — so 
that if thereafter tlie target becomes ob.scurcd the gun can be relayed 
by elevating till the bubble is in the centre of its run, or at a com- 
pletely concealed target the angle of sight can, if the range and 
difference of level are known or can be measured from somewhere 
near the gun, be put on by means ijlthe micrometer screw, and the 
gun subsequently layed by putting Ihe range in yards or degrees on 
the sight drum and elevating or depressing till the bubble is central. 
The disadvantages that still remain are that the sight has to be re- 
moved every time the gun is fired, and the amount of deflection is 
limited and has to be put on the reverse way to that on a tangent 
scale. Scott's sight, though no longer used with quick-firing guns^ 
is the precursor of all modem sights. 
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The introduction of ^nxiionless guns recoiling axially through 
a fixed cradle enabled sights to be attached to the non-recoil parts 
Modera mounting, so that the necessity of removing a 

Q delicate telescopic sight every round disappeared, and 

•Mts telescope sights on the rocking-bar principle (see below) 
were introduced for 47Mn. Q.F. guns on field mountings; 
these sights admit of continuous laying, i,e, the eye need not 
be removed when the gun is fired. The increased importance of 
concealment for one's own guns and the certainty of being called 
upon to engage concealed targets, brought indirect laying into great 
prominence (see also Artillery), 'riiis form of laying is of two 
kinds : (i) that in which the gun can be layed for direction over the 
sight on the target itself, or on some aiming point close by, but from 
Indirect ^^distinctness or other causes quadrant elevation is pre- 
Idylnjr, f«rred ; and (2) that used when the target is completely 
hidden and an artificial line of fire laid out and the guns 
layed for dirextion on pointers, or the line transferred to a distant 
aiming point. The old method of giving quadnint elevation by 
clinometer was obviously too slow. Scott's sight (sec above) was 
the first attempt to obtain indirect laying for elevation by means 
of the sight itself, and in that sight the angle of sight was taken into 
account : in modern guns this is eflected by what is technically 
called the " independent line of sight " (sec Ordnance : Field 
Equipments), It is obtained by different means in different countries, 
but the principle is the .same. There must be two sets of elevating 
gears, one which brings the axis of the gun and the sights together 
on to the target, thus finding the angle of sight and also pointing 
the axis of the gun at the target, and a second by which, independent 
of the sight which remain.s fixed, the elevation flue to the range can 
be given to the gun and read by means of a pointer and dial marked 
in yards for range. This latter is shown in the Krupp ei,uipment 
(Plate, fig. 14), in whicii the sight is attached to the cradle, but 
does not move with it. I'lic hand-wheel that screws the gun and 
cradle down at the samt^ time screws the sight up, and vice versa. 
When the target is completely concealed it is necessary to lay the 
gun on an aiming point more or less out of the line of fire, or to lay 
on a " director with a large amount of deflection, and to align 
aiming j^osls with the .sights at zero to givt^ the direction of the 
target, and afterwards perhaps to transfer the? line of sight to some 
other distant object, all of which require a far greater scone of 
deflectiott than is afforded by the deflection leaf. In the South 
African war improvised detachable rleflection scales of wood or iron 
placed over the fore-sight, called gun arcs, were used, but this device 
was clumsy, inaccurate and insufficient, as it only gave about 30* 
right or left deflection, and only a sight that admitted of all-round 
laying could really satisfy the requirements. “ The gonionietric 
sight in its .simplest form i.s a circular graduated base plate on which 
a short telescope or sighted ruler i.s pivoted. Besides the main 
graduations there is usually a separate deflection scale" (Bethel!) . 
In this form, whicii is found in British field artillery, the goniomctric 
or dial sight is used for picking up the line of Arc. In the pillar sight 
used in the French 80- and 90-mm. Q.F. guns it is used for laying for 
direction. 

Tlic collimateur^ or sight proper, has a lateral movement of 9®, 
and is actuated by the drum on the right turned by the mill- 
headed .screw. The drum is divided into 100 graduations, each 
ecjual to 5*4'. 'J'he gonio plate below is divided into 4 quadrants, 
and each quadrant into 10 spaces of 9° each 
numbered in hundreds from o to 900. The 
stemis turned by pressing down on the mill- 
headed screw. The collimateur which is used 
in many sights is a rectangular box closed 
at one end by a darkened glass with a 
bright cross. Its use is graphically described 
in a French text-book thus : “ rhe layer, 
keeping his eye about a foot from the 
collimateur and working the elevating wheel, 
makes the horizontal line dance about the 
landscape until it dances on to the target ; 
then working the traversing gear he does 
the same with the vertical line ; then 
bringing his eye close, he brings the inter- 
section on to the target." In the Krupp arc 
sight (see Plate, fig. 14), the goniomctric 
sight is placed on the top of the arc. In 
tlic French field Q.F. artillery the inter- 
mediate carriage (see description and dia- 
gram in article Ordnance ; Field Equipments) carries the sight. 

Fig. 15 shows the reciprocating sight for the 2*5-iu. gun. The 
sight drops through a socket in a pivoted bracket which is provided 
with a level and a clamp ; the level is fixed at the correct 
wJif (21s especially liable to be 

steep hillsides) is tilted away from the angle 
Bigttta. ^ restored by moving the bracket till the bubble 

of the spirit-level is central, and then clamping it. 

With howitzers indirect laying is the rule, elevation being usually 
given by clinometer, direction by laying on banderols marking out 
She line of fire; then, when the direction hac been established, 
an auxiliary mark, usually in rear, is selected and the line transferred 
to it. At night this mark is replaced by a lamp installed in rear 
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and in lino with the sights. The normal method of laying these is 
from the fore-sight over the tangent sight to a point in rear. 
Special sights were designed for this purpose by Colonel 
Sir E. H. French, called cross-bar sights, and were in the 
year 1908 still in use with British 0-in. B.L. howitzers. 

The principle of those sights (see fig. i6) is that the Wnw. 
tangent sight has a steel horizontal bar which can slide through the 
head of the tangent scale for deflection, and is graduated for 3® Ic/t 
and I® right deflection. One end of the bar is slotted to take the 
sliding leaf ; this end of tho bar is graduated from o® to 6®, and in 
conjunction with the fore-sight affords a lateral scope of 6® on cither 
side of the normal for picking up an auxiliary mark. The fore- 



sight hawS a fixed horizontal bar slotted and graduated similarly to 
the slotted portion of the tangent sight. Tho leaves are reversible, 
and provided with a notch at one end and a point at the other, so 
that they can be used for either forward or reverse laying. The 
leaf of the fore-sight has a pinhole, and that of the tangent sight 
cross-wires for fine reverse laying. Fore-sights arc made right and 
left ; tangent sights are interchangeable, the graduations are cut 
on the horizontal edges above and below, so that the sight can be 
changed from right to left or vice versa by removing and reversing 
the bar. Howitzer sights are vertical and do not allow for drift ; 
they arc graduated in degrees only. Goniometric sights have 
recently been introduced into British siege artillery. The pattern 
is that of a true sight, that is to say, the base plate is capable ol 
movement alx)ut two axes, one parallel to and the other at right 
angles to the axis of the gun, and has cross spirit-levels and a graduated 
elevating drum and independent deflection scale, so that compensa- 
tion for level of whetd.s can be given and quadrant elevation. 

In smooth-bore days the term mortar meant a piece of ordnance 
of a peculiar shape resting on a bed at a fixed angle of quadrant 
elevation of 45®. It was ranged by varying the charge, 
and layed for line by means of a line and plumb bob 
aligned on a picket The terra mortar, though not used ®®"*'** 
in the British service, is still retained elsewhere to signify very short, 
large-calibre howitzers, mounted on a bed with a minimum angle of 
elevation of 45", which with the full charge would give the maximum 
range. Range is reduced by increasing the angle of elevation (by 
clinoinetci) or by using reduced charges. In the 9'45-m. Skoda 
howitzer, which is really a mortar as defined above, direction is 
given by means of a pointer on the mounting and a graduated 
arc on the bed. For a description of Goerz panoramic, “ ghost " 
and other forms of sights, sec Colonel H. A. Bcthell, Modern 
Guns and Gunnery (Woolwich, 1907), and for sights used in the 
United States, Colonel O. M. Lissak, Ordnance and Gunnery (New 
York and London, 1907). 


Sights lor Coast Delenca Artillery (Fixed Armaments), 

In coast defence artillery, owing to the fact that the guns arc on 
fixed mountings at a constant height (except for ri.se and fall of 
tide) above the horizontal plane on which their 
targets move, and that consequently the angle 
of sight and quadrant elevation for every range 
can be calculated, developments in sights, in a 
measure, gave v/ay to improved means of giving 
quadrant elevation. Mitior improvements in 
tangent sights certainly were made, notably an 
automatic chimp, but quadrant elevation was 
mainly u.sed, and in the ca.se of gun.s equipped 
with position -finders (see Ranoe- finder) the 
guns could be layed for direction by meaiis of 
a graduated arc on the emplacement and a 
pointer on the mounting. A straight-edge or 
vertical blade (see fig, 1 7) was placed above the 
leaf of the tangent sight, and m some cases on 
the fore-sight as well, to facilitate laying for 
line* This enabled the gun to be layed from 
.some little distance beliind, so that the layer 
could be clear of recoil, and continuous laying wiis thus pos- 
sible. The arrangements for giving quadrant elevation con- 
sisted of an arc, called index plate (see fig. 18), on the gun, 
graduated in de^ees read by a "reader "on the carriage. A 
yard scale of varnished paper, made out locally for quadrant eleva- 
tion with regard to height of site, was usually pasted over tliis. A 
correction for level of tide was in many cases necessary, and was 
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enttrred in a table or mounted on a drum which gave several correc- 
tions thr.t had to be applied to the range lor various causes. One 
great drawback to this system was that elevation was given with 
refer^mce to the plane of the racers upon which the mounting movc*d> 
and iis tliis was not always truly horizontal grave enors were intro- 
duced. To overcome this Colonel H. S. WaLkin, C.B,* introduced a 
hydroclinomcter lixed on the trunnion. It was provided with a yard 

scale calculated witJx reierenco to height 
of site, and elevation was read by the 
intersection of the etlge ul tire liquid 
with the graduation for the particular 
range. Special sights were introduced 
to overcome the diiiiculti(‘S of dis* 
appeari!ig guns, largo guns firing 
through small j)orts, tS:c. Such were 
the Moncrieft rcfltjcling sights, and tlie 

Flo. j8 Sketch of Index " sights " for tJuj lo-in. gun in 

I’late and Itcader. vvliich thf rear siglvt, cquiii}»ed with a 
mirror, was placed on the chase, itnd the 
fore-sight on the muzzle, &c. In the early days of B.L. guns very 
little change was made in tiro pattern of sights. Shield sights were in- 
troduced for disappearing mountings to admit of continuous laying 
for line, and u disk engraved for yartls of range duly correctcxl for 
Jieight, and called an *' elevation indicator,” replaced the index plate 
and reader. As in mobile artillery, the introduction of trunnionless 
guns brought about a revolution in laying and sights. Smokeless 
]>owder also made rapid firing a ix)ssibility and a necessity. Con- 
tinuou.s laying and tclescoiiic sights became possible. The leduction of 
friction by improved mechanical arrangements, and the introduction 
of electric firing, enabled the layer not oiily to train and elevate the 
gun liimself, but alsi? to fire it the moment it was truly ” on ” tlie 
target. The rocking-bar sight, which had been for some time in use 
in tiie navy, was introduced. In Ihi.s sight both Jiiud and fore 
sights are fixed on a rigid bar pivot(‘d al.)out tJie centre ; tlie rear 
end is rai.sed or dejiressed by a rack worked by a hand -wheel ; ranges 
arc read from the i)eriphery of a drum ; the lore-sight and leaf of the 
hind-sight are provid<jd with small electric glow lamps lor night 
firing. In addition to these open sights the bar al. o carries a 
.sighting telescope. The advantages comp.u:cd with a taiigent sight 
are tliat only lialf the movement is required to raise the 
jp ^ sight for any particular range ; the i*anges on the drum 
® easier to read, and if necessary can be set by anotht^r 
*** • • man, so that tlie layer need not take his eye from the 

telescope. The pattern of telescope used in coast defence is that 
designed by Dr Common. It is an erecting telescope with a field of 
view of lo® and a magnification of 3 diameters, and admits plcjnty 
of light. The diamond -sliaped pointer is always in locus ; focusing 
for individual eyesight is effected by tundng the eye-piece, which 
is iurnished with a scale for readjustment. A higuer power glass 
has since been introduce<l for long ranges. 

The improvements in gun mountings mentioned above led the 
way to the introduction of tha automatic sight. The principle of 
A hilled sight and range-finder had long been known, 

and was embodied in tlie so-called “ Italian ” sight, but, 
on account of tlie slow rate of fire imjiosed by black 
powder, the rapidity of laying conferred by its use was of no great 
advantage, and it was unsuited to the imiierfecl mechanical arrangc- 
ments of the gun mountings of the time. When cordite replaced 
black powder, and the gun sights and all in front of the gun were 
no longer obscured by banging clouds of smoke, it became a de- 
sideratum, and, as the automatic sight, it was reintroduced by Sir 
(j. S. Clarke, wlien he, as superiiiten<lent of the Koyal Carriage 
Factory, had brought gun mountings to such a pitch of perfection 
that it could l>e usefully employed. 

An automatic sight is a sight connected in such a manner with the 
elevating gear ol the gun, that when the sight is directed on the 

water-line of a target at 
any range the gun will 
have the proper quadrant 
elevation for tluit range. 
Colonel H. S. Watkin, 
C.B., describes tht* theory 
of the siglit thu.s (Pro^ 
- ceciffwg.v iif./i.i. i8s)8). 

Conditions. — 'ilie gun 
1*10. iQ.-^Theory of the Automatic Sight, must be at a certain 

known height above 
sea-lcvel — the greater tjic height the greater the accuracy. The 
racer iiallimust in; level. Let P'B (fig. 19) represent a gun at height 
BD above watcr-kivel DC, elevated to such an angle that a shot 
would strike the w'ater at C. Draw EB i)araUel to DC. It is clear 
that under these conditirms, if a tangent sight AF be raised to a 
height F rei^reseiitijig the elevation due to the range BC, the objec:t C 
will be on the line of sight. Then ABF = angle of cievation ; EFB 
=c quadrant angle ; BCD =: angle of sight ; EBF = ABF - ABE ; and 
since ABE BCD, it also equals ABF - BCD. BCD can always be cal- 
culated from the formula, angle of sight in minutes = ~ i 

li (in yards) 

(^ = height of gun above sea-level; Rs= range). An automatic 
sight based on the Italian sight was tried in 1878-1870. In this 




(see fig. 2o) a rack 1, fixed to the carriage, caused a pinion H on tl 
gun to revolve. Fixed to the jiinion were three cams, for lug] 
low and mean tides. The tangent scale moved freely in a sock< 
iixed to the gun ; its lower end rested on one of the cams, cut to 
(xirrcct cui’vc. It followed 
that when tlie gun was ele- 
vated or depressed, the rack 
caused the pinion to re volve, 
and the sight was thus raised 
cjr lowered to tlie pniper 
Jieight to fulfil thecoudition.s 
given above ; but, as Colonel 
Watkin said, owing to want 
of level of jilatform and 
other causes it was not 
satisfactory. 

With the introduction of 
quick-firing guns it was felt 
that the layer should have 
the ssiine control over his 
gun as a marksman had over 
liis rifle, ajid this would be 
afforded by a satisfactory A'. .4. Jn.uiiute. 

automatic siglit. The prin- 20. — Italian ” Sight, 

ciplc of the modern automatic sight is made clear in figs. 21 an 
22, which show a combined rocking-bar and automatic sight. 

'J'hc rocking-bar consists of a carrier a fixed to the cradle, a rocking 
liar d pivoted to the carrier at a sight bar / carrying the sights an 
riighting telescope. The rocking-bar is moved by a rock g into whic 
a pillion on a cross-spindle / gears ; tJie cross-spindle i.s moved b 
means of a worm-wheel into which a worm on the longitudins 
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spindle of the hand-wheel gears ; one end of the cross-spindle move 
tlic range drum The worm and hand-wheel arc thrown inb 
and out of gear by means of tnc clutch /. When the hand-whee 
i.s thrown out of gear tlie sight-s can only be moved by means of th‘ 
(devating gear of the gun. Tlie line of sight and the elevation of th 
gun henceforth are inseimrablc. The automatic sight consists o 
a bent Ictver roller cam w, also .secured by the bolt e to the carrier 
the lower esnd of the lever carries the 
cam roller w, which is constrained to 
move in the cam p by means of the 
spring ill the spring- box g ; the roar 
end of the horizon tal arm of the lever 
is fonned into jaws v ; the same action 
of the clutch t which releases the worm 
and iiaiid-whecl forces a catch on a 
vertical stem w into the jaws of the 
lever, and fixes tiie roclung and sight 
Ixirs rigidly to it. The movement of 
the sights can now only be effected by 
means of tlie elevating gear of the. 
gun, acting by means of the move- 
ment of the vertical arm of the bent 
lever, and its movement is constrained 
to follow the I'Am, which i.s cut in such 
a way that for any given elevation of 
the gim the sight bar is depressed to 
the angle of sight for the range corre- I’roin W ar Office Handbootl^\ 
spending to the elevation ; is a Fig. 22. 

lever for making allowance for state 

of tide, and c* is the scale on which the rise and fall in feet abov< 
and below mean sea-level are marked. In later patterns, thi 
sight is automatic pure and simple, the lever is rigidly attached tc 
the rocking-bar, and the range scale and gear for raismg the sighb 
disoensed with, much as shown in ficr. 9. a. In thn n- 
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gun there is a rocking-bar sight on one side and an automatic sight 
on the other. The automatic sigiit has, however, distinct limitations ; 
it depends for its accuracy on height oi site, and at long ranges 

even from a high site 
it cannot compare for 
accuracy with indepen- 
dent range -finding and 
careful laying or accur- 
ately applied quadrant 
elevation ; it is also use- 
less when the water Unc 
of the target in obscured, 
as may often be the cast' 
from tlie splashes caused 
by bursting shell. Im- 
proved communications 
between range - finder 
and gun, range and 
training dials placed on 
the mountings where 
they can be read by the layers, and more accurate elevation indicators 
have made laying by quadrant elevation, and in cerlain cases giving 
direction by means of graduated arc and pointer, hotli accurate and 
rapid, so that once more this system of laying is coming into favour 
for long ranges. 

Naval Sights* 

In the navy the conditions of an unstable platform rendtrred 
quadrant elevation of little use, and necessitated a special pattern of 
tangent sight to facilitate firing the moment the roll of tlic ship 
brought the sights on the tiirget. A diagram of the Foote-Arbuthnot, 
or H, or naval tangent sight, is given below (fig. 24). 

The fore-sight was a small globe, and in the original patterns 
this was placed on a movable leaf on which defiection for speed of 
one's own ship was given, while deflection for .speed of enemy’s 
ship and wincf were given on the tangent sight. The yard scales 
were 011 detachable strips, so that fresh strips 
.a sight could be inserted for variations in velocity. In 

subsequent patterns all the deflection was given 
on tlie tangent sight, which was provided with 
two scales, the upper one graduated in knots 
for sj)eed of ship, and the lower one in degrees. 
Night sights were introduced by Ciiptivin 
McEvoy in i884. They consist of an electric 
battery cable and lamp-holders and small glow 
lamps : that for tlie liincl-sight is coloured. 

Turret Sights*’^\n turrets or barbettes two 
sets of sights arc provided, one for each gun. 
They arc geared so as to work simultaneously and 
alike. Toothed gearing connected with the gun 
mountings actuates a rack attached to the 
standards carrying the siglxts, so that any move- 
ment of the gun mounting is communicated to 
the sights. The sights themselves fit into 
sockets cut at the proper angle for drift, and 
are raised in their sockets the requisite amount 
for the range by means of a small hand-wheel ; 
they are thus non-recoiling sights. The layer 
has under liis control the liand-wheel for setting 
the range on the sights, another hand-wheel for 
elevating tlie gun and the sights on to tlic 
target, and a th&d for traversing the turret. 

The introduction of trunnionless guns was 
followed by that of rocking-bar sights (described 
above). Sighting telescopes were also inlro- 
FiG. 24. duced. In the navy one of the first essentials 

is rapidity of fire ; to attain this the duties of 
la3^ng are subdivided ; one man la5dng for elevation, elevating and 
firing, a second laying for line and traversing, and a third putting 
on the elevation ordered or communicated by electric dial. To 
ensure the sights on each side reading together they are connected 
by rods. To facilitate the .setting of the range the ranges arc shown 
on a dial which can bo read from the side of the mounting, from 
where also the sight can be set. (R. M. B. F. K.) 

Military Rifle Sights* 

With smooth-bore arms of short range, the soldier needed little 
more, in the way of sights, than the rough equivalent of the dis- 
part of cannon, viz. patches at the breech and muzzle with notch 
and blade (fig. 25). But some form of sight was almost invariably 
employed with rifled flrearms, even of early date, and when about 
1780-1800 the rifle came into use as a military weapon, sights were 
introduced with it. The sights of the Baker, Brunswick, and other 
rifles did not differ in principle from the now common form of 
elevating back-sight (fig. 29), that is, the elevation was given on an 
upright adjustable back sight. But this refinement was long looked 
upon as a mere fad, both by the soldiers who used the smooth-bore 
(or converted rifle) musket, and by experienced short-range snap- 
shooters. In this connexion Major-General John Gibbon, U.S.A., 
records that in the American Civil War hunters and others who 
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served in tlie western regiments habitually knocked oil the back- 
sights of tlie rifles that were issued to them, preferring to do without 
them. But, as rifles improved and came mto general use for all 
troops, sights became indispensable, and to-day as much caic is 



taken over tlic sighting as over the " proof " of a military rifle. The 
modern rifle has invariably a liack-sigUt and a fore-.sight. 'I'lic 
latter is, as a general rule, fixed and unalterable, its size, position 
on the barrel, (S:c., being practically ascertained, as accurately as 
possible, for the lowest eh'vation on the back-sight. Some fore- 
sights have, however, a lateral motion giving witliin narrow limits the 
deflection found to be necessary for the variation of each rifle from 
the average. The shape of the part seen through the notch or 



aperture of the back-sight in aiming varies a good deal. Two of 
the commonest forms are shown in fig. 26, called the ” barleycorn," 
and 27, called the " bead." U'he fore-sight of the Krag- J orgonsen 
rifle, u.sed in the Unitetl States army until iyo6, con.sisted of a blade 
with parallel sides. The shajie of the part seen when aiming indicates 
whether the proper amount of the lore-sight is taken up into the 
line of vision from the back-sight to the target. A " full " sight is 
shown in fig. 8 above. The position of the fore-sight at or near 



the end of the barrel renders it peculiarly liable to injury, and in 
some rifles therefore it is provided with guards or ears ; these, 
however, have the disadvantage that more or less of Umj light that 
would otherwise light up the sight is intercepted by the guards. 
The fore-sight of the British service " short ” Lee-Enfield (1003) 
has guards and also a lateral adjustment of the barleycorn. Back- 
sights are of many different patterns, almost any two being 
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unlike. Examples taken, except fig. 28, by permission from the 
Text Book of Small Arms (igog), are given in fig. 28 (German Mauser 
pattern), fig. 29 ('* long hand-loader Lee-Enfield), fig. 30 {** short ” 
Lee-Enfield), fig. 31 (Dutch service rifle), and fig. 32 (Russian 
" three-line '* rifle). Fine lateral adjustments are jjrovided on the 
“ short Lee-Enfield, and on many other military sights of modern 
date. Sec for further details Rifle. 

Authoritiks Consultep. — O wen, Modern Artillery ; Lloyd and 
Hadcock, Artillery, its Progress and Present Position^ lissak, 
Ordnance and Gunnery ; Colonel H. A. Bethell, Modem Guns and 
Gunnery ; Proceedings and Occasional Papers, R.A. Institute, and 
War Office publication.s, 

SIGIRI, the Lion’.s Rock, the ruin of a remarkable stronghold 
7® 59' N., and 8i® E., 14 m. N.E. of Dambulla, and about 17 m. 
nearly due W. of Pulasti-pura, the now ruined ancient capital 
of C'eylon. There a solitary pillar of granite rock rises to a great 
height out of the plain, and the top actually overhangvS the sides. 
On the summit of this pencil of rock there are five or six acres of 
ground ; and on them, in a.d. 477, Kasyapa the Parricide built 
his palace, and thought to find an inaccessible refuge from his 
enemies. His father Dhatu Sena, a country priest, had, after 
many years of foreign oppression, roused his countrymen, in 459, 
to rebellion, led them to victory, driven out the Tamil oppressors, 
and entered on his reign as a national hero. He was as successful 
in the arts of peace as he had been in those of war ; and carried 
to completion, among other good works, an ambitious irrigation 
scheme — ^probably the greatest feat of engineering that had then 
been accomplished anywhere in the world. This was the cele- 
brated Kala Wewa, or Black Reservoir, more than 50 m. in 
circumference, which gave wealth to the whole countiy for two 
days' journey north of the capital, Anurfidha-pura, and provided 
that city also with a constant supply of water. Popular with 
the people, the king could not control his*own family ; and as the 
outcome of«a palace intrigue in 477 his son Kasyapa had declared 
himself king, and taken his father prisoner. Tlireatened with 
death on his refusing to say where his treasure lay hid, the old 
king told them to tidee him to the tank. They took him there, 
and while bathing in the water he let some of it drop through his 
fingers, and said, This is my treasure ; this, and the love of my 
people." Then Kasyapa had his father built up alive into a wall. 
Meanwhile Kasyapa's brother had escaped to India and was 
plotting a counter revolution. It was then that the parricide 
prepared his defence. He utilized his father’s engineers in the 
construction of a path or gallery winding up round the Sigiri 
rock. Most of it was made, by bursting the rock by means of 
wooden wedges, through the sohd granite, and its outside parapet 
was supported by walls of brick resting on ledges far below. 
It is a marvellous piece of work. Abandoned since 495— for 
Kasyapa was eventually slain during a battle fought in the plain 
beneath — it ha.s, on the whole, well withstood the fur)'' of tropical 
storms, and is now used again to gain access to the top. When 
rediscovered by Major Forbes in 1835 the portions of the gallery 
where it had been exposed for so many centuries to the south-west 
monsoon, had been carried away. These gaps have lately been 
repaired, or made passable with the help of iron stanchions ; 
the remains of the buildings at the top and at the foot of the 
mountain have been excavated ; and the entrance to the gallery, 
between the outstretched paws of a gigantic lion, has been laid 
bare. The fresco paintings in the galleries are perhaps the most 
interesting of the extant remains. They are older than any 
others found in India, and have been carefully copied, and, as 
far as possible, preserved. 

See Major Forbes, Eleven Years in Ceylon (London, 1841) ; 
H. C. P. Bell, Archaeological Reports (Colombo, 1892-1906) ; Rhys 
Davids, Sigiri, the Lion Rock," in Journal of the Royal Asiatic 
Society (1875), pp. i9i»22o; H. W. Lave, Ruined Cities of Ceylon 
(London, 1906). (!'. W. R. D.) 

SIGISMUND (1368-1437), Roman emperor and king of Hungary 
and Bohemia, wm a son of the emperor Qiarles IV. and Elizabeth, 
daughter of Bogislaus V., duke of Pomerania. He was bom on 
the 15th of Februaiy 1368, and in 1374 was betrothed to Maria, 
the eldest daughter of Louis the Great, king of Poland and 
Hungary. Having become margrave of Brandenburg on his 
father’s death in 2378, he was educated at the Hungarian court 


from his eleventh to his sixteenth year, becoming thoroughly 
magyarized and entirely devoted to his adopted country. His 
wife Maria, to whom he was married in 1385, was captured 
by the rebellious Horvathys in the following year, and only 
rescued by her young husband with the aid of the Venetians in 
June 1387. Sigismund had been crowned king of Hungary on 
the 31st of March 1387, and having raised money by pledging 
Brandenburg to his cousin Jobst, margi’ave of Moravia, he was 
engaged for the next nine years in a ceaseless struggle for the 
possession of this unstable throne. The bulk of the nation 
headed by the great Garay family was witJi him ,* but in the 
southern provinces between the Save and the Drave, the 
Horvathys with the support of the Bosnian king Tvrtko, pro- 
claimed as their king Ladislaus, king of Naples, son of the 
murdered Hungarian king, Charles 11. (see HuNGATiY).! Not 
until 139s did the valiant Miklos Garay succeed in sup- 
pressing them. In 1396 Sigismund led the combined armies of 
Christendom against the Turks, who had taken advantage of the 
temporary helplessness of Hungary to extend their dominion to 
the banks of the Danube. This crusade, preached by Pope 
Boniface IX., was very popular in Hungary. The nobles flocked 
in thousands to the royal standard, and were reinforced by 
volunteers from nearly every part of Europe, the most important 
contingent being that of the French led by John, duke of Nevers, 
son of Philip II., duke of Burgundy, It was with a host of about 

90.000 men and a flotilla of 70 galleys that Sigismund set out. 
After capturing Widdin, he sat down before the fortress of Nico- 
polis, to retain which Sultan Bajazid raised the siege of Con- 
stantinople and at the head of 140,000 men completely overthrew 
the Christian forces in a battle fought between the 25 th and 28th 
of September 1396. Deprived of his authority in Hungary, 
Sigismund then turned his attention to securing the succession 
in Germany and Bohemia, and was recognized by his childless 
step-brother Wenceslaus as vicar-general of the whole empire. 
He remained, however, powerless when in 1400 Wenceslaus was 
deposed and Rupert III., elector palatine of the Rhine, was 
elected German king in his stead. During these years he was 
also involved in domestic diflicultics out of which sprang a second 
war with Ladislaus of Naples ; and on his return to Hungary 
in 1401 he was once imprisoned and twice deposed. This struggle 
in its turn led to a war with Venice, as ladislaus before departing 
to.his own land had sold the Dalmatian cities to the Venetians for 

100.000 ducats. In 1402 Sigismund assisted a rising against 
Wenceslaus, during the course of which the German and Bohemian 
king was made a prisoner, and Sigismund ruled Bohemia for 
nineteen months. In 1410 the German king Rupert died, when 
Sigismund, ignoring his step-brother’s title, was chosen German 
king, or king of the Romans, first by three of the electors on the 
20th of September 1410, and again after the death of his rival, 
Jobst of Moravia, on the 21st of July 1411 ; but his coronation 
was deferred until the 8th of November 1414, when it took 
place at Aix-la-Chapelle. 

During a visit to Italy the king had taken advantage of the 
difficulties of Pope John XXII I. to obtain a promise that a council 
should be called to Constance in 1414. He took a leading part 
in the deliberations of this assembly, and during the .sittings 
made a journey into France, England and Burgundy in a ^'aln 
attempt to secure the abdication of the three rival popes (see 
Constance, Council of). I'he complicity of Sigismund in 
the death of John Huss is a matter of controversy. He had 
granted him a safe-conduct and protested against his imprison- 
ment ; and it was during his absence that the reformer was 
burned. An alliance with England against France, and an 
attempt to secure peace in Germany by a league of the towns, 
which failed owing to the hostility of the princes, were the main 
secular proceedings of these years. In 1419 the death of Wcnces- 
laus left Sigismund titular king of Bohemia, but he had wait 
for seventeen years before the Czechs would acknowledge him. 
But although the two dignities of king of the Romans and king 
of Bohemia added considerably to his importance, and indeed 
made him the nominal head of Christendom, they conferred no 
increase of power and financially embarrassed him. It was only 
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as king of Hungary that he had succeeded in establishing his 
authority and in doing anything for the order and good govern- 
ment of the l^d. Entrusting the government of Bohemia to 
Sophia, the widow of Wenceslaus, he hastened into Hungary ; 
but the Bohemians, who distrusted him as the betrayer of Huss, 
were soon in arms ; and tlie flame was fanned when Sigismund 
declared his intention of prosecuting the war against heretics 
who were also communists. Threecampaignsagainst the Hussites 
ended in disaster ; the Turks were again attacking Hungary ; 
and the king, unable to obtain support from the German princes, 
was powerless in Bohemia. His attempts at the diet of Nurem- 
berg in 1422 to raise a mercenary army were foiled by the re- 
sistance of the towns ; and in 1424 the electors, among whom 
was Sigismund’s former ally, Frederick I. of Hohenzollem, 
margrave of Brandenburg, sought to strengthen their own 
authority at the expense of the king. Although the scheme failed, 
the danger to ( lermany from the Hussites led to fresh proposals, 
the result of which was that Sigismund was virtually deprived 
of the leadership of the war and the headship of Germany. In 
1431 he went to Milan where on the 25th of November he re- 
ceived the Lombard crown ; after which he remained for some 
time at Siena, negotiating for his coronation as emperor and for 
the recognition of the Council of Basel by Pope Eugenius IV. 
He was crowned emperor at Rome on the 31st of May 1433, and 
after obtaining his demands from the pope returned to Bohemia, 
where he was recognized as king in 1436, though his power was 
little more than nominal. On the 9th of December 1437 be died 
at Znaim, and was buried at Grosswardein. By his second wife, 
Barbara of Cilli, he left an only daughter, Elizabeth, who was 
married to Albert V., duke of Austria, afterwards the German 
king Albert II., whom he named as his successor. As he left no 
sons the house of I.uxemburg became extinct on his death. 

Sigismund was brave and handsome, courtly in his bearing, 
eloquent in his speech, but licentious in his manners. He was 
an accomplished knight and is said to have known seven 
languages. He was also one of the most far-seeing statesmen 
of his day, and steadily endeavoured to bring about the ex- 
pulsion of the Turks from Europe by uniting Christendom 
against them. As king of Hungary he approved himself a born 
political reformer, and the military measures which he adopted 
111 that country enabled the kingdom to hold its own against 
the Turks for nearly a hundred years. His sense of justice and 
honour was slight ; but as regards the death of Hu,ss he had to 
choose between condoning the act and allowing the council to 
break up without result. He cannot be entirely blamed for the 
misfortunes of Germany during his reign, for he showed a willing- 
ness to attempt reform ; but he was easily discouraged, and 
was hampered on all sides by poverty, which often compelled him 
to resort to the meanest expedients for raising money. 

Bibuographv.— The more important works to be consulted are 
Repertorium Germanicum ; Regesten aus den pdpstlichm Archiven itur 
GeschichU des deuischen Raichs im XI K. und ay* Jahfhundsrt (BerUu, 
1897) \ Windecke, Denkwurdigkeitm xur Geschichie des Zeitediers 
Kaisers Sifpnmd (Berlin, 18^), and Das Leben Konigs Siegmund 
(Berlin, x 856 ) ; J. Aschb^h, GeschichU Kaiser Sigmunds (Hamburg, 
1838-1845) ; W. Berber, Johannes Hus und Kdnig Sigmund (Augs- 
burg, 1871); G. Schdnherr. The Inheritors of the House of Anjou 
(BudaFpe$&, 1895); and J. Aesddy, History of the Hungarian Realm, 
vol. i, (Buda-Pesm, 1903). Of tlic German books Aschbach is 
the fullest, and Windecke the most critical. Schdnherr is the 
best Hungarian authority. Acs^dy is too indulgent to the vices of 
Sigismund. See also A. Main, The Emperor Sigismund (1903). 

SppSMUND L (1467-1548), king of Poland, the fifth son of 
Casimir IV. and Elizabeth of Austria, was elected grand-duke 
of Lithuania on the 21st of October 1505 and king of Poland on 
the 8th of January 1506. Sigismund was the only one of the six 
sons of Casimir ly. gifted with extraordinary ability. He had 
served his apprenticeship in the art of government first as prince 
of Glogau and subsequently as governor of Silesia and margrave 
of Lusada under his elder brodier Wladislaus of Bohemia and 
Hungaiy. Silesia, already more than half Germanized, had for 
generations been the battle-ground between the ‘Luxemburgers 
and the Pia.«!ts, and was split up into innumerable principalities 
which warred incessantly upon their neighbours and each other. 


Into the midst of this region of banditti Sigismund came as a sort 
of grand justiciar, a sworn enemy of every sort of disorder. His 
little principality of Glogau soon became famous as a model state, 
and as governor of Silesia he suppressed the robber knights with 
an iron hand, protected the law-abiding classes, and revived 
commerce. In Poland also his thrift and businesslike qualities 
speedily remedied the abuses caused by the wastefulness of his 
predecessor Alexander. His first step was to recover control of 
the mint, and place it in the hands of capable middle-class 
merchants and bankers, like Caspar Beer, Jan Thurzo, Jan 
Boner, the Betmans, exiles for conscience* sake from Alsace, 
who had sought refuge in Poland under Casimir IV., Justus 
Decyusz, subsequently the king’s secretary and historian, and 
their fellows, all practical economists of high integrity who 
reformed the currency and opened out new ways for trade and 
commerce. I’he reorganization of the mint alone increased the 
royal revenue by 210,000 gulden a year and enabled Sigismund to 
pay the expen.ses of his earlier wars. In foreign affairs Sigismund 
was largely guided by the Laskis (Adam, Jan and Hieronymus), 
Jan Tarnowski and others, menst of whom he selected himself. 
In his marriages also he was influenced by political considerations, 
though to both his con.sorts he was an affectionate husband. 
His first wife, whom the diet, anxious for the perpetuation of the 
dynasty, compelled him, already in his forty-fourth year (Feb. 
1512), to marry, was Barbara Zapolya, whose family as repre- 
sented first by her father Stephen and subsequently by her 
brother John, dominated Hungarian politics in the last quarter 
of the 15th and the first quarter of the i6th century. Barbara 
brought him a dower of 100,000 gulden and the support of the 
Magyar magnates, but the match nearly brought about a breach 
with the emperor Maximilian, jealous already of the Jagiello in- 
fluence in Hungary. On Barbara’s death three years later without 
male offspring, Sigismund (in April 1518) gave his hand to 
Bona Sforza, a kinswoman of the emperor and granddaughter 
of the king of Aragon, who came to him with a dowry of 200,000 
ducats and the promise of an mheritance from her mother of 
half a million more which she never got. Bona’s grace and beau ly 
.speedil;^ fascinated Sigi.smund, and contemporary satirists ridi- 
culed him for playing the part of Jove to her Juno. She intro- 
duced Italian elegance and luxury into the austere court of 
Cracow and exercised no inconsiderable influence on affair.s. 
But she used her great financial and economical talents almost 
entirely for her own benefit. She enriched herself at the expense 
of the state, corrupted society, degraded the clergy, and in her 
later years was universally detested for her mischievous meddling, 
inexhaustible greed, and unnatural treatment of her children. 

The first twenty years of Sigismund ’s reign were marked by 
exceptional vigour. His principal difficulties were due to the 
aggressiveness of Muscovy and the disloyalty of Prussia. With 
tne tsars Vasily 11 1 . and Ivan IV. Sigismund was never absolutely 
at peace. 7 ’he interminable war was interrupted, indeed, by 
brief truces whenever Polish valour proved superior to Muscovite 
persistence, as for instance after tiie great victory of Orsza 
(Sept. 1514) and again in 7522 when Moscow was threatened by 
the Tatars. But the Tatars themselves were a standing menace 
to the republic. In the open field, indeed, they were generally 
defeated (e,g, at Wisniowicc in 1512 and at Kaniow in 1526), 
yet occasionally, as at Sokal when they wiped out a whole 
Polish army, they prevailed even in pitched battles. Generally, 
however, they confined themselves to raiding on a grand scale 
and, encouraged by the Porte or the Muscovite, systematically 
devastated whole provinces, penetrating even into the heart of 
Poland proper and disappearing with immense booty. It was 
this growing sense of border insecurity wliich led to the establish- 
ment of the Cossacks (see Poland : History). 

The grand-masters of the Teutonic Order, always sure of 
support in Germany, were also a constant source of annoyance. 
Their constant aim was to shake off Polish suzerainty, and m 
1520-21 their menacing attitude compelled Sigismund to take 
up arms against them. The long quarrel was finally adjusted 
in 1525 when the last grand-master, after a fruitless pilgrimage 
through Europe for support, professed Lutlieranism and as first 
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duke of Prussia did public homage to the Polish king in the 
market-plare of Cracow. The secularization of Prussia was 
opposed by the more religious of Sigismund^s counsellors, and the 
king certainly exposed himself to considerable odium in the 
(^tholic world ; but taking all the circumstances into considera- 
tion, it was ]:)crhaps the shortest way out of a situation bristling 
with difficulties. 

Personally a devout Catholic and opposed in principle to the 
spread of se(*tarianism in Poland, Sigismund was nevertheless 
too y^ise and just to permit the persecution of non-Catholics ; 
and in Lithuania, where a fanatical Catholic minority of magnates 
dominated the senate, he resolutely upheld the rights of his 
Orthodox subjects. Thus he rewarded the Orthodox upstart, 
Prince Constantine Ortrogski, for his victory at Orsza by making 
him palatine of Troki, despite determined opposition from the 
Catholics ; severely punished all disturbers of the worship of the 
Greek schismatics ; protected the Jews in the country places, 
and insisted that the municipalities of the towns should be 
composed of an equal number of Catholics and Orthodox Greeks. 
By his tact, cquity/and Christian charity, Sigismund endeared 
himself cN'cn to those who differed most from him, as witness 
the readiness of the Lithuanians to elect his infant son grand-duke 
of Lithuania in 1522, and to crown him in 1529. 

After his sixtieth year there was a visible decline in the energy 
and capacity of Sigismund. To the outward eye his gigantic 
strength and herculean build lent him the appearance of health 
and vigour, but forty years of unintermittent toil and anxiety 
liad told upon him, and during the last two-and-twenty years of 
his reign, by which time all his old self-chosen counsellors had died 
off, he apathetically resigned himself to the course of events 
without making any sustained effort to stem the rising tide of 
Protestantism and democracy. He had no sympathy with the 
new men and the new ideas, and the malcontents in Poland often 
insulted the aged king with impunity. Thus, at his last diet, 
held at Piotrkow in 1547, Lupa Podlodowski, the champion of the 
szlachUif openly threatened him with rebellion. Sigismund died 
on the jst of April 1548. By Bona he had five children—onc 
son, Sigismund Augustus, who succeeded liim, and four daughters, 
Isabella, who mairied John Zapolya, prince of Transylvania, 
Sophia, who married the duke of Brunswick, Catherine, who 
as the wife of John III. of Sweden becuime the mother of the 
Polish Vasas, and Ann, who subsequently wedded King 
Stephen Balhory. 

See August .Sokolowski, History of Poland (Pol.), vol. ii. (Vienna, 
1904) ; Zyginunt Celichowski, Materials for the history of the reign 
of Sigismund the Old (Pol.) (Posen, 1900) ; Adolf Pawinski, Tlw 
youthful years of Sigismund the Old (Pol.) (Warsaw, 1893) ; Adam 
Darow.ski, liona Sforza {1904). (K. N. B.) 

SIGISMUND II. (T520-1572), king of Poland, the only son of 
Sigi.smund L, king of Poland, whom he succeeded in 1548, and 
Bona Sforza. At the very beginning of his reign he came into 
collision with the turbulent szlachta or gentry, who had already 
begun to oust the great families from power. The ostensible 
cau.se of their animosity to the king was his second marriage, 
secretly contracted before his accession, with the beautiful 
Jathuanian Calvinist, Barbara Radziwill, daughter of the famous 
Black Radziwill. But the Austrian court and Sigismund’s own 
mother, Queen Bona, seem to have been behind the movement, 
and so \'iolent was the agitation at Sigismund’s first diet (31st of 
October 1548) that the deputies threatened to renounce their 
allegiance unless the king instantly repudiated Barbara. This 
he refused to do, and his moral courage united with no small 
political dexterity enabled him to win the day. By 1550, when 
he summoned his second diet, a reaction in his favour began, and 
the lingering petulance of the gentry was sternly rebuked by 
Kmita, the marshal of the diet, who openly accused them of 
attempting to diminish unduly the legi.slative prerogative of the 
crown. The death of Barbara, five days after her coronation 
(7th of Decembe^. 1550), undiT very distressing circumstances 
which led to anjiiprovcn suspicion that she had been poisoned 
by Queen BapfijflMmpelled Sigismund to contract a third purely 
political unM WAi,the Austrian archduchess Catherine, tlie 
sister of fiigiimulin%8t wife .Elizabeth, who had died within a 
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twelvemonth of her marriage with him, while he was still only 
crown prince. The third bride was sickly and unsympathetic, 
and from her Sigismund soon lost all hope of progeny, to his 
despair, for being the la.st male of the Jagiellos in the direct line, 
the dynasty was threatened with extinction. He sought to 
remedy the evil by liaisons with two of the most beautiful of his 
countrywomen, Barbara Gizanka and Anna Zajanezkowska, the 
diet undertaking to legitimatize and acknowledge as his successor 
any heir male who might be born to him ; but their complacency 
was in vain, for the king died childless. This matter of the king’s 
marriage was of great political importance, the Protestants and 
tlie Catholics being equally interested in the issue. Had he not 
been so good a Ctatholic Sigismund might well have imitated the 
example of Henry VIIL by pleading that his detested third wife 
was the sister of his first and consequently the union was un- 
canonical. The Polish Protestants hoped that he would take 
this course and thus bring about a breach with Rome at the very 
crisis of the confessional struggle in Poland, while the Habsburgs, 
who coveted the Polish throne, raised every obstacle to the 
childless king’s remarriage. Not till Queen Catherine’s death 
on the 28th of February 1572 were Sigismund’s hands free, but 
he followed her to the grave less than six months afterwards. 
SiglsmuntTs reign was a period of internal turmoil and external 
expansion. He saw the invasion of Poland by the Reformation, 
and the democratic upheaval which placed all political power 
in the hands of the szlachta ; he saw the collapse of the ancient 
order of the Knights of the Sword in the north (which led to the 
acquisition of Livonia by the republic) and the consolidation of 
the Turkish power in the south. Throughout this perilous 
transitional period Sigismund’s was the hand which successfully 
steered the ship of state amidst all the whirlpools that constantly 
threatened to engulf it. A far less imposing figure than his 
father, the elegant and refined Sigismund IL was nevertheless an 
even greater statesman that the stem and majestic Sigismund 1. 
Tenacity and patience, the characteristics of all the Jagiellos, 
he posscs.sed in a high degree, and he added to them a supple 
dexterity and a diplomatic fines.se which ho may have inherited 
from his Italian mother. Certainly no other Polish king so 
thoroughly understood the nature of tlie ingredients of that 
witch’s caldron, the Polish diet, as he did. Both the Austrian 
ambassadors and the pa})al legates testify to the care with 
which he controlled this nation so difficult to lead.” Every- 
thing went as he wi.shed, they said, because he seemed to know 
everything beforehand. He managed to get more money than 
his father could ever get, and at one of his diets won the hearts of 
the whole as.sembly by unexpectedly appearing before them in 
the .simple grey coat of a Masovian squire. Like his father, a 
pro-Austrian by conviction, he contrived even in this respect 
to carr}'' the Polish nation, always so distrustful of the Germans, 
entirely along with him, thereby avoiding all serious complica- 
tions with the ever dangerous Turk. Only a statc.sman of genius 
could have mediated for twenty years, as he did, between the 
church and the schismatics without alienating the sympathies 
of cither. But tlie mo.st striking memorial of his greatness was 
the union of Lublin, which finally made of Poland and Lithuania 
one body politic, and put an end to the jealousies and discords 
of centuries (.see Poland, History). The merit of thi.s crowning 
achievement belongs to Sigismund alone ; but for him it would 
have been impo.ssible. Sigismund IL died at his beloved Kny- 
.szyne on the 6th of July 1572, in his fifty-.second year. 

See Ludwik Finkcl, Characteristics of Sigismund Augustus (Pol.) 
(Lemberg, 188S) ; Letters to Nicholas Hadziwill (Pol.) (Wilna, 1842) ; 
Geheime Brief e an Hosyus, Gesandten am Hofe des Kaisers Karl V. 
fWadowicc, 1850) ; Adam Darowski, Dona Sforza (Pol.) (Rome, 
1904). (K. N. B.) 

SIGISMUND III. (7566-1632), king of Poland and Sweden, 
son of John IIL, king of Sweden, and Catherine Jagiellonika, 
sister of Sigismund IL, king of Poland, thus uniting in his person 
the royal lines of Vasa and Jagiello. Educated a.s a Catholic 
by his mother, he was on the death of Stephen Bdthory elected 
king of Poland (August 19, 1587) chiefly through the efforts of 
the Polish chancellor, Jan Zumoyski, and of his own aunt, Anne, 
queen-dowager of Poland, who lent the chancellor 100,000 golden 
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to raise troops in defence of her nephew’s cause. On his election, 
Sigismund promised to maintain a fleet in the Baltic, to fortify 
the eastern frontier against the Tatars, and not to visit Sweden 
without the consent of the Polish diet. Sixteen days later were 
signed the articles of Kalmar regulating the future relations 
between Poland and Sweden, when in process of time Sigismund 
should succeed his father as king of Sweden, The two kingdoms 
were to be perpetually allied, but each of them was to retain its 
own laws and customs. Sweden was also to enjoy her religion 
subject to such changes as a general council might make. During 
Sigismund’s absence from Sweden that realm was to be ruled by 
seven Swedes, six to be elected by the king and one by Duke 
Charles, his Protestant uncle. Sweden, moreover, was not to 
be administered from Poland.- A week after subscribing these 
articles the young prince departed to take possession of the Polish 
throne. He was expressly commanded by his father to return 
to Sweden if the Polish deputation awaiting him at Danzig 
should insist on the cession of Esthonia to Poland as a condition 
precedent to the act of homage. The Poles proved even more 
difficult to satisfy than was anticipated ; but finally a com- 
promise was come to whereby the territorial settlement was 
postponed till after the death of John 111 . ; and Sigismund was 
duly crowned at Cracow on the 27th of December 1587. 

Sigismund’s position as king of Poland was extraordinarily 
difficult. As a foreigner he was from the first out of sympathy 
with the majority of his subjects. As a man of education and 
refinement, fond of music, the fine arts, and polite literature, 
he was unintelligible to the sdachta, who regarded all artists and 
poets as either mechanics or adventurers. His very virtues were 
strange and therefore offensive to them. His prudent reserve 
and imperturbable calmness were branded as stiffness and 
haughtiness. Even Zamoyski who had placed him on the throne 
complained that the king was |x)ssessed by a dumb devil. He 
lacked, moreover,* the tact and bonhomie of the Jagiellos; 
but in fairness it should be added that the Jagiellos were natives 
of the soil, that they had practically made the monarchy, and 
that they could always play Lithuania off against Poland. 

Sigismund’s difficulties were also increased by his political 
views which he brought with him from Sweden cut and dried, 
and which were diametrically opposed to those of the omnipotent 
chancellor. Yet, impracticable as it may have been, Sigismund’s 
system of foreign policy as compared with Zamoyski’s was, at 
any rate, clear and definite. It aimed at a close alliance with the 
house of Austria, with the double object of drawing Sweden within 
its orbit and overawing the Porte by the conjunction of the two 
great Catholic powers of central Europe. A corollary to this 
system was the rnuch-needed reform of the Polish constitution, 
without which nothing beneficial was to be expected from any 
political combination. Thus Sigismund’s views were those of a 
statesman who clearly recognizes present evils and would remedy 
them. But all his efforts foundered on the jealousy and suspicion 
of the magnates headed by the chancellor. The first three-and- 
twenty years of Sigismund’s reign is the record of an almost 
constant struggle between Zamoyski and the king, in which the 
two opponents were so evenly matched that they did little more 
than counterpoise each other. At the diet of 1590 Zamoyski 
successfully thwarted all the efforts of the Austrian party ; 
whereupon the king, taking advantage of sudden vacancies 
among the chief offices of state, brought into power the Radzi- 
wills and other great Lithuanian dignitaries, thereby for a time 
considerably curtailing the authority of the chancellor. In Igg2 
Sigismund married the Austrian archduchess Anne, and the same 
year a reconciliation was patched up between the king and the 
chancellor to enable the former to secure possession of his 
Swedish throne vacant by the death of his father John III. He 
arrived at Stockholm on the 30th of September 1593 and was 
crowned at Upsala on the 19th of February 1594, but only after 
he had consented to the maintenance of the “ pure evangelical 
religion ” in Sweden. On the 14th of July 1594 he departed for 
Poland leaving Duke Charles and the senate to rule Sweden 
during his absence. Four years later (July 1598) Sigismund 
was forced to fight for his native crown by the usurpation of his 


69 

uncle, aided by the Protestant party in Sweden. He landed at 
Kalmar with 5000 men, mostly Hungarian mercenaries; the 
fortress opened its gates to him at once and the capital and the 
country people welcomed him. The Catholic world watched his 
progress with the most sanguine expectations. Sigismund’s 
success in Sweden was regarded as only the beginning of greater 
triumphs. But it was not to be. After fruitless negotiations 
with his uncle, Sigismund advanced with his army from Kalmar, 
but was defeated by the duke at Stangel)ro on the 25th of 
September. Three days later, by the compact of Linkoping, 
Sigismund agreed to submit all the points in dispute between 
himself and his uncle to a riksdag at Stockholm ; but immediately 
afterwards took ship for Danzig, after secretly protesting to the 
two papal prothonotaries who accompanied him that the Idnko- 
ping agreement had been extorted from him, and was therefore 
invdid. Sigismund never saw Sweden again, but he persistently 
refused to abandon his claims or recognise the new Swedish 
government; and this unfortunate obstinacy was to involve 
Poland in a whole series of unprofitable wars with Sweden. 

In 1603 Sigismund wedded Constantia, the sister of his deceased 
first wife, an event which strengthened the hands of the Austrian 
party at court and still further depressed the chancellor. At the 
diet of 1605 Sigismund and his partisans endeavoured so far to 
reform the Polish constitution as to substitute a decision by a 
plurality of votes for unanimity in the diet. This most simy)le 
and salutar)^ reform was, however, rendered nugatory by the 
opposition of Zamoyski, and his death the same year made 
matters stiU worse, as it left the opposition in the hands of men 
violent and incapable, like Nicholas Zebrzydowski, or sheer 
scoundrels, like Stanislaw Stadnicki. From 1606 indeed to 1610 
Poland was in an anarchical condition. Insurrection and 
rebellion triumphed everywhere, and all that Sigismund could 
do was to minimize the mischief as much as possible by his 
moderation and courage. On foreign affairs these disorders had 
the most disastrous effect. The simultaneous collapse of Muscovy 
had given Poland an unexampled opportunity of rendering the 
tsardom for ever harmless. But the necessary supplies were 
never forthcoming and the diet remained absolutely indifferent 
to the triumphs of Zolkiewski and the other great generals who 
performed Brobdingnagian feats with Lilliputian armies. At the 
outbreak of the Tliirty Years’ War Sigismund prudently leagued 
with the emperor to counterpoise the united efforts of the Turks 
and the Protestants. This policy was very beneficial to the 
Catholic cause, as it diverted the Turk from central to north- 
eastern Europe ; yet, but for the self-sacrificing heroism of 
Zolkiewski at Cecora and of Chodkiewicz at Khotin, it might 
have been most ruinous to Poland. Sigismund died very 
suddenly in his 66th year, leaving two sons, Wladislaus and John 
Casimir, who succeeded him in rotation. 

See Aleksandcr Rembowski, TAe Insurrection of Zchrzydowbki 
(Pol.) (Cracow, 1893) ; Stanislaw Niemojewski, Memoircs (Pol.) 
(Lemberg, 189^ ; Sveriges Historian vol. iii. (Stockholm, 1881) ; 
Julian Ursyn Niemcewicz, History of the Reign of Sigismund III, 
(Pol.) (Breslau, 1836). (R- N. B.) 

SIGMARINGEN, a town of Germany, chief town of the Prussian 
principality of Hohenzollern, on the right bank of the Danube, 
55 m. S. of Tubingen, on the railway to Ulm. Pop. (1905) 
4631. The castle of the Hohenzollcrns crowns a high rock above 
the river, and contains a collection of pictures, an exceptionally 
interesting museum (textiles, enamels, metal-work, &c.), an 
armoury and a library. On the opposite bank of the Danube 
there is a war monument to the Hohenzollern men who fell in t866 
and i870“t87t. 

The division of Sigmaringen is composed of the two formerly 
sovereign principalities of Hohenzollern-Sigmaringen and Hohen- 
zollem-Hechingen (see Hohenzollern), and has an area of 
440 sq. m. and a population (1905) of 68,282. The Sigmaringen 
part of the Hohenzollern lands was the larger of the two (297 
sq, m.) and lay mainly to the south of Hechingen, though the 
district of Haigerloch on the Neckar also belonged to it. The 
name of Hohenzollern is used much more frequently than the 
official Sigmaringen to designate the combined principalities. 

See Woerl, Fuhrer durch Sigmaringen (Wurzburg, 188O). 
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SIGNAL (a word common in slightly different forms to nearly 
all European languages, derived from Lat signum, a mark, sign)^ 
a means of transmitting information^ according to some pre- 
arranged system or code, in cases where a direct verbal or 
written statement is unnecessary, undesirable, or impracticable. 
The methods employed vary with the circumstances and the 
purposes in view, and the medium into which the transmitted 
idea is translated may consist of visible objects, sounds, motions, 
or indeed anything that is capable of affecting the senses, so 
long as an understanding has been previously effected with the 
recipient as to the meaning mvolved. Any two persons may thus 
arrange a system for the transmission of intelligence between 
them, and secret codes of this kind, depending on the inflections 
of the voice, the accent on syllables or words, the arrangement 
of sentences, &c., have been so elaborated as to serve for the 
production of phenomena such as are sometimes attributed 
to telepathy or thought transference. With the many private 
developments of suc^h codes we are not here concerned, nor is it 
necessary to attempt an explanation of the systems of drum-taps, 
smoke-fires, &c., by which certain primitive peoples are supposed 
to be able to convey news over long distances with astonishing 
rapidity ; the present article is confined to giving an account of 
the organized methods of signalling employed at sea, in military 
operations and on railways, these being matters of practical 
public importance. 

Marine Signalling.— A system of marine signals comprises 
different methods of conveying orders or information to or from 
a ship in sight and within hearing, but at a distance too great 
to permit of hailing — in other words, beyond the reach of the 
voice, even when aided by the speaking-trumpet. The necessity 
of some plan of rapidly conveying orders or intelligence to a 
distance was early recognized. Polybius describes two methods, 
one proposed by Aeneas Tacticus more than three centuries before 
Christ, and one perfected by himself, which, as any word could 
be spelled by it, anticipated the underlying principle of later 
systems. The signal codes of the ancients arc believed to have 
been elaborate. Generally some kind of flag was u.sed. Shields 
were also displayed in a preconcerted manner, as at the battle 
of Marathon, and some ha^^e imagined that the reflected rays of 
the sun were flashed from them as with the modem heliograph. 
In the middle ages flags, banners and lanterns were used to 
distinguish particular squadrons, and as marks of rank, as they are 
at present, also to call officers to the admiral, and to report 
sighting the enemy and getting into danger. The invention of 
cannon made an important addition to the means of signalling. 
In the instnictions issued by Don Martin de Padilla in 1597 the 
use of guns, lights and fires is mentioned. The mtroduction of 
the square rig permitted a further addition, that of letting fall 
a sail a certain number of times. Before the middle of the 17th 
century only a few stated orders and reports could be made known 
by signalling. Flags were used by day, and lights, occasionally 
with guns, at night. The .signification then, and for a long time 
after, depended upon the po.sition in which the light or flag 
was displayed. Orders, indeed, were as often as possible com- 
municated by hailing or cA'en by means of boats. As the size 
of ships increased the inconvenience of both plans became 
mtolerable. Some attribute the first attempt at a regular code 
to Admiral Sir William Penn (1621-1670), hut the credit of it is 
usually given to James II. when duke of York. Notwithstanding 
the attention paid to the subject by Paul Hoste and others, 
.signals continued strangely imperfect till late in the 18th century. 
Towards 1780 Admiral Kempenfclt devised a plan of flag-signal- 
ling which was the parent of that n^w in use. Instead of in- 
dicating differences of meaning by warying the position of a 
solitary flag, he combined distinct flags in pairs. About the 
beginning of the 19th century Sir Home Popham improved a 
method of conveying messages by flags proposed by R. Hall 
Gower (1767-1833), and greatly increased a ship's power of 
communicating with others. The number of night and fog 
signals that could be shown was still very restricted. In 1867 
an innovation of prodigious importance was made by the adop- 
tion in the British navy of Vice-Admiral (then Captain) Philip 


Colomb’s flashing system, on which he had been at work since 
1858. 

In the British navy, which serves as a model to most 
others, visual sijgnals are made with flags or pendants, the 
semaphore, flashing, and occasionally fireworks. Sound signals 
are made with fog-horns, steam-whistles, sirens and guns. The 
number of flags m use in the naval code, comprising what is 
termed a ** set," are 58, and con.sist of 26 alphabetical flags, 
10 numeral flags, 16 pendants and 6 special flags. Flag signals 
are divided into three classes, to each of which is allotted a 
separate book. One class consists of two alphalietical flags, and 
relers to orders usual in the administration of a squadron, 
such a.s, for example, the flags LE, which might signify “ Captain 
repair on lioard flagship." Another class consists of three 
alphabetical flags, which refer to a coded dictionary, wherein are 
words and short sentences likely to be recruited. The remaining 
refers to evolutionary orders for manceuvrmg, which have alpha- 
betical and numeral flags combined. The flags which constitute 
a signal are termed a hoist," One or more hoists may be made 
at the same time. Although flag signalling is a slow method 
compared with others, a fair rate cam be attained with practice. 
For example, a signal involving 162 separate hoists has been re- 
peated at .sight by 13 ships in company in 76 minutes. Semaphore 
signals are made by the extension of a man's arms through a 
vertical plane, the different symbols being distinguished by the 
relative positions of the arms, which arc never less than 45° apart. 
To render the signals more conspicuous the signaller usually 
holds a small flag on a stick in each hand, but all ships are fitted 
with mechanical semaphores, which can be worked by one man, 
and are visible .several miles. Flag signalling being comparatively 
slow and laborious, the ordinary message work in a squadron 
is generally signalled by semaphore. The convenience of this 
method is enormous, and by way of example it may be of interest 
to mention a reconl mes.sagc of 350 words which was signalled 
to 21 ships simultaneously at the rate of 17 words per minute. 
Flags being limited in size, and only distinguishable by their 
colour, signals by this means are not altogether satisfactory 
at long distances, even when the wind is suitable. For signalling 
at long range the British navy employs a semaphore with arms 
from 9 to 12 ft. loi^ mounted at the top of the mast and capable 
of being trained in any required direction, and worked from 
the deck. Its range depends upon the clearness of the atmo- 
sphere, but instances are on record where a message by this 
means has been read at 16 to 18 m. 

Night .signalling is carried out by means of “ flashing," by 
which i.s meant the exposure and eclipse of a single light for 
short and long periods of time, representing the dots and dashes 
composing the required symbol. I’he dots and dashes can be 
made mechanically by an obscuring arrangement, or by electro- 
mechanical means whore magnets do the work, or by simply 
switching on and off .specially manufactured electric lamps. 
The ordinary rate of signalling by flashing is from 7 to 10 words 
per minute. In the British navy, as in the army, dots and dashes 
arc short and long exposures of light ; but with some nations the 
dots and dashes are short and long periods of darkness, the light 
punctuating the .spaces between them. The British navy uses 
the European modification of the so-called Morse rode used in 
telegraphy, but with special signs added suitable to their code. 
The introduction of the “ dot and dash " system into the British 
navy was entirely due to the perseverance of Vice-Admiral 
Colomb, who, in spite of great opposition, and even after it had 
once been condemned on its first trial at sea, carried it through 
with the greatest success. Tlie value of this innovation made in 
1867 wiay be gauged by the fact that now it is possible to handle a 
fleet with ease and safety in darkness and fog— a state of affairs 
which did not formerly exist. The simplicity of the dot and 
dash principle is its best feature. As the system only requires the 
exhibition of two elements it may be used in a variety of different 
manners with a minimum of material, namely, by waving the most 
conspicuous object at hand through short and long arcs, by 
exhibiting two different shapes, each representing one of the 
elements, or dipping a lantern in a bucket, and so on. Its 
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adoption has not only contributed very materially to the in- 
creased efficiency of the British navy, but it h^ been made 
optional for use with the mercantile marine. Curiously enough, 
flashing; is not to any great extent used in the navies of other 
countries which rely more on some system of coloured lights at 
night. This system generally takes the form of four or five 
double-coloured lanterns, which are suspended from some p^ of 
the mast in a vertical line. Each lantern generally contains a 
red and a white lamp, either of which can be switched on. 
By a suitable keyboard on deck any combination of these coloured 
lanterns can be shown, 'fhc advantage of this system lies in the 
fact that each symbol is self-evident in its entirety, and does not 
require an expert signalman to read it, as is the case with flashing, 
wmch is a progressive performance. 

For long distances at night the search-light, or some other 
high power electric arc light, is utilized on the flashing system. 
Dots and dashes are then made either by flashing the light 
directly on the object, or by waving the beam up and down for 
short and long periods of time. Sometimes when a convenient 
cloud is available the reflection of the beam has been read for 
nearly 40 m., with land intervening between the two ships. In a 
fog signals are made by the steam- whistle, fog-horn, siren or by 
guns. Except for the latter method the dot and dash system is 
employed in a similar manner to flashing a light. Guns are some- 
times used in a fog for signalling, the signification being deter- 
mined by certain timed intervals between the discharges. The 
larger British ships are supplied with telegraph instruments for 
connexion with the shore, and heliographs arc provided for land 
operations. Marine galvanometers are also provided, and can 
be used to communicate through submarine cables. To the 
various methods of naval signalling must be added wireless 
telegraphy, which in its application to ships at sea bids fair to 
solve some problems hitherto impracticable. (See Telegraphy : 
Wireless,) 

The international code of signals, for use between ships 
of all nations, is perhaps the best universal dictionary in exist- 
ence. By its means mariners can talk with great ease without 
knowing a word of one another’s language. By means of a few 
flags any question can be asked and answered. The number 
of international flags and pendants used with the internatioiml 
code is 27, consisting of a complete alphabet and a special 
pendant characteristic of the code. At night flashing may be 
used. (C.A.G. B.; A. F.E.) 

Army Signalling , — Communication by visual signals between 
portions of an army is a comparatively recent development of 
military service. Actual signals were of course made in all ages 
of warfare, either specially agreed upon beforehand, such as a 
rocket or beacon, or of more general application, such as the 
old-fashioned wooden telegraph and the combinations of lights, 
&c., used by savages on the N.W. frontier of India. But it was not 
until the middle years of the 19th century that military signalling 
proper, as a special duty of soldiers, became at all general. 
It was about the year 1865 owing to the initiative of Captain 
Philip Colomb, R.N., whose signal system had been adopted for 
his own service, the question of army .signalling was seriously 
taken up by the British military authorities. A school of signal- 
ling was created at Chatham, and some time later all units of the 
line were directed to furnish men to be trained as signallers. 
At first a code book was used and the signals represented code 
words, but it was found better to revert to the telegraphic 
system of signalling by the Morse alphabet, amongst the unde- 
niable advantages of which was the fact that it was used both 
by the postal service and the telegraph units of Royal Engineers. 
Thenceforward, in ever-increasing perfection, the work of 
signallers has been a feature of almost every campaign of the 
British army. To the original flags have been added the helio- 
graph (for long-distance work), the semaphore system of the 
Royal Navy (for very rapid signalling at short distances), and 
the lamps of various kinds for working by night. Full and 
detailed instructions for the proper performance of the work, 
which provide for almost every possible contingency, have been 
published and are enforced. 


llie apparatus employed for signalling in the British service 
consists of fl^s, large and small, heliograph and lamp for night 
work. The distances at which their signals can be read _ ^ 

vary very considerably, the flags having but a limited 
scope of usefulness, whilst the range of a heliograph is very 
great indeed. Whether it be 10 m. or 100 away, it has been found 
in practice that, given good sunlight, nothing but the presence 
of an intervening physical obstacle, such as a ridge or wood, 
prevents communication. For shorter distances moonlight, and 
even artificial light, have on occasion been emplt)yed as the source 
of light. In northern Europe the use of the instrument is much 
restricted by climate, and, further, stretche.s of plain country, 
permitting of a line of vision between distant hills, are not often 
found. It is in the wilder parts of the earth, that is to say in 
colonial theatres of war, that the astonishing value of the helio- 
graph is displayed. In European warfare flag signalling is more 
usually employed. The flags in use are blue and white, the 
former for use with light, the latter for dark backgrounds. 
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There is further a distinction between the small flag, which 
is employed for semaphore message.s and for rapid Morse over 
somewhat shorter distances, and the “ large ” flag, which is 
readable at a distance of 5 to 7 m., as against the maximum of 
4 m. allowed to the small flag. With a clear atmosphere these 
distances may be exceeded. The respective sizes of these flags 
are as follows: — ^large flag 6"" long ; small flag 

2' X 2', pole 3' 6'’ long. The lamps used for night signalling are 
of many kinds. Officially only the “ lime light and the “ Beg- 
bie ” lamps are recognized, but a considerable number of the 
old-fashioned oil lamps is still in use, especially in the auxiliary 
force.s, and many experiments have been made with acetylene. 
The lime light is obtained by raising a lime pencil to a white heat 
by forcing a jet of oxygen through the flame of a spirit lamp. 
The strong light thus produced can be read under favourable 
conditions at a distance of 15 m. ; but the equipment of gas-bag, 
pressure-bag, and other accessories make the whole instrument 
rather cumbrous. The bull’s-eye lamp differs but slightly from 
the ordinary lantern of civil life ; it burns vegetable oil. The 
Begbie lamp, which burns kerosene, is rather more elaborate and 
gives a whiter light. It was in use for many years in India 
before the objectiems made by the authorities in England to 
certain features of the lamp were withdrawn. All these lamps 
when in use are set up on a tripod stand and signals in 
the Morse alphabet are made by opening and closing a 
shutter in front of the light, and thereby showing long and 
sliort flashes. 
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The same principle is followed in the heliograph. This instru- 
ment, invented by Sir Henry C. Mance, recciN'es on a mirror, 
and thence casts upon the distant station, the rays of the sun ; 
the working of a small key controls the flashes by throwing the 
mirror slightly of! its alignment and thus obscuring the light from 
the party reading signals. The fact that the heliograph requires 
sunlight, as mentioned above, militates against its employment 
in Great Britain, but where it is possible to use it it is by far 
the best means of signalling. Secrecy and rapidity are its chief 
advantages. An observer 6 m. distant would see none of its 
light if he were more than 50 yds. on one side of the exact align- 
ment, whereas a flag signal could be read from almost every 



Fig. 2. — Heliograph (by ])ermissioii of the Controller of H.M. 

Stationery Olfice). 

hill within range. None of the physical exertion required for 
fast signalling with the flag is required to manipulate the instru- 
ment at a high rate of speed. The whole apparatus is packed 
in a light and portable form. An alternative method of using 
the heliograph is to keep the rays permanently on the distant 
point, a shutter of some kind being used in front of it to produce 
obscurations. 

\\'hcn in use the heliograph is fixed upon a tripod. A tangent 
screw ( 1’.) which moves the whole instrument (except the jointed 
arm L) turns the mirror in any direction. Metal U-shaped arms 
(C) carry the mirror (B), which is controlled by the vertical rod 
(J) and its clamping screw (K). The signalling mirror itself 
(usually having a surface of 5 in. diameter) is of glass, an un- 
silvered spot (R) being left in the centre. This spot retains its 
position through all movements in any plane. The instniment 
is aligned by means of the sighting vane (P) fixed in the jointed 
arm L, and the rays of the sun are then brought on to the distant 
station by turning the horizontal and vertical adjustments until 
the “ sharlow spot ’’ cast by the unsilvered centre of the mirror 
ap|)ears on the vane. The heliograph is thus ready, and signals 
are made f)y the depression and release of the “ collar ” (I) 
which, with the pivoted arm (U, V), acts as a telegraph key. 
When the sun makes an angle of more than 130 degrees with the 
mirror and the distant station, a ** duplex mirror is used in 
place of the sighting vane. The process of alignment is in this 
case a little more complicated. Various other means of making 
dots and dashes are referred to in the official work, ranging from 
the ^'collapsible drum ” hung on a mast to the rough but effec- 
ti\ (f improvisation of a heliograph out of a shaving-glass. The 
employment of the beams of the .search-light to make flashes on 
clouds is also a method of signalling which has been in practice 
very' effective. 


The Morse code employed in army signalling is as follows 
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The semaphore code used in the army is shown below 
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Fig. 3. — Semaphore (the 
thin upright strokes represent 
tlie Bender's body, tlie thick 
strokes his arms). 
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In using this code the signaller invariably faces liis reader, as unless 
tjiis were enforced each letter might be read as its opposite. In the 
above diagram the appearance of the signals to the reader is shown, 
thus tjie sender's right side only is used for the letter A. 

In sending a message accuracy is ensured by various checks. 
The number of words in a message is the most valuable of these, 
as the receiving station’s number must agree before the message 
is taken as correct. Each word or “ group ” sent by the T^Iorse 
code must be “ answered ” before the sender passes on to another. 
All figures are checked by the clock check ” in which i is repre- 
sented by A, 2 by B and so on. All cipher “ groups are repeated 
back en bloc. There is an elaborate system of signals relating 
to the working of the line. The “ message form ” in use differs 
but slightly from the ordinary form of the Post Office telegraphs. 
Signal stations in the field are classed as (a) “ fixed ” and mov- 
ing,” the former connecting points of importance, or on a line of 
communications, the latter moving with the troops ; (b) “ ter- 
minal,” “ transmitting ” and “ central ” ; the first two require 
no definition, the last is intended to send and receive messages 
in many directions. The ” transmitting station ” receives 
and sends on messages, and consists in theory of two full “ ter- 
minals,” one to receive and one to send on. It is rarely possible 
in the field to work rapidly with less than five men at a trans- 
mitting and three at a terminal station. ** Central ” stations 
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are manned according to the number of stations with which they 
communicate. 

Signalling is used on most campaigns to a large extent. In the 
Tirah expedition, 1897 and 1898, one signal station received and 
sent, between the ist and i8th November, as many as 980 
messages by heliograph, some of which were 200 to 300 words in 
length. It is often used as an auxiliary to the field telegraph, 
especially in mountainous countries, and when the wire is liable 
to be cut and stolen by hostile natives. In the Waziri expedition, 
1S81, communication was maintained direct for a distance of 
70 m. with a 5-in. heliograph. In the Boer War, 1899-1902, 
the system of heliographic signalling was employed very exten- 
sively by both sides. 

In Germany the first army signalling regulations only appeared in 
1902. The practice was, however, rapidly developed, and towards the 
end of the 1905 campaign in South-West Africa, 9 signalling officers 
and 200 signallers were employed in that country. I'lxese usually 
worked in parties of 2 or 3, each party being protected by a hiw 
infantrymen or troopers. The api)aratus used was heliograph by 
day and a very elaborate form of lamp by night, and work was carried 
on between posts separated by Go and even 90 in. The signallers 
were employed both with the mobile forces and in a pormaiicnt net- 
work of communication in the occupied territory. In 1907-1908 
frcsli signalling regulations were issued to the home army, and each 
company, battery or squadron is now expected to find one station ot 
three men, apart from the regimental and special instructors and 
staff. Some experiments were carried out at Metz to ascertain the 
mean distance at which signals made by a man lying down could l)e 
seen, tliis being found to lie about 1000 yds. The new regulations 
allow of the use of flag and lamp signalling at 4 m. instead of as 
formerly at if. Three flags are used, blue, white and yellow, and it 
is stated that the last is the most fre(piently useful of the three. 

The enormous development of the field telegraph and telephone 
systems in the elaborate war of positions of 1904-1905 more or less 
crowded out, so to speak, visual signalling on both sides, and in any 
case the average illiterate Russian infantryman or the Cossack was 
not adaptable to signalUng needs. Only about omxpiarter of the 
signalling foice (which consisted exclusively of engineer troops) in 
Kuropatkin’s army was employed in optical work, the other tliree- 
q carters l>eing assigned to telegraph, wireless and telephone station 
work. 'I'he Indians, who are no strangers to colonial warfare, have 
a well-developed visual signalling system. 

Sec British Official Training Manuals : Signalling (1907). 

Railway Signalling , — In railway phra.seology the term signal ” 
is applied to a variety of hand motions and indications by lamps 
and other symbols, as well as to fixed signals ; but only the 
last-named class — disks and semaphores, with lights, perman- 
ently fixed (on posts) at the side of the track — will be considered 
here. These may be divided into (t) interlocking signals, used 
at junctions and yards, and (2) block signals, for maintaining an 
interval of space between trains following one another. In 
both classes the function of a signal is to inform the engine-driver 
whether or not he may proceed beyond the signal, or on what 
(‘onditions he may proceed, and it is e.s.sential to give him the 
information some seconds before it need be acted upon. 

The semaphore signal, which is now widely used, consists of 
an arm or blade about 5 ft. long extending horizontally, at 
right angles to the line of the track, from the top of a post 
(wood or iron) 15 to 30 ft. high, and sometimes higher (fig. 4). 
This arm, turning on a .spindle, is pulled down (“ off *^) to indicate 
that a train may pass it, the horizontal (or “ on ’’) position 
indicating “ stop ” ; sometimes, as on the continent of Europe, 
use is made of the position of the arm in which it points diagonally 
upwards, and on one or two Engli.sh lines the arm in the safety 
j^osition hangs down perpendicularly, parallel to, but a few inches 
away from, the post. A lamp is fixed to the side of the post about 
on a level with the blade, and by the movement of the blade is 
made to show at night red for ‘‘ stop and green for go-ahead or 

all clear.” The earlier practice, white for ” all clear,” still 
prevails largely in America. 

In the early days of railway signalling three positions of the 
semaphore arm were recognized ; — (i) Horizontal, or at right angles 
to the post, denoting danger ; (2) at a downward angle of 45 degrees, 
denoting caution ; (3) hanging vertically downwards or parallel to 
the post, denoting all right. Corresponding to the position of the 
arm, three different lights were employed at night — red for danger, 
green for caution and white for all right. But now British railways 
make u.se of only two positions of the arm and two lights — the arm at 
right angles to the post and a red light, both signifying danger or 
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stop ; and the arm at about 60 degrees (or vertical, as mentioned 
above) and a green light, both meaning all right or proceed. It is 
better to abofish the use of white lights for signalling purposes. 
The reason i.s obvious. 'I'here are many lights and lamps on the plat- 
forms, in signal-boxes and in the streets and houses adjacent to a rail- 
way ; and if white lights were recognized as signals, a driver might 
mistake a light of this nature as a signal to proceed ; in fact, accidents 
have been eaiused in this manner. A white light is not to be regarded 
as a danger signal, as is sometimes erroneously stated, but rather 
as no signal at all ; and as there is a well-known rule to the effect 
that the absence of a signal at a place where a signal is ordinarily 
shown must be treated as a danger signal,” it foUows that a white 
light, when seen at a i)lace where a red or green light ought to be 
visible, is to be treated as a danger signal, not because a white 
light per se means danger, but because in such a case it denotes the 
absence of the proper signal. Some companies have adopted a 
purple or small wlute light as a ” danger ” signal for shunting 
purposes m sidings and yards ; but this practice is not to be com- 
mended, since red should be the universal daiigeT signal. 

Distant signals are used to make it unneces.sary for an engine- 
driver to slacken his speed in case the stop (home) signal is 
obscured by fog or smoke, or is beyond a curve, or for any reason 
is not visible sufficiently far away. Encountering the distant 
signal at a point 400 to 800 yds. before reaching the home signal, 
he is informed by its position that he may expect to find the latter 
in the same position ; if it is ” off ” he passes it, knowing that 
the home signal must be in the same position, but if it i.s at 
danger he proceeds cautiously, prepared to stop at the home 
signal, if nece.ssary. The ann of a distant signal usually has a 
fish-tail end. In Great Britain its colour indications arc generally 
the same as for the home signal, but occasionally it .shows yellow, 
and on some lines it is dist inguished at night by an angular band 
of light, shaped like a fish-tail, which appears by the side of the 
red or green light. In America its night colour-indication is 
made different from that of the home signal. Thus, where white 
is used to indicate all clear (in both home and distant) the distant 
arm, when horizontal, shows a green light ; where green is the all- 
clear colour a horizontal distant shows either a yellow light or 
(on one road) a red and a green light side by side. Two lights 
for a single arm, giving their indication by position as well a.s 
colour, have been used to a limited extent for both home and 
distant signals. Divarf signals (a in fig, 5) are used for very slow 
movements, such as those to or from a siding. Their blades are 
about 1 ft, long, and the posts about 4 ft. high ; the lower arm 
on post c being for slow movements, is also frequently made 
.shorter than the upper one. Where more than two full-sized 
arms are used on a post, the custom in America is to have the 
upper arm indicate for the track at the extreme right, and the 
others in the order in which the tracks lie ; in Great Britain the 
opposite rule prevails, the upper arm 
indicating for the extreme left. But the 
signals controlling a large number of 
parallel or diverging tracks are preferably 
arranged side by side, often on a narrow 
overhead bridge or gantry spanning the 
tracks. 

All the switches and locks are con- 
nected with the signal cabin by iron rods 
(channel-iron or gas- pipe) supported 
(usually near the ground and often 
covered by boxing) on small grooved 
wheels set at suitable distances apart. 

The foundations of these sui)ports are of 
wood, cast iron or concrete. Concrete 
foundations are comparatively recent, but 
are cheap and durable. For signals (but 
not for points) wire connexions are uni- 
versal in England, and are usual in 
America, being cheaper than rods. In 
changing the direction of a line of rodding 
a bell-crank is used, but witli a wire a 
piece of chain is inserted and run round 
a grooved pulley. Wire connexions are shown at a and b, fig. 4, 
the main or ” front ” wire being attached at a. By this 
the signalman moves the arm down to the inclined or go- 
ahead position, to do which he ha.s to lift the counter- 

XXV. 3 a 



Fig. 4.— Semaphore 
signal. U, Red glass; 
G, green gla.ss. 
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weight c. If the wire should break, the counter-weight would 
restore the arm to the horizontal (stop) position, and thus 
prevent the unauthorized passage of a train ; and in case of 
failure of the rod 1, the iron spectacle s would act as a safety 
counter-weight. The back-wire h is added to ensure quick 
movement of the arm, but is not common in England. Long 
lines of rigid connexions are “ compensated ” for expansion and 
contraction due to changes in temperature by the introduction 
of bell-cranks or rocker-arms. With wire connexions compen- 
sation is diflicult, and many plans have been tried. The most 
satisfactory devices are those in which the connexion, in the 
cabin, between the wire and the lever is broken when the signal 
is in the horizontal position. The wire is kept taut by a weight 
or spring, and at each new mo\’emcnt the lever (if the wire has 
lengthened or shortened) grips it at a new place. 

So early as 1846 it became a common practice in England to 
concentrate the levers for working the points and signals of a 
station in one or more cabins, and the necessity of 
interlocking soon became e^’ident to prevent simul- 
taneous signals being given over conflicting routes, or 
for a route not yet prepared to receive the train. In large 
terminals concentration and interlocking are e.ssential to rapid 
mo\ ements of trains and economical use of ground. 

Fig. 5 shows a typical arrangement of interlocked signals, the 
principle being the same whether a yard has one set of points or 
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Fig. 5. — Interlocked signals (American practice, signals at right track, 
and arms at right oi post). 


a hundred. The signals (at a, bj and c) are of the semaphore 
pattern. For the four signals and one pair of points there are, 
m the second storey of the cabin C, fi\'e levers. Each signal arm 
stands normally in the horizontal position, indicating stop. To 
permit a train to pass from A to B the signalman moves the arm 
of .signal h to an inclined position (60 degrees to 75 degrees down- 
wards) ; and the interlocking of the levers prevents this move- 
ment unless it can safely be made. If a has been changed to 
permit a movement from S to B, or if the points x have been set 
for such a movement, or if either signal on post c has been lowered, 
the lever for b is immovable. In like manner, to incline the arm 
of signal a for a movement from S to B it is first necessary to have 
the points set for track S, and to have the levers of all the other 
signals in the normal (stop) position. A sixth lever, suitably 
interlocked, works a lock bar, which engages with the head rod of 
the points ; it is connected to the lock through the “ detector 
bar,” d. This bar, lying alongside of and close to the rail, must 
move upwards when the points lock is being moved either to 
lock or to unlock ; and being made of such a length that it is 
never entirely free of the wheels of any car or engine standing or 
moving over it, it is held down by the flanges, and the signalman 
is prevented from inadvertently changing the points when a 
train is passing. At r is a throw-off or derailing switch (“ catch- 
points ”). When X is set for the passage of trains on the main 
line, r, connected to the same lever, is open ; so that if a car, 
left on the side track unattended, should be accidentally moved 
from its position, it could not run foul of the main track. 

I'he function of the interlocking machine is to prevent the 
simultaneous display of conflicting signals, or the display of a 
signal over points that are not set accordingly. The most 
common forms of interlocking have the locking bars arranged in 
a horizontal plane ; but for ease of description we may take one 
having them arranged vertically, the principle being the same. 
The diagram (fig. 6) shows a section with a side view of one lever. 
A machine levers, placed side by side, as 

there are points to be moved, though in some cases 

two pairs of points are moved simultaneously by a single lever, 
and two or more separate arms on the same post may be so 


arranged that either one of them will be moved by the same 
lever, the position of the point connexions being made to govern 
the selection of the arm to be moved. A switch rod would be 
connected to this lever at 
H ; the lever K is for use 
where a signal is con- 
nected by two wires, as 
before described. The 
lever is held in each of 
its two positions by the 
catch rod V, which en- 
gages with notches in the 
segment B. When the 
signalman, preparatory to 
lowering a signal, grasps 
the lever at its upper end, 
he moves thisrod upwards, 
and in so doing actuates 
the interlocking, through 
the tappet N, attached at >^4 
T. Lifting the tappet locks 
all levers which need to be 
locked to make it safe to 
move this one. In pulling 
over the lever the rocker 
K is also pulled ; 
but the slot in it 
is radial to the 
centre on which 
the lever turns, 

SO that during the 
stroke N remains 
motionless. On 
the completion of 
stroke and the dropping of V, 
this unlocks such levers as 



Fig, 6.- 


Signal Lever, with Mechanical 
Interlocking. 


the 

and 


N is raised still farther, 
should be unlocked after 
this lever is pulled (‘* cleared ” or ** revensed ”). It will be 
seen that whenever the tappet N of any lever is locked m the 

4 p-L j-i 3 I— fc _ 2 I— k «<-i 1 I 



Interlocking Frame. 


position shown in the figure, it is impossible to raise V, and 
therefore impossible to move the lever. 

The action of tappet N may be understood by reference to 
fig. 7. A tappet, say 3, slides vertically in a planed recess in the 
locking plate, being held in place by strips G and K. Transverse 
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grooves N, O, P, carry dogs, such us j. Two dogs may be con- 
nected together by bars, R. The dogs are held in place by 
straps Y (fig. 6). Locking is effected by sliding the dogs horizon- 
tally ; for example, dog J has been pushed into the notch in 
tappet 1, holding it in the normal position. If tappet 2 were 
raised, its notch would come opposite dog J ; and then the 
lifting of I would lock 2 by pushing J to the left. By means of 
horizontal rod R, the lifting of i also locks 4. If 4 were already 
up, it would be impossible to lift i. 

Switch and signal machines are sometimes worked by com- 
pressed air, or electric or hydraulic power. The use of power 
^ makes it possible to move points at a greater distance 

cMn than is permissible with manual 
iocktng. power. The most widely used apparatus is the electro- 
pneumatic, by which the points and signals are moved 
by compressed air at 70 lb per sq. in., a cylinder with piston being 
fixed at each signal or switch. From a compressor near the 
cabin, air is conveyed in iron pipes buried in the ground. 
The valves admitting air to a cylinder are controlled by electro- 
magnets, the wires of which are laid from the cabin underground. 
Each switch or signal, on completing a movement, sends an 
electric impulse to the cabin, and the interlocking is 
controlled by this “ return. In the machine the 
“ levers are very smaU and light, their essential 
function being to open and close electric circuits. This 
is performed through the medium of a long shaft placed 
horizontally with its end towards the operator, which 
i.s revolved on its axis through 60 degree.s of a circle. 

This shaft actuates the interlocking, which is in 
principle the same as that already described ; and it 
opens and closes the electric circuits, governing the 
admission of air to cylinders, by means of simple metal contact 
strips rubbing on sections of its surface. The high-pressure 
machine has been used with hydraulic power instead of 
pneumatic, and with electrical interlocking instead of 
mechanical. 

Interlocking apparatus worked by compressed air at low 
pressure (15 ft per sq. in.), and with no electrical features, is 
in use on some lines in America and has been introduced into 
England. In place of an electromagnet for admitting compressed 
air to the cylinders, a rubber diaphragm 8 in. in diameter is used, 
This is lifted by air at 7 lb pressure, this pressure being con- 
veyed from a cabin, distant 500 ft. or more, in one or two seconds. 
As in the electro-pneumatic machine, the lever of a switch cannot 
complete its stroke until the switch has actually moved home 
and conveyed a “ return indication ” to the cabin. Pneumatic 
apparatus of other designs is in use to a limited extent. 

Pneumatic interlockings arc costly to instal, and, depending 
on an unfailing source of power, have not been much used at iso- 
lated places, except on railways where an air-pipe is installed for 
block signals ; but at large yards the pneumatic machines have 
been made a means of economy, because one attendant can 
manage as mmy» levers as can two or three in a manual power 
machine. Moreover, a single lever will work two or more 
switches, locks, &c., simultaneously, where desirable. The 
absence of outdoor connexions above ground is also an advantage. 

Since about 1900 electric power has come into use for working 
both points and signals. A motor, with gearing and cranks, is 
fixed to the sleepers at each pair of points, the power is conveyed 
from the cabin by underground wires, the locking is of common 
mechanical types, and, in general, the system is similar to 
pneumatic systems except in the source of power. By using 
accumulators, charged by dynamos rim by gasoline engines, or 
by a travelling power-car, the cost of power is reduced to a 
very low figure, so that power-interlocking becomes economical 
at small as well as large stations. 

The essence of block signalling is a simple regulation forbidding 
a train to start from station A until the last preceding train has 
passed station B ; thus a space interval is maintained 
between each train, instead of the time-interval that 
was relied upon in the early days of railways. As the 
introduction the telegraph was almost or quite contempor- 


aneous with the advent of the railway, the possibility of a block 
system was early recognized ; but its introduction was retarded 
by the great cost of employing attendants at every block station. 
But as traffic increased, the time-interval system proved in- 
adequate ; and in the United Kingdom the block system is now 
practically universal, while in America it is in use on many 
thousand miles of line. In “ permissive blocking ** a second train 
is allowed to enter a block sec^tion before the first has cleared it, 
the engine-man being required so to control his speed that if 
the first train be unexpectedly stopped he can himself stop 
before coming into collision with it. It thus violates the essential 
condition of true block signalling. 

The manual “ block ** system in use at tlic present day in no 
way difiers from that devised by W. F. Cooko in 1842, except so far 
as the details and designs of the telegraphic instruments arc con- 
cerned. Cooko used a .single-needle instrument giving two indi- 
cations — the needle to the left signifying " line cltsar/' to the right, 
'* hnc blocked " ; the instrument was also available for spealung 
purposes. The instruments employed in Great Britain consist of 
two dials — one for tJie up line and one for tlie down — and a bell, 
‘riiey may be divided into two main classes, ll;osc requiring one wire, 
and those requiring three wires for caclx double lino of rails. The dials 
of the one-wire instruments give only two indications, namely, “ line 
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Fig. 8 .— Block signals. (F-nglis)i practice, tr«uns run on left-liand track, 
signals at Iclt (>1 track, arms on left of post). 

clear '* and ** train on line ** or '* line blocked/* the latter being the 
normal indication, even when there is no train in the section. The 
tliree-wire instrument has the advantage of giving tliree indications 
on the dial, namely, “ line clear," " line clos(?d ** and " train on line," 
the normal indication being "line closed.** The one- wire instru- 
ment differs from the three-wire in that the indicator is moved over 
to the different position.s by a momentary current, and is then held 
there by induced magnetism, the wire being then free for any suc- 
ceeding signals. In the three-wire apparatus there is a separate 
wire, with an instrument at each end for the ui) Hue ; the same lor 
the down line ; and a wire for the bell, which is common to l)oth 
lines. When no current is flowing, the indicator is vertical, meaning 
" line blocked or closed.** When a current is sent along one of the 
wires, the deflections to the right or left, according tc the polarity 
of the current, metm " line clear " or " train on line ’* respectively. 
Some dial instruments arc made with needles, some with small disks, 
some with miniature semaphores to give lh(j necessary indications, 
but tJie effect is the same. The block instrumeiits and bolls should 
not, as a rule, be used for speaking purposes ; but on a few subsidiary 
railways, block working is effected by means of ordinary .single- 
needle telegrapJuc instruments, or by telephone, the drawback to such 
an arrangement being that the signalman ha.s no indication before 
him to remind him of the condition of the line. 

Fig. 8 shows the signals at a typical English station, which 
may be called B. Notice having been received over the block 
telegraph that a train is coming from A (on the up track), the 
signalman in the cabin, b, lowers the home signal h ; and (if the 
block section from B to C is clear of trains) he lowers the starting 
signal, 5, also. The function of a distant signal d has already 
been described ; it is mechanically impossible for it to be lowered 
unless h ha^s previously been lowtired. The relation of the signals 
to the crossover road ” xx is the same in principle as i.s shown 
in fig. 5. Dwarf or disk signals such as would be used for the 
siding T or the crossover xx are omitted from the sketch. Where 
the sections are very short, the starting signal of one section is 
often placed on the same post as the distant signal of the next. 
Thus, supposing B and C to be very close to each other, B*s 
starting signal would be on the same post as C^s distant signal, 
the latter being below the former, and the two would be so 
interconnected by “ slotting ** apparatus that C could not lower 
his distant signal unless B\s starting signal was ** off/' while 
B by the act of raising his starting arm would necessarily 
throw l 7 s distant arm to danger.” In America many block 
stations have only the home signal, even at stations where 
there are points and sidings, and on double?- track lines the block 
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telegraphing for both is done on a single Morse circuit. In the 
United Kingdom the practice is to have separate apparatus and 
separate wires for each track. 

In the simple block system it is clearly possible for a signal- 
man, tlurough carelessness, forgetfulness, or other cause, and in 
disregtird of the indications of his telegraphinstruments, 
lower his signals as to admit a second train into the 
block section before the first has left it, and that without 
the driver of either train being aware of the fact. To eliminate 
as far as possible the chance of such an occurrence, which is 
directl}' opposed to the essence of the block system and may 
obviously lead to a collision, the locking of the mechanical 
signals with the electrical block instruments was introduced 
in England by W. R. Sykes about 1876, the apparatus being 
so arranged that a signalman at one end of a section is physically 
unable to lower his signals to let a train enter that section until 
they have been released electrically from the cabin at the other 
end. The starting signal at a block section A cannot be lowered 
until the signalman at the next station B, by means of an electric 
circuit, unlocks the lever in connexion with it. In so doing he 
breaks the unlocking circuit at his own station, and this break is 
restored only on the arrival of the train for which the unlocking 
was performed, the wheels of the train acting through a lever 
or by a short rail circuit. Valuable improvements have been 
made in this machine by Patcnall, Coleman and others, and these 
are in use in America, where the system is known as the ** con- 
trolled manual.’* The passage of a train is also made to set a 
signal at “ stop ” automatically, by disconnecting the rod 
between the signal and its lever. The connexion cannot be 
restored by the signalman ; it must be done by an electro-magnet 
brought into action by the train as it passes the next block 
station. 

The block system is used on single as well as on double lines. 
In the United Kingdom and in Australia the means for pre- 
venting collisions between trains running towards 
single-track railways is the “ staff 
system.” The staff, suitably inscribed, is delivered 
to the engine-driver at station A, and constitutes his authority 
to occupy the main track between that station and station B. 
On reaching B he surrenders the staff, and receives another one 
which gives him the right to the road between B and C. If 
there are two or more trains to be moved, all except the last 
one receive tickets, which belong to that particular staff. The 
staff system requires no telegraph ; but to obviate the incon- 
venience of sometimes finding the staff at the wrong end of the 
road, electric staff apparatus has been devised. Staffs (or tablets) 
in any desired number are kept at each of the two stations, and 
are locked in a cabinet automatically controlled, through 
electro^magnets, by apparatus in the cabinet at the other station ; 
and a staff (or tablet) being taken out at one station, a second one 
cannot be taken out at either station until this first one is re- 
turned to the magazine at one station or the other. Thus there 
is a complete block system. By simple “ catching apparatus ” 
on the engine, staffs or tablets may be delivered to trains moving 
at a good speed. 

The signals so far described depend for their operation, either 
wholly or partially, on human agency, but there are others, 
AutommUe known as “ automatic,” which are worked 

Migntth, trains themselves, without human intervention. 

Such signals, as a rule, are so arranged that normally 
they are constrained to stand at ** safety,” instead of in the 
“ danger ” position, which, like ordinary signals, they assume 
if left to themselves ; but as a train enters a block section the 
constraint on the signals that guard it is removed and they 
return to the danger position, which they retain till the train has 
passed through. To effect this result an electrical track circuit 
or rail circuit is employed, in conjunction with some form of 
power to put the signalling devices to safety. Live-wire circuits 
were formerly employed, but are now generally abandoned. 
The current from a battery b (fig. 9) passes along the rails of one 
side of the track to the signal s and returns along the other rails 
through a relay. If the current through this relay is stopped in 


any way, whether by failure of the battery or by a short circuit 
caused by the presence of a train or vehicle with metal wheels 
connected by metal axles on any part of the block section, its 
electro-magnet is de-energized, and its armature drops, removing 
the constraint which kept the signals at safety and allowing them 
to move to danger. When the train has passed through the block 
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section the current is restored and the signals are forced back to 
show safety. The current used for the track circuit must be of 
low tension, because of the imperfect insulation, and as a rule 
the ballast must not be allowed to touch the rails and must be 
free from iron or other conducting substance. At each rail joint 
a wire is used to secure electrical continuity, and at the ends of 
each block section there are insulating joints in the track. Block 
sections more than abolit i m. long are commonly divided into 
two or more circuits, connected together by relays ; but usually 
they are made tinder i m. in length and often on intra-urban 
railways very much less, so that many more trains can be passed 
over the line in a given time than is possible with ordinary 
block signalling. At points the track circuit is nm through a 
circuit breaker, so that the “ opening ” of the points sets the 
signal for the section. The circuit is also led through the rails 
of the siding so far as they foul the main track. An indicator at 
each switch gives visual or audible warning of an approaching 
train. 


The signals themselves have been devised to work by clock- 
work, by electricity— obtained, not from the track circuit, but 
from a power station, or from non-freezing batteries at each post, 
or from accumulators charged by dynamos situated, say, every 
10 m. along the line^and by pneumatic power, cither com- 
pressed atmospheric air laid on from a main or carbonic acid gas 

stored in a tank at the foot of 
the posts, each tank furnishing 
power for several thousand move- 
ments of the signal arm. A clock- 
work signal is shown in fig, 10. 
When an electro-magnet in the rail 
circuit drops its armature, the 
mechanism is released and causes 
the disk to turn and indicate stop. 
On the restoration of the current 
the disk makes another quarter 




Fig. io. — Signfil moved by 
clockwork (Union). 


Fig. 11. — Enclosed disk 
signal (Hull). 


turn and then shows only its edge to the approaching train, 
indicating “ all clear.” 

I1ie enclosed disk signal, commonly called a ” banjo ” (fig. 11), 
is a circular box about 4 ft. in diameter, with a gl^ss-covered 
opening, behind which a red disc is shown to indicate stop. 
The disk, very light, made of cloth stretched over a wire, or of 
aluminium, is supported on a spindle, which is delicately balanced 
on a pivot so that the clo.sing of an electro-magnet lifts the disk 
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away from the window and thus indicates all clear.” On the 
withdrawal or failure of the current the disk falls by gravity to 
the “ stoj) ” position, A local battery is used, with a relay, the 
rail circuit not being strong enough to lift the disk. In the 
electro-pneumatic system a full-size semaphore is used. Com- 
pressed air, from pumps situated at intervals of lo to 20 m., 
is conveyed along fe line in an iron pipe, and is supplied to a 
cylinder at each signal, exactly as in pneumatic interlocking, 
before described. The rail circuit, when complete, maintains 
pressure in a cylinder, holding the signal ‘‘ off.” On the entrance 
of a train or the failure of the current, the air is liberated and the 
signal arm is carried by gravity to the ” stop ” position. 

Automatic signals are sometimes made to stand normally 
(when no train is in the section) in the stop ” position. The 
local circuit is connected with the rail circuit so that it is closed 
only when a train is approaching within, say, i m. With the rail 
circuit, distant signals are- controlled, without a line wire, by 
means of a polarized relay. Each signal, when cleared, changes 
the polarity of the rail circuit for the next section in its rear, and 
this, by the polarized relay, closes the local circuit of the distant 
signal, without affecting the home signal for that section, 
Automatic signals are used in America on a few single lines. 
The. signal at A for the line AB is arranged as before described ; 
and the signal at B, for movements in the opposite direction, is 
worked by iiieans of a line wire from A, strung on poles. When 
a section is occupied, signals are set two sections away, so as to 
provide against the simultaneous entry of two trains. 

One of the cjiief causes of anxiety and diliiculty in tlie working 
of railway traffic is fog, which practically blots out the whole system 
p of visible signals, so that while the block telegraph re- 

MlrnaWnr f^he means of communicating the necessary in- 

* "* sir actions to the driver arc no longer effective. Delay atid 

confusion immediately arise ; and in order to secure safety, speed 
lias to be lessened, trains have to be reduced in number, and a 
system of “ fog-signalling introduced. In England, esp ecially 
around London, elaborate arrangements liavc to be made. “ Fog- 
signalling consists in the employment of auditde signals, or de- 
tonators, to convey to drivers the information ordinarily imparted 
by the visible or semaphore signals. As soon as iiossiblc after a fog 
conies on, a man is stationed at the foot of each distant signal, and 
generally of each home signal also, who by means of detonators, red 
and green flags and a hand-lamp, conveys information to the driver 
of every train as to the position of the semaphore arm. A detonator 
is a small flat metal case about 2 hi. in diameter and ^ in. deep, 
funiished witli two leaden cars or clips which can be easily bent down 
to grip the head of the rail. The case contains some detonating 
composition, which readily explodes with a loud report when a wheel 
passes over it. As soon as a signal arm is raised to danger,” the 
fogman places upon one of the rails of the track to wliich tfie signal 
applies two detonators, or in the case of a new and improved class of 
detonator which contains two separate charges in one case, one 
detonator, and at the same time exhibits a red flag or light to the 
driver of an approaching train. The engine of a train passing over 
the detonators explodes them, the noise so made being sufficient to 
apprise the driver that the signal, though invisible to liim, is at 
danger, and he then should act in the same way as if he had .seen 
the signal. If, however, the .signal arm should be lowered to the 
“ all-riglit ” position before a train reaches it, the fogman should 
immediately remove the detonators and exhibit a green flag or 
lamp, replacing tlic detonators as soon as the signal is again raised 
to danger. As a rule the fogmen are drawn from the ranks of the 
permanent-way men, who otherwise would be idle. But if, as 
sometimes happens, a fog continues for .several days, great difficulty 
Is experienced in obtaining sufficient men to carry on tliis imporbrnt 
duty without undue prolongation of their hours of work. When 
tliis hai)i)ens, signalmen, shunters, porters, yardsmem and even clerks 
may have to be called on to take a turn at " fogging.'* Some 
companies have adopted mechanical appliances, whereby a man can 
place a detonator upon a line of rails or remove it wliiie standing at a 
distance away from the track, thus enabling him to attend to more 
than one line without danger to himself. The cost of detonators often 
amounts to a considerable sum ; and an apparatus called an econch 
miger has been introduced, whereby the explosion of one detonator 
removes the second from the rails tiefore the wheels reach it. As it is 
only necessary for one detonator to explode, the object of placing 
two on the rails being merely to guard against a miss-fire, consider- 
able saving can thus be effected. Many attempts have been made to 
design a mechanical apparatus for conveying to a driver the re- 
quisite information as to the state of tlic signals during a fog, and for 
enabling the fogmen to be dispensed with. Such inventions usually 
consist of two parts, namely (i) an inclined plane or block or trigger, 
placed on the pennanent way alongside the track or between the 
rails, and worki' ig in connexion with the arm of the signal ; and (2) a 


lever or rod connected with the steam-whistle, or an electric bell or 
indicator on the foot-plate, and depemding from the under-side of the 
engine in such a position as to come in conbict with the apparatus on 
the ground, when the latter is raised above the itvel of the rails. 
Most of the proposed systems only give an indication when the signal 
is at danger, and are silent when the signal is off. This is contrary 
to good practice, which requires that a driver should receive a positive 
indication both when the signal is ” off '* as well as when it is ” on.” 
If tliis is not done, a driver mny, if the signal is ” off *' and if the fog 
is thick, be unaware that he lias passed the signal, and not know 
wliat part of the line he has reached. The absence of a signal at a 
place where a signal is usually exhibited should invariably be taken 
to mean danger. Fog signalling macliines that depend on the ex- 
plosion of detonators or cartridges have the drawback that they 
require recharging after a certain number of explosions^ varying with 
the nature and size of the machine. Fveu when a satisfactory form 
of appliance has been discovered, the manner of using it is by no 
means simple. It is clearly no usej placing s\ich an apparatus im- 
mediately alongside a stop signal, as the driver would receive the 
intimation too late for him to be able to stop at the retjuired spot. 
To place devices of this description at or near every stop signal m a 
large station or busy junction would involve a multiplication of wires 
or rods which is undesirable. Every sucji apjiaratus should certainly 
be capable of giving an ” all-right ** signal as well as a " danger 
signal. It req uircs very caref ul maintenance, and .should be in regular 
daily use to ensure its efficiency. 

The fundamental principles of railway signalling are simple, 
but the development of the science has called for much study 
and a large money outlay. On every railway of any 
conseejuence the problems of safety, economy and 
convenience are involved, one with another, Migamwog, 
cannot be perfectly solved. Even so fundamental a 
duty as that of guarding the safety of life and limb is a relative 
one when we have to consider whether a certain expenditure is 
justifiable for a given safety device. Having good discipline 
and foregoing the advantages of high speed, many a manager 
has successfully deferred the introduction of signals ; others, 
having to meet severe competition, or, in Great Britain, under 
the pressure of the government, have been forced to adopt the 
most complete apparatus at great cost. In large city terminal 
stations, where additions to the space are out of the question, 
interlocking is necessary for economy of time and labour, as, 
indeed, it is in a less degree at smaller stations also ; as a measure 
of safety, however, it is desirable at even the smallest, and the 
wise manager extends its use as fast as he is financially able. 
At cro.ssings at grade level of one railway with another, and at 
drawbridges, interlocked signals with derailing switches obviate 
the necessity of stopping all the trains, as formerly was required 
by law everywhere in America, and saving a. stop saves money, 
'rhe block system was introduced primarily for safety, but 
where trains are frecjuent it becomes also an element of economy. 
Without it trains must usually be run at least five minutes apart 
(many managers deem seven or ten minutes the shortest safe 
interval for general use), but with it the interval may be reduced 
to three minutes, or less, according to the shortness of the block 
sections. With automatic signals trains are safely run at high 
speed only m. apart, and on urban lines the distance between 
them may be only a few hundred yards. (B. B. A. ; H. M. R.) 

SIGNATURE (through Fr. from Lat. stgnaiura, stgnare, to 
sign, stgnum, mark, token, sign), a distinguishing sign or mark, 
especially the name, or something representing the name, of a 
person used by him as affixed to a document or oilier writing to 
show that it has been written by him or made in accordance 
with his wishes or directions (see Autograph, Monogram, &c.). 
In the early sense of something which “ signifies,” 2.<?. marks a 
condition, quality or meaning, the word was formerly also used 
widely, but now chiefly in technical applications. In old medical 
theory, plants and minerals were supposed to be marked by some 
natural sign or symbol which indicated the particular medicinal 
use to which they could be put ; thus yellow flowers were to 
be used for jaundice, the “ scorpion-grass,” the old name of 
the forget-me-not, was efficacious for the bite of the scorpion ; 
many superstitions were based on the human shape of the roots 
of the mandrake or mandragora ; the bloodstone was taken 
to be a cure for hemorrhage ; this theory was known as the 
” doctrine of signatures.” (See T. J. Pettigrew, Superstitions 
connected with Medicine or Surgery , 1844.) In printing or book- 
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binding the ** t>ignature is a letter or figure placed at the bottom 
of the first page of a section of a book, as an assistance to the 
binder in folding and arranging the sections consecutively; 
hence it is used of a sheet ready folded. In music it is the term 
applied to the signs affixed at the beginning of the stave showing 
the key or tonality and the time or rhythm (sec Musical Nota- 
tion). 

SIGN-BOARD, strictly a board placed or hung before any 
building to designate its character. The French enseigne in- 
d legates its essential connexion with what is known in English as 
a flag und in France banners not infrequently took the 
place of sign-boards in the middle ages. Sign-boards, however, 
are best known in the shape of painted or carved advertisements 
for shops, inns, &c., they are in fact one of various emblematic 
methods used from time iimncmorial for publicly calling atten- 
tion to tile place to which they refer. The ancient Egyptians and 
Greeks are known to have used signs, and many Roman examples 
are preserved, among them the widely-recognized bush to in- 
dicate a tavern, from which is derived the proverb ** Good wine 
needs no bush,” In some cases, such Ps the bush, or the three 
balls of pawnbrokers, certain signs became identified with 
certain trades, but apart from these the emblems employed by 
traders— evolving often into trade-marks — may in great part 
be grouped according to their various origins. Thus, at an early 
period the cross or other sign of a religious character was used 
to attract Christians, whereas the sign of the sun or the moon 
would serve the same purpose for pagans. Later, the adaptation 
of the coats of arms or badges of noble families became common ; 
these would be described by the people without consideration 
of the language of heraldry, and thus such signs as the Red Lion, 
the Green Dragon, &c., have become familiar. Another class 
of sign was that which exhibited merely persons employed in 
the various trades, or objects typical of them, but in large tow’‘ns 
where many practised the same trade, and especially, as was 
often tlic case, where these congregated mainly in the same 
street, such signs did not provide sufficient distinction. Thus 
a variety of devices came into existence — ^sometimes the trader 
used a rebus on his own name (e,g, two cocks for the name of 
Cox) ; sometimes he adopted any figure of an animal or other 
object, or portrait of a well-known person, which he considered 
likely to attract attention. Finally we have the common associa- 
tion of two heterogeneous objects, which (apart from those 
representing a rebus) were in some cases merely a whimsical 
combination, but in others arose from a popular misconception 
of the sign itself {e.g. the combination of the leg and star ” 
imty have originated in a representation of the insignia of the 
garter), or from corruption in popular speech (e,g. the com- 
bination “ goat and compasses ” is said by some to be a corrup- 
tion of “ (iod encompasses ”). Whereas the use of signs was 
generally optional, publicans v/cre on a different footing from 
other traders in tliis respect. As early as the 14th century there 
was a law in England comjKjlling them to exhiint signs, for in 
1393 the prosecution of a publican for not doing so is recorded. 
In I'rance edicts were directed to the siime end in 1567 and 1577. 
SiTM!e the object of sign-lxiards was to attract the public, they 
w( re often of an elaborate cliaracter. Not only were the signs 
Iht; mselves large and sometimes of great artistic merit (especi^ly 
in the i6th and 17th centuries, when they reached their greatest 
vogue) but the posts or rncml supports protruding from the 
houses over the street, from which the signs were swung, were 
often elaborately worked, and many beautiful examples of 
wrought-iron supports survive both in England and on the 
Continent. The i;igns were a prominent feature of the streets of 
London at this period. But here and in other large towns they 
became a danger and a nuisance in the narrow ways. Already in 
1669 a royal order had been directed in France against the 
excessive size of sign-boards and their projection too far over 
the streets. In Paris in 7761 and in London about 1762-1773 
laws were introduced which gradually compelled sign-boards 
ft be removed or fixed flat against the wall. For the most part 
ftfey only survived in connexion with inns, ftr which some 
iFthe greatest artists ^ Ifae time painted sign-boards, usually 


representing the name of the inn. With the gradual abolition 
of sign-boards the numbering of houses began to be introduced 
in the i8tli century in Ix)ndon. It had been attempted in Paris 
as early as 1512, and had become almost universal by the close of 
the i8th century, though not enforced until 1805. It appears 
to have been first introduced into London early in the i8tli 
century. Pending this development, houses which carried or 
trade at night (e.g.coffee houses, &c.) had various specific arrange 
ments of lights, and these still survive to some extent, as in the 
case of doctors’ dispensaries and chemists’ shops. 

See Jacob Larwood and John Camden Hotten, History oj Sign- 
boards (London, 1806). 

SIGNIA (mod. Segni), an ancient town of Latium (adiectum), 
Italy, on a projecting lower summit of the Volscian mountains, 
above the Via Latina, some 35 m. S.E. of Rome. The modern 
railway station, 33 m. S.K. of Rome, lies 5 m. S.E. of Signia, 
669 ft. above sea level. 'I’hc modern town (2192 ft.) occupies 
the lower part of the ancient site. Pop. (1901) 6942. Its founda- 
tion as a Roman colony is ascribed to Tarquinius Superbus, 
and new colonists were sent there in 495 b.c. Its position was 
certainly of great importance : it commands a splendid view, 
and with Anagnia, which lies opposite to it, guarded the approach 
to the valley of the Trerus or Tolerus (Sacco) and so the road to 
the south. It remained faithful to Rome both in the Latin and 
in tlie Ilannibalic wars, and served as a place of detention for the 
Carthaginian hostages during the latter. It seems to have re- 
mained a place of some importance. Like Cora it retained the 
right of coining in silver. The wonderfully hard, strong cement, 
miwJe partly of broken pieces of pottery, which served as the 
lining for Roman water cisterns (opus signinum) owes its name 
to its invention here (Vitnivius, viii. 7, 14). Its wine, pears and 
charcoal were famous in Roman times. In 90 b.c. it became a 
municipium with a senatus and praetores. in the civil war it 
jomed the democratic party, and it was from here that in 82 b.c. 
Marius marched to Sacriportus (probably rnarked by the medieval 
castle of Piomhinara, near Segni station, commanding the 
junction of the Via Labicana and the Via Latina; see T. Ashby, 
Papers oj the British School at Rome, London, 1902, i. 125 sqq.), 
where he was defeated with loss. After this we hear no 
more of Signia until, in the middle ages, it bcciime a papal 
I fortress. 

The city wall, constructed of polygonal blocks of the mountain 
limestone and i J m. in circumference, is still well preserved and 
has several gates ; the largest, Porta Saracinesca, is roofed by 
the gradual inclination of the sides until they are close enough 
to allow of the placing of a lintel. The other gates arc mostly 
narrow posterns covered with flat monolithic lintels, and the 
careful jointing of the blocks of which some of them are composed 
may be noted. Their date need not be so early as is generally 
believed (cf. Norba) and they arc certainly not pre-Roman. 
A portion of the wall in the modern town has been restored in 
opus quadratum of tufa in Roman times. Above the modern 
town, on the highest point, is the church of S. Pietro, occupying 
the central cella of the ancient Capitolium of Signia (which had 
three celiac). The walls consist of rectangular blocks of tufa, and 
the whole rests upon a platform of polygonal masses of limestone 
(see R. Delbruck, Das Capitolium von Signia, Rome, 1903). 
An open circular cistern in front of the church lined with rect- 
angular blocks of tufa may also be noted. (T. As.) 

SIGNIFICS. 7 ’he term “ Signifies ” may be defined as the 
science of meaning or the study of significance, provided sufficient 
recognition is given to its practical aspect as a mctliod of mind, 
one which is involved in all forms of mental activity, including 
that of logic. 

In Baldwin’s Dictionary oj Philosophy and Psychology (1901- 
1905) the following definition is given : — 

** 1. Signifies implies a careful distinction between (a) sense or 
signification, ih) meaning or intention and (c) significance or ideal 
worth. It will be seen that the reference of the first is mainly verbal 
(or rather scnsal), of the second volitional, and of the third moral 
(#.g. wc speak ot some event * the significance of which cannot be 
overrated/ and it would be impossible in such a case to substitute 
the * sense * or the ‘ meaning * of such event, without serious loss). 
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Signifies treats of the relation of the sign in the widest sense to 
each of these. 

2. A proposed method of mental training aiming at the concentru’ 
tion of intellectual activities on that which is implicitly assumed to 
constitute the primary and ultimate value of every form of study, 
what is at present indifierently called its meaning or sense, its 
import or significance. . . . Signifies as a science would centralise 
and co-ordinate, interpret, inter-relate and concentrate tlie efiorls 
to bring out meanings in every form, and in so doing to classify the 
various applications of the signifying property clearly and distinctly." 

Since this dictionary was published, however, the subject has 
undergone furtlier consideration and some development, which 
necessitate modifications in the definition given. It is clear 
that stress needs to be laid upon the application of the principles 
and method involved, not merely, though notably, to language, 
but to all other types of human function. There is need to insist 
on the rectification of mental attitude and increase of inter- 
pretative power which must follow on the adoption of the 
significal view-point and method, throughout all .stages and forms 
of mental training, and in the demands and contingencies of life. 

In so far as it deals with linguistic forms. Signifies includes 
“ Semantics,” a branch of study which was formally introduced 
and expounded in 1897 by Michel Br^al, the distinguished French 
philologist, in his Essai de simantique. In 1900 this book was 
translated into English by Mrs Henry Cust, with a preface by 
Professor Postgate, M. Brcal gives no more precise definition 
than the following : — 

" Extraire de la linguistique ce qui en ressort comme aliment pour 
la reflexion et — je ne crains pas de 1 *aj outer - comm c regie pour notre 
propre langage, puiseme chacun dc nous collabore pour sa pai*t ’X 
1 evolution de la parcue humaine, voil4 ce qui m6rilc d'6tre mis en 
lumidre, voil^ ce qui j'ai cssay6 de faire en ce volume." 

In the Dictionary of Philosophy md Psychology Semantics is 
defined as "the doctrine of historical word -meanings; the 
systematic discussion of the history and development of changes 
in the meanings of words.” It may thus be regarded as a reform 
and extension of the etymological method, which applies to 
contemporary as well as to traditional or historical derivation. 
As human interests grow in constantly specialized directions, the 
vocabulary thus enriched is unthinkingly borrowed and re- 
borrowed on many sides, at first in definite quotation, but soon 
in unconscious or deliberate adoption. Semantics may thus, for 
present purposes, be described as the application of Signifies 
within strictly philological limits ; but it does not include the 
study and classification of the “ Meaning ” tenns themselves, 
nor the attainment of a clear recognition of their radical import- 
ance as rendering, well or ill, the expressive value not only of 
sound and script but also of all fact or occurrence which demands 
and may arouse profitable attention. 

The first duty of the Significian is, therefore', to deprecate the 
demand for mere linguistic reform, which is indispensiitble on its 
own proper ground, but cannot be considered as the satisfaction 
of a radical need such as that now suggested. To be content with 
mere reform of articulate expression would be fatal to the 
prospect of a significantly adequate language ; one characterized 
by a development only to be compared to that of the life and 
mind of which it is or should be naturally the delicate, flexible, 
fitting, creative, as also controlling and ordering. Expression, 

The classified use of the terms of expression-value suggests 
three main levels or classes of that value — those of Sense, 
Meaning and Significance. 

(a) The first of these at the outset would naturally be associated 
with Sense in its most primitive reference ; that is, with the 
organic response to environment, and with the essentially 
expressive element in all experience. We ostracize the .senseless 
in speech, and also ask " in what sense ” a word is used or a 
statement may lx? justified. 

Ih) But " Sense ” is not in itself purpo.sive ; whereas that is 
the main character of the word " Meaning,” which is properly 
reserved for the specific sense which it is intended to convey. 

(c) As including sense and meaning but transcending them in 
range, and covering the far-reaching consequence, implication, 
ultimate result or outcome of some event or experience, the term 
" Significance ” is usefully applied. 
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These are not, of course, the only significal terms in common 
use, though perhaps sense and significance are on the whole the 
most consistently emjfioyed. We have also signification, pur- 
port, import, bearing, reference, indication, application, implica- 
tion, denotation and connotation, the weight, the drift, the 
tenour, the lie, the trend, the range, the tendency, of given 
statements. We say that this fact sugge.sts, that one portends, 
another carries, in\'olves or entails certain consequences, or 
justifies given inferences. And finally we ha\'e the value of all 
forms of expression ; that which makes worth while any assertion 
or proposition, concept, doctrine or theory ; the definition of 
scientific fact, the use of symbolic method, the construction of 
mathematical formulae, the playing of an actor^s part, or even 
art itself, like literature in all its forms. 

The distinctive instead of haphazard use, then, of these and 
like terms would soon, both as clearing and enriching it, tell for 
good on our thinking. If we consideretl that any one of them 
were senseless, unmeaning, insignificant, we should at once in 
ordinary usage and in education disavow and disallow it. As it 
is, accepted idiom may unconsciously either illuminate or con- 
tradict experience. We speak, for instance, of going through 
trouble or trial ; we ncv(;r speak of going through well-being. 
That illuminates. But also we speak of the Inner or Internal as 
alternative to the spatial — ^reducing the spatial to the External. 
The very note of the value to the philosopher of the “ Inner ” 
as opposed to the “ Outer ” experiencxi is that a certain example 
or analogue of enclosed space — ^a specified inside — is thus not 
measurable. That obscures. Such a usage, in fact, implies that, 
within enclosing limits, space sometimes ceases to exist. Com- 
ment is surely needless. 

The most urgent reference and the most promising field for 
Signifies lie in the direction of education. The normal child, 
with his inborn exploring, significating and comparing tendencies 
is so far the natural Significian. At once to enrich and simplify 
language would for him be a fascinating endeavour. Even his 
crudeness would often be suggestive. It is for his elders to siqiply 
the lacking criticism out of the storehouse of racial experience, 
acc^uired knowledge and ordered (economy of means ; and to 
educate him also by showing the dangers and drawbacks of 
uncontrolled linguistic, as other, adventure. Now the evidence 
that this last has virtually been hitherto left undone and even 
reversed, Ls found on can‘ful examination to be overwhelming.^ 
Unhappily what we have so far called education has, anyhow 
for centuries past, ignored — indeed in most cases even Ixilked — 
the instinct to scrutinise and appraise the value of all that exists 
or happens within our ken, aptual or possible, and fittingly to 
express this. 

Concerning the linguistic bearing of Signifies, abundant 
evidence has been collected, often in quarters where it would 
least be expected — 

1. Of general unconsciousness of confusion, defeat, anti- 
quation and inadequacy in language. 

2. A. Of admission of the fact in given cases, but pica of 
helplessness to set thiiigs right. B. Of protest in such cases and 
suggestions for improvt'ment. 

3. Of direct or implied denial that the evil exists or is serious, 
and of prejudice against any attempt at concerted control and 
direction of the most developed group of languages. 

4. Of the Joss and danger of now unworthy or misfitting 
imagery and of symbolic assertion, observance or rite, once both 
worthy and fitting. 

5. Of the entire lack, in education, of emphasis on the indis- 
pensable means of healthy m(mtal development, i,e, the removal 
of linguistic liindrances and the full exploitation and expansion 
of available resources in language. 

6. Of the central importance of acquiring a clear and orderly 
use of the terms of what we vaguely call " Meaning ” ; and also 
of the active modes, by gesture, signal or otherwise, of conveying 
intention, desire, impression and rational or emotional thought. 

' It would be impossible of course in a short sj)ace to prove tliis 
contention. But the proof exists, and it is at the service of those who 
quite rea.sonably may eleny its possible existence. 
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7. Finally and notably, of the wide-spread and all-pervading 
havoc at present wrought by the persistent neglect, in modern 
civilization, of the factor on which depends so much of our practi- 
cal and intellectual welfare and advance. 

As the value of tliis evidence is emphatically cumulative, the 
fev/ and brief examples necessarily tom from their context for 
which alone room could here be found would only be misleading. 
A selection, however, from the endless confusions and logical 
absurdities which are not only tolerated but taught without 
correction or warning to children may be given. 

We speak of beginning and end as complementary, and 
then of “ both ends ; but never of both beginnings. We talk of 
truth when we mean accuracy : of the literal (*‘ it is written 
when we mean the actual (** it is done Some of us talk of the 
mystic and his mysticism, meaning by this, enlightenment, 
dawn heralding a day ; others (more justly) mean by it the 
mystifying twilight, darkening into night. We talk of the un- 
knowable when what that is or whether it exists is precisely 
what we cannot know — the idea presupposes what it denies ; we 
affirm or deny immortality, ignoring its correlative innatality ; 
we talk of solid foundations for life, for mind, for thought, when 
we mean the starting-points, foci. We speak of an eternal sleep 
when the very raison d'etre of sleep is to end in awaking — it is 
not sleep unless it does ; we appeal to a root as to an origin, 
and also figuratively give roots to the locom otive animal. We 
speak of natural “ law ’* taking no count of the sub-attentive 
working in the civilized mind of the associations of the legal 
system (and the law court) with its decreed and enforced, but 
also revocable or modifiable enactments. Nature, again, is in- 
differently spoken of as the norm of all order and fitness, the 
desecration of which is reprobated as the worst form of vice and 
is even motherly in bountiful provision ; but also as a monster of 
reckless cruelty and tyrannous mockery. Again, we use the word 
“ passion '' for the highest activity of desire or craving, while we 
k-eep passive ” for its very negation. 

These instances might le indefinitely multiplied. But it mu^ 
of course be borne in mind that we are throughout dealing only 
with the idioms and habits of the English language. Each 
civilized language must obviously be dealt with on its own 
merits. 

The very fact that the signiffcating and interpretative function 
is the actual, though as yet little recognized and quite unstudied 
condition of mental advance and human achievement, accounts 
for such a function being taken for granted and left to 
take care of itself. This indeed, in pre-civilized ages (since it 
was then the very condition of safety and practically of survival), 
it was well able to do. But the innumerable forms of pro- 
tection, precaution, artificial aid and special facilities wiiich 
modem civilization implies and provides and to which it is always 
adding, have entirely and dangerously changed the situation. 
It has become imperative to realize the fact that through disuse 
we have partly lost the greatest and the most universal of human 
prerogatives. Hence arises the special difficulty of clearly 
s) lowing at this stage that man has now of set purpose to recover 
and develop on a higher than the primitive plane the sovereign 
power of unerring and productive interpretation of a world which 
even to a living, much more to an intelligent, being, is essentially 
significant. These conditions apply not only to the linguistic 
but to all forms of human energy and expression, which before 
all else must be significant in the most active, as the highest, 
sense and degree. Man has from the outset been organizing his 
experience ; and he is bound correspondingly to organize the 
expression of that experience in all pha.ses of his purposive 
activity, but more especially in that of articulate speech and 
linguistic symbol. Thk at once introduces the volitional element ; 
one which has been strangely eliminated from the very function 
which most of all needs and would rej)ay it. 

One point must here, however, be emphasised. In attempting 
to inaugurate any new departure from habitual thinking, history 
witnesses that tlxe demand at its initial stage for unmistakably 
clear exposition must be not only unrca.sonahlc but futile. This 
of course must be appeal for the vital 


regeneration of all modes of Expression and especially of Language, 
by the practical recognition of an ignored but governing factor 
working at its very inception and source. In fact, for many 
centuries at least, the leading civilizations of the world have been 
content to perpetuate modes of speech once entirely fitting but 
now often grotesquely inappropriate, while also remaining 
content with casual changes often for the worse and always liable 
to inconsistency with context. This inevitably makes for the 
creation of a false standard both of lucidity and style in linguistic 
expression. 

Still, though we must be prepared to make an effort in assuming 
what is virtually a new mental attitude, the effort will assuredly 
be found fully worth making. For there is here from the very 
first a special compensation. If, to those whose education has 
followed the customary lines, nowhere is the initial difficulty of 
moving in a new direction greater than in the one termed 
Signifies, nowhere, correspondingly, is the harvest of advantage 
more immediate, greater, or of wider range and effort. 

It ought surely to be evident that the hope of such a language ; 
of a speech which shall worthily express human need and gain 
in its every possible development in the most efficient possible 
way, depends on the awakening and stimulation of a sense which 
it is our common and foremost interest to cultivate to the utmost 
on true and healthy lines. This may be described as the im- 
mediate and insistent scn.se of the pregnancy of things, of the 
actual bearings of experience, of the pressing and cardinal im- 
portance, as warning or guide, of that experience considered as 
indicative ,* a Sense realized as belonging to a world of what 
for us must always be the Sign of somewhat to be inferred, 
acted upon, used as a mine of pertinent and productive symbol, 
and as the normal incitant to profitable action. When this 
germinal or primal sense— as also the practical starting-point, 
of language — has become a reality for us, reforms and acquisitions 
really needed will naturally follow as the expression of such 
a recovered command of fitness, of boundless capacity and of 
perfect coherence in all modes of expression. 

One objection, however, which before this will have suggested 
itself to the critical reader, is that if we are here really dealing 
with a function which must claim an importance of the very first 
rank and affect our whole view of life, practical and theoretical, 
the need could not have failed long ago to be recognised and 
acted upon. And indeed it is not easy in a few words to dispose 
of such an objection and to justify so venturesome an apparent 
adox as that with which we are now concerned. But it may 
pointed out that the special development of one faculty 
always entails at least the partial atrophy of another. In a case 
like this the principle typically applies. For the main human 
acquirement lias been almost entirely one of logical power, subtle 
analysis, and co-ordination of artificial means. In modern 
civilization the ajiplication of these functions to an enormous 
growth of invention of every kind has contributed not a little 
to the loss of the swift and direct sense of point : the sensitiveness 
as it were of the compass-needle to the direction in which experi- 
ence was moving. Attention has been forcibly drawn elsewhere ; 
and moreover, as already pointed out, the natural insight of 
children, which might have saved the situation, has been 
methodically silenced by a discipline called educative, but mainly 
suppressive and distortive. 

The biological history of Man has been, indeed, a long series 
of transmutations of form to subserve higher functions. In 
language he has so far failed to accomplish this. There has even 
in some directions been loss of advantage already gained. While 
his nature has been plastic and adaptive, language, the most 
centrally important of his acquirements, has remained relatively 
rigid, or what is just as calamitous, fortuitously elastic. There 
liave been notable examples — ^the classical languages — of the 
converse process. In Greek and Latin, Man admirably con- 
trolled, enriched, varied, significated his expressions to serve his 
mental needs. But wc forbear ourselves to follow and better 
this example. All human energies have come under orderly 
direction and control except the one on which in a true sense they 
all depend. This fatal omission, for which defective methods 
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of education arc mainly responsible, has disastrously told upon 
the mental advance of the race. }lut after all, we have here a 
comparatively modern neglect and helplessness. Kant, for 
instance, complained bitterly of the defeating tendency of 
language in his day, as compared with the intelligent freedom 
of the vocabulary and idiom of the classical ” Greek, who was 
always creating expression, moulding it to his needs and finding 
an equally intelligent response to his efforts, in his listeners and 
readers — in short, in his public. 

Students, who arc prepared seriously to take up this urgent 
question of the application of Signifies in education and through- 
out all human spheres of interest, will soon better any instniction 
that could be given by the few who so far have tentatively striven 
to call attention to and bring to bear a practically ignored and 
unused method. But by the nature of the case they must be 
prepared to find that accepted language, at least in modern 
European forms, is far more needlessly defeating than they have 
supposed possible : that they themselves in fact are continually 
drawn back, or compelled so to write as to draw back their 
readers, into what is practically a hotbed of confusion, a prison 
of senseless formalism and therefore of barren controversy. 

It can hardly be denied that this state of tilings is intolerable 
and demands effectual remedy. The study and systematic and 
practical adoption of the natural method of Signifies can alone 
lead to and supply this. Signifies is in fact the natural response 
to a general sense of need which daily becomes more undeniably 
evident. 1 1 founds no school of thought and advocates no techni- 
cal specialism. Its immediate and most pressing application is, 
as already urged, to elementary, secondary and specialised 
education. In recent generations the healthy sense of discontent 
and the natural ideals of interpretation and expression have been 
discouraged instead of fostered by a training which has not only 
tolerated but perpetuated the existing chaos. Signs, however, 
are daily increasing that Signifies, as implying the practical 
recognition of, and emphasising the true line of advance in, a 
recovered and enhanced ]>ower to interpret ex|)erience and 
adeciuately to express and apply that power, is destined, in the 
right hands, to become a socially operative factor of the first 
importance. 

Literature.- Lady Welby, ** Sense, Meaning and Interpretation/' 
in Alind (January and Apiii 1^9(1), Grains of sSensc (1^97), Whal is 
Meaning? (1903); l^rofcssor F. 'J onnios, " riiilosophical Termino- 
logy (Wcll)y lYize Kssay), Mind (July and October 1899 and 
January 1900), also article in Jahrbuch^ (S:c., and supplements 
to Philosophische Tcrminologie (December J90O) ; lYof<‘ssor G. F. 
vStout, Manual of Psychology (1*898) ; Sir T. Cli/Iord Allbutt 's Address 
on “ Words and Thing.s ” to the Students’ Physical Society of Guy’s 
Hosjntal (October igo(y) ; Mr W. J. Crecnstnjct’s “ Recent Science '* 
articles in the IV esiminster GazetL' (November 15, 1906, and January 
10, I9»7)* (V. W.) 

SIGN-MANUAL, ROYAL, the autograph signature of the 
sovereign, by which he expresses his pleasure cither by order, 
commission or warrant. A sign-manual warrant may be either 
an executive act, an ay)pointment to an office, or an authority 
for affixing the Great Seal. It must l)e countersigned by a 
principal secretary of state or other resy)onsible minister. A 
royal order under the sign -manual, as distinct f/om a sign-manual 
warrant, authorizes the expenditure of money, appropriations. 
There arc certain offices to which ay>pointment is made by com- 
mission under the great seal, the appointment of an officer 
in the anny or that of a colonial governor. The sign-manual is 
also used to give power to make and ratify treaties. In certain 
cases the use of the sign-manual has been dispensed with, and a 
stamp affixed in lieu thereof, as in the case of George IV., whose 
bodily infirmity made the act of signing difficult and painful 
during the last weeks of his life. A sy>ecial act was passed pro- 
viding that a stamp might be affixed in lieu of the sign-manual 
(ii Geo. IV. c. 23), but the sovereign had to express his consent 
to each separate use of the stamp, the stamped document being 
attested by a confidential servant and several officers of state 
(Anson, Law and Custom of the Constitution, 1907, vol. ii. pt, i. 
P* 59)' 

SIGNORELLI, LUCA {c. 1442-^:. 1524), Italian painter, was 
born in Cortona — his full name being Luca d’Egidio di Ventura ; 


he has also been called Luta da Cortona. The precise date of his 
birth is uncertain ; but, as he is said to have died at the age of 
eighty-two, and as he was certainly alive during some y)art of 
1524, the birth-date of 1442 must be nearly correct. He belongs 
to the Tuscan school, associated with that of Umbria. His first 
impressions of art seem to be due to Perugia — the styie of 
Bonfigli, Fiorenzo and Pinturicchio. Lazzaro Vasari, the great- 
grandfather of Giorgio Vasari, the historian of art, was brotlicr 
to Luca’s mother ; he got Luca ay)y)renticed to Piero de’ Fran- 
ceschi. In 1472 the young man was painting at Arezzo, and in 
1474 at Citt& di Gastello. He y)resented to Lorenzo de’ Medici 
a picture which is probably the one named the “ School of Pan,” 
discovered some years ago in Florence, and now belonging to the 
Berlin gallery ; it is almost the same subject which he painted 
also on the wall of the Petrucci jialace in Siena — the principal 
figures being Pan himself, Olympus, Echo, a man reclining on the 
ground and two listening shepherds. He executed, moreover, 
various sacred pictures, showing a study of Botticelli and Lippo 
Lippi. Pope Sixtus IV. commis.sioned Signorelli to paint some 
frescoes, now mostly very dim, in the shrine of Loreto — Angels, 
Doctors of the C'hurch, Evangelists, Apostles, the Incredulity 
of 'i’homas and the Conversion of St Paul. lie also executed 
a single frcs(U) in the Sistine Chayiel in Rome, the “ Acts of Moses”; 
another, “ Moses and Ziy)y)orah,” which has been usually ascribed 
to Signorelli, is now recognized as the work of Perugino. Luca 
may have stayed in Rome from 1478 to 1484. In the latter year 
he returned to his native Cortona, which remained from this time 
his ordinary home. From 1497 he began some professional 
excursions. In Siena, in the convent of Chiusuri, he painted 
eight frescoes, forming part of a vast series of the life of St 
Benedict ; they arc at present much injured. In the palace of 
Pandolfo Petrucci he worked upon various classic or mythological 
.subjects, including the “ School of Pan ” already mentioned. 
From Siena he went to Orvieto, and here he produced the works 
which, beyond all others, stamp his greatness in art. These are 
the frescoes in the chapel of S. Brizio, in the cathedral, which 
already contained some pictures on the vaulting by Fra Angelico. 
The works of Signorelli represent the “ Jiast Days of the Mundane 
Dispensation,” with the “ Pomp and the P^all of Antichrist,” 
and the “ Eternal Destiny of Man,” and occupy three vast 
lunettes, each of them a single pidurc. In one of them, Anti- 
christ, after his portents and impious glories, falls headlong from 
the sky, crashing down into an innumerable crowd of men and 
women. “ Paradise,” the ” Elect and the Condemned,” “ Hell,” 
the “ Resurrection of the Dead,” and the “ Destruction of the 
Reprobate ” follow in other compartments, 'i’o Angelico’s 
ceiling Signorelli added a section showing figures blowing 
trumpets, &c. ; and in another ceiling he depicted the Madonna, 
Doctors of the Church, Patriarchs and Martyrs. There is also 
a great deal of subsidiary work connected with Dante, and with 
the poets and legends of anticjuity. The daring and terrible 
invention of the great compositions, with their powerful treat- 
ment of the nude and of the most arduous foreshortenings, and 
the general mastery over complex grouping and distribution, 
marked a development of art which had never previously been 
attained. It has been said that Michelangelo felt so strongly the 
might of Signorelli’s delinciations that he borrowed, in his own 
” Last Judgment,” some of the figures or combinations which 
he found at Orvieto ; this statement, however, has not been 
verified by precise instances. 'I'he contract for Luca’s work is 
.still on record. He undertook on 5th April 1499 to complete the 
ceiling for 200 ducats, and to paint th(? walls for 600, along with 
lodging, and in every month two measures of wine and two 
quarters of corn, Signoredli’s first stay in Orvieto lasted not more 
than two years. In 1502 he returned to Cortona, and painted a 
dead Christ, with the Marys and other figures. Two years later 
he was once more back in Orvieto, and completed thi? whole of 
his work in or about that time, i.e, some two years before 1506—- 
a date famous in the history of the advance of art, when Michel- 
angelo displayed his cartoon of Pisa. 

After finishing off at Orvieto, Signorelli w'as much in Siena. 
In 1507 he executed a great altarpiece for S, Medardo at Arcevia 
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in Umbria — the '' Madonna and Child/' with the Massacre of 
the Innocents*' and other episodes. In 1508 Pope Julius II. 
determined to readorn the caniere of the Vaticran, and he sum- 
moned to Rome Signorelli, in company with Perugino, Pinturic- 
chio and Bazzi (Sodoma). They began operations, but were 
shortly all superseded to make way for Raphael, and their work 
was taken down. Luca now returned to Siena, living afterwards 
for the most part in Cortona. He continued constantly at work, 
but the performances of liis closing years were not of special 
mark. In 1520 he went with one of his pictures to Arezzo. 
Here he saw Giorgio Vasari, aged eight, and encouraged his 
father to second the boy’s bent for art. Vasari tells a pretty 
st()r>’ how the wellnigh octogenarian master said to him “ Impara, 
parentino ” (“ You must study, my little kinsman ”), and clasped 
a jasper round his neck as a preservative against nose-bleeding, 
to which the child was subject. He was partially paralytic 
when he began a fresco of the “ Baptism of Christ in the chapel 
of Cardinal Passerini’s palace near Cortona, which (or else a 
** Coronation of the Virgin '' at Foiano) is the last picture of his 
specified. Signorelli stood in great repute not only as a painter 
but also as a citizen. He entered the magistracy of Cortona as 
early as 1488, and in 1524 held a leading position among the 
magistrates of his native place. In or about the year 1524 he 
died there. 

Signorelli from an early ago paid great attention to anatomy, 
carrying on his studies in burial grounds. He surpassed all his con- 
temporaries in showing the structure and mtjchanisrn of the nude 
in immediate action ; and h<J (wen went beyond naturti in experi- 
ments of this kind, trying hypothetical attitudes and combinations. 
His drawings in the f-ouvre demonstrate this and bear a close 
analogy to the method of Michelangelo. Ho aimed at powerful 
truth rather than nobility of form ; colour was comparatively 
neglecte^d, and his chiaroscuro exhibits shar]> (.^positions of lights 
and shadows. He had a vast influence ov er tlie painters of his own 
and of succeeding times, but had no pupils or assistants of high 
mark ; one of them was a nejihcw named Francesco. He was a 
married man with a family ; one of liis son.s died, seemingly through 
some sudden casualty, and Luca depicted the corpse with sorrow- 
ful but steady self-possession. He is described as full of kindliness 
and amiability, sincen^, courteous, easy with his art assistants, of 
fine manners, living and dressing well ; indexed, according to Vasari, 
he sdways lived more like a nobleman than a painter. The Torri- 
giani Gallery in Florence contains a granci life-sized portrait by Signo- 
relli of a man in a r(*d cap and vest ; this is said to be the likeness 
of tlie i)airiter himself, and corresponds with Vastiri's obsc^rvation. 
In the National Gallery, I..ondon, arc the “ Circumcision of Jesus ** 
and three other works. 

See K. Vischer, iiignorelH und die italienische Renaissance (1870) ; 
Burlington Fine Arts Club, Exhihiiion vj Work of Sig>wrvlli„ < 5 vc. 
(1893) ; M. Crulwell, Luca SignovelH (1899). (W. M. R.) 

SIGONIUS, CAROLUS [Carlo Sigonio or Sigone] (c. 1524- 
1584), Italian humanist, was born at Modena. Having studied 
Greek under the learned Francisoiis Portus of Candia, he attended 
the philosophical schools of Bologna and Pavia, and in 1545 
was elected professor of Greek in his native place in succession to 
Portus. In 1552 he was aj)pointed to a professorship at Venice, 
which he exchanged for the chair of elofiuence at Padua in 1560. 
To this period of his life belongs the famous quarrel with Rober- 
telli, due to the publication by Sigonius of a treatise De mminibus 
Rofnanorum, in which he corrected several errors in a work of 
Robcrtelli on the same subject. The quarrel was patched up by 
the intervention of Cardinal Seripando (who purposely stopped 
on his way to the Council of IVent), but broke out again in 1562, 
when the two rivals found themselves colleagues at Padua. 
Sigonius, who was of a peaceful disposition, thereupon accepted 
(in 1 563) a call to Bologna. He died in a country house purchased 
by him in the neighbourhood of Modena, in August 1584. The 
last year of his life was embittered by another literary dispute. 
In 1583 there was published at Venice what purported to be 
Cicero’s Consolatio, written as a distraction from his grief at the 
death of his daughter Tullia. Sigonius declared that, if not 
genuine, it was at least worthy of Cicero ; those who held the 
opposite view (Antonio Riccoboni, Justus Lipsius, and others) 
asserted that Sigonius himself had written it with the object of 
deceiving the learned world, a charge which he explicitly denied. 
The work is now universally regarded as a forgery, whoever may 


have been the author of it. Sigonius’s reputation chiefly rests 
upon his publications on Greek and R.oman antiquities, which 
may even now be consulted with advantage : I^'asii consulates 
O550 f new ed., Oxford, 1802), with commentary, from the regal 
period to Tiberius, the first work in which the history of Rome 
was set forth in chronological order, based upon some fragments 
of old bronze tablets dug uj> in 1547 on the site of the old Forum ; 
an edition of Livy with the Scholia; De entiguo jute Roma’- 
norum, Italiae, provinciarum (1560) and De Romanae juris- 
prudentiae judiciis (1574) ; De repuhlica Atheniensium (1564) 
and De Atheniensium el Lacedaemoniorum temporihus (1565), 
the first well-arranged account of the constitution, histoiy, and 
chronology of Athens and Sparta, with which may be mentioned 
a similar work on the rcligioiis, political, and military system 
of the Jews {De republica Ebraeorum), His history of the 
kingdom of Italy {De regno Italiae, 1 580) from the invasion of 
the Lombards (568) to the end of the J3lh century forms a 
companion volume to the history of the western empire {De 
occidentali imperio, 1579) from Diocletian to its destruction. 
In order to obtain material for these works, Sigonius consulted 
all the archives and family chronicles of Italy, and the public 
and private libraries, and the autograph MS. of his De regno 
Italiae, containing all the preliminary studies and many docu- 
ments not used in print, was discovered in the Ambrosian library 
of Milan. At the request of Gregory XIII. he undertook to 
write the histoiy of the C'hristian Church, but did not live to 
complete the work. 

'i'he most complete edition of his works is that by P. Argelati 
(Milan, 1732-1737), winch contains his life by L. A. Muraiori, the 
only trustworthy authority for the biographer ; see also G. Tira- 
boschi, Storia della letteraiura italiana, vii. ; Ginguen6, Histoire 
litUraire d‘ Italic ; J. P. Krebs, Carl Sigonius (1840), including some 
Latin letters of Sigonius and a complete Ust of his works in chrono- 
logical ordcT ; Franciosi, Della vita e delk opere di Carlo Sigonio 
(Modena, 1872) ; Hessel, De regno Italiae libri XX. von Carlo 
Sigonio, einc quellenkritische Untersuchung (1900) ; and J. E. Saixlys, 
History of Classical Scholarship, ii. (1908), p. 143. 

SIGOURNEY, LYDIA HUNTLEY (1791-1865), American 
author, was born in Norwich, Connecticut, on the ist of 
September 1791. She was educated in Norwich and Hartford. 
After conducting a private school for young ladies in Norwich, 
she conducted a similar school in Hartford from 1814 until 1819, 
when she was married to Charles Sigourney, a Hartford merchant. 
She contributed more than two thousand articles to many (nearly 
300) periodicals, and wrote more than fifty books. She died in 
Hartford, on the 10th of June 1865. Her books include Moral 
Pieces in Prose and Verse (1815) ; Traits of the Aborigines of 
America (1822), a poem ; A Sketch of Connecticut Forty Years 
Since (1824) ; Poems (1827) ; Letters to Young Ladies (1833), 
one of her best -known books; Sketches (1834); Poetry for 
Children (1834); Zinzendorf, and Other Poems (1835); Olive 
Buds (1836) ; Letters to Mothers (1838), republished in London ; 
Pocahontas, and Other Poems (1841); Pleasant Memories of 
Pleasant Lands (1842), descriptive of her trip to Europe in 1840 ; 
Scenes in My Native Land (1844 ) ) Letters to My Pupils (1851) ; 
Olive Leaves (1851) ; The Faded Hope (1852), in memory of her 
only son, who died when he was nineteen years old ; Past Meridian 
(1854); The Daily Counsellor (1858), poems ; Gleanings (i860), 
selections from her verse ; The Man of Uz, and Other Poems 
(1862); and Letters of Life (1866), giving an account of her 
career. She was one of the most popular writers of her day, 
both in America and in England, and was called ** the American 
Hemans.” Her writings were characterized by fluency, grace 
and quiet reflection on nature, domestic and religious life, and 
philanthropic questions ; but they v/ere too often sentimental, 
didactic and commonplace to have much literary value. Some 
of her blank verse and pictures of nature suggest Bryant. Among 
her most successful poems are “ Niagara ” and “ Indian Names.’’ 
Throughout her life she took an active interest in philanthropic 
and educational worku 

SIGURD {Signer) or Siegfried (M. H. G. Sifrit), the hero of 
the Nibelungenlied, and of a niimlwr of Scandinavian poems 
included in the older Edda, as well as of the prose Vdhunga 
Saga, which is based upon the latter. According to both the 
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German and Scandinavian authorities he was the son of a certain 
Sigmundr (Siegmund), a king in the Netherlands, or the “ land 
of the Franks/’ The exploits of this Sigmundr and his elder 
sons Sinfiotli and Helgi form the subject of the earlier parts of 
Vdlsunga Saga, and Sigemund and Fitela (/.<?, Sinfiotli) are also 
mentioned in the Anglo-Saxon poem Beowulf, According to 
the Scandinavian story Sigmundr was slain in battle before the 
birth of Sigurd, but the German story makes him survive his 
son. Sigurd acquired great fame and riches by slaying the 
dragon Fdfnir, but the chief interest of the story centres round 
his connexion with the court of the Burgundian king Cunnar 
(Gunther). He married Gu'ffrun (Kriemhild), the sister of that 
king, and won for him by a stratagem the hand of the Valkyrie 
Brynliildr, with whom he had himself previously exchanged 
vows of love. A quarrel arose between flrynhildr and Guhrun, 
in the course of which the former learnt of the deception whicli 
had been practised upon her and this led eventually to tlie 
murder of Sigurd. According to the Scandinavian version 
lie was slain by his brother-in-law Guttorm, according to the 
Crcrman version by the knight Hagen. Gunther’s brothers 
were subsequently slain while visiting AtU (Etzel), who married 
Cu&'run after Sigurd’s dpith. According to the German story 
they were killed at the instigation of foiemhild in revenge for 
Siegfried. The Scandinavian version of the story attributes 
tlie deed to Atli\s lust for gold. 

The story of Sigurd has given rise to more discussion than any 
other subject connected with the 'reiitonic heroic age. Like 
Achilles he is represented as the perfect embodiment of the 
ideals of the race, and, as in the case of the Greek hero, it is 
customary to regard his personality and exploits as mythical. 
There is no question, however, that the Burgundian king who 
is .said to have been his brother-in-law was an historical person 
who was slain by the Huns, at the time when the Burgundian 
kingdom was overthrown by the latter. Sigurd himself is not 
mentioned by any contcmporaiy writer ; but, apart from the 
dragon incident, there is nothing in the story which alTords 
sufficient justification for repmling his personality as mythuuil. 
Opinions, however, vary widely as to the precise proportion.s 
of history and fiction which the story contains. The story of 
Siegfried in Kichard Wagner’s famous opera-cycle Der Hing 
de.r Ntbelungcn is mainly taken from the northern version ; but 
many fcature.s, especially the characterization of Hagen, arc 
borrowed from the German story, as is also the episode of 
Siegfried’s murder in the forest. 

See Nibelungenlikd and also R. Heinzcl, “ tJber die Nibe- 
lunge usage/' in Sii;eungsberichte der K, Akademie der Wissenschafien 
(Vienna, 18S5) ; H. Lichtenberger, Le Podme et la Ugende des Nibe- 
lungen (Paris, 1891); li. Symons," Heldensagc" in H. Paul's 6Vwn«^m.s 
der germ, Philologie, vol. iii. (Strassburg, 1900) ; and R. C. Boer, 
Untersuchungen uher den Vr sprung und die Entwichlung der Nibe- 
lungensage (Halle, 1906). Also 'J'. Abeling, Nibelungenlied (1907). 

(F. G. M, B.) 

SlGURftSSON, j6N (1811-1879), I^'-elandic statesman and 
man of letters, was born in the west of Iceland in 1811. He 
came of an old family, and received an excellent education. 
In 1830 he was secretary to the bishop of Iceland, the learned 
Steingrimr Jonsson. In 1833 he went to the university of 
Copenhagen mid devoted himself to the study of Icelandic 
histtiry and literature. His name soon became prominent in 
the learned v/orld, and it may safely be said that most of his 
historical works and his editions of Icelandic classics have never 
been surpassed for acute criticism and minute painstaking. 
Of these wc may mention Lbgsbgurnannatal og iMgmanna d 
Islandi (** Speakers of the Law and Law-men in Iceland ”) ; 
his edition of Landndma and other sagas in Islendinga Sogur, 
i.-ii. (Copenhagen, 1843-1847); the large collection of Icelandic 
laws edited hy him and Oddgeir Stephensen ; and last, not least, 
the Diplomatarium Islandicum, which after his death was con- 
tinued by others. But although he was onj of the greatest 
scholars Iceland has produced, he was still greater as a politician. 
The Danish rule had, during the centuries following the Reforma- 
tion, gradually brought Iceland to the verge of economic ruin ; 
the ancient Pail lament of the island, which had degenerated 


to a mere shadow, had been aliolished in 1800 ; all iho revenue 
of Iceland went into the Danish treasury, and only very small 
sums were spent for the good of the island ; but worst of all 
was the notorious monopoly which gave away the wliole trade 
of Iceland to a single Danish trading company. This monopoly 
had been abolished in 1787, and the trade had been declared 
free to all Danish subjects, but practically the old arrangement 
was continued under disguised forms. Jon Sigurb’sson began a 
hard struggle against the Danish government to obtain a reform* 
In 1854 the trade of Iceland was declared free to all nations. In 
1840 the Althing was re-established as an advisory, not as a 
legislative body. But when Denmark got a free constitution 
in 1848, whicli had no legal validity in Iceland, the island felt 
justified in demanding full home rule. To this the Danish 
government was vehemently opposed ; it convoked an Icelandic 
National Assembly in 1851, anil brouglit before that body a 
bill granting Iceland .small local liberties, but practically incorpor- 
ating Iceland in Denmark, This l)ill was indignantly rejected, 
and, instigated by Jdri Sigurb'sson, another was demanded of 
far more liberal tendencies. The Danish governor-general then 
dissolved the assembly, but Jon Sigurttsson and all the members 
with him protested to the king against these unlawful proceedings. 
The struggle continued with great bitterness on both sides, 
but gradually the Danish government was forced to grant many 
important reforms. High .schools were established at Reykjavik, 
and efforts made to better the trade and farming of the country. 
In 1871 the Danish parliament (Riksdag) passed a law defining 
the political position of Iceland in the Danish monarchy, which, 
though never recognized as valid by the Icelanders, became 
de facto the base of the political relations of Iceland and Denmark. 
At last, in 1874, when King Christian IX. visited Iceland at the 
festival commemorating the millenary of the colonization of 
Iceland from Norway, he gave to the country a Constitution, 
with full home rule in all internal matters. An immense victory 
was gained, entirely due to Jon SigurOsson, whose high personal 
qualities had rallied all the nation round him. He was a man 
of fine appearance, witii an elociuenee and diplomatic gifts such 
as no others of his countrymen possessed, and his unselfish love 
of his country made itself felt in almo.st every branch of Icelandic 
life. Recognizing the value of an intellectual centre, he made 
Reykjavik not only tlie political, but the spiritual cajiilalof Iceland 
by removing all the chief institutions of learning to that city ; 
he was the soul of many literary and political societies, and the 
cliief editor of the Ny Felagsrii, which has clone more than any 
other Icelandic periodical to promote the cauAie of civilization 
and progress in Iceland. After I ci^land had got home rule in 1874, 
the grateful people showered on Jon Sigurksson all the honours 
it could bestow. He lived the greater part of his life in Copen- 
hagen, and died there in 1879 ; but his body, together with that 
of his wife, Ingibjorg Einarsddttir, whom he had married in 
1845, and who survived him only a few days, was taken to 
Reykjavik and gi^'en a public funeral. On his monument was 
placed the inscription : “ The beloved son of Iceland, her 
honour, sword, and shield.’* Bl.) 

SIGWART, CHRISTOPH WILHELM VON (1789-1844), 
German philosopher, was bom at Remmingshium in VViirttem- 
berg, and died in Stuttgart. He became proff?ssor of philosophy 
at Tubingen, ^d wrote numerous books on the history of 
philo.sophy Vber den Zusammenhang des Spinozismus mit 
der Cariesianischen Philosophte {1H16) ; llandbuch zu Vorlesungen 
uber die Logik (1818, 3rd ed., 1835); Der Spinozismus (1839); 
and Geschichte der Philosophie (1844). 

His son, Christoph von Sigwart (1830-1894), after a course 
of philosophy and theology, became professor at Blaubcuren 
(1859), and eventually at Tiibingen, in 1865. His principal 
work, Logik, published in 1873, takes an important place among 
recent contributions to logical theory. In the preface to the 
first edition, Sigwart explains that he makes no attempt to 
appreciate the logical theories of his predecessors ; hi.s intention 
was to construct a theory of logic, complete in itself. It re- 
present.s the results of a long and carefiil study not only of German 
hut also of English logicians. In 1895 an English Uanslation by 
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Miss H. Dendy was published in London. Chapter y. of the 
second volume is especially interesting to English thinkers as 
containing a profound examination of the Induction theories 
of Bacon, J. S. Mill and Hume. Among his other works are 
Spinozas mu mtdeckter Trdkiat von Goii, dem Menschen und 
dessen Gluckseligkeit (1866) ; Kleine Schn/ten (1881) ; Vorfragen 
der Ethtk (1886). The Kleine Schrifien contains valuable 
criticisms on Paracelsus and Bruno. 

SIGYNNAE an obscure people of 

antiquity. They are variously located by ancient authors. 
According to Herodotus (v. 9), they dwelt beyond the Danube, 
and their frontiers extended almost as far as the Eneli on the 
Adriatic. Their horses (or rather, ponies) were small, with shaggy 
long hair, not strong enough to carry men, but very speedy when 
driven in harness. The people themselves wore a Medic costume, 
and, according to their own account, were a colony of the Medes. 
Strabo (xi. p. 520), who places them near the Caspian, also speaks 
of their ponies, and attributes to them Persian customs. In 
Apollonius Rhodius (iv. 320) they inhabit the shores of the 
Euxine, not far from the mouth of the Danube. 

Th(t statement as to their Medic origin, regarded as incompre^ 
hensible by Herodotus, is doubtlully explained by Rawlinsoii as 
indicating that “ the Sigynnae retained a belter recollection than 
other Euroijcan tribes of their migrations westward and Aryan 
origin " ; U. \V. Macan (on Herod, v. 0) suggests that it may be due 
to a confusion with the Thracian Maedi (Maidol). If the last para* 
graph in Herodotus be genuine, the Ligyes who lived above Massilia 
called traders Sigynnae, while among the Cyprians tlie word meant 
“ spears.” The shniiarity between Sigvnnae and Zigeuner is obvious, 
and it has been supposed that they were the forefathers of tlie 
modern gipsies. According to J . L. Myre.s, tlio Sigynnae of Herodotus 
were ” a people widely spread in the Danubic basin in the 5th century 
jnobably identical with the Sequani, and connected witli the 
iron-workmg culture of Ilallstatt, which prodiuu d a narrow-blacled 
throwing spear, the sigynna S])car (see notice of *■ Anthropological 
Essays *^in Classical Review , November 1908). 

SIKH, a member of the Sikh religion in India (see Sikhism). 
The word Sikh literally moans ** learner,** ** disciple,** and was 
the name given by the first guru Nanak to his followers. The 
Sikhs are divided into two classes, Sahijdhari and Kesadhari. 
The former were so named from living at ease and the latter from 
wearing long hair. Both obey the general injunctions of the Sikh 
gurus, but the Sahijdhari Sikhs have not accepted the pakul 
or baptism of Guru Govind Singh, and do not wear the distin- 
guishing habiliments of the Kesadhari, who are the baptized 
Sikhs, also called Singhs or lions. Their distinguishing habili- 
ments are long hair wound round a small dagger and bearing a 
comb inserted in it, a steel bracelet and short drawers. Neither 
the Sahijdhari nor the Kesadhari Sikhs may smoke tobacco or 
drink wme. The prohibition of wine is, however, generally dis- 
regarded except by very orthodox Sikhs. 

In the census of 190 t, the number of Sikhs in the Punjab 
and North-Western Provinces was rctimied as 2,130,987, showing 
an increase of 13-9 % in the decade ; but these figures are not 
altogether reliable owdng to the difficulty of distinguishing the 
Sahijdhari from the Kesadhari Sikhs and both from the Hindus. 
A man is not born a Singh, but becomes so by baptism, the W'ater 
of which is called amrii or nectar. It is possible that one brother 
may be a Hindu, while another is a true Sikh. 

The Sikhs arc principally drawn from the Arora, Jat and 
Ramgarhia tribes, but any one may become a Sikh by accepting 
the Sikh baptism. The Aroras are generally merchants or petty 
dealers. The Jats arc agriculturists variously described as 
Scythian immigrants and as descendants of Rajputs who immi- 
grated to the Punjab from central India. They are of a tougher 
fibre than the Aroras ; sturdy and self-reliant, slow to speak but 
quick to strike. The Ramgarhias are principally mechanics. 

To the temperament of the Jat, the Arora and the Ramgarhia 
Sikh add the stimulu.s of a militant religion. The Sikh is a 
fighting man, and his best qualities are shown in the army, 
which is his natural profession. Hardy, brave and sJow-witted, 
obedient to discipline, attached to his officers, he makes the 
finest soldier of the East. In victory he retains his steadiness, 
and in defeat he will die at his post rather than yield. In peace 
time he shows a decided fondness for money, and will go wherever 


it is to be earned. There are some 30,000 Sikhs in the Indian 
army, and the sect is cherished by the military authorities, who 
insist on all recruits taking the pakul or Sikh baptism. Many 
Sildis are also to be found in the native regiments of cast 
and central Africa and of Hyderabad in the Dcccan, and they 
compose a great part of the police force in the treaty ports of 
China. ^ jM. M.) 

SIKHISM, a religion of India, whose followers (Sikhs) are 
principally found in the Punjab, United Provinces, Sind, Jammu 
and Kashmir. Sikhism was founded by Nanak, a Khatri by 
caste, who was born at Talwandi near I^ihore in a.I). 1469, and 
after travelling and preaching throughout a great part of southern 
Asia died at Kartaq)ur in Jullunclur in 1539, He was succeeded 
by nine gurus, great teachers or head priests, whose dates are as 
follows : — 

A.D. A.D. 

1. Nanak . , 14G9-1539 6. Har Govind . 1O06-1645 

2. Angad . . 1539-1552 7. IlarRai . 1645-1 061 

3. AmarDas . 1552-1574 8. Har Krishan 1661-1664 

4. liainDas . 1574-1581 9. Teg Bahadur 1664-1675 

5. Arjan. , . 1581-1O0O 10. Govind Singh 1675-1708 

Nanak, like Buddha, revolted against a religion overladen 
with ceremonial and social restrictions, and both rebelled against 
the tyranny of the priesthood. The tendency of each religion 
was to quietism, but their se])arate doctrines W'erc largely in- 
fluenced by the surroundings of their founders. Buddha lived 
in the centre of Hindu India and among the many gods of the 
Bralimans. These he reject(‘,d, he knew of nought else, and in 
his theological sy.stem there was found no place for divinity. 
Nanak was born in the province which then formed the borderland 
between Hinduism and Iskim. He taught that there was one 
God ; but that God was neither Allah nor Ram, bnt simply God ; 
neither the special god of the Mahommedan, nor of the Hindu, 
but the God of the universe, of all mankind and of all religions. 
Starting from the unity of God, Nanak and his successors 
rejected the idols and incarnations of the Hindus, and on the 
ground of the equality of all men rejected also the system of 
caste. The doctrines of Sikhism as set forth in the Granth {q.v ) 
are that it prohibits idolatry, hypocrisy, class exclusiveness, 
the concremation of widows, the immurement of women, the use 
of wine and other intoxicants, tobacco-smoking, infanticide, 
slander and pilgrimages to the sacred rivers and tanks of tlie 
Hindus ; and it inculcates loyalty, gratitude for all favours 
received, philanthropy, justice, impartiality, truth, honesty and 
all the moral and domestic virtues upheld by Christianity. 
Sikhisrn mainly differs from Christianity in that it inculcates the 
transmigration of the soul, and adopts a belief in predestmation, 
which is universal in the East. 

The Sikh religion did not reach this full development at once, 
nor was the first of the gurus even the first to feel dissatisfaction 
with the existing order of things. Ideas of revolt and 
reform of decadent systems are always in the air, 
may be for centuries, until some one man bolder than own,*, 
the rest stands out to give them free expression ; and 
as John the Baptist preceded Jesus Christ, so Nanak was preceded 
by several reformers, whose writings are incorporated in the 
Granth itself. The chief of these reformers arc J aidev, Ramanand 
and Kabir. Jaidev is better known as the author of the Gita- 
gobind, which was translated by Sir Edwin Arnold, than as a 
religious reformer ; but in the Adi Granth are found two hymns 
of his in the Prakrit language of the time, in wliich he represents 
God as distinct from nature, yet everywhere present. He taught 
at the end of the 12th century a.d. that the practice of yog, 
sacrifices and austerities was as nothing in comparison v/ith the 
repetition of God*s name, and he inculcated the worship of God 
alone, in thought, word and deed. What was worthy of worship, 
he said, he had worshipped ; what was worthy of trust he had 
tnisted ; and be had become blended with God, as water blend® 
with water. 

Jaidev was succeeded by numerous Hindu saints, who per- 
ceived that the superstitions of the age only led to spiritual 
blindness. Of these saints Ramanand was one of the most 
distinguished. He lived at the end of the 14th and beginning of 
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the 1 5th centuries, and during a visit to Benares he renounced 
some of the rocial and caste observances of the Hindus, called his 
disciples the liberated, and freed them from all restrictions in 
eating and social intercourse. Kabir denounced idolatry and 
the ritualistic practices of the Hindus. He was bom a.d. 1398, 
and according to the legend was the son of a virgin widow, as 
the result of a prayer offered for her by Ramanand in ignorance 
of her status. Thus it will be seen that the doctrines of these 
early reformers contained the germs of the later Sikh religion. 

Nanak seems to have been produced by the same cyclic wave 
of reformation as fourteen years later gave Martin Luther to 
^ Europe. He taught, “ There is but one God, the 

NaMk, Creator, whose name is true, devoid of fear and enmity, 
immortal, unborn and self-existent, great and bounti- 
ful.’* He held that the wearing of religious garb, praying and 
practising penance to be seen of men, only produced hypocrisy, 
and that those who went on pilgrimages to sacred streams, 
though they might cleanse their bodies, only increased their 
mental impurity. He pointed out that God “ before all temples 
prefers the upright heart and pure,** and must be worshipped in 
spirit and in truth, and not with the idolatrous accessories of 
incense, sandal-wood and burnt-offerings. He abrogated caste 
distinctions, and taught in opposition to ancient writ ings that 
every man ha(l the eternal right of searching for divine know- 
ledge and worshipping his Creator. This doctrine of philosophic 
quietism was common to his successors, until in tlie time of the 
sixth guru, Har Govind, it was found necessary to support the 
separate existence of Sikhism by force of arms, and this led to the 
militant and political development of the tenth and most power- 
ful of the gurus, Govind Singh. The Sikhs of to-day, though they 
all derive primarily from NanaJc, are only recognized as Singlis or 
real Sikhs when they accept the doctrines and practices of Guru 
Govind Singh. 

Nanak’ssuccessor,Angad, was born inA.D. 1504 and died in 1552. 
He also was a Khatri,and was chosen by Guru Nanak in preference 
to his own sons. The legend of his choice is that Nanak 
A^ad, followers was going on a journey, when they 

saw the dead body of a man lying by wayside. 
Nanak said, **ye who trust in me eat of this food.** All 
hesitated save Angad (or own body), who knelt and uncovered 
the dead, but, behold, the corpse had disappeared, and a dish of 
sacred food was found in il.s place. The guru embraced his faith- 
ful follower, saying that he was as himself, and that his spirit 
should dwell within him. Thenceforward the Sikhs believe the 
spirit of Nanak to have been incarnate in each succeeding 
guru. Little is known of the ministiy of Angad except that ho 
committed to writing much of what he had heard about Guru 
Nanak as well as some devotional observations of his own, which 
were afterwards incorporated in the Grantk, 

Angad, like his predecessor, postponed the claims of his own 
sons to the guruship to those of Amar Das, who had been his 
faithful servant. Amar Das preached the doctrine 
AmrDM. forgiveness and endurance, upheld Guru Nanak’s 
* abrogation of caste distinctions, and liis precepts were 
implicitly followed by his successors. He used to place all his 
Sikhs and visitors in rows and cause them to eat together, 
not separately, as is the practice of the Hindus. He said ; ‘‘ Let 
no one be proud of his caste, for this pride of caste resulteth 
in many sins. He is a Brahman who knoweth Brahma (God). 
Every one prateth of four castes. All are sprung from the seed of 
Brahm. The whole world is formed out of one clay, but the 
l^otter hath fashioned it in various forms.** It was a maxim of 
the Sikhs of his time : ** If any one treat you ill, hear it. If you 
bear it three times God himself will fight for you and humble 
your enemies.** Guru Amar Das also discountenanced the 
practice of suttee, saying : “ They are not satis who burn them- 
selves with the dead. The true sati is she who dieth from the 
shock of separation from her husband. They also ought to be 
considered satis who abide in charity and contentment, who 
serve and, when rising, ever remember their lord.** Amar Das 
was born in a.d. 1509 und died in 1574 after a ministry of twenty- 
two and a half years. 


8s 

The fourth guru, originally called Jetha, was attracted to the 
third guru by his reputation for sanctity. He became the servant 
of Amar Das, helped in the public kitchen, shampooed 
his master, drew water, brought firewood from the Jam Dm. 
forest, and helped in the excavation of a well which 
Amar Das was constructing at Goindwal. Jetha was of such a 
mild temper that, even if any one spoke harshly to him, he would 
endure it and never retaliate. He became known as Ram Das, 
wluch means God*s slave ; and on account of his piety and devo- 
tion Amar Das gave him his daughter in marriage and made him 
his successor. Ram Das is amongst the most revered of gurus, 
but no particular innovation is ascribed to him. He founded, 
however, the golden temple of Amritsar in a.d. 1577, which has 
remained ever since the centre of the Sikh religious worship. 
From this time onward the office of guru became hereditary, but 
the practice of primogeniture was nut toliowed, each guru 
selecting the relative who seemed most fitted to succeed him. 

Ram Das himsch, finding his eldest son Brithi Chand worldly 
and disobedient, and his second unfitted by his too retiring 
disposition for the duties of guru, appointed his 
third son, Arjan, to succeed him. When Brithi Chand 
represented that he ought to have received the turban 
bound on Guru Arjan’s head in token of succession to his father, 
Arjan meekly lianded it to him, without, however, bestowing 
on him the guruship. The Sikhs themselves soon revolted against 
the exactions of Brithi Chand, and prayed Arjan to assert himself, 
else the seed of the True Name would perish. It was Guru 
Arjan who compiled the Grantk or Sikh Bible, out of his own and 
his predecessors* compositions. On this actcount he was accused of 
deposing the deities of his country and substituting for them a 
new dhunity, but he was acquitted by the tolerant Akbar. When 
Akliar, however, was succeeded hy Jahangir the guru aided the 
latter’sson Khusru to escape with a gift of money. On this account 
his property was confiscated to the state, and he was thrown 
into rigorous imprisonment and tort,ured to death. Arjan saw 
clearly that it was impossible to preserve his sect v/ithout fori^e 
of arms, and one of his last injunctions to his son liar Govind 
was to sit fully armed on his throne and maintain an army to the 
best of his ability. This wa.s the turning-point in the history of 
the Sikhs. Hitherto they had been merely an insignifi«>int 
religious sect; now, stimulated by persecution, they became 
a militant and political power, inimical to the Mahommedan 
rulers of the country. 

When Hiir Govind was installed as gum, Bhai Budha, the aged 
Sikh who performed the ceremony, presented him with a turban 
and a necklace, and charged him to wear and preserve 
them as the founder of his religion had done. Guru ao^BdH' 
Har Govind promptly ordered that the articles should 
be relegated to his treasury, the museum of the period. He said ; 
“ My necklace shall be my sword-belt, and my turban shall be 
adorned with a royal aigrette,*’ He then .sent for his bow, 
quiver, arrows, shield and sword, and arrayed himself in martial 
style, so that, as the Sikh chronicler states, his splendour shone 
like the sun. 

The first four gums led simple ascetic lives and were regardless 
of worldly affairs. Guru Arjan, who was in charge of the great 
Sikh temple at Amritsar, received copious offerings and became 
a man of wealth and influence, while the sixth guru became a 
military leader, and was frcciuenlly at warfare with the Mogul 
authorities. Several warriors and wrestlers, hearing of Guru Har 
Govind’s fame, came to him for service. He enrolled as his body- 
guard fifty-two heroes who burned for the fray. This formed 
the nucleus of his future army. Five hundred youths then came 
to him for en!i.stment from the Manjha, Doab and Malwa 
districts. These men told him that they had no offering to make 
to him except their lives ; for pay they only required instruction 
in his religion ; and they professed them.selves ready to die in his 
service. The guru gave them each a horse and five weapons of 
war, and gladly enlisted them in his army. In a short time, 
besides men who required regular pay, hordes gathered round 
the guru who were satisficed with two meals a day and a suit of 
clothes every six months. The fighting spirit of the pcoplt 
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was roused and satisfied hy the spiritual and military leader. 
Har Govind was a hunter and eater of flesh, and enccmraged his 
fcdlowers to eat meat as giving them strength and daring. 
It is largely to this practice that the Sikhs owe the superiority 
of their physique over their surrounding Hindu neighbours. 
The regal state that the gum adopted and the army that he 
maintained were duly reported to the em|)eror Jahangir. 

In the Auiohiooraphy oj Jahangir it is stated that the gum 
was imprisoned in the fortress of Gwalior, with a view to the 
realization of the fine imposed on his father Guru Arjan, but the 
Sikhs Ixjlieve that the guru became a voluntary inmate of the 
fortress with tlie object of obtaining seclusion there to pray for 
the emperor who had been advised to that effect by his Hindu 
astrologers. After a time Jahangir died and was stic(;eeded by 
Shah Jahan^ with whom the guru was constantly at war. On 
three separate occasions after desperate fighting he defeated the 
royal troops sent against liim. Many legends arc told of his 
military prowess, for which there is no space in this summary. 
The guru before his death at Kiratpur, on the margin of the 
Sutlej, instructed his grandson and successor, Guru Har Rai, to 
retain two thousand two hundred mounted soldiers ever with him 
as a precautionary measure. 

Har Rai was charged with friendship for Dara Shikoh, the son 
of Shall Jahan, and also with preaching a religion 
distinct from Islam. He was, therefore, summoned to 
Delhi, but instead of going himself he sent his son 
Ram Rai and shortly afterwards died. His ministry was mild but 
won him general respect. 

The eighth guru was the second son of Har Rai, but he died 
when a child and too young to leave any mark on 
kwsAm/* history. His elder brother Ram Rai was i^assed over 
in his favour and also in favour of the next guru for 
having altered a line of the Granth to please the emperor 
Aurangzeb. 

As the direct line of succession died out with Har Krishan, the 
guruship harked back at tliis point to Teg Bahadur, the second 
son of Har Ciovind and uncle of Har Rai. Teg liahadnr 
was put to death for refusal to embrace Islam by 
Aurangzeb in a,d. 1675. It is of him that the legend 
is told that during his imprisonment in Delhi he was accused by 
the emperor of looking towards the west in the direction of the 
imperial zenana. The guru replied, “ Emperor Aurangzeb, I 
w'as on the top storey of my prison, but I was not looking at thy 
private apartments or at thy queen’s. 1 was looking in the 
direction of the Europeans who are coming from lieyond the saas 
to tear down thy purdahs and destroy thine empire.’’ This 
prophecy became the battle-cry of the Sikhs in the assault on 
Delhi in 1857. 

Teg Bahadur was succeeded by the tenth and most powerful 
guru, his son Govind Singh ; and it was under him that what 
liad sprung into existence as a quietist sc^ct of a purely 
Oovliut nature, and had become a military society 

singb. ^or self-protection, developed into a national movement 
which was to rule the whole of north-western India and 
to furnish to the British arms their stoutest and most worthy 
opponents. For some years after his father’s execution Govind 
Singh; then known as Gobind Rai, lived in retirement, brooding 
over the wrongs of his jjeople and tlie persecutions of the fanatical 
Aurangzeb. He felt the necessity for a larger following and a 
stronger organization, and following the example of his Mahom- 
medan enemies used his religion as the basis of political pov/er. 
Emerging from his retirement he preached the Khalsa, the 
“ pure,” and it is by this name his followers are now known. 
He, like his predecessors, openly attacked all distinctions of 
caste, and taught the equality of all men who would jom him, 
and he instituted a ceremony of initiation with baptismal holy 
water by which all miglit enter the Sikh fraternity. 

The higher castes murmured, and many of them left him, for 
he taught that the ^|^a]|pianical threads must be broken ; hut 
the lower orders rq^oiiMjij^d flocked in numbers to his standard. 
These he inspiueoy^E^ilitary ardour in the hope of social 
freedmyp^d of natia^l ij||d|ependencc. He gave them outward 


signs of their faith in the five K’s — ^which will subsequently be 
explained — ^he signified tlie military nature of their calling by ilie 
title of ** singh ” or “ lion ” and by the wearing of steel, and he 
strictly prohibited the use of tobacco. The following are the 
main points of his teaching: Sikhs must have one form of 
initiation, sprinkling of water by flve of the faithful ; they should 
worship the one invisible God and honour the memory of Guru 
Nanak and his successors ; their watchword should be, Sri wah 
guru ji ka khalsa, sri wah guru ji ki fatah ” (Khalsa of God, 
victory to God !), but they should revere and bow to nought 
visible save the Granth Sahib, the book of their belief ; they should 
occasionally bathe in the sacred tank of Amritsar ; their locks 
should remain unshorn ; and they should name themselves 
singhs or lions. Arms should dignify their person ; they should 
ever practise their use ; and great would be the merit of those 
who fought in the van, who slew the enemies of their faith, and 
who despaired not although ov^erpowered l)y superior numbers. 

The religious creed of Guru Govind Singh was the same as 
that of Guru Nanak : the God, the guru and the Granth remained 
unchanged. But while Nanak had substituted holiness of life 
for vain ceremonial, Guru Govind Singh demanded in addition 
brave deeds and zealous devotion to the Sikh cause as proof of 
faith ; and while he retained his predecessors’ attitude towards 
the Hindu gods and worship he preached undying hatred to the 
persecutors of his religion. 

During the spiritual reign of Guru Govind Singh the religious 
was partially eclipsed by the military spirit. The Maliommedans 
promptly responded to the challenge, for the danger was too 
serious to be neglected ; the Sikh army was dispersed and two 
of Guru Govind Singh’s sons were murdered at Sirhind by the 
governor of that fortress, and his mother died of grief at the cruel 
death of her grandcliildrcn. The death of the emperor Aurangzeb 
brought a temporary lull : the guru assisted Aurangzeb’s suc- 
ces.sor, Bahadur Shah, and was himself not long after assassinated 
at Nandcr in the Deccim. As all the guru’s sons predeceased him, 
and as he was disappointed in his envoy Banda, he left no human 
successor, but vested the guruship in the Granth Sahth apA 
his sect. No formal alteration has been made in the Sikh religion 
since Guru Govind Singh gave it his military organization, 
but certain modifications have taken place as the result of time 
and contact with Hinduism. After the guru’s death the gradual 
rise of the Sikhs into the ruling power of northern India until 
they came in collision with the British arms belongs to the 
secular history of the Punjab {q.v.). 

The chief ceremony initiated by Guru Govmd Singh was the 
KJianda ka Pahul or baptism by the sword. This baptism may 
not be conferred until the candidate has reached an age 
of discrimination and capacity to remember obligations, 
seven years being fixed as the earliest age, but it is moaieB* 
generally lieferred until manhood. Five of the initiated 
must be present, all of whom should be learned in the faith. 
An Indian sweetmeat is stirred up in water with a two-edged 
sword and the novice repeats after the officiant the articles of his 
faith. Some of the water is sprinkled on him five times, and he 
drinks of it five times from the palms of his hands; he then 
pronounces the Sikh watchword given above and promises 
adherence to the new obligations he has contracted. He must 
from that date wear the five K’s and add the word singh to his 
original name. The five K’s are (i) the kes or uncut hair of the 
whole body, (2) the karM or short drawers ending above the knee, 
(3) the kara or iron bangle, (4) the khanda or small steel dagger, (5) 
the khanga or comb. The five K’s and the other esoteric observ- 
ances of the Sikhs mostly had a utilitarian purpose. When 
fighting was a part of the Sikh’s duty, long hair and iron rings 
concealed in it protected his head from sword cuts. The kachh 
or drawers fastened by a waist-band was more convenient and 
suitable for warriors than the insecurely tied dhoti of the Hindus 
or the tamba of the Mahommedans. So also the Sikh’s physical 
strength was increased by the use of meat and avoidance ol 
tobacco. Another Sikh ceremony is the kara parskad or com- 
munion made of butter, flour and sugar, and consecrated with 
certain ceremonies. The communicants sit round, and the kara 
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parshad is then distributed equally to all the faithful present, no 
matter to what caste they belongr The object of this ceremony 
is to abolish caste distinctions. 

There may be said to be three degrees of strictness in the 
observances of the Sikhs. There may first be mentioned the 
zealots such as the Akalis, who, though generally 
VikHiam illiterate, aim at observing the injunctions of 

of to-day. Guru Govind Singh; secondly, the true Sikhs or 
Singhs who observe his ordinances, such as the prohibi- 
tions of aitting the hair and the use of tobacco; and, thirdly, 
those Sikhs who while professing devotion to the tenets of the 
gurus are almost indistinguishable from ordinary Hindus. 
These are largely Nanakpanti Sikhs, or followers only of Guru 
Nanak. The Nanakpanti Sikhs do not wear the hair long, nor 
use any of the outward signs of the Sikhs, though they reverence 
the Granth Sahib and above all the memory of their guru. They 
arc distinguished from the Hindus by no outward sign except 
a slight laxity in the matter of caste observances. 

Sikhism attained its zenith under the military genius of 
Ranjit Singh. After the British conquest of the Punjab the 
military spirit of the Sikhs remained for some time in abeyance. 
Then came the mutiny, and Sikhs once more were recruited in 
numbers and saved India for the British crown. Peace returned, 
and during the next twenty or twenty-five years Sikhism reached 
its lowest ebb ; but since then the demand for Sikhs in the 
regiments of the Indian army and farther afield has largely 
revived the. faith. The establishmtmt of Singh Sabhas, of Sikh 
newspapers, and the spread of education have largely tended in 
the same direction, but the strict ethical code of Sikhism and the 
number of its obligatory divine services have caused many to 
fall away from the faith : nor does the austere Sikh ritual appeal 
to women, who generally prefer Hinduism with its picturesque 
material worship and the brightness of its innumerable festivals. 
At the present day the stronghold of Sikhism still remains the 
great Phulkian states of Patiala, Nahha and Jind and the 
surrounding districts of Ludhiana, Lahore, Amritsar, Jullunclur 
and Gujranwala. In these states and districts are recruited 
the soldiers who foim one of the main bulwarks of the British 
empire in India. 

For aiitiioritios see Cunningham. History of the Sikhs ; Sir LepcI 
Griiiin, Maharaja Fanjit Singh ("^Rulers of India scries, 1892) ; 
Falcon, Handbook on Sikhs ; and specially M. MacauUEc, The Sikh 
Religio^^: Its Gurus ^ Sacred Writings and Authors (6 vots,, 1909), and 
two lectures before the United Service Institution of India on “ The 
Sikh Religion and its Advantages to the State ” and “ How the Sikhs 
became a Militant Race." , (M. M.) 

SIKH WARS, two TndidiPlMIf^aigns fought between the Sikhs 
and the British, which resultedTn flie "conquest and annexation 
of the Punjab (see Punjab). 

First Sikh War — ^The first Sikh War was brought 

about by the insubordination of the Sikh army, which after the 
death of Ranjit Singh became uncontrollable and on the nth 
of December 1845 crossed the Sutlej, and virtually declared 
war upon the British. The British authorities had foreseen 
the outbreak, and had massed sufficient troops at Fcrozeporc, 
Ludhiana and Umballa to protect the frontier, but not to offer 
provocation. So complete were the preparations for advance 
that on the i2lh, the day after the Sikhs crossed the Sutlej, 
Sir Hugh Gough, the commander-in-chief, marched 16 m. with 
the Umballa force to Rajpura ; on the 13th the governor-general, 
Sir Henry Hardinge, declared war, and by the i8th the whole 
army had marched 150 m. to Moodkee, in order to protect 
Ferozepore from the Sikh attack. 

Wearied with their long march, the British troops were 
enjoying a rest, when the news came in that the Sikhs were 
advancing to battle at four o’clock in the afternoon. The 
British had some 10,000 men, and the Sikhs are estimated 
by some authorities as low as 10,000 infantry with 2000 
cavalry and 22 guns. The battle opened with an artillery 
duel, in which the British guns, though inferior in weight, soon 
silenced the enemy, the 3rd Light Dragoons delivered a brilKant 
charge, and the infantry drove the enemy from position after 
position with great slaughter and the loss of seventeen guns. 
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The victory was complete, but the fall of night prevented it 
from being followed uj>, and caused some of the native regiments 
to fire into each other in the confusion. 

After the battle of Moodkee Sir Henry Hardinge volunteered 
to serve as second in command under Sir Hugh Gough, a step 
which caused some confusion in the ensuing battle. 

At 4 A.M. on the 21st of December the British advanced 
from Moodkee to attack thti Sikh entrenched camp 
under the command of Lai Singh at Ferozeshah, orders having 
been sent to Sir John Littlcr, in commiuid at Ferozepore, to 
join the main British force. At ii a.m. the British were in front 
of the Sikh position, but Sir John Littler, though on his way, 
had not yet arrived. Sir Hugh Gough wished to attack while 
there was plenty of daylight ; but Sir Henry Hardinge re- 
asserted his civil authority as governor-general, and forbade 
the attack until the junction with Littlcr was effected. The 
army then marched on to meet Littler and the battle did not 
begin until between 3.30 and 4 p.m. The engagement opened 
with an artillery duel, in which the British again failed to gain 
the mastery over the Sikhs. The infantry, therefore, advanced 
to the attack ; but the Sikh muskets were as good as the British, 
and fighting behind entrenchments they were a most formidable 
foe. Sir John Littler’s attack was repulsed, the 62nd regiment 
losing heavily in officers and men, while the sepoys failed to 
support the European regiments. But the Moodkee force, 
undaunted, stormed and captured the entrenchment, though 
the different brigades and regiments lost position and became 
mixed up together in the darkness. The army then passed the 
night on the Sikh position, wffiile the Siklis prowled round 
keeping up an incessant fire. In the morning the British found 
that they had captured seventy-three pieces of cannon and were 
masters of the whole field ; but at that moment a fresh Sikh 
anny , under Tej Singh, came? up to the assistance of the scattered 
forces of Lai Singh. The British were exhausted with their 
sleepless night, the native troops were shaken, and a determined 
attack by this fresh army miglit have won the day ; but Tej 
Singh, after a half-hearted attack, which was repulsed, marched 
away, whether from cowardice, incapacity or treason, and left 
the British masters of the position. 

After the battle of Ferozeshah the Sikhs retired behind the 
Sutlej, but early in January they again raided across the river 
near Ludhiana, and Sir Ilarry Smith was cletiiched 
to protect that city. On the 21st of Januaty he was ' 

approaching Ludhiana when he found the Sikhs under Runjoor 
Singh in an entrenched position flanking his line of march at 
Budhowal. Sir Harry Smith passed on without fighting a general 
action, but suffered considerable loss in men and baggage. 
After receiving reinforcements Sir Harr}'- again advanced from 
Ludhiana and attacked the Sikhs at Aliwal on tlie 28ih of 
January. An attack upon the Sikh left near the village of 
Aliwal gave Sir Harry the key of the position, and a brilliant 
charge by the i6lh Lancers, which broke a Sikh square, com- 
pleted their demoralization. The Sikhs fled in confusion, losing 
sixty-seven guns, and by this battle were expelled from the 
south side of the Sutlej. 

Ever since Ferozeshah Sir Hugh Gough had been waiting 
to receive reinforcements, and on the 7th of Febniary his siege 
train arrived, while on the following day Sir Harry 
Smith’s force returned to ciunp. On the loth of 
February Sir Hugh attacked the Sikhs, who occuf)ied a st*'ong 
entrenched position in a bend of the Sutlej. After two hours’ 
cannonading, the infantry attack commenced at 9 a.m. The 
advance of the first brigade was not immediately successful, 
but the second brigade following on carried the entrenchments. 
The cavalry then charged down the Sikh lines from right to left 
and completed the victor>\ The Sikhs, with the ri^7"r behind 
them, suffered terrible carnage, and are computed to have lost 
10,000 men and 67 guns. The British losses throughout the 
campaign were considerably heavier than was usual in Indian 
warfare ; but this was partly due to the fact that the Sikhs were 
the i>est natural fighters in India, and partly to the lack of 
energy of the Hindostani sepoys. After the battle of SobrMon 
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the British advanced to Lahore, where the treaty of Lahore 
was signed on the nth of March. 

Second Sikh War — For two years after the battle 

of Sobraon the Punjab remained a British protectorate, with 
Sir Ileniy^ Lawrence as resident ; but the Sikhs were unconvinced 
of their military inferiority, the Rani Jindan and her ministers 
w’ere constantly intriguing to rticover their power, and a further 
trial of strength was inevitable. The outbreak came at Multan, 
where on the 5oth of April 1848 the troops of the Dewan 
Mulraj broke out and attacked two British odicers, Mr Vans 
Agnew and Lieutenant Anderson, eventually murdering them. 
On hearing of the incident, Lieut. Herbert Edwardes, who was 
Sir Hcnn' I^awencc’s assistant in the Dcrajat, advanced upon 
Multan with a force of levies drawn from the Pathan tribes of 
the frontier ; but he was not strong (‘nougli to do more tlian keep 
the enemy in check until Multan was invested by a Bombay 
column under General Whish. In the meantime Edwardes 
wished for an immediate British advance upon Multan; but 
Lonl Gough, as he had now become, decided on a cold season 
campaign, on the ground that, it the Sikh government at Lahore 
joined in the rising, the British would require all their available 
strength to suppress it. Multan was invested on the i8lh of 
August by General Whish in conjunction with the Sikh general 
Shore Singh ; but during the course of the siege Sherc Singh 
deserted and joined the rebels, thus turning the rising into a 
national war. The siege of Multan was temporarily abandoned, 
but was resumed in November, when Lord Gough's main advance 
had begun, and Mulraj surrendertul on the 22nd of January. In 
the meantime Lord Gough had collected his army and stores, 
atid on the 9th of November crossed the Sutlej. 

On the 22nd of November there was a cavalry skirmish at 
Ramnagar, in which General Ciireton and Colonel Havelock were 
killed. For a month after this Lord Gough remained 
inactive, waiting to be reinforced by General Whish 
from Multan ; but at last he decided to advance 
without General Whish, and fought the battle of Chillian walla 
on the 13th of January 1849. Gough had intended to 

encamp for the night ; but the Sikh guns opening fire revealed 
the fact that their army had advanced out of its intrenchments, 
and Lord Gough decided to seixe the opportunity and attack 
at once. An hour’s artillery’ duel showed that the Sikhs had the 
advantage both in position and guns, and the infantry advance 
commenced at three o’clock in the afternoon. The i)attlc resulted 
in great loss^ to the European regiments, the 24th losing all its 
officers in a few minutes, while the total loss in killed and wounded 
amounted to 2338 ; but when darkness fell the British were in 
possession of the whole of the Sikh line. T-ord Gough .subse- 
quently retired to the village of Chillian walla, and the Sikhs 
returned and carried off their guns. After the battle Lord Gough 
received^an ovation froni his troops, but his losses were thought 
excessive by the public in England and the directors of the East 
India Company, and Sir Charles Napier was appointed to super- 
sede him. Before, however, the latter hud time to reach India, 
the crowning victory of Gujrat had been fought and won. 

After the fall of Multan General Whish marched to join Lord 
Gough, and tne junction of the two armies was effected on the 
^ i8th of February. In the meantime the Sikhs had 

’ withdrawn from their .strong intrenchments at Russool, 
owing to want of provisions, and marched to Gujrat, which Lord 
Gough considered a favourable position for attacking them. 
By a series of short marches he prepared the way for his “ last 
and best battle.” In this engagement, for the first time in either 
of the Sikh wars, the British had the superiority in artillery, in 
addition to a picked force of 24,000 men. The battle began on 
the morning of the 21st of Februaiy' with two and a half hours' 
artillery fire, which was oveiwhelmingly in favour of the British. 
At 11.30 A.M. Lord Gough ordered a general advance covered 
by the artillery ; and an hour and a half later the British were 
in possession of the town of Gujrat, of the Sikh camp, and of the 
enemy's artillery and baggage, and the cavalry were in full 
pursuit on both flanks. In this battle the British only lo.st 96 
killed and 700 wounded, while the Sikh loss was enormous, in 


addition to 67 guns. This decisive victory ended the war. On 
the 1 2th of March the Sikh leaders surrendered at discretion, 
and the Punjab was annexed to British India. 

Sec Sir Charles Gough and A. I>. Innes, The Sikhs and the Sikh 
Wars (1897) ; and R. S. Kail, Lije and Campaigns of Viscount Cough 
(1903). 

SIKKIM, called by Tibetans Defong (“ the rice country ”), 
a protected state of India, situated in the eastern Himalaya, 
between 27® 5' and 28® 9' N. and between 87® 59' and 88® 56’ E. 
It comprises an area of 2818 sq. m. of what may be briefly 
described as the catchment basin of the headwaters of the rivers 
Tisla and Rangit. On the S. and S.E., branches of these rivers 
form the boundary between Sikkim and British India, while 
on the W., N. and N.E. Sikkim is separated from Nepal, Tibet 
and Bhutan by the range of lofty mountains which culminate 
in Kinchinjunga and form a kind of horse-shoe, whence dependent 
spurs project southwards, gradually contracting and lessening 
in height until they reach the junction of the Rangit and the 
Tista. Thus the country is split up into a succession of deep 
valleys surmounted b> open plateaus cut off from one anoth(tr 
by high and steep ridges, and lies at a very considerable elevation, 
rising from 1000 ft. above sea-level at its southern extremity 
to 16,000 or 18,000 ft. on the north. The main trade-passes into 
Tibet, such as the Jelep (14,500), Chola (14,550), and Rangra-la 
(16,000), are not nearly so higli as in the western Himalaya, 
while those into Nepal are less than 12,000 ft. 

Physical Features, —SmoXi though the country is, a wide variation 
of climate makes it peculiarly interesting. From a naturalist's 
point of view it can be divided into three zones. The lowest, strt 4 cli- 
ing from 1000 to 5000 ft. above sea-level, may be called thc trojucal 
zone ; thence to 13,000 ft., the upper limit of tree vegetation, Ihe 
temperate ; and ab<>ve, to the line of perpetual snow, the alpine. 
Down to abtJut 1880 Sikkim was covered with dense forests, only 
interrupted where village clearances had bariid the slopes for ugii- 
culture, but at the present time this description does not a2)ply befow 
()Ooo ft., the upi>er limit at which maize ripens ; for here, owing to 
jncrc?ase of poi)ulation (particularly the immigration of Ne2)alese 
.settlers), almost eve^ suitable sj^ot has beem cleared for cultivation. 
1‘he exuberance of its flora may be imagined when it is considenul 
that the total flowering 2 ^ 13 'i^t* comprise some 4000 species ; there are 
more than 200 dillcrtuil kind.s of ferns, 400 orchitis, 20 bamboos, 3t) 
rhododendrons, 30 to 40 2>riniulas, and many other gt:neraare equally 
profuse ; in fact Sikkim contains types of every flora from the 
tropics to the 2>olcs, and firobably no oilier country of equal or larger 
extent can present such infinite variety. Butterflies abound and 
comprise about boo sxiecics, wliilc moths are estimated at 2000, 
Birtls are iirofusely represented, numbering between 500 and (joo 
sj^cies. Among mammals, the mo.st interesting arc the snow leopard 
(Fe/is unica), the cat- bear (/lelurus fulgens), the musk deer {Moschus 
moschiferus) and two .S2)ecies of goat {Netnorhaedus bubahnu^s 

and Cemas goral). Copper and linM/We the cliicf minerals found and 
worked in Sikkim, but they are of little commercial value at present. 

Government and Population,' The pojiulation is es.sentially agri- 
cultural, each family living in a house on its own land ; there am no 
towns or villageti, and the only collection of houses, outside the Lachen 
and Lachung valleys, are the few that have sjirung uji round country 
market-places, such as Rhenock, Dikkeling and Gangtok ; 1 ml in the 
aliovc-mentioncd ^^alleys the inhabitants, who aic Bhutanese in 
origin and herdsmen in occupation, have large clusters of well-built 
houses at various altitudes \ii> the valleys, which they occui^y in 
rotation acconling to the season of the year. 

The seat of government, or in other words the palace of the raja, 
was formerly situated at Kubdentze ; but when that place was taken 
and de.strovcd by the Gurkhas, anew' j>alace was built at 'J'umlong, 
close to the eastern and l'il)etarj boundary, while a subsidiary 
summer re.sidencc was erected on the otlu.i side of tlie Chola range 
at Chumbi, in the Am-mochu valley. At the present time the raja 
and his court remain in the more open countxy at Gangtok, where 
the British 2>olitical ofliccr and a small detachment of native troops 
are also stationi^d. 

'I'he first regular census of Sikkim, in 1901 , returned the population 
at 59^014, showing an apparent increase of nearly twofold in the 
decade. Of the total, 65 % were Hindus and 35 % Buddhists, 
'i'he Lepchas, supposed to be the original inhabitants, numbered 
only 8000, while no less than 23,000 were? immigrants from Nepal. 

The state religion is Buddhi.sni as practised in Tibet, but is not 
confinedto one particular sect ; while among the h«?t(?rogeneou.s popu- 
lation of Sikkim all manner of religious cults can b(‘ found. Educa- 
tion is at a low ebb, though the monasteri(‘s are supposed to maintain 
sch(X)Ls, and missionary enterprise has cstabli.shed others. 

The revenue of Sikkim has increased under British guidance from 
Rs.2o,ooo a year to nearly Rs. 1,60,000, derived chiefly from a land 
and poll tax, excise, and sale of timber ; the chief expenditure is on 
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the maintenance of the state, which practically means the raja .s 
family, and on the improvement of communicat ions. The ccMintry 
has a complete system of mountain roads, bridged and open to animal 
(but not cart) traffic. British trade with Central Tibet is carried over 
the Jelep route, on the south-eastern border of Sikkim. 

History, — The earliest inhabitants of Sikkim were the Kong-pa 
(ravine folk), better known as Le|)Chas, probably a tribe of Indo- 
Chinese origin ; but when or how they migrated to vSikkiin is un- 
known. The reigning family, liowcvor, is Tibetan, and claims descent 
from one of the Gyalpos or princeUngs of eastern Chinese Tibt*X ; their 
ancestors in course of several generations found their way westwards 
to Lhasa and Sakya, and thence down the Am-inochu valley ; finally, 
about the year Penchoo Namyg6 was born at Gangtok, a.n<l 
in 1641, with the aid of Lha-tsan Lama and two other priests of the 
Duk-pa or Red-hat sect of Tibet, overcame the 1-epcha chiefs, who 
had been warring among themselves, established a firm government 
^d introduced Buddliist Lamaism as a state religion. His son, 
Teiisung Namyg6, very largely extended his kingdom, but much of it 
was lost in the succeeding reign of Chalc-dor iNamyge (lyoo-iyiy), 
who is credited with having designed the alphabet now in use among 
the Lepchas. 

In the beginning of the iSth century Bhutan appropriated a large 
tract of country on tlie east. BctVi/eoii and 1792 Sikkim was 
constantly at war with the victorious Gurkhas, who were, however, 
driven out of part of their conquests by the Cliincse in 1792 ; but it 
was not until x8i6 that the bulk of wliat is known to us as Sikkim 
was restored by the British, after the defeat of the NepalcstJ by 
General Ochtcrlony, In 1839 tlie site of Darjeeling was ceded by 
the raja of Sikkim. In 1849 the British resumed the whole of the 
j)lains (Tarai) and the outer hiUs, as punishment for rejicated insults 
and injuries. In 1861 a British force was required to impose a treaty 
defining good relations. The raja, however, refused to carry out his 
obligations and defiantly persisted in living in TibtJt ; his administra- 
tion was n(5glccted, his subjects oppressed, and a force of I'ilKJtan 
soldiers was allowed, and even enccmragcd, to seize the road and 
erect a fort within sight of DarjeeUng. After months of useless re- 
monstrance, the government was forced in 1888 to send an expedi- 
tion, whicli drove the Tibetans back over the Jelep pass. A con- 
vention was then concluded with China in 1890, whereby the liritish 
protectorate over Sikkim was acknowledged and the boundary of the 
state defined ; to tliis was added a supplemental agreement relating 
to trade and domestic matters, which was signed in 1893. Since 
tliat time the government has been conducted by the maharaja, 
assisted by a council of seven or eight of his leading subjects, and 
guided by a resident British officer. Crime, of which there is littk^, 
IS punished under local laws administered by kazis or petty chiefs. 
Since 1904 political relations with Sikkim, which had formerly been 
conducted by the lieutenant-governor of Bengal, havts been in the 
hands of the Viceroy. 

Rajas of Sikkim (Dciong-Gyalpo) ; Penchoo NamgyA 
1670), 7'eiisung Namgyc (i(»70-i7oo), Chak-dor Namgy6 (1700- 
17^7)1 Gyur-m6 Namgy6 (1717-1734), Penchoo Haiugyc (1734- 
1780), Tenzing Namgye (1780-1790), Cho-phoc Namgye (1790- 
18G1), Sikhyong Namgye (1861-1874), Tho-tub Namgy6 (1874), the 
maliaraja, whose son has been educated at Oxford. 

Authorities. — Sir j. W. Edgar, Report on a Visit to Sikkim and the 
Tibetan Frontier in iSyj (Calcutta, 1874) '* Macaulay, Report on a 
Mission to Sikkim and the Tibetan Frontier (t^akuLla, 1885) ; The 
Gazetteer of Sikkim (Calcutta, 1894) ; Hooker, Himalayan Journals 
(London, 1854) ; L. A. Waddell, Lamaism (London, 1895) ; Antony 
the Himalayas (London, i8q8). (A. W. P.) 

SILA, a mountainous forest district of Calabria, Italy, to the 
E. of Cosenza, extending for some 37 m. N. to S. and 25 m. E. 
to W, The name goes back to the (^reek period, and then pro- 
bably belonged to a larger extension of territory than at present. 
In ancient times these mountains supplied timber to the Greeks 
for shipbuilding, the forests have given way to pastures to 
some extent ; but a part of them, which belongs to the state, is 
maintained. Geologically these mountains, which consist of 
granite, gneiss and mica schist, arc the oldest portion of the 
Italian peniasula ; their culminating point is the Botte Donato 
(6330 ft.), and they are not free of snow until the late spring. 
They are very rarely explored by travellers. 

SILANION, a Greek sculptor of the 4th century n.c. He was 
noted as a portrait-sculptor. Of two of his works, his heads of 
Plato and of Sappho, we possess what seem to be copies. Both 
are of simple ideal type, the latter of course not strictly a portrait, 
since Sappho lived before the age of portraits. The best copy of 
the Plato is in the Vatican. 

SILAS (fl. A.D. 50), early Christian prophet and mLssionar>% 
was the companion of St Paul on the second journey, when he 
took the place formerly held by Barnabas. I’he tour included 
S. Galatia, Troas, Philippi (where he was imprisoned), The.s- 
salonica and Beroca, where Silas was left with Timothy, though 


he afterwards rejoined Paul at Corinth. TT(! is in all probability 
the Silvanus ^ who is associated with l^aul in the letters to the 
Thessalonians, mentioned again in 2 (.’or. i, 19, and the bearer and 
amanuensis of i Peter (see v. 12). It is possible, indeed, that he 
has an even closer connexion with this letter, and some scholars 
{(\g, k. Scott in The PanlHic Episiles, 1909) are inclined to give 
liim a prominent place among the writers of the New 'IVstanicnt. 
lie was of Jewish birth and probably also a Roman citizen. 

SILAY, a town of the ]>r()vince of Negros Occidental, island of 
Negros, Philippine Lslands, on the N.W, coast, about 10 m. N. 
of Bacolod, the capital of the province. Pop. (1903, after the 
annexation of Guimbalon and a portion of Eustaquio Lopez) 
22,000. There arc more than fifty barrios or villages in the town 
and the largest of these had, in 1903, 3834 inhabitants. The 
language is Visayan. There is a considerable coasting trade, 
sugar, brought by a tramway from neighbouring towns, is shipped 
from here, and the cultivation of sugar-cane is an important in- 
dustry ; Indian corn, tobacco, hemp, cotton and cacao are also 
grown. 

SILCHAR, a town of British India, in the Cachar district of 
Eastern Bengal and Assam, of which it is the headquarters. 
Pop. (1901) 9256. It is situated on the left bank of the river 
Barak, with a station on the Assam-Bengal railway, 271 m. 
N. of Chittagong. Silchar is the centre of an important tea 
industry, and tlie hcadiiuarters of the volunteer corps known 
as the Surma Valley Light Horse. 

SILCHESTER, a parish in the north of Hampshire, England, 
about 10 m, S. of Reading, containing the site of the Romano- 
British town Calleva Atrebatum. This site has been lately 
explored (1890-1909) and the whole plan of the ancient town 
within the walls recovered ; unfortunately the excavators had 
to abandon Ihcir task before the suburbs, cemeteries and what- 
ever else may lie outside the walls have been examined. The 
results are published in Archaeologia, the official organ of the 
Ixmdon Society of Antiquaries (see Britain : Roman), As the 
tixeavations proceeded, the areas excavated were covered in again, 
but the ruins of the town hall, which have btjen famous since the 
12th century, still remain. The smaller and movable objects 
found in the excavations have been deposited by the duke of 
Wellington, owner of the site of Calleva, in the Reading museum. 

SILENUS, a primitive Phiy^gian deity of woods and springs. 
As the rt'puted inventor of music he was confounded with 
Marsyas. He also possessed the gift of prophecy, but, like 
Proteus, would only impart information on compulsion ; when 
surprised in a drunken slccj), he could be bound with chains 
of flowers, and forced to prophesy and sing (Virgil, Eel. vi., where 
he gives an account of the creation of tlie world ; cf. Aelian, 
Var. hist, iii. 18). In Greek mythology he is the son of Hermes 
(or Pan) and a nymph. lie is the constant companion of 
Dionysus, whom he was said to have instructed in tlie cultivation 
of the vine and the keeping of bees. He fought by his side in the 
war against the giants and was liis companion in his travels 
and adventures. The story of Silenus was often the subject of 
Athenian satyric drama. Just as tliere were supposed to bo 
several Pans and Fauns, so there were many Sllcriuses, whose 
fat her was called Papposilenus (** Daddy Silenus represented 
as completely covered with hair and nore animal in apj)earance. 
'rhe usual attributes of Silenus were the wine-skin (from which 
he is inseparable), a crown of ivy, the Bacchic thyrsus, the ass, 
and sometimes the panther. In art l.e g(;nerally appears as a 
little pot-bellied old man, with a snub nose and a bald head, 
riding on an ass and supported by satyrs ; or he is depicted 
lying asleep on his wine-skin, wiiich he sometimes bestrides. 
A more dignified type is the Vatican statue of Silenus carrying 
the infant llionysus, and tlie marble group from the villa Borghese 
in the Louvre. 

See Prdler- Robert, Griechische Mytholo^ie (1S94), pp. 729-735 I 
Talfourd Ely, “ A Cyprian Terracotta,'* in tiuj Archaeological Journal 
(1896) ; A. Baumcister, Denkmdler des klassischen Aiteriums, iii. 
(x888). 


* For the alibrtjviation. cf. Lucas, Prisca (- Pilscilla), Sopator 
(-’Sosipater). 
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SILESIA, the name of a district in the east of Europe, the greater 
part of which is included in the German empire and is Imown ^ 
German Silesia, A smaller part, called Austrian Silesia, is 
included in the empire of Austria-Hungary. 

German Silesia, 

German Silesia is bounded by Brandenburg, Posen, Russian 
Poland, Galicia, Austrian Silesia, Moravia, Bohemia and the 
kingdom and province of Saxony. Besides the bulk of the old 
duchy of Silesia, it comprises the countship of Glatz, a fragment 
of the Neumark, and part of Upper Lusatia, taken from the 
kingdom of Saxony in 1815. The province, which has an area 
of 15,576, sq. m. and is the largest in Prussia, is divided into three 
governmental districts, those of Lie^nitz and Breslau comprising 
lower Silesia, and of Oppeln taking in the greater part of moun- 
tainous Silesia. 

Physiographically Silesia is roughly divided into a flat and a 
hilly portion by the so-callcd Silesian Langcntal, which begins 
on the south-east near the river Malapanc, and extends across the 
province in a west-by-north direction to the Black Klster, following 
in part the valley of the Oder. The south-east part of the province, 
to the east of the Oder and south of the Malapane, consists of a 
hilly outpost of the Carpathians, the Taniowitz plateau, with a 
mean elevation of about xooo ft. To the west of the Oder the land 
rises gradually from the Langental towards the southern boundaiy 
of the province, which is formed by the central part of the Sudctic 
system, including the Glatz Mountains and the Riesengebirge 
(Schncckop|)C, 5260 ft.). Among 'Uie loftier elevations in advance 
of this southern barrier the most conspicuous is the 2Cobten (2356 ft.). 
To the north and north-east of the Oder the province belongs almost 
entirely to the great North-German plain, though a hilly ridge, rarely 
attaining a height of 1000 ft., may be traced from cast to west, 
asserting itself most definitely in the Katzengebirge, Nearly the 
whole of Silesia lies within the basin of the Oder, which flows through 
it from south-east to north-west, dividing the province into two 
approximately equal jiarts. The Vistula touches the province on 
the south-east, and receives a few small tributaries from it, while 
on the west the Spree and Black Elstcr belong to the system of 
the Elbe. The Iser rises among the mountains on the south. Among 
the chief feeders of the Oder are the Malapane, the Glaizer Ncisse, 
the ICatzbach and the Bartsch ; the Bober and Queiss flow through 
Silesia, but join the Oder beyond the frontier. The only lake of 
any extent is the Schlawa Sec, 7 m. long, on the north frontier ; 
and the only navigable canal, the Klodnitz canal, in tlic mining 
district of upper Silesia. There is a considerable difference in the 
climate of Lower and Upper Silesia ; some of the villages in the 
Riesengebirge have the lowest mean temperature of any inhabited 
place in Prussia (below 40^ F.). 

Of the total area of the province 56 % is occupied by arable land, 
iO'2 % by pasture and meadow, and nearly 29 % by forests. The 
soil along the foot of the mountains is generally good, and the district 
between Hatibor and Liegnitz, where 70 to 80 % of the surface is 
under the plough, is reckoned one of the most fertile in Germany. 
The parts of lower Silesia adjoining Brandenburg, and also the diwStrict 
to the cast of the Oder, are sandy and comparatively unproductive. 
The different cereals are all grown with success, wheat and rye 
sometimes in quantity enough for exportation. Flax is still a 
frequent crop in the hilly districts, and sugar-beets arc raised over 
large areas. Tobacco, oil-seeds, chicory and hops may also be 
specified, while a little wine, of an inferior quality, is produced near 
Grunberg. Mulberry +rees for silk-culture have been introduced 
and thrive fairly. Large estates are the rule in Silesia, where al)Out 
a third of the land is in the hands of owners possessing at least 
250 acres, while properties of 50,000 to 100,000 acres are common. 
The districts of Opi>eln and Liegnitz are among the most riclily 
wooded parts of Prussia. The merino sheep was introduced by 
Frederick the Great, and since then the Silesian breed has been 
greatly improved. The woods and mountains harl)our large 
quantities of game, such as red deer, roedeer, wild boars and hares. 
The fishery includes salmon in the Oder, trout in the mountain 
streams, and caip in the small lakes or ponds with which the province 
is .^rinkled. 

The great wealth of Silnsia, however, lies underground, in the 
shape of large stores of coal and other minerals, which have been 
worked ever since the 12th century. The coal measures of Upper 
Silesia, in the south-east psurt of the province, are among the most 
extensive in continental Europe, and there is another large field 
near Waldenburg in the south-west. The output in 1905 exceeded 
34 million tons, valued at 2,500,000 sterling, and equal to more 
than a quarter of the entire yield of Germany. The district of 
Pppeln also contains a great quantity of iron, the production in 
X905 amounting to 862,000 tons) . The deposits of zinc in the vicinity 
of Beuthen are perhaps the richest in the world, anc^roduce two- 
thirds of the zinc ore of Germany (609,000 tons;. The remaining 
mineral products include lead, from which a considerable quantity 


of silver is extracted, copper, cobalt, arsemc, the rarer metal cadmium > 
alum, brown coal, marble, and a few of the commoner precious 
stones, jaspers, agates and amethysts. The province contains 
scarcely any salt or brine springs, but there are well-known mineral 
springs at Warmbrunn, Salzbrunn and several other places. 

A busy manufacturing activity has long been united with the 
underground industries of Silesia, and the province in this respect 
is hardly excelled by any other part of Prussia. On the plateau of 
Tamowitz the working and smelting of metals is the predominant 
industry, and in the neighbourhood of Beuthen, Konigshiittc and 
Glciwitz there is an almost endless succession of iron-works, zinc- 
foundries, machine-shops and the like. At the foot of the Ricsengc- 
birge, and along the southern mountain line generally, the textile 
industries prevail. Weaving has been practised in Silesia, on a 
large scale, since the 14th century ; and Silesian linen still maintains 
its reputation, though the conditions of production have greatly 
changed. Cotton and woollen goods of all kinds are also made in 
large quantities, and among the other industrial products are beetroot 
sugar, spirits, chemicals, tobacco, starch, paper, pottery, and 
“ Bohemian glass. “ Lace, somewhat resembling that of Brussels, 
is made Viy the women of the mountainous districts. The trade of 
Silesia is scarcely so extensive as might be expected from its im- 
portant industrial activity. On the cast it is hampered by the 
stringent regulations of the Russian frontier, and the great waterway 
of the Oder, though in process of being regulated, is sometimes too 
low in summer for navigation. The extension of the railway system 
has, however, had its usual eflcct in fostering commerce, and the 
mineral and manufactured products of the province are freely 
exported. 

At the census of 1905 the population of Silesia was 4,942,611, 
of whom 2 ,i2o,36x were Protestants, 2,765,394 Catholics and 
46,845 Jews. The density is 317 per sq. m., but the average is 
of course very greatly exceeded m the industrial districts such 
as Beuthen. Three-fourths of the inhabitants and territory are 
German, but to the east of the Oder the Poles, more than 1,000,000 
in number, form the bulk of the population, while there are about 
x5,5oo Czechs in the south part of Uie province and 25,000 Wends 
near Liegnitz. The Roman Catholics, most of whom are under 
the ecclesiastical sway of the prince bishop of Breslau, are 
predominant in Upper Silesia and Glatz ; the Protestants prevail 
in Lower Silesia, to the west of the Oder, and m Lusatia. The 
nobility is very numerous in Silesia, chiefly in the Polish districts. 
The educational institutions of the province are headed by the 
university of Breslau. In 1900 the percentage of illiterate 
recruits, in spite of the large Polish-spcakmg contingent, was only 
0*05. The capital and seat of the provincial diet is Breslau 
which is also by far the largest and most important town. 
The towns next in point of size are Gorlitz, Liegnitz, Konigshiitte, 
Beuthen, Schweidnitz, Neisse and Glogau. The province sends 
thirty-five members to the Reichstag and sixty-five to the 
Prussian chamber of deputies. The government divisions of 
Breslau and Oppeln together form the district of the 6th army 
corps with its headquarters at Breslau, while Liegnitz belongs 
to that of the 5th army corps, the headquarters of which are at 
Posen. Glogau, Glatz and Neisse are fortresses. 

History , — ^The beginnings of Silesian history do not reach back 
beyond the loth century a.d., at which time the district was 
occupied by clans of Slavonic nationality, one of which derived 
its name from the mountain Zlenz (mod. Zobtenburg), near 
Breslau, and thus .gave rise to the present appellation of the 
whole province. The etymology of place-names suggests that the 
original population was Celtic, but this conjecture cannot be 
verified in any historical records. About the year 1000 the 
Silesian clans were incorporated in the kingdom of Poland, 
whose rulers held their ground with difficulty against continuous 
attacks by the kings of Bohemia, but maintained themselves 
successfully against occasional raids from Germany. The 
decisive factor in the separation of Silesia from Pol^d was 
furnished by a partition of the Polish crown’s territories in 1138. 
Silesia was henceforth constituted as a separate principality, 
and in 1201 its political severance from Poland became complete. 

A yet more important result of the partition of 1138 was the 
transference of Silesia to the German nation. The independent 
dynasty which was then established was drawn under the 
ixifiuenoe of the German king, Frederick Barbarossa, and two 
princes who in 1x63 divided the sovereignty among themselves 
as dukes of Upper and Lower Silesia inaugurated the policy 
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of inviting German colonists to their vacant donuuns. More 
extensive immigrations followed, in the course of which the whole 
ot Silesia was covered with German settlements. The numerous 
townships which then sprang up acquired rights of self-govern- 
ment according to German law, Breslau being refounded about 
1250 as a German town, and a feudal organization was introduced 
among the landholding nobility. By the end of tiie 13th century 
Silesia had virtually become a German land. 

^ This ethnical transformation was accompanied by a great 
rise in material prosperity. Large areas of forest or swamp 
were reclaimed for agriculture; the great Silesian industries 
of mining and weaving were called into existence, and Breslau 
grew to be a leading centre of exchange for the wares of East and 
West. The growing resources of the Silesian duchies are exempli- 
fied by the strength of the army with wliich Heniy II., duke of 
Lower Silesia, broke the force of the Mongol invasion at the 
battle of Liegnitz (1241), and by the glamour at the court of the 
Minnesinger, Henry IV. (1266-1290). This prosperity, however, 
was checked by a growii^ tendency among the Silesian dynasties 
to make partitions of their territories at each new succession. 
Thus by the end of the 14th century the country had been split 
up into 18 principalities : Breslau, Brieg, Glogau, Jauer, Liegnitz, 
Munsterberg, Ols, Schweidnitz and Steinau in Lower Silesia ; 
Beuthen, Falkenberg, Kosel, Neissc, Oppeln, Ratibor, Strelilitz, 
Teschen and Troppau in the upper district. The petty rulers 
of these sections wasted their strength with internecine quarrels 
and proved quite incompetent to check the lawlessness of their 
feudal vassals. Save under the vigorous rule of some dukes 
of Lower Silesia, such as Henry I. and Boiko I., and the above- 
named Henry II. and IV., who succeeded in reuniting most of 
the priiicipalities under their sway, the country fell mto a state 
of growing anarchy. 

Unable to institute an effective national government, and 
unwilling to attach themselves again to Poland, the Silesian 
princes Began about 1290 to seek the protection of tlie German 
dynasty then ruling in Bohemia. The intervention of these 
kings resulted in the establishment of their suzerainty over the 
whole of Silesia and the appropriation of several of its petty 
states as crown domains. The earliest of these Bohemian 
overlords, I^g John and the emperor Charles IV., fully justified 
their intrusion by the vigorous way in which they restored order 
and regularized the admmistration ; in particular, the cities 
at tins time attained a high degree of material prosperity and 
political importance. Under later rulers the connexion with 
Bohemia brought the Silesians no benefit, but involved them 
in the destructive Hussite wars. At the outbreak of this conflict 
in 1420 they gave ready support to their king Sigismund against 
the Bohemian rebels, whom they regarded as dangerous to their 
German nationality, but by this act they exposed themselves 
to a series of invasions (1425-1435) by which the country was 
severely devastated. In consequence of these raids the German 
element of population in Upper Silesia permanently lost ground ; 
and a complete restitution of the Slavonic nationality seemed 
imminent on the appointment of the Hussite, George Podiebrad, 
to the Bohemian Imgship in 1457* Though most of the Silesian 
dynasts seemed ready to acquiesce, the burghers of Breslau 
fiercely repudiated the new suzerain, and before he could enforce 
his claims to homage he was ousted by the Hungarian king, 
Matthias Corvinus, who was readily recognized as overlord (1469)^ 
Matthias enforced his authority by the vigorous 
mercenaries and by wholesale confiscations of the ISncfe of turbu- 
lent nobles. By instituting a permanent diet of Silesian princes 
and estates to co-operate with his vicegerent, he took an important 
step towards the abolition of particularism and the establishment 
of an effective central government. In spite of these reforms 
the Silesians, who felt severely the financial exactions of Matthias, 
began to resent the control of the Bohemian crown. Profiting 
by the feebleness of Matthias’ successor Vladislav, they extorted 
concessions which secured to them a practical autonomy. 
These privileges still remained to them at the outset of the 
religious Reformation, which the Silesians, in spite of their 
Catholic zeal durmg the Hussite wars, accepted readily and 


c^ed out with singularly little opposition from within or 
without. But a drastic revolution in their government was 
imposed upon them by the German king, Ferdinand I., who 
had been prevented from interference during his early reign by 
his wars with the Turks, and who showed little disposition to 
check the Reformation in Silesia by forcible means, but subse- 
quently reasserted the control of the Bohemian crown by a 
series of important enactments. He abolished all privileges 
which were not secured by charter and imposed a more rigidly 
centralized scheme of government in which the activities of the 
provincial diet were restricted to some judicial and financial 
functions, and their freedom in matters of foreign policy was 
withdrawn altogether. Henceforth, too, annexations of territory 
were frequently carried out by the Bohemian crown on the 
extinction of Silesian dynasties, and the surviving princes showed 
an increasing reluctance to the exercise of their author!^. 
A^ordingly the Silesian estates never again chose to exercise 
initiative save on rare occasions, and from 1550 Silesia passed 
almost completely under foreign administration. 

An uneventful period followed under tiie rule of the house of 
Habsburg, which united the kingship of Bohemia with the 
archduchy of Austria and the imperial crown. But this respite 
from trouble was ended by the outbreak of the Thirty Years’ 
War (1618-48), which brought Silesia to the verge of ruin. Dis- 
quieted by some forcible attempts on Rudolph II.’s part to 
suppress Protestantism in certain parts of the count^, and 
mistrusting a formal guarantee of religious liberty whidi was 
given to them in 1609, the Silesians joined hands with the 
Bohemian insurgents and renounced their allegiance to their 
Austrian ruler. Their defection, which was terminated by a 
capitulation in 1621, was not punished severely, but in spite 
of their attempt to maintain neutrality henceforth they were 
(|uite unable to secure peace. Silesia remained a principal 
objective of the various contending armies and was occupied 
almost continuously by a succession of ill-disciplined mercenary 
forces whose depredations and exactions, accentuated at times 
by religious fanaticism, reduced the country to a state of helpless 
misery. ^ Three-quarters of the population are estimated to have 
lost their lives, and commerce and industry were brought to a 
standstill. Recovery from these disasters was retarded by the 
permanent diversion of trade to new centres like Leipzig and 
St Petersburg, and by a state of unscttlcment due to the govern- 
ment’s disregard of its guarantees to its Protestant subjects. A 
greater measure of religious liberty was secured for the Silesians 
by the representatives of King Charles Xll. of Sweden on their 
behalf, and effective measures were taken by the emperor Charles 
VI. to stimulate commercial intercourse between Silesia and 
Austria. Nevertheless in the earlier part of the i8th century the 
condition of the country still remained unsatisfactory. 

An important epoch in the history of Silesia is marked by the 
year 1740, when the dominion of Austria was exchanged for that 
of Prussia. Availing himself of a testamentary union made in 
1537 between the duke of Liegnitz and the elector of Brandenburg, 
and of an attempt by the elector Frederick William to call it into 
force in spite of its annulment by Ferdinand I. in 1546, Frederick 
11 . of Prussia raised a claim to the former duchies of Liegnitz, 
Jagerndorf and Wohlau. The empnjss Maria 'I’heresa, 
who was at this time involved with other enemies, was unable 
: tojprevent the occupation of Lower Silesia by Frederick and in 
1741 ceded that province to him. ' In tht; following year Frederick 
renewed his attack and extort^ from Austria the whole of 
Silesia except the districts of TV^paii, Teschen and Jagerndorf, 
the present province of Austrian §ilesia. 

Though constrained by the general dangers of her position to 
make terms with Prussia, Maria Theresa long cherished the hope 
of recovering a possession which she, unlike her predecessors, 
valued highly and held by a far better title than did her opponent. 
A second war which Frederick began in 1744 in anticipation of a 
counter-attack from her only served to strengthen his hold upon 
his recent conquest ; but in the famous Seven Years’ War {q.v.) 
of 1756-63 the Austrian empress, aided by France and Russia, 
almost effected her purpose. Silesia was repeatedly overrun by 
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Austrian and Russian troops, and Frederick’s ultimate exj)uLsion 
seemed only a question of time. Yet llie Prussian king recovered 
his lost ground by gigantic efforts and eventually retained his 
Silesian territory undiminished. 

The annexation by Frederick was followed by a complete 
r(*organization in which the obsolete powers of the local dynasts 
were abolished and Silesia bectime a mere province of the highly 
centralized Prussian state. Owing to the lack of a corporate 
Silesian consciousnessandthe feebleness of their local institutions, 
the people soon became reconciled to their change of rulers. 
Moreover Frederick, who had proved by his wars the importance 
which he attached to Silesia, was indefatigable in times of peace 
in his attempts to justify his usurpation. Making yearly visits 
to the country, and further keeping himself in touch with it by 
means of a special ** minister of SiltJsia,” he was enabled to effect 
numerous political reforms, chie‘f of which were the strict enforce- 
ment of religious toleration and the restriction of oppressive 
seignorial rights. By liberal endowments and minute but 
judicious regulations he brought about a rapid development of 
Silesian industries ; in particular he revived the mining and 
weaving operations which at present constitute the country’s 
chief source of wealth. 

After its incoiporation with Prussia Silesia ceases to have an 
independent political history. During the Napoleonic wars it was 
partly occupied by French troops (1806-1813), and at the begin- 
ning of the War of Liberation it was the chief scene of operations 
between the French and the allied armies. In 1815 it was 
enlarged by a portion of Lusatia, which had become detached 
from Silesia as far back as the nth century and since then had 
been annexed to the kingdom of Saxony. During the rest of 
the 19th century its peace has been interrupted from time to time 
by riots of discontented weavers. But the general record of 
recent limes has been one of industrial development and 
prosperity hardly inferior to that of any other part of Germany. 

Sec C. Grunliagcn, Gcschichto SchUsiens (2 vols., Gotha, 

18S6), {uid Schlesitin untcr hriedrich dem Crossen (2 vols., Gotha, 
1890-1892) ; M. Morcenbesser^ Heschivhte von Schlesien (lierlin, 1892) ; 
Kn5tcl, (ienchichte Oberschlestens (Kattowitz, 1906) ; H. Grotefend, 
Stammtafeln der schlesischan FUrsten bis 1^40 (Breslau, 1889) ; 
F. Rachfahl, Hu Organisation der Gesamtstaatsverwaltung SchUsiens 
vin* dem dreissigjdhrigen Kriege (Leipzig, 1894); D. Fcchner, 
Geschichte des schlesischen Berg^ und Iliittenwesens 1^41^1806 (Berlin, 

1 903) ; see also the Zeitschrift dcs Vereins fur Geschichte und Altertum 
Srhlesiens (Breslau, 1855 sqcj.), and Oherschlesische Heimat, Zeit- 
schrift des oberschlesischen Geschichtsvereins (Oppeln, 1905 sciq.). 

Austrian Silesia. 

Austrian Silesia (Gcr. Osterreuhisch-SMesien) is a duchy and 
crownland of Austria, bounded E. by Galicia, S, by Hungary 
and Moravia, W. and N. by Prussian Silesia. It has an area of 
1987 sq. m. and is the smallest province of Austria. .Silesia is 
divided by a projecting limb of Moravia into two small parts of 
territory, of which the western part is flanked by the Sudetic 
mountains, namely the Altvater Gcbirge ; while the eastern part 
is flanked by the Carpathians, namely the Jablunka Gebirge 
with their highest peak the Lissa Hora (4346 ft.). A great pro- 
portion of the surface of Silesia is occupied by the offshoots of 
these ranges. The province is traversed by the Vistula, which 
rises in the Carpathians within eastern Silesia, and by the Oder, 
with its affluents the Oppa and the Olsa. Owing to its mountain- 
ous character, and its slopes tow'ards the N. and N.E., Silesia 
has a somewhat severe climate for its latitude, the mean annu«t 
temperature being 50® F., whilfj the annual rainfall varies from 
20 to 30 in. ", 

Of the total area 49-4 % is wCble land, 34-2 % is covered by 
forests, (>‘2 by pasturages, meadows occupy 5**^ % and 

gardens 1*3 %. The soil canntft, as a rule, be termed rich, although 
some parts are fertile and produce cereals, vegetables, beetroot and 
fruit. In the mountainous region dairy-farming is carried on after 
the Alpine fashion and the breeding of sheep is improving. Large 
herds of geese and pigeons are reared, while hunting and fishing 
constitute also important resources. The mineral wealth of Silesia 
is great and consists in coal, iron-ore, marble and slate. It posses.ses 
several mineral springs, of which the best known are the alkaline 
springs at Karlsbninn. Like its adjoining provinces, Silesia boasts 
of a great and varied industrial alftivity, chiefly represented by the 
metalluTgic and textile industries' in all tiieir branches. The cloth 


I 011(1 woollen industries arc concentrated at Biclitz, jagerndorf and 
I Lngclsberg ; linen is manufactured at Freiwaldau, Freudenthal and 
Bennisch ; cotton goods at Fricdck. The iron industry is con- 
centrated at Trzinietz, near Teschen, and various industrial and 
agricultural ma<:hine8 are manufactured at Troppau, jfigerndorf, 
IJstron and Jiielitz. The organs manufactured at Jagerndorf enjoy 
a good reputation. Other important branches of industry arc 
chemicals at Hruschau and Petrowiiz ; sugar refincrufs, milling, 
brewing and li(]ueurs. 

In 1900 the population numbered 680,422, w'hich corresponds 
to 342 inhabitants per sq. m. The Germans formed 44 •69% 
of the population, 33*21% were Poles and 22-05% Czechs 
and Slavs. According to religion, 84-73 were Roman Catholics, 
14 % Protestants and the remainder were Jews. The local diet 
is composed of 31 members, and Silesia sends 12 deputies to the 
Reichsrat at Vienna. For administrative purposes Silesia is 
divided into 9 districts and 3 towns wdth autonomous munici- 
: palities : Troppau, the capital, Biclitz and Friedck. Other 
i principal towns are : Teschen, Polnisch-Ostrau, Jagerndorf, 
Karwin, Freudenthal, Freiwaldau and Bennisch. 

; The actual duchy is only a very small part, which was left 
to Austria after the Seven Years’ War, from its former province 
of the same name. It formed, with Moravia, a single province 
until 1849, when it was created a separate duchy. 

See F. Sldina, Osterreichisch' Schlesien (Prague, 1887) ; and A. 
Peter, Das Hersogtum Schlesien (Vienna, 1884). 

SILESIAN WARS, the name given to the contests between 
Austria and Prussia for the possession of Silesia. The first (1740- 
1742) and second (1744-1745) wars formed a part of the great 
European struggle called the War of the Austrian Succession 
(q.v.), and the third war (1756-1762) similarly a part of the 
Seven Years’ Warh.v.). 

SILHOUETTE, ETIENNE DE (1709-1767), controller-general 
of France, was born at Limoges on the 5th of July 1709. lie 
travelled extensively while still a young man and drew attention 
to himself by the publication of English translations, historical 
writings, and studies on the financial .system of England. Suc- 
cessively councillor to the parlement of Metz, secretary to the 
duke of Orleans, member of the commission on delimitation of 
Franco-British interests in Acadia (1749), and royal commis- 
sioner in the Indies Company, he was named controller- general 
through the influence of the marquess de Pompadour on the 
4th of March 1759. The court at first reposed a blind confidence 
in him, but soon i>erceivcd not only that he was not a financier 
but also that he was bent on attacking privilege by levying a 
land-tax on the estates of the nobles and by reducing the pensions. 
A storm of opposition gathered and broke ; a thousand cartoons 
and jokes were directed against the unfortunate minister who 
seemed to be resorting to one financial embarrassment in order 
to escape another ; and in allusion to the sacrifictis which he 
demanded of the nobles, even the conversion of their table plate 
into money, silhouette became the popular word for a figure 
reduced to simplest form. The word was eventually (1835) 
admitted to the dictionary by the French academy. Silhouette 
was forced out of the ministr>^ on the 21st of November 1759 and 
withdrew to Brie -sur- Marne, where during the remainder of 
his life he sought refuge from scorn and sarcasm in religious 
devotion. He died on the 20th of January 1767, 

Silhouette left several translations from the English and the 
Spanish, accounts of travel, and dull historical and philo.sophical 
writings, a list of which is given in Qu6rard, France litUratre, ix. 138. 
Aulta^ pium politique y published under his name in 1772, is apochry- 
phal. See -J. Rl Clement and A. Lemoine, M, de Silhouette (Paris, 
1872). 

SILICA, in chemistry, the name ordinarily given to amorphous 
silicon dioxide, SiO.j. This chemical compound is widely and 
most abundantly distributed in nature, both in the free state and 
in combination with metallic oxides. Free silica constitutes the 
greater part of sand and sandy rocks ; when fairly pure it occurs 
in the large crystals which we know as quartz (^r.v.), and which, 
when coloured, form the gem-stones amethyst, cairngorm, 
cats’-eye and jasper. Tridymite {qjv.) is a rarer form, crystallo- 
graphically different from quartz. Amorphous forms also occur ; 
chalcedony {qjv.), and its coloured modifications agate, carneiian, 
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onyx and sard , together with opal {qq.v,) are examples. Amorph- 
ous silica can be obtained from a silicate ^a compound of silica 
and a metallic oxide) by fusing the finely powdered mineral 
with sodium carbonate, decomposing the sodium silicate thus 
formed with hydrochloric acid, evaporati^ to dryness to convert 
the colloidal silicic acid into insoluble silica, and removing the 
soluble chlorides by washing with hot water. On drying, the 
silica is obtained as a soft white amorphous powder, insoluble in 
water and in all acids except hydrofluoric ; it dissolves in hot 
solutions of the caustic alkalis and to a less extent in alkali 
carbonates. It melts at a high temperature, and in the electric 
furnace it may be distilled, the vapours condensing to a bluish- 
white powder. By heating a solution of sodium silicate in a glass 
vessel the glass is attacked (an acid silicate being formed) and 
silica separates at ordinary temperatures in a hydrated amorphous 
form, at higher temperatures but below 180® as tridymite, and 
above 180® as quartz. 

Silicates." ThxiSfi compounds are to bo regarded as salts of silicic 
acid, or combinations 01 silicon dioxide and metallic basic oxides ; 
they arc of great importance since they constitute the commonest 
rock-forming and many other minerals, and occur in every petro- 
graphical species. The p^irent acid, silicic acid, was obtained by 
T. Graham by dialysing a solution of hydrochloric acid to which 
sodium silicate had been added ; a colloidal silicic acid being re- 
tained in the dialyaer. This solution may be concentrated until 
it contains about 14 % of silica by open boiling, and this suliitioii on 
evaporation in a vacuum gives a transparent mass of metasiUcic 
acia, HaSiO,.|. The solution is a tasteless liquid having a slight acid 
reaction ; it gradually changes to a clear trans])arent jelly, which 
afterwards shrinks on drying. I'his coagulation is brought about 
very quickly by sodium carbonate, and may be retar<led by hydro- 
chloric acid or by a solution of a caustic alkali. Several hydrated 
forms havel been obtained, c.q, 2SiOjj«H20, SSiOgTIgO, dSiOg-HgO, 
SSiOjj-HjO ; these are very iinstablc, the first two losing water on ex- 
posure whilst the others absort) water. The natural silicates may be 
regarded as falling into 5 classes, viz. orthosilicates, derived from 
SijOH)4 ; metasilicates, from SiO(OH)5, ; disilicates, from Sia< >3(01-1)2 ; 
trisilicates, from Si30„(011).j ; and basic silicates. These acids may 
be regarded as derived by the partial dehydration of the ortho-acid. 
Another classification is given in Metallurgy ; a list of mineral 
silicates is given in MinkraIwOGY, and for the synthetical production 
of these compounds see also Petrology. 

SILICON [symbol Si, atomic weight 28-3 ( 0 =i 6 )], a non- 
metallic chemical element. It is not found in the uncombined 
condition, but in combination with other elements it is, with 
perhaps the exception of oxygen, the most widely distributed and 
abundant of all the elements. It is found in*tiie form of oxide 
(silica), either anhydrous or hydrated as quartz, flint, sand, 
chalcedony, tridymite, opal, &c., but occurs chiefly in the form 
of silicates of aluminium, magnesium,^ iron, and the alkali and 
alkaline earth metals, forming the chief constituent of various 
cla>rs, soils and rocks. It has also been found as a constituent of 
various parts of plants and has been recognized in the stars. 
The element exists in two forms, one amorphous, the other 
crystalline. The older methods used for the preparation of the 
amoiphous form, namely the decomposition of silicon halides 
or silicofluoridcs by the alkali metals, or of silica by magnesium, 
do not give good results, since the silicon obtained is always 
contaminated with various impurities, but a pure variety may 
be prepared according to E. Vigpuroux {Ann. chim. phys., 1897, 
(7), 12, p. 153) by heating silica with magnesium in the presence of 
magnesia, or by heating silica with aluminium. The crystalline 
form may be prepared by heating potassium silicofluoride with 
sodium or aluminium (K. Wohler, Ann., 1856, 97, p. 266 ; 1857, 
102, p. 382) ; by heating silica with magnesium in the presence of 
zinc (L. Gattermann, Ber,, 1889, 22, p. 186) ; and by the reduc- 
tion of silica in the presence of carbon and iron (H. N. Warren, 
Chem. News, 1888, 57, p. 54; 1893, 67, p. 136). Another 
crystalline form, differing from the former by its solubility in 
hydrofluoric acid, was prepared by 11. Moissan and F. Siemens 
{Comptes rendus, 1904, 138, p. 1299). A somewhat impure 
.silicon (containing 90-98 % of the element) is made by the 
Carborundum Company of Niagara Falls (United States Patents 
745122 and 842273, 1908) by heating coke and sand in an 
electric furnace. The product is a crystalline solid of specific 
gravity 2*34, and melts at about 1430® C. See also German 


Patent 108817 for the production of crystallized silicon from 
silica and carborundum. 

Amorphous silicon is a brown coloured powder, the crystalline 
variety being grey, but it presents somewhat different appear- 
ances according to the method used for its preparation. The 
specific gravity of the amorphous form is 2-35 (Vigouroux), 
that of the crystalline variety varying, according to the method 
of preparation , from 2 *004 to 2 *4 93. The .specific heat varies wit h 
the temperature, from 0-136 at -39° C. to 0-2029 at 232° (!. 
Silicon distils readily at the temperature of the electric furnace. 
It is attacked rapidly by fluorine at ordinary temperature, and 
by chlorine when heated in a current of the gas. It undergoes a 
slight superficial oxidation when heated in oxygen. It combines 
directly with many metals on heating, whilst others merely 
dissolve it. When heated with sodium and potassium, appar- 
ently no action takes place, but if heated with lithium it forms 
a lithium silicide, LijjSio (II. Moissan, Comptes rendus, 1902, 134, 
p. 1083). It decomposes ammonia at a red heat, liberating 
hydrogen and yielding a compound containing silicon and nitro- 
gen. It reduces many non-metallic oxides. It is only soluble 
in a mixture of hydrofluoric and nitric acid, or in solutions of the 
caustic alkalis, in the latter case yielding hydrogen and a silicate : 
Si-l- 2 KH 04 'ILp*K 2 Si 0 y+ 2 Il 2 . On fusion with alkaline car- 
bonates and hydroxides it undergoes oxidation to silica which 
dissolves on the excess of alkali yielding an alkaline silicate. 

Silicon hydyide, SiH4, is obtaiiitd iix an impure couclition, as a 
spontaneously inflammable gas, by decomi^osiiig magnesium silicide 
with hydrochloric acid, or by the direct union of silicon and hydrogen 
in the electric arc. Iiv the pure state it may be prepared by decom- 
posing ethyl silicoformate in the presence of sodium (C. Fricdel and 
A. Ladenburg, Comptes rendus, 1HO7, 64, pp. 359,1267) ; 4Si(OCjH,,)3 = 
SiIi4 4-SSi(OC2ll6)i. When pure, it is a colourless gas which is not 
spontaneously inflammable at ordinary temperature and pressure, 
but a slight increase of temperature or dt?crease of pressure sets up 
decomposition. It is almost insoluble in water. Xt burns when 
brought into contact with chlorine, forming silicon chloride and 
hydrochloric acid. It decomposes solutions of silver nitrate and 
copper sulphate, A second Jiydridc of silicon, of composition 
SigHfl, was prepared by H, Moissan and S. Smiles (Comptes rendus, 
1902, i)p. 569, 1549) from the products obtained in tl\e action of 
liydrochloric acid on magiicsiuju silicide. ThtJse arc passed through 
a vessel surrounded by a freezing mixture and on fractionating the 
product the hydride distils over as a colourless liquid which boils at 
52® C. It is also obtained by the decomposition of lithium silicide 
with concentrated hydrochloric acid. Its vapour is sj)oatancously 
inflammable when exposed to air. It behaves as a reducing agent. 
For a possible hydride (Siyllj),, sec J. Ogier, Ann. chim. phys,, 1880, 
(5),2o, ]). 5. 

Only one oxide of silicon, namely the dioxide or silica, is known 
(see Silica). 

Silicon fluoride, SiF^, is formed when silicon is brought into contact 
with fluorine (Moissan) ; or by decomposing a mixture of acid potas- 
sium fluoride and silica, or of calcium fluoride and sihea with concen- 
trated sulphuric acid. It is a colourless, strongly fuming gas which has 
a suffocating smell. It is decomposed with great violence when heated 
in contact with cither sodium or potassium. It combines directly 
with ammonia to form the compound SiK 4 - 2 NHy, aTid is absorbed by 
dry boric acid and by many metallic oxides. Water decomposes it 
into silicofluoric acid and silicic acid: 3SiF4 + 31l20 = 2 H. 4 SiFfl + 

1 l-^SiOj. With potassium hydroxide it yields potassium silicofluoride, 
whilst with sodium hydroxide, sodium fluoride is produced : 3SiF4 = 
4 KHO = SiOjj f 2KiSiF« + 2H.4O ; SiF4 I- 4 NaOH - SiO.4 + 4 NaF -1- 
2ILO. It combines directly with acetone and with various amines. 
Silicon fluoroform, SiHF8, was obtained by O. Rufl: and Curt Albert 
(Her., J905, 38, p. 53) by decomposing liLaniuiii fluoride with silicon 
chloroform m sealed vessels at 100-120® C It is a colourless gas 
wluch may be condensed to a liquid boilir.g at -80-2® C. On 
solidification it melts at about - no® C. The gas is very unstable, 
decomiiosing slowly, even at ordinary temperatures, into hydrogen, 
silicon fluoride and silicon: 4SinF3 = 2H2+.3SiF4 + Si. It burns with 
a pale -blue flame forming silicon fluoride, silicofluoric acid and 
silicic acid. It is decomposed readily by water, sodium hydroxide, 
alcohol and ether : 

2SiHF3 -f- 4H,0 ^ H4Si04 + l^SiF^ + ‘iHg ; 

SiKKn + 3NaOH + H./ > - H 4 Si 04 + 8NaF + ; 

2SiH Kg + 4C..JH3OH = 81(00.2113)4 + H2SiKrt + 2llij $ 

SiHFg + 8 (L.2H 1)20 SiH (003143)3 + SCijHgF. 

Silicofluoric acid, ILjSiFn, is obtained as shown above, and also by the 
action of sulphuric acid on barium silicofluoride, or by absorbing 
silicon fluoride in aqueous hydrofluoric acitl. 'I’lie solution on 
evaporation deposits a hydrated form, H.2SiF3'2HoO, which clecotn- 
poses when heated. The anhydrous acid is not known, since on 
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evaporating the aqueous solution it gradually decomposes into silicon 
fluoride and hydrofluoric acid. 

Silicon chlofide^ SiCl4, was prepared by J. J. Berzelius^ {Jahfesh,^ 
1825, 4^ p. gi) by the action of chlorine on silicon^ and is also ob- 
tained when an intimate mixture of silica and carbon is heated m a 
stream of chlorine and the products of reaction fractionated. It is a 
very stable colourless liquid wliich boils at 58® C. Oxygen only 
attacks it at very high temperatures. When heated with the allmli 
and alkaline earth metals it yields silicon and the corresiionding 
metallic chlorides* Water decomposes it into hydrochloric and 
silicic acids. It combines directly with ammonia gas to form 
SiCl4'6NHy, and it also servos as the starting point for the prepara- 
tion of numerous organic derivatives of silicon. The hexachloride^ 
SijCl^, is formed when silicon chloride vapour is passed over strongly 
berated silicon ; by the action of chlorine on the corresponding iodo- 
compound, or by heating the iodo-compound with mercuric chloride 
(C. Friedel, Com pies rendus, 1871, 73, p. 497)* It is a colourless 
fuming liquid wliich boils at 146- 1 48° C, It is decomposed by water, 
and also when heated between 350® and 1000® C., but it is stable both 
below and above these temperatures. The octochloride, SijClg, is 
formed to the extent of about ^ to 1 % in the action of chlorine on 
silicon (L. Gattermann, Ber ,, 1899, 32, p* 1114)- It is a colourless 
liquid wliich boils at 210® C. Water decomposes it with the forma- 
tion of silico-mesoxalic acid, HOOSi‘Si(OH)3'SiOOH. Silicon chlovo^ 
iormy SiHCls, first prepared by H. Bufi and F. Woliler (Ann*, 1857, 
10^, p. 94), is formed by heating crystallized silicon in hydrochloric 
acid gas at a temperature below red heat, or by the action of hydro- 
chloric acid gas on copper silicide, the products being condensed 
by liquid air and afterwards fractionated (O. Kufl and Curt Albert, 
Ber*, 1905, 38, p. 2222). It is a colourless liquid which boils at 33® C. 
It fumes in air and bums with a green fiame. It is decomposed by 
cold water with the formation of silicoformic anhydride, HaSigOs. 
It unites directly with ammonia gas yielding a compound of variable 
composition. It is decomposed by chlorine. 

Similar bromo-compounds of composition SiBr^, SigBra and SiHBr^ 
are known. Silicon ietraiodide, Sil^, is formed by passing iodine 
vapour mixed with carbon dioxide over strongly-heated silicon (C. 
Friedel, Com pies rendus, 1868, 67, p. 98) ; the iodo-compound con- 
denses in the colder portion of the apparatus and is purified by 
shaking with carbon bisul])hide and with mercury. It crystallizes in 
octahedra which melt at 120-5® C. and boil at 290® C. Its vapour 
bums with a red flame. It is decomposed by alcohol and also by 
ether when heated to loo® C. : 5114+ 2C2H5OH = SiO.. 4 SCjHsI + 
2III ; Sil4 4 4(03115)90 Si(OCaH9)4 4 4C3HfiI. The hexaiodide, 
is obtained by heating the tetraiodide wdth finely divided silver to 
300*^ C. It crystallizes in hexagonal prisms which exhibit double 
refraction. It is soluble in carbon bisulphide, and is decomposed by 
water and also by heat, in the latter ca.se yielding the tetraiodide ana 
the cli-iodide, Si2l4, an orange-coloured solid which is not soluble in 
carbon bisulphide. Silicon iodoform, SiHIg, is formed by the action 
of hydriodic acid on silicon, the product, which contains silicon 
tetraiodide, being separated by fractionation. It is also obtained by 
the action of hydriodic acid on silicon nitrogen hydride suspended 
in carlxm bisulphide, or by the action of a benzene solution 01 hydri- 
odic acid on trianilino-silicon hydride (O. Rufi, Ber,^ '^ 9 ^ 7 9 41, p* 
3738). It is a colourless, strongly refracting liquid, wliich boils at 
about 220" C., slight decomposition setting in above 150® C. Water 
decomposes it with production of leucone. Numerous chloro-iodides 
and bromoiodides of siheon have been described. 

Silicon nitfogen hydride, SiNH, is a white powder formed with 
silicon amide when ammonia gas (diluted with hydrogen) is brought 
into contact with the vapour of silicon cWoroform at - 10® C. 
Trianilino silicon hydride, SiH(NHC4H5)s,is obtained by the action of 
aniline on a benzene solution of silicon chloroform. It crystallizes 
in needles which decompose at 114® C. Silicon amide, Si(NH2)4, is 
obtained as a white amorphous unstable solid by the action of dry 
ammonia on silicon chloride at - 50® C. (E. Vigouroux and C. Hugot, 
Comptes rendus, 1903, 136, p. 1670). It is readily decomposed by 
water: Si(NHy)4'i SHgO-* 4NHa4Si02. Above o® C. it decom- 
poses thus : Si(NH3)4 = 2NH8 4 Si(NH)3. 

Silicon sulphide, SiSg, is formed by the direct union of silicon with 
sulphur; by the action of sulphuretted hydrogen on crystalhzcd 
silicon at red heat (P. Sabatier, Comptes rendus, 1880, 90, p. 819) ; 
or by passing the vapour of carbon bisulphide over a heated mixture 
of silica and carlxin. It crystallizes in needles wliich rapidly de- 
comi)ose w’hen exposed to moist air. By heating crystallized silicon 
with boron in the electric furnace H. Moissan and A. Stock (Comptes 
rendus, 1900, 131, p. 139) obtained two borides, SiB., and SiB«. 
They arc both very stable crystalline solids. The former is com- 
pletely decomposed w'hen fused with caustic potash and the latter 
by a prolonged boiling with nitric acid. For silicon carl>id(^ see 
carborundum. Numerous methods have been given for the prepara- 
tion of magnesium silicide, MgySi, in a more or less pure state, but tbe 
pure substance appears to have been obtained by P. Lebeau (Comptes 
rendus, 1908, 146, p. 282) in the following manner. Alloys of 
magnesium and silicon are prepared by heating fragments of mag- 
nesium with magnesium filings and potassium silico-fluoride. From 
the alloy containing 25 % of silicon, the excess of magnesium is 
removed by a mixture of ethyl iodide and ether and a residue con- 
sisting of slate-blue octahedral crystals of magnesium silicide is left. 


It decomposes water at ordinary tem^mtnre with evolution of 
hydrogen but without production of silicon hydride, whilst cold 
hydrochloric acid attaclu it vigorously with evolution of hydrogen 
and spontaneously inflammable silicon hydride. 


Organic Derivaiives oj Silicon* 

The organic derivatives of silicon resemble the oorrespemding 
carbon compounds except in so far that the sUicoa atom is not 
capable of combining with itself to form a complex chain in the 
same manner as the carbon atom, the limit at present being a chain 
of three silicon atoms. Many of the earlier-known silicon alkyl 
compounds were isolated by Friedel and Crafts and by Ladenburg, 
the method adopted consisting in the interaction of the zinc alkyl 
compounds with silicon halides or esters of silicic acids. SiCl4 4 



chlorides 'in^ the presence of sodiumtS SiCL 4 4R-C1 4 8Na i 
SiR448NaCl|; SiHCl 84 SR*Cl 46 Na=SiHR 84 6NaCl; whilst Kipping 
(Proc* Chem* Soc., 1904, 20, p. 13) has used silicon halides with the 
. qjH5SiCl8(4MgBrPh)-$- 


silicane), and silicon 
tetraethyl, Si(CsH0)l, ' are' bot& liquids. The latter reacts with 
chlorine to mve silicon nonyl-chloiide Si(C8H5),*C8H4Cl, which 
condenses with potassium acetate to give the acetic ester of silicon 
nonyl alcohol, from which the alcoh<H (a camphor-smelling liquid) 
may be obtained by hydrolysis. Triethyl silicol, (C3Hf)8Si*OH, is a 
true alcohol, obtained by condensing zinc ethyl with silicic ester, the 
resulting substance of composition. (C^A^-SiOC^s, with acelyl 
chloride yielding a chloro-compound (C^5)8SiCl, winch with aqueous 
ammonia yields the alcohol. Silicon tetraphenyl, Si(CeH0}4, a solid 
melting at 231® C., is obtained by the action of ^lorobenzene on 
silicon tetrachloride in the presence of sodium. Silico^oxalic acid, 
(SiO*OH)3, obtained by decomposing silicon hexachloride with ice- 
cold water, is an unstable solid which is readily decomposed by the 
inorganic bases, with evolution of hydrogen and production of a 
silicate. Silicomesoxalic acid, HO-OSiSifOHja-SiO-OH, formed by 
the action of moist air on silicon octochloride at o® C., is very unstable, 
and hot water decomposes it with evolution of hydrogen and forma- 
tion of silicic acid (L. Gattermann, Ber., 1899, 32, p. 12x4). Silico-^ 
benzoic acid, CnHg-SiO-OH, results from the action of dilute i^ueous 
ammonia on phenyl silicon chloride (obtained from mercury diphenyl 
and silicon tetrachloride). It is a colourless solid which melts at 
92® C. For silicon derivatives of the amines sec Michaelis, Ber., 
X896, 29, p. 710; on asymmetric silicon and the resolution of 
<f/-benzyl-ethyl-propyl-silicol sec F. S. Kipping, Jour* Chem. Soc*, 
*907i PP* 209 seq. 

The atomic weight of silicon lias been determined usually by 
analysis of the hahde compounds or by conversion of the hamdes 
into silica. The determination of W. Becker and G. Meyer (ZeiL 
anorg, Chem,, 1905, 43, j). 251) gives the value 28-21, and the Inter- 
national Commission in igio has adopted the value 28-3. 


SILISTRIA (Bulgarian Silistra), the chief town of a department 
in Bulgaria and the see of an archbishop, situated on a low-lying 
peninsula projecting into the Danube, 81 m. below Rustchuk 
and close to the frontier of the Rumanian Dobrudja. Pop. (1892) 
11,718; (1900) 12,133; (1908) 12,055, of whom 6142 were 
Bulgarians and 4126 Turks. The town was formerly a fortress 
of great strength, occupying the N.E. corner of the famous 
quadrilateral (Rustchuk, Silistra, Shumla, Varna), but its 
fortifications were demoli-shed in accordance with the Berlin 
Treaty (1877). In the town is a large subterranean cavern, the 
Houmhata, which served as a refuse for its inhabitemts during 
frequent bombardments. The principal trade is in cereals ; 
wine and wood are also exported. The town is surrounded by 
fine vineyards, some 30 kinds of grapes being cultivated, and 
tobacco is grown. Sericulture, formerly a flourishing industry, 
has declined owing to a disease of the silk-worms, but efforts 
have beett made to revive it. Apiculture is extensively practised 
and there are large market-gardens in the neighbourhood. 
The soil of the departmt‘nt is fertile, but lacking in water ; the 
inhabitants have excavated large receptacles in which rain-water 
is stored. A considerable area is still covered with forest, to 
which the region owes its name of Deli Orman (“ the wild wood ; 
there are extensive tracts of pasturage, but cattle-rearing declined 
in 1880-1910. A large cattle-fair, lasting three days, is held in 
May. The town possessed in 1910 one steam flour-miU and some 
cloth factories and tanneries* 

Silistria was the Durostorum of the Roxnans (Bulgarian 
Dfstr ) ; the ancient name remains in the title of the archbishop, 
who is staled metropolitan of Dorostol, and whose diocese is now 
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united with that of Tchenren (Rustchuk). It was oneof the most 
important towns of Moesia Inferior and was successively the 
headquarters of the legio I. (Italica) and the legio XL (Claudia). 
It was defended by the Bulgarian tsar Simeon against the 
Magyars and Greeks in 893, In 967 it was captured by the 
Russian prince Sviatoslav, whom the Byzwitine emperor 
Nicephorus Phocas had summoned to his assistance. In 971 
Sviatoslav, after a three months' heroic defence, surrendered the 
town to the Byzantines, who had meanwhile become his enemies. 
In 1388 it was captured by the Turks under Ali Pasha, the grand 
vizier of the sultan Murad. A few years later it seems to have 
been in the possession of the Walachian prince Mircea, but 
after his defeat by Mahommed I. in 7416 it passed finally into 
the Imds of the Turks. ^ Silistria flourished under Ottoman rule ; 
Hajji Khalifa describes it as the most important of all the Danu- 
bian towns ; a Greek metropolitan was installed here with five 
bishops under his control and a settlement of Ragusan merchants 
kept alive its commercial interests. In 1810 the town was 
surrendered to the Russians under Kamenskiy, who destroyed its 
fortifications before they withdrew, but they were rebuilt by 
foreign engineers, and in 1828-1829 were strong enough to offer 
a serious resistance to the Russians under Diebich, who captured 
the town with the loss of 3000 men. At that date the population 
including the garrison was 24,000, but in 1837 it was only about 
4000. The town was held in pledge by the Russians for the pay- 
ment of a war indemnity (1829-1836). During the campaign 
of 1854 it was successfully defended by General Krach against 
the Russians under Paskievich ; the circuit of its defences had 
been strengthened before this time by the outlying fortresses 
Medjid-tabia (built by English engineers) and Arab-tabia. It 
was again invested by the Russians in 1877, and on the con- 
clusion of peace was evacuated by the Turks. (J. D. B.) 

SILIUS ITALICUS* in full Titus Catius Silius Italicus 
(a.d. 25 or 26-101), Latin epic poet. His birthplace is unknown. 
From his cognomen Italicus the conclusion has been drawn 
that he came from the town of Italica in Spain ; but Latin 
usage would in that case have demanded the form Italicensts, 
and it is highly improbable that Martial would have failed to 
name him among the literary celebrities of Spain in the latter 
half of the ist century. The conjecture that Silius derived 
from Italica, the capital of the Italian confederation during the 
Social War, is open to still stronger objection. Most likely 
some ancestor of the poet acquired the title Italicus ” from 
having been a member of one of the corporations of “ Italid " 
who are often mentioned in inscriptions from Sicily and else- 
where. In early life Silius was a renowned forensic orator, 
later a safe and cautious politician, without ability or ambition 
enough to be legitimately obnoxious to the cruel rulers under 
whom he lived. But mediocrity was hardly an efficient protec- 
tion against the murderous whims of Nero, and Silius was 
generally believed to have secured at once his awn safety and 
his promotion to the consulship by prostituting his oratorical 
powers in the judicial farces which often ushered in the doom 
of the emperor’s victims. He was consul in the year of Nero’s 
death (68), and is mentioned by Tacitus as having been one of 
two witnesses who were present at the conferences Ixjtween 
Vitellius and Flavius Sabinus, the elder brother of Vespasian, 
when the legions from the Piast were marching rapidly on the 
capital. The life of Silius after his consulship is well depicted 
by the vounger Pliny: — “He conducted himself wisely and 
courteously as the friend of the luxurious and cruel Vitellius ; 
he won repute by his proconsulship of Asia, and obliterated 
by the praiseworthy use he made of his leisure the stain he had 
incurred through his active exertions in former days. In dignity 
and contentment, avoiding power and therefore hostility, he 
outlived the Flavian dynasty, keeping to a private station after 
his governorship of A^ia.” His poem contains only two passages 
relating to the Flavians ; in both Domitian is eulogized as a 
warrior; in one he figures as a singer whose lyre is sweeter 
than that of Orpheus himself. Silius was a great student and 
patron of literature and art, and a passionate collector. Two 
great Romans of the past, Cicero and Virgil, were by him idealized 


and veritably worriiipped ; and he was the happy possessor 
of their estates at Tusculum and Naples. The later life of Silius 
was passed on the Campanian shore, hard by the tomb of Virgil, 
at which he offered the homage of a devotee* He closely emu- 
lated the lives of his two great heroes : the one he followed in 
composing epic verse, the other in debating philosophic questions 
with his friends of like tastes. Among these was Epictetus, who 
judged him to be the most philosophic spirit among the Romans 
of his time, and Comutus, the Stoic, rhetorician and grammarian, 
who appropriately dedicated to Silius a commentary upon 
Virgil. Though the verse of Silius is not wrapped in Stoic gloom 
like that of Lucan, yet Stoicism lends in many places a not 
ungraceful gravity to his poem. Silius was one of the numerous 
Romans of the early empire who had the courage of their opinions, 
and carried into perfect practice the theory of suicide adopted 
by their school. Stricken by an incurable tumour, he starved 
himself to death, keeping a cheerful countenance to the end. 

Whether Silius committed to writing hi.s philosophic dialogues 
or not, we cannot say. Clmnce has preserved to us his epic 
poem entitled Punica, in seventeen books, and comprising 
some fourteen thousand lines. In choosing the Second Punic 
War for his subject, Silius had, we know, many predecessors, 
as he doubtless had many followers. From the time of Naevius 
onwards every great military struggle in which the Romans 
had been eng^ed had found its poet over and over again. In 
justice to Silius and Lucan, it should be observed that the 
mythologic poet had a far easier task than the historic. In a 
well-known passage Petronius pointedly describes the difficulties 
of the historic theme. A poet, he said, who should take upon 
him the vast subject of the civil wars would break down beneath 
the burden unle.ss he were “ full of learning,” since he would 
have not merely to record facts, which the historians did much 
better, but must possess an unshackled genius, to which full 
course must be given by the use of digressions, by bringing 
divine beings on to the stage, and by giving generally a mytho- 
logic tinge to the subject. The Latin laws of the historic epic 
were fixed by Ennius, and were still binding when Claudian 
wrote. They were never seriously infringed, except by Lucan, 
who substituted for the dei ex machina of his predecessors the 
vast, dim and imposing Stoic conception of destiny. By pro- 
tracted application, and being “ full of learning,” Silius had 
acquired excellent recipes for every ingredient that went to the 
making of the conventional historic epic. Though he is not 
named b>- Quintilian, he is probably hinted at in the mention of a 
cla.ss of poets who, as the writer says, “write to show their 
learning.” To seize the moments in the history, however un- 
important, which were capable of picturesque treatment ; to 
pass over all events, however important, which could not readily 
be rendered into heroics ; to stuff out the somewhat modern 
heroes to something like Homeric proportions ; to subject all 
their movements to the passions and caprices of the Olympians ; 
to ransack the poetry of the past for incidents aad similes 
on which a slightly new face might be put ; to foist in by well- 
worn artifices episodes, however strange to the subject, taken 
from the mythologic or historic glories of Rome and Greece,— 
all this Silius knew how to do. He did it all with the languid 
grace of the inveterate connoisseur, and with a simplicity foreign 
to his time, which sprang in })art from cultivated taste and 
horror of the venturesome word, and in part from the subdued 
tone of a life which had come unscathed through the reigns of 
Giligula, Nero and Domitian. The more threadbare the theme, 
and the more worn the machinery, the greater the need of 
genius. IVo of the most rigid requirements of the ancient epic 
were abundant similes and abundant single combats. But all 
the obvious resemblances between the actions of heroic man and 
external nature had long been worked out, while for the renova- 
tion of the single combat little could be done till the hero of the 
Homeric type was replaced by the medieval knight. Silius, 
however, had perfect poetic appreciation, with scarce a trace 
of poetic creativeness. No writer has ever lx;en more correclly 
and more uniformly judged by contemporaries and by posterity 
alike. Only the shameless flatterer. Martial, ventured to call 



SILK 


96 

his friend a poet as great as Virgil. But the younger Pliny 
gently says that he wrote poems with greater diligence than 
talent^ and that^ when^ according to the fashion of the time, 
he recited them to his friends, “ he sometimes found out wliat 
men really thought of them.” It is indeed strange that the 
poem lived on, Silius is never mentioned by ancient writers 
after Pliny except Sidonius, who, under different conditions 
and at a much lower level, was such another as he. Since the 
discovery of Silius by Poggio, no modern enthusiast has arisen to 
sing his praises. His poem has been rarely edited since the i8th 
century. Yet, by the purity of his taste and his Latin in an 
age when taste was fast becoming vicious and Latin corrupt, 
by his presentation to us of a tyj)e of a thousand vanished Latin 
epics, and by tlie historic aspects of his subject, Silius merits 
batter treatment from scholars than he has received. The 
general reader he can hardly interest again. He is indeed of 
imitation all compact, and usually dilutes what he borrows ; 
he may add a new beauty, but new strength he never gives. 
Hardly a dozen lines anywhere are without an echo of Virgil, 
and there are frequent admixtures of Lucretius, Horace, Ovid, 
Lucan, Homer, Hesiod and many other poets still extant. 
If we could reconstitute the library of Silius we should probably 
find that scarcely an idea or a phrase in his entire work was 
wholly his own. 

The raw material of the Punica was supplied in the main by 
the tliird decade of Livy, though Silius may have consulted other 
historians of the Hannibalic war. Such facts as a’-e used are 
generally presented with their actual circumstances unclianged, 
and in their historic sequence. The spirit of the Punic times is 
but rarely misconceived — ^as when to secret voting is attributed 
the election of men like Flaminius and Varro, and distinguished 
Romans are depicted as contending in a gladiatorial exhibition. 
Silius clearly intended the poem to consist of twenty -four books, 
like the Jlmd and the Odyssey, but after the twelfth he hurries in 
visible weariness to the end, and concludes with seventeen. Th<^ 
general plan of the epic follows that of the Iliad and ih&Aemid. 
Its theme is conceived as a duel between two mighty nations, 
with parallel dis.sensions among the gods. Scipio and Hannibal 
are the two great heroes who tal<e the place of Achilles and 
Hector on the one hand and of Aeneas and Turnus on the other, 
while the minor figures arc all painted with Virgilian or Homeric 
pigments. In the delineation of character our poet is neither 
very powerful nor very consistent. His imagination was too 
weak to realize the actors with distinctness and individuality. 
His Hannibal is evidently at the outset meant for an incarnation 
of cruelty and treachery, the embodiment of all that the vulgar 
Roman attached to the name ** Punic.” But in the course of 
the poem the greatness of Hannibal is borne in upon the poet, 
and his feeling of it betrays itself in many touches. Thus he 
names Scipio “ the great Hannibal of Ausonia ” ; he makes 
Juno assure the Carthaginian leader that if fortune had only 
permitted him to be born a Roman he would have been admitted 
to a place among the gods ; and, when the ungenerous monster 
of the first book accords in the fifteenth a .splendid burial to 
Marcellus, the poet cries, ** You would fancy it was a Sidonian 
chief who had fallen.” Silius deserves little pity for the failure 
of his attempt to make Scipio an e(iuif>oisc to Hannibal and the 
counterpart in personal prowess and prestige of Achilles. He 
becomes in the process almost as mythical a figure as the medieval 
Alexander. The best drawn of the minor characters are Fabius 
Cunctator, an evident copy of Lucan’s Cato, and Paullus, the 
consul killed at Cannae, who fights, hates and dies like a genuine 
man. 

Clearly it was a matter of religion with Silius to repeat and 
adapt all the striking episodes of Homer and Virgil. Hannibal 
must have a shield of marvellous workmanship like Achilles and 
Aeneas ; because Aeneas descended into Hades and had a vision 
of the future history of Rome, so mn.st Scipio have his revelation 
from heaven ; Trebia, choked with bodies, must rise in ire like 
Xanthus, and be put to flight by Vulcan ; for Virgil’s Camilla 
there must be an Asbvte, heroine of Saguntum ; the beautiful 
speech of Luryalus when i.sus seeks to leave him is too good to 


be tlirown away—furbished up a little, it will serve as a i^rting 
address from linilce to her husband Hannibal, The descriptions 
of the numerous battles are made up in the mam, according to 
epic rule, of single combats — ^wearisome sometimes in Homer, 
wearisome oftener in Virgil, painfully wearisome in Silius. The 
different component parts of the poem are on the whole fairly 
well knit together, and the transitions are not often needlessly 
abrupt ; yet occasionally incidents and episodes are introduced 
with all the irrelevancy of the modem novel. The interposition 
of the gods is, however, usually managed with dignity and 
appropriateness. 

As to diction and detail, we miss, in general, power rather 
than taste. The metre runs on with correct smooth monotony, 
with something always of the Virgilian sweetness, though 
attenuated, but nothing of the Virgilian variety and strength. 
The dead level of literary execution is seldom broken by a rise 
into the region of genuine pathos and beauty, or by a descent 
into the ludicrous or the repellent. There are few absurdities, 
but the restraining force is trained perception and not a native 
sense of humour, which, ever present in Homer, not entirely 
absent in Virgil, and sometimes finding grim expression in Lucan, 
fails Silius entirely. The address of Anna, Dido’s sister, to Juno 
compels a smile. Though deified on her sister’s death, and for 
a good many centuries already an inhabitant of heaven, Anna 
meets Juno for the first time on the outbreak of the Second 
Punic War, and deprecates the anger of the queen of heaven for 
having deserted the Carthaginians and attached herself to the 
Roman cause. Hannibal’s parting address to his child is also 
comical : he recognizes in the “ heavy wailing ” of the y car-old 
babe ** the seeds of rages like his own.” But Silius might have 
Ixien forgiven for a thousand more weaknesses than he has if 
in but a few things he had shown strength. The grandest scenes 
in the history before him fail to lift him up ; his treatment, 
for ejcamplc, of Hannibars Alpine passage falls immensely below 
Lucan’s vigorous delineation of Cato’s far less stirring march 
across the African deserts. 

But in the very weaknesses of Silius wc may discern merit. 
He at least does not try to conceal defects of substance by 
contorted rhetorical conceits and feebly forcible exaggerations. 
In his ideal of what Latin exi)ression should be he comes near 
to his contemporary Quintilian, and resolutely holds aloof from 
the tenor of his age. Perhaps his want of success with the men 
of his time was not wholly due to his faults. His self-control 
rarely fails him ; it stands the test of the horrors of war, and of 
Venus working her will on Hannibal at Capua. Only a few 
passages here and there betray the true silver Latin extravagance. 
In the avoidance of rhetorical artifice and epigrammatic antithesis 
Silius stands in marked contrast to Lucan, yet at times he can 
write with point. Regarded merely as a poet he may not deserve 
high praise ; but, as he is a unique specimen and probably the 
best of a once numerous class, the preservation of his poem among 
the remains of Latin literature is a fortunate accident. 

rbe poem w'us discovered in a MS., possibly at Constance, by 
Poggio, in 141O or 1417 ; from this now lost MS, all existing MSS., 
which belong cntii’cly to the 15th ccnlcry, are derived. A valuable 
MS, of the Stb or 9th c<^ntury, found at Cologne by L. Carrion in the 
latter part of the i6th century, disappeared soon after its discovery. 
Two editiones principes appeared at Rome in 1471 ; the principal 
editions since have been those of Heinsius (1600), Drakcnborch 
(1717), Ernesti (Leipzig, 1791) and L. Bauer (1K90). The Punica 
IS included in the second edition of the Corpus hactafum Latinorum. 
A useful variorum edition is that of Lemaire (Paris, 1823). Recent 
writing on Silius is generally m the form of .separate articles or small 
pamphlfctwS ; but sec H. L. Butler, Post-Augustan Poetry (1909), 
chap. X. (J. S. R.) 

SILK, a fibrous substance produced by many insects, princi- 
pally in the form of a cocoon or covering within which the 
creatures are enclosed and protected during the period of their 
principal transformations. The webs and nests, &c., formed 
by spiders are also of silk. But the fibres used for manufacturing 
purposes are exclusively produced by the mulberry silk-moth 
of (liina, Bamhyx mori, and a few other moths closely allied to 
that insect. Among the Chinese the name of the silkworm is 
“ si,” Korean “ soi ” ; to the ancient Greeks it became known 
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as (ri^p, the nation whence it came was to them and the 
fibre itself a-rfpt.KoVf whence the Latin sericum, the French soie, 
the German the English silk. 

H istory. — The silk industry originated in China j and according 
to native records it has existed there from a very remote period. 
The empress, known as the lady of Si-ling, wife of a famous 
emperor, Huang-ti (2640 b.c.), encouraged the cultivation of 
the mulbeny tree, the rearing of the worms and the reeling 
of silk. This empress is said to have devoted herself personally 
to the care of silkworms, and she is by the Chinese credited with 
the invention of the loom. A voluminous ancient literature 
testifies not only to the antiquity but. also to the importance of 
Chinese sericulture, and to the care and attention bestowed 
on it by roy^ and noble families. The Chinese guarded the 
secrets of their valuable art with vigilant jealousy ; there 
is no doubt that many centuries passed before the culture spread 
beyond the country of its origin. Through Korea a knowledge 
of the silkworm and its produce reached Japan, but not before 
the early part of the 3rd century. One of the most ancient 
books of Japanese history, the Nihongi, states that towards 
A.u. 300 some Koreans were sent from Japan to China to engage 
competent people to teach the arts of weaving and preparing 
silk goods. They brought with them four Chinese girls, who 
instructed the court and the people in the art of plain and 
figured weaving ; and to the honour of these pioneer silk weavers 
a temple was erected in the province of Settsu, Great efforts 
were made to encourage the industry, which from that period 
grew into one cf national importance. At a period probably 
little later a knowledge of the working of silk travelled westward, 
and the cultivation of the silkworm was established in India. 
According to a tradition the eggs of the insect and the seed 
of the mulberr^^ tree were carried to India by a Chinese princess 
concealed in the lining of her head-dress. The fact that seri- 
culture was in India first established in the valley of the Brahma- 
putra and in the tract lyii^ between that river and the Ganges 
renders it probable that it was introduced overland from the 
Chinese empire. From the Ganges valley the silkworm was 
slowly carried westward and spread in Khotan, Persia and the 
states of Central Asia. 

Most critics recognize in the obscure word d^meseq or d^mesheq, 
Amos iii. 12, a name of silk corresponding to the Arabic dimdks, 
late Greek E^lish damasky and also follow the ancients in 

understanding meshiy Ezek. xvi. 10, 13, of “ silken gauze,” But 
the first notice of the silkworm in Western literature occurs in 
Aristotle, Hist. anim. v. 19 (17), n (6), where he speaks of “a 
great worm which h2y4 horns and so differs from others. At its 
first metamorphosis it produces a caterpillar, then a bombylius 
and lastly a chiysalis — all these changes taking place within six 
months. From this animal women separate and reel off the 
cocoons and afterwards spin them. It is said that this was first 
spun in the island of Cos by Pamphile, daughter of Plates.” 
Aristotle’s vague knowledge of the worm may have been derived 
from information acquired by the Greeks with Alexander the 
Gr<^t ; but long before this time raw silk must have begun to 
be imported at Cos, where it was woven into a gauzy tissue, the 
famous Coa vestisy which revealed rather than clothed the form. 

Towards the beginning of the Christian era raw silk began to 
form an important and costly item among the prized products 
of the East which came to Rome. Allusions to silk and its source 
became common in cl^sical literature ; but, although these 
references show familiarity with the material, they are singularly 
vague and inaccurate as to its source ; even Pliny knew nothing 
more about the silkworm than could be learned from Aristotle’s 
description, llie silken textures which at first found their way 
to Rome were necessarily of enormous cost, and their use by men 
was deemed a piece of effeminate luxury. From an anecdote of 
Aurelian, who neither used silk himself nor would allow his wife 
to possess a single silken garment, we learn that silk was worth 
its weight in gold. 

Notwithstanding its price and the restraints otherwise put on 
the use of silk the trade grew. Under Justinian a monopoly of 
Che trade and manufacture was reserved to the emperor, and 


looms, worked by women, were set up within the im])tirial palace 
at Constantinople. Justinian also endeavoured, through die 
Christian prince of Abyssinia, to divert the trade from the 
Persian route along w^ch silk was then brought into the east of 
Europe. In this he failed, but two Persian monks who had long 
resided in China, and there learned the whole art and mystery 
of silkworm rearing, arrived at Con^stantinople and imp>artcd 
their knowledge to the emperor. By him they were induced to 
return to China and attempt to bring to Europe the material 
neccssaiy for the cultivation of silk, which they effected by 
concealing the eggs of the silkworm in a hollow cane. From the 
precious contents of that bamboo tube, brought to Constantinople 
about the year 550, were produced all the races and varieties 
of silkwonn which stocked and supplied the Western world for 
more than twelve hundred years. 

Under the care of the Greeks the silkworm took kindly to its 
Western home and flourished, and the silken textures of Byzan- 
tium became famous. At a later period the conquering Saracens 
obtained a mastery over the trade, and by them it was spread 
both east and west — the textures becoming meantime impressed 
with the patterns and colours peculiar to that people. They 
established the trade in the thriving towns of Asia Minor, and 
they planted it as far west as Sicily, as Sicilian silks of the 12th 
century with Saracenic patterns still testify. Ordericus Vitalis, 
who died in the first half of the 12th century, mentions that the 
bishop of St Evroul, in Normandy, brought with him from Apulia 
in southern Italy several large pieces of silk, out of the finest of 
which four co])es were made for his cathedral chanters. The 
cultivation and manufacture spread northwards to Florence, 
Milan, Genoa and Venice — all towns which became famous for 
silken textures in medieval times. In 1480 silk weaving was 
begun under Louis XI. at Tours, and in 1520 Prancis I. brought 
from Milan silkworm eggs, which were reared in the Rhone 
valley. About the beginning of the 17th century Olivier de 
Serres and Laff^mas, somewhat against the will of Sully, obtained 
royal edicts favouring the growth of mulberry plantations and 
the cultivation of silk ; but it cannot be said that these industries 
were firmly established till Colbert encouraged the planting of 
the mulberry by premiums, and otherwise stimulated local 
efforts. 

Into England silk manufacture was introduced during the 
reign of Henry VI. ; but the first serious impulse to manufactures 
of that class was due to the immigration in 1585 of a large body 
of skilled Flemish weavers who fled from the Low Countries in 
consequence of the struggle with Spain then devastating their 
land. Precisely one hundred years later religious troubles gave 
the most effective impetus to the silk-trade of England, when 
the revocation of the edict of Nantes sent simultaneously to 
Switzerland, Germany and lingland a vast body of the most 
skilled artisans of France, who planted in these countries silk-» 
weaving colonies which are to this day the principal rivals of the 
French manufacturers. The bulk of the French Protestant 
weavers settled at Spitalfields, London — on incorporation of 
silk workers having been there formed in 1629. James I. used 
many efforts to encourage the planting of the mulberry and the 
rearing of silkworms both at home and in the colonies. Up to 
the year 1718 England depended on the thrown silks of Europe 
for manufacturing purposes. But in that year Lombe of Derby, 
disguised as a common workman, and obtaining entrance as such 
into one of the Italian throwing mills, made drawings^ of the 
machinery used for this process. On his return, subsidized by 
the government, he built and worked, on the banks of the 
Derwent, the first English throwing mill. In 1825 a public 
company was formed and incorporated under the name of the 
British, Irish and Colonial Silk Company, with a capital of 
£1,000,000, principally w’th the view of introducing sericulture 
into Ireland, but it was a complete failure, and the rearing of the 
silkworm cannot be said ever to have become a branch of British 
industry. 

In 1522 Cortes appointed officials to introduce sericulture into 
New Spain (Mexico), and mulberry trees were then planted and 
eggs were brought from Spain. The Mexican adventure is 
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mentioned by Acosta, but all trace of the culture had 
died out before the end of the century. In 1609 James I. 
attempted to reinstate the silkworm on the American continent, 
but his first effort failed through shipwreck. An effort made in 
1619 obtained greater success, and, the materials being present, 
the Virginian settlers were strongly urged to devote attention 
to the profitable industry of silk cultivation. Sericulture was 
enjoined under penalties by statute ; it was encouraged by 
bounties and rewards ; and its prosecution was stimulated by 
learned essays and rhapsodical rhymes, of which this is a 
sample 

** Where Wormes and Food doe naturally abound 
A gallant Silken Trade must there be found. 

Virginia excels the \Voiid in both - 
Envie nor malice can gaino say this troth ! ” 

In the prospectus of Law’s great Compagnie des Indes Occtdeniales 
the cultivation of silk occupies a place among the glowing attrac- 
tions which alluied so many to disaster. Onward till the period 
of the War of Independence bounties and other rewards for the 
rearing of worms and silk filature continucil to be offered ; and 
just when the w ar broke out Benjamin Franklin and others were 
engaged in nursing a filature into healthy life at Philadelphia. 
With the resumption of peaceful enterprise, the stimulus of 
bounties was again applied — first by Connecticut in 1783 ; and 
such efforts have been continued sporadically down almost to the 
present day. Bounties were last offered by the state of California 
in 1B65-1S66, but the state law was soon repealed, and an attem})t 
to obtain state encouragement again in 1872 was defeated. 
About 1838 a speculative mania for the cultivation of silk 
developed itself with remarkable severity in the United States. 
It was caused principally through the representations of Samuel 
Whitmarsh as to the capabilities of the South Sea Islands 
mulberry (Morus multicaulis) for feeding silkworms ; and so 
intense was the excitement that plants and crops of all kinds 
were displaced to make room for plantations of M. muUicaidis. 
In Pennsylvania as much as $300,000 changed hands for plants in 
one week, and frequently the young trees were sold two and 
three times over wdthin a few days at ever-advancing prices. 
Plants of a single year’s growth reached the ridiculous price of $i 
each at the height of the fever, w'hich, however, did not last long, 
for in 1839 the speculation collapsed ; the famous M. multicatdis 
was found to be no golden tree, and the costly plantations were 
uprooted. 

The most singular feature in connexion with the history of 
silk is the persistent efforts which have been made by monarchs 
and other potentates to stimulate sericulture within their 
dominions, efforts which continue to this day in British colonies, 
India and America. These endeavours to stimulate by artificial 
means have in scarcely any instance resulted in permanent 
success. In truth, raw silk can only be profitably brought to the 
market where there is abundant and very cheap labour — the 
fact that China, Japan, Bengal, Piedmont and the Levant are 
the principal producing localities making that plain. 

The Silkworm, 

The mulberry-feeding moth, Bombyx mori, which is the 
principal source of silk, belongs to the Bomhycidae^ a family of 

Lepidoptera in which are em- 
braced some of the largest and 
most handsome moths. B,mofi 
is itself an inconspicuous moth 
(figs. I and 2), of an ashy 
wmte colour, with a body in 
the case of the male not J in. 
in length, the female being a 
little longer and stouter. Its 

nc. i.-Bombyx mori (male). 

' ' ' fore pair are falcate, and the 

hind pair do not reach to the end of the body. The larva 
(fig. 3) is hairless, ol an ashy grey or cream colour, attains to a 
leny^h of from iff;, and is slender in comparison with many 

of its allies* TIi#' second thoracic ring is humped, and there 




is a spine-like horn or protuberance at the tail. ITie common 
silkworm produces as a rule only one generation during the year ; 
but there arc races in cultivation which are bivoltine, or two- 
generationed, and some 
are multivoltine. Its 
natural food is the leaves 
of mulberry trees. The silk 
glands or vessels consist of 
two long thick-walled sacs 
running along the sides of 
the body, which open by a 
common orifice — the spin- 
neret or seripositor — on 
the under lip of the larva. 

Fig. 4 represents the head 
(a) and feet (b,b)oi 

the common silkworm, while r is a diagrammatic view of 
the silk glands. As the larva approaches maturity these 
vessels become gorged with a clear viscous fluid, which, upon 
being exposed to the air immediately hardens to a solid mass. 
Advantage is taken of this peculiarity to prepare from fully 
developed larvae silkworm gut used for casting lines in rod- 
fishing, and for numerous other purposes where 
lightness, tenacity, flexibility and strength are 
essential. The larvae are killed and hardened 
by steeping some hours in strong acetic acid ; 
the silk glands are then separated from the 
bodies, and the vis- 
cous fluid drawn out 
to the condition of a 
fine uniform line, which 
is stretched between 
pins at the extremity 
of a board. The board 
is then exposed to the sunlight till the lines dry and harden into 
the condition of gut. 1'he preparation of gut is, how^ever, 
merely an unimportant collateral manufacture. When the larva 
is fully mature, and ready to change into the pupa condition, it 
proceeds to spin its cocoon,’ in which operation it ejects from both 
glands simultaneously a continuous and reelable thread of 800 



Fig. 3. — Larva of Bomhyx mori. 
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to 1200 yds. in length, moving its head round in regular order 
continuously for three days or thereabouts. The thread so 
ejected forms the silk of commerce, which as wound in the cocoon 
consists of filaments seriposited from two separate glands 
(discovered by an Italian naturalist named Filippi) containing 
a glutinous or resinous sec?retion which serves a double purpose, 
viz. that of helping the thin viscous threads through their final 
outlets, and the adhesion of the two filaments when brought into 
contact with the atmosphere. 

Under the microscoi)e coccion silk presents the appearance (fig. 5) 
01 a somewhat flattened combination of two filaments placed side 
by side, being on an average part of an inch in thickness (see 
also Fibres, Plate 1 .). Ihe cocoons arc white or yellow in colour, 
oviform in shape, with often a constriction in the middle (fig. 6). 
According to race, &c., they vary considerably in size and weight, 
but on an average they measure from an inch to an inch and a half 
in length, and from half an inch to an inch in diameter. They form 
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hard, firm and compact shells with some straggling flossy filaments 
on the exterior, and the interior layers are so closely and densely 
agglutinated as to constitute a parchment-like mass which resists all 
attempts at unwinding. The whole cocoon with its enclosed pupa 
weighs from 15 grains for the smaller races to about 50 grains for 



Fig. 5. — Microscopic appearance Kic. 6. — Cocoon 

of Silk of Uombyx mori. of Bombyx movi. 


the breeds which spin large cocoons. From tv/o to Uu’ee weck.s after 
the completion of the cocoon the enclosed insect i.s ready to escape ; 
it moistens one end of its self-made prison, thereby enabling itself 
to push aside the fibres and make an opening by which the i>erfccl 
moth comes forth. The sexes almost immediately couple ; tlie 
female in from four to six days lays her eggs, numbering 500 and 
upwards ; and, with that the life cycle of the moth being complete, 
both sexes soon die, 

SericulUire* 

The art of sericulture concerns itself with the rearing of silk- 
worms under artificial or domesticated conditions, their feeding, 
the formation of cocoons, the securing of these Ixdorc they arc 
injured and pierced by the moths, and the maturing of a sufficient 
number of moths to supply eggs for the cultivation of the follow- 
ing year. The first essential is a stock of mulberry trees adecjuate 
to feed the worms in their larval stage. The leaves preferred 
in Europe are those of the white-fruited mulberry, Mori4S alba, 
hut there are numerous other species which appear to be equally 
suitable. The soil in which the mulberry grows, ^ and the age 
and condition of the trees, are important factors in the success 
of silkworm cultivation ; and it has been too often proved that 
the mulberry will grow in situations where, from the nature of the 
leaf the trees put forth and from other circumstances, silkworms 
cannot he profitably reared. An elevated position with dry, 
friable, well-drained soil produces the best quality of leaves. 
Throughout the East the species of mulberry cultivated are 
numerous, but, as these trees have been grown for special 
purposes at least for three thousand years, they show the com- 
plex variations peculiar to most cultivated plants. 

The eggs of the silkworm, called grainc, are hatched out by 
artificial heat at the period when the mulberry leaves are ready 
for the feeding of the larvae. These eggs are very minute — 
about one hundred weighing a grain ; and a vast number of 
hatched worms may at first be kept in a small space ; but the 
rapid growth and voracious appetite of the caterpillars demand 
quickly increasing and ample space. Pieces of paper punctured 
with small holes are placed over the trays in which the hatching 
goes on ; and the worms, immediately they burst their shell, 
creep through these openings to the light, and thereby scrape off 
any fragments of shell which, adhering to their .skin, would kill 
them by constriction. The rearing-house in which the worms are 
fed (Fr. magnanerie) must be a spacious, well-lighted and well- 
ventilated apartment, in which scrupulous cleanliness and 
sweetness of air are essential, and in which the temperature may 
to a certain extent be under control. The worms are more hardy 
than is commonly supposed, and endure variations of temperature 
from 62° to 78® F. without any injury ; but higher temperature 
is very detrimental. The lower the temperature at which the 
worms are maintained the slower is their growth and develop- 
ment ; but their health and vigour are increased, and the cocoon 
they spin is proportionately bigger. The worms incre^ in size 
with astonishing rapidity, and no less remarkable is their growing 


voracity. Certain races moult or cast their skin three times during 
their larv’al existence, but for the most part the silkworm moults 
four times — ^about the sixth, tenth, fifteenth and twenty-third 
days after hatching. As these moulting periods approach, the 
worms lose their appetite and cease eating, and at each period of 
change they are left undisturbed and free from noise. 

Laurent de TArbousset showed in 1905 that i oz. of seed of 30 
grammes producing 30,000 to 35,000 silkworms (30,000 may be 
depended upon to reach the cocoon stage) will give a harvest of 
130 to i4otb of frcvsh cocoons and an ultimate yield of about izJb 
raw silk properly reeled. The amount of nourisliment required 
for this rearing is as follows : — hatching to first moult, about 
9!t) of leaves of tender growth, equal to 40 to 45 tb ripe leaves ; 
first to second moult, 241b, representing 100 tb ripe leaves; 
second to third moult, 80 lb, representing 2401b ripe leaves; 
third to fourth moult, 2361b, representing 472tb ripe leaves; 
fourth moult to mounting, 1430 lb, representing 1 540 lb ripe leaves, 
totalling to about one ton of ripe leaves for a complete rearing. 
The growth of the worms during tlieir larval stage is thus stated 
by Count Dandolo ; — 


Worms newly hatched 

After jst moult . • 

,, 2I»tl • 

»i 3rd „ 

,, 4th . 

Greatest weight and size 

When the caterpillars arc mature and ready to undergo their 
transformation into the pupa condition, they cease eating for 
some time and then begin to ascend the brushwood branches or 
echelletes provided for them, in which they set about the spinning 
of their cocoons. Crowding of positions must now be guarded 
against, to prevent the spinning of double cocoons {doupions) 
by two worms sj)inning together and so interlacing their threads 
that they can only be reeled for a coarser and inferior thread. 
The insects complete their cocoons in from three to four days, 
and in two or three days thereafter tlie cocoons are collected, and 
the pupa killed to jjrevent its further progress and the bursting 
of the shell by the fully developed moth. Such cocoons as are 
stdected for the production of grainc, on the other hand, are 
collected, freed from the external flo.ss, and preserved at a 
temperature of from 66® to 72® F., and after a lapse of from eleven 
to fifteen days the moths begin to make their appearance. The 
coupling which immediately takes place demands careful atten- 
tion ; the maltjs are afterwurda thrown away, and tlie impreg- 
nated females placed in a darkened apartment till they deposit 
tlieir eggs. 

Diseases. — That the silkwoi-ni is subject to many serious diseases 
is only to be oxi)ected of a creature winch for upwards of 4000 year.s 
has been propagated undei j^urely artificial conditions, and thc.se 
most frequently of a very insanitary nature, and where, not the 
healthy hfe of the insiict, but the amount of silk it could be made 
to yield, was the object of tlie cultivator. Among the most fatal 
and disastrous of these diseases with which the cultivator had long 
to grapple was '* muscardine," a malady due to the development of 
a fungus, Botrytis bassianu, in the body of the caterpillar. The 
disease is jicculiarly contagious and infectious, owing to the develop- 
ment of the fungus through the skin, whence spores are freed, 
which, coming in contact with healthy caterpinaxs, fasten on them 
and germinate inwards, giving off corpuscles within the body of the 
invSect. Muscardine, however, has not been epidemic for many 
years. But about the year 1853 anxious attention began to be 
given in France to the ravages of a disease among silkworms, which 
from its alarming jirogress threatened to issue in national disaster. 
Tills disease, which at a later pcjriod became known as “ pebrine 
— a name given to it by de Quatrefages, one of its many investi- 
gators — had first betiii noticed in France at Cavaillon in the valley 
of the Durance near Avignon. Pebrine manifests itself by dark 
spots in the skin of the larvae ; the eggs do not hatch out, or hatch 
imperfectly ; the worms are weak, stunted and unequal in growth, 
languid in movement, fastidious in feeding ; many perish before 
coming to maturity ; if they spin a cocoon it is soft and loose, and 
moths when developed are feeble and inactive. When sufficient 
vitality icmains to produce a second generation it shows in increased 
intensity the feebleness of the preceding. The disease is thus 
hereditary, but in addition it is virulently infectious and contagious. 
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From ib.50 onwards French cultivators wtfc compelled, in order to 
keep up their silk supply, to import grainc from uninfected districts. 
The area of infection increased rapidly, and with that the demand 
for healthy grame correspondingly expanded, while the supply had 
to be drawn from increasingly remote and contracted i’egions. Partly 
sup^>orted by imported eggs, the production of silk in France was 
maintained, and in 1853 reached its maximum of 2(>, 000,000 kilos ol 
cocoons, valued at 117,000,000 francs. From that period, no^ith- 
standing the importation at great cost of foreign graine, reaching in 
some years to 60,000 kilos, the }>roductiou of silk fell oil with startling 
rapidity : in 1856 it was not more than 7,300,000 kUo.s of cocoons ; 
in 18O1 and i8(>2 it fell as low as 5,800,000 kilos ; and izi 1.S65 it 
touched its lowest weight of about 4,000,000 kilos. In 18O7 dc 
Quatrefages estimated the loss sutlercd by France in tlie 13 years 
fcllowing 1853, from dcci eased protluction of silk and price paid to 
foreign cultivators for graine, to be not less than one milliard of 
francs. In the case of Italy, where the disease showed iLst^lf later 
but oven more disastrously, affecting a much more extended industry, 
the loss in 10 years de Quati’cfagcs stated at two milliards. A loss 
of 20,000,000 sterling within 13 years, falling on a limited area, 
and on one class within tlicse two countries, constituted indeed a 
calamity on a national scale, calling for national effort to contend 
with its devastating action. The malady, moreover, spread east- 
ward with alarming rapidity, and, although it was found to l>e le.s.s 
disastrous and fatal in Oriental countries than in Kurope, the 
sources of healthy graine became fewer and fewer, till only Japan 
was left as an uninfected source of European graine supply.’ 

A scourge which so scrit)usly menaced tUc very existence of Die 
silkworm in the world nt?cessarily attracted a great amount of 
attention. So early as 1849 Gudriu Menevillc observed in the blood 
of diseased silkworms certain vibratory corjiuscles, but neitlier did 
he nor the Italian Filippi, who studit?d them later, connect Diem 
di.stinctly with Die disease. The corinisclcs were first accurately 
described by Cornalia, whence they arc siKjken of as the corpuscles 
of Cornalia. The French Academy charged de Quatrefages, Dccaisne 
and P61igot with the studj' of Die disease, and they issued two 
elaborate reports — £/udi?s aur les maladies actuelles des vers d soie 
(1839) and Nouvellcs Hecherches sur les maladies actuclles des vers d 
soie (i860) ; but the suggestions Diey were aide to offer had not the 
effect of stopping the march of the disease. In 1S63 Pasteur under- 
took a Government commission for the investigation of Die malady. 
Attention had been iireviously directed to the corpuscles of Cornalia, 
and it had been found, not only tlmt they occurred in the blood, but 
that they gorged the whole tissues of the insect, and their presence 
m the eggs themselves could be microscopically demonstrated. 
Pasteur established (i) that Die corpuscles are the special cluiracter- 
istic of the disease, and that these invariably manifest themselves, 
if not in earlier stages, Dmn in the mature moths ; (;*) that Die cor- 
pu.scles are parasites, and not only the sign but the cause of the 
disease ; and (3) that the di.seaso manifests itself by heredity, by 
contagion with diseased worms, and by the eating of leaves on whicli 
corpuscles are spread. In this connexion he established the very 
important practical conclusion that worms which contract the disease 
during their own life-cycle retain sufficient vitiility to feed, develop 
and spin their cocoon, although the next genevation is invaiiabiy 
infected and shows tU<' disca.se in its mo.st virulent and fatal form. 
But this fact enabled the cultivator to know with a.s.surance wheDicr 
the worm.s on which he l^stowcd his labour would yield liini a. Jiarvest 
of silk. He had only to examine the bodies of the moths yielding his 
graine : if they were free from disease Dicn a crop was sure ; if mey 
were infected the education would assuredly iail. Pasteur brought 
out the fact that the malady had existed from remote periods and 
ill many unsuspected localities. He fouTul corpuscles in Japanese 
cocoons and in many si>er.imcns which had r)ecn preserved for 
lengthened periods in public collections. Tlius he came to the con- 
clu.sion that the malady liad been inherent in many succe.s'dve 
generations of the silkworm, and that the epidemic condition w«xs 
only an exaggeration of a normal stiite brought about by the method 
of cultivation and production of graine pursued. The cure proposed 
by Pasteur was .simply to take care that the .stock whence graine was 
obtained should be h^thy, and the ofispring would then be healthy 
also. Small educations reared apart from the ordinary magnaiicrie, 
for the production of graine alone, were recommended. At intervals of 
five days after spinningtheircocoons si>ecimenswcre to be opened and 
thechr^^salides examined microscopically for corpuscles. Should rone 
have appeared till towards the period of transformation and. escape of 
the moDis, the eggs subsequently liatched out might be dependt^l on 
to yield a fair crop of silk ; should the moths prove perfectly free 
from corpuscles after depositing their eggs the next gemmation would 
certainly live well through the larval stage. For specifU treatment 
towards the regeneration of an infected race, the most robust worms 
were to be selected, and the moths issuing from the cocoons were to be 
coupled in numbered cells, where felhale was to be confined till 
she deposited her eggs. The bodies of boDi male and female were to 
be examined for corpuscles, and the eggs of those found absolutely 
free from taint were preserved for simimr “ cellular ” treatment in 
the following year. By this laborious and painstaking method it 
has been found possible to re-cstfiblish a healthy stock of valuable 
races from previov^jr highly-infected breeds. The rearing of worms 
in small educatiQl# lender si)ecial supervision has been found to be 


a most effective means of combating pebrinc. In the same way the 
rearing oi worms for graine in Die open air, and under as far as 
possible natural conditions, has proved equally valuable towards 
the development of a hardy, vigorous and untainted stock. The 
open-air education was originally proposed by Chavannes of Laus- 
anne, and largely carried out in the canton of Vaud by Roland, who 
reared his worms on mulberry tr^ - s enclosed within “ manchons** 
or cages of wire gauze and canvas. The insects appeared quickly to 
revert to natural conditions ; the moths brought out in open air were 
strongly marked, lively and active, and eggs left on the trees stood 
Die severity of the winter well, and hatched out successfully in the 
following season. Roland's experience demonstrated that not cold 
but heat is the agent which saps the constitution ol the silkworm and 
makes it a ready prey to disease. 

Grasserie is another form of disease incidental to Die silkworm. 
It often appears before or after the first moult, but ’t is only after the 
fourth tlmt it appears in a more dtiveloped form. The worm attacked 
presents Die following symptoms : Die skin is distended as if swollen, 
is rather tliin and shiny, and the body of the worm seems to have 
increased, that is, it sullers from latncss, or is engraiss^, hence its 
i name. The disease is characterized by Die decomposition of the 
blood ; in fact it is really a form of dropsy. The blood loses its 
transparency and becomes milky, its volume increases so Diat the 
.skin cannot hold it, and it escapes through the pores. I'his disease 
is more accidental than contagious and rarely takes very dangerous 
proportions. If the attack comes on a short lime before maturity, 
the worms arc able to spin a cocoon of a feeble character, but worms 
wiDi tills disease never change into ch^^^salidcs, but always die in the 
cocoon before transformation can take place. The causes wliich 
produce it are not well Imown, but it is generally attributable to 
cun*euts of cold and damp air, to the use of wet leaves in feeding, 
and to sudden changc.s of tcmx>eralure. 

Anotiier cause of serious loss to the rearers is occasioned by 
FlacheriCy a disease well known from the earliest times. Pasteur 
showed that the origin of Die disease proceeded from microscopic 
organi.suis called ferments and vitrios. One has only to ferment a 
certain quantity ol mulberry leaves, chop them up and squeezes 
them, and so obtain a liquid, to find in it millions of ferments and 
vitrios. It invariably happens during the most active period of 
feeding, three or four days after the fourth moult up to the rising, 
and generally appears after a meal of coarse leaves, obtained from 
mulberries pruned the same year and growing in damp soil. Flacherie 
is an intestinal diseiuse of the cholera species and therefore contagious. 
I'he definite course is not occasioned so much from the ferments 
wliich exist in the leav(‘s tliemsclve.s, but from sin arrest of the 
digestive process which allows the rapid multiplication of the fomu r 
in Die intestines. Good ventilation is indispensable to allow the 
worm to give out by transpiration the great quantity of water Diat 
it absorbs with the leaf. If Diis cxlialation is stopj>ed or lessened the 
digestion in its turn is also stopped, the leaf remains longer than 
usual in tlie intestines, the microbes multiply, invading the whole 
body, and tliis brings about Die sudden death wliich surprises the 
rf^aters. 'J'lie true remedies consist in the avoidance of the fermenta- 
tion of the leaves by careke.ss gathering, transiiort or packing, in 
pn)pcr hygienic care in ventilation and in maintaining a proper 
degree of dryness in the atmosphere in rainy weather, and in the use 
of quicklime i)laced in different parts of the nursery to facilitate the 
transpiration of the silk-wonns. 


Wild Silks. — ^The ravage.s of fiebrine and other diseases had 
the cfTect of attracting prominent attention to the numerous other 
insects, allies of the mulberry silkworm, which spin serviceable 
cocoons. It had 
been previously 
pointed out by 
Captain Hutton, 
who devoted 
great attention 
to the silk ques- 
tion as it affects 
the East Indies, 
that at least six 
species of Bomhyx, differing fr. m 
B, morty but also mulberry-feed- 
ing, are more or les.s domesticated 
in India. These include B. textor, 
the boropooloo of Bengal, a large 
species having one generation 
yearly and producing a soft flossy 
cocoon ; the Chinese monthly 
worm, 7?. sinensisy having several generations, and making 
a small cocoon ; and the Madrasi worm of Bengal {B. croe 5 t)y 
the Dassee or Desi worm of Bengal {B. fortunatus) and B. 
arracanensis, the Burmese worm-all of which yield several 



G. 7- — Cliincse Tussur Moth, 
A ntheraea pevnyi (male). 
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generations in the year and form reelabie cocoons. Besides 
these there are many other mulberry-feeding Bombycidae in 
the East, principally belonging to the genera Theophila 
and Octnaray the cocoons of which have not attracted cul- 
tivators. The moths yielding wild silks which have obtained 
most attention belong to the extensive and handsome 

family SaturnidcLe. The 
most important of the 
species at the present time 
is the Chinese tussur or 
tasar worm, Antheraea 
pernyi (figs. 7, 8), an oak- 
feeding species, native of 
Mongolia, from which is 
derived tlie greater part of 
the so-called tussur silk 
nowimported into Europe. 

FIG. 8.-Cocoon ol Antheraea pernyt. 1 

* ' the Indian tussur moth 

(fig. 9) Antheraea mylittay found throughout the whole of 
India feeding on the bher tree, Zizyphus jujubuy and on many 
other plants. It yields a large compact cocoon (fig. lo) of a 
silvery grey colour, 
which Sir 'rhomas 
Wardle of Leek, who 
devoted a great 
amount of attention 
to the wild-silk 




Fig. 9 . — Antheraea mylitta (female). 


question, succeeded 
in reeling. Next in 
promising qualities 
is the muga or 
moonga worm of 
Assam, Antheraea 
assama, a species to 
some extent domes- 
ticated in its native 
country. The 
yama-mai worm of 
Japan, Antheraea 
(^Sarnia) yama-mai, an oak-feeder, is a race of considerable 
importance in Japan, where it was said to be jealously guarded 
against foreigners. Us eggs were first sent to Europe by 
Duch8ne du Bellecourt, French consul- 
general in Japan in t86i ; but early in 
March following they hatched out, when 
no leaves on which the larvae would feed 
were to be found. In April a single worm 
got oak-buds, on which it throve, and 
ultimately spun a cocoon whence a female 
moth issued, from which Guerin M 4 neville 
named and described the species. A further 
supply of eggs was secretly obtained by a 
Dutch physician Pompe van Meedervoort 
in 1863, and, as it was now known that the 
worm was an oak-feeder, and would thrive 
on the leaves of European oak.s, great 
results were anticipated from the cultiva- 
tion of the yama-mai. These expectations, 
however, for various reasons, have been 
Fio. io.-Cocoon of ‘Ji«PPointed. -nie moths hatch out at a 
Antheraea mylitta- penod when oak leaves are not ready 
for their feeding, and the silk is by 
no means of a quality to compare with that of the common 
mulberry worm. The mezankoorie moth of the Assamese, 
Antheraea mezanhoortUf yields a valuable cocoon, as does also 



che Atlas moth, Attaciis atlas, which has an omnivorous larva 
found throughout India, Ceylon, Burmah, China and Java, 
The Cynthia moth, A^ciis Cynthia^ is domesticated as a source 
of silk in certain provinces of China, where it feeds on the Ailan- 
thus glandulosa- The eria or arrindi moth of Bengal and Assam, 
Attacus ricini, which feeds on the castor-oil plant, yields seven 
generations yearly, forming loose flossy orange-red and some- 
times white cocoons* The ailanthus silkworm of Europe is a 
hybrid between A, cynihia and A- ricini, first obtained by 
Guerin Mdneville, and now spread through many silk-growing 
regions. These are only a few of tiie moths from which silks of 
various usefulness can be produced ; but none of these presents 
qualities, saving perhaps cheapness alone, which can put them in 
competition with common silk. 

Physical and Chemical Relations of Silk, 

Common cocoons enclosing chrysalides weigh each from i6 
to 50 grains, or say from 300 to 600 of small breeds and from 
270 to 300 of large breeds to the tb. About one sixth of this 
weight is pure cocoon, and of that one-half is obtainable as reeled 
silk, the remainder consisting of surface floss or blaze and of 
hard gummy husk. As the outer flossy threads and the inner 
vests are not reelabie, it is difficult to estimate the total length 
of thread produced by the silkworm, but the portion reeled 
varies in length and thickness, 
according to the condition 
and robustness of the cocoon, 
in some breeds giving a result 
as low as 500 nuares, and in 
others 900 to 1200 metres. 

Under favourable conditions 
it is estimated that it kilo- 
grammes of fresh cocoons give 
1 kilogramme of raw silk for 
commerce, and about the 
same quantity for waste 
spinning purposes. Sir 
Thomas Wardle of Leek, in 
hisliandbook on silk published 
in 1887, showed by a series 
of measurements that the diameter of a single cocoon thread 
or have varied from part of an inch in 

diameter in the various species of Boinbycides, whilst those of the 
Satumides or wild species varied from -eo7rth to 
an inch. As this e.stimation presents some difficulties and diver- 
! gcnccs, the size of the thread is generally defined commercially 
i by deniers or decigrammes, thost*. of the Anthereas (wild 
silks) being said to range from 5 to 8 deniers or decigrammes, 
results confirmed by actual experience with the reeled thread. 
The silk of the various spt;cies of Antheraea and Attacus is also 
thicker and stronger at the centre of the reeled portion than 
towards its extremities ; but the diameter is much greater 
than that of common silk, and the filaments under the microscope 
(fig. ii) present the appearance of flat bands, the exudation 
from the two spinnerets being joined at their flat edges. On 
this account the fibres of tussur or tussore silk tend to split up 
into fine fibrillae under the various preparatory processes in 
manufacturing, and its riband structure is the cause of the glassy 
lustre peculiar to the woven and finished fibres. 

Silk fibre (.see Fibrks) consists essentially of a centre or core of 
fibroin, with a covering of scricin or silk albumen, and a little waxy 
and colouring matter. Fibroin, which is analogous to horn, hair 
and lik« dermal products, constitutes about 75 to 82 % of the entire 
mass, and has a composition represwited by the formula 
It has the characteristic appearance of pure silk — a brilliant soft 
white body with a pearly lustre — insoluble in water, alcohol and 
ether, but it dissolves freely in concentrated alkaline solutions, 
mineral acids, strong acetic acid and in ammoniacal solution of 
oxide of copper. Sericin, which constitutes the gummy coveritig 
(Fr. gyps) of the fibre, is a gelatinous body which dissolves readily in 
warm soapy solutions, and in hot water, in which on cooling it forms 
a jelly with even as little as i % of the substance. It is preemitated 
from hot solutions by alcohol, falling as a white powder. Its formula 
is CijjHjBNjjOg. According to P. Bolley, the glands of the silkworm 
contidn Hcmi-liquid fil)roin alone, and it is on exposure to the air that 
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tiie surface fs acted on by o>cygen, transforming the external pellicle 
into the more soluble form of sericin. Silk is highly hygroscopic. 
If desiccated at 250° F. it will be found to lose from 10 to 15 % of 
moisture according to the condition of the silk. It is a most perfect 
non-conductor of electricity, and in its dry state the fibres frequently 
get so electrically excited as to .seriously interfere with their working, 
HO that it becomes necessary to moisten them with gfyccrin or soapy 
solutions. Silk is readily dh^itinguished from wool aiid other animal 
fibres by the action of an alkaline solution cf oxide of lead, which 
darkens wool, dic., owing to the sulphur they contain, but does not 
afiect .silk, which is free irora that body. Again, silk dissolves freely 
in common nitric acid, wJiich is not the case witii wool. From 
vegetable fibres silk is readily distinguished by the bright yellow 
colour it takes from a solution of picric acid, which does not adhere to 
vegetable substances. 1 he rod-like appearance of silk and its absence 
of markings under the micrexscope arc also easily recognisable features 
of the fibre. 

Silk Manufacture, 

Here we must distinguish between the reeled silk and the spun 
or wa.ste silk manufactures. The former embrace.? a range of 
operations peculiar to silk, dealing as they do with continuous 
fibres of great length, whereas in the .spun silk industry the raw 
materials are treated by methods analogous to those followed 
in the treatment of other fibres (.see Weaving). It is only floss, 
injured and unreelable cocoons, the husks of reeled cocoons, 
and other waste from reeling, with certain wild silks, whi(rh are 
treated by the spun silk process, and the silk thereby produced 
loses much of the beauty, strength and brilliance which are 
characteristic of the manufactures from reeled silk. 

Filature or the cocoons have been gathered the 

chrysalides they contain are killed either by dry heal or by expo.surc 
to .steam. All cocoons stained by the prunatun? deatli of the 
chrysalides (chiques)^ pierced cocoons, and any from other cause.s 
rendered unreelable, are put aside lor the spun-silk manufacture. 
Then the uninjured cocoons are by themselves sorted into classes 
having similar shades of colour, size and quality of fibre. 'Jliis 
assortment is of great con.stKjucnce for the success of the reeling 
operations, as uniformity of quality and evenne.ss and regularity of 
fibre are the most valuable features in raw .silk. The object of 
reeling is to bring together the fi laments {have) from two or more 
(generally four or five, but sometimes up to twenty) cocoons, and 
to form them into one continuous, uniform, and rtjgular strand, 
which constitutes the " raw .silk " of commerce. To do thi.s, the 
natural gum of the cocoon.s which holds the filaments together must 
be softened, the ends of the filaments of the required number of 
cocoons must be caught, and means must be taken to unwind and 
lay the.se filaments together, so as to form a single uniform rounded | 
strand of raw .silk. As the reeling proceeds the rccler has to give 
the most careful attention to tJic thickness of the strand being pro- 
duced, and to introduce new cocoons in j^lacc of any from wliich the 
ret;lable silk has become cxliausted. in this way a continuous uniform 
fibre or strand of raw silk of indefinite length is produced. The 
apparatus used for these purj^oscs in some localities is of a very 
pnimtivc kind, and the reeling being uneven and lumpy the silk is 
of inferior quality and low value. With comparatively simple 
appliances, on the other hand, a skilled reeler, with trained eye and 
delicate touch, can produce raw silk of remarkably smooth and even 
quality. Accordijig to the method commonly adopted in North 
Italy and France the cocoons arc for a few minutes immersed in 
water a little under tlic boiling point, to which a small (piantity of 
alkali ha.s been added. A girl with a .small hand brush of twigs 
keeps stirring them in the water till tjie silk soften.s, and the outer 
loose fibres (floss) get entangled with the twigs and come ofl till the 
end of the main filament {maitre brin) is fo\and. These ends being 
secured, the cocoons are transfen'ed to a basin or tray containing 
water heated to from 140® to 150® F., in which they float while the 
silk is l>eiiig reeled off. If the water is too cold the gum does not 
soften enough and the cocoons rise out of the basin in reeling ; if 
it is too hot the cocoons collapse and fall to the bottom. The ends 
of the requisite numl>er of filaments being brought together, they are 
passed through an eyelet or guide, and .similarly another equal set 
are passed through a corresponding guide. The two sets of filaments 
are then crossed or twisted around each other several turns as if to 
make one thread, after which they are separated and passed through 
separate guides to the reel round which they are separately wound. 
When a large number of cocoons are to be combined into one strand 
they may be reeled from the tray in four sets, wlxich arc first cro.s.sed 
in pairs, then combined into two, and those two then crossed and 
afterwards combined into a single strand. The object of crossing 
{croissage) is to round, .smooth and condense the separate filaments 
of each set into one strand, and as the surface of the filaments are 
gummy and adhesive it is found on drying that they have agglutinated 
into a compact single fibre of raw silk. In the most approved 
modem filature.? there is a separate cocoon boiler {cuiseuse), an 
oblong tank containing water boiled by steam heat. In these the 
cocoons are immersed in rectangular ]ierforated boxes for about 


three minutes, when they arc transferred to the beating maclune 
{baUeuse), an earthenware trough having a perforated false bottom 
through which steam keeps the water at a temperature of from 
140® to i6o". In this water the cocoons are kept stirring by small 
brushes rotated by mechanical means, and as the .silk softens the 
brushes gradually rise out of the water, bringing entangled with 
them the loose fioss, and thereby revealing tlie main filament of 
each cocoon. The cocoon.s arc next, in sutificient number, transferred 
to the reeler’s tray (bacineUa), where the water is heated to about 
140® to 150®. From the tray the filaments are carried through a 
series of }>orcelain and glass eyelets, so arranged that the strand 
returns Oii itself, two portions of the same strand being crossed or 
intertwisted for rountling and consolidation, instead of the croissage 
of two separate strands as in the old method. The reel to wliich 
the raw silk is led consists of a light six-armed frame, enclosed 
witliin a wooden casijig having a gla.s.s frame in front, the enclosure 
being heated with steam-pipes. To keep tlie strands from directly 
overlaying each other and so adhering, the last guide through which 
the silk passes lias a reciprocating motion whereby the fibre is 
di.stributed within certain limits over the reel. Fig. 12 presents a 
sectional view of a reeling apparatus as used in Italy, and shows the 
passage of the thread frtmi the basin to the reel, the thread.s being 
twisted around by the tavelctte to give roundness to tlie thread, 
but though the principle remains much the same, great improvements 
have been made on this model. 

Throwing. — Raw silk, being still too fine and delicate for ordinary 
use, next undergoes a series of operations called throwing, the 
object of which is to twist and double it into more substantial yam. 
The first operation of the silk throwster is winding. He receives the 
raw silk in hanks a.s it is taken from the reel of the filature, and 
putting it on a light reel of a similar construction, called the swifts, 
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he winds it on bobbins with a rapid reciprocating motion, so as to 
lay the fibre in diagonal lines. These bobbins arc then in general 
taken to the first spinning traine, and there the .single strands receive 
their first twist, which rounds them, and prevents the compound 
fibre from s})litting up and separating when, by the subsequent 
.scouring tjperations, the gum is nmiovcd whicli presently binds them 
into one. Next follows the operation of cleaning, in wliich the silk 
is simply reeled from one bobbin to anothei, but on its way it passes 
through a slit which is sufficiently wide to pass the filament but stops 
the motion when a thick lump or nib is presented. In the doubling, 
which is the next process, two or more filaments are wound together 
side by side on the same reel, preparatory to their being twisted or 
thrown into one yarn. Bobbins to the number of strands which are 
to be twisted into one arc mounted in a creel on the doubling frame, 
and the strands are passed over smooth rods of gla.ss or metal through 
a reciprocating guide to the bobbin on which they are wound. Each 
separate strand pas.ses through the eye of a fa Her, which , should the 
fibre break, falls down and instantly stops the machine, thus effectu- 
ally calling attention to the fact that a thread has f^ed. The 
spinning or throwing which follows is done on a frame with uprignt 
spindles and flyers, the yarn as it is twisted being drawn forward 
through guides and wound on revolving bobbins with a reciprocating 
motion. From these bobbins the silk is reeled into hanks of definite 
length for the market. Numerous attempts have been made to 
simplify the silk-throwkig by combining two or more operations on 
one machine, but not as yet with much success. 

According to the qualities of raw .silk used and the throwing 
operations undergone the principal classes of thrown silk are — (i) 
singles," which consist of a single strand of twisted raw silk made 
up f)f the filaments of eight to ten cocoons ; (2) tram or weft thread, 
consisting of tv^'o or three strands of raw silk not twisted before 
doubling and only lightly spun (this is soft, flossy and comparatively 
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weak) ; (3) organziae^ the thread used for warps^made froia two and 
rarely three twisted strands spun in tlie direction contrary to that 
in which they are separately twhsted. Silks for sewing and em- 
broidery belong to a different class from those intended for weaving, 
and thread-makers tlirow Iheir raw silks in a manner peculiar to 
themselves. 

Numbering of StVA.— The metric system of weights and measures 
has been adopted so widely th().t it forms tlie most suitable basis for 
the titrage or counts of yarns. The permanent committee of tl^c 
Paris International Congress of 1900. which was held for the purpose 
of unification of tlie numcrotage 01 counts, unanimously decided — 
(a) With reference to cotton, silk and other textiles spun from fibres, 
that tlicy should be based on a fixed weight and variable length, the 
unit being one metre to one gramme. Thus number 100 would be 
100 metres per gramme calculated on the single strand. (6) With 
reference to raw and thrown silk, in order to enable the count to 
show the degrees of variation incidental to tills class of material, 
it was decided for a basis of a fixed length and variable count weight. 
The length of skein adopted was 450 metres and the unit of length 
the half decigramme. Thus the count of silk is expressed by the 
number of half decigrammes which the length of 450 metres weighs. 
This obtains whether in the single, double or more threads joined 
together in the doubling. 

This latter differs very little in actual practice from the previous 
method of determination by the number of cleniers i)er 476 metres, 
the denier being calculated on the ecjui valent of 0*053 1 gramme j tlie 
English equivalent showing 33J doniers j^er onti dram avoirdupois. 

As the old sy.stems of counts have some technical conveniences 
they will no doubt be retained for some time. In some districts, 
especially in Yorkshire, the count is based on the number of yards 
per ounce, and in others the older method of drams avoirdupois per 
1000 yard skein, 'i'he English cotton yarn and spun silk counts are 
reckoned upon the number of hanks of 840 yds. in 1 lb of silk, cotton 
being reckoned upon the single thread and spun silk on the doubled 
or finished thread. Thus 2/40® cotton indicates single 40® doubled 
to 20 hanks by 840 yds. to the lb., while 40/2 fold spun silk jnean.s a 
single 8o» doubled to give 40 hanks of 840 yds. to the lb. All 
continental conditioning establishments now formulate their tests 
for counts on the agreement arrived at by the International Congress 
of 1900. 

Conditioning. — Silk in the raw and tlirown state absorbs a largo 
amount of moisture, and may contain a jierccntage of water without 
being manifestly damp. As it is largely sold by weight it becomes 
necessary to ascertain its condition in respect of absorbed water, and 
for that purpo.se official conditioning houses are established in all the 
considerable centrc.s of silk trade. In these the silk is tested or con- 
ditioned, and a certificate of weight j.ssucd in accordance with the 
results. The silk is for four hours oxjjosod to a dry heat of 230® K, 
and immediately thereafter weighed. T the weight ii *](, is added 
as the normal proportion of water held by the fibre. 

Scouring, -Up to tlds fioint the silk fibre continues to be com- 
paratively lustreless, stiff and harsh, from the coating of albumin- 
ous matter (gum or grds) on its surface. As a prclinunary to most 
subsequent processes the removal of the whole or some portion of 
this gum is necessary by boiling-off, scouring or ddereusage. To 
boil off say 300 Jb of thrown silk, about both of fine white soap is 
shred, and dissolved in about 200 gallons of pure water. This 
solution is maintained at a heat of 195®, and in it the hanks of raw 
.silk are immersed, hung on a wooden rod, the hanks being continually 
turned round so as to expose all portions equally to the solvent 
infiueuce of the hot solution. Alter being dried, the hanks are packed 
in linen bags and boiled for three hours in a weaker soapy solution, 
then washed out in pure warm water and dried in a centrituaal hydro- 
extractor. According to the amount of gum to be boiled off the soap 
solutions are made strong or weak ; but care has to be exercised not 
to overdo the scouring, whereby loss of strength, substance and 
lustre would result. For some purposes — making of gauzes, crapes, 
flour-bolting cloth and for what is termed ** souples ’‘--the silk is 
not scoured, and for silks to be dyed certain dark colours half scouring 
is practised. The perfect scounng of silks removes from 20 to 27 % ! 
Of their weight, according to the character cf the silk and the amount I 
of soap or oil used in the working. Scouring renders all common silks, | 
whether white or yellow in the raw, a brilliant pearly white, with a I 
delicate soft flossy texture, from the fact that the fibres which were I 
agglutinated in reeling, being now degummed, are separated from 
each other and show their individual tenuity in the yarn. Silks to 
be finished white arc at this point bleached by cxiiosurc in a closed 
chamber to the fumes of sulphurous acid, and at the close of the pro- 
cess the hanks are washed in pure cold water to remove all traces of 
the acid. 

Silk Weighting. — Into the dyeing of silk it is not here necessary 
to enter, except in so far as concerns a nefarious jiractice, carried 
on in dye-houses, which has exercised a most detrimental influence 
on the silk trade. Silk, we have seen, loses about one-fourth of its 
weight in scouring. To obviate that loss it has long been the practice 
to dye some dark silks " in the gum," the dye combining m thc.se 
cases with the gum or gelatinous coating, and such silks arc known 
as " souples." Both in the gum and in the boiled-off state silk has 
the pecifiiar property of imbibing certain metallic salts largely and 
combining very firmly with them, the fibre remaining to external 


appearance undiminished in strengtli and lustre, but much added to 
in size and weight, bilk in tlic gum, it is found, absorbs these salts 
more freely tlian boiled-otf ; so to use it for weighting there are these 
great inducements — a saving of the cosily and tedious boiling-oli, 
a saving of the 25 % weight which would have di.sappeared in boiling 
and a surface on which much greater sophistication can be practised 
than on scoured silk. In dyiung a silk black a certain amount of 
weight must be added ; and the common practice in former times 
was to make up on the .silk what >\’as lost in the scouring. Up to 
1857 the utmost the dyer could add was “ weight for weight," but an 
accidental discovery that year put dyors into the way of using tin 
salts in weighting wi 1 5 result that they were enabled to add 40 oz. 
to scoured silk, 120 oz. to souples and as much as 150 oz. to spun silks. 
This excessive adulteration quickly worked its own cure by a de- 
creased consumption, and the weighting in practice in 1910 is con- 
fined to moderate and safer limits. The use of tin salts, cspeciall)” 
stannic chloride, SnCl4, enables dyers to weight all colours the same 
as black. In his " liLcport on Jinglish Silk Industry " to the Koyiil 
Commis.sion on Technical Instruction (1885) Sir Thomas Wardle of 
Leeic says : — 

" Colours and white of all possible shades can very easily be im- 
parted to this compound of silk and tin, and this method is becoming 
extensively used in Lyons. Thus weighting, which was until recently 
thought to ajiply only to black silks, and from which coloured silks 
were comparatively free, is now cheapening and deteriorating the 
latter in jirctty much the same ratio as the former. Thus the proto- 
and pur-sails of iron, as well as the proto- and por-salts of tin, in- 
cluding also a large variety of tannin, sumac, divi-divi, che.stnut, 
valonia, the acaci.as (Areca Catechu and Acacia Catechu from India), 
from which arti obtained cutch and gambier, &x., ai'c no longer used 
solely as mordants or tinctorial matters, but mainly to serve the 
object of converting the silk into a greatly-exjianded fibre, consisting 
of a conglomeration of more or less of these substances." 

Sugar aJ.so is einjdoyed to weight silk. On this adulterant Sir 
Thomas Wardle remarks - 

" With a solution of sugar, siDc can have its weight augmented 
from 1 oz. to 3 oz. per It). I am not quite sure that this method of 
weighting was not first used by the throwsters, as sugar is known to 
have been used for adulterating and loading gum silk for a very long 
time, tuid then the idea was afterwards apphed to silk after the 
dyeing operations. It is much resorted to for weighting coloured 
silks l)y dyers on the continent, and, though a very clumsy methofl, 
no substitute has b«.‘en ff>und so cheap and easy of aj^plicatioii. 
Bichloride of tin, having chemical affinity for silk fibre, bids fail* f o 
extinguish the use of sugar, which, from its hygrometric quahties, 
has a tt)iidency to ruin tlie silk to wliich it is aiiplied, if great care be 
not taken to regulate the quantity. There is not the slightest use or 
excuse for the aT)j)Iicatjon of sugar, except to cheapen the silk by 
about 15 to 20 

Wild Silk Dyeing. — Among the disadvantages under which tlie 
silks of the wild moths long laboured one of the most serious was 
the natural colour of the sillcs, and the extreme difficulty with 
which they took on dyt.‘S, si)ecially the light and brilliant colours. 
For success in coping with this difficulty, as wt;!! as in dt^aling with 
the whole question of the cultivation and employment of wild silk.s, 
the unwearying jiatiencc and great skill of t^ir Thomas Wardle of 
J.eck deserve Sjicoial mention hertf. 'I'he natural colour of tussur silk 
is a greyish fawn, and that shade it was found imj)Ossible to discharge 
by any of the ordinary bleaching agents, so as to obtain basis for 
light and (U.licate dyes. Moreover, the clieinical character of the 
tussur silk difters from that of the mulberry silk, and the fibre has 
much less affinity for tinctorial substances, wliich it takes up un- 
evenly, requiring a large amount of dyt'-stuffs. After protracted 
experimenting Sir Thomas W'ardle v/as able in j 873 to show a series 
of tussurs wt.'ll dyed in all th. darker 'ihades of colour, but the lighter 
and bright blues, pinks, scarkds, &c., he could not produce. Subse- 
quently 'I'essic du Motay found that the faw-n colour of natural tussur 
could be discharged by solution of permanganate of potash, but the 
oxidizing action was so rapid and violent that it destroyed the fibre 
itself. Gentler means of oxidation have since been found for bleach- 
ing tussur to a fairly jiale ground. The silk of the eria or castor-oil 
worm {Aitacm rzeini) presents the same difficulties in dyeing as the 
common tussur. A portion of the eria cocoons are whiU', while the 
others are of a lively brown colour, anrl for tlie dyeing of light colours 
the latter recpiire to undergo a bleacliing proce.ss. Tin: silk takes up 
colour with difficulty from a strong vat, and in consequently costly to 
dye. Moonga silk from Anthcraea as.Hunia lias generally a rather dark- 
brown colour, but that aiipears to be much influenced by the leaves 
on which the w'orm fee^tls, the cocoons obtained on the champaca 
tree {Michelia chamjmea) giving a fine white fibre much valued in 
Assam. The dark colours are very difficult to bleach, but the silk 
it.sclf takes dye-colours much more freely and evenly than eitiuT 
tussur or eria silk. (F. W.*) 

Trade and Commerce, 

About the beginning of the 19th century the chief silk-produc- 
ing regions of the world were the Levant (including Broussa, 
Syria and Persia), India, Italy and France, the two first named 
sending the low-priced silk, the other two the fine qiialitie.s. 
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Between 1840 and 1850, after the opening of trade with China, 
large quantities of silk were sent from the norlliem port of 
Shanghai, and afterwards also from the southern port of Canton. 
The export became important just at the time when disease in 
Europe had lessened the production on the continent, This 
increased production of medium silk, and the growing demand 
for fine sorts, induced many of the cocoon-growers in the Levant 
to sell their cocoons to Europeans, who reeled them in Italian 
fashion under the name of “ Patent Brutia,” thus producing 
a very fine valuable silk. In 1857 commenced the exportation 
of Japan silk, wh^ch became so fierce a competitor with Bengal 
silk as gradually to displace it in favour ; and the native silk 
reeled in Beng.J has almost ceased to be made, only the best 
European filatures, produced under the supervision of skilled 
Europeans, now coming forward. 

China and Japan, both of which contribute so largely to the 
supplies that appear in European and American statistics, only 
export their excess growth, silk-weaving being carried on and 
native silk worn to an enormous extent in both countries. The 
other Asiatic exporting countries also maintain native silk 
manufactures which absorb no inconsiderable proportion of 
their raw material. Since about 1880 the silk production of the 
world (including only exports from the East) has more than 
doubled, the variations owing to partial failures from some 
countries being more than compensated by increase from others. 
The supplies available for European anti American consump- 
tion have been carefully talnilated by the Lyons Chamber of 
Commerce, as shown by the table. 

While the tables indicate the fluctuations of supply they show 
generally lhat Asiatic countries, in addition to sux^piyiug the ncce;:-< 
si tics for t'leir home trade, export to Europe and Aznenca about three- 
fiflhs of the -v/hole of the silk consumed in Western manufactures. 

Up to the year 1 860 the bulk of the silk.s from the East was shipped 
to London, but subsequently, owing to the importance of continental 
demands, a large portion of the supplies has been unshipped at 
Genoa and Marseilles (especially the finer reeled silks from Japan 
and Canton), which are sold in tlic Milan and Lyons markets. ^Fhose 
for American consumption arc sent direct by the Pacific route via 
San Francisco. Table 11 . shows the official annual returns of silk 
imports into Great Britain from 1880 to 1908. 


Table II . — Imports of Silk into Great Britain, 


Years. 

Raw Silk. 

Knubs or 
Husks of Silk 
and Waste. 

Thrown Silk. 

Silk (including 
Lace, &c.) ' 

Manufacture. 

x88o 

T884 

18SS 

1892 

1896 

1900 

X901 

1902 

1903 

1904 

1905 

1906 
X907 
1908 

3.673.949 

4.522.702 
3.065,771 
1 . 503 . 2 S 3 
X, 697,668 
i> 4 l 3 , 32 o 
1,332.480 
1.232,848 

1,109,930 

1.337.379 

1,160,265 

1.036,238 

*.195.366 

x,iio,48x 

55.002 

67,239 

83,466 

46.39* 

62,923 

60,720 

48,162 

55<7f* 

66,782 

7I145O 

ggt 

66,299 

64.669 

203,567 

323*947 

359,269 

502,777 

572,599 

664,64X 

624,859 

802,964 

662,677 

769,297 

878,850 

924,007 

938,112 

809,6x0 

13.329,935 

10,984,073 

10,466,537 

11,412,263 

16,923,176 

14,767,610 

13,708,645 

14.320,541 

13,493,961 

13.365,462 

13,010,766 

13,069,386 

12,862,834 

11,907,661 


The power loom, owing to the improvement in its mechanism, has 
gained a distinct precedence and materially increased its producing 
power. In the development of silk manufacture the hand loom has 
taken a very secondary position. In order to form a relative idea of 
the importance of the various countries engaged in silk manufacture, 
a tabulation of the number of looms employed in each country would 
prove an inadequate guide, owing to the variations from time to time 
of the fabrics woven, as also to tlie difficulty in obtaining trus-^'orthy 
8tatistic.s of the number in active operation. The production and 
consumption of raw material shown in Tabic III. was prepared by 
Messrs thabri^res, Morel & Co. of Lyons, Marseilles and Milan, an<^ 
issued in 1905. 

America ♦akes a premier position in consumption of the raw 
material. The development and expansion of silk manufacture, 
owing to Uie importance and extent of the home market, coupled 
with high protective tariffs, has been enormous. In 1867 the im- 
port of raw material amounted to 491,9^3 In * 9^5 ^ record was 
reached of 17, 812, 133 lb. During the decade of 1898 to 1908 the 
consumption has gone on steadily from about 10 million lb in the 
first live years to an average of 15 million lb in the second half 
of the decade. France comes a good second in importance with a 
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consumption of g tc» 10 million H) annually. Lyons is the head- 
cjuariers of the trade, principally in the production of dress fabrics, 
plain and figured, and other light and heavier fabrics. St Ltienne 
and St Chamond are important centres for the ribbon trade. There 

Tabi«£ 111. — Production and Consumption of Rau* Material. 


Europe— 

Franco « 

Italy . 

Switzerland 
Spain • 

Austria 
Hungary , 

Russia and Caucasus 
Bulgaria, Servia and Roumania 
Greece and Crete 
Saloiiica and Adrianople 
Germany . 

Great Britain 
America- 
United States . 

Asia — 

Brutia .... 

Syria . 

Persia , 

Turkestan . 

China .... 

Canton, China . 

Japan .... 

India .... 

Tonquiii and Annaiu . 

Africa — 

Egypt .... 

Morocco 

Algeria, Tunis . 

Various countries 


(lixports) 


Total tb 


PKOIJUCTION. 
Average of Seasons 
1903-1904, 1904. 

Consumption. 
Same Average of 
Years 1903-1903, 
1904. 

1,276,000 

9,5*9,400 

V, 23 J, 4 {X> 

2,125,200 

99,000 

3,500,000 

176,000 ! 

402,600 

360,800 

) 1,707,200 

3 * 3 , 4“0 
893,200 

2,796,200 


37 , 4 «o 

138,600 

44,000 

574,200 

66,000 

Nil. 

6,261,200 

*,339,800 

Nil. 

Nil. 

13,481,600 

1,207,800 

66,000 

1,100,000 

242,000 

556,600 

(no estimates) 

600,600 

>1 

8,960,600 


4,661,800 

11,136,400 

it 

it 

563,200 

770,000 

22,000 

(no estimates) 

Nil. 

440,000 

Nil. 

154,000 

Nil. 

143,000 

Nil. 

121,000 

42,226,800 

43t445tOoo 


decrease in imports of raw material from tlie fact before mentioned 
that formerly London was the centre of distribution for Eastern 
silk, wliich is now disembarked at other European ports for continental 
consumption. The shrinkage is the more noticeable in the throwing 
branch of ^e industry. Many of the mills formerly in operation in 
Derby, Nottingham, Congletou and Macclesfield have been closed 
owing to the importation of foreign thrown silks from Italy and 
France, where a lower rate of wages is paid to the operatives em- 
ployed in this branch. In like manner the manufacture of silk 
fabrics in the districts of Manchester, Middleton, Macclesiield, 
l^ndon (Spitalfields) and Nottingham (for silk lace) has decreased 
proportionatej/. Against this we must set off a decided increase 
in the manufacture of mixed goods, carried on principally in Scotland, 
Yorkshire and Lancashire* 

The remarkable development of the comparatively new trade in 
spun silk goes far to compensate for the loss of the older trade of net 
iulk, and has enabled iim exports of silk manufactures from Great 
Britain to be at least maintained and to sliow some signs of ex- 
pansion. Silk spinning has chiefly develojied in the Yorkshire, 
Lancashire, Cheshire and Staiiordsliire textiles centres. Its ex- 
pansion and importance may be seen from the fact that the imports 
of waste, knubs, &c., which in i860 was 1500 cwls., reached in 1905 
a record of 72,055 cwts. But it is highly signifleant that while the 
exports of British silk manufactures have not decreased, the imports 
in the meantime have shown a marked expansion. Although the 
use of silk goods has unquestionably increased since the middle of 
the XQtli century, the expansion of native productions has not kept 
pace with that growth. (R. Sn.) 


The Spinning of “ Silk Wasie.^^ 

The term silk waste includes all kinds of raw silk which may be 
unwindable, and therefore unsuiied to the throwing process. 
Before the introduction of machinery applicable to the spinning 
of silk waste, the refuse from cocoon reeling, and also from silk 
winding, which is now used in producing spun silk fabrics, 
hosiery, &c., was nearly all destroyed as being useless, with the 
exception of that which could be hand-combed and spun by 
means of the distafi and spinning wheel, a method which is 
still practised by some of the peasantry in India and other 
Eastern countries. 

The supply of waste silk is drawn from the following sources : 

xr D jxr • XI. * .u I -..4. ^ , (i)The silkworm, when commencing to spin, emits a dull, lustre- 

N.B.— The difference m the totals is owing to the flguret. b'ung I } f , a 

^sed on the production in seasons, and that of consumption upon uneven thread with whu.h it suspends itself to the 

' ‘ ' twigs and leaves of the tree upon which it has been feeding, or 

to the straws provided for it by attenflants in the worm-rearing 
establishments : this first thread is unrcelable, and, moreover, 
is often mixed with straw, leaves and twigs. (2) The outside 
layers of the true cocoon are too coarse and uneven for reeling ; 
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calendar ycars^^ 

arc also important manufactures of silk at Calais, Paris, Nimes, 
Tours, Avignon and Roubaix. Germany follows France with a 
consumption for the various fabrics of over six million lb annually. 
The principal scat of the trade in that country is at Crcfeld, nearly 
one-half of tlic production of the empire being manu- 
factured there. Velvet is the special feature of the 
industry, about one-half of the looms being devoted to 
this textile, the remainder being devoted to union 
satins, pure broad silk goods and ribbons. Other 
principal centres of the silk trade in Rhenish Prussia 
are Viersen, Barmen, Elberfeld and MUhlheim. The 
province of Saxony has also important manufactures of 
lace and glove fabrics. '.Phird cn the list of con- 
tinental producers is Switzerland ; Zurich takes the 
lead with broad goods (failles, armures, salins, serges, 

&c.), and Basel rivals St F.tienne in the ribbon trade. 

Russia, by a prohibitive tariff on manufactured silks of 
other countries, has since 1890 developed and fostered a 
trade which consumes annually about 3 million lb of raw 
material for its home industry. This lias also stimulated 
silk culture in the Caucasus, from wJiich province it 
draws about one-third of its supplies. A special feature 
of its manufactures consists of gold and silver tissues 
and brocades for sacerdotal use. Moscow is one of the 
principal seats for the weaving of these fabrics. Italy, 
the early home of the silk trade in Europe, the land 
of the gorgeous velvets of Genoa and the damasks and 
brocades of medieval Sicily, Venice and Florence, now 
takes only a sixth place, the centre of greatest activity 
being at Como ; but Genoa still makes velvets, and the 
brocades of Venice are not a thing of the past. Austria 
and lilngland follow on the list of important silk manu- 
factures. The former has found its principal de- 
velopment in Vienna and the immediate neighbourhood. 

By special grants from the Hungarian government silk-reeling 
has been fostered and encouraged. In 1885 the production of raw 
silk was about 300,0001b, while in 1905 it reached 750,0001b, an 
annual production which is still maintained. 

In the United Kingdom all the silk industries (those depending 
on spun silk alone excepted) have been declining since the French 
Treaty of i860 came into operation. This cannot be gauged by the 


Table IV . — Silk Goods exported from the United Kingdom, 


Year. 

Raw Silk. 

Knubs^ 
Husks, 
Silk Waste 
and Noils. 

Thrown and Spun Silk. 

Silk Manufactures. 

British. 

Foreign 

and 

Colonial. 

British. 

Foreign 

and 

Colonial. 


lb. 

cwts. 

i 

Jl>. 

i 

L 

i860 

3,153.993 

1,506 

820,107 

426,866 

*,587.303 

224^66 

1865 

3,137,292 

1,212 

767,058 

306,701 

1,404,381 

166,930 

1870 

2,644,402 

4,167 

*.*34,364 

39 , 77 * 

1 , 45^^397 

166,297 

*875 

2,551,417 

1,779 

880,923 

87,9*4 

i, 7 .M, 5*9 

3*8,426 

1880 

947.*<>5 

9,241 

683,591 

7,553 

*,030,659 

« 59 ,oa 3 

1884 

377,349 

6,538 

6*2,951 

5«,559 

*,* 75 , 4*0 

644,722 

1888 

167,086 

7,438 

388,828 

03,192 

*,664,244 

7*7,673 

1892 

*64,150 

7,397 

322,894 

3*.574 

1,655,3*0 

730,., 16 

1896 

*42,034 

5<^5S 

265,1 t2 1 

74,140 

1,4*3,174 

7 * 5,123 

1900 

192,616 

5,091 

4*5,647 i 

35,858 

*,637,9*5 

919,011 

1901 

244,566 

5,370 

*94,31* 

48,666 

1,429,38* 

*,r ’*,637 

1902 

*5*, 463 

6,160 

* 37 . 7*8 

95,«62 

*, 393 , 3*4 

1,07* ,633 

1903 

*78,458 

9,740 

256.341 

81,707 

*.436,734 

*,038,634 

1904 

186,174 

9,148 

218,881 

43,938 

1,604,554 

1,241,24* 

1905 

188,246 

* 3 , 5*4 

298,299 

53,«*5 

1,693.3*4 

*,* 4*,**7 

1906 

92,124 

3,*43 

3*3,873 

57,143 

*,858,634 

*,094,637 

1907 

80,645 

5,007 

401,336 

47,404 

2,009,613 

*,490,066 

1908 

42,898 

6 , 57 * 

101,316 

43,714 

*,*44,546 

1 , 4 * 7,974 


and as the worm completes its task of spinning, the thread 
becomes finer and weaker, so both the extreme outside and 
inside layers are put aside as waste. (3) Pierced cocoons — i.e. 
those from which the moth of the silkworm Jias emerged — ^and 
damaged cocoons, (4) During the process of reeling from the 
cocoon the silk often breaks ; and both in finding a true and 
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reelable thrcarl, and in joining the ends, there is unavoidable 
waste. (5) Raw silk skeins arc often re-reeled ; and in this 
process part lias to be discarded : this being known to the trade 
as gum-waste. The same term — gum-waste — is applied to 
“ waste made in the various processes of silk throwing ; but 
manufacturers using threads known technically as organzines 
and trams call the surplus ^‘manufacturer's waste.” Finally 
we have the uncultivated varieties of silks known as “wild 
silks/’ the chief of wdiich is lussur. The different qualities of 
“ waste/’ of which there are many, vary in colour from a rich 
yellow to a creamy white ; the chief producing countries being 
China, Japan, India, Italy, France and the countries in the 
Near East ; and the best-known qualities are : steam wastes, 
from Canton; knubs, from China and from Italy and other 
Western countries ; frisons, from various sources ; wadding and 
blaze, Shanghai ; china, Hangchow ; and Nankin buttons ; 
Indian and Szechuen wastes; punjum, the most lustrous of 
wast^ ; China curlics ; Japan wastes, Imown by such terms as 
kikai, ostue, &c. ; French, Swiss, Italian, China, Piedmont, 
Milan, &c. There are yellow wastes from Italy, and many more 
far too numerous to mention. 

A silk “ throwster ” receives his silk in skein form, the thread 
of w’hich consists of a number of silk fibres wound together to 
make a certain diameter or size, the separate fibre having 
actually been spun by the worm, and this^ fibre may measure 
anything from 500 to 1000 yds. in length. The silk-waste spinner 
receives his silk^ in quite a different form : merely the raw 
material, packed in bales of various sizes and weights, the contents 
being a much-tangled mass of all lengths of fibre mixed with 
much foreign matter, such as ends of straws, twigs, leaves, 
w'orms and chrysalis. It is the spinner’s business to straighten 
out these fibres, with the aid of machinery, and then to so 
join them that they become a thread, which is known as 
spun silk. 

There are two distinct kinds of spun silk— one called ” schappe ” 
and the other ” spun silk ” or ** discharged spun silk.” All 
silk produced by the worm is composed of two substances — 
fibroin, the true thread, and sericin, which is a hard, gummy 
coating of the “ fibroin.” Before the silk can be manipulated 
by machinery to any advantage, the gum coating must be 
removed, really dissolved and washed away — and according 
to the method used in achieving this operation the result is 
either a ^ “ schappe ” or a “ discharged yarn.” The former, 
” schapj)mg,” is the French, Italian and Swiss method, from 
which the silk when finished is neither so bright nor so good in 
colour as the ” discharged silk ” ; but it is very clean and level, 
and for some pur|joses absolutely essential, as, for instance, in 
velvet manufacture. 

Schapping. — The method is as follows: If waste silk is piled in 
a heap in a damp, warm jilace, and kept moist and warm, tlic gum 
will in a few days* time begin to ferment and loosen, and can men 
be w'ashcd off, leaving the true thread soft and supple ; but the smell 
cause4 by the fermentation is so offensive that it cannot be practised 
in or near towns. Therefore schappe spinners place their degumming 
plant in the hills, near or on a stream of pure water. The waste silk i 
IS put into large kilns and covered with hot water (temperature 
1 70" F.). 'J'hese are then hermetically closed, and left for a f(!w hours 
for the gum to ferment and loosen. When thoroughly softened — the 
time occupied depending on the heat of the water and nature of tlic 
silk — the contents of the kiln are taken out and placed into vats of 
hot water, and allowed to soak there for some time. Thence the 
silk is taken to a washing machine, and the loosened gum thoroughly 
washed away. The silk is then partly dried in a hydro-extractor, 
and afterwards put in rooms heated, by steam-pipes, where the 
drying is completed. 

" Discharging ** is the method generally used by the English, and 
results in a silk having brilliance and purity of colour. In this 
process tlie silk waste is jnjt into strong, open-mcshcd cotton bags, 
made to hold (in accordance with the wish of individu^ spinners) 
from I lb to 5 lb in weight. When about 100 lb of silk has btjen 
bagged, the whole is placed in a large wooden tub and covered with 
boiling water in which 12 to 20 lb of white curd soap has previously 
been dissolved. In this the silk is boiled from one to two hours, 
then taken out and put through a hydro-extractor to remove the 
dirty gummy solution. Afterwards it is put into another tub of 
soapy liquor, and boiled from one to one and a half hours. It is 
then once moiip hydro-extracted, and finally taken to a stove and 
dried. ** Discharged silk ** must be entirely {tee from gum when 


finished, -where schappe ” contains a percentage of gum — some- 
times as much as 20 %. 

From this stage both classes of silk receive much the same treat- 
ment, differing widely in detail in different mills and districts. 

Conditioning - — The *' degummed silk," after it is dried, is allowed 
to absorb a certain amount of moisture, and thus it becomes soft 
and pliable to the touch, and properly conditioned for worlting by 
maemnery. 

Beating . — When the waste contains any large percentage of worm 
or chrysalis, it is taken to a " cocoon beater,*^ a machine which has 
a large revolving disk on which the silk is put, and while revolving 
slowly is ?>cjatcn by a leather whip or flail, which loosens the silk and 
knocks out the wormy matter. After the beating, the silk presents 
a more loose appearance, but is still tangled and mixed in length of 
fibre, llie object of tlie spinner at this point is to straighten out the 
tangles and lumps, and to lay the fibres parallel : tlic first machine 
to assist in this process being known as an opening machine, and 
the second as a filling engine. 

Opening and Ff//*ng.— The silk to be opened is placed on a latticed 
sheet or feeder, and thus slowly conveyed to a scries of rollers or 
Ijorcupines (rollers set with rows of projecting steel pins), which hold 
the silk fimily while presenting it to the action of a large receiving 
drum, covered with a sheet of vulcanized rubber, set all over with 
fine steel teeth. As the drum revolves at a good speed, Uie silk is 
drawn by the steel teeth through the porcupines into the drum in 
more or less straight and parallel fibres. When the te<?th are full 
the machine is stopped, and the silk stripped oil the drum, thc^n 
presenting a shcet-like appearance technically known as a **^lap." 
The lap is taken to the filhiig engine, which is similar in construction 
and appearance to the opener as far as the feeding arrangements are 
<x)ncerned, but tlie drum, in place of being entindy covered with 
fine steel teeth, is spaced at intervals of from 5 to 10 in. with rows 
of coarser straight teeth, each row set parallel with the axle of the 
machine. The silk diawn by the rows of teeth on the drum through 
the porcupine rollers (or porcupine sheets in some cases) covers tiic 
whole of the drum, hooked at certain intervals round tlie teeth ; 
and when a sufficient weight is on the machine, it is stopped, and an 
attendant cuts, with a knife, the silk along the back 01 (fach row of 
teeth, thus leaving a fringe of silk hooked on the pins or teeth. 
This fringe of silk is placed by the attendant between two hinged 
boards, and whilst held firmly in these boards (called book-boards) 
is pulled off the machine, and is called a " strip ** ; the part which 
has been hooked round the teeth is called the *' face," and the other 
portion the "tail.** By ^cse means the silk has been opened, 
straightened and then cut into a certain length, the fibres now being 
fairly laid parallel and ready for the next operation, known as silk 
dressing. 

Silk Dressing.-^Thh is the process equivalent to combing in the 
wool industry. Its purpose is to sort out the different lengths of 
fibre, and to clear such fibres of tlieir nibs and noils. There are two 
well-known principles of dressing : one known as " fiat frame,” 
giving good result with discharged silk, and the other known as 
” circular frame " dressing, suitable for sebappes. 

The fiat dressing frame is a box or frame bolding a certain number 
of book-boards from the filling engine, which boards when full of silk 
arc screwed tightly together in the frame. "I'be frame is capable of 
being raised into contact with travelling combs, affixed to an endless 
belt placed round two metal rollers about 6 ft. apart. 'J'be attendant 
allows the silk to enter gradually into close contact with tlie combs, 
which comb through the silk in exactly the same manner as a lady 
combs her tresses. In a circular frame the silk is clamped between 
boards, and these are fixed on a large drum. Tliis drum revolves 
slowly, and in its revolution conveys the fringes of silk past two 
quickly ruxming smaller combing drums. These combing drums 
being covered with fine steel teeth penetrate their combs through 
the fringes of silk depending from the large drum, thus combing 
tlirough the silk. In each niacliinc the object is the same. First 
the filled silk is jilaced into a holding receptacle, clamped fast, and 
presented to combing teeth. These teeth retain a certain proportion 
of shorter fibre and rough places and tangled portions of silk, which 
are taken off the combs in a book-board or wrajiped round a slick 
and again presented to the combs. This fibre again yields combings 
which will also be combed, and so on for five or six times until the 
combings arc too short, and are taken from the mac.l^e and known 
as noils. The productions from these several combings are known 
as ” drafts ” and are of different lengths : the product of the filled 
silk first placed in the dressing frame being the longest fibre and of 
course the most valuable. 

'I'he flat frame is the most gentle in its usage of the silk, but is most 
costly in labour ; whilst tlxe circular frame, being more severe in its 
action, is not suitable for the thoroughly degummed silks, but on 
the other hand is best for silks containing much wormy matter, 
because the silk hanging down into the combing teeth is thoroughly 
cleansed of such foreign matter^ which is deposited under the macliine. 
This method also has the advantage of being cheaper in cost of labour. 
Recently a new’ maclxine has been invented giving the same results 
as circular frame : the silk depends from boxes into combs, and at the 
same time has the gentle action of the fiat frame. The cost of ^e 
operations is as cheap as the circular frame, therefore the maclune 
combines the advantages of each of its predecessors. 
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NdU * — The noils resulting from the dressing operations arc some- 
times combed^ the comb used being similar to those used in the 
cotton trade. The resulting sliver is used by silk spinners who make 
a speciality of spinning short fibres^ and the exhaust noils are bought 
by those who spin them up into *' noil yams ** on the same principle 
as wool. The yams are chieiiy used by manufacturers of powder 
bags. The noils are also in great demand for mixing with wool to 
make fancy eflects in wool cloths for the dress goods trade. 

Drafts. — The drafts from the dressing frame are valued in accord- 
ance with their length of hbre, the longest being known as A or ist 
drafts and so on : — 

ist 2nd 3rd 4th 5th 6th 
Drafts. Drafts. Drafts. Drafts. Drafts. Drafts. 


or as quality A B C D Shorts. 

Kach draft may be worked into a quality of its own, and by such 
Tneans the most level yams are obtained. But occasionally one or 
more drafts are mixed together, when price is the determining factor. 

Processes peculiar to Silk Spinning The foregoing pro- 

cesses are all peculiar to the sUk waste trade, no other fibre having to 
go through such processes, nor needing such machinery. In tlic 
first stages of the spun-silk industry, the silk was dressed before 
boiling the gum out ; the resulting dr^ts were cut into lengths of one 
or two inches. The silk was then boiled and afterwards beaten, 
scutched, carded, drawn, spun, folded, &c., in exactly the same way 
as hne cotton. Short fibre silks are still put through cards and treated 
like cotton ; but the value of silk is in its lustre, elasticity and 
strength, which characteristics are obtained by keeping fibres as long 
as possible. Therefore, when g^ll drawing machinery was invented, 
the cutting of silk into short fibres ceased, and long silks are now 
prepared ftir spinning on what is known as long spinning process." 
Following the process of dressing, the drafts have to go through a 
series of xxiacliines known as preparing machiiies : the object being to 
piece up the lengths of fibre, and to prepare the silk for spinning. 

Preparing or Drawing Machinery. — A faller or gill drawing macliine 
consists of a long feeding sheet which conveys silk to a pair of rollers 
(back rollers). These rollers present the silk to a set of fallcrs (steel 
bars into winch are fixed fine steel pins), which carry forward the silk 
to another pair of rollers, which draw the silk through the pms of the 
fallers and present it to tlie rollers in a continuous way, thus forming 
a ribbon of silk called a sliver.'* The iallers are travelled forwards 
by means of screws, and when at the end of the screw are dropped 
automatically into the thread of a receiving screw fixed below, wmch 
carries the fallors back to their starling point to be risen by cams into 
the top pair of screws thus to repeat their journey. 

Silk Tills is the first of the series 01 drawing machines. 

The drafts from the dressing frame are made into little parcels of a 
few ounces in weight, and given to the spreader, who opens out the 
silk and spreads it thinly and evenly on to the feeding sluict, placing 
a small portion of the silk only on the sheet. Another portion is 
opened out and placed tail end to the first portion ; and these opera- 
tions are repeated uritil the requisite weight is spread. During this 
time the silk has been conveyed through the fullers and into a large 
receiving drum about 3 ft. in diameter, the silk being wrapped tliinly 
and evenly iUl round the circumference of the drum, when the 
agreed-on weight is on the drum, the silk is drawn across the face of 
the drum parallel with its axle, and pulled off in form of a sheet, and 
is ciiUed a lap. This lap is thin, but presents the fibres of silk now 
joined and overlapped in a continuous form, the length measured 
by the circumference of the drum. This lap is sometimes re-spread 
to make it more even, and at other times taken to a drawing machine 
which aelivers in a sliver form. J'his sliver is taken through a series 
of four other drawing machines called " four head drawing Ik)x.** 
Eight or more slivers are put behind the first drawing head, con- 
veyed through the lasers and made into one sliver in front of the 
machine. Tliis sliver is put up beliind the second drawing; eight or 
more ends together run through the second head again into one 
sliver ; and so on through the tliird and fourth heads of drawing. 
All these doublings of the sliver and re-drawing are for the purpose 
of getting each fibre to lie parallel and to make the sliver of an equal 
weight over every yard of its length. From the last head of drawing 
the sliver is taken to a machine known as a gill rover. This is a 
drawing machine fitted with fallcrs through which the sliver is drawn, 
but the end from ^e front roller is wound on to a bobbin. The 
machine is fitted with 20 to 40 of these bobbins placed side by side, 
and its product is known as ** slubbing roving," it being now a soft, 
tliick thread of silk, measuring usually either 840 or 1260 yds. to 
I tt> weight. Hitherto all the drawing has been by rollers and fallen, 
but in the next machine the drawing is done by rollers only. 

Dandy Roving Frame. — This is a frame built with forty or more 
spindles. Two or three slubbing rovings arc put up behind the 
machine opposite each spindle ; each end is guided separately into 
back rollers and thence between smaller rollers, known as carrier 
rollers, to the front rollers. The back rollers revolve slowly, the front 
rollers quickly, thus drawing the rovings out into a thinner size or 
count. The product is wound on to the bobbin by means of flyer and 
spindle, and is known as dandied or fine roving, and is then ready for 
the spinning frame. 

Spinmng.‘>^Th.e spinning is done by exactly the same methods 
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as cotton or worsted, viz. either mules, ring frames, cap or flyer 
frames, the choice of machine being determined by the size or count 
of yam intended beto produced. ^ . 

Twisting and Doubling , — If a 2-fold Or 3-fold yarn is needed, then 
two or more ends of the spun tliread are wound together and after- 
wards conveyed to the twisting frame for the purpose of putting the 
needed twist in the yarn necessary for weaving or other require- 
ments. 'j'his process Is exactly the same as in the cotton or worsted 
industry, ring or flyer frames being used as desired. 

Weft Yarns. — ^These are taken straight from the spinning frame, 
wound on to a long paper tube and so delivered to the manufacturer 
ready to place in tlie loom shuttle. 

Folded Yarns are hairy after being spun and folded, and in addition 
sometimes contain nibs and rough places. The fibre and nibs have to 
be cleaned ofi by means of a gassing machine so constructed that the 
end of silk (silk yam) is frictioned to tlir(>w off the nibs^ and at tlie 
same time is run very rapidly tlirough a gas flame a sutficient number 
of times to burn off the hairy and fibrous matter without injuring the 
main t^ad. The yam is now ready for reeling into skems or for 
warping, botli of which operations are common to all the textile 
yams. It may be washed or dyed j ust as required, either in hank or 
m warp. 

Growth of Indasivy and Uses of Spun Silk, — As will have been 
gathered, spun silk is pure silk just as much as that used by the 
throwster. The spinning industry has not decreased in England. 
The number of mills has decreased, but macluncry now runs so much 
more quickly than formerly tliat more yam is being spun on fewer 
spindles. The American spinning industry sliows little signs of 
expansion in sjiite of a protective tariff of some 35 %. conti- 
nental spinners have hirgely increased, but are developing into huge 
syndicates, all working on tlie schappe principle. Ihe three chief 
sjTidicates, one each in Italy, France and Switzerland, work very 
much together, practically ruling the prices for yarns and raw 
materials. 

Spun silks arc used largely for silk linings, hosieries, sewing threads, 
clastic webbmg, lace, plush and many other purposes, such as mufflers, 
dress goods and blouse silks ; also for mixing with other fibres in form 
of stripes in tlie weaving of various fabrics, or to be used in what are 
known as mixed goods, i,e, a warp of silk and weft of some other fibre 
or weft of silk and a warp of cotton or other fibre. The article known 
as tussur spun is prepared in exactly the same manner as other spun 
silks, but Us chief use is to make an imitation of sealskin known 
commercially as silk seal. (A. Mel.) 

SILL, EDWARD ROWLAND (1841-1887), w^erican poet and 
educationist, was born at Windsor, Connecticut, on the 29th 
of April 1841. He graduated at Yale in 1861, as class poet; 
engaged in business in California; entered the Harvard Divinity 
School in 1867, but soon left it for a position on the staff of the 
New York Evening Mail ; and after teaching at Wadsworth and 
Cuyalioga Falls, Ohio (1868-1871), became principal of the Oak- 
land High School, California, He was professor of English 
literature at the university of California in 1874-1882. His 
health was failing, and he returned to Cuyahoga Falls in 1883. 
He devoted himself to literary work, abundant and largely 
anonymous, until his death in Cleveland, Ohio, on the 27111 of 
February 1887. Much of his poetry was contributed to the 
Atlantic Monthly, the Century Magazine, and the Overland 
Monthly. Many of his graceful prose essays appeared in 'fhe 
Contributors’ Qub,” and others appeared in the main body of 
the Atlantic, Among his works are a translation of Rail’s 
Mozart (1868); The Hermitage and Other Poems (1868); The 
Venus of Milo and Other Poems (1883), a farew'ell tribute to hi.s 
California friends ; Poems (1887) ; The Hermitage and Later 
Poems (1889) ; Flermione and Other Poems (1900) ; The Prose of 
Edward Rowland Sill{i 900) ; Poems ( 1 902 ). He was a modest and 
charming man, a graceful essayist, a sure critic. His contribu- 
tion to American poetry is small but of fine quality. His best 
poems, such as The Venus of Milo, The FooVs^ Prayer and 
Opportunity, give him a high place among the mirior poets of 
America, which might have been higher but for his early death. 

See A Memorial volume privately jiriiitcd by his friends in 1887 ; 
and ••Biographical Sketch** in The Poetical Works of Edward 
Rowland Sill (Boston, 1906), edited by William Belmont Parker with 
Mrs Sill's assisbince. 

SILL ( 0 . Eng. syl, Mid. E. sylle, selle ; the word appears in Icel. 
syll, svill, Swed. syll, and Dan. syld, and in German as Schwelle ; 
Skeat refers to the Teutonic root sivaU, swell, the word meaning 
the rise or swell formed by abeam at a threshold ; the Lat. solea, 
from which comes Fr. seuil, gives Eng. ** sole,” also sometimes 
used for “ sill ”), the horizontal base of a door or window-frame. 
I A technical distinction is made between the inner or wooden base 
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of the window-frame and the stone base on which it rests — 
the latter being called the sill of the window, and the former 
that of its frame. This term is not restricted to the bases of 
apertures ; the lower horizontal part of a framed partition is 
called its sill. The term is sometimes incorrectly written cilL” 
(See Masonry.) 

SILL, in geologj", an intrusive moss of igneous rock which 
consolidated beneath the surface and has a large horizontal 
extent in comparison with its thickners. In the north-eastern 
counties of England there is a great mass of this kind known 
as the Whin Sill. The term whin ** is used in many parts of 
England and Scotland to designate hard, tough, dark-coloured 
rocks often of igneous origin, and the Whin Sill is a mass of dolerite 
or, more strictly, quartz-diabase. Its most striking character 
is the great distance over which it can be traced. It starts not 
far north of Kirkby Stephen (Co. Durham) and follows a 
northerly course, describing a great curve with its convexity 
towards the west, till it ends on the sea-shore at Bamborough, 
not far south of Berwick-on-Tweed. The length of the outcrop is 
about So m., but in places it is covered with superficial deposits 
or may be actually discontinuous. Near Halt whistle, however, 
it is visible for about 20 m., and as it lies among softer rocks 
(limestones and shales), it weathers out on a bold craggy ridge or 
escarpment. When it crosses the streams the resistant character 
of the igneous rock is indicated by waterfalls or forces,*^ e.g. 
High Force in Teesdale. The thickness varies from 20 to 150 
ft., but averages 90 ft. In some places the Whin Sill splits up 
into two or more smaller sills which may unite, or one of them 
may die out and disappear, and often small attendant sills, 
resembling the main mass in petrographical character, appear in 
association with it. It is difficult to estimate the area over which 
it extends, as it dips downwards from its outcrop and is no longer 
visible, but we may conjecture that it spreads over no less than 
4000 sq. m, underground. 

The rocks in which it lies belong to the Oirboniferous lime- 
stone series, and the Sill is probably one of the manifestations of 
the volcanic activity which occurred during the later part of the 
carboniferous period. Many similar sills, often of large size, 
though none so great as the Whin Sill, are found in the Scottish 
coalfields. There are few lavas or ash beds at or above the 
horizons on which these intrusive rocks lie, and hence it has been 
concluded that towards the close of tlrnt volcanic cpist>de in 
British geological history the molten magmas which were impelled 
upwards towards the surface found a place of rest usually within 
the sedimentary rocks, and rarely flowed out as lavas on the sea- 
bottom (the intrusive succeeding the effusive phase of volcanic 
action). In the Carboniferous rocks the W^in Sill lies almost 
like an interstratified bed, following the same horizon for many 
miles and hardly varying more in thickness than the sedimentary 
bands which accompany it. This, however, is true only on a 
large scale, for where the junctions are well exposed the igneous 
rock frequently breaks across the layers of stratification, and 
sometimes it departs quite suddenly from one horizon and passes 
to another, where again for a time it continues its apparently 
regular course. Its intrusive character is also shown by the 
emission of small veins, never very persistent, cutting the 
sediments above or below it. In addition, it bakes and hardens 
the adjacent rocks, both below and above, and this proves that 
the superjacent beds had already been deposited and the molten 
diabase forced its way along the bedding planes, ^ natural 
lines of weakness. The amount of contact alteration is not 
usually great, but the sandstones are hardened to quartzites, 
the shales become brittle and splintery, and in the impure 
limestones many new calc-silicates are produced. 

The "Whin Sill consists of a dark-green granular diabase, in 
which quartz or micropegmatite appears as the last product of 
cr^'stallization. It is not usually vesicular and is not poiphyritic, 
though exceptions may occasionally be noted. At both the upper 
and the under surface the diabase becomes much finer grained, 
and the finest intrusive veinlets which enter the surrounding 
rocks may even .show remains of a glassy ba.se. These phenomena 
are due to the rapid coolhg where the magma was in contact with 


the sediments. No ash beds accompany the Whin Sill, but there 
are certain dikes which occur near it and probably belong to the 
same set of injections. In many places the diabase is quarried as 
a road-^mending stone. 

The great Palisade trap of the Hudson River, which is an almost 
exact parallel to the Whin Sill, is an enormous sheet of igneous rock 
exposed among the Tria.s»ic beds of New Jersey and New York. It 
has an outcrop which is about 100 m. long ; its thickness is said to be 
in places 800 ft., though usually not above 200 to 300 ft. Like the 
Whin Sill the rock is a quartz-diabase occasionally passing into 
olivine* diabase, especially near its edges. The Palisacfc diabase is 
compact, non-vesicular and non-porpliyritic as a rule. It follows the 
bedding planes of the sedimentary rocks into which it was injected, 
but breaks across them locally and produces a considerable amount 
of contact alteration. In New Jersey, however, there is also an ex** 
tensive development of effusive rocks which are olivine-basalts, and 
by their slaggy surfaces, the attendant ash-bods and tlicir strictly 
conformable mode of occurrence, show that they were true lavas 
poured out at tlie surface. There can be little doubt that they belong 
to the same period as the Palisade trap, and they are consequently 
later than the Whin Sill. 

These great sheets of igneous rock intruded into cold and nearly 
horizontal strata must have solidified very gradually. Their edges 
are fine grained owing to their having been rapidly chilled, and the 
whole mass is usually divided by joints into vertical columns, which 
are narrower and more numerous at top and base and broader in 
the centre. Where exposed by denudation the rocks, owing to 
this system of jointing, tend to i>resent a nearly vertical, mural 
escarpment which seems to consist of polygonal pillars. The name 
" Palisade trap ** expresiscs this type of scenery, so characteristic of 
intrusive sills, and very fine examples of it may be seen on the l>anks 
of the Hudson River. In Britain it is no less clearly shown, as by the 
Sill at Stirling on which Wallace’s Monument is placed ; and by the 
well-known escar^^ment of Salisbury Crags which fronts the town of 
Edinburgh. 

In the Tertia^ volcanic district of the West of Scotland and North 
Ireland, including Skye, Mull and Antrim, innumerable sills occur. 
PerliapH the best known is the Sciur of Eigg, wliich forms a high ridge 
terminating in a vertical cliff or Sciur in the island of Eigg, one of the 
inner Hebrides. At one time it was supposed to be a lava-flow, 
but A. Harker lias maintained that it is of intrusive origin. 'I'his SiU 
occupies only a small area as compared wiffi those above described. 
Its length is abou two and a half miles and its breadth about a 
quarter of a mile. On the east side it terminates in a great cliff from 
300 to 4Q0 ft, high, rising from a steep s]oi)e below, 'i'his cliff is 
beautifully columnar, and shows also a horizontal banding, .simulat- 
ing bedding. The back of the intrusive sheet is a long ridge .sloping 
downwards to the west. I'he rock of wliicU the Sciur of Kigg consists 
is a velvety black pitchstone, containing large sliiuing crystals of 
felspar ; it is dull or cryptocr^talline in places, but its glassy char- 
acter is one of its most remarkable peculiarities. 

In the Tertiary volcanic scries of Scotland and Ireland intrusive 
sheets build up a great part of the geological succession. They are 
for the most part olivine-basalts and doleritcs, and while some of 
them arc nearly horizontal, others are inclined. Among the lavas of 
tlie basaltic plateaus there is great abundance of sills, which are so 
numerous, so tliin and so nearly concordant to the bedding of the 
effusive rocks that there is great difficulty in distinguishing them. 
As a nilc, however, they are more perfectly columnar, more coarsely 
crystalline and less vesicular than the igneous rocks wliich consoli- 
dated at the surface. These sills arc harder and more resistant than 
the tuffs and vesicular lavas, and on the hill siojics their presence is 
often indicated by small vertical steps, while on the cliff faces their 
columnar jointing is often very conspicuous. 

On modem volcanoes intrusive snccts are seldom visible except 
where erosion has cut deep valleys into the mountains and exposed 
their interior structure. This is the case, for example, in Ireland, 
Teneriffe, Somina and Etna and in the volcanic islands of the West 
Indies. In their origin the deep-seated injections escape notice ; 
many of them in fact belong to a period when superficial foms of 
volcanic action have ceased and the orifices of the craters have been 
obstructed by ashes or plugged by hard crystalline rock. But in the 
volcanoes of tlie Sandwich Islands the craters are filled at times with 
liquid basalt which suddenly escapes, without the appearance of any 
lava at the surface. The molten rock, in such a case, must have found 
a passage underground, following some bedding plane or fissure, and 
giving rise to a dike or sill among the older lavas or in the sediment- 
ary rocks beneath. Many of the great sills, however, may have 
been connected with no actual volcanoes, and may represent great 
supphes of igneous magma wliich rose from beneath but never 
actually reached the earth’s surface. 

The connexion between sills and dikes is very close ; both of them 
are oi subterranean consolidation, but Uic dikes occupy vortical or 
highly inclined fissure.s, while the sills have a marked tendency to a 
horizontal position. Accordingly we find that sills are most common 
in stratified rocks, igneous or sedimentary. Very frequently sills give 
rise to dikes, and in other cases dikes spread out in a horizontal 
direction and become sills. It is often of considerable importance to 
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distinguish between sills aud lavas, but this may be by no means 
easy. The Sciur of Eigg is a good example of the difiiculty in iden- 
tifying intrusive masses. Lavas indicate that volcanic action was 
going on contemporaneously with the deposit of the beds among 
which they occur. Sills, on the other hand, show only that at some 
Subsequent period there was liquid magma working its way to the 
surface. (J.S.F.) 

SILLIMANf BENJAMIN (1779-1864)^ American chemist and 
geologist, was born on tlie 8th of August 1779 at Trumbull (then 
called North Stratford), Connecticut. Entering Yale College 
in 1792, he graduated in 1796, became tutor in 1799, and in 
1802 was appointed professor of chemistry and mineralogy, a 
position which he retained till 1853, when by his own desire he 
retired as professor emeritus. Not only was he a popular and 
successful teacher of chemistry, mineralogy and geology in the 
college for half a century, but he also did much to improve and 
extend its educational resources, especially in regard to its 
mineralogical collections, the Tnimbull Gallery of Pictures, the 
Medical Institution and the Sheffield School of Science. Outside 
Yale he was well known as one of the few men who could hold the 
attention of a popular audience with a scientific lecture, and on 
account of his clear and interesting style, as well as of the un- 
wonted splendour of his illustrative experiments, his services 
were in great request not only in the northern and eastern states 
but also in those of the south. His original investigations were 
neither numerous nor important, and his name is best known to 
scientific men as the founder, and from 1818 to 1838 the sole 
editor, of the American Journal of Science and Arts--^oiim called 
SiUiman's Journal^ --Mint of the foremost American scientific 
serials. In 1810 he published A Journal of Travels in England, 
Holland and Scotland, in which he described a visit to Europe 
undertaken in 1805 in preparation for the duties of his chair. He 
paid a second visit in 1851, of which he also issued an account, 
and among his other publications were Elements of Chemistry 
(1830), and editions of W, Henryks Chemistry with notes (1808), 
and of R. BakewelPs Geology He died at New Haven on 

the 24th of November 1864. 

His son, Benjamin Siiximan (1816-1885), <ihemist and 
mineralogist, was born at New Haven on the 4th of December 
1816. ATter graduating at Yale in 1837 he became assistant to 
his father, and in 1847 was appointed professor in the school of 
applied chemistry, which was largely due to his efforts and formed 
the nucleus of the subsequent Sheffield School of Science. In 1 849 
he was appointed professor of medical chemistry and toxicology 
in the Medical College at Louisville, Kentucky, but relinquished 
that office in 1854 to succeed his father in the chair of chemistry 
at Yale. The duties of this professorship, so far as they related 
to the Academic College, he gave up in 1870, but he retained his 
connexion with the Medical College till his death, which happened 
at New Haven on the 14th of January 1885. Much of his time, 
especially during the last twenty years of his life, was absorbed in 
making examinations of mines and preparing expert reports on 
technical processes of chemical manufacture ; but he was also 
able to do a certain amount of original work, publishing papers 
on the chemistry of various minerals, on meteorites, on photo- 
graphy with the electric arc, the illuminating powers of gas, &c. 
A course of lectures given by him on agricultural chemistry in 
tlie winter of 1845-1846 at New Orleans is believed to have been 
the first of its kind in the United States. In 1846 he published 
First Principles of Chemistry and in 1858 First Principles of 
Physics or Natural Philosophy, both of which had a large circula- 
tion. In 1853 he edited a large quarto illustrated volume. The 
World of Science, Art and Industry, which was followed in 1854 
by The Progress of Science and Mechanism, In 1874, when the 
100th anniversary of Priestley’s preparation of oxygen was 
celebrated as the “ Centennial of Chemistry ” at Northumberland, 
Pa., where Priestley died, he delivered an historical address 
on American Contributions to Chemistry,” which contains a 
full list, with their works, of American chemists up to that date. 
From 1838 to 1845 he was associated with his father in the 
editorship of the American Journal of Science, and from 1845 
Co the end of his life his name appeared on the title page as one of 
the editors in chief. 
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SILLIMANITE, a rock-forming mineral consisting of aluminium 
silicate, Al.jSiO,;^. It has the same percentage chemical composi- 
tion as cyanite (g.v.) and andalusite (q.v,), but differs from thc« 
in crystalline form and physical characters. It crystallizes in 
the orthorhombic system and has the form of long, slender 
needles without terminal planes, which are often aggregated 
together to form fibrous and compact masses ; hence the name 
fibrolite, which is often employed for this species. The name 
sillimanite is after Benjamin Silliman the elder. There is a 
perfect cleavage in one direction parallel to the length of the 
needles. The colour is greyish-white or brownish, and the lustre 
vitreous. The hardness is and the specific gravity 3-23. 
Sillimanite is a characteristic mineral of gneisses and crystalline 
schists, and it is sometimes a product of contact-metamorphism. 
It has been observed at many localities ; e.g. in Bohemia (the 
Faserkiesel of Lindacker, 1792), with corundum in the Carnatic 
(fibrolite of comte dc Bournon, 1802), Chester in Connecticut 
(sillimanite of G. T. Bowen, 1824), Monroe in New York (“ mon- 
rolite ”), Bamle near Brevik in Norway (” bamlite ”). Pre- 
historic implements made of compact sillimanite are found in 
western Europe, and have a certain resemblance to jade imple- 
ments. ^ ^ (L. J- S.) 

SILLY, weakly foolish, stupid. This is the current .sense of a 
word which has much changed its meaning. The O.E. scelig 
(usually gesdiig) meant prosi)erous, happy, and was formed 
from sdl, time, season, hence happiness, cf, Icel. sala, bliss ; 
Ger. selig, blessed, happy, &c., probably also allied to Lat. 
salvus, whole, safe. The development of meaning is happy, 
blessed, innocent or simple, thence helpless, weak, and so foolish, 
llie old provincial and Scottish word for a caul (g,v,) was “ silly- 
how,” i.e. “lucky cap.” The development of meaning of 
“ simple,” literally “ onefold ” (Lat. simplex), plain, artless, hence 
unlearned, foolish, is somewhat paxallel. ^ A special meaning of 
“ simple,” in the sense of mcdicimil herbs, is due to the supposition 
that each herb liad its own particular or simple medicinal value. 

SILURES, a powerful and warlike tribe in ancient Britain, 
occupying approximately the counties of Monmouth, Brecon 
and Glamorgan. They made a fierce resistance to the Roman 
conquest about A.D, 48, but a legionary fortress (Isca Silurum, 
C®rleon) was planted in their midst and by a.d. 78 they were 
overcome. Their town Venta Silurum (Cscrwcnt, 6 m. W. of 
Chepstow) became a Romanized town, not unlike Silchester, but 
smaller. Its massive Roman walls still survive, and recent 
excavations have revealed a town hall and market square, a 
temple, baths, amphitheatre, and many comfortable houses with 
mosaics, ^c. An inscription shows that under the Roman Empire 
it was the chef-lieu of the Silures, whose or^ or county council 
provided for the local government of the district. (F. J. H.) 

SILURIAN, in geology, a series of strata which is here under- 
stood to include those Palaeozoic rocks whicli lie above the 
Ordovician and below the Devonian or Old Red Sandstone, 
viz. the Llandoverian (Valentian of (!. Lapworth), Wenlockian 
and Ludlovian groups of Great Britain with their foreign equiva- 
lents. A word of caution is nccessar>^ however, for in the early 
history of British stratigraphy the exact delimitation of “ Silurian” 
was the subject of a great controversy, and the term ha.s been 
used with such varying significance in geological literature, that 
considerable confusion mny arise unless the numerous inter- 
pretatioms of the title are understood. The name “ Silurian ” 
was first introduced by Sir R. 1 . Murchison in 1835 for a series of 
rocks on the border counties of England and Wales — region 
formerly inhabited by the Silures. Murchison’s Silurian em- 
braced not only the rock groups indicated above, but others 
below them that were much older, even such as are now classed 
as Cambrian. About the same time A. Sedgwick proposed the 
term Cambrian for a great succession of rocks which includes 
much of Murchison’s Silurian system in its upper part ; hence 
arose that controversy which left so lasting a mark on Briti^ 
geology. In 1850 A. d’Orbigny suggested the name ** Murchi- 
sonian ” for what is here retained as the Silurian system. As 
a solution of the difficulties of nomenclature, Professor C. 
Lapworth in 1879 proposed the term Ordovician .systems (q,v,) 
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for those rocks which had been the Lower Silurian of Murchison 
and the Upper Cambrian of Sedgwick. An approximate cor- 
relation of the usages of the title Silurian ” is here given in 
tabulated form : — 


in Timan, Tunguska and elsewhere in N. Russia. Rocks of this 
system in S. America have been only superficially studied ; they 
occur in the lower regions of the Amazon, where they bear some 


resemblance to the Medina and 
and in Bolivia and Peru. Little 
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Clinton ' stages of K. America, 
is known of the Silurian rocks 
recorded from N. Africa. 

Silurian Life. — Our know- 
ledge of the life of this j>eriod 
is limited to the inhabitants of 
the seas and of the brackish 
waters of certain districts. 'J'hc 
remains of marine organisms are 
abundant and varied. Crap- 
tollies flourished as in the pre- 
ceding period, but the forms 
characteristic of the Ordovician 
gave place early in the Silurian 
to the shiglc-axis type (A/cnc- 
graptidae) which x)rcvailcd until 
the close of the period (BasL 
rites, Monograptus, EetioliUs 
and Cyrtograptus), As in the 
Ordovician rocks, the grapto- 
lilcs have been largely em- 
ployed as zonal indicators. 
Trilobites were important ; the 
genera Calymene, Phacops and 
Encrinuvus attained tlieir maxi- 
mum development ; Proetus, 
Bronteus, Cypnaxpis, A rethusina 
may bo mentioned from among 
many other genera. The 
ostracods Leperditia and Bey” 
A feature ol great interest is 
Euryi)terid crustacean 


Eurypierus, which occasionally reached the length of over a yard, and 
of the limulids, Neolimulus ancl Hemiaspis, The cephalopods were 
the predominant molluscs, especially Orthocevas and various abbrevi- 
ateci or coiled orlhoceras-like forms {Cyrtoceras, Phvagmoceras, 
TrochooeraXy Asccceras) ; there was also a Nautilus y and an early 
form of goniatite has been recorded. Gasteropods include the genera 
PlatyceraSy Murchisonia and Bellerophon ; the X3teropod Tentaculites 
is very abundant in certain beds. The jielecypods were not very 
important (Cypricardiniay Cardiola interrupta, C. cornucopian). 
Next to the cepnalopods in importance were the brachiopods : m th(! 


The Silurian rocks are almost wholly of marine origin and in- 
clude all the usual phases of sedimentation ; shales and mudstones, 
marls and limestones, sandstones and grits are all represented 
in Great Britain and in most other countries where the Silurian 
is knewn. The majority of the rocks were deposited in the com- 
parativel}’' shallow waters of epicontinental seas, the graptolitic 
shales and sponge-bearing cherts being perhaps the representa- 
tives of the deeper waters. Locally, glauconitic limestones and 
ironstones (Ginton beds) indicate special conditions ; while the 

isolation and desiccation of certain marine areas (New York) , , a.,- . ^ ^ — • . 

towardsthecloseof the period gave rise to beds of red sandstone, j ^jilunan pentamems-hke forms suii continued (P. ArnghtUy 

red marls, g>'psum and rock salt. The hydraulic limestone 
(Water Lime) of New York was probably a brackish -water forma- 
tion. In Sweden and elsewhere some of the limestones and shales 
are distinctly bituminous. 

Distribution . — In tlie preceding Ordovician period several well- 
marked marine provinces are indicated by the mssil contents of the 
rocks. At the beginning of Silurian time a general transgression of 
the sea — which had commenced at the close of the Ordovician- - was 
in progress in the N. hemisphere (Europe and the Appalachian 
region). This culminated at the time when the Wenlock oeds and 
their equivalents (Niagar^ and Oesel beds) were forming at the 
bottom of a great periarctic sea or shallow ocean. It is thus found 
;|^at the same general characters prevail in the Silurian of Britain, 

N. America, Scandinavia and the Baltic region, Russian Poland 
(Podolia, Kiclce, Galicia), the Arctic regions, New Siberia (Kotelny), 

Olenk district, Waigatsch, N. Zcmbla, Tunguska, Greenland, 

Crrinnell Land and China. 'J'he Bohemian region, comprising central 
Bohemia, Thuringia, Fichtelgebirgc, Salzburg, Pyrenees, Languedoc, 

Catalonia, South Spain, Elba and Sardinia, alone retained some of its 
marked individuality. Later in the period a gradual withdrawal of 
the sea set in over the N. hemisphere, aflccting the British area 
(except Devon), the left of the Rhine, Norway and the Baltic region, 

N. Russia, Siberia and the Ural region, Spitsbergen , Greenland and 
the W. states of N. America. Thus the later Silurian conditions 
heralded thos<* of the succeeding Devonian and Old Red Sandstone, 
and there is generally a gradual passage from one set of rocks to the 
other (Down Ionian of Great Britain). The Silurian rocks may occur 
in clo.se continuity with the upper Ordovician, as in S. Europe ; or, 
as in the typical region, the Llandovery beds may rest unconformably 
upon older rocks : in N. America also there is a marked uncon- 
formity on this horizon. A large part of N. America was apiiarently 
laml during part of Silurian time ; the lower members are found in the 
E. aione, while the Cayaguau division is found to extend farther £. 
tlian the middle or Niagaran division, but not so far W. The falls 
of Niagara owe their existence to the presence of the hard Lockport 
and Guelph beds resting upon the softer Rochester shales. Most 
of the essential information as to the distribution of Silurian rocks 
will be found in a condensed form in the accompanying table and 
map ; but attention may here be drawn to me upper Silurian 
(Ludlovian) limestone of Cornwallis Island, the mid-Silurian lime- 
stone of Grinnell Land and the lower Silurian limestone of New 
Siberia. Limestones of lower and middle Silurian age are found also | 



P. oblongus), but the spire-bearing forms soon began to increase 
(Spirifery Whitfieldia, meristina, Atrypa). Other genera include 
Rhynchonella, Chonetes, Terebratula, Strophomena^ Stricklandinia. 
The bryozoa, especially the bulky rock-building forms, were less m 
evidence than in the Ordovician. The cchinoderms were well 
represented by the crinoids (CyathocrinuSy CrotalocrinuSy Taseocrinus), 
some of which are found in a state of beautiful preservation at 
Dudley in England, Lockport (New York), Waldron (Indiana) in N. 
America and also in Gothland in the Baltic. Cysticis were abundant, 
but less so than in the Ordovician ; blastolds made their first appear- 
ance. Corals, mostly tabulate forms, flourished in great abundance 
in the clearer waters and frequently formed reefs (Favosiies goth- 
landica, Haly sites catenulariay Alveolites, Heliolites ) ; tctracorallian 
forms include Stauria, Cyathophyllum, Cystiphyllum, Acervularia, 
Omphyma and the remarkable Goniophyllum. Sponges were repre- 
sented by Astylospongia, Aulocopium, &c. The peculiar genera 
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Heceptaculiies and Ischadites occur in the Silurian. Foraminifera 
and radiolaria also left their remains in the rocks. The most highly 
organized animals of the Silurian period were the fishes which had 
already made their appearance in the Ordovician rocks of Colorado 
and Russia. The Silurian fish include selachians (Onchus^ Thyestis), 
and the occurrence of remains of the obscure backboned ostra** 
coderms (placoderms) is particularly worthy of notice (Pteraspis, 
Cephalaspis, Tremataspisy Cyaihaspis, TheloduSy Lunar kiat Euker- 
aspis), Scoriuons (Palaesphonus) have been found in Lanark, 
Gothland and New York. Planx remains arc very fully repre- 
sented ; land plants have been recorded from the Harz and Ketler- 
wald (H. Potonie, 1901 ), and large silicified stems — up to 2 ft. in 
diameter— perhaps icpresenting a gigantic seaweed {Nematophycua), 
have been found in Wales and in Canada, Pachyiheca is a small 
spherical body often associated with Nematophycus, Girvanella is 
another obscure algal plant. 

As a natural result of the open character of the great Silurian 
eriarctic sea referred to above, there arc many points of resemblance 
etweeii the fauna of toe several regions of toe N. hemisphere ; this 
has been .specially noticed in the community not only of genera but 
of species between Britmn, Sweden and the interior of N , America 
(Iowa, Wisconsin, Illinois). Goniophyllum pyramidale is common to 
Iowa and Gothland ; A trypa reticularis ^ Orthoceras annulatum and not 
a few otoers are common to Europe and N. America. An extremely 
interesting circumstance is the admixture of a periarctic and 
Bohemian fauna in the Australasian region. 

In a general sense the Silurian period was one of comparative 
quiescence as regards crustal disturbances, and a relative sinking of 
the land was followed by a relative elevation affecting wide areas in 
the N. hemisphere. Local oscillation.s, such as those taking part in 
the formation of the Salina beds, &c., were naturally taking place, 
but the folding of the Scandinavian mountains and in toe N. highlands 
of Scotland continued throughout toe period accompanied by a great 
amount of thrusting. Volcanic activity was quite subordinate in 
Silurian times ; flows of diabase occurred at toe commencement of 
toe period in Bohemia, and evidence of minor basaltic flows and tufts 
is found at Tortworth in Gloucestershire and at a few localities in N. 
America. 

For further information, see articles on the Cambrian, Ordovician, 
Llandovery, Wenlock, Ludlow Systems and Groups. (J. A. H.) 

SILVA9 ANTONIO JOSA DA (1705-1739), Portuguese drama- 
tist, known as “ the Jew,” was bom at Rio de Janeiro, but came 
to Portugal at the age of eight. His parents, Jo&o Mendes da 
Silva and Louren^ Coutinho, were descended from Portuguese 
Jews who had emigrated to .Brazil to escape the Inquisition, but 


in 1702 that tribunal began to persecute the Marranos in Rio, 
and in October 1712 Louren9;i Coutinho fell a victim. Her 
husband and children accompanied her to Portugal, where she 
figured among the “ reconciled ” in the auto-da^je of the 9th of 
July 1713, after undergoing the torment only. Her husband, 
having then acquired a fixed domicile in Lisbon, settled down 
to advocacy with success, and he was able to send Antonio to the 
university of Coimbra, where he matriculated in the faculty of 
law. In 1726 Antonio was suddenly imprisoned along with bis 
mother on the 8th of August ; on the 16th he suffered the first 
interrogation, and on tlie 23rd of September he was put to the 
torment, with the result that three weeks later he could not sign 
his name. He confessed to having followed the practices of the 
Mosaic law, and this saved his life. He went through the great 
auio^da-fe held on the 23rd of October in the presence of King 
John V. and his court, abjured hi.s errors, and was set at liberty. 
His mother was only released from prison in Octolicr 1729, after 
she had undergone torture and figured as a penitent in another 
auto-da-fe. Meanwhile Antonio had gone bac'k to Coimbra, and 
finishing his course in 1728-1729 he returned to Lisbon and 
l)ec.ame associated with his father as an advocate. He found an 
ignorant and corrupt society ruled by an immoral yet fanatical 
monarch, who wttsted millions on unprofitable buildings though 
the country was almost without roads and the people had 
become the most backward in Europe. As his plays show, the 
spectacle struck Antonio’s observation, but he had to criticize 
with caution. He produced his first play or opera in 1733, and 
the next year he married a cousin, Leonor Maria de Carvalho, 
whose parents had been burnt by the Inquisition, while she 
herself had gone through an auto-da-fi in Spain and been exiled 
on account of her religion. A daughter was bom to them in 
1734, but the years of their happiness and of Silva’s dmmatic 
career were few, for on the 5th of October 1737 husband and wife 
were both impri.soned on the charge of “ judaizing.” A slave 
of theirs had denounced them to toe Holy Office, and though 
the details of the accu.'^.ation against them seem trivial and even 
contradictory, Antonio was condemned to death. On the i8th 
of October he was beheaded and his body burnt in an auto-du-fi ; 
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that same day one of his popular operettas was given at a Lisbon 
theatre. 

His dramatic works^ which were produced at the Bairro Alto 
theatre between 1733 and 1738, include the following comedies, all 
played by marionettes; — D. Quixote (1733), Hsopaida ( 1734 )» 
Encantos dc Medea (1735), Amphitrido (May J73b)> Lahyrintho de 
Cveta (November 1736), Guenae do Alecrim e Man^erona (carnival 
of 1737)* As Variedades de Proteo (May 1737) and Precipicio de 
Faeionte (1738). Slight as these sketches arc, they show considerable 
dramatic taiciit and an Aristophanic wit. The characters are well 
drawn and the dialogue full of comic strength, the scenes knit 
together and the plot skilfully worked out. Moreover Silva ijossessed 
a knowledge of stagecraft, ai. l, if he had lived, he might have cmanci- 

E ated the drama in Portugal from its dependence on foreign writers ; 

ut the triple licence of f^c Palace, the Ordinary and the Inquisition, 
which a play required, crippled sj)ontancity and freedoin. Even so, 
he showed some boldness m exposing types of the prevailing cliarla- 
tanism and follies, though his hberty of speech is far less than that 
of Gil Vicente (q.v,). His comedies give a truthful and interesting 
picture of i8th century society , especially his best conicdy, the A lecrim 
e Mangerona^ in which he treats of the pdalqo pobre, a tyjjc fixed by 
Gil Vicente and Francisco Manoel cle Mello (q>v,). His works bear 
the title “ operas ** because, though written mainly in prose, they 
contain songs which Silv.:: introduced in imitation of the true operas 
which then held tlic fancy of the pubhe. He was also a lyric poet of 
real merit, combining correctness of form with a pretty inspiration 
and real feeling. His plays were published in the first two volumes 
of a collection entitled Theatre comico portuguez, which went through 
at least five editions in the i8th century, while the Alecrim e Mange- 
rona appeared separately in some seven editions. 'Lhis comedy and 
the D. Quixote have been reprinted in a critical edition with a life of 
Silva by Dr Mendes dos Kemedios (Coimbra, 1905) • Ferdinand 
I>enis, in his Chefs-d*muvre du thAdtre povtugais (pp. 3<)5-49b, Paris, 
1823), prints liberal extracts, with a French translation, from the 
Vida de D, Quixote^ and F. Wolf likewise gives selections from Silva's 
various comi)Ositions. Silva is the subject also of several laudatory 
poems and dramas, one or two of which were composed by Brazilian 
compatriots. 

See Dr Theophilo Braga, Historia do theairo portuguez ; a haixa 
comedia e a opera (Oporto, 1871) ; F, Wolf, Dom Antonio Josi da 
Silva (Vienna, 18O0) ; Ernest David, Les OpAras du juif Antonio JosA 
da Silva, J7OJ-/7JQ (Paris, 1880) ; Oliveira Lima, Aspectos de 
liitevatura colonial Brazileira (Leipzig, 1896) ; Jewish Encyclopedia, 
vol. xi. p. 341 ; G. A. Kohnt, " Bibliography of Works relating 
to Antonio Jos6 da Silva and Bibliography of Don Antonio's 
Compositions'*' in the Puhl. Am. Jew. Hist. Soc. No. 4, p. 181 ; 
idem, " Martyrs of the Inquisition in South America,'* ib. p. 135 ; 
M. Griinwald, " Jos6 da Silva " in Monatsschfiit (1880), xxix. 
p. 241. (E. pR.) 

SILVANUS (Lat. silva, wood), a deity or spirit of Italian 
woodland ; not, however, of the wholly wild woodland, but of 
that which borders the dearings in a country not entirely re- 
claimed. Thus he Ls partly wild and partly civilized, and reflects 
the experience of the earliest settlers in Italy, whose descendants 
took him with them to the farthest limits of the empire, even to 
Britain, where we have many votive inscriptions to him, always 
as the friendly deity dwelling outside the new clearing, benevolent 
towards the settler in a strange land. This leading characteristic 
of Silvanus is shown clearly in Roman literature : Horace writes 
of the “ horridi dumeta Silvani ” {Odes, iii. 29) but he also calls 
him “ tutor finium {Epod. ii. 22) while for Virgil he is “ arvorum 
pecorisque deus ” {Aen. viii. 600). A writer on land measure- 
ment {Script, gromaticif i. 302) tells us that each holding had three 
Silvam — domesticus (of the holding itself), agrestis (of the wilder 
pasture-land) and orienialis (of the boundaries). It is plain that 
m him the Italians had a very useful deity, and in all these 
capacities he became extremely popular, as the extraordinary 
number of his inscriptions shows. Unlike Mars, from whom 
he was probably in origin an offshoot (cf. the Mars Silvanus of 
Cato, De re rusiica, 141 ; see Mars), he never made his way into 
the towns, but is almost the* only Roman deity who from first 
to last retained the same perfectly intelligible rustic character. 
His double nature as deity of woodland and cultivated land is 
seen well in the artistic representations of him ; he carries a 
young tree in one hand, a pruning-hook in the other. 

See WisBOwa, Gesammelte Abhandlungen {190^, p. 78 foil). 

(W. W.F.*) 

SILVER (symbol Ag, from the Latin argentum^ atomic weight 1 
107*88 ( 0 «»i 6 )), a metallic chemical element, known from the I 
earliest limes and of great importance as a noble ” metal 
for articles of value — coinage, ornamentation and jewelry. 


Etymologically the word “ silver ” probably refers to the shining 
appearance or brightness of the metal. The I^tin argentum is 
cognate with the Greek dpyvpos*, silver, which in turn is derived 
from dpy OS', shining. The Hebrew Keseph vs connected with 
a root meaning “ to be pale.^* The alchemists named it Luna 
or Diana, and denoted it by the crescent moon ; the first name 
has survived in lunar caustic, silver nitrate. Silver is widely 
diffused throughout nature, occurring in minute amount in 
sea-water, and in the mineral kingdom as the free metal, as an 
amalgam with mercury and as alloys with gold, platinum, 
copper and other metals. Native silver is occasionally met with 
in metalliferous veins, where it has been formed by the alteration 
of silver-bearing minerals. It crystallizes in the cubic system, 
but the crystals are usually distorted and indistinctly developed : 
twisted wire-like forms are much more common. The l)cst 
crystallized specimens have been obtained from Kongsberg 
in Norway, large masses, weighing as much as 5 cwts., having 
been found. It is also found in other silver mines, especially 
those of Mexico, Peru and Chile ; in the Lake Superior copper 
mining region it occurs in association with native copper. 
The element is a constituent of many mineral sulphides, some 
of which are of sufficiently frequent occurrence to rank as ores 
of silver. Of these the more important arc noticed under 
Metallurgy ; here we may notice the rarer minerals. Silver 
sulphide, Ag.,S, occurs naturally as the orthorhombic acanthite, 
and llie cubic argentite ; the teUuride, Ag ,Te, named hessite, 
assumes cubic forms; other tellurides containing silver are 
petzite, (Ag,Au)/J'e, and syivanite, AuAg'J’e^. In association 
with antimonious and arsenious sulphides, silver sulphide forms 
many important minerals, which sometimes present dimorphous 
forms, reflecting the dimorphism of silver sulphide ; moreover, 
the corresponding arsenious and antimonious compounds arc 
frequently isomorfffious. This is illustrated by the hexagonal 
pyrargyrite SAg.S-SbySg, and proustitc, 3Ag;>S»Asj,S5^, and the 
monociinic pyrostilpnite, isomeric with pyrargyrite, and xantho- 
conite, isomeric with proustite. Other pairs of isomorphous 
argentiferous minerals are : the cubic polybasite, OAg^S^Sb^S.,, 
and pearceite, DAg^S-Asj^Si, ; the germanium minerals 
argyrodite, 4Ag._,S‘GeS2, and canfieldite, 4Ag2S‘(Sn,Ge)S2. 

Physical Properties. ’-’In appearance silver presents a pure 
white colour with a perfect metallic lustre. It is the most 
malleable and ductile of all metals with the exception of gold : 
one gramme can be drawn out into a wire 180 metres long, and 
the leaf can be beaten out to a thickness of 0*00025 mm. ; traces 
of arsenic, antimony, bismuth and lead, however, make it 
brittle. In hardness it is superior to gold, but inferior to copper. 
Its specific gravity, according to G. Rose, lies between 10*514 
and 10*619 ^ 4 ° > average value is 10*57. Its specific heat 

is 0*05701 (Hegnault) or 0*0559 (Bunsen); its coefficient of 
linear expansion is 0*00001921. Its thermal conductivity is, 
according to Wiedemann and Franz, superior to that of other 
metals, being in the ratio of 100 ; 74 as compared with copper 
and 100:54 with gold; it is the most perfect conductor of 
electricity, standing to copper in the ratio 100 : 75, and to gold 
100:73. Silver melts at about 1000® C. ; recent determinations 
give 960*7® (Heycock and Neville) and 962® (Becquerel); at 
higher temperatures it volatilizes with the formation of a pale 
blue vapour (Stas). Its vapour density has been determined 
at 2000®, and corresponds to a monatomic molecule. When 
molten, silver occludes the oxygen of the atmosphere, absorbing 
20 times its own volume of the gas ; the oxygen, however, is not 
permanently retained, for on cooling it is expelled with great 
violence ; this phenomenon is known as the “ spitting ” of silver. 
It is prevented by preserving the molten metal from contact 
with air by covering the surface with non-oxidizing agents, or 
by traces of copper, bismuth or zinc. 

Chemical Properties. — Silver is not oxidized by oxygen, but 
resembles mercury in being oxidized by ozone. It has no action 
on water. It is readily soluble in dilute nitric acid, nitric oxide 
and silver nitrate being formed ; it also dissolves in hot, strofjg 
sulphuric acid, sulphur dioxide being evolved. Hydrochloric 
acid forms a .surface film of silver chloride ; hydriodic acid 
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readily dissolves it, while hydrofluoric acid is without action. 
Sulphuretted hydrogen is decomposed with the formation of a 
black coating of silver sulphide ; this is the explanation of the 
black tarnish seen when silver is exposed to the fumes of coal 
gas, and other sulphuretted compounds, such as occur in eggs. 
The so-called oxidized ’’ silver is a copper-silver alloy coated 
superficially with a layer of the sulphides by immersion in 
sodium sulpliide or otherwise. Silver combines with the free 
halogens on heating and also with sulphur. 

Molecular silver is a grey powder obtained by leaving metallic zinc 
in contact with silver chloride which has been pzecipitated in the cold 
and washed till nearly free from acid. The powder is separated from 
the zinc, washed with l^drochloric acid, dried in the air, and then 
gently heated to 150^. It assumes a metallic lustre on burnishing or 
heating to redness. It receives application in synthetic organic 
chemistry by virtue of its power to remove the halogen atoms from 
all^l haloids, and so eRect the combination of the two alkyl residues. 

Colloidal silver is the name given by Carey Lea to the precipitates 
obtained by adding reducing solutions, such as ferrous sulphate, 
tartrates, eftrates, tannin, &c,, or to silver solutions. They dissolve 
in water to form solutions, which do not penetrate parcluncnt 
membranes, hence the name colloidal. Many other methods of 
preparing these substances are known. Bredig's process consists in 
passing an electric arc between silver electrodes under water, when a 
brown solution is obtained. 

Production . — The economic questions which attend the 
production of silver and the influence which gold and silver 
exercise on prices are treated in the articles Money and Bi- 
metallism; the reader is referred to the former article for 
the history of silver production and to the topographical headings 
for the production of specific countries. Since the middle of the 
19th century the annual production has increased : the following 
table gives the average annual production in 1000 oz. over 
certain periods 2 — 


Over two-thirds of the world's supply is derived from Mexico and 
the United States. The Mexican mines first sent supiilics to Europe 
in the lOtli century, and during the period 1781"! 800 yielded two- 
thirds of the world's production. Although the production has de- 
creased relatively, yet it has increased enormously absolutely ; in 
1900, it was 55,804,420 oz., being second to the United States ; in 
1905 it was 75,838,000 oz., establishing a record for any single 
country. The U ni ted States came into prominence in about 1 8O0, an d 
the discovery of the famous Comstock lode in Nevada led to an 
enormous increase in the production. The production of this lode 
doclineci in 1876, but the total production of this country was in- 
crease^d by discoveries in Colorado (Leadville) and Nevada (Eureka) ; 
and in more recent years silver-producing areas in other states 
(Montana, Utah, Idaho) have been exploited. In i860 the pro- 
duction was 116,019 02., which increased to 1,546,920 in i86( ; in 
1872 it was 22,254,002 oz. ; in 1888, 45,792,682 \ in 1890, 54,5ib,3oo 
oz. 2 in 1900, 57,647,000 ; and in 1905, 58,918,839 02. S. America has 
furnished European supplies since tlie discovery of the Potosi mines 
of Peru in 1533 ; Bolivia and Chile arc also notable producers. Of 
European producers, Germany, Spain and Austria arc tlic most 
important ; Greece, Italy, France, Turkey and Russia occupy 
secondary positions. The German mines were worked in the loth 
century ; at the beginning of the 16th century the production was 
over 400,000 oz. annually ; this dropped in the following century to 
about one-half ; it then recovered, and in recent times has enor- 
mously increased, attaining 12,535,238 oz. in 1905. The mines of 
Spain, neglected late in the 13 th century on the advent of supplie.i 
from America, came into note in 1827 ; the output has since greatly | 
increased, amounting to 3,774,9^9 oz. in 1905. Austria-Hungary 
was producing twice as much as Germany, and about one-half of the 
totalEuropean production, in the 16th century ; the yield diminished 
in the ensuing century, to be subsequently increased. The output 
was about 1,800,000 oz. in 1905. 'Ae total European supply was 
atout 17,000,000 oz. in 1900 and about 18,000,000 oz. in 1905. Of 
other countries wc may notice Canada, which produced 4,468,225 oz. 
in 1900 and 5,974,875 oz. in 1905, and Japan, which produced about 


1^3 

670,001) oz. in 18S0 and 3,215,000 oz. in 1905. Australia came into 
notice chiefly by reason of the discoveries at Broken Hill, New South 
Wales ; these mines producing 36,608 oz. in 1885, i,ot(), 269 in 1886, 
and 7,727,877 oz. in 1890. The total Au.stralasian production in 1900 
was 14,063,244 oz. and 14,302,639 oa. in 1905. 

Metallurgy. 

From the metallurgical point of view, silver ores may be 
classified as real silver ores and argentiferous ores. The former 
consist of silver minerals and gangue (vein matter, country-rock). 
The leading silver minerals are native silver ; argentite or .silver 
glance, AggS, usually containing small amounts of lead, copper 
and tin; dyscrasite or antimonial silver, AggSb to Agi.jSb, 
an isomorphous mixture of silver and antimony ; proustite 
or light red silver ore, Ag„AsSa ; pyrargyrite or dark red silver 
ore, AgjjSbSj, ; stephanite, Agr.SbS. ; miargyrite, AgSbSy ; 
stromeyerite, CuAgS ; polybasite, 9((!u2S,Ag2S)*(SboS8,As3Sjj) ; 
cerargyrite or horn silver, AgCl; bromitt or bromargyrite, 
AgBr; embolite, Ag(Q,Br) ; iodite or iodarg>rite, Agl. Metalli- 
ferous products containing silver arise in many operations; 
the chief products which may yield silver economically arc copper 
and lead mattes, burnt argentiferous pyrites and certain 
drosses and scums. Argentiferous ores consist of silver-bearing 
buse-mctal minerals and gangue. Lead and copper ores, carrying 
silver in some form or other, are tl»e leading representatives. 
The silver is extracted from the gangue with the base metal, 
usually by smelting, and the two are then separated by special 
processes (see Lead). 

Milling, i.e. amalgamation and lixiviation, is cheaper than 
smelting, but the yield in silver is lower. Often it is more 
profitable to smelt real silver ores with argentiferous ores than 
to mill them, the greater cost being more ilian balanced by the 

increased yield. 
Milling ispracti.sed 
mainly in isolated 
localities near the 
mine producing 
the ore. As any 
given region is 
opened up by rail- 
ways, cheapening 
transportation, 
milling is apt to 
give way to smelt- 
ing. Thus on the American continent, which produces the bulk 
of the world\s silver, milling is still prominent in S. America and 
Mexico, while in the United States it has to a considerable 
extent been replaced by smelting. 

Amalgamation is based on the property of quicksilver to extract 
the silver from finely-pulverized ore and collect it in the form 
of an amalgam. When the rock has been separated from the 
amalgam by a washing operation, the quicksilver is recovered 
by distillation in an iron retort, and the remaining crude retort- 
silver melted into bars and shipped to a refinery, which removes 
the impurities, the leading one of which is copper. A silver ore 
is either free-milling or refractory, that is, the silver mineral is 
readily amalgamated or it is not. In free-milling ore the silver 
is present either in the native state, or as chloride or as simple 
sulphide. Complex silver minerals (sulph-arsenides and anti- 
monides) which are difficult to amalgamate must be made 
amenable to quicksilver, and the simplest way of doing this is 
to convert the silver into chloride. 1’his is imperfectly accom- 
pH.shed, in the wet way, by cupric and cuprous chloride solutions, 
but completely so, in the dry way, by roasting with salt (chlorid- 
izing roasting). According as a preliminary chloridizing roast 
has or has not been given, the process is classed as roast-amalga- 
mation or raw-amalgamation. The leading raw-amalgamation 
processes are the Patio and Washoe ; then follow the Cazo, 
Fondon and Krdhnke ; of the roast-amalgamation processes, 
the European Barrel or Freiberg, the Reese River and the 
Franck-Tina are the most important. 

The Patio process, sometimes named the Amcrican-heap-amalga- 
roation process, which is carried out principally in Mexico, aims at 
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amalgamating Uie silver in the open in a circular enclosure termed a 
torta^ the floor of which is generally built of ^gstones. In order to 
facilitate the decomposition of the sUvcr-mineial^ salt and magistral, 
i.«. cupriferous pyrites roasted to convert the cojiper into soluble 
sulphate, which is the active agent, are worked into the wet pulp 
spread out on the floor. The amalgamation proceeds very slowly, 
as the sole extraneous heat is that of ^e sun. According to Laur 
(“ M<l'tallurgie dc I’argcnt au Mexico/* Ann, des mines, scries 6, vol. 
XX.) ,at Guanaxuato, Mexico, 9279 % of the total silver recovered was 
extracted after 1 2 days, 97-55 % after 25 days, 99-1 % after 28 days 
and 100 % after 33 days. The loss of quicksilver in the process is 
large, owing to the formation of calomel which is not saved. The 
yi(^l(l in silver is low unless the ores are exceptionally free-milling ; 
the bullion produced is high-grade, as refractory silver minerals are 
liardly attackwl. 'I'lie process is suited to easy ores and a region 
wlicrc the climate is warm and dry, and horse- or mule-power, la&ur 
and quicksilver are cheaper than fuel and water. 

The process of pan-amalcamation, named from the Washoe 

district in the United States, is the leading raw-amalgamation process 
of the United States, where it was introduced in 18O1 by A. B. Paul. 
It consists in wet-stamping coarsely crushed ore, settling the sands 
and slimes produced, and grinding and airialgamating them in 
steam-heated iron pans with or without the use of chemicals (salt 
and copper sulphat('). The ores may contain a larger proportion of 
sulphides and complex silver minerals than with the Patio process 
still give a sati^actoiy extraction. They are crushed to egg-size 
in a rock- breaker, and pulverized to pass a 40-me.sh sieve in a Cali- 
fornia stamp-mill, which treats in 24 nours al)Out 3 tons per stamp. 
A lo-stainp mill is fed by one rock-breaker, and discharges the liquid 
pulp into 10-13 wooden settling tanks, 9 by 5 by 8 ft,, the settled 
contents of which are shovelled out and charged into the pans. The 
pan in general use is Ihti combination pan. It has a flat cast-iron 
bottom, 5 feet in diameter, and wooden sides about 30 inches high, 
the lower parts of which are lined with cast iron. In the centre is a 
hollow cone, through which passes the driving shaft, geared from 
below. This tum the grinding apparatus (driver with “ rauUer *'), 
which can be raised and lowered. The .speed i.s 60-90 revolutions 
per minute. To the bottom and mullcr are attached grinding plates 
(shoes and dies), which are replaced when worn ; and to tlic side.s 
three wings to deflect the movmg pulp towards the centre, and thus 
establish the necessary pulp current. The lower side of the bottom 
has also a steam-chest. A lo-stamp mill has 4-6 |)ans, which receive 
2- ton charges. In working, the muUer is raised in., the pan 
charged with water and th<;n with ore ; the muller is then lowered, 
salt and blue vitriol added, and the charge ground for 3-4 hours. 
The ]>ulp is heated with live steam to about 90® C., and kept at that 
temperature by exhaust steam in the bottom-chest. After grinding, 
the muller is raised and quicksilver added, and the silver up to 81*04 % 
then amalgamated in 4 hours. 

In amalgamating without the use of chemicals, finely divided iron, 
worn from the shoes and dies in th<‘. stamp-mill and the pan, d(j- 
composes cerargyrite and argentitc, and the liberated silver is taken 
up by the quicksilver ; the process is hastened by adding salt. 
\\Tien salt ajid copper sulj)liate are added to the charge, they form 
sodium .sulphate and cupric chloride, both of which are readily 
soluble in water. Cupric chloride ads upon argon tite (Ag^Sn 
CuCt^ =-■ 2 AgCl -h CuS) , proustite ( 4 Agg AsS, 4 CuCLj ^ 8 AgCl '}• 

2 Ag,^S + 4 CuS + 2 As^ 3) , pyrargyrite (2Ag.,SbS3 f 3 CuCla= CAgCl f 
aCuS + bbaSy) , and is also reduced to cuiirous chloride Dy metallic 
iron. This salt, insoluble in water but soluble in brine, also acts 
upon argentite (Ag^S + CU0CI3— 2AgCl + CuS + Cu) and pyrargyrite 
(2AgjSbS , + CugClg— 2AgCl + Ag.^S + 2Ag + 2CuS + Sb^a) , and would 
give with silver sulphide in the presence of quicksdver, the Patio- 
reaction ; metallic silver, cupric sulphide, and mercurous chloride 
(2 AggS + CU3CI2 -I- 2 H g = 4 Ag + 2 CuS + HgoClg) , but the iron decom- 
poses the quicksilver salt, setting free the quicksilver. 

The amalgamation is rapid. Thus Austin found that at the 
Cluirleston mills, Arizona, 92' 13 % of the total silvc^r recovered was 
extracted after i hour, 94*10 % after 2 hours, 95*92 % after 3 hours, 
and 100 % after 4 hours. Tlie loss in quicksilver is small, as there is 
no chemical loss inherent in the process ; the yield is relatively high, 
but the bullion is liable to be low-grade, on account of copper being 
precipitated and amalgamated. 

When the charge has been worked, the contents of the pan are 
discharged into a settler, in which the amalgam is separated from the 
sands. It has the same general construction as the pan. It is 8 ft. in 
diameter and 3 ft. deep. The bottom, slightly conical, has a groove 
near the circumference to catch the amalgam, wliich is witlulrawn 
through a discharge-spout into a bowl. In the sides at different 
levels are three discharge-holes for water and sand. The muller 
reaches to within 3 in. of the bottom and makes 12-15 revolutions 
per minute. In settling, the pulp is diluted by a small .stream of 
water, and the thinned pulp drawn ofl, first through the top discharge- 
hole and then through the other two, the bottom one being about 
8 in. above the amalgam. Settling takes aliout half the time required 
to work a charge in the pan, hence one settler serves two pans. The 
amalgam is dipped out from the bowl into a canva.s bag (the strainer), 
to .separate the excess of the quicksilver from the pasty amalgam, 
which is then retorted and melted. The cost of treating a ton of ore 
in the western part of the United States is from $3 to I7. At some 


works treating ores containing sulphides which do not yield their 
.silver to quicksilver, concentration apparatus (see Ore-Dressing) 
is in.serted between the stamps and the settling tanks to remove the 
.sulphides, which are worked by themselves ; at other works they are 
recovered from the sands after these have left the settlors. In order 
to do away with the handling of the wet pulp, and to obtain a higher 
extraction, M. P. Boss has modified the ordinary plant by making 
the pulp flowing from the stamps pass throug)] a grinding pan, then 
through a series of amalgamating pans follov’ed by a row of .settlers. 

A 20-stainp mill is served by 12 men in 24 hours. The Washoe 
process is independent of the climate, but it requires cheap power 
and an abundance of water. 

In the Cano, Caldron or Hot process the pulverized silver ore is 
boiled in a copper-bottomed wooden vat, first with brine until the 
silver has been reduced by the copper, and then with quicksilver. 
The Fondon is an improvement on the Cazo. Bars of copper drawn 
over the bottom by mules or walcr-powt?r (like the stone drags in the 
arrastra) grind ofi fine particles of cojjper, which hasten the reduction 
of the silver and diminish the formation of calomel. In the Krohnke 
process introduced by B. Krohnke into CopidpO, Chile, in i860, the 
silver mineral of the pulverized ori5 is decomposed in a revolving 
I barrel by a hot solution of cuprous chloride in brine in tlic presence of 
zinc or lead and quicksilver (see B. Krdhnkc, Methods eur Entsilberung 
von Erzen, Stuttgart, 1900). 

Chloridizing Roasting . — In a chloridizing roast chlorine 
produces its effect as nascent chlorine or gaseous hydrochloric 
acid. The leading reagents arc salt (NaCl), sulphur trioxide 
(SO 3 , produced in the roasting), and steam (H^O). The decom- 
position of salt is expressed by 2NaCl -i- 280*^ ~ + SO 2 4 Clg. 

In the presence of water-vapour the following reaction takes 
place: 2NaCl-HS0g + H. 20 «Na 2 S 04 -f 2 HCl. As some water- 
vapour is always present, hydrochloric acid will invariably be 
formed with the chlorine. The roasting is carried on in hand 
and mechanical reverberatory furnaces, and occasionally in 
mufile-fumaces. A chloridation of over 90 % silver is the rule. 

The European, Barrel or Freiburg ])roce.ss consists in roasting the 
ground ore with salt which converts the silver sulidiide into chloride. 
The mass, along with certain jjroportions of water, scrap-iron and 
mercury, is then placed in barrels, which are made to rotate .so Uiat 
the several ingredients arc thoroughly mixtjcl. The salt solution 
dissolves a small proportion of chloride, which in this form is quickly 
reduced by the iron to the metallic state. 'J'his solution and pre- 
cipitation i.s continuous, and the metal formed unites with the 
mercury to form a seini-fluid amalgam. The amalgam is pressed in 
linen bags to eliminate a quantity of relatively silver-free liquid 
mercury (which is utilized as such in subsequent operations), and the 
remaining solid amalgam is subjected to distillation from iron re* 
torts. This j)roce.ss was perfected at Freiburg, Saxony, but aban- 
doned there in 1856. In the United States it was used quite ex- 
tensively in Colorado and Nevada, but has now been given up. 
'J'ha main reasons for tliis are the length of time required to finish 
a charge, on account of the absence of any extraneous source of heat, 
and the great care with which operations have to be carried out in 
order to obtain satisfactory results. 

The Heese River or jian-amalgamation process consists in dry 
stamping crushed dried ore and dried salt (separately or together), 
charging them into a roasting furnace, and amalgamating the chlori- 
dized ore in an iron pan. I'he general arrangememt and construction 
of a mill resemble those of the Washoe process. 'I'hc apparatus for 
drying ore and salt varies greatly, drying-floors, dry-kilns and con- 
tinuous mechanical reverberatory furnaces with stationary and re- 
volving hearths being used. I'he general construction of the pan is 
the same a.s in the Washoe process ; the management, however, 
diflers. The steam-chest is not used to such an extent, as the bottom 
would be prematurely corroded ; less water is used, as the pulp 
would liecome too thin on account of the soluble .salts (sodium 
chloride, sulphate, &c.) going into solution ; and the roasted ore is 
not ground, as the hot brine readily dissolves the silver chloride from 
the porous ore, and tiius brings it into intimate contact with iron and 
quicksilver. Chemical reagents are sometimes added — lime or 
sulphuric acid, to neutralize an excess of acid or alkali ; copper 
sulphate, to form cuprous chloride with sodium chloride ; and iron 
and zinc, to make the galvanic action more energetic and reduce the 
consumption of iron. The rest of the apparatus (settler, retort, 
crucible, furnace) is the same as with the Washoe process. The 
Reese River process costs from half as much again to twice as much us 
the Washoe process. 

The Francke-Tina process, named from Francke, German con.sul at 
Bolivia, and Hna, the wooden vat in which the process is carried out, 
was developed in Bolivia for the treatment of refractory ores rich in 
zinc blende and tetrahedrite (fahl-orc) . The ore is given only a partial 
chloridizing roast, on account of the great ]oas in silver that would be 
caused by the formation of zinc chloride. The large amount of 
soluble sulphates of iron and copper formed in the roast is made to 
act upon salt charged in a copper-liottomed amalgamating pan ; the 
chlondes formed finish in tne wet way the imperfect chloridation 
obtained in the furnace. 



SILVER 


Lixmation^—Orts suked for amalgamation can, as a rule, 
be successfully leached. In leaching, the silver ore is subjected 
to the action of solvents, which dissolve the silver ; from the 
solution the silver is precipitated and converted into a marketable 
product. 

The leading solvents are aqueous solutions of thiosulphates, un- 
systematically but generally termed hyposulphites. Sodium chloride, 
characteristic of Augustin process in which the ores, after 
a chloridizing roast, were extracted with brine, and the silver pre- 
cipitated by copper, has almost wholly fallen into disuse ; and 
otassium cyanide, wliich has become a very important solvent for 
nely divided gold, is rarely used in leaching silver ores. The tise of 
socUum hyposulphite as solvent, and sodium sulj)hide as precipitant, 
was proposed in 1846 by Hauch and in 1850 by Percy, and put into 
practice in 1858 by Patera (Patera process) ; calcium hyposulphite 
with calcium poly sulphide was first used by Kiss in i860 (Kiss 
process, now obsolete) ; sodium hyposulphite with calcium poly- 
sulphide was adopted about 1S80 by O. Hofmann (Hofmann process) ; 
finally, sodium hyposulphite with cuprous hyposulphite was first 
applied by Russell m 1884, who included in his process the acidula- 
lion of the first wash- water (to neutralize any harmful alkaline 
reaction), and the separation of lead with sodium carbonate from 
the silver solution previous to precipitating with sodium sulphide 
(see C. A. Stetefeldt, The Lixivi(Uion of Silver Ores with Hyposulphite 
Solutions^ Sec.f New York, 1888). 

In all processes the silver ore is finely crushed, usually by rolls, as, 
because making few fines, they leave the ore in the best condition for 
leaching. As a rule the ore is subjected to a preliminary chloridizing 
roast, though occasionally it may be leached raw. The vats in 
common use are circular wooden tanks, 16-20 ft. in diameter and 
8-9 ft. deep if the leached ore is to be removed by sluicing, 5 ft. if by 
shovelling. They have a false bottom, with cloth or gravel filters. 

The basis of the following outline is the Patera process. The ore, 
supposed to have been salt-roasted, is cliargcd loo.sely into the 
leaching vat and treated witli water (to which sulphuric acid or coi>pcr 
sulphate may have been added), to remove soluble salts, which might 
later on be precipitated with the silver (base-metal chlorides), or 
overcharge the solution (sodium chloride and sulphate), or interfere 
with the solvent power (sodium sulphate). The vat is filled with 
water from above or below, in- and out-flow are then so regulated as 
to keep the ore covered with water. Any silver dissolved by the first 
wash- water is recovered by a separate treatment. After the wash- 
water has been drained off, the ore is ready for the silver solvent. 
Tills is a solution containing up to 2 ^ of sodium hyposulphite, of 
which one part dissolves 0*485 part silver chloride, equivalent to 
0*365 part metallic silver, to form double hyposuliihitcs. Silver 
arsenate and antimoniatc arc also readily soluble, metallic silver 
slightly so, silver sulphide not at all. (lu the Russell- process double 
salts : 4Na^S»Oj,*3Cu.2S30.„ and 8Na,S5,0j,*3Cuj,S.20a the metallic silver 
and silver sulphide arc readily soluble ; thus it supplements that of 
Patera.) 

After the silver has been dissolved by percolation, the last of the 
solvent still in contact with the ore is rcplace<l by a second wash- 
water. 'J'he silver .solution, collected in a circular precipitating vat 
(10 ft. in diameter and 10 ft. deep), is treated with sodium sulphide 
(or calcium polysulphide), unless sodium carbonate was first added to 
throw down any lead, present in the ore as snlphatc, that had gone 
into solution. Silver sulphide falls out as a black mud, with about 
50 % silver, and the solvent will be regenerated. 

If the sodium cuprous hyposulphite was used as a solvent in 
addition to the simple sodium hyposulphite, cuprous sulphide will be 
)rccipitated with the silver sulphide, and the precipitate will lx: of 
ower grade. At some works the silver is precipitated with sodium 
sulphide, and the liquor, after having been separated from the silver 
sulphide, is treated with calcium polysulphicfe, that by the precipi- 
tation of calcium sulphate the accumulation of sodium sulphate may 
be prevented. The preciiutatcd silver (copper) sulphide is filtered, 
dried, and usually shipped to silver-lead works to Ixs refined ; some- 
times it is converted into metallic silver at the works. The solution, 
freed from silver, is used again as solvent. Lixiviation has many 
advantages over amalgamation. It permits coarser crushing of the 
ore, the cost of plant is lower, the power required is nominal, the cost 
of chemicals is lower than that of quicksilver, less water is necessary, 
and the extraction is often higher, as silver arsenate and antimoniate 
arc readily soluble, while they are not decomposed in amalgamation. 
On the other hand, silver and silver sulphide are readily amalga- 
mated ; and while they arc not dissolved in the Patera process, they 
are in tlie Russell process. 

Mention may be made of the Ziervogel process, introduced at 
Hettstadt in 1841 for the purpose of extracting .‘Silver from copper 
mattes. In principle it consists in oxidizing silver sulphide to the 
sulphate which is soluble in water, the silver being then precipitable 
by metallic copper. This proceas when carefully carried out, e.speci- 
ally as to the details of the roasting process whereby the silver 
sulphide is oxidized, yields 92 % of the silver originally present. 

Electrolytic Methods , — Crude silver generally contains small 
amounts of copper, gold, bismuth, lead and other metals. To 


eliminate these impurities, electrolytic methods have been 
devised ; of these that of Moebius is the most important and 
will be described in detail. 

Under his earlier patent of 1884, cast crude silver anode plates, 
about I in. thick, and tlun rolled silver cathode.*$, were suspended in a 
i %, ^ghtly acid, solution of silver nitrate contained in tarred 
wooden tanks. The deposit from this solution even witli low current- 
densities is pulverulent and non-coherent, and therefore during 
electrolysis wooden scrapers are automatically and intermittently 
passed over the surface of the cathode to detach the loose silver, 
which falls into cloth trays at the bottom of thti tanks. These trays 
are removed at intervals, and the s:lv(‘r washed and cast into bars, 
which should contain over 99*9 % of pure metal. The relatively 
electro-negative character of silver ensurtis that with moderate 
current densities no metal (other than })reciuus metals) will be 
deposited with it ; licncc, while the solution is pure a current-density 
of 30 amperes per sq. ft. of cathode may be used, but as copper 
accumulates in it, the current- density must bo diminished to (say) 
15 to 20 amperes per sq. ft., and a little extra nitric acid must be 
added, in order to prevent the co-deposiiioii of copper. A pressure of 
I ‘5 volt usually suffices when the space between the electrodes is 2 in. 
The tanks were arranged in groups of seven on the iniiliiple system. 

Of the metals present in the anode, practically all, except gold, pass 
into solution, but, under the right conditions, only silver should 
deposit. The whole of the gold is recovered as anode slime in cloth 
bags surrounding the anodes. Practical results with a large plant 
indicate an expenditure of 1*23 electrical horse- powcjr hours per 
100 oz. (Troy) of refined silver. In later installations, under the 
1895 patent, the anodes are placed horizontally on a porous tray 
resting within the solution above an endless silver band revolving, 
also horizontally, over rollers placed near the ends of a long shallow 
tank. The revolving band forms the cathode, and at one end makes 
a rubbing contact with a travelling belt placed at an angle so that 
the crystals of silver detached thereby from the cathode are con- 
veyed by it from the solution and deposited outside. 

Alloy scrap containing chiefly copper witli, say 5 or 6 of gold, 
and other metals, and up to 40 or 50 % of silver, is often treated 
electrolytically. Obviou^y, with modifications, the Moebius process 
could be applied. Other systems have been devised. Borchers uses 
the alloy, granulated, in an anode: chamber se|»aratcd from the 
cathode cell by a porous jiartition through which the current, but 
not electrolyte, can pass freely. The anode residue is collected in the 
angular bottom of the tank, the tdectrolytc pa.sses from the anode 
chamber to a scries of tanks in which the more electro-negative 
constituents (silver, &c.) are chemically separated, and tliencc to the 
cathode chamber, where the cojipcr is dt‘posited electrolytically, 
thence it j^asscs again to the anode chamber and so completes the 
cycle. In one form of the apparatus a rotating cathode is used. 
Dictzcl has described (Zeitschnft fiir Hlektrochem., 1899, vol. vi. p. 81) 
the working of his, somewhat similar, process at Pforzheim, where 
about 1301b of the alloy was being treated by it daily in 1899. The 
alloy is cast into anode: plates about J in. thick, and placed in the 
anode chamber beneath the cathode cell, and separated from it by 
linen cloth. In the upper compartment are two large revolving 
horizontal cathode cylinders. Acidified copper nitrate solution is 
run into tliis cell, copi)cr is deposited, and the more or lc.s.s spent 
solution then passes through the linen jiartitioii, and, taking uj) 
metal from the anodes by electrolytic solution, is run out of the 
trough through a series of vessels filled with copper by which the 
silver is precipitated by simple exchange ; after acidification the 
resulting silver-free copper solution is returned to the cathode ctdl for 
the deposition of the copper, the solution being employed again and 
again until too impure for use. 

Chemically Pure Silver , — Even the best ** fine ” silver of 
commerce contains a few thousandth-parts of copper or other 
base metal. To produce perfectly pure metal the usual method 
is to first prepare pure chloride and then to reduce the chloride 
to metal. This may be effected by mixing the dry chloride 
with one-fifth of its weight of pure quicklime or one- third of its 
weight of dry .sodium carbonate, and fusing the mixture in a 
fire-clay crucible at a bright red heat. In either case we obtain 
a rcgulus of silver lying under a fused sla^ of chloride. The 
fused metal is best granulated by pouring it into a mass of cold 
water. A convenient wet method for small quantities is to boil 
the recently precipitated chloride (which must have been 
produced and washed in the cold) with caustic soda and jii.st 
enough sugar to reduce the silver oxide (Ag.p) transitorily 
produced. The silver in this case is obtained as a yellowish grey 
heavy powder, which is easily washed by decantation ; but it 
lends to retain unreduced chloride, which can be removed only 
by fusion with carbonate of soda. 

Stas in his stoichiometric determinations emj>loycd the following 
process as yielding a metal which comes nearer ideal piirity , Slightly 
cupriferous silver is made into dry nitrate and Uie latter fused to 



ii6 SILVER 


reduce auy platinum nitrate that may be present to metal. 'Che 
fused mass is dissolved in dilute ammonia and diluted to about ^fty 
times the weiglit of the silver it contains. The filtered (blue) solution 
is now mixed with an excess of solution of ammonium sulphite, and 
allowed to stand. After twenty-four hours about one-half of the 
silver has separated out in crystals ; from the mother-liquor the rest 
comes down promptly on application of a water-bath heat. The 
rationale of the process is that the .sulplute hardly acts upon the dis- 
solved oxide of silver, but it reduces some of the cupric oxide to 
cuprous oxide, which reduces its equivalent of silver oxide to silver 
and reforming cupric oxide which passes through the same cycle. 

Alloys of Silver, — Silver readily alloys with many metals, 
and the admixture generally differs in physical properties 
from the pure metal. Thus arsenic, antimony, bismuth, tin or 
zinc render the metal brittle, so that it fractures under a die 
or rolling mill copper, on the other hand, increases its hardness, 
makes it tougher and more readily fusible. Consequently 
copper-silver alloys receive extensive application for coinage 
and jewelry. The composition of the alloy is .stated in terms 
of its “ fineness,** the proportion of silver in looo parts of alloy. 
Generally copper-silver alloys separate into two layers of different 
composition on fusion ; an exception is the alloy Ag3Cu2, 
investigated by A. I. F. Levol, corresponding to a fineness of 719, 
which remained perfectly homogeneous. 

The extent to which tlie properties of silver are modified by 
addition of copper depends on the fineness of the alloy produced. 
The addition of even tlirce jiarts of copper to one of silver does not 
quite obliterate the whiteness of the noble metal. According to 
i^marsch, the relative abrasion sufiEered by silver coins of the 
degrees of fineness named is as follows : — 

Fineness .... 312 750 900 993 

Abrasion . . , .1 2*3 3*9 9*5 

The same observer established the following relation between fine- 
ness p and specific gravity of alloys containing from 375 to 875 of 
silver per iooo : — sp. gr. -0*001647 P 

Tlie fusing points of all coj)])er-silver alloys lies below that of pure 
copper ; that of British standard silver is lower tlian even that of 
pure silver. 

Compounds of Silver. 

Silver forms one perfectly characterized oxide, Agp, from which 
is derived a series of stable salts, and i)robably several less perfectly 
known ones. Argentic or silver oxide ^ AgjjO, is obtained as a dark 
brown precipitate by adding potash to a solution of a silver salt ; 
on drying at 6o°-8o'^ it becomes almost black. It is also obtained by 
digesting freshly X)recipitated silver clUoride with i>otash. It is 
sparingly solulfie in water (one part in 3000) ; and tlxc moist oxide 
frequently behaves as the hydroxide, AgOli, i,e. it converts alkyl 
haloids into alcohols. It Ixigins to decompose into silver and oxygen 
at 250”, Silver peroxide, AgO, appears under certain conditions as 
minute octahedra when a solution of silver nitrate is ah^ctrolysed, or 
as an amorphous crust in the electrolysis of dilute sul])huric acid 
between silver electrodes. It re^icUly decomposes into silver and 
oxygen. It dissolves in ammonia with the liberation of nitrogen 
and the formation of silver oxide, Ag.p ; and in sulphuric acid 
forming a fairly stable dark green liquid which, on dilution, gives off 
oxygen and forms silver sulpluite. It is doubtful whether the pure 
compound has been obtained. The compound obtained from imver 
nitrate always contains nitrogen ; it appears to have the constant 
composition Ag7NO,i, and has been named silver peroxy nitrate. 
Similarly the sulphate yields CAfoOg, silver x^eroxysulphatc, 

and the fluoride the peroxyliuorides Agi^FsO^e, Ag7FOg. TJic 
sesquioxide, Ag40a, is supposed to be formed when silver peroxide is 
treated with ammonia (Watson, Jour. Chem. Soc., 1906, 89, p. 578), 

Silver chloride, AgCl, constitutes the mineral cerargyrite or horn 
silver; mixed with clay it is the butter-milk ore of the German 
miners. Early names for it arc Lac argenli and Luna cornea, the first 
referring to its form when freshly precipitated, the latter to its ap- 
pearance after fusion. It is readily obtained as a wliite curdy 
precipitate by adding a solution of a chloride to a soluble silver salt. 
It is almost insoluble in water, soluble in 50,000 parts of nitric acid, 
and more soluble in strong h3^droc}iloric acid and solutions of alkaline 
chlorides. It readily dissolves in ammonia, the solution, on evapora- 
tion, yielding rhombic crystals of ZAgClSNHg ; it also dissolves in 
sodium thiosulphate and potassium cyanide solutions. On exposure 
to light it rapidly darkens, a bcliaviour utilized in i>hotography {q.v.), 
Abney and Baker have shown that tlic pure dry chloride does not 
blacken when exposed in a vacuous tube to light, and that the 
blackening is due to absorption of oxygen accompanied by a loss of 
chlorine. Hydrogen peroxide is also formed. It melts at about 
460*’ to a clear yellow liquid, which, on cooling, solidific.s to a trans- 
lucent resinous mass. It is reduced to metallic silver by certain 
metals— -zinc, iron, Ikc. — in the presence of water, by fusion with 
alkaline carbonateMr cyanides, by heating in a current of hydrogen, 
or by dige^kMl^ftlk atrong potash solution, or with potassium 
carbonate Silver bromide, AgHr, constitutes the | 


mineral bromargyrite or bromyritc, found in Mexico and Chile. It 
is obtained as a yellowish white precipitate by mixing solutions of a 
bromide and a silver salt. It is very slightly soluble in nitric acid, 
and less soluble in ammonia than the chloride. It melts at 42 7"* 
and darkens on exposure to air. The minerals embolito, mega- 
bromite and microbromite, occurring in Chile, art, variable mixtures 
of the chloride and bromide. Silver iodide^ Agl, occurs in nature as 
the mineral iodargyrite or iodyrite, forming hexagonal crystals, or 
yellowish green jdates. It is obtained as a light yellow powder by 
dissolving the metal in hydriodic acid, or by precipitating a silver 
salt with a soluble iodide. It is very slightly soluble in acids and 
ammonia, and almost insoluble iu alkaline chlorides; potassium 
iodide, however, dissolves it to form Agl*Kl. Silver iodide is 
dimorphous; at ordinary temperatures the stable form is hexa- 
gonal ; on heating to about 138® the colour change.*-: from deep yellow 
to yellowish- white with the formation of cubic crystals. Silver 
fluoride, AgF, is obtained as quadratic octanedra, with one molecule 
of water, by dissolving the oxide or carbonate in hydrofluoric acid. 
It is deliquescent, and dissolves in half its weight of water to form a 
strongly alkaline liquid. It is not decomposed by sunlight. It melts 
at 435® and, on cooling, forms a yellow transparent mass. In 
addition to the salts described above there exist sub-salts. Silver 
nitrate, AgNOg, one of the most imiiortaut silver salts, is obtained by 
dissolving the metal in moderately dilute nitric acid ; on evaporation 
it separates in the anhydrous form as colourless triclinic plates, it 
dissolves in water, alcohol and ether. It .stains the skin and hair 
black ; an ethereal solution having been emi>loycd as a dye for the 
hair. Mixed with gum arabic it forms a marking ink lor linen. It 
fuses at 218® ; and when ca.st in quill-likc moulds, it constitutes the 
lunar caustic of medicine, principally used as a cauterizing agent. 

Silver sulphide, Ag^S, constitutes the mineral argentite or silver 
glance, and may be obtained by heating silver with sulphur, or by 
precipitating a silver salt with sulphuretted hydrogen. Thus ob- 
tained it is a brownish solid, which readily fuses and resolidifies to a 
soft leaden-grey mas.s. It forms with silver nitrate the yellowish 
green solid, AgjS'AgNOj, and with silver sulphate the orange-red 
powder, AgjjS'AggSO^. Silver sulphate, Ag^SO^, is obtained as white 
crystals, sparingly soluble in water, by dis.solving the metal in stroiig 
sulphuric acid, sulphur dioxide being evolved, or by adding strong 
sulphuric acid to a solution of the nitrate. It combines with ammonia 
to form the readily soluble 2 NHij*Ag.^SO- Silver seknide, 
resembles the sulphide. It occurs iu the minerals naumanmte, 
PbSe*AgaSe, and eukairite, AgaScCuaSc. I'hc telluride, AgyTc, 
occurs in nature as the mineral hessitc. r 

Fulminating silver is an extremely explosive black powder, first 
obtained in 1788 by Bcrthelot, who acted with ammonia on silver 
oxide (prepared by adding lime V'ater to a silver solution) . When dry 
it explodes even on toucliing with a leather. It appears to be silver 
nitride Ag^N, but it usually contains free .silver and sometimes 
hydrogen. It is to be distinguished from silver fulminate (see 
Fulminic Acid). The nitride AgNg, silver azoimide (q^v.), is also 
highly explosive. 

Sec J. Percy, Metallurgy of Silver and Gold (London, 1880), part i. ; 
T. h!gleston, J he Metallurgy of Silver, Gold and Mercury (Ntjw York, 
1887-1890), part i. ; M. Eissler, The Metallurgy of Silver (London, 
1891) ; H. F. CoIliTis, The Metallurgy of Lead and Silver (London, 
1900), part ii. ; H. O. Hofman, Ilydvomctallurgy of Silver (1907) ; 
C. Schnabel, Metallurgy, tran.slated by H. Louis, 2nd ed. vol. i. 

(1905)- 

Medicinal Use. 

Two salts of silver are used in the British pliarmacopoeia. 
(1) Afgenii nitras (United States and British pharmacopoeia), 
lunar caustic, incompatible with alkalis, chlorides, acids, except 
nitric and acetic, potassium iodide and arsenical solutions. 
From the nitrate are made (a) argenti nitras induraia, toughened 
caustic, containing 19 parts of silver nitrate and one of potassium 
nitrate fused together into (ylindrical rods ; {h) Argenti nitras 
miiigatus, mitigated caustic, in which i part of silver nitrate 
and 2 parts of potassium nitrate are fu.sed together into rods 
or cones. (3) Argenti oxidum, incompatible with chlorides, 
organic aibstances, phenol, creosote, &c., with which it forms 
explosive compounds. 

Therapeutics, — Externally the nitrate has a caustic action, de- 
stroying the superficial tissues and separating the purt acted on as a 
slough. Its action is limited. It may be employed to destroy warts 
or small growths, to reduce exuberant granulations or it may be 
applied to bites. In granular lids and various iomvs of ophthalmia 
solutions of silver nitrate (2 gr.s. to 1 fl. oz.) are employed. A i % 
solution is also used as a prophylactic for ophthalmia neonatorum. 
The effects of the nitrate being both astringent and stimulating as 
well as bactericidal, solutions of it are used to paint indolent ulcers, 
and in chronic pharyngitis or laryngitis. Salts of silver are most 
useful as an injection in subacute and chronic gonorrhoea, either the 
nitrate (i to 5 % solution) being emploved, or protargol, which is a 
proteid compound containing 8 % of silver nitrate, is used in i % 
solution ; they also benefit in lencorrhoea. In pruritus of the 
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vulva and anus a weak solution of silver nitrate will relieve the itohingi 
and strong solutions painted round the base of a boil at the beginning 
will abort its formation. Internally the nitrate lias been used in the 
treatment of gastric ulcer, in ulcerative conditions of the intestine 
and in chronic d y sen tery . For the intestinal conditions it must cither 
be given in a keratin-coated pill or injected high up into the rectum. 
The oxide has been given in epilepsy and chorea. Nitrate of silver 
is eliminated from the system very slowly an,d the objection to its 
employment continuously as a drug is that it is deposited in the 
tissues causing argyria, chronic silver poisoning, of which the most 
prominent s3rmptoT'? is dark slate-blue colour of the lips, cheeks, gums 
and later of the sldn. 

Taken in large doses nitrate of silver fa a powerful poison, causing 
violent abdominal pain, vomiting and diarrhoea with the develop- 
ment of gastro- enteritis. In some cases nervous symptoms and 
delirium supervene. The treatment consists in th'j use of solutions of 
common salt, followed by copious draughts of milk or white of egg 
and water or soap in water, in order to dilute the poison and protect 
the mucous membranes of the oesophagus and stomach from its 
action. 

SILVERFISH^ a small active insect, so-called from the silvery 
glitter of the scales covering the body. It is less than half an 
inch long and is found in damp comers or amongst books and 
papers in houses. Although accredited with destroying paper 
and linen, it probably feeds only on farinaceous or saccharine 
substances. Scientifically it is known as Lepisma saccharina and 
belongs to the sub-order Thysanura of the order Aptera. 

SILVERIUS9 pope from Juno 536 to March 537, successor 
of Pope Agapetus I., was a legitimate son of Pope Hormisdas, 
bom before his father entered the priesthood. He was conse*- 
crated on the 8ih of June 536, having purchased his elevation 
from the Gothic king Theodotus. Six months afterwards 
(Dec. 9) he was one of those who admitted Belisarius into the 
city. He opposed the restoration of the patriarch Anthimus, 
whom Agapetu.s had deposed, and thus brought upon himself 
the hatred of Theodora, who desired to see Vigilius made pope. 
He was deposed accordingly by Belisarius in March 537 on a 
charge of treasonable correspondence with the Goths, and 
degraded to the rank of monk. He went to Constantinople, 
and Justinian, who entertained his complaint, sent him back 
to Rome, but Vigilius was ultimately able to banish his rival 
to Pandataria, where the rest of his life was spent in obscurity. 
The date of his death is unknown. 

SILVES, a city of S. Portugal, in the district of Faro (formerly 
the province of Algarve) ; on the right bank of the river Silves 
at tne head of its estuary, and 30 m. W.N.W, of Faro. Pop. 
(1900) 9687. Silves is surrounded by Moorish walls and domin- 
ated by a Moorish castle. Jt has a fine Gothic church. It has 
manufactures of corks and soap ; and exports com, vegetables 
and fruits. Large numbers of pigs are bred, and fishing is carried 
on in the river and at sea, Alphonso III. (1210-1248) wrested 
Silves from the Moors, 

SILVESTER, the name of three popes. 

Silvester I., bishop of Rome from January 314 to December 
335, succeeded Melchiades and was followed by Marcus. The 
accounts of his papacy preserved in the Liber pontifiedis are 
little eke than a record of the gifts said to have been conferred 
on the Roman church by Constantine the Great. He was 
represented at the council of Nice. The story of his having 
baptized Constantine is pure fiction, as almost contemporary 
evidence shows the emperor to have leceived this rite near 
Nicomedia at the hands of Eusebius, bishop of that city. Accord- 
ing to Dollinger, the entire legend, with all its details of the 
leprosy and the proposed bath of blood, cannot have been com- 
posed later than the close of the 5th century (cf, Duchesne, the 
Liber pontifiedis, i. 109). The so-called Donation of Constantine 
was long ^0 shown to be spurious, but the document is of 
very considerable antiquity and, in Dollingerk opinion, was 
forged in Rome ^tween 752 and 777. It was certainly known 
to Pope Adrian in 778, and was inserted in the false decretals 
towards the middle of the next century. 

Silvester IL, poi^ from 999 till 1003, and previously 
famous, under his Christian name of Gerbert, first as a teacher 
and afterwards as archbishop successively of Reims and Ravenna, 
was an Acjuitanian by birth, and was educated at the abbey of 
St Gerold in Aurillac. Here he seems to have had Gerald for bis 


abbot and Raymond for his instructor, both of whom were 
among the most trusted correspondents of his later life. From 
Aurillac, while yet a young man {adolescens), he was taken to 
the Spanish march by “ Borrell, duke of Hither Spain, prosecut- 
ing his studies. Borrell entnisted him to the care of a Bishop 
Hatto, under whose instruction Gerbert made great progress in 
mathematics. In this duke we may certainly recognize Borel, 
who, according to the Spanish chroniclers, was count of Barcelona 
from 067 to 993, while the bishop may probably be identified with 
Hatto, bishop of Vich or Ausona from about 960 to 971 or 972. 
In company with his two patrons Gerbert visited Rome, where 
the pope, hearing of his proficiency in music and astronomy, 
induced him to remain in Italy, and introduced him to the 
emperor Otto I. A papal diploma, still extant, shows that 
Count Borel and Bishop Octo or Otho of Ausona were at Rome 
in January 971, and, as all the other indications point to a 
corresponding year, enables us to fix the chronology of Gerbertk 
later life. 

When brought before the emperor, Gerbert admitted his skill 
in all branches of the quadrivium, but lamented his comparative 
ignorance of logic. Eager to supply this deficiency he followed 
Lothair’s ambassador Geramnus, archdeacon of Reims, to that 
city, for the sake of studying under so famous a dialectician in 
the episcopal schools which were rising into reputation under 
Archbishop Adalbero (969-989). So promising a scholar soon 
attracted the attention of Adalbero himself, and Gerbert was 
speedily invited to exchange his position of learner for that of 
teacher. At Reims he seems to have studied and lectured for 
many years, having amongst his pupils Hugh Capet’s son Robert, 
afterwards king of France, and Richer, to whose histop^ we 
owe almost every detail of his master’s early life. According to 
this writer Gerbert’s fame began to spread over Gaul, Germany 
and Italy, till it roused the envy of Otric of Saxony, in whom 
we may recognize Octricus of Magdeburg, the favourite scholar 
of Otto 1 ., and, in earlier days, the instructor of St Adalbert, 
the apostle of the Bohemians. Otric, suspecting that (xerbert 
erred in his classification of the sciences, sent one of his own 
pupils to Reims to take notes of his lectures, and, finding his 
suspicions correct, accused him of his error before Otto 11 , 
The emperor, to whom Gerbert was weU known, appointed a 
time for the two philosophers to argue before him ; and Richer 
has left a long account of this dialectical tournament at Ravenna, 
which lasted out a whole day and was only terminated at the 
imperial bidding. The date of this controversy seems to have 
been about Christmas 980, and it was probably followed by 
Otric’s death, on the ist of October 981. 

It must have been about this time that Gerbert received the 
great abbey of Bobbio from the emperor. That it was Otto II., 
and not, as formerly supposed, Otto I., who gave him this 
benefice, seems evident from a diploma quoted by Mabillon 
(Anndes, iv. 121). Richer, however, make.s no mention of this 
event ; and it is only from allusions in Gerbert’s letters that we 
learn how the new abbot’s attempts to enforce his dues waked a 
spirit of discontent which at last drove him in Noi'cmber 983 
to take refuge with his old patron Adalbero. It was to no 
purpose that he appealed to the emperor and empress for restitu- 
tion or redress ; and it was perhaps the hope of extorting his 
reappointment to Bobbio, as a Howard for his services to the 
imperial cause, that changed the studious scholar of Reims into 
the wily .secretary of Adalbero, Otto 11 . died in December 983, 
leaving the empire to his infant heir Otto 111 . Lothair, king of 
the west Franks, claimed the guardianship, and attempted to 
make use of his position to serve his own purposes in Lorraine, 
which would in all probability have been lost to the empire but 
for the efforts of Adalbero and Gerbert. Gerbert’s policy is to 
be identified with that of his metropolitan, and was strongly 
influenced by gratitude for the benefits that he had received 
from the first two Ottos. 

According to M. Olleris’s arrangement of the letters, C^rbert 
was at Mantua and Rome in 985. Then followed the dc^th of 
Lothair (2nd of March 986) and of Louis V., the last ('arolingian 
king, in May 987. Later on in the same y(Nir Adalbero crowned 
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Hugh C^pet (ist June) and his son Robert (25th December). 
Such was the power of Adalbero and Gcrbert in those days tliat 
it was said their influence alone sufficed to make and unmake 
kings. The archbishop died on the 33rd of Januar}' 989, having, 
according to his secretary's account, designated Gerbert his 
successor. Notwithstanding this, the influence of the empress 
Theophana, mother of Otto III., secured the appointment for 
Arnulf, a Ixistard son of Lothair. The new prelate took the oath 
of fealty to Hugh Capet and persuaded Gerbert to remain with 
him. When Charles of Lorraine, Arnulf’s uncle, and the son of 
Louis IV. D^Outremcr, surprised Reims in the autumn of the 
same year, Gerbert fell into his hands and for a time continued 
to ser\T Arnulf, who had gone over to his uncle’s side. He 
laid, however, returned to his allegiance to the house of Capet 
before the fall cf Laon placed both Arnulf and Charles at the 
mcrc>’' of the French king (March 991 ). Then followed the council 
of St Basle, near Reims, at which Arnulf confessed his treason 
and was degraded from his office (17th June 991). In return 
for his services Gerbert was elected to succeed tlie deposed 
bishop. 

The episcopate of the new metropolitan was marked by a 
vigour and activity that were felt not merely in his own diocese, 
but as far as 'Fours, Orleans and Paris. Meanwhile the friends 
of Arnulf appealed to Rome, and a papal legate was sent to 
investigate the question. As yet Hugh Capet maintained the 
cause of his nominee and forbade the prelates of his kingdom 
to be present at the council of Mouzon, near Sedan (June 2, 995). 
Notwitlistanding this prohibition Gerbert appeared in his own 
behalf. Council seems to have followed council, but with 
unwrtain results. At last Hugh Capet died in 996, and, shortly 
alter, his son Robert married Bertha, the widow of Odo, count of 
Blois. The pope condemned tliis marriage as adulterous ; and 
Abbo of Fleur>', who visited Rome shortly after Gregory V.’s 
accession, is said to have procured the restoration of Arnulf at 
the new pontif ’s demand. We may surmise that Gerlwt left 
France towards the end of 995, as he was present at Otto III.’s 
coronation at Rome on the 21st of May 996. Somewhat later he 
became Otto’s instructor in arithmetic, and had been appointed 
archbishop of Ravenna before May 998. Early in tiie next yem 
he was deleted po|Hi (April 999), and took the title of Silvester II. 
In this capacity Gerbert showed the same energy tliat had 
cliaracterized his former life. He is generally credited with 
having fostered the splendid vision of a restored empire tliat now 
began to fill the imagination of the young emperor, who is said 
to have confirmed the papal claims to eight counties in the 
Ancona march. Writing in the name of the desolate church at 
Jerusalem he sounded the first trumpet-call of the crusades, 
though almost a century was to pass away before his note was 
repeated by Peter the Hermit and Urban 11 .^ 

Nor did Silvester 11 . confine himself to plans on a large scale. 
He is also found confirming his old rival Arnulf in the see of 
Reims ; summoning Adalbero or Azelmus of Laon to Rome to 
answer for his crimes ; judging between the archbishop of Mainz 
and the bishop of Hildesheim ; l)esieging the revolted town of 
Cesena; flinging the count of Angouleme into prison for an 
offence against a bishop; confirming the privil^es of Fulda 
abbey ; granting charters to bishoprics far away on the Spanish 
mark ; and, on the eastern borders of the empire, erecting Prague 
as the Kseat of an archbishopric for the Slavs. More remarkable 
than all his other acts is his letter to St Stephen, king 
of Hungary, to whom he sent a golden crown, and whose king- 
dom he ac(.‘epted as a fief of the Holy See. It must, however, 
be remarked that the genuineness of this letter, in which Gerbert 
to some extent foresliadows the temporal claims of Hildebrand 
and Innocent 111 ., has been hotly contested, and that the original 
document has long l3een lost. All Gerbert’s dreams fur the 
SLd)^cGmeni of church and empire were cut short by the death 
of u£o III., on the 4th of l^ebruary 1002 ; and this event was 
followed a year later by the death of the pope himself, which took 
place on the 1 2th of May 1 003. His body was buried in the church 

* This letter, even if si)urious as now suspected, is found in the 
iiUi-century Leiden MS., and is therefore anterior to the first crusade. 


of St John Lateran, where his tomb and inscription are still to 
be seen. 

A few words must be devoted to Silvester II. as regards his attitude 
to the Church of Home and the learning of his age. He has left us 
two detailed accounts of the proceedings of the council of St Basle ; 
and, despite his reticence, it is impossible to doubt that he was the 
moving spirit in Amull's deposition. On the whole it may be said 
that his position in this question as to the rights of the papal see over 
fbreign metropolitans resembled that of Ids great predecessor 
Hincmar , to whosti authority he constantly appeals. But he is rather 
the practised debater who will admit liis opponent's principles for the 
moment when he sees lus way to moulding them to his own purposes, 
than the philosophical statesman who has formulated a theory irom 
whose terms he will not move. Roughly sketched, his argument is 
as follows. Rome is indeed to be honoured as the mother of the 
churches ; nor would Gerbert ©impose her judgments except in two 
cases — (i) where she enjoins some tiling that is contrary to tlie 
decrees of a universal council, such as tliat of Nice, or (2) where, 
after having been once appealed to in a matter of ecclesiastical 
discipline a;id liaving refused to give a plain and speedy decision, she 
should, at a later date. attcmi)t to call in question the provisions of 
the metropolitan synod called to remedy the effects of her negligence. 
The decisions of a Gregory or a Leo the Great, of a Gelasius or an 
Innocent, prelates of holy life and unequalled wisdom, are accepted 
by the universal church ; for, coming from such men, they cannot 
but be good. Hut who could rec ognize in tlie cruel and lustful popes 
of later days — in John XII. or Boniface VII., “ monsters, as they 
were, of more than human iniquity " — anything else than Anti- 
christ sitting in the temple of God and showing himself as God '' ? 
Gerbert proceeds to argue that the church councils admitted the right 
of metropolitan synods to depose unwortliy bishops, but contends 
that, even if an appeal to Rome were necessary, that appeal had 
been made a year before without effect. I'his last clause prepares 
us to find him shifting his position still farther at the council of 
Causey, where he advances the proposition that Jolm XV. was 
represented at St Basic by his legate Seguin, archbishop of Sens, and 
that, owing to tliis, the decrees of the latter council had received the 
papal sanction. Far firmer is the tone of his later letter to the same 
archbishop, where he contends from historical evidence that the 
papal judgment is not infallible, and encourages his brother prelate 
not to fear excommunication in l righteous cause, for it is not m the 
power even of the successor of Peter " to separate an innocent priest 
from the love of Christ.** 

Besides being the most distinguished statesman, Gerbert was also 
the most accomplished scholar of liis age. But in this aspect he is 
rather to be regardtjd a^s the diligent exiiositor of other men's views 
than as an originid thinker. Except as regards philosophical and 
religious si)eculation, his writings show a range of interest and 
knowledge quite unparalleled in tliat generation. His pupil Richer 
lias left us a detailed account of liis system of teaching at Heims. 
So far as tlie triviuni is concerned, his text-books were Victorinus's 
translation of Porphyry’s Isagof^e, Aristotle's Categories ^ and Cicero's 
Topics with Manlius's Commentaries, From dialectics he urged his 
pupils to the study of rhetoric ; but, recognizing the necessity of a 
large vocabulary, he accustomed them to read the Latin poets witli 
care. Virgil, Statius, Terence, Juvenal, Horace, Persius and Lucan 
are specially named as entering into a course of training which was 
rendered more stimukiting by a free use of open di.seussion. More 
remarkable still were his methods of tc^achiiig the quadrivium. 
I'o assi.st liis lectures on astronomy he constructed elaborate glob«‘S 
of the terrestrial and celestial spheres, on which the course of tlic 
jilanets was marked ; for facilitating arithmetical and porhai)s 
geometrical proceSvSes he constructed an abacus with twenty-seven 
divisions and a thoussand counters of horn. A younger contemporary 
sjieaks of his having made a wonderful clock or sun-dial at Magdeburg ; 
and we know from his letters that Gerbert was accustomed to ex- 
change his glolxis lor MSS. of those classical authors that his own 
libi’ary did not contain. More extraordinary still was his knowledge 
of music — an accomplislimcnt which seems to have been his earliest 
recommendation to Otto I. Probably he was beyond his age in this 
science, for we read of Garamnus, his first tutor at Reims, whom he 
attempted to ground in this subject : ” Artis dihicultatc victus, a 
musica rejectus est.** Gerbert's letters contain more than one 
allusion to organs which he seems to have constructed, and William 
of Malmesbury has preserved an account of a wonderful musical 
instrument still to be seen in his days at Reims, which, so far as the 
l£nglish chronicler's words can be made out, seems to refer to an 
organ worked by steam. The same historian tells us that Gerbert 
Iwrrow'ed from the Arabs (Saraceni) the abacus with ciphers (see 
Numerals). Perhaps Gertiert's chief claim to the remembrance of 
posterity is to be foimd in the care and expense with which he gathered 
together MSS. of the classical writers. His love for literature was a 
passion. In the turmoil of liis later life he looked back with regret 
to his student days ; and for all his troubles philosophy was his 
only cure." Everywhere — at Rome, at Treves, at Moutier-en-Der, 
at Gerona in Spain, at Barcelona — he had friends or ag^ts to procure 
him copies of the great Latin writers for Bobbio or Reims. To the 
abbot of Tours he writes that he is " labouring assiduously to form a 
library," and ** throughout Italy, Germany and Lorraine (Belgica) 
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is spending vast sums of money in tlie acqiiisition of MSS/' It is 
noteworthy, however, that Gerbert never writes for a copy of one of 
the Christian fathers, his aim being, seemingly, to preserve the 
fragments of a fast-perishing secular Latin literature. Despite his 
residence on the Spanish mark, he shows no tokon of a knowledge of 
Arabic, a fact which is perhaps suHicient to overthrow the statement 
of Adheinar as to his having studied at Cordova. There is hardly a 
trace to be found in his writings of any acquaintance with Greek. 

So remarkable a character as that of Gerbert left its mark on the 
age, and fables soon began to cluster round liis name. Towards 
the end of the nth century Cardinal Benno, tlic opponent of Hilde- 
brand, is said to have made him tlie first of a long line of magician 
popes, Ordericus Vitalis improves tlxis legend by details of an inter- 
view witli the devil, who prophesied Gerbert's tlurcefold elevation in 
the famous line that Gerbert's contemporaries attributed to the pope 
himself : 

Transit in R* Gerbertus in R. post papa vigeiis R. 

A few years later William of Malmesbury adds a love adventure at 
Cordova, a compact with the devil, the story of a speaking statue 
that foretold Gerbert's death at Jerusalem — a prophecy fulfillecl, 
somewhat as in tJiu case of Henry IV. of England, by his dying in 
tlic Jerusalem church of Rome-^and that imaginative story^of the 
statue with the legend ** Strike here/* which, after having found its 
way into the Gesta Romanofum^ lias of late been revived in the 
Earihly Paradise. 

Gerl)ert*s extant works may be divided into five classes, (a) A 
collection of letters, sonuj 230 m number. These are to be found for 
the most part in an itth-century MS. at Leiden. Other important 
MSS. are those of the Barberiiii Library at Rome (late i6th century), 
of MiddlchiU (xyth century), and of St Peter's abbey, Salzburg. 
With the letters may be grouped the papal decrees of GK^rl)crt when 
Silvester II. (b) 1'he Acta concUii Remensis ad Sanctum Basolum^ a 
detailed account of the proceedings and discourses at the great 
council of St Basle ; a shorter account of his apologetic speeches at 
the councils of Mouzon and Causey ; and drafts of the decrees of 
two or three other councils or imperial constitutions promulgated 
when he was archbishop of Ravenna or pope. The important works 
on the three above-mentioned councils are to be found in the nth- 
century Leiden MS. lust alluded to. (c) Gerbert’s theological works 
comprise a Sermo de informations episcoporum and a treatise en- 
titled De corpore et sanguine Domini, lK)tU of very doubtful authen- 
ticity. (d) Of Ixis philosophical works we only have one, Lihtllus de 
raiionali et raiione uti, written at the request of Otto HI. and pre- 
served in an 1 ith-ccntury MS. at I’aris. [e) His mathematical works 
consist of a Regula de abaco computi, of which a iztli-century MS. 
is to be lound at the Vatican ; and a lAhellus de numeroruni divisions 
(nth- and 12th-century MSS. at Rome, Montpellier and Paris), 
dedicated to his friend and correspondent Constantine of Floury. 
A long treatise on geometry, attributed to Gerbert, is of somewhat 
doubtliul authenticity. To these may be added a very short dis- 
quisition on the same subject addressed to Adalbold, and a similar 
one, on one of Ins own spheres, addressed to Constantine, abbot of 
Micy. All the writings of Gerbert are collected in the edition of 
A. Olleris (Clermont, 1867). (T. A. A.) 

SiT.vESTRk HI. When Boniface IX. was driven from Rome 
early in January 1044, John, bishop of Sabina, was elected in 
his stead and took the title of Silvester III. Within three months 
Boniface returned and expelled his rival. Nearly three years 
later (December 1046) the council of Sutri deprived him of his 
bishopric and priesthood. He was then sent to a monastery, 
where he seems to have died. 

SILVESTRE, PAUL ARMAND (1837-1901), French poet and 
conteur, was bom in Paris on the i8th of April 1837. He studied 
at the Ecole poly technique mih the intention of entering the army, 
but in 1870 he entered the department of finance. He liad a 
successful official career, was decorated with the I-egion of 
Honour in 1886, and in 1892 was made inspector of fine arts. 
Armand Silvestre made his entry into literature as a poet, and 
was reckoned among the Parnassians. His volumes of verse 
include: Rimes neuves el vieilles (1866), to which George Sand 
wrote a preface; Les Renaissances (1870); La Chanson des 
heures {i%^^)) Le Chemin des itoiles (1885), &c. The poet was 
also a contributor to Gil Bias and other Parisian journals, 
distinguishing himself by the licence he permitted himself. To 
these ‘‘ absences from poetry, as Henri Chantavoine calls 
them, belong the seven volumes of La Vie pour tire (1881-1883), 
Conies pantagruiliques et galants (1884), Ij: Livre des joyeuseiis 
(1884), Gauloiseries nomelles (i888), &c. For the stage he wrote 
in many different manners : Sapho (1881), a drama ; Henry VIII 
(1883), with L6once D6troyat, music by Saint-Saens ; and the 
Drames sacris (1893), religiou.s pictures after 14th- and 15th- 
century Italian painters, with music by Gounod. An account of 


tus varied and somewhat incongruous production is hardly com- 
plete without mention of his art criticism. Le Nu au Salon 
(1888-1892), in five volumes, with numerous illustrations, was 
followed by other volumes of the same type. He died at Toulouse 
on the 19th of February 1901. 

SILVESTRE DE SAGY, ANTOINE ISAAC, Baron (1758- 1838), 
French orientalist, was bom in Paris on tlie 21st of Septemlicr 
1758, His father was a Parisian notary named Silvestre, and the 
additional name of de Sacy was taken by the younger son after 
a fashion then common with the Paris bourgeoisie. From the 
age of seven years, when he lost his father, he was educated in 
the closest seclusion by his mother. In 1781 he was appointed 
councillor in the cour des monnaies, and was advanced in 1791 
to be a commissary-general in the same department. De Sacy 
had successively acquired all the Semitic languages, and as a 
civil servant he found time to make himself a great name as an 
orientalist. He began successfully to decipher the Pahlavi 
inscriptions of the Sassanian kings (1787-1791).* In 1792 he 
retired from the public service, and lived in close seclusion in a 
cottage near Paris till in 1795 became professor of Arabic in 
the newly founded school of living Eastern languages. The 
interval was in part devoted to the study of the religion of the 
Druses, which was the subject of his last and unfinished work, 
the Expose de la religion des Druzes (3 vols., 1838), Since tlie 
death of Johann Jakob Rciske Arabic learning had been in a 
backward state. In the Grammaire arabe (2 vols., ist ed. 1810, 
2nd ed. 1831) and tho Chrestomathie arabe (3 vols., 1806), together 
with its supplement, the Anthologie grammaticale (1829), De Sacy 
supplied admirable text-books, and earned the gratitude of later 
Arabic students. In 1S06 he added the duties of Persian pro- 
fessor to his old chair, and from this time onwards his life was 
one of increasing honour and success, broken only by a brief 
period of retreat during the Hundred Days. lie was j)erpetual 
secretary of the Academy of Inscriptions from 1832 onwards ; 
in 1808 he had entered the corps legislatif ; he was made a baron 
in 1813 ; and in 1832, when quite an old man, he became a peer 
of France and was regular in the duties of the chamlxir. In 1815 
he Ixjcame rector of the university of Paris, and after the second 
restoration he was active on the commission of public instruction. 
With Abel Remusat he was joint founder of the Societe asiatique, 
and was inspector of oriental types at the royal printing press. 
De Sacy died on the 21st of Febrm^ 1838. 

Among his other works are lus edition of Hariri (1822, 2nd edition 
by Reinaud, 1847, 1855), with a selected Arabic commentary, and of 
the Alfiya £^*id his Calila et Dimna (1816), -the Arabic 

version of that famous collecthm of Buddhist animal tales which has 
been in various forms one of tlie most popular books of tlui world. 
A version of Abd-AUatil, Relation arabe sur I'&gypte, and essays on 
the liistory of the law of proi>erty in Egypt since the Arab conquest 
(1805-1818). To biblical criticLsin he contributed a memoir on the 
Samaritan Arabic of the Pentateuch {Mim. Acad, des Inscr. vol. 
xlix.), and cditioTis of the Arabic and Syriac New Testaments for the 
British and Foreign Bible Soci<^ty. CJf the brilliant teacjiers wJ;o 
went out from his lecture -room may be mentioned Professor 
Heinrich Leberecht Fleischer (1801-1888), who contributed elabor- 
ate notes and corrections to the Grammaire arabe {Kleincrc Schriften, 
vol. i., 1885). 

SILVESTRINES, or Sylvestrines, an order of monks under 
the Benedictine rule, founded 1231 by St Silvester Gozzolini. 
He was born at Osimo near Ancona and held a canonr>^ there. 
About 1227 he resigned it to lead an austere eremitical life. 
Disciple.? came to him, and in 1231 he built a monastery at 
Montefano. The rule was the Benedictine, but as regards 
poverty in external things, far stricter than the Benedictine. 
The order was approved in 1247 by Innocent IV., and at 
Silvester's deatli in 1267 there were eleven Silvestrine monasteries. 
At a later date there were 56, mostly in Umbria, Tuscany and the 
March of Ancona. In 1907 there were nine Silvestrine houses, 
one in Rome, and about 60 choir monks. Since 1855 they 

^ A communication to Eichhorn on the Paris MS. of the Syro- 
Hexaplar version of IV. Kings formed the basis of a paper in the 
latter's Repertorium, vol. vii. (17S0). This was de Sacy's literary 
debut. It was followed by text and translation of the letters of the 
Samaritans to Jos. Scaliger (ibid. vol. xiii., 1783) and by a series of 
essays on Arabian and Persian history in the Rerueil of the Academy 
of Inscriptions and in the Notices et extraits. 
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have had a house and a mission in Ceylon. The order has ik) 
history. The habit is blue. 

See Hclynt, Histoire des ordres relig<eux vi. c. 21 ; Max 

Heimbuciier, Orden w. Kongregationen (1907), i. S 30; Wetzer u. 
Welte, Kirchenlexicon (ed. 2). (E. C. li.) 

SIMANCAS, a town of Spain, in the province of Valladolid ; 
8 m. S.W. of Valladolid, on the road to Zamora and the right 
bank of the river Pisuerga. Pop. (1900) 1129. Simancas is a 
town of great antiquity, the Roman Septimanca, with a citadel 
dating from the Moorish occupation in the 9th century, a fine 
bridge of seventeen arches, and many remains of old walls. 
In 934 it was the scene of a bloody battle between the Moors 
and Christians. The citadel is now the Archive General del 
Keino, to which the national archives of Spain were removed 
by order of Philip II. in 1563. I'heir transference thitlier was first 
suggested to Charles V. by Cardinal Ximenes or Cisneros (d. 
1517). 'I’he extensive alterations were made by three celebrated 
i6th-oentur>" architects, Juan de Herrera, Alonso Berruguete and 
Juan Gomez de Mora ; the arrangement of the papers was en- 
trusted to Diego de Ayala. They occupy forty-six rooms, and 
are arranged in upwards of 80,000 bundles(33, 000,000 documents), 
including important private as well as state papers. The archives 
of the Indies were transferred in 1784 to the Lonja of Seville 
Permission to consult the documents at Simancas can 

readily obtained. 

SIMBIRSK, a government of E. Russia, on the right bank of 
the middle Volga, with the government of Kazan on the N., 
Samara on the E., Saratov on the S., and Penza and Nizhniy- 
Novgorod on the W. It has an area of 18,095 sq. m. and occupies 
the £. of the great central plateau of middle Russia. Its higher 
parts range from 750 to 1000 ft. above the sea, and form the 
Zhegulev range of hills, which compels the Volga to make its great 
bend at Samara. In the W. a broad depression, travers^ by 
numerous rivers and streams, extends along the left bank of the 
Sura. The Volga flows for 300 m. along the E. boundary, separat- 
ing Simbirsk from Samara. The shallow Sviyaga rises in the 
Samarskaya Luka Hills and flows parallel to the Volga, at a 
distance of 2 to 20 m. but in the opposite direction. The Sura, 
also flowing N., drains the W. of Simbirsk ; it is navigable for 
more than 270 m. A few lakes and marshes exist in the W. 
The climate is severe, and Uie extremes are great. At the city of 
Simbirsk the average temperature is 38-7®, but the thermometer 
sometimes reaches 115® F., and frosts of -47® F. are not un- 
common ; the average rain and snowfall is only 17*6 in. In 
respect to the geology, all systems, beginning with the Carbon- 
iferous, are represented in the government, llie exact age of 
the “ Variegated Marls, the subject of animated polemics 
among Russian geologists, remains problematic, but the inquiries 
of Professor Pavlov have definitely settled the geological age of 
the Jurassic formations. Triassic deposits appear in the N. ; 
Carboniferous and Cretaceous predominate in the K. of the 
province, where they are covered in many places by Tertiary 
deposits ; Chalk and Eocene deposits crop up chiefly in tlie 
W. and the Chalk in the S. Post-Pli(;cenc deposits, containii^ 
bones of the mammoth and other extinct mammals, overlie 
the older formations. Sulphur, asphalt, salt, ochre, and iron- 
ore are extracted, as well as various building stones. 

The estimated pop. in 1906 was 1,783,000. Nearly all the 
inhabitants either belong to the Russian Orthodox Church or 
are Nonconformists, there being only 145,000 Mussulmans. 
The greater number (about two-thirds) are Great Russians, 
the remainder being Mordvinians (12%), Chuvashes (8%), 
and Tatars (8 %), with about 1000 Jews. The Mordvinians are 
settled chiefly in the N.W., in Ardatov and Alatyr, and on the 
Volga in Sengilei ; the Chuvashes make about one-third of the 
population of the districts of Buinsk and Kurmysh, contiguous 
to Kazan ; the Tatars constitute about 35 % in Buinsk and 
78 % in Sengilei. The villages in Simbirsk are large, many of 
them having 3000 to 5000 inhabitants. The government “is 
divided into eight districts, the chief towns of which are Simbirsk, 
Alatyr, Ardatov, Buinsk, Karsun, Kurmysh, Sengilei and 
Syzran. 


School gardens and school farms have been widely introduced, 
while bee-kceiHug is taught in over 50 schools. Owing to the efforts 
of the zemstvos (local councils), sanitation is well looked after. Agri- 
culture is the principal occupation. Out oi the total area the 
peasant village communities hold 40 %> private owners 20 %, the 
imperial domains 5 %, and the towns and the crown o-O %. The 
area under forests amounts to 30 % of the whole and over 50 % is 
under cultivation. The peasants arc rapidly buying land in con- 
siderable quantities. Most of their allotments (more than 76 %) are 
cultivated, and besides what they own they rent over 500,000 acres 
from private owners. The princiiial crops are wheat, rye, oats, barley 
and potatoes. Good breeds of horses are kept, and considerable 
numbers are exported. Fishing (sturgeon) is carried on in the Volga 
and the Sura, timber trade in the N. and shipbuilding on tiie Sura. 
T^mestic trades give emjdoyment to over 15,000 persons; carts, 
sledges, wheels and all sorts of wooden wares are made in the villages, 
as also felt goods, l)oots, gloves, caps, handkerchiefs, ropes and 
fislung-nels, all extensively exported. The iactories ermuoy less 
Hiaii 20,000 persons. They comprise mainly cloth mills, flour-mills 
and distilleries, with tanneries, glass, oil and starch works. There 
are 82 fairs, the most important of which arc held at Simbirsk, 
Syzran and Karsuii. There is a considerable export trade in grain, 
mostly rye, and in flour. 

The first Russian settlers made their appearance in the 
Simbirsk region in the T4th century, but did not go E. of the 
Sura. Not till two centuries later did they cross that river 
and the district begin to be peopled by refugees from Moscow. 
The Zhegulev Mountains in the S. .still continuing to be a place 
of refuge for the criminal and the persecuted, the town of 
Simbirsk was founded in 1648, with a string of small forts 
extending to the Sura. The region thus protected was soon 
settled, and, as the Russian villages advanced farther S., 
Syzran was founded, and a second line of small forts to tlie 
Sura was erected. The aboriginal Mordvinians rapidly lost 
their ethnographical individuality, especially since the middle 
of the 19th century. (P. A. K. ; J. T. Be.) 

SIMBIRSK, a town of Russia, capital of the government of 
the same name, 1 54 m. by the Volga S.S. W, from Kazan, between 
the Volga and the Sviyaga. Pop. (1897) 44,111. It is one of 
the best built provincial towns of Russia. It is an episcopal 
see of the Orthodox Greek Church. The central part of Simbirsk 
— the Crown (^Venets), containing the cathedral and the best 
houses — is built on a hill 560 ft. above the Volga. Adjoining 
this is the commercial quarter, while farther down the slope, 
towards the Volga, arc the storehouses and the poorest suburbs 
of the city ; these last also occupy the W. slope towards the 
Sviyaga. There are three suburbs on the left bank of the Volga, 
communication with them being maintained in summer by 
steamers. A great fire having destroyed nearly all the town 
in 7864, it has been built again on a new plan, though still mostly 
of wood. The cathedral of St Nicholas dates from 1712. The 
new cathedral of the Trinity was erected in 1824-1841 in com- 
memoration of the French mvasion of 1812. The historian 
Karamzin (bom in 7766 in the vicinity of Simbirsk) has a 
monument here, and a public library bearing his name contains 
about 1 5,000 volumes. I’he trade is brisk, corn being the principal 
item, while next come potash, wood, fruits, wooden wares and 
manufactured produce. Simbirsk fair has a turnover of £650,000 
annually. The city was founded in 1648, and in 1670 endured 
a long siege by the rebel leader Stenka Razin. 

SIMCOE, JOHN GRAVES (1752-7806), British soldier and 
first lieutenant-governor of Upper Canada, was born at Cotter- 
stock, Northumberland, England, on the 25th of February 
1752. His father, John Simcoe, who was a captain in the Royal 
Navy, died in 1759, and his only brother was drowned in early 
youth. During Simeoe’s childhood the family removed to 
Exeter. He was sent to Eton at the age of fourteen, and three 
years later entered Merton College, Oxford. After two years of 
college life, he became ensign in the 35th regiment, first seeing 
active service at Boston in 1775, and remaining in America 
during the greater part of the Revolutionary War. In 1776 
he secured command of the Queen’s Rangers with the rank of 
major. His military career in America ended with the surrender 
of Cornwallis at Vorktown (Oct. 19, 1781). He returned to 
England on parole, and for the next ten years divided his time 
between London and his family estate in Devon. In December 
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1782 he married Elizabeth Posthuma, only child of Colonel 
Thomas Gwillim of Old Court, Herefordshire. In 1790 he was 
elected member of parliament for St Mawcs in Cornwall, and 
at the close of his lirst session was appointed lieutenant-governor 
of the new province of Upper Canada created under the Con- 
stitutional Act of 1791. He reached Kingston, Upper Canada, 
on the 1st of July 1792. There the first council was assembled, 
the government of the new province proclaimed, and the oatlis 
of oflice taken. Imme?diately afterwards preparations were made 
for the election of the first house of assembly, which opened at 
Newark near the mouth of the Niagara river, on the 17th of 
September 1792. Simeoe’s ideas of colonial government were 
dominated by military and aristocratic conceptions quite 
nnsuited to the pioneer conditions of Upper Canada. 'I'hus, 
while his administration was characterized by the most dis- 
interested devotion to what he conceived to be for the best 
interests of the province, it was rendered ineffective by the 
impracticable character of his projects and the friction which 
developed between himself and Lord Dorchester, the governor- 
general. He left Canada in September 1 796, and was immediately 
afterwards sent on a mission to San Domingo, from which, 
however, he returned in a few months on account of ill-health. 
In October 1798 he was promoted to the rank of lieutenant- 
general, and i?ppointed colonel of the 22nd foot. During 
1800-1801 he was in command at Plymouth. Desiring more 
active service, he wai designated commandcr-in-chicl tor India to 
succeed Lord Lake, but before taking the appointment his health 
broke down and he died at Exeter on the 26th of October 1806. 

See D. C* Scott, John Graves Simeoe (1905). 

SIMEON, in the Old Testament, the name of a tribe of Israel, 
named after the second son of Jacol) by J-eah (Gen. xxix. 33). 
According to Gen. xxxiv., the brothers Simeon and Levi massacred 
the males of Shechem to avenge the violation of their sister 
Dinah (‘* judgment ’’) by Shechem the son of Hamor. Jacob 
disavowed the act, and on his deathlied solemnly cursed their 
ferocity, condemning the two to be divided in Jacob and 
scatteiied in Israel (xlix. 5-7). Subsequently the priestly Levites 
arc found distributed throughout Israel without portion or 
inheritance (Dent, xviii. r, Jo.sh. xiii. 14). The career of Simeon, 
on the other hand , raises numerous qu estions. Simeon is reckoned 
among the N. tribes in 2 Chron. xv. 9, xxxiv. 6, but is elsewhere 
assigned a district in S. Palestine, the cities of which are other- 
wise ascribed to Judah (cf. Josh. xix. 1-9 with xv. 26-32).^ 
A gloss in I Chron. iv. 31 (which breaks the connexion) states 
that the latter was their seat in David’s time, but there is no 
support for tliis in other records (sec i Sam. xxvii., xxx.). In 
fact, Simeon is not mentioned in the blessing of Moses ” 
(Deut. xxxiii., see S. R. Driver, Deut, p. 397 s^tq.), or in the 
stories of the “ judges ” ; and notwithntandirig references to 
it in the chronicler’s history of the monarchy, it is not named in 
the earlier books of Samuel and Kings. But is Gen. xxxiv. to 
be taken literally ? Shechem is the famous holy city, Hamor a 
well-known native family, Jacob talks of himself as being ** few 
in number,” and the deeds of Simeon and Levi are those of 
communities, not of individuals. What historical facts are thus 
represented, and how they are to be brought into line with the 
early history of Israel, are problems which have defied solution 
(see T. Skinner, Genesis, p. 421 seq.). It is conjectured that 
Dinah represents a clan or group (cf. Dan) which settled in 
Shechem and was exposed to danger (<?.g. oppression or absorp- 
tion); the tribes Simeon and Levi intervened on its behalf, 
the ensuing massacre was avenged by the Canaanites, and the 
two were broken up. These events would belong to an early 
stage in the invasion of Palestine by the Israelites (i5th-i3th 
century b.c.), perhaps to a preliminary settlement by the 
‘‘sons” of Leah (Reuben, Simeon, Levi and Judah), previous 
to the entrance of the “ son ” of Rachel, Joseph, the “father” 


* It is difficult to determine whether the writers included Simeon 
among the ten N. tribes (2 Sam. xix. 43, i Kings xi. 31, 35) which arc 
contrasted with the one (Judah, i Kings xi. 32, 36, xii. 20), or two 

{plus Ben] am in ; ib, xii. 21-23) which remained faithful to the 
Davidic dynasty. 


of Ephraim and Manasseh.® The internal biblical evidence 
has forced all independent investigators to adopt some recon- 
struction, but the above theory is in many respects precarious.** 
It may explain the disappearance of a secular tribe of Levi, 
but not the rise of tlie sacred Levites. Even in Judges ix. 28 
Shechem is still held by the family of Hamor (cf. Gen. xxxiii. 
19), and if Simeon was scattered and divided at an early date, its 
appearance in tradition many (-enturies later is inexplicable. On 
the other hand, the latter feature is significant for its vitality 
in post-exilic traditions. Gen. xxxiv. and the narratives upon 
which the above reconstruction de]>ends are preserved by 
compilers of the 6th century and later, and the correlation 
of Simeon and Levi points to a time when the latter had 
at length become the recognized eponym of the wcU-known 
ecclesiastical body. 

Gen. xxxiv. has been heavily revised and is in a post-exilic dress. 
The original story must have concerned Simeon and Levi alone 
(vv. 25 seq., 30, cf. xlix. 7), but it has betJii adapted to tribaljliistory, to 
the spoliation of Shechem by all the “ sons ” of Jacob (xxxiv. 27-29). 
Both forms have lost their true sequel, and when Jacob and his sons 
journey S. they are protected from pursuit by a mysterious panic 
which seizes lie district (Gen. xxxv. 5). As the narrative now 
stands, the conduct of Simeon and Levi is judged far l(5ss unfavourably 
than in Jacob’s curse, and the editor evidently shared that aversion 
from foreign marriages (especially with the Samaritans of Shechem) 
which is characteristic of the post-exilic age (cf. Neh. xiii. 27-29). 
It is tlie attitude of the story of the zeal of Pliinehas (N um. xxv. 1-15), 
mid of the terrible extermination of Mldian {ih. xxxi.), aiid it becomes 
more pronounced as early Judaism extolled the two brothers.'* 
In these circumstances the original niirralive can scarcely be re- 
covered, and one can only point to the traditions of the Levitt*s 
{^.v. § 3) and the hints of fierce religious reforms which, in certain 
circles and at an intermediate stage in thtJ literary growth of the bibli- 
i cal sources, were condemned. In fact, the Levites are connected by 
the genealogical evidence with S. Palestine, the district which is 
associabid with the scene of their divine selection, with the seat of 
the tribe Simeon, and with tlit*. life of Israel around Kadesh previous 
to Joshua’s invasion. Herein litss the peculiar complexity of the 
problem. Underlying Gen. xxxiv. and other portions of GencvSis 
may b<5 recognized the tradition of a settlement of Jacob, which 
belongs to a cycle quite independent of the descent into Egypt and 
the Exodus (cf, E. Meyer, op, oil,, and J. Skinner, Gntesir., p. 418). 
But the story of tlie entrance of Jacob and his “ sons ” finds a iiarallcl 
in the entrance of thtJ tribes under Joshua and in the S. .move of 
Jud?Ji and Simeon (see Gicnesis). With the conquest of Zephath 
(renamed Hormah, Judg. i. 17) by these tribes, compare not only 
Judah’s settlement (Gen. xxxviii., cf. Skinner p. 450), but also that 
of Simeon (Gen. xlvi. 10), and the related tradition that Simeon 
married a Zephathite (Jubilees, xliv. 13). i Chron. iv. 39 sqq. men- 
tions a Simeonite occupation ot Gedor, or rather CJerar, which would 
bring tills trilie into the district of Kadesh (cf. Gen. xx. i seq., 
xxvi. i); and adds a raid upon Mount Seir (Edom) ending in the over- 
throw of Amalek (i Chron. iv. 39-43)*® Palestine, associated with 
Abraham, Isaac and Jacob, and with the sci)aration of the non- 
Israelite Ishmael and Esau (Edom), is the district whence Jacob dt‘- 
jiartcd to liis Aramaean relatives (Gen. xxviii, sqq.). Ilormah, too, 
is tJic scene of an Israelite victory in the story of the Exodus (Nurn 
xxi. 1-3), and is connecterl with evidence suggesting that this 
victory at the very gate of the promised land Ixilongs to a tradition 
of some movement from Kadesh into Judah (Wellhausen, G. F. 
Moore, H. P. Smith, and others ; s<hj Exodus, The). I'he other 
tradition, that the Isratdites were defeated there by Amalckites and 
Omaanites, sxjilains the detour by Edom and Moab (ib. xiv. 25, 
40-45), and the appearance of the tribes E. of the Jordan to invarle 
the land of their ancestors. Obviously these reprcsinit fundament- 
ally differing views, which cannot be woven into a single oulhne ; 
anil they cannot be isolated from more profound questions wlucli 
really affect all ordinary conceptions of the structure ol biblical 
llistory. 

Sec S. A. Cook, *^fner. Journ, of TheoL xiii. 370-388 (1909) ; 
Jews, §§ 5-8, 22 ; Levites ; Palestine : History. (S. A. C.) 


So in general, the favourite interpretation (Wellhausen, Stadc, 
Guthe and many others) with some variation of detail, see especially 
Gunkel's commentary {Handhommenlar, 1901, i>p. 335 sqq.). 

» See the instructive study by E. Meyer, Die Israeliten und ihre 
Nachbarslamme (lyoO), pp. 409-42 8 (especially his criticisms, p. 4.^1 
seq.) ; cf. also L Bcnzinger, Hebr. Archaologie (1907), pp. 345 sqq. 
(whose astral interpretation of the narrative, liowever, is quite 


inadequate). , . , 

^ See Judith ix. 2, Pliilo, De Migr. Abrahami^ 39, and, lor fuller 
details of the trend of Jewish opinion, R. H. Charles, Book of 
Jubilees, p. 179, id., “ Test, of xii. I'atrifirchs,” p. 22. 

* On these wars, see the criticisms of I I. W. Hogg in liis elaborate 
study of Simeon, Ency, Bib. col. 4524-34. 
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SIHEON (or Symeon) OF OUKHAM(d. after 1129), English 
chronicler, embraced the monastic life before the year 10S3 
in the monastery of Jarrow; but only made his profession at a 
later date, after he had removed with the rest of his community 
to Durham. He was author of two historical works which are 
particularly valuable for northern affairs. He composed his 
Historia ecclesiae Dunelmensis^ extending to the year 1096, 
at some date between 1104 and 1108. The original manuscript 
is at Durham in the library of Bishop Cosin. It is divided into 
four books, which are subdivided into chapters ; the order of 
the narrative is chronological. There are tw’o continuations, both 
anonymous. The first carries the history from 1096 to the death 
of Ranulf Flamhard (1129); the second extends from 1133 to 
TT44. A Cambridge MS. contains a third continuation covering 
the years 1141'-! 154. About 1129 Simeon undertook to write 
a Historia rrgum An^lorum et Dacorum. lliis begins at the 
point where the Ecclesiastical History of Bede ends. Up to 957 
Simeon merely copies sonic old Durham annals, not otherwise 
preserved, which are of value for northern history ; from that 
point to rrt9 he copies Florence of Worcester with certain 
interpolations. The section dealing with the years 1119-1129 
is, however, an independent and practically contemporaneous 
narrative. Simeon writes, for his time, with ease and perspicuity ; 
but his chief merit is that of a diligent collector and copyist. 

Other writings have betjn attributed to his pen, but on no good 
autiiority. 'Phey are printed, along with his undoubted works, in the 
Hcriptores decern of Roger 'Pwysden (1652). The most complete 
modem edition is tliat of Thomas Arnold (‘'Rolls" series, 2 vols., 
1882-1 S85). The value of the "Northumbrian Annals," which 
Simeon used for tlie Historia regum ^ has been discusse?(! by J. H. 
Hiiidc in the preface to his Symeonis Dunelntensis opera^ vdl. i. pj). 
xiv. ff. (1868) ; by R. Pauli in Forschungen zttr deutschen Ceschichte, 
xii. pp. 137 sqq. (Gottingen, 2872) ; and by W. Stubbs in the intro- 
duction to Roger of Iloveden, vol. 1. p. x. (" Rolls " series), Simeon’s 
works have been translated by J. Stevenson in his Church Historians 
of Hngland^ vol. iii. partii. (1835). (H. W. C. D.) 

SIMEON^ CHARLES (1759-1836), English evangelical divine, 
was bom at Reading and educated at Eton and Cambridge. 
In 1782 he became fellow of King’s College, Cambridge, and 
look orders, receiving the living of Holy Trinity, Cambridge, 
in the following year. He was at first so unpopular that the 
services were frequently interrupted, and he was often insulted 
in the streets. Having lived down this prejudice, he .subsequently 
gained a ver)' remarkable and lasting influence among the under- 
graduates of the university. lie became a leader among evangelical 
churchmen, was one of the founders of the Church Missionary 
Society, and acted as adviser to the East India Company in the 
choice of chaplains for India. His chief work is a commentary 
upon the whole Bible, entitled Horae hmiileticae (London, 1819- 
1820). He died on the 13th of November 1836. The ‘‘ Simeon 
Trustees ” were instituted by him for the purpose of acquiring 
church patronage in the interests of evangelical views. | 

See Memoirs of Charles Simeon, witU a selection from Uis writings 
arid corrcspoiiderct*, cdit(?d by the Ucv. W. Curu.s (3rd cd., 1848) ; 
H. C. G. Moule, Charles Simeon (London, 1802). 

S 1 M£ 0 N, JOSEPH JEROME, Comte (1749-1842), French 
jurist and politician, was born at Aix on the 30th of September 
1 749. His father, Joseph Sextius Simeon (171 7-1788), had been 
professor of law and royal secretary for the parlernent of Provence. 
J. J. Simeon followed his father's profession, but he was outlawed 
for his share in the federalist movement in 1793, and only 
returned to France after the revolution of Thermidor. In the 
council of the Five Hundred, of v.'hich he was now a member, 
he took the conservative side. In 179^, for protesting against 
the invasion of the chamber by P. F. C , Augereau, he was im- 
prisoned until the i8th Brumaire (9th November), In the 
Tribunate he had an important share in the preparation of the 
C'ivil 0)de, being rewarded by a seat in the council of state. 
In 1807 he was one of the commissioners .sent to organize the 
new kingdom of Westphalia, and was premier of King Jerome. 
He served the Restoration as councillor of state and in the 
chamber of peers. In 1820 he was under-secretary of state 
for justice, and in the next year mini.ster of the interior until 
the fall of the Richelieu ministry. A baron of the Empire 


and count at the second Restoration, he was admitted to the 
Academy of Moral and Political Science in 1832, and in 1837 
he became president of the Cour des Comptes, He died in Paris 
on the 19th of January 1842 in his 93rd year. 

His son, Joseph Balthasak, Comte Simeon (1781-1846), 
entered the diplomatic service under the Empire. At the 
Restoration he was successively prefect of Var, Doubs and Pas 
de Calais. He was director-general of fine arts in i8a8, and had 
a great reputation as a connoisseur and collector. 

SIMEON STYLITES, ST (390-459), first and most famous 
of the Pillar-hermits (Gr. errdko^, pillar), was born in N, Syria. 
After having been exj^elled from a monastery for his excesvsive 
austerities, at thirty years of age he built a pillar six feet high 
on which he took up his abode. He made new pillars higher and 
higher, till after ton years he reached the height of sixty feet. 
On thi.s pillar he lived for thirty years without ever descending. 
A railing ran round the capital of the pillar, and a ladder enabled 
his disciples to take him the necessaries of life. From his pillar 
he preached and exercised a great influence, converting numbers 
of heathen and taking part in ecclesiastical politics. The facts 
would seem incredible were they not vouched for by Theodoret, 
who knew him personally {Historia religiosa^ c. 26). Moreover, 
Simeon had many imitators, w^ell authenticated Pillar-hermits 
being met with till the i6th centur}^ 

'J hc standard work on the .subject Ls Lcs Siylitcs (1895), by H. 
Dclehaye, the Bollaudist ; for ?i. summary see the article " Saulen- 
heiligc," in Herzog's Reakncyklopddie (ed. 3). On Simeon see Tli. 
Noldckc’s Sketches from Eastern History (1892), p. 210, and the. 
Dictionary of Christian IHography. (E. C. B.) 

SIMFEROPOL, a town of Russia, capital of the government 
of Taurida, in the S. of the Oimea, 78 m. by rail N.E. of Sevastopol 
and 800 from Mo.scow. Pop. (1897) 60,876. It occupies an 
admirable site on the N. slopes of the Chalyr-dagh Mountains, 
and is divided into two parts— the European, well built in stone, 
and the Tatar, with narrow and filthy streets peopled by some 
7000 'latars and by Jews. Although it has grow'n since the rail- 
w^ay brought it into connexion with the rest of the empire, it 
still remains a mere administrative centre. It is the see of » bishop 
of the Orthodox Greek Church and the headquarters of the 7th 
Russian army corj)S. There are a museum and monuments to 
Dolgoruhi, conqueror of the Crimea, and to the empress Catherine 
11 . (1890). The town is famous for its fruit. 

In the neighbourhood stood the small fortress of Napoli, 
erected by the ruler of Taurida some hundred years before the 
Christian era, and it existed until the end of the 3rd century. 
Afterwards the 'latar settlement of Ak-mechet, which in the 
17th century was the residence of the chief military commander 
of the klian, had the name of Sullan-scrai. In 1736 it was taken 
and burnt by the Russians, and in 1784, after the conquest of 
the (,‘rimca by the Russians, it rcceiv'ed its present name and 
became the capital of Taurida. 

SIMLA, a town and district in British India, in the Delhi 
division of the Punjab. The town is the summer residence of 
the viceroy and staff of the supreme government, and also of 
the Punjab government. It is 58 m. by cart-road from the 
railway station of Kalka, which is in6 m. from Calcutta. A 
metre-gauge railway, 68 m. long, was opened from Kalka to 
Simla in 1903. The population in 1901 was 13,960, but that 
was only the winter population, and the summer census of 1904 
returned the number of 35,250. The sanatorium of Simla 
occupies a spur of the lower Himalaya, running E. and W. for 
about 6 m. The ridge culminates at the E. in the eminence of 
Jakko, in the vicinity of wliich bungalows are most numerous ; 
X"ie viceregal lodge .stands on Observatory Hill. 'J'he E. of the 
station is known as Chota Simla and the W. as Boilcauganj. 
The .situation is one of great beauty; and the houses, built 
separately, lie at elevations between 6600 and 8000 ft. above 
sea-level. To the N., a beautiful wooded spur, branching 
from the main ridge, is known as IClysium. Three miles W. is 
the cantonment of Jntogh. The minor sanatoria of Kasauli, 
Sabathu, Dagshai and Solon lie some distance to the S. The 
first European house at Simla was built in 1819, and the place 
was first visited by a governor-general in 1827. It has gradually 
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become the permanent headquarters of many of the official 
establishments. During the season Simla is the focus of Indian 
society ; and viceregal and other balls, and entertainments of 
every description, are frequent. Simla is the headquarters of 
a volunteer rifle corps, and there are numerous libraries and 
institutes, of which the chief is the United Service Institution, 
with a subsidy from government. The two chief medical 
institutions are the Ripon and Walker hospitals. There arc a 
theatre, concert room and numerous churches. Educational 
institutions include Bishop Cotton’s school for boys, the Mayo 
industrial school for girls, several aided schools for European 
boys and girls, and two Anglo- vernacular schools for natives. 
The Lawrence military asylums are at Sanawar, near Kasauli. 

The District op Simla has an area of loi sq. m., and had 
a population in 1901 of 40,351. The mountains of Simla and the 
surrounding native states compose the S. outliers of the great 
central chain of the E. Himalaya. They descend in a gradual 
series from the main chain to the general level of the Punjab 
plain, forming a transverse S.W. spur between the great basins 
of the Ganges and the Indus. S. and E. of Simla the hills 
between the Sutlej and the Tons centre in the great peak of 
Chor, 11,982 ft. above sea -level. Throughout all the hills 
forests of deodar abound, while rhododendrons clothe the slopes 
up to the limit of perpetual snow. The principal rivers arc the 
Sutlej, Pabar, Giri, Gamhhar and Sarsa. 

The acquisition of the patches of territory forming the district 
dates from various times snbsecjnent to the close of the Gurkha 
War in 1816, which left the British in possession of the whole 
tract of hill-country from the Gogra to the Sutlej. Kiimuon 
and Dchra Dun were annexed to the British dominions ; but 
the rest, with the exception of a few localitie.s retained as military 
posts and a portion sold to the raja of Patiala, was restored to 
the hill rajas, from whom it had been wrested by the Gurkhas. 
Garhwal state became attached to the North-W'estern Provinces ; 
but the remaining principalities rank among the dependencies 
of the Punjab, and arc known collectively as the Simla Hill 
States, under the superintendence of the deputy -commissioner 
of Simla, subordinate to the commissioner at Umballa. The 
chief of the Simla Hill States — which number 28 in all — ^are 
Jubbal, Bashahr, Keonthal, Baghal, Bilaspur and Ilindur, 

SIMLER, JOSIAS (1530 1576), author of the first book relating 
solely to the Alps, was the son of f.he former prior of the Cistercian 
convent of Kappel (Canton of Zuricii), and was born at Kappcl, 
where his father was tne Protestant pastor and schoolmaster 
till his death in 1557. In 1544 Simlcr went to Zurich to continue 
his education under his godfather, the celebrated reformer, 
Heinrich Bullingcr. After having completed his studies at 
Basel and Strasburg, he returned to Zurich, and acted as a pastor 
in the neighbouring villages. In 1552 he was made professor 
of New Testament exegesis at the Carolinum at Zurich, and in 
1560 became professor of theology. In 1559 he had his first 
attack of gout, a complaint which finally "killed him. In 1555 
he published a new edition of Conrad Gesner’s Epitome of his 
Bibliotheca vniversaLu (a list of all authors who had written 
in Greek, I^tin or Hebrew), in 1574 a new edition of the Biblio- 
theca itself, and in 1575 an annotated edition of the Anionine 
Itinerary. About 1551 he conceived the idea of making his 
native land better known by translating into Latin parts cf 
the great Chronik of Johann Stumpf . With this view he collected 
materials, and in 1574 published a specimen of his intended 
work in the shape of a monograph on the Canton of the Valais. 
He published in the same volume a general de.scription of the 
Alps, as the Introduction to his projected work on the several 
Swiss Cantons. In this treatise, entitled De Alpibns com- 
meniariuSf he collected all that the classical authors had written 
on the Alps, adding a good deal of material collected from 
his friends and correspondents. This Commeniarius, is the first 
work exclusively devoted to the Alps, and sums up the knowledge 
of that region possessed in the i6th century. It was republished 
by the Elzevirs at Leiden in 1633, and again at Zurich in 1735, 
while an elaborate annotated edition (prepared by Mr Coolidge), 
with French translation, notes and appendices, appeared at 


Grenoble in 1904. Another fragment of his vast plan was the 
work entitled De Helvetiorum repnblica, which appeared at 
Zurich in 1576, just before his death. It was regarded as the 
chief authority on Swiss constitutional matters up to 1798. 

Sec lives by G. vou Wyss (Zurich, 1855), and in Mr Coolidge ’s 
book, pp. cxlvii.-clviii. (W. A. B. C.) 

SIMMONS, EDWARD EMERSON (1852- ), American 

artist, was born at Concord, Massachusetts, on the 27th of 
October 1852. He graduated from Harvard College in 1874, 
and was a pupil of Lefebvre and Boulanger in Paris, where he 
took a gold medal. He was awarded the prize by the Municipal 
Art Society of New York for a mural decorative scheme, which 
he carried out for the criminal courts building, later decorating 
the Waldorf-Astoria hotel in New York, the congressional 
library, Washington, and the Capitol at Saint Paul, Minnesota. 
He was one of the original members of the Ten American 
Painters. 

SIMMS, WILLIAM GILMORE (1806--1870), American poet, 
novelist and historian, was born at Charleston, S.C., on the 
T7th of April 1806 of Scoto-Irish descent. His mother died 
during his infancy, and his father having failed in business 
and joined Coffee’s Indian fighters, young Simms was brought 
up by his grandmother. He was clerk in a drug store for some 
years, and afterwards studied law, the bar of Charleston admitting 
him to practice in 1827, but he soon abandoned his profession 
for litfjrature. At the age of eight he wrote verse.s, and in his 
i9ih year he produced a Monody on Gen. Charles Cotesnvorih 
Pinckney (Cliarleston, 1825). Two years later, in 1827, Lyrical 
and Other Poems and Early Lays appeared ; and in 1828 he began 
journalism, editing and partly owning the City Gazette, 'fhe 
enterprise failed, and the editor devoted his attention entirely 
to letters, and in rapid succession published The Vision of 
Cories, Cain, and other Poems (1829), The Tricolor, or Three 
Days of Blood in Paris (1830), and his strongest poem, Alalantis, 
a story of the sea (1832). Atalantis established his fame as an 
author, and Martin Falser, the story of a criminal, was warmly 
received. During the Ameri(?an Civil War Simms espoused 
the side of the Secessionists in a weekly newspaper, and suffered 
damage at the hands of the Federal troops when they entered 
Charleston. He served in the slate House ot Representatives in 
1844-46, and the university of Alabama conferred t n him the 
degree of LL.D. He die’d at Charleston on the nth of June 
1870. 

Iji addition to the works mentioned above, Simms published the 
lollowiag poetry : — Southern Passages and Pictures ^ lyrical, seriti- 
mental aiul dcscrijjtivo poems (New York, 1834^) ; Donna Fluriday a 
tale (Chailcston, 1H/J3) ; Grouped Thoughts and Scattered Fancies^ 
soimcts (KicUmoiid, 1845) ; Arcytos^ or Songs of the South (1840) ; 
Lays of the Palmetto : a Tribute to the South LaroLtna Rvgimenl in the 
War with Mexico (Charleston, 1848) ; The Eye and the Wing^ i)oi:ius, 
(Now York, 1848) ; The City of the Silent (1850). To dninuilic 
htcrature he contributed Norman Maurice, or the Man of the People 
(Richmond , 18.51) ; and Michael lionhum. or tJui Tali of the Alamo 
(Kiclmiouil, 1852), His romances ot the American Reivoiution — The 
Partisan (11835) I Mellichampe (1836) ; Katherine Walton, or the 
Rebel of Dorchester (1851) ; and others — describt* social lile at 
Charleston, and the action covers the whole period, witli portraits of 
the political and military leaders of the tiim*. Of border talcs the 
list includes Guy Rivers, a Tale of Georgia {1834) ; Richard Burdis 
(1838) ; liordcr Beagles (1840) : Beaurhampe (i8<i2) ; Helen Halsey 
(1845) ; The Golden Chrislmu i (1852) ; anti Charkmoni (185O). Thtr 
historical romfinccs are The Ycniassee (18.35), dtjaliap largely with 
Indian character and nature ; Pdayo (1838) ; Count Julien (1845) ; 
The Damsel of Darien (1833) ; The Lily and the Totem \ V asoonselos 
(1837), which he wrote under tlitj asnimt'd name of " Frank Cooiier " ; 
and The Cassique of Kiawah (i860). Odter novels are Carl Werner 
(1838) ; Confession of the Blind Heart (1842) ; The Wigwam and th * 
Cabin, a collection of short tales (1845-18.^6) ; Castle Dismal (1843) : 
and Marie de Berniiro (1853). Simms’s other writings comprise a 
History of S. Carolina (Clai'leston, 1840) ; South Carolina in ihe 
Revolution (Charleston, 1853) ; A Geography of South Carolina 
(1843) ; lives of Franeis Marion (New York, j8.pd ; ('apt. John 
Smith (1846); The Chevalier Bayard (1848) and Nathanael Green 
(1840) ; 'Ihe Ghost of my Husband (1866) ; and War Poetry of ihe 
South — an edittd volume — (1867). Simms was also a frequent 
contributor to the magazines and literary jiapers, six of which he 
founded a.nd conducted. In the discussion on slavery he upheld the 
views of the pro-slavery partv. Ht? edited the seven dramas doubl- 
fuUy ascribed to bhakespeafe, with notes and an introductior. to 
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each play. Simms' works ia lo vols. were publisliecl at New York in 
1883 ; his Poems (2 vols., New York) in j 853. 

See his bi<jgraj)hy (liu.stou, itSiu), by Professor William P. Trent. 
A bibliographical List of the Se/>urate Writings of W. Simms of 
South Carolina (New York, 1906) was compiled by O. Wegelin. 

SIMNJEL, LAMBERT (fl, 1477-153.4.), English impostor, was 
probably the son of a tradesman at Oxford. He was about ten 
years old in 1487, and was described as a handsome youth of 
intelligence and good manners. In 1486, the year following 
the accession of Henr}" VII., rumours were disseminated by the 
adherents of the Yorkist dynasty that the two sons of Edward 
IV., who had been murdered in the Tower of l^)ndon, were still 
alive. A young Oxford priest, Richard Symonds by name, 
conceived the project of putting forward the boy Simnel to 
impersonate one of these princes as a (claimant for the crown, 
with the idea of thereby procuring for himself the archbishopric 
of Canterbury. He set about instructing the youth in the arts 
and graces appropriate to his pretended birth ; but meanwhile 
a report having gained currency that the young carl of Warwick, 
son of Kdward IV.'s brother George, duke of Clarence, had died 
in the Tower, Symonds decided that the impersonation of this 
latter prince would be a more easily credible deception. It 
is probable that Symonds acted throughout with the connivance 
of the Yorkist leaders, and e.specially of John de la Pole, earl 
of Lincoln, himself a nephew of Edward J V.', who had been named 
heir to the crown by Richard HI. The Yorkists had many 
adherents in Ireland, and thither Lambert Simnel was taken 
by Symonds early in 1487 ; and, gaining the support of the 
earl of Kildare, the archbi.shop of Dublin, the lord chancellor 
and a powerful following, who were, or pretended to be, con- 
vinced that the boy w’as the earl of Warwick escaped from the 
Tower, Simnel was crowned as King Edward / 1 . in the cathedral 
in Dublin on the 24th of May 1487. Messages asking for help 
were sent to Margaret, duchess of Burgundy, sister of Edward 
IV., to Sir Thomas Broughton and other Yorkist leaders. 

On the 2nd of February 1487 Henry VII. held a council at 
Sheen to concert measures for dealing with the conspiracy. 
Elizabeth W'oodvillc, widow of Edward IV., was imprisoned in 
the convent of Bermondsey ; and the real earl of Warwick 
was taken from the Tower and shown in public in the streets of 
London But although Lincoln is said to have conversed with 
Warwick on this occasion, he fled abroad immediately after the 
council at Sheen, where he was present. In I'lander.s, Lincoln 
joined Lord Lovell, who had headed an unsuccessful Yorkist 
rising in i486, and in May 1487 the two lords proceeded to Dublin, 
where they landed a few da5^s btjfore the coronation of Lambert 
Simnel. They were accompanied by 2000 German soldiers 
under Martin Schwartz, procured by Margaret of Burgundy 
to support the enterprise, Margaret ha\’ing recognized Simnel 
as her nephew. This force, together with some ill-armed Irish 
levies commanded by Sir Thomas Fitzgerald, landed in Lancashire 
on the 4th of June. King Ilenry^ was at Coventry when the news 
of the landing reached him, and immcdiatcjly marched to 
Nottingham, where his army was strengthened by the addition 
of 6000 men. The invaders met with little encouragement 
from the populace, who were not well disposed towards a monarch 
whom it was sought to impose upon them by the aid of Irish 
and German mercenaries. Making for the fortress of Newark, 
Lincoln and Sir Thomas Broughtem, at the bead of their motley 
forces, and accompanied by Simnel, attacked the royal army 
near the village of Stoke-on-'Irent on the i6th of June 1487* 
After a fierce and stubborn struggle in which the Germans 
behaved with great valour, the Royalists were completely 
victorious, though they left 2000 men on the field ; Lincoln, 
Schwartz and Fitzgerald with 4000 of their followers were killed, 
and Lovell and Broughton disappeared never to be heard of 
again. The priest Symonds, and Simnel were taken prisoners. 
The former was consigned to a dungeon for the rest of his life ; 
but Henry VIL, recognizing that the youthful pretender had 
l)een a tool in the hands of others and was in himself harmless, 
pardoned 1-ambert Simnel and took him into his own service 
m the menial capacity of scullion. He was later promoted 
to be royal falconer and is .said to have afterwards Ixjcomc a 


servant in the household of Sir Thomas Lovell. The date of 
Simnebs death is unknown, but he is known to have been still 
living in the year 1534. 

See Polls of Parliament, VI. ; Franci.s Bacon, History of Henry T/T., 
with notes by J. R. Lumby (Cambridge, 1881) ; l^chard Bagwell, 
Ireland under the Tudors (3 vols., London, 1885-1890) ; James 
Gairdner, Henry VIL (London, i88y) and Letters and Papers illus- 
trative of the reigns of Pichard 11 L and Henry VII. (*' Rolls " scries, 
2 vols., London, 186T-1863) ; The Political History of Kngland, 
vol. V., by H. A. L. Fisher (London, 1906) ; and W. Busch, England 
under the Tudors (1895). For a contemporary account ot Simnel's 
imposture, see Polydore V Anglicae to which all tiic 

later narratives are indebted. (K. J. M.) 

SIMOCATTA,^ THEOPHYLACT, Byzantine historian, a native 
of Egypt, flourished at Constantinople during the reign of 
Heraclius (610-640), under whom he held the office of imperial 
secretary. He is best known as the author of a history, in 
eight books, of the reign of the emperor Maurice (582-602}, 
for which period he is the best and oldest authority. The work 
describes the wars with the Persians, the Avan? and Slavs, and 
the emj)cror\s tragic end. His want of judgment nniders him 
diffuse in trifles and concise in the most interesting facts ” 
(Gibbon), but his general trustworthiness is admitted. The 
history contains an introduction in the form of a dialogue 
between History and Philosophy. Photiiis (cod. 65) while admit- 
ting a certain amount of gracefulness in the language, blames 
the author’s excessive use of figurative and allegorical expressit)ns 
and moral sentiments. AMiile the vocabulary contains man}' 
strange and affected words, the grammar and syntax are on the 
whole correct (cd. pr. by J. Ponbinus, 1609 ; best edition by 
C. de Boor, 1887, with a valuable Index Graecitatis). 

Simocatta was also the author of Physical Problems (’Airop/at (^variKal) 
in dialogue form, dealing with the juiture of animals and especially of 
man (ed. J. Ideler in Physici et medici Graeci minoves, i. 1841) ; and 
of a collection of 85 letters (moral, rustic, erotic), the supposed 
writers of which arc cither fictitious or well-known p«^rsonagcs 
(Antistheues to Pericles, Socrates to Plato, Socrates to Alcibiadcs). 
The best edition is by R. Herclier in Epistolographi Graeci (1873). 
'I‘Ue letters were translated into Latin (1509) by Copernicus (re- 
printed 1873 by F. Ilipler in Spicilegium Copornicanum), 

.See C. Krumbachcr, Geschichle dev hyzaniinischen Lileralur (1897). 

SIMON, ABRAHAM (1622-1692), English medallist and 
modeller, was born in Yorkshire in 1622. He was originally 
intended for the church, but turned his attention to art, and, 
after studying in Holland, procc^eded to wSweden, where he was 
employed by Queen Christina, in whose train he travelled to 
Paris. lie returned to England before the outbreak of the Civil 
War, and attained celebrity by his medals and portraits modelled 
in wax. During the Commonwealth he executed many medals 
of leading parliamentarians, and at the Restoration he was 
patronized by Charles IL, from whom he received a hundred 
guineas for his portrait designed as a medal for the proposed 
order of the Royal Oak. Ilaving incurred the displeasure of 
the duke of York, he lost the favour of the court, and died in 
obscurity in 1692. Among the more interesting of his medals 
arc those of tlie 2nd carl of Dunfermline, the 2nd earl of 
Lauderdale and the ist earl of London ; that of the duke of 
Albemarle, and many other fine medals, were modelled by 
Abraham Simon and chased by his brother Thomas Simon ( 7.^/.). 

SIMON, SIR JOHN (1816-1904), English surgeon and sanitary 
reformer, was bom in London on the loth of October 1816. His 
father, Louis Michael Simon, was for many years a leading member 
of the London Stock Exchange. Both his grandfathers were 
French emigrants, who carried on business in London and Bath 
respectively. His father died at almost ninety-eight, and his 
mother at nearly ninety-five years of age. Simon was educated 
at a preparatory school in Pentonville, spent seven years at 
Dr Burney’s school in Gree.iwich, and then ten months with a 
German Pfarrer in Rhenish Prussia. His father intended him 
for surgery, and he began the study of medicine on 1st October 
1833, when he was a few days short of seventeen. He was an 
apprentice of Joseph Henry Green, the distinguished surgeon at 
St Thomas’s, well known for his friendship for Samuel Taylor 
Coleridge, whose literary executor Green became. He became 

^ Other forms of the name are Simocattos, Simocatos, Simocates. 
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a demonstrator of anatomy, and was assistant surgeon to King’s 
College Hospital for several years ; and in the autumn of 1847 
he was appointed surgeon and lecturer on pathology at his old 
school, St Thomas’s, where, with progressive changes, he con- 
tinued to remain an offiiier. His life was divided between two 
great pursuits — the career of a surgeon, and the mastery and 
solution of many of the great problems of sanitary science and 
reform. In the spring of 1844 he gained the first Astley Cooper 
prize by a physiological essay on the thymus gland, and the 
following year was elected a fellow of the Royal Society. In 
T847 first lecture at St Thomas’s Hospital, on the 

** Aims and Philosophic Method of Pathological Research,” 
followed a little later by lectures on general pathology in relation 
to the principles of diagnosis, and the treatment of disease. 
These lectures were of great importance at the time, and of the 
utmost value in directing energy into new and profitable cliannels 
of work. Simon published many clinical surgical lectures of 
the greatest importance, and contributed a masterly article on 
“ Infiamrnation ” to Holmes’s System of Surgery, which has 
become a classic of its kind. It vras^ however, on his appoint- 
ment in 1848 as medical officer of health to tlie City of London, 
and afterwards to the government, that Simon’s great abilities 
found scope for congenial exercise. He stimulated and guided 
the development of sanitaiy science, until it reached in Jilhgland 
the highest degree of excellence, and gave an example to the 
civilized world. It is impossible to overestimate the value of 
Sir John Simon’s work, or tlic importance of his influence in the 
furtherance of the public health and the prevention of disease, 
and in inculcating right methods of medical government. In 
1878, after filling other offices in the Royal College of Surgeons, 
he became its president, and in 1887 was created K.C.B. It was 
largely due to his advocacy that the now St Thomas’s Hospital 
was rebuilt on its present site after it was compelled to leave 
its old habitation near London Bridge. As a surgeon, Simon’s 
work came second to his interest in sanitary science, but he 
claimed pru)rity over Cock in the operation of perineal puncture 
of the uretlira in cases of retention from stricture. He died 
on the 23rd of July 1904, (W.MacC). 

SIMON, JULES FRANCOIS ( i 8 t 4*- i 896), French .statesman 
and philosopher, was born at Lorient on the 27 th of December 
1814. His father wa.s a linen-draper from Lorraine, who abjured 
Protestantism before his second marriagt;, of which Jules Simon 
was the son, with a Catholic Breton. The family name was 
Suisse, which Simon dropped in favour of his third ])rcnomen. 

By dint of considerable sacrifice he was able to attend a seminary 
at Vannes, and was for a short time usher in a school before, 
in 1833, lie became a student at the 6cole Nonnale in Pans. 
There he came in contact with Victor Cousin, who sent him 
to Caen and tlicn to Versailles to teach philosophy. He helped 
Cousin, without receiving any recognition, in his translations 
from Plato, and in 1839 became his deputy in the chair of 
philosophy at the Sorbonne, with the meagre salary of 83 francs 
per month. He also lectured on the history of philosophy at 
the Ecole Normale. At this period he edited the works of 
Malcbranche (2 vols., 1842), of Descartes (1842), Bossuet (1842) 
and of Aruauld (1843), and in T844-1845 appeared the two 
volumes of his Ilistoire de recole d^Alexandrie. He became a 
regular contributor to the Rewue des deux mondes, and in 1847, 
with Am^dce Jacques and fimile Sai.s.set, founded the Liherte 
de pensar, with the intention of throwing ofT the yoke of Cousin, 
but he retired when Jacques allowed the insertion of an article 
advocating the principles of collectivism, with which he was at 
no time in .sympathy. In 1848 he represented the C6tes-du- 
Nord in the National Assembly, and next year entered the 
Council of State, but was retired on account of his republican 
opinions. His refusal to take the oath of allegiance to the govern- 
ment of Louis Napoleon after the coup d'eiai was followed by 
his dismissal from his professorship, and he devoted himself to 
philosophical and political writings of a popular order. Le 
Devoir (1853), which was translated into modem Greek and 
Swedish, was followed by La Religion natnrelle (T856, Eng. 
trans., 1887), Ta Liberte de conscience (1857), La Liberie polilinne 
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(1859), La Liberie civile (1859), VOtmiere (1863), Vtcole 
(1864), I^e Travail (1866), VOuvrier de huit ans (1867) and others. 
In 1863 he was returned to the Corps Legislatif for tlic 8th 
circonscription of the Si;ine, and supported “ les (!inq ” in their 
opposition to the government. He became minister of instruc- 
tion in the government of National Defence on the 5th of 
September 1870. After the capitulation of Paris in January 
1871 he was sent down to Bordeaux to prevent tlie resistance 
of Gambetta to peace. But at Bordeaux Gambctta, who had 
issued a proclamation excluding from the elections officials 
under the Empire, was all j)owerful. Ele affected to <lisputc 
Jules Simon’s credentials, and issued orders for his arrest. 
Meanwhile Simon had found means of communication with 
Paris, and on the 6th of February was reinforced by Eug(^ne 
Pelletan, E. Arago and Gamier-PagOis. Gambetta resigned, 
and the ministry of the Interior, though nominally given to 
Arago to avoid the appearance of a personal issue, was really 
in Simon’s hands. Defeated in the department of the Seine, he 
sat for the Marne in the National Assembly, and resumed the 
portfolioof Education in the first cabinet of M. Thiers’s presidency. 
He advocated free piimary education yet sought to conciliate 
the clergy by all the means in his power ; hut no concessions 
removed the hostility of Mgr. Dupanloup, who presided over 
the commission appointed to consider his draft of an elemt;ntary 
education bill. The reforms he V'as actually able to carry out 
were concerned with .secondary" education. lie encouraged the 
study of living langmagcs^, and limited the attention given to 
the making of Latin verse ; he also cn(;ourage<l independent 
methods at the £coIe Normale, and set up a school at Romo 
where members of the French school of Athens should spend 
some time. He retained office until a week before the full of 
'Ihicrs in 1873. regarded l)y the monarchical right as 

one of the most dangerous obstacles in the way of a restoration, 
whi(‘h he .did as much as any man (except perhaps the comte de 
Chambord himself) to prevent, but by the extreme left he was 
distnistcd for his moderate views, and Gambetta never forgave 
his victory at Bordeaux. In 1875 he became a member of the 
French Academy and a life senator, and in 1876, on tlie resigna- 
tion of M. Dijfaure, was summoned to form a cabinet. He 
replaced anti-republican functionaries in the civil service by 
republicans, ancl held hi.s own until the 3rd of May 1877, when 
he adopted a motion carried by a large majority in the Chaml>er 
inviting the (‘abinet to use all means for the repression of clerical 
agitation. His clerical enemies then induced Marshal MacMahon 
to take advantage of a vote on the press law carried in Jules 
Simon’s absence from the Chamber to write him a letter regretting 
that he no longer preserved his influence in tlic C'hamber, and 
thus practically demanding his resignation. His resignation 
in response to this act of the president, known as the “ Seize 
Mai,” which he might have rc.sisted by an aj)peal to the Chamber, 
proved his ruin, and he nc\ er again held office. He justified ids 
action by his fear of j)roviding an opportunity fi^r a coup d'etat 
on the part of the marshal. The rejection (jS8o) of article 7 
of Ferry’s Education Act, by which the profession of teaching 
would have been forbidden to members f)f ncm-authorized 
congregations, was due to his intervention. He was in fact the 
chief of the left centre opposed to the radicalism of Jules (ir^vv 
and Gambetta. He was director of the Gaulnis from 1879 to 
1881, and his influence in the counlrv among moderate rej)ublicans 
was retained by his articles in tJu) Matin from 1882 onwards, 
in tlie Journal des Debats, which he joined in 1886, and in the 
Temps from 1890. 

He left accounts of some of the (.‘vents in wliich he had participated 
in Souvenirs du septemhre {1^7 A), i-c Gouvernement de M. Thiers 
(z vols., 187S), in Memoives des autres (i8cSy), Nuuveaux memuires dcs 
autres (1891) iind Les DertUt vs memoires des autres (1897), while Jiis 
sketch VieivY Coum (1887) was a further contnl)ution to con- 
temporary history. For his personal history the Premiers mhnoires 
(1900) and Le Soir de tna jvurnce (1902), edited by his sun (iustavc 
Simon, may be supplemented by Leon S6che*s figures brelvnnes, 
Jtiles Simon, sa vie, son oeuvre (new ed., i8yS), aiid G. Picot, Jules 
Simon: notiic historique . . . (1897); also by many references to 
periodical literature and lollected essay 1 in iJugu P. 'riiicmc's Guide 
bihiiographiijft'' dc la lUt.JranQ, dv iSoo d jijo 6 (1907). 
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SIMON MAGUS (“ Simon the Magician ” ; Gr. a 

wizard), a character who appears in the New Testament and 
also in the works of the Christian Fathers. In Acts viii. 5-24 
he is portrayed as a famous sorcerer in Samaria who had been 
converted to Christianity by Philip. His personality has been 
the subject of considerable discussion. The conclusions to 
w-hich the present wTiter has been led are mainly as follows: 
(1) that all we know of the original Simon Magus is contained 
in Acts ; (2) that from very early times he has been confused 
w^ith another Simon ; (y,) that the idea that Simon Magus is 
merely a distortion of St Paul is absurd. 

As regards the story of Acts viii. 5-2.J, it will suffice to make a few 
remarks. First it is interesting to note that Simon Magus was 
older than Christianity. The first missionary enterprise 
of the nascent Church brought it into contact with a 
magician who had lor a long time amazed the pcoi)lo of Spnaria 
with h'.s sorceries (7^ ii). This person gave himself out to be “ some 
great one,” but the popular voice defined his claim.s by saying 

this man is that power of Ood which is called Great.'* Such a 
voice of the people cannot be imagined in Judaea, but Samaria was 
more open than Judaea to the inllucnce of Greek ideas. Readers of 
Philo are familial’ with the lialf-philosopliical and half-mythological 
mode of thought by which the “ powers of Cod " arc substantialized 
into independent jjersonalities. TIktc weie powers of all sorts, 
powers of help and salvation and also powers of punishment (Philo i. 
431). It was tlirough these powers tliat the incorporeal world of 
thought was framed, which served as the archetyj)0 of this world 
of appearance. The various powers are sometimes summed up 
under the two heads of and tvcpryfriK-ij, w'hich corre-spond 

to the two names /ci'pios and 9 c 6 i, Which of them — if it is lawful 
at all to argue from Alexandria to baniaria — is to be identified 
with the one called “ great " vve have no nieaiis of deciding. Not- 
withstanding his own success as a magician Simon Magus was 
amazed in his turn at the superior power of Christianity, iiut he 
did not understand that lliis power was spoilt by .self-seeking, and 
his ofier of money to the Ai>ostlcs, to enable him to confer the gift 
of the Holy Ghost, has branded his name for ever tluough the use 
of the word ' simony " He wa.s, however, a baptized Christian, 

and accepted with meekne.ss tlie rei)ukc of J-^eter. The last that 
we hear of him is hi& humble entreaty to the Apo.stl(!S to p^*ay for him. 
Had the writer of Acts known anytliing of his subsequent adventures, 
he might certainly have been expected to give some hint of them. 

There is no reason for identifying the Simon Magus of Acts with 
the Simon, also a magician, who was a fri(rnd of Felix, and employed 
by him to tempt Drusilla away from her husband Azizus, the king 
of the Emesi. The name Simon was common, and so was the cl^m 
to magical j)owcts. But the Simon of JoKphus (Ant. xx. 7, § 2) 
is expressly declared to have been a jev.' and a ualive of Cyprus. 

The Aijostolic Fathers say nothing about Simon Magus, but 
with Ji:-=tin Martyr we startling developments. In his First 
. . Apology, written in .a..d. 138 or 139, he tells us that one 

justitt. Simon, a Samaritan, from a village called Gitta or Cittae 
(sec Ency. iSibL iv. col. 4538), performed such miracles by magic 
acts in Rome during the reign of Ckiudius. that he w'as regarded 
as a god and honoured wdth a statue “ in the river Til)er, between 
the Iw'o bridges, Imving an inscription in Latin a.s follows : Simoni 
Di'.o Sanct. " And almost all the Samaritans," he goes on to 
say, and a few' among the other nations, acknowledge and adore 
him as first God. And one Hekm, who went about with him 
at that time, whw before had had her stand in a brothel, they say 
w'as the first thought that was brought into being by him " (AboL i. 

*" 3 !- Justin goes on to .speak, as from personal knowledge, 
of the icats o] magi'- performed by Menandtu', another Samaritan 
anci a di.sciple of .Simon's, w'ho ^ r.-rsLiadc^ his followers that tli'’'y 
would never die. After Menander Justin proceeds to speak of 
Marcion, who wa.s still teaching at the time. Tlie followers of Simon 
Magus, of Menander and of Maicioii, he says, were all called 
t^hristians, but so also Kjacurcans and Stoics were alike called 
philosopliers. He had himself composed Ji treatise against all the 
heresies that there had been, which he was willing to present to 
the imperial family (Apol. i. 26. 4-S), As Justin was himself a 
Samaritan it is natural that his fellow-countrymen should bulk 
largely in his eyes. Accordingly w'e find him reverting to Simon 
and Menander in a later pas.sage of the same Apology^ where he 
repeats that in the royal city of Rome, in the time of Claudius Caesar, 
Simon so astonishetl " the holy Senate " and the Homan pciople 
that he was worshipped as a god and honoureil with a statue (Apol. 
i. 56), which Justin petitions to have taken down. In the Semnd 
Apology also there is a jjassage which seems mutilated 
placcd, in which he declares himself to have " desjiised the impious 
and misleading teaching of the Simonians in nio own nation " 
(Apol. ii. 15. i). In the Dialogue (340 c, ch. 120) he prides himself 
on the independence and lo\'e of truth which he had cli.splaycd in 
the Apology. " For," he says, "in w'riting to Caesar, I showed no 
regard even for any of my owm nation, but said that they were 
deceived by trusting in a magician of their own race, Simon, whom 
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they assert to be God, above all rule and authority and power ” 
(cf. Eph. i. 21). 

Such is the testimony of Justin ; what is it worth ? In 1574, 
during the pontificate of Gregory XIII., a stone was dug up in the 
island of the Tiber bearing the inscription — " Semoni Sango Deo 
Sacrum Sex. Pompeiiis " (.see Semo Sancus). This discovery has 
led many to suspect that Justin Martyr had somehow been hoaxed. 
The stone is not the only one of its kind, and it is a serious charge 
to bring against Justin to .suppose him guilty of so silly a confusion 
as this. But Justin Martyr was decidtJclly weak in history, and 
it is not unreasonable to suppose that he may have ccjnfused the 
Simon of Acts with a herctiegu leader of the same name who lived 
much nearer to his own time, especially as tliis other Simon also 
had a great reputation for magic. A full century must have elapsed 
between the conversion of Simon Magus to Christianity and the 
earliest date possible (which is the one that we have adopted) for 
the composition of Justin Martyr's First Apology. That work is 
assigned by Schmicdel and others to about a.d. .152. Justin Martyr 
could not have been mistaken as to the fact that the bulk of his 
countrymen wcjre followers of a religious leader named Simon, 
whose discii)lc Menander he seems to speak of as an elder con- 
temj^orary of his own. But having a mind void of historical per- 
spective he identified this Simon with .Simon Magus. 

When once this identification had been made by Justin, it was 
taken for granted by almost all subsequent writers. 'J'hc tempta- 
tion to trace all heresy to one who had been condemntjd by Peter 
was too strong for the Fathers.' Dr George Salmon brought light 
into darkness by distinguishing between Simon of Gitta and the 
I original Simon Magus, Wh£it has not: perhaps be(?n so clearly 
perceived is the consequence that all that is told about Helen refers 
to the later Simon. 

Witli Hegesippus, who wrote during the episcopate of Elcutherus 
(a.d. 17C-189), as with Justin, .Simon heads the list of 
heretics, but theTC is no identification of him with Simon . 
Magus; indeed, the; context plainly excludes it (Eus. II. E, 
iv. 22). 

During the same episcopate Irenaeus was appointed bishop of 
Lyons. In lus work A gainst Harcsies (i. lO) we hear for the first Lime 
of opposition on the part of Simon to the Apostles after 
his pretended conversion, llis magic, wc are told, pro- 
cured him the honour of a statue from the emperor Claudius. He was 
glorified by many as God, and ho taught that it was he who appeared 
among the Jews" as the Sou, in Samaria as the I'ather and among 
other nations as the Holy Spirit. He was indeed the highest power, the 
Father, who is above all, but he consented to be called by whatever 
name men cho.se to give him. Irenaeus then goes on to tell how at 
'l yre Simon rescued Helen from j)ro.stitni.ion, and took her about with 
him, saying that she W'as the first thought of his mind, the mother 
of all things, by whom in the beginning he had conceived the idea 
of making angels and arch-angels. For that this Thought (^rroia), 
recognizing her father’s will, had leapt forth from him, and de- 
sctmtled to lower regions, and generated the angelic powers by whom 
this world was made. But after she had done so she was detained 
by them through ill-will, since they did not W'ish to be Lhoiight the 
ofisijiing of any other being. For, a.s for fiimsclf, they knew nothing 
at all about him. But his Thought had been detained by the angelic 

C owers which liad been sent forth from her, and had been subjected 
y them to every indignity, so that she might not return on high 
to her ow'ii fathtT, insomuch that she was even enclosed in a human 
body, and for age after age transmigrated into different female 
forms, as though from one vessel into another. For she had been 
also in that Helen w'ho was the cause of the 'rrojan War. But 
w'hilc she passed from body to body, and consequently siifierecl 
peipetual intlignity, she had at the last been prostituted in a brothel ; 
she was " the lost sheep." Wherefore he Inmscdf had come to free 
her from her bonds, and to confer salvation upon men through 
knowledge of himself. For as the angels were mi.smanaging the 
world, owing to their individual lust for rule, he had come to set 
things straight, and had dtsscended under a changed form, likening 
him.scjlf to the Principalities and Powers through whom he pa.ssed, 
so that among men he apiicared as a man, though he was not a man, 
and was thought to have suffered in Judaea, though he had not 
suffered. But the prophets had delivered their proidiecies under 
the inspiration of the world-creating angcl.s : wherefore those who 
had their hope in him and in Helen minded them no more, and, as 
being free, ciid what they pleased ; for men were saved according 
to his grace, but not according to just works. For works were not 
just by nature, but only by convention, in accordance with the 
enactments of the world -creating Angels, who by precepts of this 
kind sought to bring men into slavery. Wherefore he promised that 
the world should be dissolved, and that those who were his should 
be freed from the dominion of the world-creators. Irenaeus con- 
cludes his account by saying that this Antinomian teaching had its 
logical consequence in his followers, who lived licentious hves and 
practised every kind of magi c. The y also, he adds, worshipped 
CiSeiil"of 'Aiexanclriar(.^/7'ow . vii. § 107)”' alone seems to have 
an inkling that there was something wrong. He puts Simon after 
Marcion, and yet refers in the same breath to his acceptance of 
Peter's preacliing. 
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images of Simon under the form of Zeus, and of Helen under that of 
Athena. They were called Simoniani, and were the introducers of 

knowledge falsely so called.'* In the next chapter Irenaeus speaks 
of Menander, who was also a Samaritan, as the successor of Simon, 
and as having, like him, attained to the highest pitch of magic. 
His doctrine is rcpre.sented as being the same as that of Simon, only 
that it was he this time who wa.s the saviour of the world. 

It is evident that the Samaritans were not to be outdone by the 
Jews, that Mount Geiizim was once more being set up against 
Jerusalem, and that a bold bid was being made by the hated 
Samaritans for a world-wide religion, which .should embrace Pagans 
as well as Christians. But before such an amalgam of paganism and 
Christianity could be propounded, it is evident that Christianity 
must have been for some little time before the world, and that the 
system cannot possibly be traced back to Simon Magus. Is it not 
this early struggle between Jewish and Samaritan univcrsalism, 
involving as it did a struggle of religion against magic, that is really 
symbolized under the wild traditions of the contest between Peter 
and Simon ? ^ 

I'ertullian is fond of alluding to Simon Magus. He says that he 
offered money for the Holy Spirit (De fuga^ 12] De anima^ 34), that 
r-i..# cursed by the Apostles and expelled from the faith 

Tertu an. consoled Idmself for the loss of the 

Spirit by the purchase of Helen of Tyre {De an, 34), that he was 
honoured at Rome with a statue bearing the inscription " Sancti 
Dei *’ (Apol, 13), that the Simonianae magiae discAplina had been 
condemned by Peter {De praescr. 33), and that in his own day (he 
died in a . d . 220) the followers of Simon professed to raise the souls 
of prophets from the dead {De anima^ 57). In a list of heretics 
Marcion, Valentine and Apelles are followed by Hebion a»d Simon, 
whom we may take as standing respectively for Jewish and Samaritan 
types of Christian heresy (De praescr, 10). But the important 
passage is the account 01 his doctrine in De anima, 34, which is 
evidently derived from the same source as that of Irenaeus. The 
pseudo-Tortullian in the short treati.se Against all Heresies lets us 
know that the being whom the Most High God came down to seek 
was Wisdom. This is important as bearing upon the connexion 
between Simon and Valentinus. In the Clomeutinc Homilies (ii. 25) 
it is said that Simon called Helen 

We now come to the important testimonjj of Hippolytus {c, a.d. 
2tS<-222). In his Reftitaiio omnium haeresium he gives the same 
. account as Irenaeus with certain slight diderunccs, which 
^ indicate a common source rather than direct borrowing. 

* The word used for the Thought of the first Father, which 
in Justin is (¥VQ'.o,y and which .the translator of Irenaeus renders 
by conceptio and 'rertullian by injection is in Hippolytus iwlvoia. 
We are told that Simon allegorized tlie wooden horse and *' Ht len 
with the lamp," ® and applied them to himself and his iwlroLa. 
Upon the story of " the lost sheep " Hippolytus comments as 
follow.s. " But the liar was enamoiire.'d of tins wench, whose name 
was Helen, and had bought her and had her to wife, and it was out 
of respect for his disciples that he invented tliis fairy-tale " {Hef 
O, H, vi. 19). To this he adds a scathing indie Linent against the 
licentiousne.s.s of the Simonians.’* Hippolytus speaks in latiguage 
similar to tliat of Irenaeus about the variety of magic arts practised 
by the Simonians, and also of their having images of Simon and 
Helen under the forms of Zeus and Athena. But here he has a 
significant addition. " But if any one, on seeing the images either 
of Simon or Helen, shall call them by Iho-ie names, he is cast out, 
as showing ignorance of the mysteries." From tills it is evident that 
the Simonians did not allow that they worshipped their founders, 
Lipsius conjectured that the supposed worship of Simon and Helen 
was really that of Herculcs-Melkart and Selene- Astarte. Baur 
before him made Simon s vof, the Sun. In the Clementine 
Recognitions Helen is called Luna (ii. 8, 9), and in the Homilies slio 
is mystically connected with the lunar month [Horn. ii. 23). 

Hipjiolytus, like the rest, identified .Simon of Gitta {^Ifuar 
6 Virrrirds, vi. 7) with Simon Magu.s. Reduced to despair, he .says, 
by the curse laid upon him by Peter, he embarked on tfie career 
that has been described. " Until he came to Rome also and fell foul 
of the Apostles. Peter withstood him on many occasions. At last 
he came (here some words are missing) and began to teach sitting 
under a plane tree. When he was on the point of being shown up, 
he said, in order to gain time, that if he were buried alive he would 
rise again on the third day. So he bade that a tomb should be dug 
by his disciples and that he should be buried in it. Now they did 
what they were ordered, but he remained there until now : for he 
was not the Christ." 

Prefixed to this account of Simon, which, except in its dramatic 
close, so nearly tallies with that of Irenaeus, is a description of a 
book of which he was the author. It i.s (quoted under the title of 
The Declaration (vi. 14, 18) or The Great Declaration (vi. ix). The 


1 The account given by Irenaeus should be compared with wliat 
is said of Simon Magus in the Clementine Homilies^ ii. 22, where the 
rivalry between Jews and Samaritans becomes evident (cl. Re- 
cognitions^ i. 57). 

» On this see Epiph, xxi, 3. 

• Hippolytus says the free love doctrine was field by them in its 
frankest form. 
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longest extract from it is in vi. 18, but others occur here and there, « 
and, where not explicitly quoted, it still underlies the statements 
of Hii)polytus. It is written in a mystical and pretentious .style, 
but the pliilosophy of it, if allowance be made for the allegurical 
method of the time, is by no means to be despised. As Hippolytus 
himself in more than one place (iv. 51, vi. 20) points out, it is an 
earlier form of the Valentinian doctrine, but there are things in it 
which remind us of the Stoic physics, and much use is made of the 
Aristotelian distinction between ivipyeia and 

Starting from the assertion of Moses that God is " a devouring 
lire " (Deut. iv, 24), Simon combined therewith the philosophy o' 
Hcracutus which made fire the first principle of all things. This 
first principle he ilcnomiuated a " power without end " {dvvauLS 
dfripavTOi), and he declared it to dwell in the sons of men, beings 
born of flesh and blood. ■ But lire was not the simjile thing that the 
many imagined, and Simon distinguished bctw(;cn its hidden and 
its manifest qualities, maintaining, like Locke, tiiat the former were 
the cause of the latter. Like the Stoics he conceived of it as an 
intelligent being. From tliis ungeiicrated being sprang the generated 
world of wlxich we know, whereof there were six roots, having each 
its inner and its outer side, and arrangerd in jiairs {ffvi;vylaL) as 
follows : voOs and ivl^ota = oCtp'tvds and yrj ; and dvofie. ^ 

ij\ios and creX'/ivyj ; \oyiefi6t and ivdOfLTjffLf =■ d'qp and UStap. These 
six roots arc also called six powers. Conimingled with them 
all was the great power, the “ power without end." This was that 
" wliich stands, which stood and yet .shall stand." It existed 
potentially in every child of man, and might be developed in each 
to its own immensity, 'l‘he small migiit become great, the point be 
enlarged to infinity (iv. 51, v. 9, vi. 14). Tliis indivisible ijoiut 
which existed in the body, and of which none but the spiritual loiew, 
was the Kingdom of Heaven, and the grain of mustard -seed (v. 9). 
But it rested with us to develop it, and it is tliis responsibility which 
is referred to in tlic wortis — " that we may not be condemned with 
the world " (i Cor. xi. 32). For if the image of the Standing One 
were not actualized in us, it would not survive the death of the 
body. " The axe," he .said, " is nigli to the root.s of the tree. Every 
tree tlmt bringeth not forth good fruit is cut down and cast into the 
fire " (cf. Matt. iii. 10). 

The whole book is a queer mixture of Hellenism and Hebraism, 
in which the same method of allegory is applied to Homer and Hesiod 
as to Moses. TIutc i.s a physiological interpretation of the Garden 
of Eden, 'i'he five books of Moses arc made to represent the five 
senses. There is a mystical passage on the unity of all things, sug- 
gestive of " the liymn the Brahman sings." Its language seems to 
throw light, on the story about Helen. " Tliis," he says, " is one 
power, divided between above and below, wHell-gcnerating, .sclf- 
mcreasing, self-seching^ scl f- finding ^ being its own mother, its own 
father, its owti sister, its own spouse, its own daughter, its own son, 
mother, father, an abstract unity, being the root of all things " 
(Hipp, Re/. 0. H, vi. 37). That a learned man like Hippolytus 
should refer a work wliicli contains (^uototions from the l^pi.stles and 
Gospels to Simon Magus, who was probably older than Jesus Christ, 
shows the extent to which men can be blinded by rtdigious bigotry. 

Next in order comes Origen, who was ordained priest in a.d. 231 
(Eus. H, E. vi. 23, 26). Th<i mo.st intcrestijig point in his evidence 
relates to the decline of the Saiuaritaji attempt to CvStablish oHaea 
a world religion. After speaking of Dositheus tiie Samari- ^ ‘ 
tan, who persuaded some of his countrymen that he was the Christ 
prophesied by Moses, he goes on to say : " Also Simon the Samaritan , 
a magician, wished to filch away some by his magic. And at the 
time indeed he succecjcled in his deception, but now 1 suppo.se it is 
not possible to find 30 Simonians altogether in the world ; and 
perhaps I have put the number higher than it really is. But in 
l»alt:stinc there are very few, and in the rest of the world, in which 
he wished to spread his own glory, lus name i.s iiowh(?re mentioned. 
If it is, tlds i.s due to the Acts of the Apostles. It is the Christians 
who say what is said about him, and it has become plain as daylight 
{}f Mpyfta ipLapTi'f/rrjatv) that Simon was uollung divine" (Origen, 
Cont. Cels. i. 57). Origen also intnitioiis that some of the sect were 
called Heleniani (v. 62). 

The treatise of the pse?udo-Cyprian De Rebaptismate is assigned by 
some to about a.d. 260. The writer says tiuit on the strength of 
the words of John, that " we wtTc to be baptized with p ^ 
the Holy Gho.st and with fire," the Simoniat;,s maintained 
that the orthodox baptism was a men; form, and that they 
liad tile real baptism, for, as .soon as their neophytes went down into 
the water, a fire ajipeared on it. 'J'lie writer does not dispute the 
fact, but is at a loss what to make of it. Was it a bit of jugglery, or 
a natural phenomenon, or a piece of self-deception, or an effect of 
magic ? In advocacy of this bapti.sm, wc are told, there was com- 
posed by tlie same heretics a book which was inscribed the Rr caching 
of Raul. 

Amobius (early in the 3rd century) introduces ns to a new jdiase 
of the Simon-lc?gend. " They had seen," he says, " the car of Simon 
Magus blown away by the mouth of Feter and vani.-^h at /irnobius, 
the name of Clinst. They liad seen, I say, liim who 
trusted in false gods and was betrayed by those gods in their fear, 
brought headlong down by his own weight, lie witii broken legs, and 
afterwards be carried to Brunda and, exi^iisted by sufferuig and 

^"^iirgTiv. 3 i7v. fJTvi. 9 , XI, 14, 17- 
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shame, fling himself down once more from the ^able of u lofty roof.*' 
'I'he immediate sequel shows that belief in tlus story was confined to 
Christians, 

Eusebius (aliout a.d. 264-340) follows Justin Martyr and Ircnaeiis, 
but he adds the statement, which is not derived from them, tliat 
BuaMua* Opposed Simon at Rome under the ri;ign of Claudius. 

From Origen's statement one migld have' thought that 
the Sinionians would have dwindled out altogether by the time of 
Eusebius. But they were still extant in liis time, and there is no 
sect of whom he speaks in such unmeasured terms of vituperation.' 
iuisebiiis's account of Menander (iii. 26) is also based ut>on Justin 
and Irenaeus. 

St Cyril of Jerusalem (a.d. 34O) in the sixth of his Catechetical 
Lectures prefaties his history of the Manicliecs by a brief account of 
Cvr//. earlier heresies. Simon Magus, he says, was the father 
of all heresy. After being cast out by the Apostles he 
cain<* to Rome where, having joined to himself a profligate woman 
of the name of Helen, he gave oiit that ii was he wIjo appeared as 
the father on Mt. Sinai, and afttu'wards, not in thcj flesli, but in 
appearance ( 5 oKyy«i) as Jesus Christ, and, finally, as the Holy 
tihost, according to the promise of Chriiit. His success at Rouui 
was so great that the emj)eror Claudius erected a statue to him with 
the inscription Simoni JJeo Sancto. The triumj)h of Simon Magus 
was terminated on the arrival of Ptder and IVul at Home. Simon 
Magus had given out that he was going to be translat«?d to heaven, 
and was actually careering through the air in a cliariot drawn by 
demons when Peter and Paul kiielt down and prayed, and their 
prayers brought liini to earth a mangled corpse. 

vSuch is the form assumtsd by the legend of Simon Magus about 
the middle of the 4th century. It is interesting to note in it th<^ 
iirsi introduction of Paul on the scone, at hiast liy name. The reader 
who is not familiar with tlie eccentricities of ll\e Tubingen school 
will doubtless bo suijiriscd to learn that the I^aul who thus quicdly 
^lips in at the dose of the drama was himself all along tin; disguiscul 
villain of the ]>lot, the very Simon Magus whom he comes to assist 
Peter in de.stroying (see below). 

Epijihanius (c. a.d. 367) is a writer who has nothing but his 
learning to rwommend him. It sot.'ins that there wore some Simonians 
fij/- still in existence in his day, but be speaks of th<?m as 
pbaniua* extinct. Gitla, he says, had sunk from a town 

into a village. He makes no mention of the Great De- 
claration, but as in several places he makes Simon speak in the first 
j)crson, the infenmee is that he is quoting from it, though jierhaps 
not verbatim. 'I’ake, for instance, the following passage : But 
in each heaven I changed iny form,'* says he, “ in accordance with 
the form of those who were in each heaven, that I might escape the 
notice of my angtdic powers and come down to the Thought, who is 
none other than her who is also called i^rounikos an<l Holy Ghost, 
through whom I created the angels, whik* the angels created the 
world and men ” (36 C, D). And again, " And on her account,** ho 
.says, ** did I come clown ; for this is that which is written in the 
Go.speI *the lost sheep'** (58 A)» Epiphanius further charges Simon 
with having tried to wrest the words of St Paul about the armour 
of God (Eph. vi, 14-16) into agrt?enicnt with his own identification 
of the '* ennoia ** wnth Athena, He tells us also that he gave barbaric 
names to the “ principalities and i)ower.s,'* and that he was the 
begimiing of the Gnostics. "I'hc Law, according to him, was not of 
GckI, l)ut of ** llic sinister power.** 

The same w’lis the case with the prophets, and it was death to 
Ixjlicve in the Old Testament. Epiphanius clearly has before him 
the Siime written source as Hippoiytus, which we know to have bc^en 
the Great Declaration, The story of Helen is thus definitelj^ shown 
to bc^long to the second Simon, and not at all to the first. Dr Sfilmon 
pointed out that Simon was known us a WTitcr to th<i author of the 
Clementine Recognitions (ii, 36), and towards the close of the 4th 
century wc find St Jerome quoting from him as such.^ 

Two points must by this time have become clear: (i) that 
our knowledge of the original Simon Magus is confined to what 
we are told in the Acts, and (2) that from the earliest 
TUbima confused with another Simon. Tlie 

tbeo^ initial error of Justin was echoed by every subsequent 
writer, with the one exception of Hegesippus, who 
had perhaps not read him. There were, of course, obvious 
rea.sons for the confusion. Both Simons were Samaritans, both 
were m^icians, and the second Simon claimed for himself what 
was claimed for the earlier Simon by the people, namely, that 
he was the great power of God. But, if the end in view with 
the Fathers had been the attainment of tnjth, instead of the 
branding of heretics, they could not possibly have accepted the 
Great Declaration^ which contains, as we have seen, the story 
of Helen, with its references to the Gospels, as the work of Simon 

' See //.E. ii. 1, 13, 14, iii. 26, iv. 11, 22. 

* 58 D, xxi, 4, dpKTTepat durdfieui. 

* Comm, on Matt. xxiy. 5 Ego sum sermo Dei, ego sum speciosus, 
ego paraclctus, ego omnipitiens, ego omnia Dei. 
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Magus. As regards the third point, the dilHculty is to maxe 
clear to the ordinary mind why it should be treated at all. But 
as Schmiedel champions the Tubingen view in the Encyclopaedia 
Biblica, it cannot be overlooked. 

Among the sources of the Simon-legend we have omitted the 
pseudo-Clementine literature and a number of Apocryphal 
Martyria, JPassiones and Acius, It is necessary to treat them 
separately in connexion with the Tubingen view, which repre- 
sents Paul as the original Simon. That view is based on these 
works of fiction, of uncertain date and authorship, which seem 
to have been worked over by several hands in the interest of 
diverse forms of belief. The romance of Clement of Rome 
exists at present in two forms, in Greek under the name of the 
Clementine Homilies and in a Latin translation by Rufinus, 
which is known as the Recognitions (see Clementine Litera- 
ture), It is contended that the common source of these docu- 
ments may be as early as the 1st century, and must have 
consisted in a polemic against Paul, emanating from the Jewish 
side of Christianity. Paul being thus identified with Simon, 
it was argued that Simon’s visit to Rome had no other basis 
than Paul’s presence there, and, further, that the tradition of 
Peter’s residence in Rome rest,s on the assumed necessity of his 
resisting the arch-cnemy of Judaism there as elsewhere. Thus 
the idea of Peter at Rome really originated with the Ebionites, 
but it was afterwards taken up by the Catholic Churcli, and then 
Paul was associated with Peter in opposition to Simon, who had 
originally been himself. 

Now it must be conceded at once that the Clementine Homilies 
are marked by hostility to Paul. Prefixed to them is a supposed 
letter from Peter to James, in which Peter is made to write as 
follows : — 

For some of the converts from the Gentiles have rejected the 
preaching through me in accordance with the law, Jiaving accepted 
a certain lawlc.s.s and babbling doctrine of the enemy (roO ixi^pov 
dvBpwirov), And this some people have attempted while 1 am Kiill 
alive, by various interpretations to transform my words, unto the 
overthrow of the law ; as though I also thought thus, but did not 
picach it openly : which be far from me 1 For to do so is to act 
against the law of God as spoken through Mostjs, the eternal duration 
of which is borne witness to by our Lonl. Since He said thus 
‘ Htsavcii and earth shall jiass away : one jot or one tittle shall 
not pass away from the law ' (cf. Matt. v. 18). Kow this He said 
that all might be fulfilled. But thty, j^ofessing sonudiow to know 
my mind, attempt to c::poun(l the words they heard from me more 
wisely than t who spoke tht^ir, telling those who are instructed by 
them that this is my meaning, which 1 never thought of. But if 
they venture on such falsehoods wdiile I am still alive, how much 
more when I am gone will those who come after me dan? to do so I ** 

It would be futile to maintain that that passage is not aimed 
at Paul. It does not identify Paul with Simon Magus, but it 
serves to reveal an animus which would render the identification 
easy. In the 17th Homily the identification is effected. Simon 
is there made to maintain that he has a better knowledge of 
the mind of Jesus than the disciples, who had seen and conversed 
with Him in person. Hk reason for this strange assertion is 
that visions are superior to waking reality, as divine is superior 
to human (xvii. 5, 14). Peter has much to say in reply to this, 
but the passage which mainly concerns us is as follows : — 

** But can any one be educated for teaching by vision ? And if 
you shall say, * Jt is i>ossibl(?/ why did the Teacher remain and 
converse with waking men for a whole year ? And how can wc* 
believe you even as to the fact that he ai)peared to you ? And how 
can he have appeared to you seeing that your sentiments are opposed 
to his teaching ? But if you were seen and taught by him for a 
single hour, and so became an apostle, then preach his words, 
expound his meaning, love his apostles, fight not with me who had 
converse with him. For it is against a solid rock, the founda tion-stone 
of the Church, that you have opposed yourself in opposing me. if 
you were not an adver.sary, you would not be slandering me and 
reviling the preaching that is given through me, in order that, as 1 
ht?ard myself in person from the Lord, when I si)cak I may not be 
b(?Jieved, as though forsooth it were I who wa.s condemned and I 
who was reprobate.* Or, if you call me ‘ condemned ' {Kar^yviae^ivovy 
Gal. ii. II), you are accusing God who revealed the Christ to me, 
and are inveighing against Him who oalh?d mo blessed on the ground 
of the revelation. But if indeed you truly wish to work along with 

* Reading with Schmiedel dboKipov Bpras (from i Cor. ix 27) 

in place of ci)6'oiuAu>Ci/ros. 
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the truth, learn first from us what we learnt from Him, and when 
you have become a disciple of truth, become our fellow-workman.” 

Here we have the advantage, rare in ecclesiastical history, 
of hearing the other side. The above is unmistakably the voice 
of those early Christians who hated Paul, or at all events an 
echo of that voice. But how late an echo it would be hazardous 
to decide. Schmiedcl asks, ** How should Paul ever come to be 
in the 2nd, or, as far as the pseudo-Clementine Homilies and 
Recognitions are concerned, even in the 3rd or 4th century, 
the object of so fanatical a hatred ? It is a psychological im- 
possibility.” Yet the love and hatred aroused by strong char- 
acters is not confined to their life-time. There is not the slightest 
reason why there should not have been people in the 3rd or 4th 
century who would have been glad to lampoon Paul. The 
introduction of Pauline features, however, into the representation 
of Simon Magus is merely incidental. The portrait as a whole 
is not in the least like Paul, and could not even have been intended 
for a caricature of him. 

There are other features in the portrait which remind us 
strongly of Marcion. For the first thing which wc learn from 
the Homilies about Simon’s opinions is that he denied that God 
was just (ii. 14). By “ God ” he meant the Creator. But he 
undertakes to prove from Scripture that there is a higher God, 
who really possesses the perfections which arc falsely ascribed 
to the; lower (iii. 10, 38). On these grounds Peter complains 
that, when he was setting out for the Gentiles to convert them 
from their worship of many gods upon earth, the Evil Power 
(r/ KctKia) had sent Simon before him to make them believe that 
there were many gods in heaven. Peter throughout is repre- 
sented as defending the of God against Simon’s attacks 

on it (e.g. iii. 3, 9, 59). 

If we knew mon?, we might detect other historical characters 
concealed under the mask of Simon. Just as whatever Plato 
approves is put into the mouth of Socrates, so whatever the 
author of the Homilies condemns is put into the mouth of 
Simon Magus. But while thus seeking for hidden meanings, are 
we not in danger of missing what lies on the surface, namely, 
that the Simon Magus of the Clementine romance is a portrait 
of Simon of Gitta, after he had been confused with the Simon 
of Acts} The mention of Helen in the Clementines stamps 
them as later than the Great Declaration, in which, to all appear- 
ance, her story originates. Indeed, the Clementine romance may 
most fitly be regarded as an answer to the Great Declaration, 
the answer of Jewish Gnosticism to the more Hellenized Gnosti- 
cism of Samaria. I/ft us look at the Homilies in this light, and 
sec how far what they have to tell us about Simon accords with 
conclusions which wc have already reached. 

Simon, wc are informed, was a Samaritan, and a native of Gitta, 
a village situated at a distance of 6 (rxoii'oi (about 4 m.) from the 
H /If ^ 1 ^‘’ name of his father was Antoiiius, that of his 

ttomiueB* jiiQther Rachel. J Ic studied Greek literature in Alexandria, 
and, having in addition to this great power in magic, was so jnifled 
up by his attainments that he wished to be considered a highest 
power, higher even than the Cod who created the world.' And some- 
times ht5 ” darkly hinted ” that he himself was Christ, calling himself 
the Standing One. Which name he used to indicate that he would 
stand for ever, and had no cause in him for bodily decay. He did 
not believe that the God who created the world was the highest, nor 
that the dead would ris(?. denied Jerusalem, and introduced 
Mount Geriziin in its stead. In i)lace of the real Christ of the 
Christians he proclaimetl himself ; and the Law he allegorized in 
accordance with his own preconceptions. He did indeed preach 
righteousness and judgment to come : but this was merely a bait 
for tiio unwafy. 

So far we have had nothing that is inconsi.stent with Simon of 
Gitta, and little but what wc are already familiar with in connexion 
either with him or his disciple Menander. But in what follows the 
identification of this Simon with the Simon of Acts has led the 
novelist to give j)lay to his fancy. It may be well to premise that 
in the view of the writer of the Homilies^ ” All things are double one 
against another.” “ As first night, then day, and first ignorance, 
then knowledge (7»/w<rts), and first sickness, then healing, so the 
things of error come first in life, and then the truth supervenes upon 
them, as the physician upon the sickness.” (Horn, ii. 33). In this 
way every good thing has its evil forerunner. 

According to the Homilies ^ the manner of his entering on his 
career of impiety was as follows. There was one Jo hn, a Hemero- 

Schmiedcl, AinaT 4 pa. 
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baptist, who was the forerunner of our Lord Jesus in accordance 
with the law of parity ; 8 as the Lord had twelve Apostles, 
bearing the number of the twelve solar months, so had he thirty 
leading men, making up the monthly talc of the moon. One of these 
thirty leading men was a woman called Helen. Now, as a woman is 
only half a man, in this way the number tiiirty was left incomplete, 
as it is in the moon’s course. Of these thirty disciples of John the 
first and most renowned was Simon, But on the death of the 
master he was away in Egypt for the practice of magic, and one 
Bositheus, by spreading a false report of Simon's death, succeeded in 
installing himself as head of the sect. Simon on coming back 
thought it better to dissemble, and, pretending friendship for l)osi- 
theiis, accepted the .second )dace. Soon, however, he began to hint 
to the tliirty that Dositheus was not as well acquainted as he might 
be with the doctrines of the school. Dositheus was so enraged at 
these suggestions, which w(?re calculated to undermine his position 
as the Standing One, that he struck at Simon with his staff. But 
the staff went clean through thci body of Simon as though it had betjii 
vapour. Whereat Dositheus was so amazcxl that he said to him, 
” Art thou the Standing One ? And am 1 to wor.ship thee ? ” 
When Simon said, ” I am,” Dositheus, knowing that he iumseif was 
not, fell down and worshii)ped him. Thtm he retired into the number 
of the twenty- uiiH! leaders, and not long afterwards di<?d. 

The above is doubtless pure fiction. But Dositheus the Samaritan 
is a real person. He is mentioned by Hegesippus as the founder of 
a sect (Eus, H.E. iv. 22), and spoken of by the jiseudo-'l'ertu Ilian 
as a heretic from Judaism, not from Christianity, “ who first tlareil 
to r(‘j(‘ct the prophets as not having spoken in the Holy Ghost.” 
After this we return to the comparativcJly solitl ground of Simon of 
Gitta. For the narrative gotjs on to say that Simon took Helen 
about with him, saying that she had come down into tlie world from 
the highest heavens, and was mistress, inasmuch as she was the all- 
mother being and wisdom. It was for Iut sake, he said, that the 
Greeks and Barbarians fought, deluding themselves with an image 
of truth, for the real being was tlum presemt with the First God.® 
By such specious allegories and Grecian fables Simon di^ceivcd many, 
while at the sanie time he astounded them by liis magic. A de- 
scription is given of how he made a familiar spirit for himself by 
conjuring the soul out of a boy and ke.ej)ing his image in his bedroom, 
and many instances of his feats of magic are given. 

The Samaritans wcni evidently strong in magic. In all the accounts 
given us of Simon of Gitta magic is a marked feature, as also in the 
case of bis pupil Menander. We cannot, therefore, agnje witli Dr 
Salmon's remark that the only reason why Justin attril)utc*d magic 
to Simon of Gitta was becau.se of liis identifying him with Simon 
Magu.s. Rather Simon Magus and his .sorceries would have been 
forgotten had not his reputation been reinforced in the pojiular mind 
by that of his successor. 

Whether Simon of Gitta t^ver exhibited his skill in Rome we have 
no means of determining, but at all events the comjiound Simon, 
resulting from the fusion of him with hi.s preclecc-ssor, is brought to 
Rome by popular legend, and repre.sented as tJiijoying great influence 
with Nero. One of his feats at Rome is to have him.self beheaded 
and to rise again on the third day. It was rcjally a ram tliat was 
beheaded, but ho contrived by his magic to make iieoplc think that 
it was himself. The Clementines leave room for this dcv«ilopment. 
In the Epistle of Clcm(*nt to Jame.s prefixed to tho Homilies Peter 
is spoken of as the light of IJic West, and as having met with a 
violent death in Rome ; and in Homilies i. lO, Peter invites Clement 
to share his travels and listem to the words of truth which he is 
about to preach from town to town, ” even unto Rome itself.” 

It would be superfluous to criticize the Tiihingcn view under 
a form in which it ha.s already been abandoned. Wc may, 
therefore, confine our attention to the latest exposition of it 
by Schmiedcl in the Ency. Biblica. In the narrative of Acts 
Schmiedcl finds much to surprise him. He thinks, for instance, 
that verse 10 of chapter viii. must be interpolated, and that in 
the process Trpocrcfxoi^ was borrowed from verse it. But there is 
no inconsistency between the two verses. Verse 10 merely states 
that the people gave heed to the magician, verse ii adds why. 
All the complicated speculations about a redactor which follow 
are swept away by the simple assumption that the text is .sound. 

With Schmicdel’s contention that there are passages in the 
Clementines which are aimed at Paul, we entirely agree. But 
this interesting discovery so dazzled the eyes of Baur and his 
followers that after it they saw Paul everywhere. In the Clemen- 
tines Simon by his magic imposes his owri personal appearance 
upon Faustus, the father of Clement. This he does for his own 
ends, but Peter seeing his opportunity adroitly makes Faustus 
go to Antioch, and in the person of Simon make a public 

* KttrA rdy rr}s o-vlvylas \ 6 yop, ii. 23. 

• As to tho phantasmal nature of Helen see Plat. Eep. 586 c; 
Sext. Emp. Adv. math. vii. i«o; cf. Hdt. ii. 112-1 17. We have only 
the evidence of this passage for Simon having adojitecl the notion. 
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recantation of his aspersions on Peter, giving as a reason that he 
had been soundly scourged by angels during the preceding night. 
Now here, we are told, there is a malicious allusion to the 
“ messenger of Satan to buffet me ” of 2 Cor. xii. 6. Wc do not 
think that this conjecture will commend itself to the unpreju- 
diced, especially in view of the fact that scourging by angels is 
a well-known piece of supernatural machinery (cf. 2 Macc. iii. 
26 ; Eus. //. K V. 28, § 12 ; Tert. De idol, 15). Yet Schmiedcl 
speaks of this as “ a well ascertained case in which an utter- 
ance of Paul regarding himself is spiitcfully twisted to his dis- 
credit.” There is more plausibility in connecting Simon’s 
assumed knowledge of things above the heavens {Recog, ii. 
65) with St Paul’s claim to have been “ caught up even to the 
third heaven ” (2 Cor. xii. 2). But the passage is much more 
appropriate to Simon of Gitta. From the height in which he 
claimed to dw'ell even the third heaven would have seemed 
quite the lower regions. The (juestion of meat offered to idols 
was a burning one, in every .sense of the term, long after Paul’s 
da)^. We need not, therefore, see a reference to the Apostle’s 
laxity on this crucial point in the story {Horn, iv. 4, vii. 3) that 
Simon Magus had entertained the people of Antioch on a sacri- 
ficial ox, and so subjected them to the evil influence of demons. 
The non-necessity of martyrdom is mentioned as a feature of 
early Gnosticism.^ 

The miracles which St Paul claims for himself in 2 Cor. xii. 
12, Rom. XV. 19, must doubtless have led to his being regarded 
as a magician by those who did not accept him as divinely 
commissioned ; but, as we have seen tliroughout, magic was 
the salient feature about the Samaritan Messiah, who is the real 
enemy aimed at in the Clementine lit^jrature. I’he opening of 
doors of their own accord no more connects Simon Magus with 
Paul than with Peter. We need not, therefore, see in Recog, 
ii. 9 a reference to Acts xvi. 26. As to the use of bad language, 
people in the 2nd century were glad to avail themselves of such 
missiles as if'ivSairaa-rokoi, which had been manufactured for 
them in the 1st (Horn, xvi. 21 ; 2 Cor. xi. 13J. That the homo 
quidam inimiens of the Recognitions (i. 70) is' intended for Paul 
is plain, but then, as Schmicdel points out in a note, he is not 
identified with Simon. “ Even the style of Paul,” Schmicdcl 
assures us, “ is plainly imitated in a mocking way.” The 
reference is to the recantation in Horn, xx. 19, which is like the 
rest of the treatise and quite unlike Paul, but Schmiedel’s 
familiarity with Paul’s wTitings enables him to collect phrases 
therefrom which occur also in the Homilies, 

When the Tubingen School turn their attention to the Apocry- 
phal Acts and Martyrdoms, the image of Paul still obsesses 
their mental gaze. There is indeed one passage which may 
j)lausibly be adduced in favour of their contention. In the 
Martyrdom of the Holy Apostles Peter and. Paul (ch. 45), Paul 
is made to put this que.stion — ” If then circumcision is a good 
thing, w'hy did you, Simon, deliver up circumci.sed men and 
compel them to be condemned and put to death ? ” We must 
let the Tubingen School have this passage for what it is worth, 
only remarking that it was not on the ground of circumcision 
that Paul persecuted the Church, and that it is impossible to 
extract history out of these fictions. We certainly cannot 
subscribe to the conjecture of Lipsius that ” the story of the 
seeming beheading of Simon has at its root malicious mis- 
representations of the beheading of Paul.” I'he climax of 
absurdity seems to be reached when wc. arc informed that the 
story of Simon offering money to the Apostles for the gift of the 
Holy Ghost arose out of Jewish-Christian scandal about Paul’s 
“collection for the Saints” (1 Cor. xvi. i). Yet Sclimiedel 
follows Lipsius “ in his latest treatment of the subject ” in 
recognizing “ a Samaritan named Simon as historical.” 
But the part which he played in history is thus taken away 
from him. He was there, it seems, but he did not do what he is 
said to have done. Only the author of Acts, wishing to obviate 
the reproach against Paul of offering money to the Apostles, 
attributed the like conduct to Simon. 

' PsGudo-Xertullian says of Basilides, ** Martyria negat esse 
iacieada.** 


In conclusion, there are of course some grounds for the Tubin- 
gen view, but they are wholly inadequate to bear the structure 
that has been raised upon them. St Paul was a hard hitter, 
and Jewish Christians, who still clung to James and Peter as the 
only true pillars of the Church, are not likely to have cherished 
any love for his memory. This is enough to account for the 
hostility displayed against St Paul in the Clementines. But to 
push the equation of St Paul with Simon Magus further than we 
are forced to by the facts of the case is to lose sight of the real 
character of the Clementines as the counterblast of Jewish to 
Samaritan Gnosticism and to obscure the greatness of Simon 
of Gitta, who was really the father of all heresy, a character 
which has been erroneously attributed to Simon Magus. 

Ljtbrature. — Harnack, Lehr, d, Dogmengesch.^ 2nd ed., 204-209, 
264-270 ; Salmon in Diet* Chr, Biog. iv. 681 ; Hort, Notes Intro- 
ductory to the Study of the Clem. Recog. (1902) ; Bigg in Stud. Bih. 
(iSgo;!, 2, 157-193 ; Headlam in Hastings* Diet, of the Bible ; P. W. 
Schmiedcl in Encyc, Bill. (St. G. S.) 

SIMON, RICHARD (1638-1712), French biblical critic, was 
born at Dieppe on the 13th of May 1638. His early studies were 
carried on at the college of the Fathers of the Oratory in that 
city. He was soon, by the kindness of a friend, enabled to 
enter upon the study of theology at Paris, where he early dis- 
played a taste for Hebrew and other Oriental languages. At 
the end of his theological course he was sent, according to 
custom, to teach philosophy at Juilly, where there was one of 
the colleges of the Oratory. But he was soon recalled to Paris, 
and employed in the congenial labour of preparing a catalogue 
of the Oriental books in the library of the Oratory. His first 
publication was his Fides Ecclesiae orientalis, seu Gabrielis 
Metropolitae Philadelphiensis opuscula^ cum inter preiaiione 
Latina, cum noiis (Paris, 1671), the object of which was to 
demonstrate that the belief of the Greek Church regarding the 
Eucharist was the same as that of the Church of Rome. Simon 
entered the priesthood in 1670, and the same year wrote a 
pamphlet in defence of the Jews of Metz, who had been accused 
of having murdered a Christian child. It was shortly before 
this time that there were sown the seeds of that enmity with 
the Port Royalists which filled Simon’s after life with many 
bitter troubles. Antoine Arnauld (1612-1694) had written a 
work on the Perpetuity of the Faith, the first volume of which 
treated of the Eucharist, The criticisms of Simon excited 
lasting indignation among Arnauld’s friends and admirers. 
Another matter was the cause of inciting against him the ill-will 
of the monks of the Benedictine order. In support of a friend 
who was engaged in a lawsuit with the Benedictine monks of 
Fecamp, Simon composed a strongly -worded memorandum. 
The monks were greatly exasperated, and made loud complaints 
to the new general of the Oratory. The charge of Jesuitism 
was also brought against Simon, apparently on no other ground 
than that his friend’s brother was an eminent member of that 
order. The commotion in ecclesiastical circles was great, and 
Simon’s removal not only from Paris but from France was 
seriously considered. A mission to Rome was proposed to him, 
but he saw through the design, and, after a short delay dictated 
by prudential motives, declined the proposal. He was engaged 
at the time in superintending the printing of hi.s Histoire critique 
du Vieux Testament, He had hoped, through the influence of 
P^re la Chaise, the king’s confessor, and the due de Montausier, 
to be allowed to dedicate the work to Louis XTV., but, as the 
king was absent in Flanders at the time, the volume could not 
be published until he had accepted the dedication, though it had 
passed the censorship of the Sorbonne, and the chancellor of the 
Oratory had given his imprimatur. The printer of the book, 
in order to promote the sale, had caused the titles of the various 
chapters to be printed separately, and to be put in circulation. 
These, or possibly a copy of the work itself, had happened to 
come into the hands of the Port Royalists. It seems that, with 
a view to injure the sale of the work, which it was well known 
in theological circles had been long in preparation by Simon, 
the Messieurs de Port Royal had undertaken a translation into 
F^rench of the Prolegomena to Walton^ s Polyglott. To counteract 
this proceeding Simon announced his intention of publishing 
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an annotated edition of the Prolegomena, and actually added 
to the Critical History a translation of the last four chapters 
of that work, which had formed no part of his original plan. 
Simon’s announcement prevented the appearance of the pro- 
jected translation, but his enemies were all the more irritated. 
They had now obtained the opportunity which they had long 
been seeking. The freedom with which Simon expressed himself 
on various topics, and especially those chapters in wliich he 
declared that Moses could not be the author of much in the 
writings attributed to him, especially aroused their opposition. 
The powerful linfluence of Bossuet, at that time tutor to the 
dauphin, was invoked ; the chancellor Michael le Tellicr lent 
his assistance ; a decree of the council of state was obtained, 
and after a series of paltry intrigues the whole impression, 
consisting of 1300 copies, was seized by the police and destroyed, 
and the animosity of his colleagues in the Oratory rose to so 
great a height against Simon that he was declared to be no 
longer a member of their body. Full of bitterness and disgust, 
Simon retired in 1679 to the curacy of Belleville, to which he 
had been lately appointed by the vicar-general of the abbey of 
Fecamp. 

'Hie work thus confiscated in France it was proposed to 
republish in Holland. Simon, however, at first opposed this, 
in hopes of overcoming the opposition of Bossuet by making 
certain changes in the parts objected to. The negotiations with 
Bossuet lasted a considerable time, but finally failed, and the 
Critical History appeared, with Simon’s name on the title page, 
in the year 1685, from the press of Rcenier Leers in Rotterdam. 
An imperfect edition had previously been published at Amster- 
dam by Daniel Elzevir, based upon a MS. transcription of one 
of the copies of die original work which had escaped destruction 
and had been sent to England, and from which a Latin and an 
English translation were afterwards made. The edition of Leers 
was a reproduction of the work as first printed, with a new 
preface, notes, and those other writings which had appeared for 
and against the work up to that date. 

The work consists of three books. The first deals with questions 
of Biblical criticism, properly so called, such as tlie text of the 
Hebrew iiiblo ami the changes which it has urukTgone down to the 

E resent day, the authorship of the Mosaic writings and of other 
ooks of the iJible, with an exposition of Simon's peculiar theory of 
tlie existence during the wliole extent of Jewish history of recorders 
or annalists of the events of each period, whose writings were pre- 
served in the public archives, and the institutiem of which he assigns 
to Moses. The second Ijook gives an account of the principal trans- 
lations, ancient and modern, of the Old Testament, and tlie third 
contains an examination of the priiicijial comiuontators. He had, 
with tlic exception of the theory above mentioned, contributed 
nothing really new on the subject of Old Testament criticism, for 
previous critics as L. Capped, Johannes Morinus (1591-1^59) and 
others had established many points of importance, and the value t)f 
Simon's work consisted chiefly in bringing together and presenting 
at one view the results of Old Testament criticism. The w'ork 
encountered strong opposition, and that not only from the Church 
of Home. The Protestants felt their stronghold - an infallible Bible 
— assailed by the doubts which Simon raised against the integrity 
of the Hebrew text. J. le Clerc (" Clcricus ") in his work Sentimens 
de quelques tiMogiens de Hollander controverted the views of Simon, 
and was answered by the latter in a tone of considerable asperity 
in his lUponse aux Smtimens de quelques thdologiens de Hollander 
over the signature “ Pierre Ambrun," it being a marked peculiarity 
of Simon rarely to give his own name. 

The remaining works of Simon may be briefly noticed. In 1689 
appeared his liistoire critique du texte du Nouveau Testament, 
consisting of thirty-three cliapters, in which he discusses the origin 
and character of the various books, with a consideration of tiie 
objections brought against them by the Jews and others, the 
quotations from the Old Testament in the New, the inspiration of 
the New Testament (with a refutation of the opinions of Spinoza), 
the Greek dialect in wliich they are written (against C. Salmasius), 
the Greek MSS. known at the time, especially Codex D (Canta- 
brigiensis), &c. This was followed in 1690 by his Histoire critique 
des versions du Nouveau Testament, where he gives an account of 
the various translations, both ancient and modern, and discusses 
the manner in which many difficult passages of the New Testament 
have been rendered in the various versions. In 1G93 was published 
what in some respects is the most valuable of all his writings, viz. 
Histoire critique des principaux commentateurs du, Nouveau Testament 
depuis le commencemnt du Christianisme jusques d noire temps. | 
This work exhibits immense reading, and the infonnation it contains I 


is still valuable to the student. The last work of Simon that we need 
mention is his Nouvelles Observations sur le texte et les versions du 
Nouveau Testament (Paris, 1695), which contains supplementary 
observations upon the subjects of the text and translations of the 
New Testament. 

As a controversialist Simon displayed a bitterness which 
tended only to aggravate the unpleasantness of controversy. He 
was entirely a man of intellei't, free from all tendency to senti- 
mentality, and with a strong vein of sarcasm and satire in his 
disposition. He died at Dieppe on the iith of April 1712 at 
the age of seventy -four. 

The principal authorities for the life of Simon are the life or 
“ eloge ' by his grand-nephew Dc la Martinierc in vol. i, of the 
Lcitres choisies (4 vols., Amsterdam, 1730); K. H. Graf's article 
in the first vol. of the Beitr, iu d. theol, &c. (Jena, 1851) ; 

K. W. E. Reuss’s article, revised by K. Nestle, in Herzog-Hauck, 
Healencyklopddie (ed. 1906) ; Richard Simon et son Vieux Testament, 
by A. liernus (Lausanne, 1869) ; H. Margival, Essai sur Richard 
Simon et la critique bihlique au XVJJ*> sidcle (1900). For the biblio- 
graphy, sc^o, in addition to the various editions of Simon's works, 
the very complete and accurate account of A. Bernus, Notice biblio~ 
graphique sur Richard Simon (Basel, 1882). 

SIMON, THOMAS (r. 1623-1665), English medallist, was born, 
according to Vertue, in Yorkshire about 1623. Me studied 
engraving under Nicholas Briot, and about 1635 received a post 
in connexion with the Mint. In 1645 was appointed by the 
parliament joint chief engraver along with Edward Wade, and, 
having executed the great seal of the Commonwealth and dies 
for the coinage, he was promoted to be chief engraver to the 
mint and seals. lie produced several fine portrait medals of 
Cromwell, one of which is copied from a miniature by Cooper. 
After the Restoration he was appointed engraver of the king's 
seals. On the occasion of his contest with the brothers Roettiers, 
who were employed by the mint in 1662, Simon produced his 
celebrated crown of Charles IL, on the margin of which he 
engraved a jietition to the king. This i$ usually considered his 
masterpiece. He is believed to have died of the plague in 
London in 1665. 

A voluiiie of *J'he Medals, Coins, Great Seals and other Works of 
7'homas Simon, engraved and described by George Vertue, was published 
hi 1753- 

SIMON BEN YOHAI (2nd centuiy a.d.), a Galilean Rabbi, 
one of the most eminent disciples of Aqiba {q,v.). His master 
was executed by Hadrian, and Simon’s anti-Roman sentiments 
led to his own condemnation by Varus c. 161 a.d. (according to 
Graetz). He escaped this doom and dwelt for some years in a 
cavern. Emerging from concealment, Simon settled in Tiberias 
and in other Galilean cities. He acquired a reputation as a 
worker of miracles, and on this ground was sent to Rome as an 
envoy, where (legend tells) he exorcised from the emperor’s 
daughter a demon who had obligingly entered the lady to enable 
Simon to effect his miracle. I’liis Rabbi bore a large part in 
the fixation of law, and his decisions are frequently quoted. 
To him were attributed the important legal homilies called 
Sifre and Mehhilta (see Miprasii), and above all the Zohar, the 
Bible of the Kabbalah {q.v.). This latter ascription is altogether 
unfounded, the real author of this mystical commentary on the 
Pentateuch being Moses of I^on {q*v.). 

The fullest account of Simon '.s teachings is to be found in W. 
Baclier's Agada der Tannaiten, ii. pp. 70-149. ( 1 . A.) 

SIMON OF ST QUENTIN (//. 1247), Dominican mission- 
traveller and diplomatist. He accompanied, and wrote the 
history of, the Dominican embassy under Friar Ascelin or 
Anselm, which Pope Innocent IV. sent in 1247 to the Mongols 
of Armenia and Persia. Simon’s history, in its original form, 
is lost ; but large sections of it have been preserved in Vincent 
of Beauvais’s Speculum historiale, where nineteen chapters arc 
expressly said to be ex libello fratris Simonis, or entitled frater 
Simon. The embassy of Ascelin and Simon, who were ac- 
companied by Andrew of Longjumeau, proceeded to the cam]) 
of Baiju or Bachu Noyan (i,e. “ General ” Baiju, Noyan signify- 
ing a commander of 10,000) at Sitiens in Armenia, lying between 
the Aras river and Lake Gokcha, fifty-nine days’ journey from 
Acre. 'The papal letters were translated into Persian, and 
thence into Mongol, and so presented to Baiju ; but the Tatars 
were greatly irritated by the haughtiness of the Dominicans, 
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who implied that the pope was superior even to the Great Khan, 
and offered no presents, refused the customary reverences before 
Baiju, declined to go on to the imperial court, and made un- 
seasonable attempts to convert their hosts. The Frankish 
visitors were accordingly lodged and treated with contempt: 
for nine weeks (June and July 1247) all answer to their letters 
was refused. Thrice Baiju even ordered their death. At last, 
on the 25th of July 1247, they were dismissed with the NoyarCs 
reply, dated the 20th of July, This reply complained of the 
high words of the I.atin envoys, and commanded the pope to 
come in person and submit to the Master of all the Earth (the 
Mongol emperor). The mission thus ended in complete failure ; 
hut, except for Carf)ini*s it was the earlie.st Catholic 

embassy which reached any Mongol court, and its information 
must have been valuable. It performed something at least of 
what should have been (but apparently was not) done by 
Lawrence (Louren9o) of Portugal, who was commissioned as 
papal envoy to the Mongols of the south-west at the same time 
that Carpini was accredited to those of the north (1245). 

See Vincent of Beauvais, Speculum hiatoriale, book xxxii. (some- 
times quoted as xxxi.), ciiaps. 26-2g, 32, 34, 40-52, (cf. pp. 453 A- 
454 B m the Venice edition of 1591) ; besides these, several other 
chapters of the Spec, hist, probably contain material derived from 
Simon, e.g, bk. xxxi. (otherwise xxx.), chajis. 3, 4, 7, 8, 13, 32 ; and 
bk. xxx. (otherwise xxix.), chaps. 69, 71, 74-75, 78, 80. See also 
d'Ohsson, Histoire des Mongols, li. 200-201, 221-233 ; iii. 70 (edition 
of 1852) ; Fontana, Monumenta Dominicana, p. 52 (Rome, 1675) ; 
Luke Wadding, Annales Minorum, iii. 11O-118; E. Bretschneider, 
Mediaeval Researches from Eastern Asiatic Sources, vo\. i., nottjs 455, 
494 (London, 1888) ; M. A. P. d’Avezac's Introduction to Carpini, 
pp. 404-405, 433-434. 4^4-4b5, of vol. iv. of the Paris Geog. Soc.'s 
Hecueil de Voyages, dec. (Paris, 1839) ; W. W. Kockhill, Rubruck, 
pp. xxiv-xxv (London, Hakluyt Soc., igoo) ; C. R. Beazlcy, Dawn 
oj Modern Geography, ii. 277, and Carpini and Rubruquis, 269-270. 

(C. K. B.) 

SIMONIDES (or Semonidfs) OF AMORGOS, Greek iambic 
poet, flourished in the middle of the 7th century b.c. He wa.s 
a native of Samos, and derived hi.s surname from having founded 
a colony in the neighbouring island of Amorgos. According to 
SuTda.s, besides two books of iambics, he wrote elegies, one of 
them a poem on the early history of the Samians. The elegy 
included in the fragments (85) of Simonides of Ceos is more 
probably by Simonides of Amorgos, We pos.se.s.s about thirty 
fragments of his iambic poems, written in clear and vigorous 
Ionic, with much force and no little harmony of versification. 
With Simonides, a.s with Archilochus, the iambic is still the 
vehicle of bitter .satire, interchanging with melancholy, but in 
Simonides the satire is rather general than individual. His 
** Pedigree of VV^omen may have been suggested by the beast 
fable, as we find it in He.siod and Archilochus, and as it recurs a 
century later in Phocylides ; it is clear at least that Simonides 
knew the works of the former. Simonides derives the dirty 
woman from a hog, the cunning from a fox, the fussy from a 
dog, the apathetic from earth, the capricious from sea-water, 
the stubborn from an ass, the incontinent from a weasel, the 
proud from a high-bred mare, the worst and ugliest from an ape, 
and the good woman from a bee. The remainder of the poem 
(96-118) is undoubtedly spurious. There is much beauty and 
feeling in Simonides's description of the good woman. 

See Fragments in T. Bergk, Poeiae lyrici Graeci ; separate 
editions by F. T. Welcker (1835), and e.specially by P. Malusa (1900), 
with exhaustive introduction, bibliography ann commentary. 

SIMONIDES OF CEOS {c. 556-469 b.c.), Greek lyric poet, 
was born at lulls in the island of Ceos. During his youth he 
taught poetry and music in his native island, and composed 
paeans for the festivals of Apollo. Finding little scope for his 
abilities at home, he went to live at Athens, at the court of 
Hipparchus, the patron of literature. After the murder of 
Hipparchus (514), Simonides withdrew to Thessaly, where he 
enjoyed the protection and patronage of the Scopadae and 
Aleuadae (two celebrated The.s$alian families). An interesting 
story is told of the termination of his relations with the Scopadae. 
On a certain occasion he was reproached by Scopas for having 
allotted too much space to the Dioscuri in an ode celebrating 
the victory of his patron in a chariot-race. Scopas refused to 


pay all the fee and told Simonides to apply to the Dioscuri for 
the remainder. The incident took place at a banquet. Shortly 
afterwards, Simonides was told that two young men wished to 
speak to him ; after he had left the banqueting room, the roof 
fell in and crushed Scopa.s and his guests (Cicero, De oratore, 
ii. 86). There seems no doubt that some disaster overtook the 
Scopadae, which resulted in the extinction of tiie family. After 
the battle of Marathon Simonides returned to Athens, but sooq 
left for Sicily at the invitation of Hiero, at whose court he spent 
the rest of his life. 

His reputation as a man of learning is shown by the tradition 
that he introduced the distinction between the long and short 
vowels («, T/, 0, ci>), afterwards adopted in the Ionic alphabet 
which came into general use during the archonship of Eucleides 
(403). lie was also the inventor of a system of mnemonics 
(Quintilian xi. 2, ii). So unbounded was his popularity that 
he was a power even in the political world ; we are told that he 
reconciled Thero and Hiero on the eve of a battle between their 
opposing armies. He was the intimate friend of Themistocles 
and Pausanias the Spartan, and his poems on the war of libera- 
tion against Persia no doubt gave a powerful impulse to the 
national patriotism. Por his poems he could command almost 
any price; later writers, from Aristophanes onwards, accuse 
him of avarice, probably not without some reason. To Hiero’.s 
queen, who asked him whether it was better to be bom rich or a 
genius, he replied “ Rich, for genius is ever found at the gates 
of the rich." Again, when someone asked him to write a lauda- 
tory poem for which he offered profuse thanks, but no money, 
Simonides replied tliat he kept two coffers, one for thanks, the 
other for money ; that, when he opened them, he found the 
former empty and usele.ss and the latter full. 

Of his poetry we possess two or three short elegies (Fr. 85 seems 
from its style and versification to belong to Simonides of Amorgos, 
or at least not to be the work of our poet), several epigrams and 
about ninety fragments of lyric poetry. 'Jhe epigrams written in 
the usual dialect of elegy, Ionic with an epic colouring, were in- 
tended partly for public and partly for private monuments. There 
is strength and sublimity in the former, with a simplicity that is 
almost statuesi^ue, and a complete mastery over the rhythm and 
forms of elegiac expression. Tliose on the heroes of Marathon and 
Thermopylae are the most celebrated. In the private epigrams 
there is more warmth of colour and feeling, but few of them rest on 
any better authority than that of the Palatine anthology. One 
interesting and undoubtedly genuine epigram of this class is upon 
Archedice, the daughter of liippias the Peisistratid. who, “ albeit 
her father and husband and brother and children were all princes, 
was not lifted up in soul to pride." The lyric Iragments vary much 
in character and length ; one is from a poem on Artemisium, cele- 
brating those who fell at 'J'hermopylae, with which he gained the 
victory over Aeschylus; another is an ode in honour of Scopas 
(commented on in Plato, Protagoras, 339 b) ; the rest are from odes 
on victors in the games, hyporchemes, dirges, hymns to the gods 
and other varieties. The poem on I'hermopylac is reverent and 
sublime, breathing an exalted x>ntnotism and a lofty national pride ; 
the others are full of tender pathos and deej) feeling, combined with 
a genial worldliness. For Simonides requires no standard of lofty 
unswerving rcctitu<lc. “ It is hard," he says (Fr. 5), *' to become a 
truly good man, x^erfect as a sexuare in hands and feet and mind, 
fashioned without blame. Whosoever is bad, and not too wicked, 
knowing justice, the benefactor of cities, is a sound man. I for one 
will find no fault with him, for the race of fools is infinite. ... 1 
praise and love all men who do no sin willingly ; but with necessity 
even the gods do not contend." Virtue, he tells us elsewhere in 
language that recalls Hesiod, is set on a high and difiicult hill (Fr. 58) ; 
let us seek after pleasure, for ** all things come to one dread Chary bdis, 
both great virtues and wealth " (Fr. 38). Yet Simonides is far from 
being a hedonist ; his morality, no less than his art, is pervaded by 
that virtue for which Ceos was renowned — aiappoaUrTi or self-restraint. 
His most celebrated fragment is a dirge, in which Dana£, adrift 
with the infant I’erseus on the sea in a dark and stormy night, takes 
comfort from the x>c&<^^Iul slumber of her babe. Simonides here 
illustrates his own saying that ** poetry is vocal painting, as painting 
is silent poetry." Of the many English translations of this poem, 
one of the best is that by J. A. Symonds in Studies on the Creek 
Poets. Fragments in T. Bergk, Po'etae lyrici Graeci] standard 
edition by F. G. Schneidewin ( 1 ^ 35 ) a^^d of the Danae alone by 
H. L. Ahrens (1853). Other authorities are given in the exhaustive 
treatise of £. Cesati, Simonide di Ceo (1882) ; see also W. Schrdter, 
De Simonidis Cei melici sermone (1906). 

SIMON’S TOWN, a town and station of the British navy in 
the Cape province, South Africa, in 34” 15' S., 18° 30' £., on the 



SIMONY 


shores of Simon’s Bay, an inlet on the west side of False Bay, 
It is 22 i m. S. of Cape Town by rail and 17 m. N. of Cape Point 
[the Cape of Good Hope). Apart from the naval sUtion the 
town (pop. 1904, 6642) is an educational and residential centre, 
snjoying an excellent climate with a mean minimum temperature 
jf 57® and a mean maximum of 70® F. Owing to the influence 
jf the Mozambique current the temperature of the water in the 
bay is 10® to 12® F. higher than that of Table Bay, hence Simon’s 
Town and other places along the shores of False Bay arc favourite 
bathing resorts. The naval establishment is the headquarters of 
the East India and Cape Squadron. 

In X900 the yard covered about 13 acres, exclusive of the victualling 
establishment and naval hospital, and was provided with a small 
:ambcr, slii>ways for torpedo-boats and small vessels, together with 
various dockyard buildings, storehouses, coal stores, &c., but had 
10 dry dock or deep-water wharf. Under the Naval Works Loan 
\ct of 1899 ;(J2, 500,000 was provided for the construction of ad- 
iitioual docks east of the original naval yard. These works were 
[>cgun in 1900 and completed in lyio. They consist of a tidal basin 

acres in extent, with a depth of 30 ft. at low-water spring tidt^s, 
mclosed by a breakwater on the eastern and northern sides and a 
similar projecting arm or pier on the west. The entrance to the 
basin faces north-westerly, and is 300 ft. in width. South of the 
basin is a large reclaimed area forming the* site of the new dockyard, 
Dpening from the basin is a dry dock, 750 ft. in length on blocks, 
kvith an entrance 95 ft. wide and having 30 ft. over the sill at low- 
ivater spring tides. The foundation stone of the dry dock was laid 
in November 1906 by the earl of Sclborne, after whom it is named, 
and the dock was opened in November 1910 by the duke of 
Connaught. 

The Selborne dock can be sulxiivided by an intermediate caisson 
in such a manner as to form two docks, respectively 400 ft. and 320 ft. 
in length, or 470 ft. and 250 ft. in length on blocks, as may be rc- 
uired, or the full length of 750 ft. can he made available. The 
ockyard buildings include extensive shoi)s for the chief engineer's 
and chief constructor's departments, the i)umping-cngine house, 
working sheds, &c., while ample space is reserved lor additional dock.s 
and biiildings. Berthing accommodation is provided in the basin 
alongside the wharf walls which surround it. The walls available 
for this purpose have a total length of 2585 ft. lineal, are constructed 
of interlocked concrete block work, with an available depth of water 
of 30 ft. at low water, and are furnished witji powerful .slicar-legs 
and cranes for the use of vcjssels alongside. Extensive she<ls for the 
storage of coal are provided. The whole of the dockyard area 
(35 acres), including the enclosing breakwater and pier, was formed 
by reclamation from the sea ; and the total area of the new works, ‘ 
including the tidal basin, is 63 acres. ‘ 

False Bay, which corresponds on the south to Table Bay on 
the north side of Table Mountain, is a spacious inlet which has 
an average depth of from 15 to 20 fathoms, and is completely 
sheltered on all sides except towards the south. Here a whole 
fleet of the largest vessels can ride at anchor. Defensive works 
protect the entrance to the bay. 

Simon’s Town dates from the clo.se of the 17th century, the 
town and bay being named after Simon van der Stell, governor 
of the Cape in 1679-1699. It was at Simon’s Town that the 
first British landing in Cape Colony was made by General Sir 
James Craig in 1795. About 1810 the bay was selected as the 
base for the South African squadron, Table Bay being abandoned 
for that purpose in consequence of its exposed position. 

SIMONY, an offence, defined below, against the law of the 
church. The name i.s taken from Simon Magus (^.7^.). In the 
canon law the word bears a more extended meaning than in 
English law. “ Simony according to the canonists,” says 
Ayliffe in his Parergon, is defined to be a deliberate act or a 
premeditated will and desire of selling such things as are spiritual, 
or of anything annexed unto spirituals, by giving something 
of a temporal nature for the purchase thereof ; or in other 
terms it is defined to be a commutation of a thing .spiritual or 
annexed unto spirituals by giving something that is temporal.” 
An example of the offence occurs as early as the 3rd century 
in the purchase of the bishopric of Carthage by a wealthy matron 
for her servant, if the note to Gibbon (vol. ii. p. 45?) is to be 
believed. The offence was prohibited by many councils, both 
in the East and in the West, from the 4th century onwards. In 
the Corpus juris canonici the Decretum (pt. ii. cause i. quest. 
3) and the Decretals (bk. v. tit. 3) deal with the subject. The 
offender, whether simoniacus (one who had bought his orders) 
or simoniace promotus (one who had bought his promotion), 


was liable to deprivation of his benefice and deposition from 
orders if a secular priest,-— to confinement in a stricter monastery 
if a regular. No distinction seems to have been drawn between 
the sale of an immediate and of a reversionary interest. The 
innocent simoniace promotus was, apart from dispensation, 
liable to the same penalties as though he were guilty. Certain 
matters were simoniacal by the canon law which would not be so 
regarded in English law, e.g, the sale of tithes, the taking of a 
fee for confession, absolution, marriage or burial, the concealment 
of one in mortal sin or the reconcilement of an impenitent ftir 
the sake of gain, and the doing homage for spiritualities. So 
grave was the crime of simony considered that even infamous 
persons could accuse of it. English provincial and legatinc 
constitutions continually assailed simony. Thus one of the 
heads in Lyndewode (bk, v.) is, ** Ne quis ecclcsiam nomine 
dotalitatis transferat vel pro praesentatione alujuid accipiat.” 
In spite of all the provisions of the canon law it is well established 
that simony was deeply rooted in the medieval church. Dante 
places persons guilty of simony in the third bolgia of the eighth 
circle of the Inferno : — 

'* O Simon mago, O miscri seguaci, 

Che le cose di Dio cho di bontate 
Deono esser sposo, voi rapaci 
Per oro c i)er argento adulterate.'* - / «/. xix. i. 

The popes themselves were notorious offenders. In the canto 
just cited Pope Nicholas III. is made by tlie poet the mouth- 
piece of the simoniacs. He is supposed to mistake the poet for 
Boniface VIIT., whose simoniacal practices, as well as those of 
Clement V., are again alluded to in Par. xxx. 147. At a later 
period there was an open and continuous sale of spiritual offices 
by the Roman curia which contemporary writers attacked in 
the spirit of Dante. A pasquinade against Alexander VI. begins 
with the lines — 

" Vendit Alexander claves, altaria, Christum. 

Emerat ille prius ; vendere jure potest." 

Machiavelli calls luxury, simony and cruelty the three dear 
friends and handmaids of the same pope.* The colloquy of 
iCrasmus De sacerdotiis caplandis bears witness to the same 
state of things. And, best proof of all, numerous decisions as 
to what is or is not simony are to be found in the reported 
decisions of the Roman rota.- That part of the papal revenue 
which consisted of first-fruits {primitiae or annates) and tenths 
(decimae) must have been theoretically simoniacal in its origin. 
In England this revenue was annexed to the crown by Henry 
Vlll. and restored to the church by Queen Anne (see Queen 
Anne’s Bounty). 

Tor the purposes of English law simony is defined by Blackstonc 
as the corrupt presentation of any person to an ecclesiastical IxMielice 
for money, gift or reward. The offence is one of purely ecclesiastical 
cognizance, and not jjunivshable by the criminal law. The penalty 
is forfeiture by the offender of any advantage from the simoniacal 
transaction, of his patronage by the patron, of his benefice by the 
presentee; and now by the Benefices Act 1892, a person guilty of 
simony is guilty of an offence for which he may be proceeded against 
under theClergy Discipline Act 1892. An innocent clerkisuudtjr iioUis- 
ability, as he might be by the canon law. Simony may be committed 
in three-ways — in promotion to orders, in presentation to a benefice, 
and in resignation of a benefice. The common law (witli wliich the 
canon law is incoq)orated, as far as it is not contrary to the common 
or statute law or the prerogative of the crown) has been considerably 
modified by statute. Where no statute applies to the case, the 
doctrines of the canon law may still be of authority. Both Edward 
VI. and Elizabeth promulgated advertisements against simony. 
The Act of 31 Eliz. c. 6 was intended to reach the corrupt patron as 
well as the corrupt clerk, the ecclesiastical censures apart from the 
statute not exi ending to the case of a patron. The first part of the 
act deals with the penalties for election or resignation 01 officers of 
churches, colleges, schools, hosjntals, halls and societies for reward. 
The second part of the act i)r()vides that if any person or persons, 
bodies politic and corporate, fur any sum of money, reward, gift, 
profit or lieiiefit, directly or indirectly, or for or by reason of any 
promise, agreement, grant, bond, covenant or other assuraiiccs, of 
or for any sum of money, &c., directly or indirectly present or collate 
any person to any benefice with cure of souls, dignity, })rcbeiid or 
living ecclesiastical, or give or bestow the same for or in respect of 

1 Sec Roscoc, Id/e of Leo A"., vol. i. p. 463. 

• Compare the fine distinctions drawn by the casuists and attacked 
by Pascal in the twelfth of the Provincial Letters • 
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any such corrupt cause or consideration^ every such presentation^ 
collation, gift and bestowing, and every admission, institution, 
investiture and induction shall be void, frustrate and of none 
effect in law ; and it shall be lawful for the queen to present, collate 
unto, or give and bestow every such benefice, dignity, prebend and 
living ecclesiastical for that one time or turn only ; and all and 
every person or persons, bodies politic and corporate, that shall give 
or take any such sum of money, &c., directly or indirectly, or that 
shall take or make any such promise, &c., shall forfeit and lose the 
double value of one year's profit of every such benefice, &c., and the 
person so corniptlv taking, procuring, seeking or accepting any 
such ^nefice, &c., shall be adjudged a disabled person in law to have 
or enjoy the same benefice, &c. Admission, institution, installation 
or induction of any person to a benefice, &c., for any sum of money, 
&c., renders the ofiender liable to the penalty already mentioned. 
But in this case the presentation reverts to the patron and not to 
the crown. The penalty for corrupt resigning or exchanging of a 
l)eucfice with cure of souls is tliat the giver as well as the taker shall 
lose double the value of the sum so given or taken, half the sum to 
go to the crown and half to a common informer. The penalty for 
taking money, &c., to procure ordination or to give orders or licence 
to preach is a fine of £40 ; the party so corruptly ordained forfeits 
£10 ; acceptance of any benefice within seven years after such 
corrupt entering into the ministry makes such benefice merely void, 
and the patron may present as on a vacancy ; the penalties are 
divided as in the last case. The act is cumulative only, and dot^s 
not take away or restrain any punishment prescribed by ecclesiastical 
law. The Act of 1 Will. & M. sees, i, c. 16, guards the rights of 
an innocent successor in certain cases. It enacts that after the 
death of a person simoniacally presented tlic oftence or contract of 
simony shall not be alleged or pleaded to the prejudice of any other 
patron innocent of simony, or of his clerk by him x^resented, unless 
the person simoniac or simoniacally x^rcsented was convicted of such 
ofience at common law or in some ecclesiastical court in the lifetime 
of the person simoniac or simoniacally x^resented. The act also 
declares the validity of leases made by a simoniac or simoniacally- 
presented person, if bona fide and for valuable consideration to a lessee 
Ignorant of the simony. By the Simony Act 1713 if any person shall 
for money, reward, gift, profit or advantage, or for any promise, 
agreement, grant, bond, covenant or other assurance for any 
money, &c., take, procure or accept the next avoidance of or pre- 
sentation to any benefice, dignity, prebend or living ecclesiastical, 
and shall be presented or collated thereupon, such presentation or 
collation and every admission, institution, investiture and induction 
ux>on the same sliall be utterly void ; and such agreement shall be 
deemed a simoniacal contract, and the queen may present for that 
one turn only ; and the person so corruptly taking, &c., shall be 
adjudged disabled to have and enjoy the same benefice, d:c., and 
shall be subject to any punishment limited by ecclesiastical law. 
The Ecclesiastical Comnussioners Act 1840, § 42, provides that no 
spiritual person may sell or assign any patronage or presentation 
belonging to liim by virtue of any dignity or spiritual otiice held by 
Iiim ; such sale or assignment is null and void. Tliis section has 
been construed to take away tlic old archbishop's " option," i.e, 
the right to present to a benefice in a newly appointed bishop's 
l>atroiiage at the option of the archbishop. By canon 40 of the 
canons of 1603 an oath against simony was to be administered to 
every person admitted to any spiritual or ecclesiastical function, 
dignity or benefice. By the Clerical Subscription Act 1865 a de- 
claration was substituted for the oath, and a new canon incorporating 
the alteration was ratified by the crown in 1866. By the canon law 
all resignation bonds were simoniacal, and in 182G the House of 
Lords held that all resignation bonds, general or si>ecial, were 
illegal. Special bonds have since, however, been to a limited extent 
sanctioned by law. The Clerical Resi^ation Bonds Act 1828 makes 
a written promise to resign valid if made in favour of some 
Xiarticular nominee or one of two nominees, subject to the 
conditions that, where there are two nominees, each of them 
must be either by blood or marriage an uncle, son, grandson, 
brother, nephew or grand-nephew of the patron, that the writing 
be deposited with the registrar of the diocese open to public 
inspection, and that the resignation be followed by presentation 
within six months of the person for whose benefit the bond is 
made. The Benefices Act 1898 substitutes and makes obligatory 
on every person about to be instituted to a benefice a simpler 
and ^ore stringent form of declaration against simony. The 
declaration is to the effect that the clergyman has not received 
the presentation in consideration of any sum of money, reward, gift, 
profit or benefit directly or indirectly given or promised by him 
or any one for him to any one ; that he has not made any promise 
of resignation other than that allowed by the Clerical Resignation 
Bonds Act 1828 ; that he has not for any money or benefit procured 
the avoidance of -the benefice ; and that he has not been party to any 
agreement invalidated by sec. 3 sub-sec. 3 of the act which invalidates 
any agreement for the exercise of a riglit of patronage in favour or 
on the nomination of any particular person, and any agreement on 
the transfer of a right of patronage (a) fdr the retransfer of the right, 
or (6) for postponing payment of any part of the consideration for 
the transfer until a vacancy or for more than three months, or (c) 
for payment of interest tmtil a vacancy or for more than three 


month.s, or (d) for any payment in respect of the date at which a 
vacancy occur.s, or {e) for the resignation of a benefice in favour 
of any person. Cases of simony have come before the courts in 
which clergy of the highest rank have been implicated. In 1695, 
in the case of Lucy v. The Bishop of SL David" the bishop was 
deprived for simony. The queen's bench refuel a prohibition 
(1 Lord Raymond’s Rep. 447), In 1841 the dean of York was 
deprived by the archbishop for simony, but in this case the queen's 
bench granted a prohibition on the ground of informality in the 
Xiroceedings (In Re the Dean of York, 2 Q.B.R, i). The general result 
of the law previous to the Benefices Act 1898, as gathered from the 
statutes and decisions, may be exhibited as follows : (i) it was not 
simony for a layman or spiritual x^erson not purchasing for himself 
tox^urchasc, while the church was full, an advowson or next presenta- 
tion, however immediate the prospect of a vacancy ; (2) it was not 
simony for a spiritual person to i)urchase for himself a life or any 
greater estate in an advowson, and to present liimself thereto ; (3) 
it was not simony to exchange benefices under an agreement that no 
payment was to be made for dilapidations on either side ; (4) it 
was not simony to make certain assignments of patronage under the 
Church Building and New Parishes Acts (9 & 10 Viet. c. 88, 32 & 33 
Viet. c. 94) ; (5) it was simony for any person to purcliasc the next 
presentation while the church was vacant ; (6) it was simony for a 
spiritual person to x^urchase for himself the next x)resentation, though 
the church be full ; (7) it was simony for any person to purchase the 
next presentation, or in the case of xmrehase of an advowson the next 
presentation by the yiurchaser would be simoniacal if there was 
any arrangement for causing a vacancy to be made ; (8) it was simony 
for the purchaser of an advowson while the churcli was vacant to 
Iirescnt on the next presentation ; (9) it was simony to exchange 
otherwise than simpticiiev ; no compensation in money might be 
made to the iierson receiving the less valuable benefice. Tiic law 
on the subject of simony was long regarded as unsatisfactory by the 
authorities of the church. In 1879 a royal commission rexiorted on 
the law and existing practice as to tlic sale, exchange and resignation 
of benefices. Many endeavours were made in parliament to give 
effect to the recommendations of the commission, nut it was not until 
1898 that any imxiortant change was made in the law. The Benefices 
Act of that year absolutely invalidates any transfer of a right of 
patronage unless (a) it is registered in the diocesan registry, (h) 
unless more than twelve months have elax>sed since the last in- 
stitution or admission to the benefice, and (c) unless " it transfers 
the whole interest of the transferor in the right " with certain re- 
servations ; in other words, the act abolished the sale of next 
Xiresentations, but it expressly reserved from its ox)eration (a) a 
transmission on marriage, death or bankrui>tcy or otherwise by 
operation of law, or (6) a transfer on the appointment of a new 
trustee where no beneficial interest passes. It also substituted 
another form of declaration for that required uncler the Clerical 
Subscrixition Act 1865 (see above). It abolished the sale by auction 
of an advowson in gross, and empowered a bishoi) I® refuse to in- 
stitute or admit a jiresentee to a benefice on a number of specified 
grounds : among others,' on the ground of x>ossible corrupt pre- 
sentation through a year not having elapsed since the last transfer 
of the right of x^a'tronagc, and con.stitutcd a new court to hear 
appeals against a bishop's refusal to institute. This court consists 
I of a judge of the Sui)rcine Court, who shall decide all questions of 
law and of fact, and of the archbishoi), who gives judgment. 

In vScotUind simony is an offence both by civil and ecclesiastical 
law. The rules are generally those of the canon law. There arc 
few decisions of Scottish courts on the subject. By the Act of 1584, 
c. 5, ministers, readers and others guilty of simony provided to 
benefices were to be deprived. An Act of Assembly of 1753 declares 
pactions simoniacal whereby a minister or probationer before 
presentation and as a means of obtaining it bargains not to raise a 
process of augmentation of stiiicnd or demand reparation or enlarge- 
ment of his manse or glebe after induction. 

SIMOOM, or Samum, the name usually given in Algeria, Syria 
and Arabia to dust and sand-laden desert winds of the sirocco 
type. See Sirocco and Khamsin. 

SIMPLICIUS, pope from 468 to 483. During his pontificate 
the Western Empire was overthrown, and Italy passed into 
the hands of the barbarian king Odoaccr. In the East, the 
usurpation of Basiliscus (475-47O), who supported the mono- 
physites, gave rise to many ecclesiastical troubles, which were 
a source of grave anxiety to the pope. The emperor Zeno, 
who had procured the banishment of Basiliscus, endeavoured 
to compound with the monophysite party ; and the bishop of 
Constantinople, who had previously fought on the pope^s side 
for the council of Chalcedon, abandoned Simplicius and sub- 
scribed to the henoticon, the conciliatory document promulgated 
in 482 by the emperor. Simplicius died on the 2nd of March 
483, but without settling the monophysite question. 

SIMPLICIUS, a native of Cilicia, a disciple of Ainmonius and 
of Damascius, was one of the last of the Neoplatonists. When, 
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n A.D. 529, the school of philosophy at Athens was disendowed 
ind the teaching of philosophy forbidden, the scholars Damascius, 
Simplicius, Priscianus and four others resolved in 531 or 532 to 
leek the protection of Chosroes, king of Persia, but, though 
hey received a hearty welcome, they found themselves unable 
;o endure a continued residence amongst barbarians. Before 
:wo years had elapsed they returned to Greece, Chosroes, in his 
reaty of peace concluded with Justinian in 533, expressly 
itipulating that the seven philosophers should be allowed “ to 
eturn to their own homes, and to live henceforward in the 
injoyment of liberty of conscience ” (Agathias ii. 30, 31). After 
lis return from Persia Simplicius wrote commentaries upon 
\ristotle^s De coelo, Physica, De anima and Caiegoriae^ which, 
ivith a commentary upon the Enchiridion of Epictetus, have 
;iirvivcd. Simplicius is not an original thinker, but his remarks 
ire thoughtful and intelligent and his learning is prodigious. 
To the student of Greek philosophy his commentaries arc in- 
valuable, as they contain many fragments of the older philo- 
ophers as well as of his immediate predecessors. (See Neo- 
platonism.) 

See J. A. Fabricius, Bibliotheca Craeca, ix. 520 scq., who praises very 
liighly Simplicius's commentary on the Hnehiridion ; Ch. A. Brandis's 
[irticle in Smith's Diet, of Greek and Eoman Biography ; K. Zeller, 
U. Phil, d. Gr. III. ii. 851 scq. ; also Ch. A. Brandis, " t)bcr d, 
griech. Ausleger d. Aristot. Orgaiions," in Abh. Bcrl. Akad. (1833); 
L'. G. Ziimpt, ** tJber d. Bestand d. phil. Schulen in Athcn," 
ibid. (1842) ; Chaignet, Histoire de la psychologic des Grecs^ v. 357; 
Zahlfleisch, Die Polemtk des S. 

SIMPLON PASS, a pass over the Alps. Not known early save 
as a purely local route, the Simplon Pass rose into importance 
when Napoleon caused the carriage road to be built across it 
between 1800 and 1807, though it suffered a new eclipse on the 
opening of the Mont Cenis (1871) and St Gotthard railway, s (1882). 
The Simplon tunnel was opened in 1906. The pass proper 
starts from Brieg (Swis.s canton of the Valais), which is in the 
upper Rhone valley and 90,5 m. by rail from T.ausanne, past St 
Maurice and Sion, From Brieg it is about 14 m. up to the pass 
(6592 ft.), close to which is the ho.spice (first mentioned in 1235) 
in the charge of Austin Canons from the Great St Bernard. The 
road descends past the Swiss village of Simplon, and passes 
through the wonderful rock defile of Gondo before entering 
Italy at Iscllc (28 m. from Brieg). Here the road joins the 
railway line through the tunnel, which is 12 J m. in length, and 
2313 ft. high, being thus both the longest and the lowest tunnel 
through the Alps. From T.selle it is about 11 m. by rail to Domo 
d’Ossola, whence the Toce or Tosa valley is followed to the 
Lago Maggiore (23 m.). The new line runs along the W. 
shore of the Lago Maggiore past Baveno, Stresa and Arena, 
and so on to Milan. (W. A. B. C.) 

SIMPSON, SIR JAMES YOUNG (1811^1870), Scotti.sh 
physician, was born at Bathgate, Linlithgow, Scotland, on the 
7th of June t8ii. His father was a baker in that town, and 
James was the youngest of a family of seven. At the age of 
fourteen he entered the university of Edinburgh as a student in 
the arts classes. Two years later he began his medical studies. 
At the age of nineteen he obtained the licence of the College of 
Surgeon.s, and two yeans afterwards took the degree of doctor 
of medicine. Dr John Thomson (1765-1846), who then occupied 
the chair of pathology in the university, impressed with Simpson’s 
graduation thesis, “ On Death from Inflammation,” offered 
him his assistantship. The offer was accepted, and during 
the session 1837-1838 he acted as interim lecturer on pathology 
during the illness of the professor. The following winter he 
delivered his first course of lectures on obstetric medicine in the 
extra-academical school. In Februa^ 1840 he was elected to 
the professorship of medicine and midwifery in the university. 
Towards the end of 1846 he was present at an operation per- 
formed by Robert Liston on a patient rendered unconscious by 
the inhalation of sulphuric ether. The success of the proceeding 
was s6 marked that Simpson immediately began to use it in 
midwifery practice. He continued, however, to search for other 
substances having similar effects, and in March 1847 he read 
a paper on chloroform to the Medico -Chirurgical Society of 


Edinburgh, in which he fully detailed the history of the use of 
anaesthetics from the earliest times, but especially dwelt upon 
the advantages of chloroform over ether. He advocated its use, 
not only for the prevention of pain in surgical operations, but 
also for the relief of pain in obstetrical practice, and his un- 
compromising advocacy of its use in the latter class of cases 
gave rise to one of the angriest and most widespread contro- 
\ ersies of the time. In 1847 he was appointed a physician to 
the queen in Scotland. In 1859 he advocated the use of acu- 
pressure in place of ligatures for arresting the bleeding of 
cut arteries, but of more importance were his improvements 
in the methods of gynaecological diagnosis and obstetrics. His 
contributions to the literature of his profession were very numer- 
ous, embracing Obstetric Memoirs and Contributions (2 vols.), 
homoeopathy^ Acupressure^ Selected Obstetrical Works^ An-^ 
aesthesia ard Hospitalism and Clinical Lectures on the Diseases 
0/ Women, He also took an active interest in archaeology, and 
two volumes of his Archaeological Essays, edited by Dr J. Stuart, 
were published at Edinburgh in 1873. Simpson, who had been 
created a baronet in 1866, died In Edinburgh on the 6th of May 
1870, and wa.s accorded a public funeral ; his statue in bronze 
now stands in West Princes Street Garden.s, P^dinburgh. 

Sec John Duns, Memoir of J, Y, Simpson (1873) ; E. B. Simpson, 
Sir James Simpson (1896) ; and H. L. Gordon, Sir J. V. Simpson and 
Chloroform (1897). 

SIMPSON, MATTHEW (1811-1884), ^erican bishop of the 
Methodist Episcopal Church, was born in Cadiz, Ohio, on the 
2ist of June 1811. He studied medicine in 1830-1833 and 
began to practise, and in 1833 was licensed as a preacher of the 
Methodist Episcopal Church, He was pastor of the Liberty 
Street Church of I^ittsburg in 1835, and of a church at Williams- 
port (now Monongahela) in 1836, In 1837 he was ordained elder 
and was appointed professor of natural science in Allegheny 
College, Meadville, in which Madi.son College had l^en merged 
in 1833 ) and in 1838 he was elected professor and immediately 
afterwards president of the newly (‘stablished Indiana Asbury 
(now De Pauw) University, Greencastle, Indiana, to which he 
went in 1839 ; this position he held until 1848. He was editor 
of the Western Christian Advocate, which he made a strong 
temperance and anti-slavery organ, from 1848 to 1852. He was 
elected a bishop in May 1852, and in 1857, with Dr McClintock, 
visited Great Britain as a delegate to the British Wesleyan 
Conference, and travelled in the Holy Land. He was an intimate 
and trusted friend of President Lincoln, who considered his 
advice of great value, and at whose grave in Springfield he 
spoke the last words. He addressed the Garfield Memorial 
Meeting at Exeter Hall, London, on the 241!) of September 1881. 

I He died on the i8th of June 1884 in Philadelphia. 

He published A Hundred Years of Methodism (187O) ; a Cyclopedia 
of Methodism {1878) ; Lectures on Preaching (1879), delivered before 
the Theological Dcpartmtjnt of Yale College ; and a volume of his 
Sermons (1885) was edited by George R. Crooks, whose Life of 
Bishop Matthew Simpson (New York, 1890) should be consulted. 

SIMPSON, THOMAS (1710-1761), English mathematician, 
was born at Market Bos worth in Leicestershire on the 20th of 
August 1710. His father was a stuff weaver, and, intending 
to bring his son up to his own business, took little care of the 
boy’s education. Young Simpson was so eager for knowledge 
that he neglected his weaving, and in consequence of a quarrel 
wa.s forced to leave his father’s house. He settled for a short 
time at Nuneaton at the house of a Mrs Swinficld, whom he 
afterwards married, where he met a pedlar who practised fortune- 
telling. Simpson was induced to cast nativities himself, and soon 
became the oracle of the neighbourhood ; but he became con- 
vinced of the imposture of sistrology, and he abandoned this 
calling. After a residence of two or three years at Derby, where 
he worked as a weaver during the day and taught pupils in the 
evenings, he went to London, The number of his pupils in- 
creased ; his abilities became more widely known ; and he was 
enabled to publish by subscription his Treatise of Fluxions in 
1737. This treatise abounded with errors of the press, and 
contained several obscurities and defects incidental to the 
author’s want of experience and the disadvantages under which 
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he laboured. His next publications were A Treatise on the 
Nature and Laws of Chance (1740) ; Essays on Several Curious 
and Useftd Subjects in Speculative and Mixed Mathematicks 
(1740); The Doctrine of Annuities and Reversions deduced from 
General and Evident Principles (i 742); and Mathematical Disserta^ 
tions on a Variety of Physical and Analytical Subjects (1743). 
Soon after the publication of his Essays he was chosen a member 
of the Royal Academy at Stockholm ; in 1743 he was appointed 
professor of mathematics in the Royal Military Academy at 
Woolwich ; and in 1745 he was admitted a fellow of the Royal 
Society of Ix)ndon, In 1745 he published A Treatise of Algebra, 
with an appendix containing the construction of geometrical 
problems, and in 1747 the Elements of Plane Geometry. The 
latter book, unlike many others with the same title, is not an 
edition of Euclid's Elements, but an independent treatise, and 
the solutions of problems contained in it (and in the appendix 
to the Algebra as well) are in general exceedingly ingenious. 
In his Trigonometry, Plane and Spherical, with the Construction 
and Application of Logarithms, which appeared in 1748, there 
is a tolerably uniform use of contractions for the words sine, 
tangent, &c., prefixed to the symbol of the angle. The Doctrine 
and Application of Fluxions (1750) was more comprehensive 
than his earlier work on the same subject and was so different 
that he wished it to be considered as a new book and not as a 
second edition of the former. In 1752 appeared Select Exercises 
for Young Proficients in the Mathematicks, and in 1757 his 
Miscellaneous Tracis on Some Curious and Very Interesting 
Subjects in Mechanics, Physical Astronomy and Speculative 
Mathematics, the last and perhaps the greatest of all his works. 
From the year 1735 he had been a frequent contributor to the 
Ladies^ Diary, an annual publication partly devoted to the 
solution of mathematical problems, and from 1754 till 1760 
inclusive he was the editor of it. He died at Market Bosworth 
on the 14th of May 1761. 

See Charles Hutton, Mathematical and Philosophical Dictionary 

(1815). , 

SIMROCK, KARL JOSEPH (1802*1876), German poet and 
man of letters, was born on the 28th of August 1802 at Bonn, 
where his father was a music publisher. He studied law at the 
universities of Bonn and Berlin, and in 1823 entered the Prussian 
civil service, from which he was expelled in 1830 for writing a 
poem in praise of the French July revolution. Afterwards 
he was admitted as lecturer at the university of Bonn, where 
in 1850 he was made a professor of Old German literature, and 
in which city he died on the 18th of July 1876. Simrock estab- 
lished his reputation by his excellent modern rendering of the 
Nibelungenlied (i82y), and of the poems of Walther von der 
Vogelweide (1833). 

Among other works translated by him into modem German were 
the Arms Heinrich of Hartmann von Aue (1830), tlic Parzival and 
Titurel cl Wolfram von l-lschcnbach (1842), the Tristan of Gottfried 
of Strasstmrg (1833), and the Heldenhuch (1843-1849), which he 
supplemented with independent poems. Before the publication of 
this work he had shown an original poetical faculty in Wieland der 
Schmied (1835) ; and in 1844 he issued a volume of Gedichte in which 
there arc many good lyrics, romances and ballads. In 1850 appeared 
Lauda Sion, and in 1 857 the Deutsche Sionsharfe, collections of Old 
Gennan sacred poetry. Of his republications the most popular and 
the most valuable were the Deutschen Volksbucher, of which fifty- 
five were printed betweien 1839 and 1867. His best contribution to 
scholarship was his Handbuch der deutschen Mythologie (1853-1855). 
At an early stage of his career Simrock took a high place among 
students of Shakespeare by his Quellen des Shakespeare in Novellen, 
Mdrchen und Sagen (1831) ; and afterwards he translated Shake- 
speare's poi!ms and a considerable number of his dramas. The large 
number of editions through which Simrock 's translations from the 
Middle High Crerman have passed (the Nibelungenlied more than 
forty) bear witness to their popularity. An edition of his Ausgewdklte 
Werke in 12 vols. has been published by G. Klee (1907). 

See N. Hocker, Karl Simrock, sein Leben und seine Werke (1877) ; 
H. Dfintzer, Erinnerungen an Karl Simrock," in Monatsschrifi fur 
Westdeutschland (1877), and K. Schroder's article in Allg. deutsche 
Biographie. 

SIMS, GEORGE ROBERT (1847* ), English journalist 

and dramatic author, was born on the 2nd of September 1847. 
He was educated at Hanwell College and at Bonn, and com- 
menced journalism in 1874 as successor to Tom Hood on Fun. 


His first play, Crutch and Toothpick, was produced at the Royalt) 
Theatre in April 1879, and was followed by a number of plays 
of which he was author or part-author. After long runs at wesi 
end houses, many of these became stock pieces in suburban and 
provincial theatres. Ilis most famous melodramas were : Thi 
Lights of London (Princess’s theatre, September 1881), which 
ran for nearly a year ; In the Ranks (Adelphi, Oct. 1883), written 
with H. Pettit, which ran for 457 nights ; Harbour Lights (1885), 
which ran for 513 nights ; Two Little Vagabonds (Princess’s 
Theatre, 1896-1897). lie was part-author with Cecil Raleigh 
of the burlesque opera, Little Christopher Columbus (1893), 
and among his musical plays were Blue-eyed Susan (Prince of 
Wales's, 1892) and The Dandy Fifth (Birmingham, 1898). 
His early volumes of light verse were very popular, notably 
The Dagonet Ballads (1882), reprinted from the Referee. How 
the Poor Live (1883) and his articles on the housing of the poor 
in the Daily News helped to arouse public opinion on the subject, 
which was dealt with in the act of 1885. 

SIMSBURY, a township of Hartford county, Connecticut, 
U.S.A., traversed by the Farmington river and about 10 m. 
N.W. of Hartford. Pop. (1900) 2094. Area about 38 sq. m. 
The township is served by the New York, New Haven & Hartford 
and by the Central New England railways, which meet at 
Simsbur}" village. Among the manufactures are fuses, cigars 
and paper. A tract along the Tunxus (now Farmington) river, 
called Massacoe or Saco by the Indians, was ceded to whites 
in 1648, and there were settlers here from Windsor as early as 
1664. In 1670 the township was incorporated as Simsbury. 
In 1675, during King Philip’s War, Simsbury was abandoned ; 
and in 1676 it was burnt and pillaged by the Indians ; but it 
was resettled in the following year. Steel seems to have been 
made here from native iron in 1727, and in 1739 the General 
Court of Connecticut granted to three citizens of Simsbury a 
fifteen years’ monopoly of making steel in the colony. Owing 
to the pine forests pitch and tar were important manufactures 
in early times. From the N. of Simsbury the township of Granby 
(pop, 1900, 1 299) was set off in 1 786. In this part of the township 
a copper mine was worked between 1705 and 1745, and smelting 
and refining works were built in 1721. In 1773 the mine was 
leased by the General Court and was fitted up as a public gaol 
and workhouse (called Newgate Prison), the prisoners being 
employed in mining. Some Tories were imprisoned here after 
J780 ; many of them escaped in May 1781. The prison was 
rebuilt in 1790 and was used until 1827, The W. of Simsbury 
was set off in 1806 as Canton (pop. in 1900, 2678). 

See N. A. Phelps, History of Simsbury, Granby and Canton from 
r 642 to 184$ (Hartford, 1845). 

SIMSON, MARTIN EDUARD VON (181(^1899),^ German 
jurist and politician, was born at Konigsberg, in Prussia, on the 
loth of No\ ember 1810, of Jewish parentage. After the usual 
course at the gymnasium of his native town, he entered its 
university in 1826 as a student of jurisprudence, and specially 
of Roman law. He continued his studies at Berlin and Bonn, 
and, having graduated doctor juris, attended lectures at the 
ficole de Droit in Paris. Returning to Konigsberg in 1831 he 
established himself as a Privatdozent in Roman law, becoming 
two years later extraordinary, and in 1836 ordinary, professor 
in that faculty at the university. Like many other distinguished 
German jurists, pari passu with his professorial activity, Simson 
followed the judicial branch of the legal profession, and, passing 
rapidly through the subordinate stages of auscultator and 
assessor, became adviser (Rath) to the Landgcricht in 1846. 
In this year he stood for the representation of Konigsberg in 
the National Assembly at Frankfort-on-Main, and on his election 
was immediately appointed secretary, and in the course of the 
same year became successively its vice-president and president. 
In his capacity of president he appeared, on 3rd April 1849, 
in Berlin at the head of a deputation of the Frankfort parliament 
to announce to King Frederick William IV. his election as 
German Emperor by the representatives of the people. The 
king, either apprehensive of a rupture with Austria, or fearing 
detriment to the prerogatives of the Prussian crown should be 



SIMSON, R.-^IN 


accept this dignity at the hands of a democracy, refused the 
offer* Simsoji, bitterly disappointed at the outcome of bis 
mission, resigned his scat in the Frankfort parliament, but in the 
summer of the same year was elected deputy for Konigsberg 
in the popular chamber of the Pruss^ Landt^. Here he soon 
made his mark as one of the best orators in that assembly. 
A member of the short-lived Erfurt parliament of 1850, he was 
again summoned to the presidential chair. 

On the dissolution of the Erfurt assembly, Simson retired 
from politics, and for the next few years devoted himself ex- 
clusively to his academical and judiciid duties. It was not until 
1859 that he re-entered public life, when he was elected deputy 
for Konigsberg in the lower, chamber of the Prussian Landtag, 
of which he was president in i860 and 1861. In the first of 
these years he attained high judicial office as president of 
the court of appeal at Frankfort on the Oder. In 1867, having 
been elected a member of the constituent assembly of the North 
German Federation, he again occupied the presidential chair, 
as he did also in the first regular Diet and the Zoll-parliament 
which succeeded it. On i8th December 1870 Simson arrived at 
the head of a deputation in the German headquarters at Versailles 
to offer the imperial crown to the king of Prussia in the name 
of the newly-elected Reichstag. The conditions under which 
Prussia might justly aspire to the hecemony in Germany at last 
appeared to have been accomplished, no obstacles, as in 1849, 
were in the way of the acceptance of the crown by the leadh^ 
sovereign of the confederation, and on i8th January 1871 King 
William of Prussia was proclaimed with all pomp German 
Emperor in the Salle des Glaces at Versailles. Simson continued 
as president of the Reichstag until 1874, when he retired from 
the chair, and in 1877 resigned his seat in the Diet, but at Bis- 
marck's urjjing, accepted the presidency of the supreme court of 
justice (Reichs^ericht), and tnis lugh office he filled with great 
distinction until his final retirement from public life in 1891. 
In 1888 the emperor Frederick bestowed upon Simson the order 
of the Black Eagle. 

His political career coincides with the era of German struggles 
towards unity. As a politician he was one of the leaders of 
modern Lil)eralism, and though always loyal when appeals w(?re 
made to patriotism, such as government demands for the army, 
he remained obdurate on constitutional questions ; and he 
resolutely opposed the reactionary policy of the Prussian Con- 
servatives. On his retirement from the presidency of the 
Reichsgericht, he left Leipzig and made his home in Berlin, 
where he died on the 2nd of May 1899. 

His Life was written by his son, Bernard von Simson, under the 
title Eduard von Simson, Hrinnerungen aus seinem Leben (1900). 

(P. A, A.) 

SIMSON, ROBERT (1687-1768), Scottish mathematician, the 
eldest son of John Simson of Kirktonhill in Ayrshire, was born 
on the T4th of October 1687. He was intended for the church, 
but the bent of his mind was towards mathematics, and, wlien a 
prospect opened of his succeeding to the mathematical chair at 
the university of Glasgow, he proceeded to London for further 
study. After a year in London he returned to Glasgow, and in 
1711 was appointed by the university to the professorship of 
mathematics, an office which he retained until 1761. He died 
on the ist of October 1768. 

Simson 's contributions to mathematical knowledge took the form 
of critical editioiiK and commentaries on the works of the ancient 
geometers. The first of his published writings is a paper in the 
Philosophical Transactions (1723, vol. xl. p. 330) on Euclid's 
Porisms (q.v.). Then followed Sectionum conicarum libri V, 
(Edinburgh, 1735), a second edition of which, with additions, 
appeared in 1750. The first three l)Ook$ of this treatise were trans- 
lated into EngUsh, and several times printed as The Elements of the 
Conic Sections. In 1749 was published Apollonii Pergaei locorufn 
planorum libri II., a, restoration of Apolloniuses lost treatise, founded 
on the lemmas given in the seventh book of Pappus's Mathematical 
Collection. In 1736 appeared, both in Latin and in English, the 
first edition of his Euclid's Elements. This work, which contained 
only the first six and the eleventh and twelfth books, and to which 
in (ts English version he added the Data in 1762, was for long the 
standard text of Euclid in England. After his death restorations 
of Apollonius's treatise De sectione determinata and of Euclid's 
trea& D'e porismatibus were printed for private circulation in 


1776 at the expense of Earl Stanhope, in a volume with the title 
Roherti Simson opera quaedam .teliqua. The volurho, contains alfo, 
dissertations on Logarithms and bn the Limits of Quantities and 
Ratios, and a few problems illustrative of the ancient geometrical 
analysis. 

See W, Trail, Life and H^ritmgs of Robert Simson (18x2} ; C. 
Hutton, Alathematical and Philosophical Dictionary (18x3). 

SIMSON9 WlUIAM (1800-1847), Scottish portrait, landscape 
and subject painter, was bom at Dimdee in 1800. He studied 
under Andrew Wilson at the Trustees’ Academy, Edinburgh, 
and his early pictures— landscape and marine subjects— found a 
ready sale. He next turned his attention to figure painting, 
producing in 1829 the “ Twelfth of August," which was follow^ 
m 1830 by “ Sportsmen Regaling " and a “ Highland Deer- 
stalker." In Uie latter year he was elected a member of the 
Scottish Academy ; and, having acquired some means by 
portrait-paintinjg, he spent three years in Italy, and on his return 
m 1838 settled in London, where he exhibited liis ** Camaldolese ' 
monk showing Relics," his '^Cimabue and Giotto," his Dutch 
Family," and his " Columbus and his Child " at the Convent 
of Santa Maria la Rabida. He died in London on the 29th of 
August 1847. Simson is greatest as a landscapist ; his Solway 
Moss — Sunset," exhibited in the Royal Scottish Academy of 1831 
and now in the National Gallery, bklinburgh, ranks as one of the 
finest examples of the early Scottish school of landscape. His 
cider brother George (1791-1862), portrait-painter, was also a 
member of the Roy^ Scottish Academy, and his younger brother 
David (d. 1874) practised as a landscap^painter. 

SIN ( 0 . Eng. syn : a common Teutonic word, cf . Dutch zonde, 
Ger. Sunde), a general term for wickedness or a wicked act. As 
psychology recognizes a distinction of pleasure and pain, and 
metaphysics of good and evil, so morality assumes the difference 
between right and wrong in action, gcwcl and bad in character j 
but the distinction in psychology and metaphysics applies to 
what is, the difference in morality is based on a judgment of 
what is by what ought to be. When the act or the character docs 
not correspond with the standanl, this want of correspondence 
may in different relations be variously described. In relation to 
human society, and the rules it imposes on its members, action 
that ought not to be done is crime ; a habit which is injurious 
to a man's own moral nature, especially if it involves evil phy.sioal 
consequences, is described as vice. If man is thought of as under 
the authority of (k)d, any transgression of or want of conformity 
to the law of Ciod is defined as sin. Crime is a legal, vice a moral, 
and sin a religious term. Sin may be distinguished from guilt 
as follows : guilt is the liability to penalty, that is, to the suffering 
conceived not as the natural consequence, but as the expression 
of the divine displeasure, which sin as a breach of divine law 
involves. Sin is a term applied not only to actions, but also to 
dispositions and motives. In the theological phrase original sin 
it means the inherited tendency to do wroi^. 

There have been two great controversies in the Christian 
Church on this question, the Augustinian-l'elagian and the 
Calvinistic-Arminian, one in the 5th century and the other in the 
17 th. Pelagius declared the capacity of every man to become > 
virtuous by his own efforts, and summoned the members of the 
Church in Rome to enter on the way of perfection in monasticismi 
His friend Caelcstius was in 412 charged with and excooi^ 
municated for heresy because he regarded Adam as well as all his 
descendants as naturally mortal, denied the racial consequences 
of Adam’s fall, asserted the entire innocence of the new-born, 
recognized .sinless men before the coming of Christ. Pelagius him- 
self desired to avoid controversy, and with mental reservations 
denied these statements of his friend ; but he did not escape 
suspicion, and his condemnation in 418 was the signaivior a 
literary polemic, which lasted ten years, and in which J^Uan of 
Eklanum was the most brilliant but reckless combatant on the > 
side of Pelagius. In the East the freedom of the wiH was so 
insisted on, that one may regard Greek theology as e.ssciTtialiy 
Pelagian. In the West there was unanimity only on three points : 
the necessity of baptism for the remission of sins, the inheritance 
of sin as a result of Adam’s fall, and the indispensablen^iof the 
divine grace in the attainment of goodness. Pelagius insisted that 1 > 

XXV. 5 a 
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sin was an act^ not a state, an afyuse of the frt*edom of the will, i The ‘^“wisdom i^sonified by thie moon-god is likewise an' 
and that Qadh man w^ responsible and liable to punishment only j expression of the science of asitrology in which the obsciVation of 
tor his own acts, This extreme individualism he qualified only in ] the mbon's phases is ‘ feo ' impbrtant a factor. The tendency to 
two respe(^ts, he admitted a principle of imitation, the influence of cerittaUze the powers of the universe leads to 'the establishhierit 
bad example^ habits and distoms^ may be inherited and com- of'the doctrine of a triad consisting of Sin, Shamash and IsHtar 
municated. Divine grace is not necessary for human virtue. personifying the moon, suii and the earth as the life- 

It is granted only according to act, and nierita^&s' thte’law'ih force. (M. Ja.) 

enlightening, warning or promisingr reward. T<i this Augustine SINAI, i. The Biblical Mount Sinai. In judging of the 
opposed the view that Adam's sin is, as its penalty, trAn^itted i points of controversy connected With Sinai are brought face 
to all his descendants, both as guilt and as weakness. The trans- to face with the question of the historicity of the Hebrew records 

mission is notify imitation, but by propagation. The essence involved. Though new attempts to fix the stations of the 

and mode of operation of original sin is concupiscence, which, as of wilderness wandering appear every year, critics have long agreed ' 
the devil, subjects man in his natural state to the devil's dominion, that the number of forty for the y Ws of wandering and for the 
Kven infants are involved in Adam's conclemnatiiort. Sm is a stations are round numbers, and that the details are not based on 
necessity in each individual, and there is a total corruption of ' historical tradition of the Mosaic age.' ITiis dobs not exclude the 
man's nature^ physically as well as morally, into the details'of possibility that the names of some or all of the stations belong 
the controversy it is not necessary to go any further. While the to real places and are based on more or less careful research on 
authority of Ai^ustinc received lij)-homage, the doctrine of the the part of the writers who record them. As regards the Moun- 
Roman Gatbolic Church became more Pelagian, and in the tain of the Law in particular, if the/ record of Exod. xix. seq, is 
'rridemtine decrees and still more in the ethics of the Jesuits, in ‘ strictly historical, we must seek a locality where 600,000 fighting 
spitedftheoppositionof Jansenism, Pelagianismat last triumphed, men, or some two million souls in all, could encamp and remain 
The Reformation restored the teaching of Augustine; hi for some time, finding pasture tend drink for their cattle, and 
('aivinism tjspedall}’' the sovereignty of the divine and the where there was a mountain (with a wilderness at its foot) rising 
impotence of the human will were emj.>liasized ; and against so sharply that its base could he fenced in, while yet it was easily 
iliis' exaggeration Arminianism was a protest. Of the five ascended, and its summit could be seen by a great multitude 
articles of the Remonstrance of i6io onh' two now concern us : bdow. In the valley thefe must have been a flowing stream, 
the possibility of resisting the grace which is indispensable to The peninsula of Sinai does not furiiish any locality where so, 
salvation, and the possibility of falling away from grace ev<en great a host could meet under the conditions specified, and 
alter conversion. The Arminian system was an attempt to accordingly many investigators give up the statistics of the 
modify the Caivinistic titeory' in a moral interest, so as to main* ‘ number of Hebrews and seek a place that fulfils the other con- 
tiiin human responsibility, good and ill desert ; but to this • ditions. But when we (consider that the various records em- 
moral interest the system sacrificed the religious interest in the bodied in the Pentateuch were composed long after the time of 
sufliciency and the sovereignty of divine grace. Its adherents Moses, and that the authors in all probability never saw Sinpi, 
necessarily laid emplia.sis on human freedom. As regards and had no exact topographical tradition to fall back on, but 
nnginal sin they taught that the inclinations to evil inherited could picture to them.selves the scene of the events they recorded 
from Adam are not themselves blaineworthy, and only consent only by the aid of imagination, the tojiographical method of 
U) them involves real guilt. It is not just, however, to Arminian** identifying the Mountain of the I.aw becomes very questionable, 
ism to identify it with Pelagianism, as it docs strive to make The Pentateuchal writers are not at one even about the name of 
clear Tnan’snccd of divine grace to overcome sin and reach holiness, the mountain. It Used to be thought that Horcb was the napiti 
la the Evangelical Re^dvaJ of the iSth century Arminianism was of the mountain mass as a w^hole, or of its southern part, while 
represented by Wesley, and Calvinism by Whitefield. Sinai was the Mountain of the I.aw proper, but it has been shown 

SIN, the name of the moon-god in Babylonia and Assyri;i, ' by Dillinann that the Elohist and Deuteronomy alw^ays use the 
also -known os Mannar, the ‘‘ illiimincr." The two chief seats ; name Horeb for the same mountain v/hich the Jahvist and the 
of his worship were Ur in the S., and Harran considerably to the ’ Priestly Code call Sinai. The Elohist belonged to Northern 
N,,but the cult at an early period sfiread to other centres, and ^ Israel, but Judges v. 5 shows that even in Northern Israel the 
1-enaples to the moon-god are found in all the large cities of other name Sinai was not unknown. And it might be shown, 
Babylonia and Assyria. He is commonly designated as En-zu, though that cannot be done here, that the several account.s 
i.e. “ lord of wisdom," and this attribute clings to him throughout vary not only as regards the name but in topiogi^apWcal deridls. 
all pwiods. During the period (c. 5600-2400 b.c.) that Ur 'Fhns all that can be taken as historically fixed is that after 
exercised a large measure of supremacy over the Euphrates leaving Goshen ;the Hebrews abode for some time near a 
valley. Sin was naturally regarded as the head of the pantheon, mountain called Sinai or Horeb, and that this mountain or 
It is to this period that we must trace .such designations of the range was held to be holy as a seat of the Deity (Exod. ii. i ; 
g<jd as father of the gods," ^ chief of the gods," " creator of 1 Kings xix.). 

all things," and the like. We are justified in supposing that the Where, then, was tliis mountain ? The Midianites, of whom 

cult of the moon-god was brought into Babylonia by the Semitic according to one source Jethro was priest, probably always lived 
nomads from Arabia. The moon-god is the god of E. of the Gulf of *Akaba ; yet we can Imrdly follow Beke in 

nomadic peoples, their guide and protector at night when, during seeking Sinai beyond that gulf, but must rather think of some 
a great part of the year, they undertake their wanderings, just • point in the so-called peninsula of Sinai, which lies between the 
as the sun-god is the chief god of an agricultural people. The Gulfs of *Akaba and Suez, bounded on the N. by the Wilderness 
cult once introduced would tend to persevere, and the develop- el-TIh, which slopes gently towards the Mediterranean. To the 
meat of astrological science cnlmmating in a calendar and in a south of this wilderness rises the Jebel el-Tih, a mass composed 
system of interpretation of the movements and ocairrences in mainly of Nubian sandstone and cretaceous limestone, which 
the stariy heavens would be an important factor in maintaining attains in fantastic forms an altitude of some 3000 ft. ; its ridges 
the position of Sin in the pantheon. The name of Sin's chief converge towards the S. and are cut off by great valleys from 
sanctoarylat Ur was E-^sh-shir-gal house of the great light " : the mass now known as^Mpunt Sinai. Jht latter is composed 
that fat Hapan was known as E-khul-khul, " house of joys.^ of primitive rocks— granite, porphyry, diorite, gneiss, te. The 
On sefli<^ylinders he is r^rosented as an old man with flowing sandstones of Jebel cl-Tih arc rich' in minerals ; mscriptiohs of 
beard; with the crescent as his symbol. In the astral- theological Amenophis III. and Thothmes III. found on the spot show that 
fystem he istrepresented by the number 30, and the planet VeniiS ‘ the ancient Egyptians jgot riirquoise at Serabit al-Khadem : 
as his daughter by the number 15. The number 30 stands and at Maghara, where inscriptions occur bearing the names of 
obviously TyifiWMrion with the thirty day!s as the average extent I kings from Semerkhet and Khufu down to Rame.ses II. These 
of ibis coiiii|a(dMK^ stands again in conjunctitm with the sun. I mines Were worked by criminals and prisoners of w^ar, and the 
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waste products of copper foundries indicate that the peninsula 
was once better wooded than now, of which indeed we have 
express testimony of post -Christian date. At present the 
dominant feature is bare walls of rock, especially in the primitive 
formations ; the steep and jagged summits have a striking effect, 
which is increased by the various colours of the rock and the 
clearness of the atmosphere. The deep-cut valleys are filled by 
rushing torrents after rain, but soon dry up again. In the S. 
the centre of the main mountain mass is Mount Catherine (8540 
ft.), 0 mm Shdmar to the S.£. being little lower ; this peak and 
N. of it Mount Serbal (6750 ft.), which rises more immediately 
from the plain, dominate the Ka ah, a waste expanse of sand 
strewn with pebbles, which occupies the S.W. margin of the 
peninsula. In the Ka*ah is the village of Xur, and at the S. 
promontory (Ras Mohammed) is the little hamlet of Sherm. 
The Sinai group as a whole is called by the Arabs Jebcl al-Tur ; 
the name Sina in Arabic comes only from books/ The area of 
the peninsula is about 11,200 sq. m.; the population is four to 
five thousand souls, chiefly Bedouins of various tribes, whose 
common name, derived from TQr, is X^wara. They have sheep 
and goats, with which they retire in summer to the higher lands, 
where there is good pasture ground, and where springs are 
comparatively common. On the chalk and sandstone water is 
scarcer than among the primitive rocks, and often brackish. 
Though the rocks are bare, there Is always vegetation in the 
dales, especially acacias and tamarisks ; from the latter (T. 
mannifera) manna is still derived in quantities that vary with the 
rainfall. On the hills grow aromatic plants, esy)ecially Thymaceae. 
rhe fauna includes the ibex, hyrax and hyaena ; the panther 
too is sometimes found. Flights of quail have been observed. 
In some valleys there arc well-kept gardens and good date-palms ; 
the most noted oasis is that of Feiran, in the N . VV. of the peninsula, 
which is watered by a perennial stream. Whether Feiran is the 
Rephidim of Exod, xvii. is a question which, like the idcntificra- 
tion of the other stations of the Israelites, depends on the localiza- 
tion of the Mountain of the Law. 

There is no genuine pre-Christian tradition on tins subject, 
'Hie chief authority for the ancient sanctity of Mount Sinai is 
Antoninus Martyr (end of the 6th century), who tells that the 
heathen Arabs in his time still celebrated a moon feast there. 
As sin means “ moon,’* this feast has been connected with the 
name of Sinai, but the proposed etymology is not certain. Of 
heathen origin, too, are the many Nabataean inscriptions of 
Sinai, found especially in the Wady Mokatteb (in the N,W,), 
and sometimes accompanied by rude drawings. The language 
and character are Aramaic, but the proper names are ioiaiuly 
those of Arabs, who passing by graved their names on the .rocks. 
That they were pilgrims to Sinai cannot be made out with 
(y^rtainty. The inscriptions date from the early year.s of the 
Christian era, when the Nabataean kingdom was at its height. 

In early Christian times many anchorites inhabited Sinai, 
living for the most part in the caves, which are numerous even 
in the primitive rocks. Then monasteries were built, the most 
famou.s being the great one of St Catherine in Wady el-Ler (the 
\all(‘.y of the monastery). On Serbal, too, there were many 
granite dwellings, and in the neighbouring Pharan (Phoenicion), 
A^hich was a bishop’s see, there were, a; the ruins show, churches 
and convents. 

The question then is whether when the hermits first settled in 
the peninsula there existed a tradition as to the place of the 
Mountain of the Law, and whether they chose for their residence 
a spot which was already traditionally c-onsecrated by memories 
significant to the Christian as well as to the Jew. No assertion 
of the existence of such a tradition is to be found in Josephus, 
who only says that Sinai was the highest mountain of the district 
—a description which might apply to Serbal as seen from the 
plain below. Eusebius uses expressions which may also seem 
to point to Serbal as the place of the law-giving, and it must be 
admitted that the tradition which seeks the holy site in the 
group of Jebel Musa {i.e, the mass of which Mount Catherine is 
the highest peak) is not older than the time of Justinian, so that 
the identification with Mount Serbal seems to have greater 


antiquity in its favour. In later times Jebel Musa and Serbal 
had each its own tradition, and the holy places were pointed out 
at each ; thus from the monastery of St Catherine a path of 
granite steps was constructed up to “ the Mountain of the I^w,” 
but similar steps are found at Serb&l. That these traditions are 
not decisive, however, is admitted, more or less, even by those 
modems who, like Lepsius, Ebers, Bartlett, give their voice for 
Serbal. Most authorities still prefer Jebel MusS or some point 
in that group, but they again differ in details. First of all there 
is much difficulty in detwmining the route by which the Hebrews 
approached the mountain. Then comes the question of finding 
a suitable plain for their encampment under the mountain, which 
is best met if, with Robinson, Stanley, Palmer and others, the 
plain is taken to be that of al-K&he and the overhanging moun- 
tain to be Jebel Sufsafeh. llie latter is over 6300 ft. high, and 
consists of pasture ground ; it does not fit all the details in 
Exodus, but this objection is quite as strong gainst the tradi* 
tional site on Jebel Musa (Mount Moses), which lies farther S. 
Jebel .Musa has been accepted by Tischendorf, Laborde, Ritter, 
Strauss, Farrar, and many others ; on this view the Israelites 
must have encamp)ed in the narrow Wady al-Seya lyeh, N, of the 
mount. But the absence of exact topographical detail on the 
part of the Biblical narrators, who always speak of Sinai as if 
it were a single summit and give no hint about several summits 
of which it is one, shows that in their time there was no real 
tradition on the matter, and that all attempts at identification 
are necessarily vain. 

Litkrature, — Burckhardl. TyaveU in Syrian (London, 1:822) ; 
Leon de Laborde, Voyage do V Arabic PHric (Paris, 18.^0-1836) ; 
Robinson, Biblical Researches (London, 1841); Lepsius, Reise 
(Berlin, 1845) ; Stanley, Sinai and Palestine ; Fraas, Aus d. Orient 
(Stuttgart, 1807) ; Ordnance Survey of the Pen. of Sinai (South- 
ampton, 1869, ‘3 vols.) ; Palmer, Desert of the Exodus (Cambridge, 
1871): Ebers, Durch Gosen sum Sinai (2nd od., Leipzig, 1881); 
Baker Greone, Th^e Hebrew Migration (London, 1883) ; HuU, Mount 
Sfiir, Sinai and West Palestine (London, 1885). See also the Palestine 
Sgcict.y'.s Quarterly Statement ^ passim. (A. So.) 

2. The Peninsula . Rvcml Research, — The peninsula of Sinai 
is about 230 m. in extreme length and 150 m. witle, or nearly 
tile size of Ireland. It is practically waterless and barren, the 
population lieing not a thousandth of that on an equal area in 
England, The S. part is a high mass of schists and granite, 
deeply out into valleys ; it is overlaid by carboniferous sand, stone, 
ajid limestone, capped with tertiary be, salt, flows in the mining 
region. The N. part is an expanse of cretaceou.s limestone 
and nummulitic tertiary limestone, sloping down to the Mediter- 
ranean. The steep valley of the Gulf of Suez has been greatly 
deepened — if not formed — since the tertiary limestone was 
deposited, the bed,s dipping down sharply to the sea. The only 
water supply of any importance is that in the Wady Feiran ; 
elsewhere only small water -holes preserve enough for a few 
persons, but fresh water can be obtained along the shore route 
by digging. 

The difficulty about the numbers of the Israelites who lived 
here has lately been treated on a fresh basis. That tliey were not 
more numerous than the previous inhabitants is shown by the 
difficulty in conquering the Amalekites at Rephidim. In the 
census lists of the Book of Numbers the hundreds of people 
in each tribe are in most cases 4 or .500 ; 2, 3, 6 or 700 are rare ; 
o, I, 8 or 900 do not occur. The hundreds are therefore inde- 
pendent of the thousands prefixed to them : and as alaf means 
both a “ thousand ” and a “ family,” it is proposed that the 
original census was in numbers of tents or families' and hundreds 
of people ; and that later the family numbers were mistaken 
for thousands. Other points agree in this view, such as the 
number of persons in a family, the similarity of hundreds in the 
(census before and that after the wanderings, and the actual 
size of Goshen, from which they came, and the population of 
Sinai where they settled. Thus the total numbers were 5730 
people. The internal evidence that the census lists are original 
documents is very strong, though they ha^'e been misunderstood 
by later compilers. It is impossible to suppose a population 
trained in Egypt not having the ability to keep some tribal 



14® SINAIA— SINAN PASHA 


records of numliers and movements such as were the basis of the 
existing re-edited narrative. 

The bistory of the Egyptian settlements has been investigated. 
They began in the 1 st Dynasty, shown by the tablet of the con- 
quest by King Semerkhet (5280 b.c.) above the mines of turquoise 
at Wady Maghara. Seneferu (4750 b.c.) was already working 
at Serabit for turquoise. Other kings who left records here are 
Sanekht (Illrd Dynasty), Khufu (IVth), Sahura, Ranuser, 
Menkauhor (Vth), Amenemhat I., Senusert 1 ., Senusert II., 
Senusert III., Amenemhat 11 ., Amenemhat III., Amenemhat IV. 
(Xllth), Aahmes I., Amenhoiep 1 ., Tahutmes 1 ., Hatshepsut, 
Tahutmes III., Tahutmes IV., Amenhotep III. (XVIIIth), 
Rameses 1 ., Sety I., Rameses IT., Merenptah, Sety II., Tau.sert, 
Setnekht (XIXth), Rameses 111 ., IV., V. and VI. (XXth). The 
monuments are mostly inscriptions recording the mining expedi- 
tions and offerings made to the goddess of turquoi.se. Tht original 
shrine of the goddess was a cave ; this was hewn out and buildings 
were gradually added before it to a length of 230 ft. The records 
show that no fewer than twenty-five different grades of officials 
took part in the work of mining, which was highly organized 
as regards direction, technical ability, labour and traasport, 
often as man)' as 700 men being employed. Over 400 objects 
with kings' names have been found in the fragments of the 
offerings which were left in the shrine. The worship at Serabit 
was that of Hathor, mistre.ss of turquoise. She is identio.al 
with Athtar or Ishtar, the. Semitic goddess of Arabia. The 
features of the worship were entirely Semitic and not Egyptian. 
An enormous mass of burnt-offerings is shown by the bed of 
ashes before the sacred Give ; tanks for ablutions are found in 
the temple courts, altars of incense are in the shrine itself, and 
also conical stones ; and chambers or shelters for dreaming 
before the temple are a main feature. All of these belong to 
Semitic worship, and they show that Ixsfore Mosaism the elements 
of the worship were the same as are found in later times. 

For all the recent research .see W. M. Flinders PtJtrie, Researches in 
Sinai (190O). (W. M. F. P.) 

SINAIA, a town of Rumania, about 12 m. S. of the Hungarian 
frontier at Predeal, on the railway from Ploesci to Kronstadt 
in Transylvania. Pop. (1900), 2210. Sinaia re.sembles a large 
model village, widely scattered among the pine forests of the 
lower Carpathians, and along the banks of the Prahova, a swift 
alpine stream. The monastery of Sinaia, founded by Prince 
Michael Cantacuzino in 1695, was the residence of the royal 
family until the present chateau was built. It consists of two 
courts surrounded by low buildings. In the centre of each court 
is a small church built in the Byzantine style. The monks 
pos.sess a library, in which are kept valuable jewels belonging 
to the Cantacuzene family. Castle Peles or Pelesh, the modem 
palace, named after the hill on which it stands, is of a mixed 
style of arcdiitecture. The interior is fitted with magnificent 
wood carvings and stained-glass windows illustrating the principal 
scenes of “ Carmen Sylva s " writings. Until 1850 Sinaia con- 
sisted of little more than the monastery and a group of huts. 
In 1864, however, the m()na.stic estate was as.signed to the 
Board of Civil Hospitals, by which a hospital and baths were 
opened and the mineral springs developed. Sinaia soon Ijccame 
the favourite summer resort of Bucharest society, and rapidly 
developed in all its equipment. 

SINALOAy a N. state, of Mexico, bounded N. by Sonora and 
Cliihuahua, E. by Durango, S. by Tepic, and W. by the Gulf of 
California, with a coast line of nearly 400 m. Area, 33,67 1 sq. m. 
Pop. (1900), #96,701, largely Indians. The surface consists 
of a narrow coastal zone where tropical conditions prevail, a 
broad lielt of mountainous country covered by the ranges of the 
Sierra Madre Occidental and their intervening valleys where 
oak and pine forests are to be found, and an intervening zone 
among the foothills of the Sierra Madre up to an elevation of 
2000 ft., where the conditions are subtropical. The state is 
traversed by numerous streams, the largest of which have broad 
valleys among the foothills. The largest of these are the Culiacin, 
Fuerte and Sinaloa, the last two having short navigable courses 
across the lowl^nidc. 


! Rain is plentiful everywhere, except in the extreme tiorth, where 
the conditions arc arid. The climate of the low-lying coai^t lands is 
hot and malarious, but in the mountains it is cool and healthy. 
Cereals and mescal are produced on the uplands, and sugar, rum, 
coffee, tobacco, grape .spirits and fruit in the lower zones. There 
are excellent cotton lands in the state and the production of this 
staple was largely developed during the American Civil War, but 
it has since declined. Grazing receives considerable attention in 
the uplantis, where the temperature i.s favourable and the pasture- 
age good, and hides are largely exported. Mining, however, is the 
chief industry, Sinaloa being one of the richest mineral-producing 
states in the republic, (iold, silver, c<^per, iron and lead are found. 
There are also salt deposits and minci'al springs. The best-known 
silver mines are the Kosario, from which about $90,000,000 had 
been extracted up to the last decade of the 19th century, and the 
Nuestra Seftora dc Guadalupe de los Reyes, discovered early in the 
19th century and yielding over $85,000,000 before its close. The 
fore.st products of the state include rubber, rc.sins, cabinet and dye- 
woods, deerskins, orchilla and ixtlc fibre. Up to the beginning of 
the 20th century Sinaloa had only one short railway, which con- 
nected Culiacdn with its port Altata. Since then the Mexican 
branch of the (American) Southern Pacific railway from Nogales to 
Guaymas has been extended S.E. along the coast. Sinaloa has 
excellent natural harbours, only two of which Muzatldn and 
Altata are much used. 1'he bays of Agiobamjio and 'I'oiiolobanjpo 
are jmispective railway terminals with fine harbours. The capital 
of the state is Culiacdn Rosales (commonly called Culiacdn), on the 
Culiacdn river ^9 in. from its port, Altata, at the mouth of the same 
river, with which it is connected by rail. It is a well-built town, 
with some thriving manufactures, inchuling cotton goods, cigarettes, 
liqueurs, Arc. It is the see of a bishop and has a fine cathedral. 
Culiacdn (pop. in 1900, 10,380) is the distributing centre for a large 
district between Guaymas and Mazatldn. The most important 
town is Mazatldn, one of the leading ports of Mexico on the Pacific 
cOi'ist, and the commercial centre for S. Sinaloa and N. Hurango. 
Other towns are Mocorito (pop. 9971 in 1895), Sinaloa and Fuerte, 
all in the N. of the state, Rosario (pop. 8448 in 1900), and San 
Ignacio in ilie S. 

SINAN PASHA (1515-1596), Turkish soldier and statesman, 
was an Albanian of low origin. In 1 569 he was appointed governor 
of Egypt and was occupied until 1571 in the conquest of Yemen. 
In 1574 he commanded the great expedition against Tunis, 
which, in spite of the brave defence by the Spanish and Italian 
garrison, was added to the Ottoman empire. In 1580 Sinan 
commanded the army against Persia and was appointed grand 
vizier, but wa.s disgraced and exiled in the following year, owing 
to the rout of his lieutenant Mahommed Pasha, at Gori, in an 
attempt to provision the Turkish garrison of Tiflis. He .subse- 
quently became governor of Damascus and, in 1589, after the 
great revolt of the Janissaries, was appointed grand vizier 
for the second time. Another revolt of Janissaries led to his 
dismissal in 1591, but in 1593 he was again recalled to become 
grand vizier for the third time, and in the same year he commanded 
the Turkish army against Hungary. In spite of his victories 
he was again deposed in February 1595, shortly after the accession 
of Mahommed III., and banished to Malghara ; but in August 
was in power again and on the march to Wallachia. The unhappy 
course of this campaign, culminating in the fall of Gran, brought 
him once more into disfavour, and he was deprived of the seal 
of office (November 19). The death of his successor, Lala 
Mahommed, three days later, was looked on as a sign from 
heaven, and Sinan became grand vizier for the fifth time. He 
died suddenly on the 3rd of April 1596. 

Bold, overbearing and unscrupiiious, Sinan recoiled from no 
baseness to put a rival out of the way ; while his insolence 
was not confined to foreign ambassadors, but was exercised 
towards his opponents in the sultan’s presence. He had a 
barbarous hatred not only for Christians but for all civiliza- 
tion. The immense fortune which he left is a proof of his 
rapacity. 

Another Sinan Pasha was governor of Anatolia at the time of 
Mahommed II. 's death in 1481. He was a brother-in-law of Bayezicl 
II. and defeated Prince Jem’s troops at Brusa. In Selim l.^s reign 
he served with great distinction in the Persian and Egyptian cam- 
paigns and fell at the battle of Ridania, where tlie Mamelukes were 
debated, in 1517. 

A third Sinan Pasha, brother of the grand vizier Rustem Pasha, 
was grand admiral under Suleiman I. and died about i553' 

See J. V. Hammer-PurgStall, Gesch, des Osmdnnschen Reiches 
(2nd ed., Pesth, 1840), and authorities tiiere cited. 
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SINOLAIR» the name of an old Scottish family^ members of 
which have held the titles of earl of Orkney and carl of Caithness. 
The word is a variant of Saint Clair* 

Sir William Sinclair, or Saint Clair (r. 1260^. 1303), was 
the descendant of a line of Anglo-Norman barons, one of whom 
obtained the barony of Rosslyn from King David I. in the 12th 
century. Sir William took part in the dispute over the succession 
to the crown of Scotland in 1292, and was one of the leaders of the , 
Scots in their revolt against Edward 1 . One of his sons was I 
William Sinclair (d. 1337), bishop of Dunkeld, who was responsible 
for the defeat of an En^ish force at Donibristle in Fife in 1317. 
Sir William's eldest son was Sir Henry Sinclair (d. 1330), the 
fricind of Robert the Bruce ; and Sir Henry's son was Sir William 
Sinclair, who was slain by the Saracens in August 1330, while 
journeying through Spain to Palestine with Sir James Douglas, 
the bearer of the heart of Bruce. This Sir William Sinclair 
married Isabel, daughter of Malise, earl of Strathearn, Caithness 
and Orkney (d. c. 1350), and their son Sir Henry Sinclair (d. r. 
1400) obtained the earldom of Orkney by a judgment of the 
Norwegian king Haakon VI. in 1379. He then helped to conquer 
the Faeroe Islands, and took into his service the Venetian 
travellers, Niccolo and Antonio Zeno, sailing with Antonio to 
Greenland. This prince of Orkney, as he is sometimes called, was 
succeeded by his son Henry (d. 1418), who was admiral of Scotland, 
and then by his grandson William (r. 1404-1480), the founder of 
the beautiful chapel at Rosslyn. 

William, the 3rd earl of his line, whose earldom of Orkney 
was a Norwegian dignity, was made chancellor of Scotland in 1454 
and Lord Sinclair and earl of Caithness in 1455. some 

part in public affairs in Scotland, and when in 1470 the Orkney 
islands were ceded by Norway to King James HI. he resigned 
all his rights therein to his sovereign and was known merely as 
earl of Caithness. His eldest son, William, having offended his 
father by his wasteful habits, the earl settled his earldom on his 
eldest son by another marriage, also called William, who was 
killed at Flodden in 1513. The elder William, however, in- 
herited the title of Lord Sinclair, and the family was thus split 
into two main branches. John, the 3rd earl, was killed in 1529 
while attempting to seize the Orkney Islands. 

George, 4th earl of Caithness (c, 1525-1582), a son of the 3rd 
earl, was a Roman Catholic and a supporter of Mary Queen of 
Scots, but he was mainly occupied with acts of violence in the 
north of Scotland. His grandson George, the 5th earl (r. 1566- 
1643), was outlawed and compelled to fly to the Shetlands. He 
left many debts, and his great-grandson and successor, George, 
the 6th earl (d. 1676), who was childless, arranged that his 
estates should pass to a creditor, Sir John Campbell, afterwards 
carl of Breadalbane. Campbell was created earl of Caithness in 
1677, but the title was also claimed by George Sinclair (d. 1698), 
a grandson of the 5th earl, and in 1681 the privy council decided 
in his favour. When Alexander, the 9th earl, died in 1765 the 
title was successfully claimed by William Sinclair (d. 1779), a 
descendant of the 4th earl, who became the 10th earl. James, 
the I2th earl (1766 -1823), was descended from another branch of 
the 4th earl's family, and his grandson James, the 14th earl 
(1821-1881), was a representative peer for Scotland from 1858 
to 1868, and was created a peer of the United Kingdom as Baron 
Barrogill in 1866. He was interested in scientific matters, 
and published Lectures an Popular and Scientific Subjects 

The title of Lord Sinclair passed from William, the 2nd lord, who 
died about 1488, to John (1610-1676), who became the 9th lord 
in 1615. At first a covenanter, afterwards he became a royalist, 
and was taken prisoner at the battle of Worcester. He died with- 
out male issue and the title became dormant. His estates, how- 
ever, passed to his grandson, Henry St Clair (1660-1723), the 
son of his daughter Catherine (d. 1666) and her husband, John 
St Clair of Herdmanston, and in 1677 Henry was created Lord 
Sinclair with the precedence of the older title. He had two sons, 
John Sinclair (1683-1750) the Jacobite, and James Sinclair, who 
l^ame a general in the British army, and was also ambassador 
at Vienna and Turin and a member of parliament for many 


years. After the attainder of John, in consequence of his share in 
the rising of 1715, the family estates were settled on James, but 
he resigned them to his elder brother when the latter was pardoned 
in 1726. The pardon, however, did not include the restoration of 
the title. Earlier in life John Sinclair had killed a man named 
Shaw in a duel and had afterwards shot this man's brother. 
He was tried by court-martial and sentenced to death, but was 
pardoned. An account of the proceedings in the court-martial 
was edited by Sir Walter Scott for the Roxburghe Club (Edin- 
burgh, 1828). Sinclair himself wrote Memoirs of the RebeUton, 
published by the Roxburghe Club in 1858. 

Neither of the brothers left male issue, and the title devolved 
upon a cousin, Charles St Clair (d. 1775), included in 

the attainder. Charles did not claim it, but in 1782 his grandson 
Charles (1768-1863) was declared to be Lord Sinclair. He was a 
Scottish representative peer from 1807 to 1859 and is the ancestor 
of the present holder of the title. 

T^ree brothers were also noted Sinclairs : — Oliver, the friend of 
James V. and the leader of the S(!Ots at the rout of Solway Moss ; 
Henry (1508-1565), bishop of Ross and president of the court 
of session," who made some additions to Hector Boec'e's Chronicles 
of Scotland ; and John (d. 1566), bishop of Brechin. 

See Sir K. Douglas, The Peerage of Scotlaftd, new eil. l)y Sir J. B. 
Paul; G. K. (Cokayne), Complete Peerage) Sinclair, "J he Sinclairs 
of England (1887) : Sir K. Ciordon and G. Gordon, The Earldom of 
Sutherland (Edinburgh, 1813), and Hay, Genealogy of the Sinclairs 
of Hoslin (18^5)- 

SINCLAIR, SIR JOHN, Bart. (1754-1835), Scottish writer 
on finance and agriculture, was the eldest son of George Sinclair 
of Ulbster, a member of the family of the earls of Caithness, 
and was born at I’hurso Castle on the loth of May 1754- After 
studying at Edinburgh, Glasgow and Trinity C'ollegc, Oxford, 
he was admitted to the faculty of advocates in Scotland, and 
called to the English bar, but never practised. In 1780 he was 
returned to parliament for Caithness, and subsequently repre- 
sented several English constituencies, his parliamentary career 
extending, with few interruptions, until 1811, He established 
at Edinburgh a society for the improvement of British wool, 
and was mainly instrumental in the creation of the Board ()f 
Agriculture, of which he was the first president. His reputation 
as a financier and economist had been established by the publica- 
tion, in 1784, of bis History of the Public Revenue of the British 
Empire ; in 1793 widespread ruin was jirevented by the adoption 
of his plan for the issue of exchequer bills ; and it was on his 
advice that, in 1797, 1 'itt issued the “ loyalty loan " of eighteen 
millions for the pro.secution of the war. His services to scientific 
agriculture were no less conspicuous. He supervised the com- 
pilation of the valuable Statistical Account (ff Scotland (21 vols., 
1791-1799), and also that of the General Report of Scotland, issued 
by the Board of Agriculture ; and from the reports ciimpiled by 
this society he published in 1819 his Code of Agriculture, He was a 
member of most of the continental agriculliiral societies, a fellow 
of the Royal Societies of London and Edinburgh, as well as of the 
Antiquarian Society of London, and president of the Highland 
Society in London. Originally a thorough supporter of Pitt's 
war policy, he later on joined the party of ** armed neutrality.” 
In 1805 he was appointed by Pitt a commissioner for the con- 
struction of roads and bridges in the N. of Scotland, in 1810 he 
was made a member of the privy council and, next year, received 
the lucrative sinecure office of commissioner of excise. He died 
on the 2ist of December 1835. 

Sir John Sinclair, who was created a baronet in 1780, was twice 
married, first to a daughter of Alexander Maitland, by whom 
he had two daughters, and secondly to Diana, daughter of the 
first lord Macdonald, by whom he had thirteen children. His 
eldest son, Sir George Sinclair (1790-1868) was a writer and a 
member of parliament, representing Caithness at intervals from 
1811 till 1841. His son, Sir John George Tollemache Sinclair, the 
3rd baronet, was member for the same constituency from 1869 to 
1885. The first baronet's third son, John (i 797 “T^^ 75 )) became 
archdeacon of Middlesex; the fifth son, William (1804-1878), 
was prebendary of Chichester and was the father of William 
Macdonald Sinclair (b. 1850), who in 1889 became archdeacon of 
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London ; the fourth daiig^hter, Catherine (1800-1864), at one 
time enjoyed some vogue as an author. 

See Correspondencr of the Right Hon. Sir John Sinclair, Bart,, with 
Reminiscences of Distinguished Characters (2 vols., 3 x>n(lon, 1831) ; 
9 Ji(iMenmrs of the Life and Works of the Right Hon. Sir John Sinclair 
(2 vols., Edinburgh, 1S37). 

SIND^i a former province of India, now a division of the Bombay 
presidency. It is the most northerly portion of the presidency, 
lying between 23® 35' and 28'^ 29' N. and between 66° 40' and 
71° 10' K., having an area of 53,116 sq, m. and a population 
(1901) of 3,410,223. It includes the six districts of Karachi, 
Hyderabad, Thar and Parkar, Larkhana, Sukkur and Upper 
Sind Frontier, together with the native state of Khairpur. It 
differs widely in physical features and climate, no less than in the 
language, dress and customs of the people, from the rest of the 
presidency, from which it is cut off by the deserts or the sea. 
It is bounded on the N. by Baluchistan and the Punjab ; on the 
E. by the desert tracts of "w. Rajputana ; on the S. by the Runn 
of Cutch and the Indian Ocean ; and on the W. by Baluchistan. 

Physical features . — Sind proper, or tlie central alluvial plain 
watered by the Indus, lies between the Kohlstan or hilly country 
that rises to the Kirtliar range on t!ie Baluchistan border, 
and the RegLstan or Thar desert that stretches E. into 
Rajputana. The Kohistan in years of good rainfall yields 
abundant fodder for cattle and camels, and supports a scanty 
tillage on the banks of the hill streams or nais, one of 'which, 
named the Hal), forms the boundary between Sind and Baludi- 
istan. Central Sind lies on both banks of the Induis, which 
flows S. in a bed that has been raised by the dcpo.sit of silt above | 
the surrounding country. Except where its bed is confined by j 
rocks, as at Sukkur, Rohri and along the edge of the Kohistan 1 
from I.akhi to Jhirak, the ri^*er constantly changes its course, ' 
especially in the delta, the head of which is now opposite Shah- 
bandar. Central Sind depends on the yearly inundation of the 
Indus, which begins to rise in March and reaches its highest 
point about th(? middle of August. The water is distributed by a 
very ancient system of canals, which lias been greatly impro\x*d 
and extended since the British conquest. The soil is a plastic 
clay deposited by tlie river. 

The great geographical feature in Sind is the lower Indus, 
which passes through the entire length of the country, first in a 
S.W. direction, then turning somewhat to the E., then returning 
to a line more directly S., and finally inclining to the W,, to seek 
an outlet at the sea. 'J'he distant line of mountains between 
Sukkur and Sehw^an, the steep pass overhanging the w^ater at 
I^khi, and the hill country below^ Sehwan give a distinctive 
character to the right bank. Sind has been aptly likened to 
Egypt. If the one depends for life and fertility on the Nile, 
so does the other on the Indus. The cities and tow'ns arc not 
so readily to be compared. Hyderabad, notwithstanding its 
remarkable fortre.ss and handsome tombs, can scarcely vie in 
interest as a native capital w ith Cairo ; nor can Karachi, as 
a Europeanized capital, be .said to have attained the celebrity 
of Alexandria, 'i’he province contains many monuments of 
archaeological and arcliitectural interest. 

Owing to the deficiency of rain, the continuance of hot weather 
in Sind u exceptional. Lying between two monsoons, it just escapes 
the influence of both. 'The S.W. monsoon stops .short at Lakhpat 
in Cutch, the N.W. monsoon at Karachi, and even here the annual | 
rainfall is not reckoned at more than 6 or 8 in. At times there is no 
rain for two or three years, while at others there is a whole season’s 
rainfall in one or two days. The average temperature of the summer 
months rises to 95* F., and the winter average is 60®, the summer 
maximum being lio® and the winter minimum 28®. The temperature 
on the sea-coasl is much more equable than clsew^re. In northern 
Sind we find frost in winter, while both here and in 1 -ower Sind the 
summer heat is extreme and prolonged. Thi-s great heat, combined 
with the poisonous exhalations from the pools left after the annual 
inundation and the decaying vegetable deposits, produces fever 
and ague, to which even the natives fall a prey. 

Agriculture. iA^he delta Ls the only mineral product of 
corrirnercial and fuel are supplied chiefly by 

the babul {Atmia a^ted), bahan {Populus euphratica), handi {Pro~ 
sopis spicigeiaj hnd iron wood {Tocoma undulafa), and fruit by the 
date, mango and pomegtaniilie. The chief rabi or spring cro]:^, 
sowm from August to October and reaped from Febniaxy to April, 
are wheat, barley, gram, oilseeds and vegetables. The chief winter 


or hharif crops, sown from May to July and reaped 
to December, arc the millets and fuar), rice;, urad (Phaseolus 
radiaius), mung {Phascolus mungo), cotton and indigo. Efforts are 
being made to introduce the long-stapled Egyptian cotton. Agri- 
culture is almost entirely dependent upon irrigation from the Indus. 

MsmutaciuYcs.-^\iAon% tlie chief manufactures may be mentioned 
gold, silver, and silk embroideries, carpets, cloths, lacquered ware, 
horso-trai)i)ings and other lea tlicr- work, paper, pottery, tiles, 
i sword.s and iiiatchlocks, and the boxes and other articles of inlaid 
work introduced from Shiraz. Lac work, a widely extended industry 
in India, is also in vogue in Sind. Variously coloured lac is laid in 
succession on Hic boxes while turning on the lathe, and tlw design 
is then cut through the? different colour.s. Hyderabad was long 
famous for its silks and cottons, silver and gold work and lacquered 
ornaments, and the district could once boak of skilled workmen in 
arms and armour ; but these old industries are now on the decline. 
In the cloths called sudi, silk is woven with the striped cotton* a 
practice possibly due to the large Mahommedan population of the 
country, as no Moslem may wear a garment of pure .silk. Chundari^ 
or knotting, is another method of decorating cotton and silk goods, 
^'he extension of cotton cultivation in Sind has caused a brisk de- 
velopment in ginning factories of recent years. The Sind cotten- 
printers arc the most skilful and tasteful in the Bombay presidency. 
Cotton carpets, rug.s, horse-cloths, towels and napkins are manu- 
I factured at the gaols. Woollen saddle-cloths, blankets and felts 
I arc also made. Sind })roduccs the best pottery of India. The art 

1 was introduced or developed by the Mahommedans, whast? rulers 
gave it every cncourag(*meiit. Magnificent tombs and mosques, 
now in ruins, testify to the f'.kill of the ancient potters. Leather is 
worked in a variety of articles, such as .saddle-covers for caihels and 
horses, shoes, leggings and accoutrements. In 1904 two new flour 
and rice-clcaning mills were started at Sukkur. 

Trade . — The trade of Sind is carried on tlirough Karachi with 
foreign countries, and acros.s the land frontier with Afghanistan, 
Baluchistan and Sristan. Karachi is the grcjat port for the grain 
trade of all N. India, and is also the great strategic military port for 
the N.W, frontier. The chief articles of import arc cotton and 
woollen goods, iron and steel, mineral oil, sugar, tea and niacliinery ; 
while the cliicf exports arc wheat and other grains, cotton, wool, 
oilseeds, hides and skins, and bones. On the land frontier the chief 
articles of import arc horses, ponies, tnulcs, shet^p and goats, woollen 
and cotton piece-goods, wheat, gram and ]>ul.sc, rice, fruits and nuts, 
provisum.s, stores, leather, ghee, raw wool, silver, a.ssafoetida, dru^s, 
hides, fish, steeds, manufactured silk, spices and tobacco ; while 
the exports are cotton twist and yarn, piece-goods, leather, metals, 
coal and coke, wheat, husked rice, liquors, ghi. sugar, tea, tobacco, 
wool and silver. 

Fauna. The last tiger in Sind was .shot about 1885, Among 
other wild animals arc the hyaena, the gurhhav or wild a.ss (in the S. 
of the Thar and Parkar district), the wolf, jackal, fox, wild hog, 
antelojMi, pharho or hog deer, hares and porcupines. Of birds of 
prey, the vulture and several varieties ot falcon may Ik' mentioned, 
i The flamingo, pelican, stork, crane and 3 ?'.gyj)tian ibis frequent the 
shores of the dtdta. Besides these there are the ubdra (bustard) 
or iilfir, the rock-groii.se, quail, partridge and various kinds of 
parrots. Wateifowl are plentiful ; in the cold season the lake.s or 
dhandhs arc covered with wild g(Je.se, kulang, duck.s, teal, curlev; 
and snipe. Among otheur animals to be noted arc scorpions, lizard.s, 
centipedes and many snakes. 

I The domestic animals includt? camels (one-hiimpcd), buffaloes, 
sheep and goats, horses and asses (small but hardy), mules and 
bullocks. Of fish there arc, on the sea-ccasl, sliarks, saw-fish, 
rays and skate ; cod, sir, cavalho, red-snapper, gassir, hegtiy dangdra 
and huru abound. A kind of .sardine also frequents the coa.st. In 
the Indus, the finest flavoured and most plentiful fish is the palo, 
generally identified with the hilsa of the Ganges. Dambhro {Laheo 
rohita) and mullet, mordho (Cirrhina mrigala), gandan (Notopterus 
kapirat), khago or catfish (Rita huchanant)^ popvi (Barbus sarana), 
shakury jerhho and singhdri (Marrones aor) are also found. Otter, 
turtle and porpoise arc frequently met with ; so too are long-snoiited 
I crocodiles and water-snakes. 

P’orzsts. — The area of reserved forest in Sind is 1065 sq. m. The 
forests are situated for the most part on the banks of the Indus, 
and extend S. from near Rohri to the middle delta. They are 
narrow stri})s of land, from 2 to 3 m. in length, and ranging from 

2 furlongs to 2 m. in breadth. The largest are between 9000 and 
10,000 acres in area, but are subject to dirninution, owing to the 
encroachments of the stream. The wood is principally b&bui (Acacia 
arabica), bahan (Populus euphratica) and kandt i^Prosopis spicigera). 
The tali (Dalbergia Sfssoo) grows to some extent in Upper Sind ; the 
iron-woo<l tree (Tocoma undulata) is found near the hills in the Mehar 
districts. There are, beside.s, the nim (Melia Aeadirachta), the piped 
(Ficus religiosa ) , the her (Zisyphus Jujt^ba). The delta has no forests, 
but its shores abound with mangrove trees. Of trees introduced are 
the tamarind (Tatnarindus fndizn), several Australian’ wattle trees, 
the water-chestnut (Trapa natans], the aula (Emblicd officinalid), the 
bahera (Terminalia Bellerica)y the carob tree (Ceratonia Siliqaa), the 
China tallow (Stillingia sebifera), the bel (Aegle Marmelos) and the 
manah (Bassia latifolia). There is a ^ecially organized foreat 
department. 
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. IffigoHon. — Indus at ;ts,^urco is i6,ppo it above sca-lev^l. 
At Attock it is still 2000 ft. afc|dy6 the sea. it is, therefore, a rapid 
river, which brings down a great quantity of siW from the nioun tains 
and deposits it in the Sind valley. The bod of iho river is always 
rismg, and has to bo constantly watched to prevent its overflowing 
its banks, while tho quantity of siU tl>at tlie -v^ater contains makes it 
very valuable to the cultivator. Tlic inundation canals of the Indjus 
have, therefore, been caiTied to a high degree 61 perfection, thou^ 
the water of the river cannot be fully utilized until the proposed 
barrage is constructed at Sukkur. The chief . of the existing canals 
are : on the right bank of the Indus^ th^ JJcbcrt, Undarwah, Begari, 
Mahiwah, Sukkur, Ghar, Sattah, Sind and Western Kara canals; 
and bn the left bank the P.astcrh KWria, Riral, Janirao, Dad, Kasrat, 
(Puleli and Hasanali canals. Within the area watered by these 
canals all vegetation is luxuriant ; but beyond the reach of the silt- 
laden waters the dry and hardened ground is almost bare. 

Railways. — Sind is traversed by the Korth-Weslcm railway, whicJi 
follows the Indus from the Punjab to the sea at Karachi. The Indus 
is twice bridged ; at Rohri where the main line crosses the river and 
a branch goes otf to Quetta; and at Kotri, opposite Hyderaliad, 
whence a narrow-gauge line was oj}eued into Rajputana in 1900, 
and another brancli runs S. to Budin in the delta. A chord lino 
connects Hyderabad with Kohri, to evade the erosion of the Indus, 
giving an alternativcj route from Karachi to Quetta and the JN.W. 
frontier. One of the nuiin purposes o[ Uio Indus valley line is the 
strategic defence of that frontier. ^ . 

Populaiion . — The great majority of tho inhabitants of Sind are 
of Hindu descent, converted to Islam. They speak a language 
of their own, which is akin to that of the Punjab, though retaining 
many archaic peculiarities. Mahommedans, who form more 
than three- fourths of the total, may be divided into Sindis 
proper and naturalized Sindis. The Sindi proper is a descendant 
of the original Hindu. In sect he is a Suni, though the Talpur 
mirs adt)pted the Shiah persuasion. There Is, as a rule, no 
distinction of caste, except that followers of certain vocations 
— such as weavers, leather-workers, sweepers, huntsmen — ^are 
considered low and vile. The .six different clas.ses of naturalized 
Sindis arc — the four families of the Saiy ids (the Bokhari, Matliari, 
Shirazi and Laghari) ; the Afghans ; the Baluchis ; the slaves 
or Sidis — originally Africans ; the Memans ; and the Khwajas. 
More than half of the Plindus are Lohanas, originally traders, 
who have almost monopolised government service and the 
professions. Brahmans arc few and uninfluential. Sikhs arc 
numerous. 

Administration. — Sind is administered as a non-regnlation 
province, under a commissioner, who resides at Karachi. The 
highest court, independent of the High Court at Bombay, is 
that of the judicial commissioner, consisting of three judges, 
one of w'hom must be a barrister specially qualified to deal with 
mercantile cases. The Karachi brigade, forming part of tlie 
Quetta or fourth division of the Southern army, is distributed in 
cantonments at Karachi, Hyderabad and Jacobabad. 

History, — Sind has a histor)* of its owti, distinct from the rest 
of India. In the early centuries of the Christian era it was ruled 
by a Buddhist dynasty, with capitals at Alor and Brahiuanabad. 
It was the first part of the peninsula to be invaded by the Mahom- 
medans, under Mahommed bin Kasim, a general of the caliph, 
in 7 1 1. Tlie invasion was by sea, from the mouth of the Indus ; 
and for nearly three centuries Sind remained nominalK- subjec t 
to the Arab caliphs. Though conquered by Mahmud of Ghazni 
in the course of his raids into India, Sind long preserved a scipi- 
independcncc under tw^o lof.al dynasties, the Sumra.s and.ihe 
Sammas, both of Rajput descent but Mahommedans in religion. 
The latter had their capital at Tatta, in the delta of the Indus, 
which continued to be a seaport until the 18th century. The 
Sammas were followed by the Arghuns, of foreign origin, and the 
Arghuns by the short-lived Turkhan dynasty. It was not till 
the time of Akbar, who had himself been bom at llmarkot in 
Sind, that the province was regularly incorporated in the Delhi 
empire. When tliat empire broke up on the death of Aurangzeb, 
local dynasties again arose. The first of these was the Kalhoras, 
who were succeeded by the Talpurs, of Baluch descent, who were 
ruling under the title of Mirs, with their capital at Hyderabad, 
when the British first entered into close relations with the country. 

The East India Company had established a factory at Tatta 
in T758 ; but the Talpur mirs were never friendly to trade, and 
the factory was withdrsivvnin 1775. In 1830 Alexander Bumes 


was permitted fip pass the Indus ipn his to tl>e. cppttiiQ^ 
Ranjit Singh at Lahore, , and two years ■ later H^nr\’ Podjinger 
concluded a commercial treaty y/ith the mirs. It was, however, 
the expedition to Afghanistan in 1838 for tli,e restoration of Shah 
Shaja that forced, on matters^ I'he British arw under Sir 
John Keane mairched through Sin(t.a^d the mirs were compelled 
to accept a treaty by which the^" paid a tribute to Shah Shu ja, 
surrendered th^ fort of Bukkur to the British, allowed a 
steam flotilla to navigate the Indusi. , crisis did not arrive 
till 1843, when Sir Charles Napier arrived Jn Sind and fresh .^erms 
were imposed on the mirs. I’hc Balpch arfpy. resen ted Utis loss 
of independence, and attacked the residency nciir, Hyderabad, 
which was bravely defended by Outram. Then followed 
decisive battle of Mecanee and the annexation of Sind, A course 
of wi.se, firm and kindly administration inaugurated by Sir 
Charles Napiex himself, and continued h\ Sir Bertie l^Vere, Sir 
W. Merewethcr and later commissioners, hiis since the 

province peaceful and prosperous. , 

Sec H. M. Birdwood, Tha Prwinic of Sind ('Society of Arts, t903) ; 
and Sir Richard Burton, Scinde (1851). 

SINDBAB THE SAILOR, VOYAGES OF. a collection of Arabic 
travel-romances, partly based upon ri al experiences of Oriental 
navigators in the seas S. of Asia and E. of Africa (especially 
in the 8th- 10th centuries).; partly upon ancient poetry, Homeric 
and other ; partly upon Indian and Persian collections pf 
mirabilia. In Sindbad’s First Voyage, from Bagdad and Basra, 
the incident of the Whale-Bat’k Island may be compared with 
the Indian Ocean w'hales of Pliny and Solinus, covering four 
jugera, and the prlstis sea-monster of the same authorities, 
200 cubits long ; A 1 Ktizwini ielks a similar tale of a colossal 
tortoise. Sucii Ea.stern storit'.s arc probably the original .of Iht* 
whale-island in the Irish travel-romance of St BranrUi.i^. With 
the Island of the Marcs of King Mihraj, or Mihrjan, we may find 
(rather imperfect) paralJcds in Homer's Iliad (the mares impreg- 
nated by the wind), in Ibn Khurdadbih and A 1 Kazwini, and in 
Wolf’s account of the throci flhas dc Cavallos near Ceylon, 50 
called from the wild horscKS with whicdi they abounded, to which 
the Dutch East India merchants of the century sometimes 
sent their mare.s for breeding purposes.. Sindbad's account of 
the Kingdom of Mihraj (Mihrjan) is jjerhaps derived from the 
Two MusuLman Travellers of the 9th renUiry ; it w(.'uld seem 
to refer to one of the greater East Indian i.slands, fxjrhaps Borneo. 
With the Rukh (“ roc; ”) of the Second Voyage wc may compare 
Ai Kazwini, and, more particularly, Ibn A 1 Warcii, who mentions 
the Island of the Rukh miiong the isles of tlie China Sea, and 
relates two incidents ^larallel to acb'cntures with tlie rukh of 
Sindbad’s Second and Fifth Voyages. Marco Polo in a famous 
passage describes thi.s, mon.strous bird in detail, locates it 
apparently to the S. of Madiigas^^ar, and relates how one of its 
supposed feathers had been taken to the grand khan of the 
Mongols. Sindbad’s Valley of . Diamonds has fairly complete 
parallels in Al Kazwini, in Benjamin of Tudela, in Marco Polo 
and in the far earlier Epiplianius, bishop of SaJami.s in Cyprus, 
who died a.d. 403. As to the Mountain, or l.sland, of Ap^ in 
the Third Voyage, Ibn Al Warcii and Idri.si each recognizes an 
Island of this kind, the. fornnir hi the China Sea, the latter near 
Sokoira. Sindliad’s negro cannilxil adventure, next fcjllowir^g, 
reproduces almost every detail of the Cyclops . story in , the 
Odyssey j among tho Spice Islands, and perhaps at 'limor, may 
be located the island rich in sandalwood, wlu'.rc the wanderer 
rejoias his friends.- The cannibal land of the Fourth ViOy^e, 
producing pepper and coco-nuts, where, SindbarPs companions 
were offered food which destroyed their reason, has suggestenl 
the Andamans to some; Inquirers and certain di.s.trit;ts of Sumatra 
to others ; with this tale we may (;oinpai*<» the lotus-eating of the 
Odyssey^ Plutarch’s story of Mark Antony’s soldiers maddened 
and killed by an insane ” and fattd root in their Parthian wmrs, 
a passage in T)a\is’s Account oj Sumaim in 1599, and more eom- 
plpte parallels in Ibn Al Wardi and M Kazwini. 
of Sind bad in, and his escape from, the caverq^tof At dead is 
faintly foreshadowed in the story o£ Aristom(^«M^, the Heseenian 
hero, and in a reference, pf St Jerome to a supposed Scythian 
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‘ttistom of burying alive with the dead those who had been dear 
to them ; the fully-developed Sindbad tale finds an echo in 
“ Sir John MandeviHe.** For the Old Man of the Sea/' in the 
Fifth Voyage, we may also refer to A 1 Kazwini, Ibn A 1 Wardi 
and the romance of Scyf Zu -1 Yezett ; Sindbad tyrannical 
rider has usually been exj^ained as one of the huge apes of Borneo 
or Sumatra, improved to make a better story. The account of 
pepper, somewhat later in this Voyage, has a good deal in common 
with Tdrisi’s; Sindbad 's pearl-fishing is probably to be located 
in the famous beds off Ceylon, of which Marco Polo has an 
excellent description. The romance of Seyf Zu -1 Yezen has a 
voy^e along a subterranean river similar to that of Sindbad 
on his Sixth Voyage ; the elephant adventure of the Seventh 
Voyajge adds another to the many stories of the elephant’s 
sagacity which were already told in every southern counby , and 
of which we have many examples in Pliny’s Histofia Naturalis, 
and in Aelian’s Historia Animalium. 

See Richard Hole, Remarks on the Arabian Nights* Entertainments , 
in which the Origin of Sindbad' s Voyages ... is patriicularly con- 
sidered (London, 1797) ; Kusebius Renaudot’s edition of the Two 
Musulman Travellers ^1718, translated into Engliish, 1733) an 
An^e^it Accounts of India and China by two Mahommedan Travellers 
in the gth Century) ; J> T. Rcinaud, Relations des voyages fails 
par les Arabes et les Per sans dans Vlnde et d la Chine dans le IX* 
siicle (1845) ; E. W. Lane's translation of the Arabian Nights 
(London, 1859), especially the notes in vol. iii. pp. 77-108 ; M. J. de 
Goeic, La Ligende de Saint Brandan (1890) ; C. R. Beazlcy, Dawn of 
Modern Geography (1897), i. 235-238, 438-450. Besides the works 
noticed in the text of this article, the lath-ceiitury Romance of Duke 
Ernest of Bavaria, written in German rhyme by Henry of Velduck 
about 1160, gives parallels to Sindt>ad's &ght through the air (tied 
to his rukh) in Voyage II., to the subterranean river-excursion in 
Voyage VI., and to some other incidents. (C. R. B.) 

SINDHI (properly Sindht, the language of Sindh, «.<?. Sind) 
AMD LAHNDA (properly Lahndd or Lahindd, western, or 
Lahndhdi bolt, the language of the west), two closely connected 
forms of .speech belonging, together with Kashmiri (g.v,), to 
the N.W. group of the outer band of Indo-Aryan languages. 
In the following pages it will be assumed that the reader is 
familiar with the main fact.s stated in the articles Indo-Aryak 
Languages and Prakrit. 

In T901 Sindhi (including Kachchhl) was spoken by 3,494,971 
people, and I-ahnda by 3,337,917, — the former in Sind and 
Cutch, and the latter in the W. Punjab and adjoining tracts 
(for further details on this point see the article Lahnda). The 
parent Prakrit, from which Lahnda is sprung, must once have 
extended over the greater part of the Punjab, but, as explained 
under Indo-Aryan Languages, the population of the Midland 
expanded so as to cover the E. and centre of that province, and 
the language (Panjabi) now there spoken is a mixed one, Midland 
in its main characteristics, but showing more and more traces 
of its old lAhnda basis as we go W. I'he wave of Midland 
progress exhausted itself in the barren tract of the west-central 
Punjab, and W. of about the seventy -third degree of "E. longitude 
Lahnda holds decisive sway. The facts are very much the same 
with regard to the mixed language of Rajputana. Here the 
expansion of the Midland language was stopped by the desert, 
beyond which lies Sindhi. I^nda and Sindhi, the W. outposts 
of Indo-Aryan speech, have accordingly for centuries occupied 
a peculiarly isolated position, and have in many respects struck 
out common lines of independent growth. This process was 
aided by the pre.sence of Pi.^ca languages (see Indo-Aryan 
Languages). In early times there were Pisica colonies along 
the Indus, right down to its delta, and both Sindhi and Lahnda 
have borrowed many pecuKarities from their dialects. 

Sindhi is directly derived from the Vracada Apabhraihla 
Prakrit (see Prakrit). The name of the Apabhrarh^a from 
which Lahnda is derived is not known, but it must have been 
closely allied to VrScada. Sindhi has one important dialect, 
Kachchhl, spoken in Cutch. Here the language has come into 
contact with Gujara^ 4lnd is somea^at mixed with that fbtn^ 
of spee^ For the of Lahnda, and the various names 

tinder fflMNhAt lafl|ti8ge is known, see the article Lahnda/ 

Owing waMr geographical position both Sind and the W. 
Punjab were early ' subject to Mahomnledan inroads. The 


bulk of the population is Mussulman, and their languages make 
free use of words borrowed from Persian and (through Persian) 
from Arabic. The written character employed for lahnda is 
usually that modification of the Persian alphabet which has been 
adopted for Hindostani. The same is the case for Sindhi, except 
that further modifications have been introduced to represent 
spraal sounds. In both langu^es, Hindus also employ a script 
akin to the well-known Nagari alf^bet (see Sanskrit). It is 
the same as the “ Lands ” (a word distinct from “ I^hndft ’') 
or ** clipped ” character current all over the Punjab and is very 
imperfect, being seldom legible to any one except its original 
writer, and not always so to him. 

Phonetics,^ — Tlie phonetic system of both languages in most 
respects resembles that of other Indo-Aryan vernaculars. Sipacc 
will not allow us to do more than draw attention to the main points 
of difference. In other Indo-Aryan languages a final short vowel is 
generally elided. This rule is also followed in Lahnda, but the genius 
of Sindhi requires every word to end in a vowel, and hence these 
short vowels are still retained. Thus, Skr. naras, a man, Pr. naro, 
Ap. naru, L. nar, but S. xar**. In Sindhi these final short vowels are, 
as in Kashmiri, very lightly pronounced, so that they are hardly 
audible to a person unacquainted with the language. They are 
therefore printed in these pages as small letters above the line. In 
the cognate Kashmiri a short t or u affects by epenthesis the pro- 
nunciation of a preceding vowel, just as in English the silent vowel e 
added to " mar " changes its pronunciation to “ mare." So, in 
Kashmiri, mar** is pronounced mor. Lahnda, especially when 
drop]>ing the final short vowel, has similar epenthetic changes. Thus 
chdhar(u)t ^ l>oy, becomes chohuri shdhar{u), a city, becomes first 
shdhur and then, further, shdhur (d like the a in " aU ") ; wliilc 
chdhar(i), a girl, becomes chbkir. The oblique singular (see below) 
of chbhur is chohar^ for chohar{a) with a final a instead of a final u, 
and hence the vowel of the second syllable is unchanged. Similarly, 
the oblique form of shdhur is shahar, while the oblique form of 
chbhir is stlU chohir, because it also originally ended in i. Similar 
epenthetic changes have not t>ccn noted in Sindhi> In tluit language 
and in Lahnda tiie short vowel «, when preceded or followed by A, 
or at the end of a word, is pronounced as a short e. Thus S. kihardy 
of what kind, and S. a mosque, arc respectively pronounced 

hehofo and mehet\ When i is so pronounced, it will be written as 
^ or ** in the following pages. 

Ill Prakrit almost the only consonants which had survived were 
double letters, and in most of the Indo-Aryan vernaculars these 
have been simplified, the preceding vowel being lengthened in com- 
pensation. Thus, Ap. kammu, a work, Hindostani, kdm. In Panjabi 
and Lahnda the double consonant is generally retained, as in kamm, 
but in Sindlii, while the double consonant is .simplified, the vowel, 
as in the Pi^Aca languages, remains short ; thus, Aam**. This non- 
lengthoning of the vowel in such cases is typical of Sindlii, words like 
S. dg*, fire, from Ap. aggi, being quite exceptional. It even happens 
tliat an original long vowel coming before a conjunct consonant is 
shortened when the conjunct is simplified. Thus, Skr. tHryam, 
S. turi, a trumpet. 

In Sindhi, as in Pisgea, a sibilant is liable to be changed into A, 
Thus, Skr. S. mas** or mdA**, flesh ; Skr. detas, S. Ues» or 

deh*, a country. In L. the s is generally, but not always, preserved. 
As in most Indo-Aryan languages a medial d becomes the hard r ; 
thus, S. furap**, to join ; L, gndrdf a horse. As in the Pii^aca languages, 
there is groat confusion between cerebrals and dentals. 'I'here was 
tUo same tendency in Vracada Apabhraihfa, and it is more common 
in Sindhi than in Lahnda. Thus, Skr. tdmrakas, S. fdmo, copper ; 
Skr, dandas, S. iand^, a staff. Moreover, in Sindhi, t and d become 
regularly cerebralized before r, as in Ap. putru, S. pw/r**, a son ; Ap. 
drdkhd, 5 . ^ The cerebral / does not appear in Sindhi, 

but it has survived from Prakrit in Lalxnda, being subject to the 
same rules as in Marathi (g.t;.). When I represents a Prakrit single /, 
it becomc.s f, but if it represents a Prakrit //, it remains a simple 
dental /. It may l)e remarked that the same rule seems to have 
applied in the Prakrit spoken by the Pi^&cas. 

Sindhi has a series of strengthened consonants-—^, f, d, and A. 
They are pronounced " with a certain stress in prolonging and 
somewhat strengthening the contact of the closed organ, as if one 
tried to double me sound at the beginning of a word.*^ They often, 
but not always, i^resent an original double letter, llius, Ap. 
laggau, S. logo, appHed; Ap. garuau, S. garb, heavy, but S. garb, 
mangy ; Ap. vif/d, S, vifd, sewnce ; L. ;a/, S. ;a^*‘, a Jat ; Ap. 

S. vado, great ; Ap. S. d^li, a sedan-chair ; Ap. dubbalu, S. 
daBat'*, weak ; S. b'dbd. a father, but bdbb, a father's brother. 

Declension . — Both languages have lost the neuter gender, all 
nouns being either masculine or femihine. Tlie rules for distinguish- 
ing gender ara ^uch as in Hindostani. As ip other Indo-Aryan 
languages^ nouns may be either strong or weak, the strong forms 
being derived from nouns with the pleonastic Sanskrit suffix ka 
(see Hindostani and Marathi). In Sndhi a masculine weak form 

* Abbreviations; Skr. ~ Sanskrit ; Pr.= Prakrit; Ap.sApa- 
bhmm^: L. =Lahnda; 8.=^ Sindhi. 
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ia ** c6iTes|»oads to the strong one in 6^ and feminine weak iorrns in 
* and * to a strong one in i. In Lahnda weah forms have dropped 
the final short vowel, and the strong forms end ill d (masc.) and t 
(fern.). 

As expls^ed in the articles above referred to^, almost the onlv 
old case that has sur\dved throughout the declension of both 
la^uages is the general oblique. This is used for any oblique case, 
the particul^ case required being as a rule further defined by the 
help of a postposition. The general obli<}ue case, without any 
defining postposition, is specially employed for the case of the agent. 
There are also examples of the survival of the old locative and of the 
old ablative. Thus S. mo/A", top, Ipc. math*, on the top ; L. Ambi, 
at Amb ; L. velu^ time, rdfUdi veli, at the time of food ; L. jangil, 
for fangali, in the forest. This loc^itivc is of r^ular occurrence in 
the case of Sindhi weak masculine nouns in For the old. ablative, 
we have S. L. ghar^ a house, abl. S. gharB, L. gharS, and so 

others. The locative termination can be referred to the Ap. locative 
termination ^hi or and the ablative J or 9 to the Ap. -hd or -hU, 
The nominative plural, and the general oblique case of TOth numbers 
are formed as in the following examples : — 


Comparison is effected as in Hmdostani by putting the noun with 
which comparison is made in the ablative case. Sometimes speciail 
postpositions are employed for this form of the ablative. 


Case. 


Nominative 
Accusative . 
Agent . . 

Dative . 
Ablative 

Genitive 

Locative 


Singular. 

Plural. 

Sindhi. 

Lahnda, 

Sindhi. 

J..ahnda. 

gkdra 

gkdrd 

ghdfi 

ghM-khi 

ghdre, 

ghore-hho 

ghore-jo^ 

ghore-mS 

ghord 

ghord 

ghGre 

ghori-nu 

gh6rd~td 

ghdre-dd 

ghbre^vic 

ghord 

ghdra 

ghora 

ghdran*-khe 

ghdraned, 

ghdran^^khe 

ghdran*^j6 

ghdran*-m$ 

gkdre 

Shore 
ghdred ^ 
ghdrea-^nu 
gh&red-to 

ghdred-dB 

ghdred-vic 


The usual pronouns are as follows. In the Lahnda forms d is 
pronounced as in German : — 

I — S, Su, a, ma or mu ; L. md ; 


Weak Noun-- 
Masc. 

Fern. . . 


Strong Noun — 
Masc. 

Fern. . 



Singular^ 



l»lural. 


Nominative. 

Obli(j^ue. 

N ominative. 

Oblique. 

Sindhi. 

Lahnda. 

Sindhi. 

Lahnda. 

Sindhi. 

Lahnda. 

Sindlu. 

lahnda. 

ghar», 
a hou.se 

ghar 

ghar* 

ghar 

ghar* 

ghar 


ghari 

a tongue 

jihbh 

fibhf* 

jihbh 

jibhu, 

jibha 

jibbha 

fibhun*, 
fibha, Jib he 

jibbhS 

AR! 


dg* 

ass 

dgeu 

aggS 

Ogean-, 

Oget, Ogti 

aggB 

ghSfd, 
a horse 

ghdrd 

ghore 

ghore 

ghord 

ghore 

gWww*, 
ghore, ghore 

ghdrea 

ehUfi, 
a mare 

ghdn 

ghdri* 

1 

ghdfi 

ghoriu 

ghdria 

ghdrin’, 
ghdria, ghdrie 

ghdria 


obi. S. <7, ma, mu ; L. mB. 
We “ S. as?; L. assi; pbl. 
S. asa; L. assS. Of me, 
my — S. ; L. mSrd. 

Of us, our — S. asi-jd ; L. 


In Lahnda the final short vowel of the weak forms has been 
dropped, but in some cases the final u of the masculine and tlie final 
i 01 the feminine have been preserved by epenthesis, as explained 
under the head of plionetics. The origin of the nominative plural 
and of the various oblique forms is explained in the article Hindo- 
sTANi. In the same article is discussed the derivation of most of the 
po.stpo8itions employed to define the various oblique forms and 
to make real cases. These are as follows : S. khi, nu, to or for ; 
S. khd, h. to, from ; S. jo, sandd, L. du, of ; S. me, L. vie, in. It 
will be observed that the Lahnda forms are identical with those 
found in Panjabi. In both languages the accusative case is the 
same as the nominative, unless special definiteness is required, when, 
as usual in Indo-Aryan vernaculars, the dative is employed in its 
place. The agent case is the oblique form without any postposition. 
The S. khe is a corruption of Ap. ftaahl, Skr. hfte ; and similarly khS 
from Ap. kaahu, Skr. krtdt. S. sando, like the Rajasthani hando 


pare the Bengali use of haite, on being, to mean from.” All these 
postpositions are added to the oblique form. We; thus get the 
declension of the strong masculine noun S. ghofd, L. ghord, a 


Those, they — S. ho ; L. 


riiou — S. L. tu ; obi. S. 
to ; L. tu, td, tudh. You — 
S. tavhl, avht ; L. tnssi ; olil. 
S. tavhn, avha ; L. tussa. 
Of thee, thy— S. 

L. tM. Of you, your — S. 
tavhS^jo, mfhfl-jo ; L. tusddd, 
tuhadd. 

This, he, she, it — S. Jvi ; 
L. eh ; obi. S. A/w®, ; 

L. is. The.se, they — S. he \ 
L. eh, in ; obi. S. 

L. inhi, 

'Phat, he, she, it — S. hu ; 
L. oh ; obi. S. hun^, un** ; 
oh, un ; obi. S, Aaw**, ww" ; L. 


L. us 
unhn. 

That, he, she, it — S. s & ; obi. WA*. Tho.se, they — S. .v^ ; obi. 
tan*. We should expect corresponding forms for Lahnda, but they 
are not given in the grammars. 

Self — S. pdn^ ; L. dpe. Own — S. prffi^jo ; L. dprid Cf. Panjabi 
dp, Kashmiri pdn^. 

Who — S. L. jo ; obi. S. jdh^ ; L. jo ; plur. nom. S. je ; L. jo *. 
obi. S. jan* ; L. jinhn. 

Who? ~S hh^ \ L, haun \ obi. S.^AaA*; L. A* , plur. nom. S, 
her* ; L. kaun ; obi. S. kan* \ L. kinha. 

What ? — S. chd ; I,, cd ; obi. S. cha ; L. kitt. 

Any one — S. L. hdi ; obi. S hdht ; L. kdhe. 

The derivation of most of these forms can be gathered from the 
article Hindostani. Others, such as asst, tussi, pdn^, are borrowed 
from Pislgca. 

The north •• westiTii group of Indo-Aryan vernaculars, Sindhi, 
Lahnda. and Kashmiri, are di.stinguislied by the free u.se which they 
make of pronominal suffixes. In Kashmiri these are added only to 
verbs, but in the other two languages they are also added tt) nouns, 

. These suffixes take the place of personal pronouns in various casrs 
i and are as follows ; — 




First Person. 



Second Person. 




Third Person. 




Singular. 

Plural 

Singular. 

Plural 

Singular, 


IMural. 



Nom. 


Nom. 

Other 

Cases. 

Nom. 

Other 

Cases. 

Nom, 

Other 

Casc.s. 

Nom. 

Agent. 

Other 

Cases. 

Nom. 

Agent. 

Other 

Cases. 

Sindhi . . 

$* 

m*, ma 

9t 

St 

4, Am 
( not as 
gen.) 


• 

u 

iju 

None 

1 

r* 

None 

“4 

w*, w* 

[ 

Lahnda . . 

m 

m 

se 

se 

i 

! 

Vi 


None 

!.. * 

s 

None 

ni 

ni 


horse, as shown in the next column. When there are optional 
methods of making the oblique form only one is given. The others 
can be employed in the same way. 

As in most other Indo-Aryan vernaculars, the genitive is really a 
possessive adjective, and agrees with the person or Hung possessed 
m gender, number and case, exactly as in Panjabi. 

An adjective agrees with its qualified noun in gender, number 
and case. In Lahnda. as in Hindustani, the only adjectives which 
change in these respects areatrong adjectives in d. In Sindhi weak 
forms in “ also change the •< to • or “ in the fetninine. Thus, S. catjd, 
L. cangd, good, fern. S. capi, L. cangi ; S. nidhar^, helpless, fern. 
nidhar* or nidhar^^ The plural and oblique forms are made as in the 
ca.se of nouns. If a postfx^sition is used with the noun it Is not also 
used with the adjective. Thus, L. cangiS ghdfiB^dd, of good mares. * 


All these suffixes are remnants of the full pronominal forms. In 
all cases they can be at once explained by a reference to the originals 
in Hifaca, rather than to tlio.se of other Indo-Aryan languages.* 
It will liere be convenient to con.sider them only in connexion with 
nouns. In such cases they kre usually in the genitive case. Thus, 
S. piu, a father ; piunti*, my father ; piu*i thy father ; piuv'*, your 
father ; pius*, his father ; piun* or piun^, their father. 1 here 
being in Sindhi no suffix of the genitive plural of the first per.sonal 
pronoun, there is no compound for ” our father.” For that, as in 
the beginning of the Lord’s Prayer, we must employ the full ex- 
pression, aso-j6 piu. In Lahnda we have piu, a father ; pium, my 


* See C. A. Grierson, The PiSdea Languages of North-Western 
I India (London, igo6), pp. 44 ff. 
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centre at the oolow, the govesnor, who h also ex officio high com- 
missioner ai the Malay States^ British North Borneo^ 

Brunei, Sarawak and governor of I.abuan, has his principal residence 
here. Here also are chief oihees of the various heads of the govern- 
ment departments, and here the legislative couiicil of the colony 
holds its sessions. The town is govemet^l by a municipality composed 
partly of ex officio ^ nominated and elected members. 

Finance, - The revenue of Singapore for igoo amounted to 
$5,942,6r»i, exclusive of $26,650 received on account of land sales. 
The chief sources of revenue were licences (which include the farms 
let for the collection of import duties in opium, wine and spirits) 
$4,248,856, nearly half the revenue of the settlement ; post and 
telegraphs $424,645 ; railway receipts $196,683 ; and land revenue 
$104,482. The expenditure of the settlement during 1906 amounted 
to $5,392,380. Of this $1,416,302 was expended on personal 
emoluments, and $1,116,548 on other charges connected with the 
administrative establishments; $1,763,488 was spent on military 
services, exclusive of expenses connected with the volunteer force : 
$183,075 on the upkeep and maintenance of existing public works ; 
and $569,884 on new public works. 

Trade , — The trade of Singapore is cliicfly dependent upon the 
position which the port occupies as the principal emporium of tlic 
Federated Malay States and of the Malayan archipelago, and as 
the great port of call for ships passing to and from the Far l£ast. The 
total value of the imports into Singapore in 1906 was $234,701 ,7<»o, 
and the ex|)orts in the same year were valued at $202,2x0,849. The 
ships using the port during X906 numbered 1886 with an aggregate 
tonnage of 3,8o5,5(‘>6 tons, of wliich 1261 were British with an 
aggregate tonnage of 2,498,9(18 tons. The retail trade of the place is 
largely in the hands of Cliinese, Indian and Arab traders, but there 
are some good European stores. The port is a free port, import 
duties being |>ayable only on opium, wines and spirits. 

History , — A tradition is extant to the effect that Singapore was an 
important trading centre in the 12th and 13th centuries, but neithci 
Marco Polo nor Ibn Batuta, both of whom wintered in Sumatra on 
their way back to Europe from China, have left anything on record 
confirmatory of tlris. It is said to havti oeen attacked and devastated 
by the Javanese in 1252, and at the time when it passed by treaty to 
the East India Company in 1819, Sir Stamford Raffles persuading the 
sultan and tumenggong of Johor to cede it to him, it was wholly un- 
inhabited save by a few fisherfolk living along its shores. It was at 
first subordinate to Benkulcn, the company's principal station in 
Sumatra, but in 1823 it was placed imder tlic administration of 
Bengal. It was incorporated in the colony of the Straits Settlements 
when that colony was established in i82(). 

Sec Life of Sir Stamford Haffles ; Logan's Journal of ike Malay 
Archipelago ; the Journal of the Straits Branch of the Royal Asiatic 
Society (Singapore) ; Sir Frank Swettenham, British Malaya 
(London, i9o(>) ; Blue-Book of the Straits Settlements (1906) ; The 
Straits Directory, jqoH (Singapore, 1908). (H. Cl.) 

SINGBRf SIMEON (1846-1906), Jewish preacher, lecturer 
and public worker. He was born in London, and after a short 
stay at a Hungarian school, entered as one of its pupils the 
Jews’ College, of which he was subsequently for a lime the head- 
master. In 1867 he became minister of the Borough Synagogue, 
London. In the following year he married. He moved to the 
new West End Synagogue in 1878, and remained the minister of 
that congregation until his death. He was the first to introduce 
regular sermons to children ; as a preacher to the young Singer 
showed rare gifts. His pulpit addresses in general won wide 
appreciation, and his ser^dees were often called for at public 
functions. In 1897 he strongly opposed the Higgle policy at the 
Ix)ndon School Board, but be refused nomination as a member. 
In 1890 the Rabbinical Diploma was conferred on him by Lector 
Weiss of Vienna, but again he evidenced his self-denial by declin- 
to stand for the post of associate Chief Rabbi in the same year. 
Singer was a power in the community in the direction of moderate 
progress ; he was a lover of tradition, yet at the same time he 
recognized the necessity of well-considered changes. In 1892 at 
his instigation the first English Conference of Jewish Preach^.s 
was held, and some reforms were then and at ot^r times intro- 
duced, such as the introduction of Bible Readings in English, 
the admission of women as choristers and the inclu.sion of the 
express consent of the bride as well as the bridegroom at the 
marriage ceremony. 

Singer did much to reunite Conservatives and Liberals in the 
community, and he himself preached at the Reform Synagogue in 
Manchester. He had no love for the minute critical analysis of the 
BiUe,but he was attracted to the theory of progres.sive revelation, 
and thus was favourably disposed to the modern treatment of 
the Old Testament, His cheery optimism was at the baBi.s of this 


attitude, and strongly coloured his belief in the Messianic ideab. 
He held aloof, for this very reason, from all Zionist schemes* 
His interest in the fortunes of foreign Jews led him to make 
several continental journeys on their behalf ; he was one of the 
leadxng spirits of the Russo-Jewish Committee, of the Inter- 
national Jewish Society for the Protection of Women and of 
other philanthropic oiganizatioas. Despite his devotion to public 
work, Singer published some important works. In 1896 the 
Cambrid^ University Press published Talmudical Fragments in 
the Bodleian Library of which Singer was joint author. But his 
most famous work was his new edition and English translation 
of the Authorized Daily Prayer Book (first published in 1870), 
a work which has gone through many large editions and which 
has probably l>een the most popular (both with Jews and Chris- 
tians) of all books published by an English Jew. 

See The Literary Remains of the Rev, Simeon Singer (3 vols., 1908), 
with Memoir. (I. A.) 

SINGHBHUM, a district of British India, in the Chota Nagpur 
division of Bengal The administrative headquarters are at 
Chaiba.sa. Area 3891 sq. m. Its central portion consists of a 
lung undulating tract of country, running E. and W., and enclosed 
by great hill ranges. The depressions lying between the ridges 
comprise the most fertile part, which varies in elevation above 
sea-level from 400 ft. near the Subanrekha on the E. to 750 ft. 
around the station of Chaibasa. S. of this an elevated plateau 
of 700 sq. m. rises to upwards of 1000 ft. In the W. is an ex- 
tensive mountainous tract, sparsely inhabited by the wildest of 
the Hos ; while in the extreme S.W. is a still grander mass 
of mountains, known as '' Saranda of the seven hundred hills,’* 
rising to a height of 3500 ft. Prom the Layada range on the N.W. 
of Singhbhum many rocky spurs strike out into the district, some 
attaining an elevation of 2900 ft. Among other ranges and 
peaks are the Chaitanpur range, reaching an elevation of 2529 ft,, 
and the Kapargadi range, rising abruptly from the plain and 
running in a S.E. direction until it culminates in Tuiligar IBll 
(2492 ft.). The principal rivers are the Subanarekha, which with 
its affluents fiows through the £. of the district ; the South 
Koel, which rises W. of Ranchi, and drains the Saranda region ; 
and the Baitarani, which touches the S. border for 8 m. About 
two-thirds of Singhbhum district is covered with primeval forest, 
containing some valuable timber trees; in the forests tigers, 
leopards, bears and several kinds of deer abound, and small 
herds of elephants occasionally wander from the Meghasani Hills 
in Mayurbhanj, 

In 1901 the population was 613,579, showing an increase of j 2 % 
in the decade. More than one-lialf belong to aboriginal tribes, 
mostly Hos. 7 'he chief crop is rice, followed by pulses, oil-seeds and 
maize. iTiere are three missions in the district — S.P.G., Lutheran 
and Roman Catholic — which have been very successful among the 
aboriginsU tribes, especially in the spread of education. The isolation 
of tiirighbhum lias been broken by the opening of the Bengal-Nagpur 
railway, which has protected it from the danger of famine, and at the 
same time given a value to its jungle products. 

Colonel Dalton, in his Ethnology of Bengal, says that the Singhbhum 
Rajput chiefs have been known to the British government since 1803, 
when the marquess Welle.sley was governor-general of India ; but 
there does not appear to liave been any intercourse between British 
offlcials and the people of the Kolhan previous to 1819. The Hos 
or Larka Kols, the al)original race of Singhbhum, would allow no 
stranger to settle in, or even pass through, the Kolhan ; they were, 
however, subjugated in 1836, when the head-men entered into 
engagements to bear alle^ance to the British government. The 
country remained tranquil and prosperous until 1857, when a 
rebellion took place among the Hos under Parahat l^ja. After u 
tedious campaign they surrendered in 1859, and the capture of the 
raja put a stop to their disturbances. 

SINGLESTICK, a slender, round stick of ash about 34 jn. long 
and thicker at one end than the other, used as a weapon of attack 
and defence, the thicker end being thrust through a cup-shaped 
hih of basket-work to protect the hand. The original form 
of the single-stick was the ** waster,” which appeared in the x6th 
century and was merely a wooden sword used in practice for the 
back-sword (see SABRE-F£NCiNG),and of the same general slmpe. 
By the first quarter of the 17th century wastens had become siiqple 
cudgels provided with sword-guards, and when, about twenty- 
five years later, the basket-hilt came into general use, it was 
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employed with the cudgel also, the heavy metal hilt of the back^ 
sword being discarded in favour of one of wicker-work. The 
guards, cuts and parries in single-stick play were at first identical 
with those of back-sword play, no thrusts being allowed (see 
Fencing). The old idea, prevalent in England in the i6th 
century, that hits below the girdle were unfair, disappeared in the 
i8th century, and all parts of the person were attacked. Under 
the first and second Georges back-sword play with sticks was 
irnmensely popular under the names “ cudgel-play ” and single- 
sticking,’' not only in the cities but in the country districts as 
well, wrestling being its only rival. Towards the end of the 
i8th century the play became very restricted. The players were 
placed near together, the feet remaining immovable and all 
strokes being delivered with a whip-Hke action of the wrist from a 
high hanging guard, the hand being held above the head. Blows 
on any part of the body abrive the waist were allowed, but all ex- 
cept those aimed at the head were employed only to gain openings, 
as each bout was decided only by a “ broken head,” t\e, a cut on 
the head that drew blood. At first the left hand and arm were 
used to ward off blows not parried with the stick, but near the 
close of the i8th century the left hand grasped a scarf tied 
loosely round the left thigh, the elbow being raised to protect the 
face. Thomas Hughes’s story , Tom Brownes School contains 
a spirited description of cudgel-jday during the first half of the 
19th century. This kind of single-sticking practically died out 
during the third quarter of that century, but was revived as a 
school for the sabre, the play being essentially the same as for that 
weapon (see Sabre-fencing). The point was introduced and leg 
hits were allowed. By the beginning of the 20th century single- 
stick play had become much neglected, the introduction of the light 
Italian fencing sabre having rendered it less necessary. Stick- 
play with wooden swords as a school for the aiilas is common 
m some navies. The French cane-fencing {q^v.) has a general 
similarity to single-stick play, but is designed more for defence 
with a walking-stick than as a school for the sabre. 

See Hfoadswofd and Single-sticky by R. G. Allans(.)n Winn and C. 
Phillips- Wolley (London, 1898) ; Manual of insiruction for Single- 
stick Drill (London, 1887, British War Office) ; Schools and Masters 
of Pence y by Egerton Castle (London, 1802), The Sword and the 
Centuries y by A. Hutton (London, 1901). 

SINGORA, or SoNGKLA (the Sangore of early navigators), 
a port on the E. coast of the Malay Peninsula {in<i the hind- 
quarters of the high commis.sioner of the Siamese divi.sion of 
Nakhon Sri Tammarat. It is situated in 7® 12' N. and 100'’ 35' E. 
It was settled at the beginning of the 19th century by Chinese 
from Amoy, the leader of whom was appointed by Siam to be 
governor of the town and district. Having been more than once 
sacked by Malay pirates, the town was encircled, about 1850, 
by a strong wall, which, as both Chinese governors and Malay 
pirates, are now things of the past, supplies the public works 
department with good road metal. The population, about 
5000, Chinese, Siamese and a few Malays, is stationary, and the 
same may be said of the trade, which is all carried in Chinese 
junks. The town has become an important administrative 
centre ; good roads connect it with Kedah and other places in 
the Peninsula, and the mining is developed in the interior. 
In 1906 railways surveys were undertaken by the government 
with a view to making Singora the port for S. Siam ; but this 
harbour, formed by the entrance to the inland sea of Patalung, 
v/ould require dredging to be available for veasels of any size. 

SINOPE, Turk. Sinub, a town on the N. coast of Asia Minor 
in the vilayet of Kastamuni, on a low isthmus which joins 
the promontory of Boz Tep^ to the mainland. Though it possesses 
the only safe roadstead between the Bosporus and Batum, the 
difficulties of communication with the interior, and the rivalry 
of Ineboli on the W. and Samsun on the E. have prevented 
Sinope from becoming a great commercial centre. It is shut off 
from the plateau by forest-clad mountains ; a carriage road 
over the hills to Boiavad and thence by Vezir-Keupru to Amasia 
was begun about 20 years ago, but has never been completed 
even as far as Boiavad. Consequently the trade is small ; the 
annual exports are about £80,000, and the imports £50,000. 
Population. 5000 Moslems and 4000 Christians, chiefly Greeks 


and Armenians. On the isthmus, towards the mainland, stands 
a huge but for the most part ruined castle, originally Byzantine 
and afterwards strengthened by the Seljuk sultans ; and the 
Mahommedan quarter is surrounded by massive walls. Of 
tally Roman or Greek aiiti(iuities there are only the columns, 
architraves and inscribed stones built into the old walls ; but 
the ancient local coinage furnishes a very l>eautiiul and interesting 
series of types. 

See M. Six's paper in the Numismatic Chronicle (1885), and MM. 
Babelon & Reinach, Recueil des monnaies grecques d'Asie Mineure 
(1904). 

Sinope (5)fci/<u7n;), whose origin was assigned by its ancient 
inhabitants to Autolycus, a companion of Hercules, was founded 
630 B.c. by the Icmians of Miletus, and ultimately became the 
most flourishing Greek settlement on the Euxine, as it was tlie 
terminus of a great caravan route from tlie Euphrates, tlu-ough 
Pteria, to the Black Sea, over which were brought the products 
of Central Asia and Cappadocia (whence came the famous 

Sinopic ” red earth). In the 5th century b.c. it received a 
colony of Athenians ; and by the 4th it had extended its authority 
over a considerable tract of country. Its fleet was dominant 
in the Euxine, except towards the W., where it shared the field 
with Byzantium. When in 220 B.c. Sinope was attacked by 
the king of Pontus, the Rhodians enabled it to maintain its 
independence. But where Mithradates IV. failed Phamaces suc- 
ceeded ; and the city, taken by surprise in 183 b.c., became the 
capital of the Pontic monarchy. Under Mithradates VI. the 
Great, who was born in Sinope, it had just been raised to the 
highest degree of prtxsperity, with fine buildings, naval arsenals 
and well-built harbours, when it was captured by Lucullus 
and nearly destroyed by fire (70 b.c.), In 64 b.c. the body of the 
murdered Mithradates was brought home to the royal mausoleum. 
Under Julius Caesar the city received a Roman colony, but was 
already declining with the diversion of traffic to Ephesus, the 
port for Rome, and in part to Amisos (Samsun). In iht middle 
ages it became subject to the CJreek Empire of Trebizond, and 
passed into the hands of the Seljuk Turks, and in 1461 was 
incorporated in the Ottoman Empire. In November 1853 
the Russian vice-admiral Nakhimov destroyed here a division 
of the Turkish fleet and reduced a good part of the town to 
ashes. (J. G. C. A.) 

SINTER, a word taken from the German (allied to Eng, 
‘‘cinder”) and applied to certain mineral deposits, more or 
less porous or vesicular in texture. At least two kinds of sinter 
are recognized — one siliceous, the other calcareous. Siliceous 
sinter is a deposit of opaline or amorphous silica from pot springs 
and geysers, occurring as an incrustation around the springs, 
and sometimes forming conical mounds or terraces. The pink and 
white sinter-terraces of New Zealand were destroyed by the 
eruption of Moimt Tarawera in 1 886. Mr W. H. Weed on studying 
the deposition of sinter in the Yellowstone National Park 
found that the colloidal silica was largely due to the action of 
algae and other forms of vegetation in the thermal waters 
{gth Ann. Rep. U.S. Geol. Surv., 1889, p, 613). Siliceous sinter 
is known to mineralogists under such names as geyserite, fiorite 
and michaelite (see Opal). 

Calcareous sinter is a deposit of calcium carbonate, exemplified 
by the travertine, which forms the principal building stone of 
Rome (Ital. travertino, a corruption of tihurtino, the stone of 
Tibur, now Tivoli). The so-called “petrifying springs,” not 
uncommon in limestone-districts, yield calcareous waters which 
deposit a sintery incrustation on objects exposed to their action. 
The cavities in calcareous sinter are partly due to the decay of 
mosses and other vegetable structures which have assisted in its 
precipitation. Even in thermal waters, like the hot springs 
of Carlsbad, in Bohemia, which deposit Sprudelstein, the origin 
of rile deposits is mainly due to organic agencies, as shown as 
far back as 1 862 by Ferd. Cohn. WhUst calcareous deposi ts in the 
open air form sinter -like travertine, those in caves constitute 
stalagmite. 

Iron-sinter is a term sometimes applied to cellular bog iron- 
ore. (F. W. F.*) 
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SION f(Tcr. SftieitY the f^Hpital of the Swiss canton of the 
Valais, It is on the railway between St Maurice (25 J m. distant) 
and Briej; (.^3 m. distant). Sion is one of the most picturesque 
little cities in Switzerland, being built around two prominent 
hillocks that rise from the level valley of the Rhone. The north 
hillock is crowned by the castle of Tourhillon (built 1294, burnt 
1788), which was long the residence of the bishops. The*south 
hillock bears t!ie castle of Valeria, long the residence of the 
canons (it now contains an historical museum) witli the interesting 
r3th century church of St Catherine. In the town below is the 
15111 century cathedral, and the Majoria ca.stle (burnt in 1788) 
the former residence of the “ major (or mayor of the city). 
There arc various other curious objects in the city, which is 
built on the banks of the Sionne torrent, and is at a height of 
1680 ft. abo^'e the sea-lcvel. In 1900 Sion contained 6048 
inhabitants (maitily Romanists), of whom 1481 were German- 
speaking and 4446 French -speaking. 

Sion [Stdunufn\ dates from Roman times, and the bishop’s 
sec was removed thither from Martigny [Octoduruin\ about 580. 
In 999 the bishop received from Rudolf III., king of Burgundy, 
the dignity of count of the Valais, and henceforward was the 
temporal as well as the spiritual lord of the Valais, retaining 
this positifjn, at least in part, till 1798. 

S(?e also J. Greinaud, Introduction to vol. v, (Lausanne, 1884) of 
his Documents relatifs d Vhistoire du Vallais \ R. K. Hoppeler, 
Beitrd^e zur Gesehichte des Wallis im MiUelulter (Zurich, 1807) ; 
B. Rameau, Le Vallais histofique (Sion, 1880). (W. A. B. C.) 

SION COLLEGE, in London, an institution founded as a college, 
gild of parochial clergy and almshouse, under the will (1623) 
of Dr 'rhomas White, vicar of St Dunstan’.s in the West. The 
clergy who benefit by the foundation are the incumbents of the 
City parishes, of parishes which adjoined the city bounds when 
the college was founded, and of parishes subsequently formed out 
of these. The original buildings in London Wall were on a site 
previously occupied by Elsing Spital, a hospital for the blind 
bunded in 1 32<), and earlier still b)’ a nunnory. They comprised 
the almj^ous'. ‘s, a hall and chapel, and the library added to the 
loundation by Dr John Simson, rector of St Olave’s, Hart Street, 
on«» of White’s executors. There were also, at least originally, 
apartments for students. In 1884 the almshouses were abolished, 
and the almsfolk became out-pensioner.s. It was subsequently 
found pKJssible to extend their numbers from the original number 
of 10 men and 10 women to 40 in all, and to increase the pension. 
In 1886 Sion College was moved to new buildings on the Victoria 
Embankment, and is now principally known for its theological 
library which serves as a lending library to members of the college, 
and is accessible to the public. A governing body ap>pointed by 
the members to administer the foundation consists of a president, 
two deans and four assistants. 

SIOUX, a tribe of North American Indians. The name is an 
abbreviation of the French comiption Nadaouesioux of the 
Algonquian name Nadmesumg, little snakes.” They call 
themselves Dakotas allies ”). They were formerly divided 
into seven clans : hence the name they sometimes used, Otceti 
Cakowitiy the seven council-fires,” There was a further dis- 
tribution into eastern and western Sioux. The former were 
generally sedentary and agricultural, the latter nomad horsemen. 
The Sioux were ever conspicuous, even among Indians, for .their 
physical strength and indomitable courage. Their original home 
was east of the Alleghanies, but in 1632 the PVench found them 
chiefly in Minnesota and Wisconsin. Thereafter driven westward 
by the Ojibwtiy and the French, they crossed the Missouri into the 
plains. The Sioux fought on the English side in the War of 
Independence and in that of 1812. In 1815 a treaty was made 
with the American government by which the right of the tribe 
to an immejnse tract, including much of Minnesota, most of the 
Dakotas, and a large part of Wisconsin, Iowa, Missouri and 
Wyoming, was admitted. .^1835 missions were started among 
the eastern S^x by'^1ll|f»^4iAB|iierican Board, and schools were 
opened. In i8^{^ lhe.tribc? IpU all their land east of the Missis- 
sippi. In 1851 the InlHc oSlj^ir Minnesota territory was sold, 
but a hitch in the ('arry ing otrt of the agreement led to a rising 


and massacre of whites in 1857 at Spirit l^ake on the Minnesbta- 
lowu border. There was peace again till 1862, wiien once again 
the tribe revolted and attacked the white settlers. A terriWe 
massacre ensued, and the punitive measures adopted were 
severe. Thirty-nine of the Indian leaders were hanged from 
the same scaffold, and all the Minnesota Sioux were moved to 
reservations in Dakota, The western Sioux, angiy at the treat- 
ment of their kinsmen, then became thoroughly hostile and 
carried on intermittent war with the whites till 1877. In 1875 
and 1876 under their chief, Sitting Bull, they successfully re- 
sisted the government troops, and finally Sitting Bull and most 
of his followers escaped into Canada. . Sitti^ Bull returned in 
1881. In 1889 a treaty was made reducing Sioux territory. 
Difficulties in the working of this, and religious excitement in 
connexion with the Ghost Dance craze, led to an outbreak in 
1890. Sitting Hull and three hundred Indians were killed at 
Wounded Knee Creek, and the Sioux were finally subdued. 
They are now on different reservations and number some twenty- 
four thousand. See Indians, North American. 

SIOUX CITY, a city and the county seat of Woodbury county, 
Iowa, U.S.A., at the confluence of the Big Sioux with the Missouri 
river, about 156 m. N.W. of Des Moines. Pop. (1890) 37,806 ; 
(1900) 33,111, of whom 6592 were foreign-born (including 1460 
Swedish, 1176 German and 1054 Norwegian); (igjo, census) 
47,828. It is served by the Chicago, Milwaukee & Saint Paul, the 
Chicago & North-Western, the Chicago, Saint Paul, Minneapolis 
& Omaha, the Chicago, Burlington & Quincy, the Illinois Central, 
and the Great Northern railways. 'Jlie bluffs approach the 
Missouri more closely at this point than elsewhere in the state, 
so that little more than manufacturing establishments and 
business blocks are built on the bottom lands, and the residences 
arc spread over the slope and summit of the bluffs. The city has 
a public library (housed in the city hall) and eight parks (in- 
cluding Riverside on the Big Sioux), with a total area of more 
than 500 acres. Among the principal buildings are Uie city hall, 
the post office, the Young Men s Christian Association building, 
and the High School. There are several boat clubs and a 
country and golf chib. Two miles S. of the city is a monument 
to Sergeant Charles Floyd of the Lewis and Clark expedition, 
who died here in 1804 ; and i m. W. of the (;ity is the grave of 
War Eagle, a Sioux chief. Among the educational institutions 
are Morningside College (Methodist Episcopal, 1894), 3 m. from 
the business centre of the city, which had in 1908-1909 34 in- 
structors and 672 students ; the Sioux Gty College of Medicine 
(1889), and St Mary’s School. The principal hospitals are the 
Samaritan, the St Joseph’s Mercy, and the German Lutheran. 
vSioux City is the see of a Roman Catholic bishop. The Chicago, 
Milwaukee &: Saint Paul, the Great Northern, and the Chicago, 
Saint Paul, Minneapolis ^ Omaha have shops here ; meat packing 
is an important industry, and the city has large stock yards. 
As a manufacturing centre, it ranked first in 1900 and third in 
1905 among the cities of the state ; the value of its factory pro- 
duct in 1905 was $14,760,751. Ks manufactures include 
slaughtering and meat-packing products, cars and car repairing 
linseed oil, bricks and tiles (made from excellent clay found in 
and near the city). The city does a large wholesale and (iis* 
tributing business. Sioux C’ity was settled about 1850, was 
platted in 1854, becoming tlie headquarters of a United States 
Land Office, was incorporated in 1856, and was chartered as a 
city in 1857. It was the starting-point of various expeditions 
sent against the Sioux Indians of the Black Hills. 

SIOUX FALLS, a city and the county seat of the Minnehaha 
county, South Dakota, U.S.A., on the Big Sioux river, about iz 
m. N.W. of the N.W. corner of Iowa. Pop. (1890), 10,177; 
(1900) 10,266, of whom 1858 were foreign-burn; (1905, state 
census), 12,283. It is the largest city in the state. Sioux Falls 
is served by the Chicago, Milwaukee & St Paul, the Chicago, 
Rock Island & Pacific, the Great Northern, the Illinois Central, 
the Chicago, St Paul, Minneapolis & Omaha (North-Western 
lines), and the South Dakota Central railways. In the city are 
the State Penitentiary, the State Children’s Home, the South 
Dakota School for I^af Mutes, a United States Goveraxnuunt 
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Building, the County Court House, Sioux Falls College (Baptist ; 
co-educattonal ; founded in ^883), All Saints .School (iProtestant 
Episcopal), for girls, and a Lutheran Normal School (1889). 
The city is the see of a Roman Catholic and of a Protestant 
Episcopal hisihop. The river falls here about 100 ft* in half a 
mile and provides good water power for manufactures. The total 
value of the factory products increased from $883,624 in 1900 
to $1,897,790 in 1905, or 114*8 %. Sioux Falls is a jobbing and 
wholesaling centre for South Dakota and for the adjacent parts 
of Iowa and of Minnesota. A quartzite sandstone, commonly 
known as jasper or “ red granite,” is extensively quarried in the 
vicinity, and cattle raising and farming arc important industries 
of the surrounding country. A settlement was made at Sioux 
Falls in 1856, but this was abandoned about six years later on 
account of trouble with the Indians. A permanent settlement 
was established in 1867, and Sioux Falls was incorporated as a 
village in 1877 and was chartered as a city in 1883. 

SIPHANTO, SiPHENO or SiPHNO (anc. Siphnos), an island 
of the Greek Archipelago, m the dehartnipnt of the Cyclades, 
30 ni. S. W. of Syra. It has an area or 28 sg. m., and the popula- 
tion of the commune is 3777 (1907^ A ridge of limestone hills — 
whose principal summiLs, Hagios Elias and Hagios Simeon, arc 
crowned by old Byzantine churches — ^Puns . through the island ; 
for about 2 m. along the wp^tern sl^e stretches a series of 
villages, each white-washed Wuse With its own garden and 
orchard. One of these, called aft^ rtanie of an ancient town 
Apollonia, is the modem capital^ an old-world 

Italian town” with mediev^^^^jcastlh fortifications, and an 
old town-hall bearing da^ i^ds.^Ih^iptions found on the 
spot show that Kastro stand? ancient city of 

Siphnos; and Mr Bent id<mtiBes 't||e other town of 

Minoa with the place on the coast w^e a Hellenl| white marble 
tower is distinguished as th^ Pharos or lighthouse, atnd another as 
the tower of St John. JChurc^ 9M convents of Byzantine 
architecture arc scattcred&bout^i^ i^nd. One building of this 
class is especially mtere^mg— the school of the Holy 'J'omb or 
school of Siphnos, foba^d by Greek;, refugees from Byzantium 
at the time of the iconoclastic persecutions, and ufteerwards a 
great centre of intelleclual culture for the Hellenic world. The 
endowments of the school are now m^de over to the gymnasium 
of Syra. In ancient times Siphnos was famous for its gold and 
silver mines, the site of which is still easily recognized by the 
excavations and refuse-heaps. As in antiquity so now the 
potters of the island are known throughout the Archipelago. 
Siphnos was said to have been colonized by lonians from Athens. 
It refused tribute to Xerxes, and sent one ship to fight on the 
Greek side at Salamis, 

The wealth of the ancient Siphniotes was shown by their treasuTy 
at Delphi, where they deposited the tenth of their gold and silver ; 
but, says the legend, they once failed to do this, and he in his anger 
floodetl their mines. That the mines wenj invaded by the sea is still 
evident ; and by Strabb's time the inhabitants of the island were 
noted for their poverty. During the Venetian period it was ruled 
first by the Da Corogna family and after 1450 by the Gazzadini, who 
were expelled by the Turks in Ji6i7. 

SIPHON, or Syphon (Lat. slpho ; Gr. (rt<puiv, n tube), an 
instrument, usually in the form of a bent tube, for conveying 
liquid over the edge of a vessel and delivering it at a lower level. 
'J'he action depends upon the difference of the pressure on the 
liquid at the extremitibs of the tube, the flow being towards the 
lower level and ceasing when the levels coincide. The instrument 
affords a ready method of transferring liquids. The tube is 
made of glass, indiarubber, copper or lead, according to the 
liquid which is to be transferred. The simple siphon is used by 
filling it with the liquid to be decanted, closing the longer limb 
with the finger and plunging the shorter into the liquid ; and it 
must be filled for each time of using. Innumerable forms have 
been devised adapted for all purposes, and provided with arrange- 
ments for filling the tube, or for keeping it full and starting it 
into action automatically when required. Pipes conveying the 
water of an aqueduct across a valley and following the contour 
of the sides are called siphons, though they do not 

depend on the principle of the above instrument. In the siphon 


used as a container for aerated waters a tube passes through the 
neck of the vessel, one end terminating in a curved spout while 
the other reaches to the bottom of the interior. On tube is 
a spring valve which is opened by pressing a lever. The vessel 
is filled through the spout, and the water is driven out by the 
pressure of the gas it contains, when the valve is opened. The 
” Regency portable fountain,” patented in 1825 by C'harlcs 
Plinth, was the prototype of the modern siphon, from which it 
differed in having a stopcock in place of a spring valve. The 
“siphon champenqis** of Dclcuze and Dtjtiilet (1829) was a 
hollow corkscrew, with valve, which waa;'p?lssed through the 
cork into a bottle of effervescent liquid, anditbe vase siphoidc ” 
of Antoine Pbrpigna (Savaresse pere), patented jn 1837, was 
essentially the modent siphon, its head being fitted with a valve 
which wavS closed by a spring. 

SIPPARA (Zimbir in Sumerian, Sippat in Assyro- 3 aby Ionian), 
an ancitot Babylonian city on the east baifk of the Euphrates, 
north of Babylon. It was divided in?o twp quarter?, ** Sippar 
of the Sun-god ” (see Shamash) and “ Sij^par of the goddess 
Anunit,” the fonxicr of which was discovered hy Ih^rmuzd 
Kassam in 1881 at Abu-Habba, 16 m. :S.E. of Bagdad. Two 
other Sippars are mentioned in the inscriptions, one of them 
l)cing “ Sippar of Eden,” which must have been an additional 
quarter of the city. It is possible that on? of them should be 
identified with Agade or Akkad, the capital of tlie first Semitic 
Babylonian Empire. The two Sippars of Ae Sun-god and 
Anunit are referred to in the Old Testament as Sepliarvaim. A 
large number of cuneiform tablets and other monuments has 
been found in the ruins of the temple of the Sun-god which was 
called E-Babara by the Sumerians, Rit-Dri by the Semites. 
'I'he Chaldaean Noah is said by Beri)ssus ^0 have buried the 
records of the antediluvian world here— -doubtless because the 
name of Sippar was supposed to be connected with sipru, “ a 
writing ” — and according to Abydenus (/'>. 5f) Nebuchadrezzar 
excavated a great reservoir in thie neighbourhood. Here too was 
the Babylonian camp in the reign of Nabonidos, and Pliny 
(NJL vi. 30) states that it was the seat of a university^. : 

Sw Hormuzd Kassam, Babylofuan Cides (z888). ^ (A. H. H.) 

SIPUNCULOIDEA, marine animals of tmeerfam affinities, 
formerly associated with the Echiuroidea ((^,n.) in the group 
Ckphyrea. Externally, the body of a Sipuncilloid presents no 
jirojections : its surface is as a rule even, and often glistening, 
and the colour varies from whitish through yellow to dark brown. 
'I’he anterior one-quarter or one-tbird of the body is capable of 
being retracted into the remainder, as the tip of a glove-finger 
may be j)ushed into the rest, and this retractile part is termed the 
introvert. At the tip of the introvert the hiouth opens, and is 
surrounded in Sipunculus by a funnel-shaped, ciliated lophophore 
(figs. X and 2). In PhascoUmrdo. md rhascoUm this funnel- 
shaped structure has broken up into a more or less definite group 
of tentacles, which in Dendrostnma are arranged in four groups. 
In Asptdosiphon and Physcosoma the tentacles are usually 
arranged in a horse-shoe, which may be double, overhanging 
the mouth dursally. On the surface of the funnel-shaped lopbo- 
phore are numerous ciliated grooves, and each of the tentacles 
in the tentaculated forms has a similar groove directed towards 
the mouth. These grooves doubtless serve to direct currents, of 
water, carrying with them small organisms towards the mouth. 

Thu skin consists of a layur of cuticle, easily stripped oti, secreted 
by an ectodermal layer one cell thick. Within this is usually a sheath 
of connective tissue, which surrounds a laycM* of circular muscles ; the 
latter may be split up into separate bundles, but more usually form 
a uniform sheet. Within the circular muscles is a layer of longitudinal 
muscles, very often broken into bundles, the number of which is often 
of specific importance. Obliciue muscles sometimes lie between the; 
circular and longitudinal sheaths. On the inner surface is a layer o( 
peritoneal epithelium, which is frequently ciliated, and at the bases 
of the retractor muscles is heaped up and modified into the repro* 
ductivc organs. The ectoderm is in some genera modified to form 
certain excretory glands, which usually take the form of papillae with 
Lin apical opening. These papillae give the surface a roughened 
a.spect ; the use of their secretion is unknown. They are best 
developed in Bfiyaoospma. 

When the body of a Sipunculoid is opened, it is seen that the body- 
cavity is spacious and full of a corpusculated fluid, in which the 
various organs of the body float. Tlie most conspicuous of these is 
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tUo ion^) wlulc aliiucixtary caiial, crowded with mud. The mouth is 
devoid of armature^ and pa.sses without break into the oeso^xhagus ; 
this is suiTounded by the retractor muscles, which are inserted 
into the skin around the mouth, and have their origin in the Ix^y- 
wall, usually about one-third or one-half of the body^length from the 
anterior end (hgs. i and 2). Their function is to retract the mtrovert, 
which is protruded again by the contraction of the circular muscles 
oi the skin ; these, compressing the fluid of the body-cavity, force 

forward the anterior edge of 
the introvert. The number 
of muscles varies from one 
(Onchnesoma and Tylosoma) 
to four, the latter being very 
common. The alimentairy 
canal is U-shaped, tlic dorsal 
limb of the U tennina.tingin 
the anus, situated not vcjry 
far from the level of the 
origin of the retractor 
muscles. The limbs of the 
U are further twisted to- 
gether in a looser or tighter 
coil, the axis of which may 
be traversed by a spindle 
musclo arising from the pos- 
terior end of the body, iio 
glands o)}cn into the ali- 
mentary canal, but a diver- 
ticulum, which varies enor- 
mously in size', opens into 
the rectum. As is so often 
the ca.se with animals which 
eat mud and sand, and 
extract what little nutri- 
ment is afforded by the 
organic debri.s tlierein, the 
walls of the alimentary 
canal are thin and apjiar- 
cntly weak. All along one 
side is a microsco])ic ciliated 
groove, into wliicb the mud 
docs not seem to enter, and 
along which a continuous 
stream of water may be 
kept up. Possibly this is 
respiratory — there arc no 
special respiratory organs. 
A so-called heart lies on the 
dorsal surface of the oeso- 
phagus ; it is closed behind, 
but in front it opens into a 
circumoesophageal ring, 
wliich gives off vessels into 
the lophophore and ten- 
tacles. The contraction of 
this heart, which is not 
rhythmic, brings about the 
expansion of the tentacles 
and lophophore. Tliis sys- 
tem is in no true sense a 
vascular system ; there are 
no capillaries, and the fluid 
it contains, which is cor- 
pusculated, can hardly have 
a respiratory or nutritive 
function. It is simply a 
hydrostatic mechanism for 
expanding the tentacles. 

^ The excretory organs are 

Fig. I. — Sipunculus nudun, L., with typical nephridia, with an 
introvert and head fully extended, laid internal ciliated opening 
op<!n by an incision along the right into the body-cavity, and 
side to .show the internal organs, x 2. an external pore. One 
Mouth. surface of the tube is pro- 

b, Ventral nerve-cord. longed into a largo sac lined 

c, ” Heart." with glandular excretory 

d, Oesophagus. cells. The organs are typi- 

e, Intestine. cally two, though one is 

/, Position of anus. often absent, e.g. in Phas^ 

g, Tuft-like organs. poiion. They serve a.s 

A, Right nephridium. channels by which the re- 

f, Retractor muscles. productive cells leave the 

Diverticulum on ^(.^ctum. Tlie body, and they are some- 

sptftdle-muscle is seen overlying times spoken of as " brown 
the rectum. tubes " There is a well- 

developed brain dorsal to 
the mouth; this gives off a pair of oesophageal commissures, 
which surround ' the oesophagus and unite in a median ventral 
nerve-cord which mns bj^een the longitudinal muscle.s to the 
posterior end -of the body. From time to time it gives off 



minute circular nerves, which run round the body in the skin 
and break up into a very fine nerve plexus. There are no. distinct 
ganglia, but ganglion ce!l.s are uniformly distributed along the 
ventral side of the cord. The whole is anteriorly somewhat loosely 
slung to the skin, so as to allow free play when the animal is extend- 
ing or retracting its introvert. A pit or depression, known as " the 
cerebral organ," opens into the brain just above the mouth ; this 
usually divides into two hmbs, which are deejfly pigmented and 
have been called eyes. 

Sipunculoids arc dioecious, and the ova and spermatozoa are 
formed from the modified cells lining the body^cavity, which are 
heaped up into a low ridge running along the line of origin of the 
retractor muscles. The ova and the mother-cells of the spermatozoa 
break off from this ridge, and increase in size conritoably in the 
fluid of the body-cavity . Fertilization is external ; and in about three 
days a .small ciliated larva, not unlike tliat of the Echiuroids, but 
witli no trace of segmentation , emerges from the egg-shell. This little 
creature, which has many of the features of a Trochospherc larva, 
swims about at the surface of the sea for about a month and grows 
rapidly . At the end of this time it undergoes a rapid metamorphosis ; 



Fig. 2. 


-Right half of the anterior end of Sipunculus nudus, 
L., seen from the inner side and magnified. 


a, Funnel-shaped grooved ten- 

tacular crown leading to 
the mouth, 

b. Oesophagus. 

r, Strands breaking up the 
cavity of the tentacular 
crown into vascular spaces. 


" Heart." 
d, Brain. 

c, Ventral, and e\ dorsal re- 
tractor muscles. 

/, Ventral nerve-cord. 
g, Vascular spaces in tentacular 
crown. 


it loses many of its larval organs, cilia, takes in a quantity of water 
into its body-cavity, sinks to the bottom of the sea, and begins life 
in its final form. 

The following genera of Sipunculoids are recognized (i.) Sipun- 
culus, This, with Physcosoma, has its longitudinal muscles divided 
up into some 17-41 bundles. It ha.s no skin papillae. The members 
or this genus attain a largt^r size than any (yfher species, and the 
genus contains some 16-17 species, (ii.) Physcosoma (fig. 3) has its 
body covered w’ith papillae, and usually numerous rows of minute 
hooks encircling the introvert. It is the most numerous genus, and 
con.sists for the most part of shallow -water (less than 50 fathoms) 
tropical and subtropical forms. They often live in tubular burrowinga 
in coral-rock. The following three genera have their longitudinal 
muscles in a continuous sheath : — (iii.) Phascolosoma, with some 25 
species, mostly small, with, numerous tentacles, (iv.) Phascolion^ io 
species, small, living in mollu.sc-shclls and usually adopting the coiled 
shape of their house ; only one kidney, the right, persists, (v.) 
Dendrosidfna, with 4-6 tentacles, a small genus found in fropx^ 
shallow water, (vi.) Aspidosiphtmi with tg species, is easily dis- 
tinguished by a calcareous deposit and thickened slueld at the 
posterior end and at the base of the introvert, which is eccentric, 
(vii.) Cloeosiphon has a calcareous ring, made up Oi lozmge-shaped 
^ates, round the base of its centric introvert, (viii.) Petahstomn, a 
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minute form with two Icaf-like tentacles, is found in the English 
Channel, (ix.) Owihnesoma^ with 2 species, and (x.) 2'ylosoma, with 
X species, have no tentacles, only one brown tube, and only ono 
retractor muscle. Both genera are found ofiE the Norwegian coast. 
The last named is said to have numerous papillae and no 
introvert. 


IS P. 





SIR(Fr. sire, like sieur a variant of seigneur ^ from Lat, senior, 
comparative of senex, “ old '')> a title of honour. As a definite 
style it is now confined in the dominions of the British crown 
to baronets, knights of the various orders, and knights bachelor. 
It is never used with the surname only, being prefixed to the 
Christian name of the bearer ; r.g. Sir William Jones. In 
formal written address, in the case of baronets the 
abbreviation Bar*, Bart, or B* (baronet) is added after 
the surname, 2 in the case of knights of any of the orders 
the letters indicating his style (K.G., K.C.B., &c.). In 
conversation a knight or baronet is addressed by the 
prefix and Christian name only (r.g. ** Sir William**). 
The prefix Sir, like the French sire, was originally 
applied loosely to any person of position as a mere 
honorific distinction (as the equivalent of dominus, lord), 
as it still is in polite address, but Selden {Titles of 
Honor, p. 643) points out that as a distinct title “ pre- 
fixed to the Christian names in compellations and 

^ expressions of knights ’* its use “ is very ancient,** and 

^ • that in the reign of Edward I. it was “ so much taken 

to be parcel of their names ’* that the Jews in their 
documents merely transliterated it, instead of trans- 
lating it by its Hebrew equivalent, as they would have 
done in the case of e.g. the l^^atin form dominus. 

How much tjarlicr this custom originated it is dithcult to 
say, owing to the ambiguity of extant documents, which 
are mainly in Latin. Much light is, however, thrown upon 
the matter by the Norman-Erench poem Guillaume le 
Mareschal^^ wJiich was written early in the I3lh century. 
In this Sire is obviously used in the general sense men- 
tioned above, i.e. as a title of honour applicable to all men 

I .1. j... wi. - 



Pio. — A senii-diagrammatic figure of the anterior end of half a 
Pkyscosoma, seen from ttie inner side. The introvert is fully everted and the 
lophophore expanded. The collar which surrounds the head is not fully 
extended. Two rows only of hooks arc shown. 

12, Coelom of upper lip ; it is con- 
tinuous with 21. 

Mouth. 


X, Lophophore. 

2, Pigmented pit leading to brain, 

3, Section of dorsal portion of meso- 

blastic *' skeleton." 

Pit ending in eye. 

The brain. 

Blood-sinus of dorsal side sur- 
rounding lirain and giving off 
branches to the tentacles. 

7, Collar. 

8, Retractor muscle of head. 

9, Hook. 

10, Sense-organ. 

XX, Nerve-ring. 


4 > 

5 » 

6 , 


-r 

14, I.ower lip, 


marshal himself is " Sire Johan li Man*schals '' (17614). We 
also find such notable names as " Sire Hubert do Bure" 
(//. 17308, 17357) and “ Sire Hue de Bigot " — 

** Qui par lignage eslcit dtis buens, 
iC apros son pore fu cuens," * 

and such simple knight-s as Sire Johan d'Erldc" (Early in 
Berks), the originator of th(» poem, who was squire to William 
the Marshal, or " Scingnor Will, de Monccals," who, though 
of very good family, was but constable of a castle, 
'rhroughout the poem, moreover, though Sire is the form 
coTiiinonly used it is frei’ly interchanged with Seignor and 
Monseignor. Thus we have ** Seiiignor Hue. de Corni " 
(/. 10935), "Sire Hug. de Corni" (/. 10945) and "Mon- 
seingnor Huon de Corni " (1. 10955). Occasionally it is 


15, Blood sinus of ventral side, con- replaced by Dan (dominus), c,g. the brother of Louis VII. 

x: iii. r 1- .1.. /' x. /I \T 


tinuoiis with 6. 
j 6. Ventral portion 
" skeleton." 

17, Ventral ncrve-cord. 

1 8, Coelom, conlinuouswith I2and 21. 

19, Oesophagus. 

20, Dorsal vessel arising from tlie 

lilood-sinus 6. 

21, Coelom. 


Authorities. — Sclcnka, " Die Sipunculiden," Semper* s Jleisen 
and Challenger Reports, xiii. (18S5) ; Sluiter, Natiiurk. 


Nederi. Ind. xli. and following’ volumts ; Andrews, Stud. 
Johns Hopkins Univ. iv. (1887-1890) ; Ward, Bull. Mus. Harvard, 
xxi. (1891); Hatschek,. 4 f 6 . V. (1884) ; Shipley, /. 

Micr. Set. xxxi. (1890), xxxii. (1891), and xxxiii. (1892) ; P. Zool. 
Soc. London (1898), and Willey's Zoological Results, pt. 2 (1899) ; 
Horst, Niederland. Arch. Zool., Supplementary, vol. i. (A. K. S.) 

SIQUIJOR, a town of the province of Negros Oriental, Philip- 
pine Islands, on a small island of the same name about 14 m. 
S.E. of Dumaguete, the capital of the province. Pop. (1903) 
after the annexation of San Juan, 19,416. There are sixty-four 
barrios or villages in the town, but only one of these had in 1903 
more than 1000 inhabitants. The language is Bohol-Visayan. 
The principal industry is the raising of coco-nuts and preparing 
them for market. Other industries are the cultivation of tobacco, 
rice, Indian com and hemp, and the manufacture of sinamay, 
a coarse hemp cloth. The island is of coral formation; its 
highest point is about 1700 ft. 


of’ France "is "Dan Pierre dc Cortunci " (/. 2131). Very 
of mcsoblaslic rarely the e of Sire is droj^iied and wo have Sir ; e,g. " Sir 
Will. " (/. 125 1 3). Soinctimos, where the surname is not 
territorial, the effect is closely approximate to more 
modern usage : e.g. " Sire Aleins Bas.set/' " Sirtj ICnris li iilz 
Gerolt" (Sir Henry Fitz Gerald), "Sire Girard Talcbot," 
" Sire Robert 'I'rcsgoz." 

It is notable that in connexion with a name the title 
Sire in the poem usually stands by itself : sometimes mis 
(my) is prefixed, but never li (the). Standing alone, how- 
ever, Sire denominates a c:lass and the article is prefixed : e.g. les 
seirs d'Engleterre -ib^ lords of iCngland ’ (/. 15S37) ® " vSire," 

" Scignor " are used in addressing the king or a great noble. 


Scignor 

It is thus not difficult to see how the title “ Sir ** came in 
England to be " prefixcil to the expressions of knights.** Knight- 
hood was the necessary concomitant of rank, the ultimate proof 
of nobility. The title that expressed this was Sire ** or “ Sir ** 
prefixed to the Qiristian name. In the case of carls or barons 
it might be lost in that of the higher rank, though this was not 

* Certainly not " from Cyr, Kvp, a diminutive of the Greek word 
ici^tos " (F. W, Pixley, A History of the Baronetage, 1900, p. 208). 

® For not very obvious nvisons some baronets now obj<?ct to the 
contracted form " Bart.," which had become customary. See Pixley, 
op. cit. p. 212. 

® Edited in 3 vols., with notes, introduction and mod. French 
translation by Paul Meyer for the Soc, cle J'Hisloire de France 
(Paris, 1891). 

* " Who was of good lineage and after his father became earl. 

® Cf. L 18682. N'entcndi mic bien li sire 

Que mis sire Johan volt dire. 
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universal even much later ; m the 14th century, Sir Henry 
Percy, the carl marshal, or Sir John Cobham, Lord Oldcastle. 
The process by which the title lost all connotation of nobility 
would open up the whole question of the evolution of classes 
in England (see Gentleman). In the case of baronets the prefix 

Sir ” before the Christian name was ordained by King James I. 
when he created the order. 

The old use of “ Sir ’’ as the style of the clergy, representing 
a translation of dominus, would seem to be of later origin ; in 
Guillaume le Mareschal even a high dignitary of the church is 
still maistre (master) : ** Maistre Pierres li cardonals 

(/. 1 1 399). It survived until the honorific prefix “ Reverend 
became stereot3rpcd as a clerical title in the 17th century. It 
was thus used in Shakespeare^s day : witness Sir Hugh Evans,** 
the W'cdsh parson in The Merry Wives of Windsor^ In the English 
universities there is a curious survival of this use of “ Sir ** for 
dominus j members of certain colleges, technically still “ clerks,*' 
being entered in the books with the style of “ Sir ** without 
the Christian name (e,g, “ Sir J ones **). 

In ordinary address the title ** Sir,” like the French Monsieur, 
is properly api)lied to any man of respectability, according to 
circumstances. Its use in ordinary conversation, as readers 
of Boswell will realize, was formerly far more common than is 
now the case ; nor did its employment imply the least sense of 
inferiority on the part of those who used it. The general decay 
of good manners that has accompanied the rise of democracy 
in Great Britain has, however, tended to banish its use, together 
with that of other convenient forms of politeness, from spoken 
intercourse. As an address between equals it has all but vanished 
from social usage, though it is still correct in addressing a stranger 
to call him ” Sir.*’ In general it is now used in Great Britain 
as a formal style, f.g. in letters or in addressing the chairman 
of a meeting ; it is also used in speaking to an acknowledged 
superior, a servant to his master, or a subaltern to his colonel. 
” Sir ” is also the style used in addressing the king or a prince 
of the blood royal (the French form ** Sire ” is obsolete.) 

In the United States, on the other hand, or at least in certain 
parts of it, the address is still commonly used by people of all 
classes among themselves, no relation of inferiority or superiority 
being in general implied. 

The feminine equivalent of the title ** sir ” is legally ** dame ** 
{domina ) ; but in ordinar}’’ usage it is “ lady,” thus recalling 
the original identity of the French sire with the English 
“lord.” (W. A. P.) 

SIRAJGANJ, a town of British India, in the Pabna district 
of Eastern Bengal and Assam, on the right bank of the Jamuna 
or main stream of the Brahmaputra, 6 hours by .steamer from 
the railway terminus at Goalundo, It is the cliief river mart for 
jute in northern Bengal, with several jute presses. The jute 
mills were closed after the earthquake of 1897. Pop. (1901) 

SIRDAR, or Sardar (Persian sardar, meaning a leader or 
officer) a title applied to native nobles in India, e.g. the sirdars 
of the Deccan. Sirdar Bahadur is an Indian military distinction ; 
and Sirdar is now the official title of the commander-in-chief 
of the Egyptian army. 

SIREN, a name derived from the Greek Sirens (see below) for 
an acoustical signalling instrument specially used in lighthouses, 
&c. (see Lighthouse), and applied by analogy to certain other 
forms of whistle. In zoology the siren {Siren laceriina), or 
“mud-eel” of the Americans, one of the perennibranchiate 
tailed batrachians, is the type of the family Sirenidae, chiefly 
distinguished from the Proteidae by the structure of the jaws, 
which, instead of being beset with small teeth, are covered by 
a horny sheath like a beak ; there are, however, rasp-like teeth 
on the palate, and a few on the inner side of the lower jaw, in- 
serted on the splenial bone. The body is eel-like, black or blackish, 
and only the fore-limbs are present, but are feeble and furnished 
with four fingers. It grows to a length of three feet and inhabits 
marshes in North and Soutli Carolina, Florida and Texas. A 
second closely-allied genus of this family is Pseudobranchus, 
differing in having a single branchial aperture on each side instead 


of three, and only three fingers. The only species, P. siriatus, 
is a much smaller creature, growing to six inches only, and striated 
black and yellow ; it inhabits Georgia and Florida. 

As £. D. Cope has first shown, the siren must be regarded as 
a degenerate rather than a primitive type. He has observed 
that in young specimens of Siren laceriina (the larva is still un- 
known) the gills are rudimentary and functionless, and that it is 
only in large adult specimens that they are fully developed in 
structure and function ; he therefore concludes that the sirens are 
the descendants of a terrestrial type of batrachians, which passed 
through a metamorphosis like the other members of their class, 
but that more recently they have adopted a permanently aquatic 
life, and have resumed their branchiae by reversion, Frcm 
what we have said above about Proteus and similar forms, it is 
evident that the “ perennibranchiates ” do not constitute a 
natural group. 

See £. D. Cope, “ Batrachia of North America,” Bull. U.S. Nat. 
Mus. No. 34 (1589), p. 223- 

SIRENIA, the name (in reference to the supposed mermaid-like 
appearance of these animals when suckling their young) of an 
order of aquatic placental mammals, now represented by the 
manati (or manatee) and dugong, and till recently also by the 
rhytina. Although in some degree approximating in external 
form to the Cetacea, these animals differ widely in structure from 
the members of that order, and have a totally distinct ancestry. 

The existing species present the following leading characteristics. 
The head is rounded and not disproportionate in size as compared 
with the trunk, from which it is scarcely separated by any externally 
visible constriction or neck. Nostrils valvular, separate, and placed 
above the fore-part of the obtuse, truncated muzzle. Eyes very 
small, with imperfectly formed eyelids, capable, however, of con- 
traction, and with a well-developed nictitating membrane. Kar 
without any conch. Mouth of small or moderate size, with tumid 
lips beset with stiff bristles. General form of the body depressed 
fusiform. No dorsal fin. T'ail flattened and horizontally expanded. 
Fore- limbs i)addle-shapcd, the digits being enveloped in a common 
cutaneous covering, though sometimes rudiments of nails are 
present. No trace of hind-limbs. External surface covered with a 
tough, finely wrinkled or rugous skin, naked, or with sparsely 
scattered fine hairs. 

The skeleton is remarkable for the massiveness and density of 
most of the bones, especially the skull and ribs, which add to the 
specific gravity of these slow-moving animals, and aid in keeping 
them to the bottom of the shallow waters in wliich they dwell, while 
feeding on aquatic vegetables. The skull jirescnts many peculiarities, 
among which may be indicated the large size and backward position 
of the nasal aperture, and the downward flexure of the front of both 
jaws. The nasal bones arc absent, or rudimentary and attached to 
the edge of the frontals, far away from the middle line ; but in some 
extinct species these bones, though small, arc normal in situation and 
relations. In the si)inal column none of the vertebrae are united 
together to form a sacrum, and the flat ends of the bodies do not 
ossify separately, so as to form disk-like epiphyses in the young 
state, as in nearly all other mammals. The anterior caudal vertebrae 
have well-developed chevron-boncs. In one genus (Manatus) there 
arc only six cervical vertebrae. There are no clavicles. The 
humerus has a small but distinct trochlear articulation at the elbow- 
joint ; and the bones of the forc-arm are about cqualty developed, 
and general’y welded together at both extremities. The carpu.s is 
short and broad, and the digits five in . .umber, with moderately 
elongated and flattened phalanges, which are never increased beyond 
the number iisual in Mammaha. The pelvis is rudimentary, con- 
sisting of a pair of bones suspended at some distance from the verte- 
bral column. 

Two kinds of teeth, incisors and molars, separated by a wide 
interval, are generally present. The former may be developed into 
tusks in the upper jaw, or may be quite rudimentary. The molars 
vary much in character. In one genus {Rhytina) no teeth of any 
kind arc present, at least in the adult. In all, the anterior part of 
the palate, and a corresponding surface on the prolonged symphysis 
of the lower jaw, are covered with rough horny plates of peculiar 
structure, which doubtless assist in mastication. The tongue is 
small and fixed in position, with a surface resembling that of the 
aforesaid plates. The salivary glands are largely developed. The 
stomach is compound, being divided by a valvular constriction into 
two principal cavities, the first of which is provided with a glandular 
pouch near the caxdiac end, and the second usually with a pair of 
elongated, conical, caccal sacs or diverticula. The intestinal canal is 
long, and with very muscular walls. There is a caecum, either 
simple, conical, and with extremely thick walls, as in Halicore, or 
cleft, as in Manatus, The apex of the heart is deeply cleft between 
the ventricles. The principal arteries form extensive and complex 
network-like structures, retia mirabilia. The lungs are long and 
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xmirow, as, owing to the oblique position of the diaphragm, the 
thoracic cavity extends far back over the abdomen. The epiglottis 
and arytenoid cartilages of the larynx do not form a tubular pro- 
longation. The brain is comparatively small, with the convolutions 
on the surface of the cerebrum few and shallow. The kidneys are 
simple, and the testes abdominal. The uterus is bicornuate. The 
placenta is non-deciduate and Effuse, the villi being scattered 
generally over the surface of the chorion except at the poles. The 
umbilical vesicle disappears early. The teats are two, and pectoral 
or rather post-axillary in position. 

In vol. Ixxvii. of the Zeitschrift fUr wissenschaftlichB Zooloqie 
Mr L. Freund describes in detail the osteology of the flippers of the 
dugong as displayed in " sciograph " pictures. These show that 
the carpus of the adult consists of three large bones. Of the two in 
the first row, one consists of the fused radiale and intermedium, and 
the other of the ulnare plus the pisiform and the fifth carpale, the 
lower bone being composed of the four inner carpalia. In the manati 
the reduction of the carpus has been carried to a less extent, the 
ladiale being in some instances distinct from the intermedium, while 
in other cases in which these two bones are fused the four«inncr 
carpalia remain separate. 

Sirenians pass their whole life in water, being denizens of 
shallow bays, estuaries, lagoons and large rivers, and not met 
with in the high seas far away from shore. Tlieir food consists 
entirely of aquatic plants, either marine algae or freshwater 
grasses, upon which they browse beneath the surface, as the 
terrestrial herbivorous mammals do upon the green pastures on 
shore. To visit these pastures, they come in with the 
flood-tide and return with the ebb. They are generally 
gregarious, slow and inactive in their movements, mild, 
inoffensive, and apparently unintelligent in di.sposition. 
Though occasionally found stranded by the tide or 
waves, there is no evidence that they voluntarily leave 
the water to bask or feed on the shore- The habit of 
the dugong of raising its round head out of w^atcr, and 
carryinjg its young under the fore fin, seems to have 
given rise, among the early voyagers in the Indian Ocean, 
to the legendary bcing.s, haU human and half fish, in 
allusion to which the name Sirmia was bestowed by 
llligcr. The species now existing are few. One species, 
Rhytina gtgas of the North Pacific, was exterminated 
through the agency of man during the i8th century,* and 
the others, being valuable for their flesh as food, for their 
hides, and especially for the oil obtained from the thick layer of 
fat which lies immediately beneath their skin, diminish in 
numbers as civilized populations occupy the regions forming 
their natural habitat. The species arc confined to the tropical 
regions of the shores of both sides of the Atlantic and the great 
rivers which empty themselves into that ocean, and to the coasts 
of the Indian Ocean from the Red Sea to North Australia. 

As regards dentition (or th^ want thereof) the three modem 
genera are remarkably diflerent ; and while on this and other 
grounds some writers refer them to as many separate families, by 
others they are all included in the Manatidae. 

In the inanatis (MancUus) the incisors, f in number, are rudi- 
mentary, and concealed beneath the horny numlh-platcs, and 



Fig. I.— Skull of African Manati (Manaius senegalensis), xj. 
From Mus. Roy. Coll. Surgeons, 

disappearing before maturity Molars about but rarelv more 
tVtaw I present at one time ; the anterior teeth falling before the 
postenor come into use ; similar in characters from beginning to 
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end of the series; with square, enamelled crowns, LUc grinding 
surface raised into tubcrculated transverse ridges. The upper teeth 
with two ridgos and three roots, the lower with an additional 
(posterior) ridge or heel and two roots. The cervical vtirtebrae 
present the anomaly of being reduced to six in number, the usual 
vertebral formula being Co, D 15-18, Land C,a 25-29. Rostrum 
of the skull, formed by tlie union of the premaxillae in front of the 
nasal ajwrture, shorter tl)an the Icngtli of the aperture and scarcely 
deflected from tlie basi-cranial axi.s. Tail entire, rounded or shovel- 
shaped. Rudimentary nails on the fore-limbs. Caecum cleft. 

Manatia inhabit the shores of, and tlie groat rivers which empty 
themselves into, the Atlantic within the trojucs. The Amcricfin 
(A/, australis) and African (.V. sencgalensis) forms are generally 
considered distinct sjxjciejs, though they differ but little from each 
other in anatomical characters and in liabits. There is also the 
small A/, inunguis of the Amazon, which has no nails. They are 
rather fluviatile than marine, ascending larges rivers almost to their 
sources (see Manati). / 

In the dugong (Ilalicorc) the upper jaw is furnished with a pair 
of liirge, nearly straight, tusk-like incisors, directed downwards and 
forwards, partially coaled with enamel. In the male they have 
persistent pulps, and bevelled cutting edges, which project a short 
distance from the mouth, but in the female, though they remain 
through life in the alveolar cavity, they arc not exsertod, and, the 
pulp cavity being filled with osteodentint^, they soon cease to grow, 
in the young there is also a second small deciduous incisor on each 
side above. At this age there are also beneath tlie horny plate 
which covers the anterior portion of the mandible four pairs of 
slender conical teeth lodged in wide sockct-liko depressions which 


become absorbed btiforc the animal rcachc.s nuiturity. The molars 
arc usually -g, sometimes |{, altogether, but not all in place at once, 
as the first falls before the last rises above the gum ; they are more 
or less cylindrical in section, except the last, which is compressed 
and grooved laterally, without distinction into crown and root, 
increasing in size from before backwards, with persistent puljis and 
no enamel. T'he summits of the crowns arc tuberculatecl before 
wearing, afterwards H attuned or slightly concave. Skull with 
rostrum formed by the union of the premaxillae in front of the 
nasal aperture, longer than the ajierture itself, bending downwards 
at a riglit angle with thc^ basi-cranial axis, and enclosing the sockets 
of the large tusks. Anterior ])art of the lower jaw bent down in a 
coiTesponding manner. Vertebrae: C7, D 18-19, L and C30. Tail 
broadly notched in the middle line, with two pointed lateral lobes. 
No nails on the fore-limbs. Caecum single. The genus is repre- 
sented by H, iahemaaili irom the Rt^d Sea, IJ, dugong from thes 
Indian seas and H, australis from Australia. (Sec DoooNr..) 

Thu last genus is rcpre.sunted only by the extinct Rhytina gigas, 
of Bering Sea, in which there wctu no teeth, their jdace being supplied 
functionally by the dtmsc, stror.gly-ridged, horny mouth-plates. 
Fn maxillary nostrum about as long as the anterior narial aperture, 
and moderately deflected. Vert{?brac : C7, Dio, T. and 
Head very small in proportion to tlie body. 'Hiil with two lateral 
pointed l6bc.s. Front liraiis small and truncated. Skin naked and 
covcr<!cl with a thick, hard, rugged, bark-like epidermis. Stomach 
without caecal apiieiidagcs to the pyloric cavity. Caecum simple. 
Sec ItiiynNA. 

Extinct Sirenia . — In past times the Sirenia were represented by a 
number of extinct generic types ranging over all the temperate and 
probably tropical regions, and extending from tiie Pliocene to tlie 
I".()cunu epoch. In the Pliocene of Europe the group is represented by 
Felsinotherium, in the Miocene by Metaxylherium, and in the Oligo- 
cene by Halilhenum ; the latter having an acetabular cavity to tiie 
pelvis and a rudimentary femur. From HalUheriunt, which has a 
.somewhat maniti-like dentition, althougli there are few cheek-teeth, 
there is a transition llirough the other two genera to Halicore ; 
Fetsinotherium having a large jjair of tusk-like upper teeth. Tn 
Haliiherium milk-molars were developed. In Miasiren, of the 
Belgian Miocene, the teeth were differentiated into i. p. m. 
Remains of several early types of sirenians have been obtained from 
the Eocene deposits of Egypt. The least generalized of the.se is 
Eosifen^ an animal differing from the modem forms chiefly by the 
retention of traces of the second and third j)airs of incisors and of the 



Fig. 2. — American Manati (Manatus australis). 
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canines, and the somewhat less degree of reduction in the pelvis, 
which has a complete acetabulum for the head of the femur. The 
front teeth (incisors and canine) have, however, been thrust to the 
sides of the jaw, possibly to make room for a horny i)late on the 
palate. In the somewhat earlier Uotherium the incisors and canines 
are larger and occupy the normal position in the front of the Jaws ; 
while the pelvis has a closed obturator foramen and a complete 
acetabulum, suggestive that a functional thigh-bone or femur was 
still retained. The most primitive memlx;r of the group with which 
we arc yet acquainted is the very imperfectly known Prorastomus, 
from the Eocene of the West Indies, in wliich a complete and fully 
diflercntiatcd dentition is accompanied by the absence of that de- 
flection of the front part of the jaws which constitutes one of the 
most striking features of all the foregoing representatives of the 
order ; — a feature which Dr C. W. Andrews has pointed out must be 
of great value to short-necked, long-bodied creatures feeding on the 
herbage at the bottom of the water in which they dwell. 

The foregoing £g>'ptian fossil sireiiians afford important evidence 
with regard to the ancestry of the order. Many years ago it was 
suggested by the French naturalist de Blainvillc that the Sirenia are 
related to the Proboscidca. This is supported by the occurrence of 
th(i remains of some of the most primitive sirenians with those of the 
most primitive proboscideans in the Eocene formations of Egypt ; 
confirmatory evidence being yielded by the similarity of the brain 
and to some extent of the pelvis in the ancestral forms of the two 
groups. As regards tlie living members of the two groups, both have 
pectoral teats, abdominal testes, and a cleft apex to the heart ; 
while the cheek-teeth of the sirenians ate essentially of the same 
type as those of the early proboscideans. There seems also to be a 
certain similarity in the mode of succession of the teeth in the more 
specialized members of the two groups, although in the sirenians this 
specializatioTi has displayed itself in an abnormal augmentation of the 
number of tlie teeth, while in the proboscideans, on the other hand, 
it has taken the form of an increase in the comiilexity of the individual 
teeth, especially those at the hinder part of the scries. Finally, 
although the Proboscidca have a deciduate and the Sirenia a zonary 
nondeciduate placenta, yet there are certain similarities in the 
structure of this organ in the two groups which may indicate genetic 
affinity. 

Literature. — O. Thomas and R. Lydekker, ” On the Number of 
Grinding- J'eeth possessed by the Manatee," Proc, Zool* Soc, (1H97) ; 
G. R. Lepsius, Halitherium schinni, die fossilc Sirene des Mainzer- 
Beckens,*’ MiUelrhein. GeoL Vereins (1881 and 1882); O. 
AlHfl, “ Die Sireiien dcr mediterranen Tertiarbildung(m Osierreichs," 
AhhandL k, A. geol, Jieichsanstalt, Wien^ vol. xix. (1904) ; and ** tJber 
Halitherium bellunensey eine Ubergangsform zur Gattung Metaxy^ 
theriumy* Jahrbuch A. A. gcoL JieichsanstalL Wien, vol. Iv. (i9t>5) I 
C. W. Andrews, Descriptive Coitdlogue ol the Vertebrata Irom the Fayum 
(British Museum, 1906). (R* L.*) 

SIRENS (Gr. in Greek mythology, the daughters of 

Phorcys the sea-god, or, in later legend, of the river -god Achelous 
and one of the nymph.s. In Homer they are two in number (in 
later writers generally three) ; their home is an island in the 
western sea between Aeaea, the island of Circe, and the rock of 
Scylla. They were nymphs of the sea, who, like the Lorelei of 
German legend, lured mariners to destruction by their sweet 
song. Odysseus, warned by Circe, escaped the danger by 
stopping the ears of his crew with wax and binding himself to 
the mast until he was out of hearing {Odyssey xii.). When the 
Argonauts were passing by them, Orjiheus sang so beautifully 
that no one had ears for the Sirens, who, since they were to live 
only until some one heard their song unmoved, flung themselves 
into the sea and were changed into sunken rocks (Apollodorus i. 
9; Ilyginus, Fab. 141). They were said to have been the 
playmates of Persephone, and, after her rape by Pluto, to have 
sought for her in vain over the whole earth (Ovid, Metam. v. 
552). When the adventures of Odysseus were localized on the 
Italian and .Sicilian coasts, the Sirens were transferred to the 
neighbourhood of Neapolis and Surrentum, the promontory of 
Pelorum at the entrance to the Straits of Messina, or elsewhere. 
The tomb of one of them, Parthenope, was shown in Strahovs 
(v. p. 246) time at Neapolis, where a gymnastic contest with a 
torch-race was held in her honour. 

Various explanations are given of the Sirens. As .sea-nymphs, 
they represent the treacherous calm of ocean, which conceals 
destruction beneath its smiling surface ; or they signify the 
enervating influence of the hot wind (compare the name Sirius), 
which shrivels up the fresh young life of vegetation. Or, they 
symbolize the magic power of beauty, eloquence and song ; 
hence their images are placed over the graves of beautiful women 
and maidens, of poets and orators (Sophocles, Isocrates). 


Another conception of them is that of singers of the lament for 
the dead, for which reason they are often used in the adornment 
of tombs, and represented beating their breasts and tearing their 
hair or playing the flute or lyre. In early art, they were repre- 
sented as birds with the heads of women ; later, as female figures 
with the legs of birds, with or without wings. 

See H. Schrader, Die Sirenen (1868 ) ; Preller-Robert, Griechische 
Mythdlogie (1894), pp. 614-616; G. Weicker, De Sirenibus quaes- 
Hones selectae (Leipzig, 1895), in which the writer endeavours to 
show that the Sirens, like the Haiq^ies, were originally the souls of the 
dead, their employment on tombstones expressing the desire to find a 
permanent abode for the souls ; and Der Seelenvogel in der alten 
Liter atur und Kunst (1902), with bibliography ; j. E. Harrison, 
Myths of the Odyssey (1882), Mythology and Monuments of Athens 
(1890) and Prolegomena to the Study of Greek Religion (1908) ; J. P. 
l^ostgate, in Journal of Philology, ix. (1880), who considers the Sirens 
to have been birds ; W. E. Axon, K. Morris, D. Fitzgerald in the 
Academy, Nos. 484, 486, 487 (1881) ; A. Baumeister, Denkmdler des 
klasdschen Altertums, hi. (1888). 

SIRGUJA, or Surguja, one of the Chota Nagpur feudatory 
states, which was transferred in 1905, from Bengal to the Central 
Provinces. It is bounded on the N.'by the state of Rewa and the 
districts of Mirzapur and Ranchi, on the E. by Ranchi, on the 
S. by the Bilaspur district of the Central Provinces and the 
states of Udaipur and Jashpur, and on the W. by the state of 
Korea. It is very hilly, with elevated table-lands affording good 
pasturage, and cut up by numerous ravines. The rivers are the 
Kanhar, Rer, Mahan, Sone and Sankh, the last being formerly 
known as the Diamond river. Hot springs exist in the state. 
Extensive sdl forests cover a large area, affording shelter to 
herds of wild elephant, bison, and many sorts of deer, and also 
to tigers, bears and other beasts of prey. Area, 6089 sq. m. ; 
pop. (1901) 351,011 ; estimated revenue, £Sooo. The residence 
of the maharaja is at Risrampur. 

SIRHIND, a tract of land in the Punjab, India. It consists 
of the north-eastern portion of the plain between the Jumna and 
Sutlej rivers, and is watered by the Sirhind canal. Sirhind is not 
an administrative division, but historically the name includes the 
districts of Umballa, Ludhiana, and Ferozepore, together with 
the states of Patiala, Jind and Nabha. 

The Sirhind canal serves the Umballa and Ludhiana districts, 
and the Patiala, Jind and Nabha states. It draws its water- 
supply from the Sutlej near Rupar, where the head-works are 
situated. The canal, which was opened in 1882, has 538 m. of 
main and branch canals, and irrigates nearly 2000 sq. m. 

The town of Sirhind, in the state of Patiala, had a population 
in 1901 of 5415. It is of very early, but uncertain, foundation, 
and had a period of great prosperity under the Moguls. Its 
ancient ruins cover a large extent, and include two fine domed 
tombs of the 14th century. It is held accursed by the Sikhs, 
owing to the barbarous murder of the son of Guru Govind by the 
Mahommedan governor in 1704. 

SIRICIUS, pope from December 384 to November 399, suc- 
cessor of Damasus. Siricius was averse from countenancing the 
influence of the monks, and did not treat Jerome with the favour 
with which he had been honoured by preceding popes, with the 
result that Jerome left Rome and settled at Bethlehem. Some 
years later, however, Siricius condemned the anti-ascetic doctrines 
of Jovinianus. Several of the decretal letters of Siricius are 
extant, in which, at the request of certain groups of Western 
bishops, he sets forth the rules of ecclesiastical discipline. It 
was under his pontificate that a general council was convened at 
Capua in 391, at which various Eastern affairs were brought 
forward. Iheophilus, bishop of Alexandria, at the request of 
Siric’ius, had two important disputes settled by two councils 
held in 393 at Caesarea and Constantinople, relating respectively 
to the sees of Antioch and Bostra. The council of Capua, inspired 
by the pope, deferred to the council of Macedonia the affair of 
Bonosus, bishop of Sardinia, who had been accused of heresy. 
To safeguard the authority of the Holy See over the bishops of 
Illyricum, Siricius entrusted his powers to the bishop of Thc.s- 
salonica, who was henceforth the vicar of the pope in those 
provinces. In 386 Siricius had protested against the attitude of 
Bishop Ithacius, the accuser of Priscillian, and this protest he 
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resolutely maintained^ although he disapproved of the doctrines 
taught by the Spanish doctor. It was during his pontificate 
that the last attempt to revive paganism in Rome was made 
(392-394) by Nicomachus Flavianus. Siricius died on the 26th 
of November 399. (L. D.*) 

SIRKAR ^Persian sarkar, meaning head of affairs a term 
used in India in three distinct senses ; for the government or 
supreme authority, for a division of territory under the Moguls, 
otherwise spelt circar {q-v,), and for a head servant in Bengal. 

SIRMlOy a promontory at the southern end of the Lacus 
Benacus (Lake of Garda), projecting 2| m. into the lake. It is 
celebrated from its connexion with Catullus, for the large ruins 
of a Roman villa on the promontory have been supposed to 
be his country house. A post-station bearing the name Sirmio 
stood on the high-road between Brixia and Verona, near the 
southern shore of the lake. On the shore below is the little 
village of Sermione, with sulphur baths. 

SIRMOND, JACQUES (1559-1651), French scholar and Jesuit, 
was bom at Riom, Auvergne, on the 12th or the 22nd of October 
1559. He was educated at the Jesuit College of Billom ; having 
been a novice at Verdun and then at Pont-i-Mousson, he entered 
into the order on the 26th of July 1576. After having taught 
rhetoric at Paris he resided for a long time in Rome as secretary 
to R. P. Aquaviva (1590-1608); in 1637 he was confessor to 
Louis XIII. He died on the 7th of October 1651. Father 
Sirmond was a most industrious scholar, and his criticisms were 
as enlightened as was possible for a man living in those times. 
He brought out many editions of Latin and Byzantine chroniclers 
of the middle ages: Ennodius and Flodoard (1611), Sidonius 
Apollinaris (1614), the life of St Leo IX. by the archdeacon 
Wibert (1615), Marccllinus and Idatius (1619), Anastasius the 
librarian (1620), Eusebius of Caesarea (1643), Hincmar (1645), 
Hrabanus Maurus (1647), Rufinus and Loup de Ferri6res(i65o), 
&c., and above all his edition of the capitularies of Charles the 
Bald (Karoli Calvi et successorum aliquot Franciae regum capitula, 
1623) and of the councils of ancient France {Concilia antiquae 
Galliae, 1629, 3 vols., new cd. incomplete, 1789). An essay in 
which he denies the identity of St Denis of Paris and St Denis the 
Areopagite (1641), caused a very lively controversy from which 
his opinion came out victorious. His Opera varia^ where this essay 
is to be found, as well as a description in Latin verse of his 
voyage from Paris to Rome in 1590, have appeared in 5 vols. 
(1696; new ed. Venice, 1728). To him is attributed, and no 
doubt correctly, Elogio di cardinaU Baronio (1607). 

See the biblioth^que des Pires de la Compagnie de Jisus by Father 
Carlos Sommervogel, tome vii. (1896). 

SIRMUR, or Sarmor (also called Nahan, after the chief town), 
a native state of India, within the Punjab. It occupies the lower 
ranges of the Himalaya, between Simla and Mussoorie. Area 
1198 sq. m. The state is bounded on the N. by the hill states of 
Balsan and Jubbal, on the E. by the British district of Dehra Dun, 
from which it is separated by the rivers Tons and Jumna, on the 
S.\y. by Umballa district, and on the N.W. by the states of 
Patiala and Keonthal. Except a very small tract about Nahan, 
the chief town and residence of the raja, on the south-western 
extremity, where a few streams rise and flow south-westward to 
the Saraswati and Ghaggar rivers, the whole of Sirmur lies in 
the basin of the Jumna, which receives from this tract the Giri 
and its feeders the Jalal and the Palur. The Tons, the great 
western arm of the stream called lower down the Jumna, flows 
along the eastern boundary of Sirmur, and on the right side 
receives from it the two simll streams Minus and Nairai. The 
surface generally declines in elevation from north to south ; 
the chief elevations on the northern frontier (Chor peak and 
station) are about 12,000 ft. above the sea. The valley of the 
Khiarda Dun, which forms the southern part of the state, is 
bounded on the S. by the Siwalik range, the hills of which are 
of recent formation and abound in fossil remains of large verte- 
brate animals. Though the rocks of Sirmur consist of formations 
usually metalliferous, the yield of mineral wealth is small. The 
forests are very dense, so much so that the sportsman finds 
diiiiculty in making his way through them in search of deer and 


other game, with which they abound. The climate of Sirmur 
varies with the elevation ; the northern extremity has very little 
rain ; but large and excellent crops are everywhere to be obtained 
by irrigation. The population in 1901 was 135,687, showing 
an increase of 9 % in the decade. Estimated gross revenue, 
£40,000. The chief, whose title is raja, is a Rajput of high lineage. 
The raja Shamsher Perkash, G.C.S.I., who died in 1898, ruled 
with remarkable ability and success. A younger son commanded 
the Imperial Service sappers in the Tirah campaign of 1896-97, 
and was rewarded with the rank of honorary captain in the 
Indian army and the distinction of C.I.E. Attempts have been 
made to establish an iron foundry, and to develop mines of slate 
and mica. 

The town of Nahan is situated about 40 m. S. of Simla, 3057 ft. 
above the sea-level. The palace of the raja and several other 
houses are built of stone in European style. It had a population 
in 1901 of 6256. 

SIROCCO, a name applied to two quite distinct types of local 
wind. The first type is the characteristic wind of the winter 
rainy season in the Mediterranean region, and is associated with 
the eastern side of U)cal depression or cyclones, in which the 
weather is moist, cloudy and rainy, the prevailing directions 
being south and south-east. The second type is the intensely dry 
dust-laden wind of the desert which receives this name in Sicily 
and southern Italy especially, where the general direction is south- 
east or south-west. I.ocal winds of this latter type receive a great 
variety of names in different parts of the Mediterranean and 
surrounding regions (see Lkveche, Leste, Khamsin, Simoom). 

SIROHI, a native state of India, in the Rajputana agency. 
Area 1964 sc). m. The country is much broken up by hills and 
rocky ranges ; the Aravalli range divides it into two portions, 
running from north-east to south-west. The .south and south-east 
part of the territory is mountainous and rugged, containing the 
lofty Mount Abu, an isolated mass of granite rock, culminating in 
a cluster of hills, enclosing several valleys surrounded by rocky 
ridges, like great hollows. On both sides of the Aravallis the 
country is intersected with numerous water channels, which 
run with considerable force and volume during the height of 
the rainy season, but are dry for the greater part of the year, 
llic only river of any importance is the Western Banas. A 
large portion of the state is covered with dense jungle, in which 
wild animals, including the tiger, bear and leopard, abound. 
Many splendid ruins bear witness to the former prosperity and 
civilization of the country. The climate is on the whole dry ; 
in the south and east there is usually a fair amount of rain. 
On Abu the average annual rainfall is about 64 in., whereas in 
Erinpura, less than 50 m. to the north, the average fall is only 
Iwtween 12 and 13 in. Fop. (1901) 154,544, showing a decrease 
of 17 % in the decade, due to the results of famine. Gross 
revenue £28,000, tribute £450. 

During the early years of the 19th century, Sirohi suffered 
much from wars with Jodhpur and the wild Mina hill tribes. 
The protection of the British was sought in 1817 ; the pretensions 
of Jodhpur to suzerainty over Sirohi were di.sallowed, and in 
1823 a treaty was concluded with the British government. 
For services rendered during the Mutiny of 1857 the chief 
received a remission of half his tribute. The chief, who.se title 
Is maharao, is a Deora Rajput of the Chauhan clan, and claims 
descent from the last Hindu king of Delhi. The state is traversed 
by the Rajputana railway. 

The town of Sirohi is 28 m. N. of Abii-road station. Pop. 
(1901) 5651. It has manufactures of sword-blades and other 
weapons. The Crosthwaite hospital, which is built and equipped 
on modem principles, was opened by Sir Robert Crosthwaite in 
December 1897. 

SIRSA, a town of British India, in Hissar district of the 
Punjab, situated on a dry bed of the river Ghaggar, and on a 
branch of the Rajputana railway, midway between Kewari and 
Ferozepur. Pop. (1901) 15,800. It occupies an ancient site, and 
was refounded in 1837 as the head-quarters of a British district. 
It is an important centre of trade with Rajputana, and has manu- 
factures of cotton cloth and pottery. The former district oi 
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Sirsa was part of the territory conquered from the Mahrattas 
in 1803, when it was almost entirely uninhabited. It required 
reconquering from the Bhattis in 1818 ; but it did not come under 
British administration until 1837. During the Mutiny of 1857 
Sirsa was for a time wholly lost to British rule. On the restoration 
of order the district was administered by Punjab officials, and in 
the following year, with the remainder of the Delhi territory, it 
was formally annexed to that province. In 1884 it was sub- 
divided between the districts of Ilissar and Ferozepur. 

SIS (anc. Sision or Siskia, later Flaviopolts or Flavias), the 
chief town of the Khozan sanjak of the Adana vilayet of Asiatic 
Turkey, situated on the left bank of the Kirkgen Su, a tributary 
of the Jihun (Py ramus) and at the south end of a group of i)asscs 
leading from the Anti-Taurus valleys to the Cilician plain and 
Adana. It was besieged by the Arabs in 704 but relieved by the 
Byzantines. The Caliph, Motawakkil took it and refortified it ; 
but it soon returned to Byzantine hands. It was rebuilt in 1186 
by Leo II., king of Lesser Armenia, who made it his capital. 
In 1374 it was taken and demolished by the sultan of Egypt, 
and it ^s never recovered its prosperity. It is now only a big 
village of some 3000 inhabitants. It has had, however, a great 
place in Armenian ecclesiastical history from the times of St 
Gregory the Illuminator to our own. Gregory himself was there 
consecrated tlie first Catholicus in a.I). 267, but transferred his see 
to Vagarshabad (Echmiadzin, Etchmiadzin), whence, after the 
fall of the Arsacids, it passed to Tovin. After the constitution 
of the kingdom of Lesser Armenia, the catholicate returned to 
Sis (1294), the capital, and remained there 150 years. In 1441, 
Sis having fallen from its high estate, tlie Armenian clergy 
proposed to remove the see, and on the refusal of the actual 
Catholicus, Grcgoiy IX., installed a rival at Echmiadzin, who, 
as soon as Selim 1 . liad conquered Greater Armenia, became the 
more widely accepted of the two by the Armenian church in the 
Ottoman empire. The Catholicus of Sis maintained himself 
nevertheless, and was supported in his pretensions by the Porte 
up to the middle of the 19th centur}-, when the patriarch Nerses, 
declaring finally for Echmiadzin, carried the government with 
him. In 1885 Sis tiied to declare Echmiadzin schismatic, and 
in icS95 its clergy took it on themselves to elect a Catholicus 
without reference to the patriarch ; but the Porte annulled the 
election, and only allowed it six years later on Sis renouncing its 
pretensions to independence. The present Catholicus has the 
right to prepare the sacred myron (oil) and to preside over a 
synod, but is in facl not more than a metropolitan, and regarded 
by many Armenians as schismatic. The lofty castle and the 
monastery and church built by Leo II., and containing the 
coronation cliair of the kings of Lesser Armenia, are inter- 
esting, (D. G. H.) 

SISAL HEMP, or Henequen, of Florida and the Bahamas, 
the product of A^ave rigida, variety sisalana, a native of Yucatan, 
but found in other parts of Central America and distributed to 
the West Indies, where it is l>eing increasingly cultivated. 

Agave is a member of the order Amaryllidaceae ; and 
a well-known species of the genus. Agave atnertcam, the century 
plant, will suggest the habit of the sisal hemp, which, however, 
differs in the absence of prickles along the margin of the fleshy 
leaf. After six or seven years the flowering stalk or “ pole " 
develops from the centre of the leaf-clu.ster, and grows to the 
height of 15 or 20 ft. The flowers are borne in dense clusters at 
the ends of short lateral branches, and closely resemble those of 
Agave americana. After they have begun to wither, buds are 
developed from the point of union with the flower-stalk ; these 
form tiny plants, which, when several inches long, become 
detached and fall to the ground. Those that fall in a suitable 
place take root and are soon large enough to transplant. After 
flowering the plant perishes, but is renewed by suckers springing 
from the base of the stem; thc^se suckers are then planted, and the 
leaves should be ready for cutting in about four years. The other 
method of planting is by means of “pole” plants just described. 

In collecting the fibre the leaves are cut off at the base, the 
spine at the top end removed, and the leaves carried in bundles 
to the* machines. Here two scraping wheels remove the pulp 


from the leaves. The leaves are put into the machine at one side, 
and delivered clean at the other. One half is cleaned by the first 
wheel, then the cleaned portion is held while the second wheel 
cleans the remainder of the leaf ; all the operations are auto- 
matically performed. In Yucatan, the leaves measure from 
4 to 5 ft. in length, about 4 in. in width, and i in. in thickness. 
They are lance-shaped and weigh from lilb to i}lb on an 
average. As only about 3 to 4 % of the weight is available for 
fibre, the average yield of looo leaves is from 50 to 60 lb. The 
yield per acre is estimated at about half a ton. It has been 
proposed to treat the pulp, 8cc., with a view to extracting the 
chemical substances, but we are not aware that any successful 
attempt has been made. The fibre is yellowish-white, straight, 
smooth and clean, and a valuable cordage fibre second only to 
manila fibre in strength. It is used extensively for cordage and 
binder twine, both alone and in conjunction with manila, and is 
also used for bags, hammocks and similar articles. 

The plants thrive on arid rocky land, growing, for instance, 
on the Florida Keys upon the almost naked coral rock. Their 
northern limit of cultivation is determined by frost, which the 
plants will not stand ; in Florida this is represented by the line 
of 27° N. An inferior fibre is obtained from the leaves of another 
species, Agave decipiens, which is found wild along the coasts and 
keys of Florida. It is known as the false sisal hemp, and can 
at once be distinguished from true sisal by its spiny leaf-margin. 

SISKIN (Dan. sidsken, Ger. Zeisig and Zeising), long known 
in England as a cage-bird called by dealers the Aberdevine or 
Abadavine, names of unknown origin, the Fringilla spinus of 
Linnaeus, and Carduelis spinus of modern writers, belongs to 
the Passerine family FringilUdae* In some of its structural 
characters it is most nearly allied to the goldfinch {q^v.), and both 
arc placed in the same genus by systematists ; but in its style 
of coloration, and still more in its habits, it resembles the redpolls 
(cf. Linnet), though without their slender figure, being indeed 
rather short and stout of build. Yet it hardly yields to them 
in activity or in the grace of its actions, as it seeks its food from 
the catkins of the alder or birch, regardless of the attitude it 
assumes while so doing. Of an olive-green above, deeply tinted 
in some parts with black and in others lightened by yellow, and 
beneath of a ycllowish-wliite again marked with black, the male 
of this species has at least a becoming if not a brilliant garb, and 
possesses a song that is not unmelodious, though the resemblance 
of some of its notes to the running-down of a piece of clockwork 
is more remarkable than pleasing. The hen is still more soberly 
attired ; but it is perhaps the siskin’s disposition to familiarity 
that makes it so favourite a captive, and, though as a cage-bird 
it is not ordinarily long-lived, it readily adapts itself to the loss 
of liberty. Moreover, if anything like the needful accommodation 
be afforded, it will build a nest and therein lay its eggs ; but it 
rarely succeeds in bringing up its young in confinement. As a 
wild bird it breeds constantly, though locally, throughout the 
greater part of Scotland, and has frequently done so in England, 
but more rarely in Ireland. The greater portion, however, of 
the numerous bands which visit the British Islands in autumn 
and winter doubtless come from the Continent — perhaps even 
from far to the eastward, since its range stretches across Asia to 
Japan, in which country it is as favourite a cage-bird as with us. 
The nest of tlie siskin is very like tliat of the goldfinch, but 
seldom so neatly built ; the eggs, except in their smaller size, 
much resemble those of the greenfinch {q^v,), 

A largcjr and more brightly coloured species, C. spinotdes, inhabits 
the Himalayas, but the sislun has many other relatives belonging 
to the New World, and in them .serious modifications of structure, 
especially in the form of the bill, occur. Some of these relatives lean 
almost insensibly to the greenfinch (ut supra) and its allies, others to 
the goldfinch (tU supra) ^ the redpolls and so on. Thus the siskin 
perhaps may be regarded as one of the less modified descendants of a 
stock whence such forms as those just mentioned liave sprimg. Its 
striated plumage also favours this view, as an evidence of permanent 
immatunty or generalization of form, since striped feathers are so 
often the earliest clotlung of many of these birds, which only get rid 
of them at their first moult. On this theory the yellow bird or Nortli- 
American ** goldfinch,*' C. tristisy would seem, with its immediate 
allies, to rank among the higlicst forms of the group, and the pinc- 
goldfinch, C. pinusy of the same country, to be one of the lowest — 
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the cock of the former being generally of a bright yellow hue, with 
black crown, tail and wings — the last conspicuously barred with 
white, while neither hens nor young exhibit any striations. On the 
other hand, neither sex of the latter at any age puts off its striped 
garb— the mark, it may be pretty safely asserted, of an inferior stage 
of development* The remaining species of the group, mostly South- 
American, do not seem here to need particular notice. (A. N.) 

SISLEY, ALFRED (1840-1899), French landscape painter, 
was born in Paris in 1839, of English parents. He studied 
painting under Gleyre, and was afterwards influenced, first by 
Corot, and then by the impressionists Monet and Renoir* He 
worked both in France and xn England, and made the Seine, the 
Loing and the Thames the subjects of many pictures that are 
remarkable for the subtle appreciation of the most delicate colour 
effects. Success was not given him during his life, which wiis 
one of constant poverty and hard struggle. Purchasers of his 
pictures were few and far between, although the prices rarely 
exceeded a few pounds. Only after his death, which occurred 
at Morct-sur-Loing in 1899, did his work find appreciation, 
and at the Viau sale in Paris, in 1907, his small painting of 
** The Seine at Port-Marly ” realized ^£652, whilst ten other 
landscapes sold at prices raiding from £200 to £400. He was 
essentiall3r a colourist who, like Monet, delighted in recording 
the changing effects of light in the successive hours of the day, and 
paid very little attention to composition and draughtsmanship. 
The impressionist exhibition at the Grafton Galleries, London, 
in 1905, included several characteristic examples of his work. 
Sisley is also represented at the Luxembourg in the Caillebottc 
collection. 

SISMONDI, JEAN CHARLES LEONARD DE (1773-1842), 
whose real name was Simonde, was born at Geneva, on the 9th of 
May 1773. His father and all his ancestors seem to have borne 
the name Simonde, at least from the time when they migrated 
from Dauphin^ to Switzerland at the revocation of the edict of 
Nantes. It was not till after Sismondi had become an author 
that, observing the identity of his family arms with those of the 
once flourishing Pisan hou.se of the Sismondi, and finding that 
some members of that house had migrated to France, he assumed 
the connexion without further proof and called himself De 
Sismondi. The Simondes, however, were themselves citizens of 
Geneva of the upper class, and possessed both rank and property, 
though the father was also a village pastor. The future historian 
was well educated, but his family wished him to devote himself 
to commerce rather than literature, and he became a banker’s 
clerk at Lyons. Then the Revolution broke out, and as it affected 
Geneva the Simonde family took refuge in England, where they 
stayed for eighteen months (1793-1794). Disliking, it is said, 
the climate, they returned to Geneva, but found the state of 
affairs still unfavourable ; there is even a legend that the head 
of the family was reduced to sell milk himself in the town. The 
greater part of the family property was sold, and with the proceeds 
they emigrated to Italy, bought a small farm at Pescia near 
Lucca, and set to work to cultivate it themselves. Sismondi 
worked hard here, both with his hands and his mind, and his 
experiences gave him the material of his first book, Tableau de 
Vagnculiure toscane, which, after returning to Geneva, he 
published there in 1801. In 1803 he published his Traite de la 
richesse commerciale, his first work on the subject of political 
economy, which, with some differences of view, continued to 
interest him to the end of his life. 

As an economist, Sismondi represented a humanitarian protest 
against the dominant orthodoxy of his time. In his first book he 
followed Adam Smith, but in his principal subsequent economic 
work, Nouveaux Principes d'iconomie politique (1819), he 
insisted on the fact that economic science studied the means of 
increasing wealth too much, and the use of wealth for producing 
happiness too little. He was not a socialist ; but, in protesting 
against laisser faire and invoking the intervention of government 
** to regulate the progre.ss of wealth,” he was an interesting 
precursor of the German “ socialists of the chair.” 

Meanwhile he began to compile his great Histoire des Re- 
fubliques Italiennes du moyen age, and was introduced to Madame 
dc Sta 9 . With her he became very intimate, and after being 
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regularly enrolled in the society of Coppet he was invited or 
commanded (for Madame de Stael’s invitations had something of 
command) to form one of the suite with which the future Corinne 
made the journey into Italy, resulting in Corinne itself during 
the years 1804-1805. Sismondi was not altogether at liis case 
here, and he particularly disliked Schlegel, who was also of the 
company. But during this journey he made the acquaintance of 
the countess of Albany, Louisa of Stolberg, widow of Charles 
Edward, and all her life long gifted with a singular faculty of 
attracting the affection (I'latonic and other) of men of letters. 
She was now an old woman, and Sismondi’s relations with her 
were of the strictly friendly character, but they were close and 
lasted long, and they produced much valuable and interesting 
correspondence. In 1807 appeared the first volumes of the above 
mentioned book on the Italian republics, which (though his essay 
in political economy had brought him some reputation and the 
offer of a Russian professorship) first made Sismondi prominent 
among European men of letters. The completion of this book, 
which extended to sixteen volumes, occupied him, thouglx by 
no means entirely, for the next eleven years. He lived at first 
at Geneva, and delivered there .some interesting lectures on the 
literature of the south of Europe, which were continued from 
time to time and finally published ; and he held an official post— 
that of secretary of the clxamber of commerce for the then 
department of Leman. In 1813 he visited Paris for the first time, 
and abode there for some time, mixing much in literary society. 
Although a Liberal and in his earlier days almost an Anglo- 
maniac, he did not welcome the fall of the empire. During the 
Hundred Days he defended Napoleon's constitutional .schemes 
or promises, and had an interview with the emperor himsedf, 
which is one of the chief events of a not very eventful life. 
After the Restoration he left Paris. On completing (1817) his 
great book on the Italian republics, he undertook (1818) a still 
greater, the Histoire dcs Frangais, which he planned on a vast 
scale, and of which during the remaining twenty-three years of 
his life he published twenty-nine volumt;s. His untiring industry 
enabled him to compile many other books, but it is on these two 
that his fame chiefly rests. Thu earlier disjxlays his ciualities in the 
most favourable light, and has been least injuriously affected 
by subsequent writings and investigations ; but the Histoire 
des Fran^ais, as a careful and accurate sketch on the great scale, 
has now been superseded. Sainte-lieuve has with benevolent 
sarcasm surnamed the author ” the Rollin of French History,” 
and the praise and the blame implied in the (comparison are both 
perfectly well deserved. In April 1819 Sismondi married an 
English lady, Miss Allen, whose sister was the wife of Sir James 
Mackintosh, and the marriage appears to have been a very happy 
one. His later years were clxiefly spent at Geneva, in the politics 
of which city he took a great, though as time anci changes went 
on a more and more chagrined, interest. Indeed, in his later days 
he became a kind of reactionary. He died at Geneva on the 
25th of June 1842. 

Besides the works above mentioned he had executed many others, 
his custom for u long })criod of years being never to work less tliau 
(eight hours a day. The chief of these am Littdrature du midi do 
I’Furope (1813), an historical novel entitled Julia Severa ou Van 
(1822), Histoire dc la Renaissance de la liberU cn Itaiie (1832), 
Histoire de la chute de V empire romain (1833), Precis de V histoire 
des Franfais, an abridgment of his own book (1839), with several 
others, chiefly political pamphlets. 

Sismondi’s journals and his corre?spondenco with Channing, with 
the countess of Albany and others Iiave been published chiefly by 
Mile. Mongolfier (Paris, 1843) and M. de Sajnt-K(m6 Taillandier 
(Paris, 1863). The latter work serves as the chief text of two 
admirable Lundis of Saintc-Beuve (September 1863), republished in 
the Nouveaux Lundis^ vol. vi. 

SISSEK (Hungarian, Sziszek ; Croatian, Sisak), a town of 
Croatia-Slavonia, in the county of Agram ; situated at the 
confluence of the Save and Kulpa, 30 m. by rail S.E. by S. of 
Agram. Pop. (1900) 7047. Sissek has a con.siderabIe trade 
in grain and timber. Its only noteworthy building is an ancient 
castle, constructed of brick. 

As the vestiges of its Roman walls tend to prove, Sissek was a 
large and flourishing city under Roman rule. Augustus made it 
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a military station ; Tiberius chose it as his headquarters against 
the Pannonian rebels ; and from Septimus Severus, who made it 
the centre of a military government, it gained the name of 
Septimia Sissia, A Segesta, on the Save, is mentioned by 
Appian^ and Strabo distinguishes between this town and the 
neighbouring Siscia* It seems likely, as St Aymour suggests, 
that two towns, the native Segesta and the Roman fortress 
called by Strabo ^ '^l<rKia ^povpiov^ ultimately united under the 
single name of Siscia. In the 3rd century, under Gallienus 
and Probus, the city contained the chief imperial mint and 
treasury ; and an engraved coffer, found in Croatia, dating from 
the 4th century, and representing the five foremost cities of the 
Empire, includes Siscia along with Rome, Byzantium, Carthage 
and Nicomedia. Its bishopric was removed to Salona, in 441, 
when Attila appeared, and thenceforward the city declined. 
For a brief period, in the 7th and 8th centuries, the conquering 
Slavs made it one of their Zupanates, or governments ; but in 
the loth century it was sacked by the Magyars, and in 1092 its 
territories were bestowed upon the cathedral chapter of A^am 
by Ladislaus I., king of Hungary. Under the walls of its castle, 
built by this chapter in 1544, the Turks were thrice defeated 
m 1593. At a fourth venture the city fell, only to be evacuated 
in 1594. It witnessed a final Turkish defeat in 1641. 

Sec C. de St Aymour Les Pays sud-slaves de rAutnche~Hongrie 
(1883), ch. ii. 

SISTER, the correlative of brother (q.v.), a female in her relation 
to the other children born of the same parents, also one who has 
acquired such relationship by marriage, a sister-in-law, or by 
adoption. The 0 . ling, word was sweosior ; cf. Dutch zusier, Ger. 
SchwesteTf Goth, swistar ; in M. Eng. this appears as sustt^ ; the 
Scandinavian form appears in Icel. sysiir, Swed. systor^ Dan. 
siistor, and this has curiousl)' taken the place of the true English 
form susier. Outside Teut, are found I^t. soror for sosor, Skt. 
svasti] the origin is not known, but it may be related with 
Skt. svasti, happiness, joy. The Lat. consobrinus, which has 
given ** cousin,” is from con-sobrinus, soshnnus, from the stem 
of soror, sister. As ” brother ” and brethren ” are used for 
the male members of a religious body or community, so also 
is ** sister ” for the female members ; more particularly it is 
applied to the members uf a female religious order or community, 
a“ sisterhood,” in the Roman and other churches, who are de- 
voted to a religious life, works of charity or mercy, whether 
bound by irrevocable vows or not. 

SISTERHOODS (Modern Anglican). The dissolution of 
religious houses in England (1536-1540) under Henry VIII. 
swept away more than 140 nunneries, and the Anglican Church 1 
was left without sisterhoods for three centuries. But as these 
had for 900 years formed part of her system, there were protests 
from time to time and attempts at restoration. Amongst such 
protests, which generally dwelt a good deal on the want of 
provision for unmarried women, may be mentioned three in 
successive centuries. The historian Fuller would have been 
glad “ if such feminine foundations had still continued,” those 
“ good shee-schools,” only without vows (Bk. vi.). Richardson 
the novelist, in Sir Charles Grandison, wishes there could be a 
Protestant nunnery in every county, “ with a truly worthy 
divine, at the appointment of the bishop of the diocese, to direct 
and .animate the devotion of such a society ” ; in 1829 the poet 
Southey, in his Colloquies (cxiii.), trusts that ** thirty years 
hence this reproach also may be effaced, and England may have 
its Beguines and its sisters of mercy. It is grievously in need of 
them.” Also small practical efforts were made in the religious 
households of Nicholas Ferrar at Little Gidding, 1625, and of 
William Law at King^s Cliffe, 1743 ; and under Charles II., 
.says Fr. Bede, Autob., “ about 12 Protestant ladies of gentle 
birth and considerable means ” founded a shortlived convent, 
with Bancroft, then Dean of St Paul’s, for director. 

Southey’s appeal had weight, and before the thirty years 
had passed, compassion for the needs of the destitute in great 
cities, and the impulse of a strong Church revival, aroused a 
body of laymen, among whom were included Mr Gladstone, 
Sir T. D. Acland, Mr A. J. Beresford-Hope, Lord Lyttelton 


-SISTOVA 

and Lord John Manners (chairman), to exertions which restore^ 
sisterhoods to the Church of England. On 26th March X84 
the Park Village Community was set on foot in Regent’s Pari 
London, to minister to the poor population of St Pancras. Th 
“ Rule ” was compiled by Dr Pusey, who also gave spiritua 
supervision. In the Crimean War the superior and other sister 
went out as nurses with Florence Nightingale. The communit; 
afterwards united with the Devonport Sisters, founded by Mis 
Sellon in 1S49, together they form what is known as Asco 
Prioxy. The St Thomas’s sisterhood at Oxford commence! 
in 1847 ; and the present mother-superior of the Holy Trinit] 
Convent at Oxford, Marian Hughes, dedicated herself befor 
witnesses to such a life as early as 1841 (Liddon’s Life of D 
Pusey, iii.). 

Four sisterhoods stand together as the largest : those of Clewei 
Wantage, All Saints and Last Grinstcad ; and the work of the firs 
may stand as a specimen of that of others. 'I'he “ D)mmuiiity 0 
St John tJie Baptist " at Clewcr, near Windsor, arose in 1849 throug] 
the efforts of Mrs Tennant and the vicar, afterwards warden of th 
society, the Rev 'J\ T. Carter, to save fallen women. Under the firs 
superior, Harriet Monsell, the numbers grew apace, and are no\ 
above 200. Their services to society and the Church include ( 
houses for fallen women, 7 orphanages, 9 elementary and high school 
and colleges, 5 hospitals, mission work in 13 parishes and visiting ii 
several " married quarters ** of bsirracks. Many of these are im 
portant institutions, and their labours extend over a wide area ; twi 
of the settlements are in India and two in the United States. A lis 
of 26 sisterhoods is given in the Official Year-Book of the C.E, (fooo) 
to which may be added 10 institutions of deaconesses, many of whon 
live in community under rule. 'J'he EjMscopal Church of Scotland ha 
sisterhoods ; and they are found also at Toronto, " Saint John th 
ivine ” ; Brisbane, “ Sacred Advent ” ; Graliamstown, ” Resurrec 
tion ** ; Bloemfontein, “ St Michael and All Angels ” ; Maritzburg 
‘ ' Saint J ohn the Divine.'* The Year-Book of the Protestant Hpiscopn 
Church of America (Anglican) mentions 17 American sisterhoods an< 
7 deaconess homes and training colleges. 

Practically all Anglican sisterhoods originated in works 0 
mercy, and this fact largely accounts for the rapidity with whicl 
they have won their wa;y to the good will and confidence of th' 
Church. Their number is believed to exceed 3000, and the de 
mand for their services is greater than the supply. Bishoj) 
are often their visitors, and Church Congresses, Convocatioi 
and Lambeth Conferences have given them encouragement an< 
regulation. This change in sympathy, again, has gained a hcarinj 
from modern historians, who tend more and more to discredit ih 
wholesale defamation of the dissolution period. This charitabl 
activity, however, distinguishes the modern sister from the nun 
of primitive and medieval times, who were cloistered and con 
tcmplative, and left external works to deaconesses, or to lay womei 
of a ” third order,” or to the freer societies like the Beguines 
St Vincent dc Paul is considered to have begun the new era wit) 
his institution of Sisters of Charity ” in 1634. An{)ther moden 
feature is the fuller 'recognition of family ties: Rule 29 of thi 
Clewcr sisters directs that “ the sisters shall have free intercoursi 
with relations, who may visit them at any time.” But in mos 
essential respects modern sisterhoods follow the ancient traditions 
They devote themselves to the celibate life, have property ii 
common, and observe a common rule of prayer, fcllowshij 
and work. Government is by a sister superior, assisted by variou: 
officers. The warden and chaplain are clergy, and the visito 
is commonly a bishop. In one important regard there has beei 
hesitation, and authorities like Dr Littledale and Bishop Graftoi 
contend strongly for the primitive ideal of the convent as family 
with a constitutional government, as against the later and wide 
spread Jesuit ideal of the convent as regiment, with a thcor} 
of despotic rule and absolute obedience. If some early mistake.' 
in the restoration of sisterhoods were due to this exaggerate! 
doctrine of obedience, the doctrine itself may be trusted t( 
disappear among a Church and people accustomed to free institu 
tions and to respect for individuality. 

Authorities. — T. T. Carter, Memoir of Harriet Monsell ; Dr R. F 
Littledale, Papers on ” Sisterhoods** in the Monthly Packet (Julj 
1874-November 1879) ; Pari. Report on Convent, and Monast, Inst 
(1870); Lina Eckenstcin, Woman under Mvnasticism\ Bisho} 
Grafton, Vocation. (J. O. N.) 

SISTOVA (Bulg. Svishiov), the capital of the departmeni 
of Sistova, Bulgaria, on the right bank of the Danube, 40 m. W 
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ot Rustchuk. Pop. (1906), 13,408. Despite the lack of railway 
commimication, and the migration of the Turkish inhabitants 
after the Russo-Turkish War (1877-1878), Sistova is an important 
commercial centre, exporting wine and grain and importing 
petroleum. 

Sistova is identified with the Roman colony Novae mentioned 
by Ptolemy. The exact site appears to have been Staklcn, to 
the west of the present town, which has gradually moved east- 
ward since the i6th century, when it was almost destroyed in 
the Turkish wars. It was at Sistova that the peace of 1790 was 
signed, by which the Austrian-Turkish boundary was determined. 
The town was burned in i8to by the Russians ; but after 1820 
it began to revive, and the introduction of steam trafiic on the 
lower Danube (1835) restored its prosperity. The Walachian 
town of Alexandria was founded by fugitives from Sistova in 
1878. 

SISTRUM (Gr. crertrrpov, Ger. Rappd\ an ancient Egyptian 
instrument of percussion of indefinite musical pitch, a kind of 
metal rattle. 7 'he sistrum consists of a metal frame in the shape 
of an egg, fastened to a handle, frequently surmounted by a 
grotesque head or by a figure of the sacred lioness Sekhet. 'fhe 
frame is crossed by four metal horizontal rods passing through 
holes large enough to allow them to rattle when the sistrum is 
shaken, the rods being prevented from slipping out altogether 
by little metal stops in the shape of a leaf ; sometimes metal 
rings are threaded over the rods to increase the jingling. The 
sistrum is played also by beating it with a metal stick. This 
ancient instrument was extensively used by the priests in the 
temple of Isis to attract the attention of worshippers to different 
parts of the ritual. The Egyptians attributed to it, as well as 
to the tambourine, the power of dispersing and terrifying evil 
spirits and more especially the Typhon. Queen Cleopatra^ 
made use of a large number of sistra at the battle of Actium 
(31 n.c.), and accordingly the instrument was satirically called 
Queen Qeopatra's war trumpet. (K. S.) 

SISYPHUS, in Greek mythology, son of Aeolus and Enarete, 
and king of Ephyra (Corinth), lie was the father of the sea-god 
Glaucus and (in post-Homerio legend) of Odysseus. He was said 
to have founded the Isthmian games in honour of Melicertcs, 
whose body he found lying on the shore of the Isthmus of Corinth 
(Apollodorus iii. 4). He promoted navigation and commerce, 
but was avaricious and deceitful. From H omcr onwards Sisyphus 
was famed as the craftiest of men. When Death came to fetch 
him, Si-syphus put him into fetters, so that no one died till Arcs 
came and freed Death, and delivered Sisyphus into his custody. 
But Sisyphus was not yet at the end of his resources. For before 
he died he told his wife that when he was gone sh<j was not to 
offer the usual sacrifice to the dead. So in the under world he 
complained that his wife was neglecting her duty, and he per- 
suaded Hades to allow him to go back to the upper world and 
expostulate with her. But when he got back to Corinth he 
positively refused to return, until forcibly carried off by Hermes 
(Schol. on Pindar, OL i. 97). In the under world Sisyphus was 
compelled to roll a big stone up a steep hill ; but before it 
reached the top of the hill the stone always rolled down, and 
Sisyphus had to begin all over again {Odyssey, xi. 593). The 
reason for this punishment is not mentioned in Homer, and is 
obscure ; according to some, he had revealed the designs of the 
gods to mortals, according to others, he was in the habit of 
attacking and murdering travellers. The subject was a common- 
place of ancient writers, and was depicted by the painter Poly- 
gnotus on the walls of the Lesche at Delphi (Pausanias x. 31). 
According to the solar theory, Sisyphus is the disk of the sun that 
rises every day and then sinks below the horizon. Others see in 
him a personification of the waves rising to a height and then 
suddenly falling, or of the treacherous sea. It is suggested by 
Weickcr that the legend is symbolical of the vain struggle of man 
in the pursuit of knowledge. The name Sisyphus is generally 
explained as a reduplicated form of (ro<fm (ss** the very wise ”) ; 
Gruppe, however, thinks it may be connected with u-mtvs a 

> Virgil, Aen, viii. 696; Lucan x. 63; Ovid, Am. ii. 13. ii ; 
Hart. XIV, 54. 
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j goat’s skin ”), the reference being to a rain-charm in which 
goats’ skins were used. S. Rcinach {Revue archiologique, 1 904) finds 
the origin of the story in a picture, in which Sisyphus was repre- 
sented rolling a huge stone up Acrocorinthus, symbolical of the 
labour and skill involved in the building of the Sisypheum. 
When a distinction was made between the souls in the under 
world, Sisyphus was supposed to be rolling up the stone per- 
petually La a punishment for some offence committed on earth ; 
and various reasons were invented to account for it. 

The way in which Sisyphus cheated Death i» not unique in folk- 
Thus in a VciicLian story the ingenious Beppo ties up Death 
ill a bag and keeps him there for eighteen months ; there is general 
rejoicing ; nobody dies, and the doctors are in high feather. In a 
Sicilian story an innketqicr corks up Dt‘ath in a bottle ; so nobody 
dies for years, and the long white beards are a sight to sec. In another 
Sicilian story a monk keeps Death in liis pouch for forty years 
(T. F. Crane, Italian Popular Talcs ^ 1885). The German parallel is 
Gambling Hansel, who kept Death up a tree for seven years, during 
which no one died (Grimm, Household Tales). The Norse parallel 
is the tale of the Master Smitli (K. W. Daseiit, Popular Tales from 
the Norse). For a Lithuanian parallel, sec A. Schkneher, Litauische 
Mdrchen, Spyickworle, Rdlsel und Lieder (1857) ; for Slavonic 
I>arallels, F. S. Krauss, Sagen und Mdrchen dcr SUdslavcUf ii. Nos. 
125, 126; sec also Frazcr’.s Pausanias, iii. p. 33; O. Gruppe, 
chische Mythologie (1906), ii,, p. 1021, note 2. 

SITAPUR, a town and district of British India in the Lucknow 
division of the United Provinces. The town is on the river 
Sarayan, half-way between Lucknow and Shahjahanpur, and on 
the Lucknow-Barcilly railway, 55 m. N.W. from Lucknow. 
Pop. (1901) 22,557. It is a cantonment, garrisoned by a portion 
of a British regiment. It has a considerable trade, principally 
in grain. 

The District or Sitapur has an area of 2250 sq. m. It 
presents the appearance of a vast plain, sloping imperceptilily 
from an elevation of 505 ft. above sc^a-lcvel in the north-west to 
400 ft. in the south-east. The country is well-wooded with 
numerous groves, and well cultivat<j(l, except in those parts 
where the soil is barren and cut up by ravines. It is intersected 
by numerous streams, and contains many shallow ponds and 
natural reservoirs, wliich overflow during the rains, but become 
diy in the hot season. Except in the eastern portion, which lies 
in the doabs between the Kewani and Chauka and the Gogra 
and Chauka rivers, the soil is as a rule dry, but even this moist 
tract is interspeersed with patches of land covered with saline 
efflorescence called rek. The principal rivers arc the Gogra, 
which is navigable by boats of large tonnage throughout the year, 
and the Chauka. The climate is considered healthy, and the 
cantonments of Sitapur arc famous for the low mortality of the 
British troops stationed there. The annual rainfall averages 
about 38 in. 

In 190T the population was t,t 75,473, showing an increase of 
9 % in the decade. The principal crops are wheat, rice, pulses, 
millets, barley, sugar-cane and poppy. The district is traversed 
by the Lucknow-Bareilly section of the Rohilkhand and Kumaon 
railway. The history of Sitapur is closely associated with that 
of the rest of Oudh. The district figured prominently in the 
Mutiny of 1857, when the native troop.s quartered in the canton- 
ments fired on their officers, many of whom were killed, as were 
also several military and civil officers, with their families, in 
attempting to escape. 

See Sitapur District Gazetteer (Allaliabad, 1905). 

SITKA (formerly New Archangel), a city and historically the 
most notable settlement of Alaska, on the W. coast of Baranof 
Island, in Sitka Sound, in lal. 57'' 03' N. and long. 135® 19' W. 
(from Greenwich), and about 100 m. S.S.W. of Juneau. Pop. 
(1890) 1193 (300 white and 803 natives); (1900) 1396. It is 
served by steamer from Seattle, Washington ; there is cable 
connexion with the United States, and a six-day mail service 
from Pacific ports, via Juneau. The city is prettily situated on 
an island-studded and mountain-locked harbour, with a back- 
ground of forest and snow-capped mountain cones ; an extinct 
volcano, Mt Edgecumbe (3467 ft.), on Kruzof Island, is a con- 
spicuous landmark in the bay. Sitka’s mean annual tempera- 
ture is 2® higher than that of Ottawa, and its climate is more 
equable. The mean annual temperature is about 43° F. ; the 
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monthly means range from 33® (January) to 36® (August), and 
the extreme recorded temperature from -4® to 87® F. Two- 
thirds of the days of the year are cloudy ; on about 208 days in 
the year it rains or snows ; the normal rainfall is 88-i in., the 
extreme recorded rainfall (in 1886) is 140*26 in. The city in- 
cludes an American settlement and an adjoining Indian village. 
In addition to U.S. government buildings (marine hospital and 
barra('ks, agricultural experiment station, wireless telegraph 
stiiiion and magnetic observatory), there are two public schools 
(one for whit(‘,s and one for Thlinkcts), the Sheldon Jackson 
(ethnological) Museum, which is connected with the Presbyterian 
Industrial Training School, a parochial school of the Orthodox 
Greek (Russian) Church, a Russian-Grcck Church, built in 1816, 
and St Peter \s-by-thc-Sea, a Protestant Episcopal mission, 
built in 189c). Sitka is the see of a Greek Catholic and of a 
Protestant Episcopal bishop. In its early history it was the 
leading trading post of Alaska. After the discoveries of gold in 
the last decade of the 19th century it wholly lost its commercial 
primac'v, but business improved after the discovery of gold in 
1905 on ChicagofF Island, about 50 m. distant. There is a very 
slight lumber industry ; salmon fisheries are of greater import- 
ance. In the surrounding region there are gold and silver mines. 

Old Sitka or Fort Archangel Gabriel, about 6 m. from the 
present town, was founded in May 1799. over- 

whelmed l)y the 'riilinkcts in 1802, but was recaptured by Uic 
Russians in September 1804. Tlie settlement was removed at 
this time by Alexander Baranof to the present site. Thereafter 
until 1867 it was the chief port and (succeeding Kodiak) the seat 
of government of Russian America ; it is still the headquarters 
of the Assistant Orthodox Greek bishop of the United States. 
'I'hc formal transfer of Alaska from Russian to American posses- 
sion look place at Sitka on the i8th of October 1867. During 
the next ten vxars Alaska was govt^rned by the department of 
war, and Sitka was an army post. It was the scat of govern- 
ment of Alaska until 1906, v/hen Juneau became the capital. 

SITTINGBOURNE, a market town in the Faversham parlia- 
mentary division of Kent, England, on a navigable cr(;ek of the 
Swale, 44i m. E.S.E. of London by the South Eastern and 
Chatham railway. Pop. of urban district (1901) 8943. It con- 
sists orincipally of one long stnjet (the Roman Watling Street) 
and the northern suburb of Milton, a separate urban district 
(pop. 7086), celebrated for its oysters, the fishery of which 
used to employ a large number of the inhabitants. Brick and 
cement making is an important industry, and there are corn and 
paper mills. The export trade in corn and import trade in coal 
is con5id(‘rablc. St Michael’s church, originally Early English, 
underwent extensive restoration in 1873. An earthwork known 
as Castle Rough, in the marshes below Milton, was probably the 
work of Hasten the Dane in 892, and Bay ford ("astle, a mile 
distant, occupies tlie site of one said to have been built in opposi- 
tion by King Alfred. Tong Castle is aliout 2 m. E. of Sitting- 
bourne. It consists of a high mound surrounded by a moat, 
and is said to have been erected by Hengest. Fragments of 
masonry exist about the mound. The story of the founding of 
the castle resembles that connected with the city of Carthage. 
Vorligcrn is said to }ia\ e granted Hengest as much land as an 
ox-hide could encompass, and the hide being cut into strips the 
site of 'fong ('astlc was accordingly marked out. The same 
tradition attaches to Tong Castle in Shropshire. Tradition also 
asserts, according to the 12th century chronicler, Geoffrey of 
Monmouth, that it was in Tong Castle that Vortigem met 
Rowena, Hengest’s daughter, and became so enamoured of her 
as to resign his kingdom to her father. In the time of Richard II. ! 
Tong C astle belonged to Edmund Mortimer, earl of March. j 

Sittingbourne {Smdungburna, Sidyngbourn) is mentioned in 
Saxon documents in 989 and frequently in contemporary records 
of the i3lh and T4th centuries, 'fhe first charter was not ob- 
tained until 1573, when it was incorporated by Elizabeth under 
the title of a guardian and free tenants ” of the town of Sitting- 
bourne. A weekly market was granted, two fairs yearly at 
Whitsuntide and Michaelmas, and many other privileges. This 
charter obtained 'until in 1599 a second one incorporated the 


town by the name of “ mayor and jurats ” and regranted the 
market and fairs together with some additional privileges, 
among others that of returning members to parliament, which, 
however, never exercised. 

SITTING BULL (r. 1837-1890), a chief and medicine man of the 
Dakota Sioux, was born on Willow Creek in what is now North 
Dakota about 1S37, son of a chief named Jumping Bull. He 
gained great influence among the reckless and unruly young 
Indians, and during the Civil War led attacks on white settle- 
ments in Iowa and Minnesota. Though he had pretended to 
make peace in 1866, from 1869 to 1876 he frequently attacked 
whites or Indians friendly to whites. His refusal to return to the 
reservation in 1876, led to the campaign in which General 
George A. Custer (q.v.) and his command were massacred. 
Fearing punishment for his participation in the massacre. 
Sitting Bull with a large band moved over into Canada. He 
returned to the United States in 1881, and after 1883 made his 
home at the Standing Rock Agency . Rumours of a coming liidiau 
Messiah who should sweep away the whites, and Indian dissatis- 
faction at the sale of their lands, created such great unrest io 
Dakota in 1889-1890 that it was determined to arrest Sitting 
Bull as a precaution. He was surprised and captured by Indian 
police and soldiers on Grand river on the 15th of December 1890, 
and was killed while his companions were attempting to rescue 
him. 

SIVA, in Hindu mythology, a god who forms the supreme 
trinity with Brahma and Vishnu. As Brahma is the creator 
and Vishnu the preserver, so Siva is the destroyer. His name 
does not occur in the Vedas, but in later Hinduism he is an 
important divinity. Though Siva’s personal appearance is 
fully described in the Puranas, it is in the form of the linga 
(phallic emblem) that he is almost universally worshipped. 
Death being a transition to a new form of life, the destroyer is 
really a re-creator, and thus Siva is styled the Bright or Happy 
One. He is exclusively a post-Vedic god, though he has been 
identified by the Hindus with the Rudra of the Vedas, and 
numerous features of Siva’s character and history are developed 
from those of Rudra. See further Brahmanism and Hinduism. 

SIVAGANGA, a town of British India, in th(‘. Madura district 
of Madras, 25 m. E. of Madura. Pop. (1901) 9097. It contains 
the residence of a zamindar, whose estate covers an area of 1680 
sq. rn. and j)ays a permanent land revenue of £20,000. The 
succession has been the subject of prolonged litigation. 

SIVAJI (162 7-1680), founder of the Mahratta power in India, 
was born in May 1627. He was the son of Shahji Bhonsla, a 
Mahratta soldier of fortune who held a jagir under the Bijapur 
government. From an early age he excelled in horsemanship 
and the use of weapons, and regarded himself as appointed to 
free the Hindus from the Mahommedan yoke. With this object 
he formed a national party among the Hindus of the Deccan, and 
opposed in turn the vassal power of Bijapur and the imperial 
armies of the Mogul of Delhi. By dint of playing ofi his enemies 
against each other and by means of treachery, assassination and 
hard fighting, Sivaji won for the Mahrattas practical supremacy 
in western India. In 1659 he lured Afzul Khan, the Bijapur 
general, into a personal conference, and killed him with his own 
hand, while his men attacked and routed the Bijapur army. 
In 1666 he visited the Mogul emperor, Aurangzeb, at Delhi, 
but on his expressing dissatisfaction at not being treated with 
sufficient dignity, he was placed under arrest. Having effected 
his escape in a sweetmeat basket, he raised the standard of 
revolt, assumed the title of raja, and the prerogative of coining 
money in his own name. But whilst at the height of his power 
he died on the 5th of April i68o at the age of fifty-three. 
Sivaji was an extraordinary man, showing a genius both for war 
and for peaceful administration ; but he always preferred 
to attain his ends by fraud rather than by force. He is the 
national hero of the Mahrattas, by whom he is regarded almost as 
a deity. 

See Grant Duff, HUtovy of the Mahrattas (1826) ; Krishnaji 
Ananta, Life and Exploits of Sivaji (1884) ; and M. G. Kanadc^ Rise 
of the Maratha Power (Bombay, 1900). 
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UVAS, one of the largest and most important vilayets of Asia 
Minor, lying between .38° 30' and 41'^ N. and 35*^ 30' and 39® K. 
It is rich in mineral wealth — silver, lead, copper, iron, manganese, 
arsenic, alum, salt and coal ; and has several hot and cold mineral 
springs, and large forests of fir, pine, beech and oak. The climate 
is good, the average elevation of the province being over 3500 ft., 
and the soil fertile. Wheat and barley are largely grown on the 
plateau, and in the lower districts there arc extensive fruit 
orchards and vineyards. The port of the vilayet is Samsun 
whence a chaussee runs through Amasia, Tokat, and 
Sivas to Kharput ; but Sivas is also connected by road with the 
minor Black Sea ports, IJnieh, Ordu and Kcrasund. The rates 
for transport are, however, prohibitive. Angora is the nearest 
railway point. 

Sivas (anc. MegalopolisSebasteia), altitude 4420 ft., is also 
the name of the chief town of the vilayet (and of a sanjak of the 
same name). It is situated in the broad valley of the Kizil 
Irmak, on one of its right bank tributaries, the Murdan Sii. 
Pop, over 43,000, fully two- thirds Mussulman. The climate is 
healthy but severe in winter. Coarse cotton cloth and woollen 
socks are manufactured. The medresses (colleges), built in the 
13th century by the Scljuk sultans of Rum, are amongst the 
finest remains of Moslem art in Asia Minor. In one of them is the 
tomb of its founder, Jzz ud-din Kai Kaus I. (12 10-12 19). Near 
the town is the Armenian monastery of the Holy Cross, in which 
arc kept the throne of Senekhcrim and other relics.- There are 
several Armenian churches of interest, a flourishing American 
mission with church and schools, and a Jesuit mission. Under 
Diocletian Sebasteia became the capital of Armenia Minor, and 
in thti yth century that of the Sebasteia 'I'heme. Justinian 
rebuilt the walls and, under the Byzantine emperors, it was 
second only to Caesarea in size and wealth. In 1021 Senekherim, 
king of the Armenian province of Vaspuragan (Van), ceded his 
dominions to Basil IL, and became the Byzantine viceroy of 
Sebasteia and the surrounding country. This jiosition was held 
by his successors until the town fell into the hands of the Turko- 
mans after the defeat of Romanes 11 . by the Seljuks (1071). 
After having been ruled for nearly a century by the Danishmand 
amirs, it was taken (1x72) by the Seljuk sultan of Rum, and 
in 1224 was rebuilt by Sultan Ala-ed-din Kaikobad 1 . In 1400, 
when captured by Timur, the city is said to have had 100,000 
inhabitants, and to have been famous for its woollen stuffs. 
On this occasion the bravest defenders were massacred, and 4000 
Armenians were buried alive. Mahommed the “ Conqueror 
restored the citadel, and the place has ever since been an import- 
ant Ottoman provincial capital. Early in the T9th century, 
like all other Ottoman towns, it was terrorizc^d by janissaries, 
with whom Mahmud II. commissioned the great Dere Bey of 
Yuzgat, Chapan Oglu, to deal in 1818. The news of his drastic 
success provoked a dangerous riot in Stambul, which postponed 
by some years the final tragedy of the janissaries. From 1880 
to 1882 Sivas was the residence of the British military consul- 
general for Asia Minor ; but it has now only an American vice- 
consulate. Mechithar, the founder of the Mechitharists (q,v.) 
and of the famous monastery at Venice, was born (1676) at 
Sivas. (C. W. W. ; D. G. H.) 

SIVORI, ERNESTO CAMILLO (1815-1894), Italian violinist, 
was born at Genoa on the 25th of October 1815, and was taught 
by Restano, Paganini, Costa and Dcllepiane. His talent was 
extraordinarily precocious. From 1827 Sivori began the career 
of a travelling virtuoso, which lasted almost without interruption 
until 1864. He played Mendelssohn’s concerto for the first time 
in England, in 1846, and was in England again in the seasons of 
X85T and 1864. He lived for many years in Paris, and died at 
Genoa on the iSth of February 1894. 

SIVRl-HISSAR, ** Pointed-Castle,’' a town of Asia Minor, in 
the Angora vilayet, situated 8 m. N. of the site of Pessinus, at 
the foot of a lofty double-peaked ridge of rock, which bears the 
ruins of a Byzantine castle. It is a road and commercial centre, 
with a trade in opium and mohair. The population includes a 
large Armenian community. The town occupies the site of 
ancient Palia, re-founded and re-named Justinianopolis by the 
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emperor Justinian. It was one of the chain of fortresses on the 
Byzantine military road acro.ss Asia Minor, and became the chief 
cit>^ of Galatia Salutaris about a.d. 700, succeeding to the 
heritage of Pessinus, whose metropolitan transferred his seat to 
the new capital, and held the title of “ archbishop of Pessinus 
or of Justinianopolis.” 

SIWA, an oasis in the Liby^i Desert, politically part of Egypt. 
It is also known as the oasis of Ammon or Jupiter Ammon; 
its ancient Egyptian name wa.s Sekhet-am, “ Palm-land.” The 
oasis lies about 350 m. W.S.W. of Cairo, its chief town, also 
called Siwa, being situated in 29° 12' N., 25^ 30' E. The oasis 
is some 6 m. long by 4 to 5 wide. Ten miles north-east is the 
small oasis of Zetun, and westward of Siwa extends for some 
50 m. a chain of little oases. The ])opulation of Siwa proper 
(1907 census) was 3884. The inhabitants are of Libyan (Berber) 
stock and have a language of their own, but also speak Arabic. 
I'he oasis is extremely fertile and contains many thousands of 
date palms. The town of Siwa is built on two rocks and resembles 
a fortress. The houses are frequently built on arches spanning 
the streets, which arc narrow and irregular. 

The oasis is famous as containing the oracle temple of Ammon, 
which was already famous in the time of Herodotus, and was 
consulted by Alexander the Great. The remains of the temple 
are in the walled village of Aghormi, 2 m. K. of the town of Siwa. 
It is a small building, with inscriptions dating from the 4th 
century n.c. The oracle fell into disrepute during the Roman 
occupation of Egypt, and was reported dumb by Pausanias, 
r. A.D. 160. Siwa was afterwards used as a place of banishment 
for criminals and political offenders. After the Mahommedan 
conquest of Eg\'pt Siwa became independent and so remained 
until conejucred by Mchcmet Ali in 1820. It is now governed 
by its own sheikhs undt?r the supervision of an Egyptian mamur 
responsible to the mudir of Behera, 

Siwa contains many relics of antiquity besides the ruins of 
tlic temple of Ammon. Near that temple arc the scanty remains 
of an{)ther temple of the same century, Umm Bcda, with reliefs 
depicting the prince of the oasis making offerings to Ammon, 
** lord of oracles.” At Jcbel Muta, i m. N.E. of Siw^a,.are tombs 
of Ptolemaic and Roman date ; 10 m. E. of Aghormi is a well- 
preserved chapel, with Roman graves ; at Kasr Rumi is a Doric 
temple of the Roman period. 

The oasis lies close to the Tripolitan frontier and is largely 
dominated by the sect of the Senussi whose headquarters 
were formerly at Jarabub, 80 m. to the north-west. 'Phe Senussi 
successfully prevented various explorers penetrating westward 
beyond Siwa. 7 ’he first European to reach Siwa since Roman 
times was W, G. Browne, who visited the oasis in 1792. He was 
followed in 1798 by F. Hornemann. Both these travellers 
started from Cairo ; in 1820 General H. Minutoli gained the 
oasis from the Gulf of wSolum. In 1869 Gerhard Rohlfs reached 
Siwa via Tripoli, and subse(|uently the ruins were examined 
l)y Professor G. Steindorff. After the occnjiation of Egyj)t by 
the British steps were taken to enforce the authority of the 
government in Siwa, where order proved difficult to maintain. 
There were serious disturbances in 1909, and as a result in lyio 
a telegraph line was built across the dtjsert from Alexandria to 
the oasis. 

See Cx. Steindorff, Durch die Libysche Wiiste zur Amonsoasc (Biele- 
feld and Leipzig, 1904) ; A. Silva Wlutc, Prom Sphinx to Oracle 
(London ii.d., 189^); Murray’s Handbook lor (t ith ed., 

London, 1907) ; B. Holder, Report on the Oasis of Siva (Cairo, 
1900) ; also the works of the earlier trav('llers named. (F. R. C.) 

SIWALIK HILLS, a name given to the foot-hills of the Hima- 
layas in Dehra Dun district of the United Provinces of India, 
and in Nahan state and Tfo.sliiarpiir district of the Punjab. 
The range runs parallel with the Himalayan system from Ilardwar 
on the Ganges to the banks of the Bcas, with a length of 200 m. 
and an average width of 10 m. The elevation varies from 2000 
to 3500 ft. Geologically speaking the Siwaliks belong to the 
tertiary deposits of the outer Himalayas, and arc chiefly composed 
of low sandstone and conglomerate hills, the solidified and 
upheaved detritus of the great range in their rear. The inter- 
mediate valley lying between the outer hills and the Mus.s()orie 
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moimtilins is known as the Dehra Dun (or Dchra valley) and 
contains a considerable Eurasian colony and some British tea- 
planters. The principal pass is that of Mohan by which the main 
road from Saharanpiir to Dehra and Mussoorie traverses the 
range. The Siwalik formation (distinguished for its extraordinary 
wealth of palaeontological remains) is found on the North-West 
Eronticr occup>'ing much the same position relatively to the 
Suliman range as it does to the Himalayas, ix. it faces the plains 
and becomes the outermost wall of the hills. 

SIWARD (d. 1055), carl of Northumbria, was a Dane by birth 
and probaldy came to England with Canute. He became earl 
of Deira after the death of Kadwulf (aitel, earl of Northumbria, 
about T038, and carl of all Northumbria after murdering Eadwulf , 
earl of liernicia, in 1041. He supported Edward the Confessor 
in his quarrel wnth Earl God wine in 1051, and was appointed 
earl of Huntingdon .soon after this date. In 1054 Siward invaded 
Scotland in the interests of his kinsman Malcolm Canmore, and 
he coni])letely routed King Macbeth in a battle in which his son 
( )sbeorn was killed. Early in 1 055 the earl died at York. Shake- 
speare introduces Siward and his son, whom he calls young 
Siw’ard, into the tragedy of Macheth, and represents the old man 
as saying when he heard that his son’s wounds were in front, 
“ Had 1 as many sons as I have hairs, I would not wish them 
to a fairer death.” Siward, a man of unusual strength and size, 
is said to have risen from his bed at the approach of death, and 
to have died dressed in all his armour. He built a minster near 
York which he dedicated to St Olaf, and where he was buried ; 
and one of his sons was Earl Waltheof. 

Sec E. A. Freeman, The Sovman Conquest, vols. ii. and iii. (1870- 
1870) ; and W. F. Skene, Celtic HcoUanU (1876-1880). 

SIXTUS, the name of five popes. 

Sixtus I (Xy.stus), was the sixth bishop of Rome(c. 116-125) 
and took the name on that account. Sixtus II., successor of 
Stephanas I. as bishop of Rome in 257, suffered martyrdom 
under Valerian on the 6th of August 258. lie restored the 
relations with the African and Eastern (Churches which had 
been broken off by his predecessor on the question of heretical 
baptism. Dionysius succeeded him. 

Sixtus III. was bishop of Rome from the 31st of July 
432 to the iqth of August 440. Before his elevation to the 
pontificate he liad been suspected of favouring the Pelagians, 
but when he became pope he disappointed their expecta- 
tions, and repelled their attempts to enter again into com- 
munion wdth the Church. During his pontificate the dispute 
w'us .settled between Cyril of Alexandria and John of Antioch, 
who had been at variance since the council of Ejihesus, but he 
himself had some difficulties with Proclu.s of Constantinople 
with regard to the vicariate of The.s.salonica. (L. D.*) 

Sixtus IV. (Francesco della Rovere), pope from the 9th 
of August 1471 to the 12th of August 1484, was born of a 
poor family near Sa\'ona in 1414. He entered the Franciscan 
order at an early age and studied philosophy and theology 
at the universities of Padua and Bologna. He speedily acquired 
a great reputation as an eloquent preacher, and, after filling 
the offices of procurator at Rome and provincial of Liguria, 
he was chosen general of his order in 1464. Three years later 
he was, to his own surprise, made cardinal-priest of St Pietro in 
Vincoli by Paul II., whom he succeeded as pope. Some writers 
hav(‘ maintained that this sudden elevation of the most recent 
membfT of the Sacred College was due to briber)^ in the conclave, 
whilst the apologists of Sixtus affirm it was due to the friend- 
ship of the powerful and upright C'ardinal Bessarion, and explain 
that the poi)e, having been brought up in a mendicant order, 
was inexperienced and did not appreciate the liberality of his 
donations after his election. There is no doubt that the expendi- 
tures of his pontificate were prodigal. Sixtus .sent Cardinal 
Caraffa with a fleet against the Turks, but the expedition was 
unsuccessful. lie continued to condemn the Pragmatic Sanction 
in France, and denounced especially the ordinance of Louis 
XI. which required (8th of January 1475) royal placet for 
the publication of all papal decrees. He likewise continued 
his predoi^sor’s negotiations with the Tsar Ivan 111 . for the 


reunion of the Russian Church with the Roman see and for 
support against the Turks, but without result. He was visited 
in 1474 by King Christian of Denmark and Norway, and in the 
following year (12th of June) he established the university of 
Copenhagen, Sixtus soon abandoned his universal policy in 
order to concentrate attention on Italian politics, and the 
admirable energy which he had shown at first was clouded by the 
favours which he now heaped upon unworthy relations. Not 
content with enriching them by gifts and lucrative offices, he 
made their aggrandizement the principal object of his policy 
as a secnilar prince. Sixtus was cognisant of the conspiracy of 
the Pazzi, plotted (1478) by his nephew. Cardinal Riario, against 
Lorenzo dc’ Medici. He entered into a fruitless and inglorious 
war with Florence, which kej)t Italy for two years (1478-80) in 
confusion. He next incited the Venetians to attack Ferrara, and 
then, after having been delivered by their general, Roberto 
Malatesta, from a Neapolitan invasion, he turned upon them 
and eventually assailed them for refusing to desist from tha 
hostilities which he had himself instigated. He relied on the 
co-operation of Lodovico Sforza, who speedily forsook him ; 
and vexation at having peace forced upon him by the princes 
and cities of Italy is said to have hastened his death. Several 
events of his pontificate are noteworthy : he granted many 
privileges to the mendicant orders, especially to the Franciscans ; 
he endeavoured to suppress abuses in the Spanish Inquisition ; 
he took measures against the Waldenses ; he approved (1475) 
the office of the Immaculate Conception for the 8th of December ; 
in 1478 he formally annulled the decrees of the council of Con- 
stance ; and he canonized St Bonaventura (14th of April 1482). 
The most praiseworthy side of his pontificate was his munificence 
as a founder or restorer of useful institutions, and a jiatron of 
letters and art. He established and richly endowed the first 
foundling hospital, built and repaired numerous churches, 
constructed the Sistine Chapel and the Sistine Bridge, improved 
church music and instituted the famous Sistine choir, commis- 
sioned paintings on the largest scale, pensioned men of learning, 
and, above all, immortalized himself as the second founder 
of the Vatican library. These great works, however, were not 
accomplished without grievous taxation. Annates were increased 
and simony flourished. Though himself pious, of blameless 
morality, hospitable to a fault, and so exempt from avarice, 
says his secretary (!onti, that he could not endure the sight 
of money, it was Sixtus’s misfortune to have had no natural 
outlet for strong affections except unworthy relatives ; and his 
great vices were nepotism, ambition and extravagance. He 
(lied on the 12th of August 1484, and was succeeded by 
Innocent VI II. 

See L. l^astor, History of the Popes, vol. iv., trans. by F. I. Antrobus 
(Tx)iidon, 1898) ; M. Creighton, History of the Papacy, vol. iv. 
(London, 1901) ; F. Cregorovius, Rome in the Middle Ages, vol. vii., 
trans. by Mrs G. W. Hamilton (London, 1900-1902); Jacob Burck- 
hardt, Geschichte der Renaissance in Halien (4th ed., 1904) ; J. A. 
Symonds, Renaissance in Italy ; E. Frantz, Sixtus IV, u, die Republih 
Floronz (KegtJiusburg, 1880) ; i. ScUlccht, " Sixtus IV. u. die deut- 
schen Drucker in Korn," in S. Ehses, Festschrift zu elihundertidhrigen 
Jubildum des Campo Santo (Freiburg, 1897); Aus den A nnaten- 
Registern der Pdpsie Eugen /K., Pius IL, Paul IF u, Sixtus IV,, 
ed. by K. llayn (Cologne, 1896). (C. H. Ha.) 

Sixtus V. (Felice Peretti), pope from 1585 to 1590, was born 
at Grottamara, in Ancona, on the T3th of December 152T. He 
was reared in extreme poverty ; but the story of his having 
been a swineherd in his youth appears to be open to question. 
At an early age he entered a Franciscan monastery. He soon 
gave evidence of rare ability as a preacher and a dialectician. 
About 1552 he came under the notice of Cardinal Carpi, pro- 
tector of his order, Ghislieri (later Pius V.) and Caraffa (later 
Paul IV.), and from that time his advancement was assured. 
He was sent to Venice as inquisitor-general, but carried matters 
with a high hand, became embroiled in quarrels, and was forced 
to leave (1560). After a brief term as procurator of his order, he 
was attached to the Spanish legation headed by Buoncampagno 
(later Gregory XIIL) 1565. The violent dislike he conceived 
for Buoncampagno exerted a marked influence upon his subse- 
quent actions. He hurried back to Rome upon the accession of 
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Pius V., who made him apostolic vicar of his order, and, later 
(i57ol>, cardinal. During the pontificate of Gregory XIIL he 
lived in retirement, occupied with the care of his villa and with 
his studies, one of the fruits of which was an edition of the works 
of Ambrose ; not neglecting, however, to follow the course of 
affairs, but carefully avoiding every occasion of offence. This 
discreetness contributed not a little to his election to the papacy 
on the 24th of April 1585 ; but the story of his having feigned 
decrepitude in the Conclave, in order to win votes, is a pure 
invention. One of the things that commended his candidacy 
to certain cardinals was his physical vigour, which seemed to 
promise a long pontificate. 

The terrible condition in which Gregory XIII, had left the 
ecclesiastical states called for prompt and stern measures. 
Against the prevailing lawlessness Sixtus proceeded with an 
almost ferocious severity, which only extreme necessity could 
justify. Thousands of brigands were brought to justice : within 
a short time the country was again ejuiet and safe. Sixtus next 
set to work to repair the finances. By the sale of offices, the 
establishment of new ** Monti ” and by levying new taxes, he 
accumulated a vast surplus, which he stored up against certain 
specified emergencies, such as a crusade or the defence of the 
Holy See. Sixtus prided himself upon his hoard, but the method 
by which it had been amassed was financially unsound : some of 
the taxes proved ruinous, and the withdrawal of so much money 
from circulation could not fail to cause distress. Immense sums, 
however, were spent upon public works. Sixtus set no limit to 
his plans ; and what he achieved in his short pontificate is 
almost incredible; the completion of the dome of St Peter’s; 
the loggia of Sixtus in the Lateran ; the chapel of the Praesepe 
in Sta Maria Maggiore ; additions or repairs to the Quirinal, 
Lateran and Vatican palaces ; the erection of four obelisks, 
including that in the piazza of St Peter’s ; the opening of six 
streets ; the restoration of the aqueduct of Severus (“ Acqua 
Felice ”) ; besides numerous roads and bridges, an attempt to 
drain the Pontine marshes, and the encouragement of agriculture 
and manufacture. But Sixtus had no appreciation of antiejuity : 
the columns of Trajan and Antoninus were made to sem as 
pedestals for the statues of SS Peter and Paul ; the Minerva 
of the Capitol was converted into “Christian Rome”; the 
Septizonium of Severus was demolished for its building materials. 

The administrative system of the church owed much to Sixtus. 
He limited the College of Cardinals to seventy ; and doubled the 
number of the congregations, and enlarged their functions, 
assigning to them the principal role in the transaction of business 
(1588). The Jesuits Sixtus regarded with disfavour and suspicion. 
He meditated radical changes in their constitution, but death 
prevented the execution of his purpose. In 1589 was begun a 
revision of the Vulgate, the so-called Ediiio Sixlina. 

In his larger political relations Sixtus, strangely enough, 
showed himself visionary and vacillating. He entertained 
fantastic ambitions, such as the annihilation of the Turks, the 
conquest of Egypt, the transporting of the Holy Sepulchre to 
Italy, the accession of his nephew to the throne of France. The 
situation in which he found himself was embarrassing : he could 
not countenance the designs of heretical princes, and yet he 
distrusted Philip 11 . and viewed with apprehension any extension 
of his power. So, while he excommunicated Henry of Navarre, 
and contributed to the League and the Armada, he chafed under 
his forced alliance with Philip, and looked about for escape. 
The victories of Henry and the prospect of his conversion to 
Catholicism raised Sixtus’s hopes, and in corresponding degree 
determined Philip to tighten his grip upon his wavermg ally. 
The pope’s negotiations with Henry’s representative evoked a 
bitter and menacing protest and a categorical demand for the 
performance of promises. Sixtus took refuge in evasion, a,nd 
temporized until death relieved him of the necessity of coming 
to a decision (27th of August 1590). 

Sixtus died execrated by his own subjects ; but posterity has 
recognized in him one of the greatest popes. He was impulsive, 
obstinate, severe, autocratic ; but his mind was open to large 
ideas, and he ^ew himself into his undertakings with an energy 


and determination that often compelled success. Few popes can 
boast of greater enterprise or larger achievements. 

Lives of Sixtus arc numerous ; Cicarclla's, in Platina, l)e vitis 
pontiff, Horn,, is by a contemporary of the po|X', but uevin-tliclcss 
of slight imiwrtaiicc ; Leti’s Vita di Sisto V (Amslordam, Kkjj, 
translated into Enghsh by Farneworth, 1779) ^ caricature, full of 

absurd tides, utterly untrustworthy, wanting even the saving merit 
of style ; Tempesti’s Storia della vita e geste di Sisto Quinto (Rome, 
X 754-1755) is valuable for the large use it makes of the original 
sources, but lacks perspective and is wari>ed by the author's blind 
admiration for his subject; Cesarc’s Vita di Sisto V (Naples, 1755) 
is but an abridgment of Tempesti. Of recent works the best arc 
Hubner, Sixte^Quint, &c. (Paris, 1870, translated into English by 
H. K. H. Jemiugham, London, 1872) ; and Capranica, Fapa Sisto ^ 
stofiadel s. XVI (Milan, 1884). See also LoreiiU, Sixtus V, w. seine 
Zeit (Mainz, 1852) ; Dumcsnil, IlisL dc Sixlc-Quint (Paris, 1869, 
2nd ed.) ; Segretain, Sixte^Quint et llcnvi IV (Paris, 1861, strongly 
Ultrmnontane) ; Ranke's masterly portrayal, Popes (Eng. trans., 
Austin), i. 446 sq., ii. 205 sq. ; and v. Xieumont, Ocsch. dev Stadt 
Ronif iii. 2, 575 sq., 733 s<]. Extended bibliographies may be 
found in Herzog-Hauck, Realcncyklopddic, $,v, " Sixtus V." ; and 
Cambridge Mod, Jlisl. iii. S35 sq. (T. F. C.) 

SIZAR, one of a class of students at a college of (Cambridge 
University and at Trinity College, Dublin, who, l3cing persons of 
limited means, are received for lower fees, and obtain free 
commons, lodgings or other assistance towards their education 
during their terms of residence. At Oxford there was formerly 
a similar class, known as “ Battelers ” or “ Batlcrs,” who 
originally waited on the Fellow of the College who had nominated 
them, and a still more humble class, the “ servitors,” who, 
perhaps, answered more to a “ subsizar ” at Cambridge. 'I'he 
name “ sizar ” is to be connected with the “ sizes ” or ” sizings ” 
(“ size ” being a shortened form of “ assize ”), that is the specified 
portions of food and drink issued at a fixed price from the buttery 
of tlie college ; the sizar was so styled either because as one of 
his former duties he had to fetch the “ sizes ” for others, or 
because he obtained his own free. The menial duties of “ sizars ” 
at Cambridge have long bticorne obsolete. 

SIZE, a general term for bulk or quantity ; also an agglutinant 
consisting of undried glue. I’hc two words, though they art‘ 
so widely separate in mtjaning, are by etymology tlie same. 
“ Size ” (Lat. assidere, to sit down to) is a shortened form of 
“assize,” through the French and Italian respectively. The 
0 . Fr. assts, assise, and Eng. “ assize,” meant u sitting of a 
deliberative or other body ; hence decree, ordinance of such u 
body, .specifically of such as regulated weights, measures, prices ; 
thus it came to mean a standard of measure price, quantity thus 
fixed, and so merely quantity or measure, in which sense it 
remains in the shortened form “ size.” In the sense of an agglut- 
inant, “ size ” is an adaptation of Ital sisa, a shortened form of 
assisa (Lat. assidere), and seems to have meant by derivation 
“ that which painters use to make the colours sit well or suitably.” 

SKAGERRACK, the arm of the North Sea which gives acce.ss 
to the Cattegat and .so to the Baltic. It is about 140 m. long 
and 75 broad. On the Danish shore, whkdi is low and bc.set witli 
sand-banks, the strait is shallow. 'Fo wards the steep Norwegian 
coast its deepest part is found, 443 fathoms. 

For the currents, temperature and salinity of tlie water, &c., stse 
North Sea. 

SKAGWAY (a native name said to mean “ home of the north 
wind ”), a city in S.E. Alaska, in lat. 59® 28’ N. and long. 135° 20’ 
W., at the mouth of the river Skagway, on an indentation of 
Taiya Inlet, a branch of Chilkoot Inlet, leading out of lynn 
Canal. Pop. (1900) 3117. It is the .seaward terminus of the 
Yukon & White Pass railway^ l)y which goods and pas.sengers 
reach the Klondike ; and is connected with Dawson by telegrayih 
and with Seattle by cable, and with Seattle, San Francisc^o and 
other Pacific ports by .steamers. The climate is comparatively 
dry (annual precipitation about 21*75 in.) ; between t8q8 and 
1902 the minimum recorded temperature was to° (March), 
the maximum 92° (July), and the greatest monthly range 73*^ 
(March). Though settled somewhat earlier, Skagway first 
became important during the rush in 1896 for the Klondike 
gold-fields, for which it is the most convenient entrance by the 
I trail over White Pass, the lower of the two passes to the 
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headwaters of the Yukon, A post-ofhce was esfexblished here in 
November 1897. 

SKARGA, PIOTR (1532-1612), Polish writer and reformer, 
was born at Grojec near Warsaw in 1532, He was a member 
of the noble Pawenski family, but his pseudonym of Skarga 
(from skarga a “ complaint or “ accusation ”) speedily 
superseded his real name. Educated at Grojec and Cracow, he 
began life as a tutor to the family of Andrew Tenezynski, castellan 
of Cracow, and, some years later, after a visit to Vienna, took 
orders, and from 1563 was attached to the cathedral church of 
Lemberg. His oratory was so successful that he determined to 
become a missionary-preacher among the people, in order the 
better to combat the social and political evils of the day. By 
way of preparation he studied theology in Italy from 1568 to 
1570, and finally entered Uie Society of Jesus. On his return he 
preached successively at Pultusk, Jaroslaw and Block under the 
powerful protection of Queen Anne Jagielonika. During a sub- 
sequent mission to Lithuania he converted numerous noble 
families, including the Radziwills, and held for some years the 
rectorship of the Jesuit Academy at Wilna, where he composed 
his Lives of the Saints, In 1584 he was transferred to the new 
Jesuit College at Cracow. He was protected by the valiant 
Stephen BAthory, and the first act of the pious Sigismund III., 
on ascending the Polish throne, was to make Skarga his court 
preacher, an office he held for twenty-four years (1588-1611). 
With perfect fearlessness and piercing eloquence, he rebuked 
the sloth, the avarice, and the lawlessness of the diets which 
were doing their best to make government in Poland impossible. 
Sometimes, as for instance during the insurrection of Zt^brzy- 
dowski, Skarga interv’ened personally in politics, and on the side 
of order and decency, for his loyalty to the crown was as un- 
questionable as his devotion to the Church. Wearied out at 
last, he begged to be relieved of his office of preacher, quitted 
the court, and resided for the last few months of his life at 
CracoWj^ where he died on the 27th of September 1612. 

The most important of lus works arc : Livefi of the Saints (Wilna, 
1579 ) 27th edition, 18S4) ; Sermons on Sundays and Saints* Days 
(1st ed., Cracow, 1595, Latin ed., Cracow, 1691) ; Sermons preacM 
before the Diet (last and best edition, Cracow, 1904) and numerous 
other volumes of sermons, some of whicli Jiave already run through 
thirty editions. Of less importance are his very numerous polemical 
works, though his famous book On the Unity of the Church of God 
(ist edition, Wilna, 1577) directed against the dissenters, especially 
the Creek Orthodox scjiismatics, will always have an historical 
interest. 

See Izyclor Dzieduszyeki, Peter Skarga and his Age, (Pol.) 
(Cracow, 1850-1851). (R. N. 13 .) 

SKAT, a game of cards, much played in central and northern 
Germany. It is generally supposed to have been invented about 
1817 by an advocate of the name of Hempcl in Saxe-Altenburg. 
There is, however, some reason for believing that the game is of 
much earlier origin and was played by the Slav inhabitants of 
Saxe-Altenburg long before that date. In the home of the game 
of .skat (Saxony and Thuringia) the old German single-ended 
cards are usually employed, while in north and south Germany 
French cards are ordinarily used. 'I’lie German cards are thirty- 
two in number and of four ^\\\t^~ -ScheUen (bells), the equivalent 
of diamonds ; Roth (red), hearts ; Grim (green), spades ; and 
Eichel (acorn), clubs. The eight cards of each suit arc the seven, 
eight, nine, l^n, Wenzel or knave, queen, king, ace. This arrange- 
ment denotes at once the value of the single cards, each following 
card being higher in value than the preceding ; i,e, hearts arc 
higher than diamonds, spades than hearts, and clubs (the highest 
colour) takes spades, hearts and diamonds. Again 8 takes 7, 

9 takes 8 and 7 ; but the knave (called Wenzel or Unier) is an 
exception (see below). 

The game is played by three persons ; where four play, the 
dealer takes no part in the play though he shares in the winnings 
and losings of the opponents of the player. The cards arc dealt 
from right to left -or (as skat players say) in the direction 
the colS^miU UhfAurned. After the cards have been shuffled 
and cu^ tw d«^|ta|ir(^rst deals three cards to each player, then 
four and ^ain laying aside two axrds (the skat). Each | 
player IpIgipwiM oBnls in his hand, which lie arranges in "'Uits. 


The Wenzel or knaves occupy a peculiar position. They arc 
not regarded as colour cards, but are essentially trumps and lake 
all other trump.s. The player sitting to the left of the dealer is 

first hand,’* and if he himself intends to make a game, invites 
the others to declare theirs, or if he wishes to reserve all rights Ic 
himself, simply says “ Ich bin vorn “ I have the lead,” anrl 
then his next neighbour on the left has to offer a game. If thiji 
neighbour holds .such cards as to give him no prospect of winning 
he pas.ses, and his neighbour to the left has the right to offei 
a game. If he in his turn passes, then the first hand is at liberty 
to determine the game or declare “ Ramsch ” (see below). But 
if the first neighbour thinks he can risk a game, he offers one. 
If the first hand reserves this game (see above “ 1 have the lead ”), 
cither because he intends to play it himself or to play a highei 
game, the second hand must go higher or pass, i,e, renounce a 
game, and then his neighbour to the left has the right to offer, 
and if he again passes and docs not offer a higher game than that 
which the first hand intends to play, the latter determines the 
game to be played. 

The usual games in skat are the followitig. First the simple 
colour game, which is, however, seldom played by skat enthusiasts, 
I'he player has here the right to take up the skat, and to determine 
the suit of tlic game ; buL here the rule is that the colour mu.st no I 
be lower in value than that of the game offered, though it may In 
higher. For instance, if spades are offered, the player cannot tak€ 
hearts as trumps, though he may take clubs, because they arc 
higher in value tlian spades. 

Next to the colt>ur game comes “ tourn6," the player tuniing uj 
one of the skat cards, the suit of which becomes trumps. If a knave 
be turned up the player may announce “ grando.'^ Then comes 
the game of " solo,” where the player declares which suit shall bt 
trumps, and the skat remains intact. The highest ” solo/’ still 
higher than clubs, is ” grando.” In lliis game only the four knaves 
are trumps. If the hand playing graiitlo thinks lie can make all tht 
tricks, he declares open grando — i.e, shows his hand. If in open 
grando a single trick be lost, the player loses the game. If one oi 
the players holds such cards as to enable him to force his opponents 
to take all thtJ tricks, he can declare nuUo. But here the game h 
lost if even a single trick falls to the xdayer. In nullo, the knaves 
are regarded as colour, i,e, are not truirips. Nullo can be played 
open, if there is no probability of the player taking a single trick. 
Simple nullo counts liigher than diamond solo ; open nullo comes 
alter clubs solo. In Kamsch, which takes place when none of tht 
players will risk a game, each player takes (as in whist) all the tricks 
he makes — but only knaves arc trumps — and the loser is he who 
makes most points. The value of the individual cards given in 
figures is as follows. The seven, eight and nine count nothing, the 
knave counts 2, the queen 3, king 4, ten 10 and ace ii i)oints. This 
gives the value of the whole game sis i2o points. T)ic game is won 
if the player gets oTie above the half of this sum, i.e, Gt. The liand 
that does not make 30 is ” Schneider,” that is ” cut,” and ” Schwarz” 
(black) if he does not make a single point. 

Skat is almost invariably played for money, and the calculation 
is made thus. Every game and every suit have a set value : — 

Colour game , , 3 * 4i 5 and 0 , according to the suits. 

Tourne . . . . 5, 6, 7, 8 and 12 (the last the grando). 

Solo .... 9, lOj ii, 12 and i() (grando). 

Th(jse figures are increased by the number* of ^'matadorcs” Siqiposc 
I a player of club solo holds all four knaves and the ace and ten of clubs, 
he has a ganuj with 6 inatadores. By inatadores is accordingly 
meant an unintcrruj)lcd secpjcncc, e,g. from the knave of clubs down 
to the Severn of trumps. If the? jdayer has then all four knaves anel 
all the cards of the trump suit in his hand (or in the skat), he has a 
game with 1 1 matadorcs. But if a single card is missing in the series, 
only the matadorcs of higher value than the missing card count. If, 
for instance, the knave oi hearts is missing, the game in question has 
only 3 inatadores. To the number of niatadores is uddeil i if the 
game is simply won, 2 if won with Schneider (cut), and ^ if the 
opj)oncnts are Schwarz (black). Thus, if a spade solo with 5 mata- 
dores is won with Schneider, the winner makes 5+2x115=77 points. 

SKATING (Dutch schaals, a skate), a mode of progression 
on ice with the aid of appliances called skates, attached to the 
sole of the shoe by straps, clamps or screws. The earliest form 
of skate that we know is that of the bone ** runners ” (still 
preserved in museums) worn by the primitive Norsemen. These 
were bound to the foot with thongs. The Norse sagas speak 
with pride of the national achievements in .skating, and the early 
development of the art was due principally to the Norsemen. 
Swedes, Danes, Finns and the Dutch. Whatever its origin in 
Great Britain, skating was certainly a common sport in England 
in the 12th century^ as is proved by an old transl.'vtion <^1 
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Fitz-Steven’s Description of London ^ published in 1180, in which 
the following words occur : — 

*' When the great fenne or moore (which watereth the walls of the 
citie on the North side) is frozen, many young men play on the yce 
• . , asoiiie tye bones to their leete and under their hceles, and 
shoving themselves with a little picked stafle do slide as swiftUe as a 
birde flyeth in the aire or an arrow out of a cross-bow.** 

At what period the use of metal runners was introduced is 
unknown, but it was possibly not long after the introduction 
into northern Europe, in the 3rd century after Christ, of the art 
of working in iron. By the time of Charles 11 . skating had 
become popular, with the aristocracy as well as with the people, 
as is proved by entries in the diaries of Pepys and Evelyn. 

Skating does not appear to have been known in America 
before its colonization by Europeans, though bone slides were 
used to a limited extent by certain Eskimo tribes. 

The modern skate is in the form of a steel blade mounted upon 
a wood or metal base. In the old-fashioned skate the wooden 
base was strapped to the boot and kept firm by low spikes or 
screws that entered the sole. The next step in development was 
the “ club -skate,” originally Canadian, a patent appliance 
adjusted by clamps to fit the sole. There are several varieties 
of club-skates still popular. They have a broad blade with 
slightly curved edge, and are more suitable for figure-skating than 
for speed. The best skaters now use skates fixed permanently 
to special skating-boots. 

As in ancient times, skating is most practised by the Scandi- 
navians, Finns, Dutch and British, to whom in modern days 
have been added the Germans, Swiss, Austrians, and especially 
the Canadians and Americans. All these nations have central 
organizations which control skating, the British, founded in 1879, 
being the National Skating Association. The American, founded 
in 1884, is also coiled the National Skating Association, and 
generally co-operates with the Canadian Amateur Skating 
Association, founded in 1888. 

Speed Skating. —Of the earliest skating races no records have 
been kept. That racing was a popular pastime in Holland tw^o 
centuries and longer ago is proved by the numerous paintings 
of the time depicting racing scenes. In England the first skating 
match recorded was that in which Youngs of Mepal l^at Thomson 
of Wimblingdon, both men of the Fens, in the year 1814, The 
Fen country has remained the chief English home of skating, 
owing to the abundance of ice in that district, and most British 
(champions have been Fensmen, notably the Smarts of Welncy. 
In January 1823 the Sporting Magazine recorded the first amateur 
match, which was between teams of six gentlemen from March 
and Chatteris, Mr Drake of Chatteris finishing first. In the same 
year a match took place for a silver bowl on the Maze Lake, 
Hertfordshire, over a course 5 m. long, the winner being Mr 
Blenkinsop. Racing, more or less intennittent, continued 
annually, the Fen skaters generally triumphing. In 1854 
appeared the celebrated William (“ Turkey ”) Smart, who, after 
defeating Larmen Register in that year, remained champion for 
more than a decade. His nephew George (‘* Fish ”) Smart won 
the championship in 1878 and held it until 1889, only to relinquish 
it to his younger brother James. The first amateur championship 
of England was held in 1880 at Hendon, and was won by Mr F. 
Norman, a Fen skater. 

Owing to the great area of Canada and the northern United 
States, and the long and cold winter, the sport of skating is 
indulged in to a greater extent in North America than anywhere 
else, and local matches have been held for years in many places. 
Owing to the reputation of Charles June, who was considered 
to be the best American skater from 1838 for many years, his 
place of residence, Newburgh, N.Y., on the Hudson River, 
became the headquarters of American speed skating. This city 
also is the birthplace of the Donoghue family, who may be called 
the Smarts of America. The most noted members of this family 
were Mr T. Donoghue and his two sons, Tim and J. F. Donoghue, 
each in his day the fastest skater in the world, Joseph Donoghue 
winning every event at the international championship meeting 
at Amsterdam in 1891- There is practically no professional 
skating in America. 


Skating received a great impetus during the last decade of the 
19th century, profiting both by the growing ile\'otion to athletics 
and by increased facilities of communication, which led to intcr- 
n'Btional competitions and the institution of skating clubs in 
Switzerland and elsewhere, especially those of Davos, St Moritz 
and Grindelwald, where icc is available every wdnt,t;r. Although 
skating instruments arc so simple, the evolution of the skate lias 
advanced considerably, contributing to marked improvement in 
the skatcr^s skill. In speed-skating an epoch was marked, first, 
by the almost universal adojition of the Norwegian type of racing 
skate ; and, .secondly, by the institution in 1892, at an inter- 
national congress held in Holland, o[ annual races for the cham- 
pionships of Europe and of the world. 

The Norwegian skate, introduced and perfected (1887-1902) 
by Axel Paulsen and Harald Ilagcn, is constructed with a view 
to lightness, strength, and diminution of friction. The blade, 
of specially hardened steel, is set in a hollow horizontal tube of 
aluminium, and connected by similar vertical tubes with foot- 
plates riveted to u closely-fitting boot with thin leather sole. 
It is 16-172 in. long and i-2 millimetres thick {i.e. •oi9-'078 in.), 
the average employed for hard ice bt;ing J mm., often thinner 
towards the heel. This thickness is suitable for hard ice, but for 
softer ice or /tj- in. is preferable. The blade is flat on the ice 
throughout, except for an inch in front ; this flatness distributes 
the weight, and with the extreme thinness of blade retluces 
friction to a minimum. The edges are right-angled and sharp. 

The skater's style has been modified. Tlu^ blade, when plcUiUsd 
on the ice with weight upon it, descrilics a nearly straigiit line, the 
last few feet only curving slightly outwards as the skate leaves the 
ice. Hence tlui stroke of the btist modern skaters is almost, if not 
entirely, on the inside edge, a gain in directness and spe<‘d, the outside 
edge l>eing used for curves only. The Umgth of stroke has tended to 
diminish. Contrasted with the j2-iS yards' vStroke attributed to tlie 
old English champion, W. “ 'J'urkey " Smart, which was j)artly on 
the outside edge, tJie modern racing stroke rarely exceeds 10 yds., and 
is usually nearer h or 7. Particular instances vary witli conditions 
of ice, «&c., but at St Petersburg, in 1H96, .P.den's stroke in tin? 10,000 
metre race averaged about 7 i yds., that of 1 *. CXiStluml at Davos, in 
X900, the same (for ont* lap, S ycLs.). J. F. Donoghue's stride in 1891 
was computed at about (> yds. The gtmeral eilt^ct has been vastly 
increasc^fl speed, and a conjoint cause is the stricter training under- 
gone before} important races. 

The races b(}ld annually since 1802- 1893 for the chamjuon.shiji.s of 
Europe and of the world, under the au.sj>iccs of the liitemational 
Skating Union, have assembled rei)rcsentatives from the skating 
countries of Eurojic and from America. 

The races are four in number, over drstances of 500, 1500, 5000 and 
10,000 metres, and to obtain the title of chainjiion a skater xnu.st win 
three races and finish in the fourth. In addition, each country, when 
possible, holds its own championship races. 

In England races arc still skatijd, witfi rare exceptions, on straight 
cour.se.s, with a sharj) turn round a jiost or barrel, the di.stancc 
prescribed for N.S.A. championships Iwing ij m. with three turns. 
The Continental and inlcmalional .system involve.s a course^ WJth 
straight sides and curved tjnds of such a radius that no slackcjiiing oi 
speed in necessary. Tn both instances the competitors race two at a 
time on a double track, and the lime test is used. Each skater must 
keep his own course, to prevent either from using tlie other as jiace- 
maker or wind-shield, 'rhtj international regulations {hiswctllauf- 
Ordnung) prescribe that, if a singk* track be used, the hindmost 
skater must keep at a minimum distance of 5 mt‘tres from the othi!r , 
on pain of diwsqimlifjcation. Thi* advantage of inner curve on a 
Contin(}ntal course i.s given alternately, and a .space left open between 
the tracks at one point for the skaters to cross. w,. 1 • 

The curves are skated with a step-over-step action, and the dire^c- 
iion is always from right to left. Hence, on entering the curv(} the 
right foot i.? brought across in front and set down on the in.side edge, 
the left passing behind on the outside edgt?, and being in its turn set 
down on an outside edge in front. 'Phe strokes thus form a senes of 
tangents to the curve, and are little sliorter than in the straight. 
With a radius of 25 and 30 metres, as at Davos, the curves can be 
skated with safety at full spwd. , ^ • 1 

The following arc the amateur speed records at the pnncipal 
distances ; 


Distance. 

m. s. 

Name. 

Nationality, 

500 metres (546 yds.) 

1.000 „ (1093 yds.) 

1,500 „ (1639 yds.) 

5.000 „ (3 m. 188 yds.) 

10,000 ,, (6 m, 376 yds.) 

1 34 

2 22g 
« 37 i! 1 

17 

R, Gundersen 
K Oestlund 

P. Oestlund 

J. Eden I 

p. (X'Mtlund 1 

Norway 

it 

»» 

Holland 

Norway 
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The following times and distances have also been recorded i 
America : 


Distance. 

h. m. s. 

Name. 

100 yds. 

9 il 

J. S, Johnson 

^ m* ... 

dbi 

11. r. Mosher 

I m. ... 

2 36 

J. Neilson 

2 in. ... 

3 42t 

0. Rudd 

5 m. ... 

14 24 

0. Rudd 

1 0 m. ... 

31 I'i 

J. S. Johnson 

50 m. . 

3 15 59 # 

J. F. Donoghue 

100 m. . 

7 11 m 

J. F. Donoghue 


See contemporary records in the Fields Outing ^ and other sporting 
journals, as well as the annual almanacs ; A Bibliography of Skating y 
by F. W. Foster (London, 1898) ; Skating, in the Badminton 
Library (1892) ; Skating, in the Oval Series (1897) ; “Skating/* article 
in the Encyclopaedia of Sport (1899) ; Skating, in thtj Isthmian 
Library (1901) ; Skating, by W. T. Kichardson (New York, 1903). 

Figure Skating , — This variety of skating, as subjected to 
definite rules, is quite modern, having originated in the 19th 
century, though the cutting of figures on the ice was regarded as 
an accomplislunent by skaters long before. 

Although the Edinburgh Skating Club/' founded in 1642, 
is the oldest skating organization in Great Britain, the ** Skating 
Club ” of London, formed in 1830, is the most important, and 
for many years practically controlled figure skating. Many other 
important figure skating clubs now exist in Great Britain, for 
entrance into which a certain standard of proficiency is demanded. 
Figure skating championships are now held in many countries 
under the auspices of the national associations, the world's 
championship meeting being held by the International Skating 
Union. In England great impetus lias been given to figure 
skating by the multiplication of clubs (e.g, Wimbledon, founded 
1870, Thames Valley, Crystal Palace, &c.) in addition to the 
original ‘‘ Skating Club *’ and those in Switzerland already 
rnentioned ; and from the construction of numerous artificial 
rinks, such as at Niagara and Prince's Club in London, as well as 
by the encouragement afforded by the National Skating Associa- 
tion, which offers ist, 2nd and 3rd class badges (and a special 
or “ Diamond " badge for figure skating) for figure tests as well 
as for speed ; in 1893 the Association founded a “ London 
Skating Council,” while in 1898 and in 1902 it held the figure 
skating championship of the world in London. In America 
comparatively little interest is shown in this branch of the sport. 

In the British style of figure skating, wliich in not recognized 
by the International Skating Union, the body is held as nearly 
as possible upright, the employed leg is kept straight, the un- 
employed leg carried behind, the arms hang loosely at the sides, 
and the head is turned in the direction of progress. In the so- 
called Anglo 'Swiss style, affected by British ::katcrs trained 
at Davos and St Moritz, the upright, almost rigid position is 
insisted on, even the unemployed leg being held straight. Much 
more latitude is allowed by the Continental school, though no 
definite rules of form have been laid down. Tlie knee of the 
employed leg is slightly bent, and the unemployed leg is in 
constant action, being used to balance the body during the 
execution of the figures. The Continental is less difficult in 
execution than the British style, but its movements are less 
graceful There are, of course, local modifications, the strictest 
exponents of the English school being the Davos and St Moritz 
skaters, wliile the Continental varies from the complete abandon 
of the French to the more restrained style of the Germans; 
Canadians cultivate also grape-vines and other two-footed figures. 
The essential features are, however, identical. Thus Englishmen 
consider of secondary importance loops, cross-cuts, continuous 
and hand-in-hand slating, though such figures are included in 
the 1st class test of the N.S.A., and devote themselves mainly 
to “ combined figures.” Combined figures have been defined as 
“ symmetrical execution of a figure by one or more pairs of 
skaters.” Originally known as the “ skating club figures,” 
they have been gradually developed, and in 1891 dtflegales from 
the principal cliihs established a regular terminology. The ideal 
number of skaters for a combined figure is four, though sixes and 
cichts are seen one being rhosen “ caller ” of ihe movement to 


be skated. Various sets of “ calls " are arranged at the discretion 
of different clubs, and consist ordinarily of ‘‘ turns " and 
“ changes.” The N.S.A. offer a challenge shield for an annual 
competition in combined figure skating. There has, howeverj 
been a marked tendency towards unification of style, through 
Englishmen adopting Continental methods, rendered almost a 
necessity by the circumscribed area of artificial rinks. In 1901 
the Figure Skating Club was established for this purpose, and its 
members attained such success that an English lady, Mrs Syers, 
gained the second place in llie world's championship competition 
in 1902, and with her husband won the International Pair 
Skating in that year, and again in 1904; and in 1906 she won 
the ladies' amateur championship of the world, established in 
tliat year. 

The World's Figure Skating Championship was won in 1896 
by Fuclis, Austria; 1897, G. Hugel, Austria; 1898, H. Grenander, 
Sweden ; 1899 and 1900, G. liiigel, Austria ; 1901, 1902, 1903, 
1904, U. Salchow, Sweden. The competition consists of two 
parts, {a) compulsory figures, {b) free skating, the latter affording 
scope for the ^rfonnance of dance steps an(l brilliant individual 
figures, such as the “ sitting pirouette,” and the “ star,” consist- 
ing of four crosses (forward rocker, back loop, back counter), 
invented by Herr Engelmann and splendidly rendered by 
Herr Salchow. 

I'he skalcs listed for the English and Continental styles are .shorter 
than those used for spccd-skaling, and difier in radius, though l>olh 
.ire of the same type, i.e, a blade fastened to the boot by sole-plates, 
the “ Mount Charles ** pattern being the one generally adopted by 
Englishmen. The English radius is 7 ft., or now more usually 6 ft. ; 
the foreign, 5J or even 5 ft., and the result is seen in the larger curves 
skated on the former, and the greater pace obtained owing to de- 
creased friction ; at the same time, the difficulty of making a turn is 
greater. The English skate has generally right-angled cdgtjs and 
blade of same thickness throughout, except in the ** Dowlcr *' variety, 
which is thicker towards the extremities. The foreign skate is some- 
times thicker in the middle than at the ends. 

Sec Skating, in the Badminton l.ibrary (1892) ; Skating, in the 
Oval Scries (1897) ; A System of Figure-Skating, by T. Maxwell 
Witham (5th ed., 1897) »’ *ke Outside Edge, by G. H. Fowler 
{1897) ; Combined Figure-Skating, by George wood (1899) ; “ Skat- 
ing,” in the Encyclopaedia of Sport (1899) ; Handbook of Figure- 
Skating, by G. II. Brown (Springfield, Mass., 1900) ; Lessons in 
Skating, by G. A. Meagher (1900) ; Figure-Skating, by M. S. Monicr- 
Williams, in the Isthmian l.ibraiy (3901) ; How to become a Skater, 
by G. D. Phillips, in Spalcling*s Athletic Library, New York. See also 
RO J-L3C R-Sk ATI N G . 

SKEAT, WALTER WILLIAM (1835- \ English philo- 

logist, was born in London on the 21st of November 1835, and 
educated at King's College, Highgalc Grammar School, and 
Christ's College, Cambridge, of wliich he became a fellow in 
July i860. In 1878 he was elected Ellington and Bosworth 
Professor of Anglo-Saxon at Cambridge. He completed Mitchell 
Kemble's edition of the Anglo-Saxon Gospels, and did much 
other work both in Anglo-Saxon and in Gothic, but is perhaps 
most generally known for Ids labours in Middle English, and for 
liis standard edition.s of Chaucer and Piers Plowman (see Lang- 
land). As he himself generously declared, he was at first mainly 
guided in the study of Chaucer by Henry Brad.shaw, with whom 
he as to have participated in the edition of Chaucer planned in 
1870 by the University of Oxford, having declined in Bradshaw’s 
favour an offer of the editorship made to himself. Bradshaw's 
perseverance was not equal to his genius, and the scheme 
came to nothing for the time, but was eventually resumed 
and carried into effect by Skeat in an edition of six volumes 
(1894), a supplementary volume of Chaucerian Pieces being 
published in 1897. He also issued an edition of Chaucer in one 
volume for general ri . ders, and a separate edition of his Treatise 
on ihe Astrolabe, with a learned commentary. His edition of 
Piers Plowman in three parallel texts was published in 1886 ; 
and, besides the Treatise on ihe Astrolabe , he edited numerous 
books for the Early English Text Society, including the Bruce 
of John Barbour, the romances of Ilavelok ihe Dane and William 
of Palerne, and .^dfric’s Lwes of ihe Saints (4 vols.). For the 
Scottish Text Society he edited The Kingis Quair, usually 
a.scribed to Jame.s I. of Scotland, and he published an edition 
(2 vols., 1871) of Chatterton, with an investigation of the sources 
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of the obsolete words employed by him. In pure philology 
Skeat^s principal achievement is his Etymological English 
Dictionary (4 parte, 1879-1882 ; rev. and enlarged, 1910), the most 
important of all his works, which must be considered in connexion 
with the numerous publications of the English Dialect Society, 
in all of which, even when not edited by himself, he had a hand 
as the founder of the society and afterwards its president. 

His other works include : Specimens of English from to 7597 
(18^1) ; Specimens of Early English from ist^ to (1S72), in 
conjunction witli R. Morris ; Principles of English Etymology (2 
series, 1887 and 1891) ; A Concise Dictionary of Middle English 
(1888), in conjunction with A. L. Mayhew ; A Students Pastime 
(1896), a volume of essays ; The Chaucer Canon (1900) ; A Primer 
of Classical and English Philology (1905), See., &c. 

SKEFFINGTON, SIR WILLIAM (r. 1465-1535), lord deputy 
of Ireland, belonged to a Leicestershire family and was sheriff 
of Leicestershire and Warwickshire under Heniy VII . He was 
master of the ordnance and a member of parliament during the 
reign of Henry VIIL, and in 1529 was appointed deputy in 
Ireland for Henry's son, the duke of Richmond, the nominal 
lord lieutenant of that country. He crossed over in August 
1829, but his power was so circumscribed by instructions from 
Henry that the head of the Fitzgeralds, Gerald, 9th earl of 
Kildare, and not Skeffington, was the real governor of Ireland. 
This state of affairs lasted for three years and then in 1532 the 
deputy was recalled. In 1534, Kildare being in prison in England 
and his son Thomas, afterwards the 10th earl, being in revolt, 
Skeffington was again appointed deputy. After some delay 
he landed at Dublin in October 1534 and marched at once to 
relieve Drogheda, but further progress in the work of crushing 
the rebellion was seriously delayed by his illness. However, in 
the spring of 1535 he was again in the field. He took Maynooth, 
the heavy artillery used by him on this occasion earning for him 
his surname of “ the gunner ; he forced some of Kildare’s 
allies to make peace and he captured Dungarvan. He died on 
the 31st of December 1535. 

Sl^GNESS, a seaside resort in the S. Lindsey, or Homcastle 
parliamentary division of Lincolnshire, England; 131 m. N. 
by E. from London by the Great Northern railway. Pop. of 
urban district (1901) 2140. Since 1873, when railway connexion 
was given with Firsby on the Grimsby branch line, the place 
has undergone a complete transformation, and now possesses 
good hotels and a pier. There are broad, firm sands, on which 
account Skegness is much visited. On bank holidays and 
similar occasions thousands of excursionists come from the 
manufacturing; towns within reach. It is said that a former 
Skegness, an important haven, was obliterated by the encroach- 
ments of the sea ; Leland, writing in the middle of the 16th 
century, states that proofs of this were then extant. 

SKELETON. In most animals, and indeed in plants, the 
shape could not be maintained without a thickening and harden- 
ing of certain parts to form a support for the whole. These 
hardened parts are called the skeleton (Gr. o-kcA-Aco, I dry), 
because they dry up and remain after the rest of the body has 
disappeared. In animals the skeleton is usually, and in higher 
animals alwr.ys, rendered more ri^id and permanent by the 
deposit in it of lime salts, thus leading to the formation of bone. 
Sometimes, as in most of the lower or invertebrate animals, 
the skeleton is on the surface and thus acts as a protection as 
well as a framework. This is known as an exoskeleton. In the 
higher or vertebrate animals there is an internal or endoskeleton 
and the exoskeleton is either greatly modified or disappears. 

The following descriptive account is divided into (1) axial, or 
skeleton of the trunk, (2) appendicular or skeleton of the limbs, 
(3) skull, (4) visceral skeleton, or those parts which originally 
form the gill supports of water breathing vertebrates, (5) the 
exoskeleton, which is considered under the heading Skin and 
Exoskeleton. ^ These divisions, although they seem logical, 
cannot in practice be strictly adhered to, especially in the case 
of the visceral skeleton, because doing so would involve, among 
other things, separating the description of the upper jaw from 
that of the rest of the skull. For the microscopical structure of 
bone see Connective Tissues. 


Axial, 

The axial skeleton, from a strictly scientific point of view, 
should comprise a good deal of the skull as well as the spinal 
column, ribs and breast bone, but, as the skull (g,v,) is dealt with 
in a separate article, the three latter structures alone are dealt 
with here. 

The Spine, Spinal or Vertebral Column, chine or backbone in 
man consists of a number of superimposed bonces which are named 
vertebrae, because they can move or turn somewhat on « # 
each other. It lies in the middle of the back of the neck 
and trunk ; has the cranium at its summit ; thc^ ribs at its sides, 
which in their turn snj)i>ort the upper limbs ; whilst the pelvis, with 
the lower limbs, is jointed to its lower end. The spine consists in an 
adult of twenty-six bones, in a young child of tliirty-three, certain 
of the bones in the spin<^ of the child 
becoming ankylosed or blended with 
each other in the adult. These blended 
bones lose their mobility and are called 
false vertebrae ; whilst those which 
retain their mobility are the true verte- 
brae. The bones of the spine are 
arranged in groups, which arc named 
from their position — vertebrae of the 
neck or cervical ; of the cliest, thoracic, 
formerly called dorsal; of the loins, 
lumbar; of the jn^lvis, sacral; and of 
the tail, coccygeal or caudal ; and the 
number of vertebrae in each group may 
be expressed in a formula. In man the 
formula is as follows: — C,Thi.,LftS5Coc^ 

— 33 bones, as seen in the child ; but the 
five sacral vertebrae fuse together into a 
single bone - the sacrum — and the four 
coccygeal into the single coccyx. Hence 
tlie sacrum and coccyx of the adult are 
the false, whilst the lumbar, <lorsal and 
cervical are the true vertebrae. 

The vertebrae are irregularly-shaped 
bones, but as a rule have certain 
characters in common. Each possesses 
a body and an arch, which enclose a 
ring, witli certain processes and notches. 

The body, or ccjntrum, is a .short 
cylinder, wliich by its upper and lower 
surfaces is connected by means of fibro» 
cartilage with the bodit'S of thf) verte- 
brae immediately above and below. The 
collective series of vertebral bodies forms 
the great column of the spine. The 
arch, also called neural arch, because 
it encloses the spinal marrow or nervous 
axis, i<])rings from the back of the cen- 
trum, and consists of two symmetrical 
halves united behind in the middle line. 

Each half has an anterior part or pedicle, 
and a posterior part or lamina. The 
rings collectively form the spinal canal. 

The processes usually spring from the 
arch. The spinous process projects 
backward from the junction of the two 
laminae, and the collective scries of 
these processes gives to the entire 
column the spiny character from which 
has arisen the term spine, applied to it. 

The transverse processt^s project out- 
ward, one from each side of the arch. 

The articular processes project, two upward and two downward, 
and are for connecting adjacent vertebrae together. The notehes, 
situated on tlic upi)er and lower borders of the pedicles, form in 
the articulated spine the intervertebral foramina through which the 
nerves pass out of the spinal canal. 

T'Uc vertebrae in each group have characters which specially dis- 
tinguish them. In man and aU mammals, with few exceptions, 
whatever be the length of the neck, the cervical vertebrae 
are seven in number. In man the body of a cervical 
vertebra is comparatively small, and its upper surface 
is transversely concave ; the arch has long and obliquely sloping 
hiininae ; the ring is large and triangular ; the spine is short, bifid, 
and horizontal; the transverse process consists of two bars of bone, 
the anterior springing from the side of the body, the posterior from 
the arch, and uniting externally to enclose a foramen (vertebrartcrial) 
througli which, as a rule, the vertebral artery passes ; the articular 
processes are flat and oblique, and the upper pair of notches are 
deeper than the lower. The first, second and seventh cervical 
vertebrae have characters which specially distinguish them. The 
first, or atlas, has no body or spine : its ring is very large, and on 
each side of the ring is a thick mass of bone, the lateral mass, by 
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Fig. I. — The Axial 
Skeleton. 

Thccervical vertebrae. 
The thoracic. 

The lumbar. 

The sacral. 

Cbc4Tlie coccygeal. 

CC The series of twelve 
rib.s on one side. 
The prestemum. 

The meso-sternum. 
I'he xiphistemum. 
The dotted line VV 
represents the vortical 
axis of the spine. 
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vvliich it articulates with the occipital bone above and the second 
vertebra below. The second vertebra, axis, or Vertebra dentata, 
ha^ its body sunnounted by a thick, tooth'like odontoid process, 
which is regarded as the body of the atlas displaced from its proper 
vertebra and fused with the axis. This process forms a pivot round 
which the atlas and head move in turning the head from one side 
to llie other; the spine is large, tliick and deeply bihd. The 

seventh, called Vertebra prominens, 
is distinguished by its long prominent 
spine, wliich is not bifid, and by the 
small size of the foramen at the root 
of tlic transverse process. In the 
human spine the distinguishing char- 
acter of all the cervical vertebrae is 
the foramen at the root of the trans- 
verse i^rocess. 

The thoracic vertebrae, formerly 
called dorsal, are twelve in number 
human spine. They 
intermediate in size 
neorae, position to the cervical 
and lumbar vertebrae, and are all 
distingiiislicd by having one or two 
smooth surfaces on each side of the 
body for articulation with the head 
of one or two ribs. The arch is short 
and with imbricated laminae; the 
ring is nearly circular; the spine is 
oblique, elongated and bayonet- 
shaped ; the transverse processes are 
directed back and out, not bifid, and 
with an articular surface in front for 
the tubercle of a rib ; and the articular 
processes are flat and nearly vertical. 
The first, twelfth, eleventh, tenth and 
sometimes the ninth., thoracic verte- 
l>rae arc distinguished from the rest. 
The first is in shape like the seventh 
cervical, but has no foramen at the 
root of the transverse process, and 
has two articular facets on each side 
of the body ; the ninth has sometimes 
only one facet at the side of the 
body ; the tenth, eleventh, and 
twelfth have invariably only a single 
facet on the side of the body, but fiie 
eleventh and twelfth liave stunted 
transverse processes, atul the twelfth 
has its lower articular processes 
shaped like those of a lumbar vertebra. 

The lumbar vertebrae in man are 
five in number. They arc the lowest 
of the true vertebrae, and 
also the largest, especially 
in the centrum. Ine arch 
has short and deep laminae; the 
ring is triangular ; the spine is mas- 
sive and hatchet-shaped ; the trans- 
verse processes are long and pointed ; 
the articular arc thick and strong, 
the .superior i)air concave, the inferior 
convex, and the inferior notches, a.s 
in the thoracic vertebrae, are deeper 
than the superior. In the lumbar 
vertebrae and in the lower thoracic 
an accessory process projects from 
the l>ase of each transverse jiroccss, 
and a mammillary tubercle from each 
superior articular process. The fifth 
lumbar vertebra lias its body much 
deeper in front than behind and its 
spine is less massive. 

The sacrum is composed of live 
originally separate vertebrae fused 
single bone. It forms 
* the upper and back wall of 
the pelvis, is triangular in form, and 
possesses two surfaces, two bi^rders, 
a base, and an apex. The anterior 
or pelvic surface is concave, and is 
marked by four transverse lines, which indicate its original 
subdivision into five bones, and by four pairs of foramina, 
through which are transmitted the anterior sacral nerves. Its 
posterior surface is convex ; in the middle line are four spines, 
because in the last sacral vertebra the spinal canal is not closed 
behind. On each side of ^ these are two rows of tubercles, the 
inner of which are the conjoined articular and mammillary processes, 
the outer the transverse processes of the originally distinct vertebrae. 
Between these rows four pairs of foramina are found transmitting 
the posterior sacral nerves from the sacral canal, which extends 
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Fig. 2.— Vertebral Column 
as seen from behind. 


tlirough the bone from base to near the apex, and forms the lowe 
end of the spinal canal. By its borders the sacrum is articulates 
with the haunch-bones — ^by its base with tiie last lumbar vertebra 
by its apex with the cocc}^. The human sacrum is broader ii 
proportion to its length tlian in other mammals ; tliis great breadti 
gives solidity to llie lower part of the spine, and, conjoined with th 
size of the lateral articular surfaces, it permits a more perfect junctioi 
with the haunch-boncs, and is correlated with the erect position 
Owing to the need in woman for a wide pelvis, the sacrum is broade 
than in man. (For details see A. M. Paterson, '' The Human Sac 
rum,” ScL Trans. R. Dublin Soo. vol. v. ser. 2.) 

The coccyx consi.sts of four or five vertebrae in the human sjun 
though the last one is sometimes suppressed. It is the rudimentar 
tail, but instead of projecting back, as in mammals ^ 
generally, is curved forward, and is not visible externally, 
an arrangement which is also found in the anthropoid apes and ii 
Hoffmann's sloth. Not only is the tail itself rudimentary in man 
hut the vertebrae of wliich it is composed are small, and represen 
merely the bodies and transverse processes of the true vertebrae 
As there are no arches, the ring is not formed, and the spinal caiia 
does not extend, therefore, beyond the fourth piece of the sacrum 
The first coccygeal vertebra, m addition to a body, possesses tw< 
processes or horns, which are the superior articular processes. 

The human spine is more uniform in length in persons of the sam^ 
race than might be supposed from the individual differences ii 
stature, the variation in the height of tlie body in adults being du 
chiefly to differences in tlie length of the lower limbs. The averag 
length of the spine is 28 in. ; its widest part is at the base of th 
sacrum, from which it tapers down to the tip of the coccyx. I 
diminishes also in breadth from tlie base of the sacrum upwards t 
the region of the neck. Owing to the projection of the spines behini 
and the transverse processes on each side, it presents an irrcgula 
outline on those aspects ; but in front it is more uniformly rounded 
owing to the convex form of the antero-lateral surfaces of the bodic 
of its respective vertebrae. In its general contour two series of curve 
may be seen, an antcro-posterior and a lateral. The antero-postcrio 
is tJic more iini)ortant. In the infant at the time of birth the sacro 
coccygeal x>art of the spine is concave forward, but the rest of th 
spine, except a slight forward concavity in the scries of thoraci 
vertebrae, is almost straight. When the infant begins to sit up i\ 
the arms of its nurse, a convexity forward in tlie region of the nec] 
api)cars, and subsequently, as the child learns to walk, a convexit; 
forward in the region of the loins, Hence in the adult sjiine a seric 
of convtjxo-coucavc curves arc found, which are alternate atu 
mutually dependent, and are as.sociatea witli the erect attitude 0 
man* A lateral curve, convex to the right, opposite the iliird 
fourth, and fifth thoracic vertebrae, with compensatory curv 
convex to the left immediately above and below, is due apparent!; 
to the much greater use of the muscles of the right arm over thosi 
of the left, drawing the spine in that region somewhat to the right 
In disease of the spine its natural curvatures are much increased 
and the deformity known as humpback is produced. As the spini 
forms the central part of the axial skeleton, it acts as a column t( 
support not only the weight of the body, but of all that can b 
carried oti the head, back and in tlie upper limbs : by its transversi 
and ^inous processes it serves also to give atiachmcnit to numerou 
muscles, aiidf the trr.ns verse processes of its thoracic vertebrae art 
also for articulation with tlie ribs. 

The Thorax, Pectus, or Chest is a cavity or enclosure the walli 
of which are in part formed of bone and cartilage. Its skeletoi 
consists of the sternum in front, the twelve thoracic 
vertebrae beliiiid, and tlie twelve ribs, with their corre- * 
.sponding cartilages, on each side. 

The sternum or breast bone is an elongated bone which incline! 
downward and forward in the front wall of the chest. It consists o 
three jiarts — an upper, called manubrium or presternum ; steraum 
a middle, the gladiolus or mesosternum ; and a lower, the 
eusiform process or xipliistermim. Its anterior and postcrioi 
surfaces are marked by transverse lines, which indicate not only th< 
subdivision of the entire bone into three parts, but that of the meso 
sternum into four originally distinct segments. Each lateral bordc] 
of the bone is marked by sevtm depressed surfaces for articulatioi 
with the seven upper ribs : at each side of the upper border of th« 
])rt\stcnium is a sinuous depression, where the clavicle, a bone o 
the upper limb, articulates with this bone of the axial skeleton. Th< 
xiphistemum remains cartilaginous up to a late period of life, anc 
from its pointed form has been named the ensiform cartilage. 

The nbs or costae, twenty-four in number, twelve on each side 
of the thorax, consist not only of the bony ribs, but of a bar oJ 
cartilage continuous with the anterior end of each bone, Coataa 
called a costal cartilage, so that they furnish examples of a 
cartilaginous skeleton in the adult human body ; in aged persons 
these cartilages usually become converted into bone. The uppei 
seven ribs are connected by their costal cartilages to the side 01 the 
sternum, and are called sterncU or true ribs ; the lower five do not 
reach the sternum, and are named asternal or false, and of these 
the two lowest, from being comparatively unattached in front, are 
called free or floating. Another and perhaps more useful classification 
i.s to speak of the first seven ribs as vertebro-stemal, the next three 
as vertebro<*costal, and the last two as vertebraL All the ribs are 
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articulated behind to the thoracic vertebrae, and as they are sym- 
metrical on the two sides of the body, the ribs in any given animal 
are always twice as numerous as the thoracic vertebrae in that 
•animaL- They form a series of osseocartilaginous arches, which 



From Arthur Thomion, Cunningham s TtxUBwh o/AmUpmy, 

Fig. 3.— The Thorax as seen from the Front. 

extend more or less perfectly around the sides of the chest, A rib 
is an elongated bone, and as a rule possesses a head, a neck, a tubercle 
and a shaft. The head usually has two articular surfaces, and is 
connected to the side of the body of two adjacent thoracic vertebrae ; 
the neck is a constricted part of the bone, uniting the bead to the 
shaft ; the tubercle, close to tlie junction of the shaft and neck, is 
the part which articulates with the transverse 
process of the vertebra. The shaft is com- 
pressed, possesses an inner and outer surface, 
and an upper and lower border, but from the 
shaft being somewhat twisted on itself, the 
direction of the surfaces and borders is not 
uniform throughout the length of the bone. 

The ribs slope from their attachments to the 
^ine, at first outward, downward and back- 
ward, then downward and forward, and where 
tlie curve changes from the teickward to the 
forward direction an angle is formed on the rib. 

'J'he angle and the tubercle arc at the same 
place in the first rib and in each succeeding rib SpP. 
the angle is a little farther from the tubercle 
tlian in the last. 

The first, tenth, eleventh and twelfth ribs 
articulate each with only one vertebra so that 
there is only one surface on the head. The 
surface of the first rib which is not in contact 
with the lung is directed upward, forward and 
outward while that of the second rib is much 
more outward ; the eleventh and twelfth ribs 
are rudimentary, have neither neck nor tubercle, 
and are pointed anteriorly. The ribs are by no 
means uniform in length 9 they increase from 
the first to the seventh or eighth, and then 
diminish to the twelfth ; the first and twelfth 
are therefore the shortest ribs. The first and 
second costal cartilages are almost horizontal, but the others are 
directed upward and inward. 

In its general form the chest may be likened to a barrel which is 
wider be&w than above. It is rounded at the sides and flattened in 
front and behind, so that a man can lie either on his back or his belly. 
Its upper opening slopes downward and forward, is small in size, and 


allows the passage of the windpipe, gullet, large veins and nerves 
into the chest, aixd of several large arteries out of the chest into the 
neck. The base or lower boundary of the cavity is much larger than 
the upper, slopes downward and backward, and is occupied by the 
diaphragm, a muscle which separates the chest from the cavity of 
the abdomen. The transverse diameter is greater than the antero- 
posterior, and the antcro-postcrior is greater laterally, where the 
lungs are lodged, than in the mesial plane, which is occupied by the 
heart. 

Embryology. — The first appearance of any stiffening of the embryo 
is the formation of the notochwd^ wliich in the higher vertebrates is 
a temporary structure and is not converted into cartilage or bone. 
It also differs from the bony skeleton in that it is derived from the 
entoderm or inner of the three layers of the embryo while the bony 
skeleton is formed from the mesoderm or middle layer and, just as 
the entoderm is an older layer of the embryo than the mesoderm, 
so the notochord cr entodemial skelet.on precedes, both in embryology 
and in phylogeny or comparative anatomy, tlie bony mesodermal 
skeleton. 

In the accompanjring figure (fig. 4) the notochord is seen in section 
fully formed and lying between the entoderm and the neural canal. 
Its first formation is at an earlier period than this, Ixiforc the neural 
groove has closed into a canal, and it appears at first as an upward 
groove from the most dorsal part of the entoderm in what will later on 
be the cervical region of the embryo. 'I'lie groove, by the union of 
its edges, becomes a tube, sometimes spoken of as the chordal tube, 
but the cavity of this is soon obliterated by the growth of its cells, 
so that a solid clastic rod is formed which grows forward as far as the 
pituitary region of the skull and backward to where the end of the 
coccyx will be. 

While the develoi>m<int of the notochord is going on the mesoderm 
on each side of it is dividing itself into a series of masses called 
mesodermic somites (sec fig. 4, PS) or protovertebrae. This process 
logins in the cervical region and proceeds forward and backward 
until thirty-eight pairs have been formed for the neck and trunk and 
probably four extra ones for the occipital region of the .skull. Kach 
of these somites eonsist.s of three parts : that nearest the surface 
ectoderm is tlic cutaneous himella (fig. 4, CL), Deep to this and 
separated in the earlier-formed somites by a space is the muscle 
layer (fig. 4, ML) wliile deepest of all and nearest the nerve cord and 
notochord is the sekr otogenous layer (fig. 4, SL). It is this layer 
which gradually meets its fellow of the opposite side and encloses the 
nerve cord and the notochord in continuous tubes of mesodermal 
tissue, thus forming the membranous vertebral column^ which is 
perforated for the exit of the .spinal nerves, but the intervals between 
the successive mesodermic somites are still marked by the tissue 
being rather denser there. I'hc next stage is that of chondrification 
or the conversion into cartilage of each segment of the membranous 
vertebral column surrounding the notochord. In this way the bodies 
of the cartilaginous vertebrae are formed and each of these is 
segmental, that is, it corresponds to a muscle segment and a spinal 
nerve. The cartilaginous neural arch, however, which surrounds the 
nerve cord is intersegmental and is formed in the denser fibrous 
tissue wliich separates each somite from the next. This aLo applies 
to the cartilaginous ribs wliich appear in the fibrous intervals (myo- 
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From Alfred H. Youiir and Arthur Robinson, Cunningh.im’s Text* Book 0/ Anatotuy. 

Fig. 4. — Transverse Section of a Ferret Embryo, .showing further differentiation of 

the mesoderm. 

ML Muscular layer of mcso‘ 
dermic somite. 

N Notochord. 

NC Neural crest. 

PA Primitive aorta. 

PS Mesodermic somite. 

SB Spongioblast. 

SC Spinal cord. 


CC 

CL 


CO 

EC 

EN 

GC 


Central canal. 
Cutaneous lamella 
of protovertebral 
somite. 

Coelom. 

Ectoderm. 

Entoderm. 

Germinal cell. 


SO Spinal ganglion. 

SL Scleratogenous layer 
of protovertebral 
somite. 

SoM Somatic mesoderm. 
SoP Somatopleure. 

SpM Splanchnic mesoderm. 
SpP Splanchnopleure. 


commata) between the muscle plates (myotomes), and so it is easy 
to realize that each typical rib must articulate with the ^dies of 
two adjacent vertebrae, but with the neural arch, through its tran.s- 
verse process, of only one. 

The intersegmental tissue between the bodies of the vertebrae 
becomes the intervertebral discs and in the centre of these a pulpy 
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mass is found which contains some remnants of the notochord. 
Elsewhere this structure is pressed out of existence and there is no 
further use for it when the cartilaginous vertebrae are once formed. 
One other series of structures must be mentioned though they do not 



From Arthur Tbuinson, Cunnitighum's TexUIinok p/ A nAionty, 

Fig. 5. — Ossification of Vertebrae. 

21 Centre for summit of odontoid pro- 


Cervical Veriebra* 

1 Centre for body. 

2 Superior epiphysial plate. 

3 Anterior oar of transverse process 

developed by lateral extension from 
pedicle. 

4 Neuro-central synchondrosis. 

5 Inferior epiphysial plate. 

Lumbar Vertebra* 

6 Body. 

7 Superior epiphysial plate. 

8 Epiphysis for mammillary process. 

9 Epiphysis for transverse process. 

10 Epiphysis for spine. 

1 1 Neuro-central s^mchondrosis. 

12 Inferior epiphysial plate. 

Dorsal Vertebra* 

13 Centre for body. 

14 Superior epiphysisU plate, 

about puberty ; unites 
year. 

15 Neuro-central'synchondrobis docs not 

ossify till 5th or 6tU year. 
x6 Appears at puberty; unites at 25th 
year. 

17 Appears at puberty ; unites at 25th 
year. 

x8 Appears about 6th week. 

Axis, 

ig Centre for transverse process and 
neural arch ; appears about 8th 
week. 

20 Synchondroses close about 3rd year. 


appears 
at 25th 


cess ; appears 3rd to 5th year, fuses 
8th to 1 2th year. 

22 Appears about 5th or 6th month ; 

unites with opposite side 7th to 8th 
month. 

23 Synchondrosis closes from 4th to 6th 

J ^eai'. 

erior epiphysial plate ; appears 
about puberty, unites about 25th 
year. 

25 Single or double centre for body; 
appears about 5th month. 

Atlas. 

26 Posterior arch and lateral masses 
developed from a single centre on 
either side, which appears about 
7th week. 

27 Anterior arch and portion of superior 
articular surface developed from 
single or double centre, appearing 
during 1st year. 

Dorsal Vertebra, 

28 Epiphysis for transverse process; 
appears about puberty, uni&s about 
25th year. 

29 Epiphysis appears about puberty ; 

unites about 25th or 27th year. 

30 Centre for neural arch on cither side ; 
appears about 6lU or 7111 week, the 
laminae unite from birth to 15U1 
month. 

31 Centre for body ; appears about 6th 
week, unites with neural arch from 
5th to 6th year. 


play any great part in human development. In the interscgmental 
tissue ventral to each of the intervertebral disks a transverse rod of 
cells, known as a hypochordal bar, is formed which connects the heads 
nf two opposite ribs. In man the greater number of these either 
disappear or form the middle fasciculus of the stellate ligament 
whicfi joins the head of the rib to the intervertebral disk, but in the 
case of the atlas the rod chondrifies to form the anterior (ventral) 
arch which is therefore interscgmental, while the segmeiitel body 
of the atlas, through which the notochord is passing, joins the axis to 
form the odontoid process. These hypochordal l>ars are interesting 
as the last remnant in man of the haemal arch of the vertebrae of 
fishes (see subsection on comparative anatomy). In the cervical 
region the ribs arc very short and form tlie ventral boundary of the 
foramen for the vertebral artery. They are so short that little 
movement occurs between them and the rest of the vertebra, hence 
no joints are formed and bie rib element becomes fused with the 
centrum and transverse process, leaving the vertebrarterial canal 
between. Sometimes in the seventh cervical vertebra the rib element 
is much longer and then of course more movement occurs, and instead 
of fusing with the rest of the vertebra it remains as a separate cervical 
rib with definite joints. 

The sternum is developed according to G. Ruge by a fusion of the 
ventral ends of the ribs on each side thus forming two parallel longi- 
tudinal bars which chondrify and eventually fuse together in the mid 
line. The anterior seven or sometimes eight ribs reach the sternum. 


but tlxe ventral ends of the xxinth and sometimes the < _ ^ 

remain as the xiphistemum, indeed a fibrous band is sometmes seen 
joining the caudal end of that structure to the ninth rib. The fusion 
of the two parallel bars begins at their cephalic ends and sometimes is 
interrupted toward the caudal end, thus leading to 
cleft or perforate sternum. At the cephalic end 01 
JO each sternal bar, close to the place where the 
clavicles articulate, is an imperfectly separated 
patch of cartilage \v!uch usually fuses completely 
with the prestemum, though sometimes it remains 
distinct and may later acquire a separate centre o* 

1 7 ossification and so form a separate episternal bone 
on each side. If the sternum is to be regarded as 
the fused ventral ends of the thoracic ribs, the 
episternal elements are probably the remnants of 
the ventral ends of the seventh cervical ribs. 'J'he 
question of the moxphological meaning of the 
sternum and surrounmng parts cannot be settled 
entirely by a study of their development even when 
combined with what we know of their comparative 
anatomy or phylogeny. Professor A. M. Paterson 
(The Human Sternum, London, 1904) takes a dif- 
ferent view from the foregoing and regards the 
sternum as derived from the shoulder girdle. To 
this point of view we shall return in the section 
on comparative anatomy. 

The last stage in the development of the axial 
skeleton is the ossification of the cartilage; bony 
centres appear first in each half of the neural arches 
of the vertebrae and a little later (tenth week) 
double centres are deposited in the centra though 
these are so close together and fuse so rapidly that 
their double nature is often only indicated by their 
ov^ or dumb-bell-like appearance. The bone in the 
two halves of the neural arch spreads and fuses in 
the mid dorsal line, and later on joins the ossified 
centrum ventral to the facet for the rib. Tins point 
of junction remains as a narrow strip of cartilage lor 
a long time and is known as me neuro-centr^ 
suture or synchondrosis. The head of the rib 
therefore articulates witli the developmental neural • 
arch instead of the centrum. About the age of 
puberty secondary centres or epiphyses appear at 
the tips of the transverse and spinous processes and 
as thin plates just above and below the body (sec 
fig, and 3). These are fully united by the 
twenty-fiftl^ year. In the lower two cervical verte- 
brae there is often a seiiarate centre for the part 
corresponding to the rib, while the lumbar have an 
extra epiphysis lor the mammillary process. I'hc 
atlas has one centre for each side of tlie dorsal part 
of tlie arch and one (probably two fused) lor the 
ventral part, wJiich has already been referred to as 
a hypochordal bar. In the axis, in addition to the 
ordinary centres, there is one for each side of the 
odontoid process and one for the tip (see fig. 5— 
20, 21, 22). The sacral vertebrae have the usual 
centres, except that the anterior part of tlic lateral 
mass (costal element) has a separate centre and 
that there are two extra centres on each side of 
the whole sacrum where it articulates with the ilium 
(sec fig. 6). , ^ 

The ribs ossify by one primary centre appearing 
about the sixth week and by secondary ones 
for the tuliercle and head. The sternum is ossified 
bv centres which do not appear opposite tlic attachment of 
the ribs but alternately with them, so that although the original 



From Arthur Thomson, Cunningham’s Texi^Book pf Anaipwy, 

Fig. 6.~-Ossification of Sacrum — a, a, Centres for bodies; b,b, 
Epiphysial plates on bodies ; c,c, Centres for costal elements ; a, a, 
Centres for neural arches ; e,e, Lateral epiphyses, 

cartilaginous structure is probably intcrsegmental the l^ny segments 
are segmental like those of the vertebral centra. As seven ribs 
articulate with the sternum six centres of ossiftcati^ between them 
might be looked for, but there is so little room between the pcmits 
of attachment of the sixth and seventh ribs that centres do not occur 
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here as a rule. Consequentiy five centres are found ; those for the 
two higher segments being single while the lower ones are oiten double. 
LAter on in life a centre for the xiphistemum appears. 



At 3 years. 

From Arthur Tbomion, Cunningham's TtteUBook 0/ Anatomy. 

Fig. 7. — Ossificadoii of the Sternum. In this figure the second as 

well as the third segment of the body possesses two centres. 

1 Appears about 5 lh or 6th month; 111 . segment unites 

month. with II. about puberty ; IV. 

2 A2>pear about 7th month; segment imites with ill. in 

unite from 20 to 25. early childhood. [later. 

3 Appear about 8th or 9th 4 Appears about 3rd year or 

For further details see C. S. McMurrich, The Development of the 
Human Body (London, 1906). This includes bibliography, but G. 
Ruge’s paper on the development of the sternum (Morph. Jahrb, vi. 
1880) is of special importance. 

Comparative Anatomy . — Just as in development the notochord 
forms the earliest structure for stiffening the embryo, so in the 
animal kingdom it appears before the true backbone or vertebral 
column is evolved. This is so important that the older phjrlum of 
Vertebrata has now expanded into that of Chordata to include 
all animals which cither permanently or temporarily possess a noto^ 
chord. In the subphylum Adclochorda, which includes the worm- 
hke Balanoglossus, as well as the colonial forms Rhabdoplcura and 
Ccphalodiscus, an entodcrmal structure, apparently corresponding 
to the notochord of higher forms, is found in the dorsal wall of the 
pharynx. In the subphylum Urochorda or Tunicata, to which the 
ascidians or sea*squirts belong, the notochord is pre.sent in the tail 
region only and as a rule disappears after the metamorphosis from 
the larval to the adult form. In the Acrania, which are represented 
by Amphioxus (the lancelet), and are sometimes classed as the 
lowest division of the subphylum Vertebrata, the notochord is 
permanent and extends the whole length of the animal. Both this 
and the nerve cord dorsal to it are enclosed in tubes of mesodermal 
connective tissue which are continuous witli the fibrous myoconi- 
mata lietwcen the myotomes. Here then is a notochord and a 
membranous vertebral column resembling a stage in man's develop- 
ment. In the Cyclostomata (hags and lampreys) the notochord and 
its sheath persist through life, but in the adult lamprey (Potromyzon) 
cartilaginous neural arches are developed. In cartilaginous ganoid 
fishes like tlie sturgeon, the notochord is persistent and has a strong 
fibrous sheath into which the cartilage from the neural arches 
encroaches while in the elasmobranch fishes (sharks and rays) the 
cartilaginous centra are formed and grow into the notochord, thus 
causing its i)artial absori.)tion. The growth is more marked peri- 
pherally tlian centrally, and so each ccntnim when removed is seen 
to be deeply concave toward both the head and tail ; such a vertebra 
is spoken of a.s amphicoehus and with one exception is always found 
in fishes which have centra. In the body fish (Teleostei) and mud- 
fish (Dipnoi) the vertebrae are ossified. 

If a vertebra from the tail of a bony fish like the herring be 
amined, it will be seen to have a ventral (haemal) arch surrounding 
the caudal blood-vessels and corresponding to the dorsal or neural 
arch wliich is also present. In the anterior or visceral part of the 
body the haemal arch is split and its two sides spread out deep to 
the muscles and lying between them and the coelom to form the ribs. 
In the olasmobranchs on the other band the ribs lie among the 
miiscles as they do in higher vertebrates, and tlie fact that both 
kinds of ribs are coexistent in the same segments in the interesting 
and archaic Nilotic fish Polypterus bichir shows that they are de- 
veloped independently of one another. The sternum is never found 
in fishes with the possible exception of the comb-toothed shark 
(Notidanus). Among the Amphibia the tailed forms (Urodela) have 
amphicoeious vertebrae in embryonic life and so have some of the 
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adult salamanders, but usually the intercentral remnants of the 
notochord are pressed out of existence by the forward growth of 
the centrum behind it, so that in the adult each vertebra is only 
concave behind (opisthocoelous). In tlie Anura (frogs and loads), 
on^e other hand, the centra are usually concave forward (i^rococlous) 
^d some of the posterior ones became fused into a long delicate 
bone, the urostyle. The ribs of urodeles have forked vertebral ends 
and are thus attached to the centrum as well as to the neural arch 
of a vertebra ; this forking is supposed to be homologous with the 
double ribs of I^oljyterus already referred to. The sternum as a 
constant structure first appears in ami)hibians and i.s more closely 
connected with the shoulder girdle than with the ribs, the ventral 
Click of which, except in tlie salaiiiaiKler Nccturus, are rudimentary. 
It is not certain whether it is the hontulogue of the sternum of the 
fish Notidanus, but tlie subject is discussed by T. J. Farker and 
A. M. Paterson (The Human Sternum, X.ondon, 1904, p. *jo), and 
still requires furtlier re.search. If the sternum be regarded as a 
segmental structure or series of segmental structures corresponding 
to the centra of the vertebrae there is no reason why it should not 
develop independently of the inter.segmental ribs and, when the ribs 
are suppressed, gain a secondary connexion with the shoulder girdle. 
In Reptilia the centra of the vertebrae are u.sually procoelous, 
though there are a lew examples, such as the archaic Tuatera lizard 
(Sphenodon), in which the amj)hicoclous arrangement persi.sts. 
*rhere are several cervical vertebrae instead of one, which is all the 
amphibians have. The odontoid bone is usually separate both from 
the atlas and axis while, between the atlas and the skull, there are 
rudiments of an extra intervertebral dorsal structure or pro-atlas 
in some forms such as the crocodile and Sphenodon lizard. Two 
sacral vertebrae (i.e. vertebrae articulating with the ilium) are 
generally present instead of the one of the Amphibia, but they are 
not fused together as in mammals. In the tail region haemal arches 
are often found enclosing the caudal artery and vein as they are 
also in urodele amphibiaius ; in some species thc'se are separate and 
are then spoken of as chevron bones. In the Crocodilia intervertebral 
disks first appear. Ribs arc present in the cervical, thoracic and 
lumbar regions, and in the Chclonia (tortoises) the cervical ones 
blend with the vertebrae a.s they do in higher forms. In crococlile.s 
a definite vertebrarterial canal is established in the cervical region 
which henceforward becomes permanent. I'he shafts of the ribs are 
sometimes all in one piece as in snakes or they may be developed by 
tlircc separate centres as in Sphenodon with intervening joints. 
In these cases dorsal, intermediate and ventral elements to each 
shaft are present. In Crocodilia and Sphenodon there are si>ur6 
from each thoracic rib whicli overlap the next rib behind and an> 
known as uncinate processes ; they are developed in connexion with 
the origin of the external oblique muscle of the abdomen and are 
very constant in birds. The ventral elements of some of the hinder 
ribs are found in the Crocodilia lying loose in tJic myocommata of 
the rectus and oblic^uus intemus (inscripliones tendmeae) and are 
known as abdominal ribs, while the sacral vertebrae articulate with 
the ilium through the intervention of short rods of bone, sometimes 
called pleurapophyses, which arc no doubt sacral ribs. The sternum 
of rcpbles is a broad plate of cartilage which may be calcified but is 
seldom converted into true bone ; it always articulates with the 
coracoids (see section Appendicular) anteriorly and with a variable 
number of ribs laterally and posteriorly. 1 1 sliould not be confounded 
with the dagger-shaped intcrclavicle which, like the clavicles, is a 
membrane bone and overlaps the sternum ventrally. It is also 
probable that the intcrclavicle is morphologically quite di.stinct 
from the cpistemum, of which ve.stiges are present in man and 
are referred to above in the section on embryology (see fig. 27). In 
birds the characteri.stics are largely reptilian wi& some specialized 
adaptations to their bipedal locomotion and power of flight. One 
effect of this is lliat the two tnie sacral vertebrae become secondarily 
fused with the adjacent lumbar, caudal and even thoracic^ and these 
again fuse with the ilium so that the posterior part of a wd's trunk 
is very rigid. The neck, on the other hand, is very movable and 
the centra articulate by means of saddle-shaped joints which give 
the maximum of movement combined with strength (see Joints), 
The caudal vertebrae arc fused into a flattened bone, the pygostyie, 
to support this tail feathers. In the fossil bird Archaeopteryx the 
centra are amphicoclou.s and the long tail has separate caudal 
vertebrae. The ribs arc few and consist of dorsal (vertebral) and 
ventral (sternal) parts ; the former almost always have uncinate 
processes. Free cervical ribs are often present and Archacoptciyx 
osseSvsed abdominal ribs. The sternum is very large and in flying 
irds (Carinatae) has a median ked (carina) projecting from it, 
while the non-flying, ostrich-like birds (Ratitac) have no such 
structure. 

In Mammalia the centra articulate by mean.s of tiic interveriebral 
disks and it is only in this class that the epiphysial plates appear 
though these are absent in the Monotremata (duck-mole, Ac.) and 
Sirenia (sea-cows). The cervical vertebrae are with a few exceptions 
(two-toed and three-toed sloths and the manatee or sea-cow) always 
seven in number, and some, usually all, of them have a vertebrar- 
terial canal in the transverse process. In some of the Cetac^ they 
are fused together. In tlie Omithorhynchus the odontoid is a 
separate bone, as it is in many reptiles, but this part includes the 
facets by means of which the axis and atlas articulate. The thoracic 
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vertcjbrae vary from ten in some of the whales and the peba armadillo 
to twenty-four in the two-toed sloth, ^ough thirteen or fourteen is 
tlie commonest number. In the anterior part of the thoracic region 
the spines point backward, while in the posterior thoracic and 
lumbar regions they have a forward direction. There is always one 
spine in the posterior thoracic region, which is vertical, and the 
vertebra which bears this is known as the anticlinal vertebra. The 




Fig. 8 . — Anterior Surface 
of Sixth Cervical Vertebra 
of Dog. 

5 Spinous process. 
az Anterior zygapophysis. 

V Vertebrarterial canal. 
t Transverse process. 
t' Its costal lamella. 


Fig. 9. — Side View of the 
First Lumbar Vertebra of a 
Dog (Canis /atniliaris). 
s Spinous process. 
m Metapophysis. 
az Anterior zygapophysis. 
pz Posterior zygapophysis. 
a Auapophysis. 
t Transverse (costal) pro- 
cess. 

lumbar vertebrae vary from two in the Omithorhynchus and some 
of the armadillos to twenty-one in the dolphin, the average number 
being probably six. Both the mammillary and accessory tubercles 
(meta- and ana-pophyscs) arc in some forms g^'eatly enlarged. It 
is usually held that the former are morphologically muscular pro- 
cesses while the latter represent the transverse processes of the 
thoracic vertebrae. In the American edentates additional articular 
processes (zygapophyses) are developed, so that these animals are 
sometimes divided from the old-world edentates and spoken of as 
Xenarthra. 

Lying ventral to the intervertebral disks in many mammals 
small paired ossicles are occasionally found ; these arc called inter* 
centra and are ossifications in the hypochordal bar (see subsection 
Dll embryology). They probably rejire.sent the places where the 
chevron bones or haemal arches would be attached and are the 
hoxaologues of the anterior arch of the atlas (see hg. lo). 

Boulcngcr has jiointed out that 
the.se iiiterccntra, either as 
paired or median ossicles, are 
often found in lizards {P. 2 .S., 
1891, p. 1 14). The .sacrum con- 
sists of true sacral vertebrae, 
which directly articulate with 
the sacrum, and false, which are 
caudal vertebrae fused with the 
others to form a single bone. 
There is also reason to believe 
that vertebrae which are 
originally lumbar become 
secondarily included in tlie 
sacrum because in the develop- 
ment of man the pelvis is at 
first attached to the Uurtieth 
vertebra, but gradually shifts 
forward until it reaches the 
twenty-fifth, twenty-sixth and 
twenty-seventh ; the twenty- 
fifth or first sacral vertebra has, 
however, a freauent tendency to 
revert to the lumbar type and 
sometimes may do so on one 
Aficr 1. G. ParsoM, “On Anatomy of side but not Oil the other. A. 

.8w patcrson, on the other lund, 
Fig. 10. — The Intercentra of brings forward evidence to 
the Lower Part of the Vertebral prove that the human sacrum 
Column, a, at Intcrcentra. undergoes a backward rather 

than a forward shifting 
{Scientif. Trane. R. Dublin Society, vol. v., ser. ii, p. 123). Taking 
Uie vertebrae which fuse together as an arbitrary definition of the 
sacrum, we find that the numlier may vary from one in Cercopithecus 
patas to thirteen in s^e of the armadillos, and, if the Cetacea are 
included^ ^ bottle-nosed dolphin, Tursiops. Four 

seems average of sacral vertebrae in the mammalian 

claai afilftwilwm or two are true sacral. In some of the Edentata 
the imiliafMtoral^rtebrae are fused with the ischium, in other 
WDiat the sa 4 l\»-sciatic ligament i.s ossified. The lateral 




Fio. XI.— Anterior Surface of 
Fourth Caudal Vertebra of Por- 
poise (Phocaena communis), 
s Spinous process. 
m Metapophysis. 
t Transverse procc.ss. 
h Chevron bone. 

of a cervical rib joining it 
column, and the result is 


centres of ossification which form the articular surface for the ilium 
probably represent rib elements. The caudal or tail vertebrae vary 
from none at all in the bat Megadenna to forty-nine in the pangolin 
(Manis macrura). The anterior ones are remarkable for usually 
having chevron &>nes (shaped like a V) on the ventral surface of the 
interccntral articulation. These protect the caudal vessels and give 
attachment to the ventral tail muscles. The ribs in mammals 
correspond in number to the 
thoracic vertebrae. In mono- 
tremes the three parts of the 
rib (dorsal, intermediate and 
ventral) already noticed in the 
reptiles are found, but usually 
the intermediate part is sup- 
pressed. The ventral part 
generally remains cartilaginous 
as it does in man though 
sometimes it ossifies as in the 
armadillos. In the typical 
pronograde mammals the shape 
of the ribs differs from that of 
tlie higher Primates and man : 
they are so curved that the 
dorso - ventral diameter of the 
thorax is greater tlian the 
transverse while in the higher 
Primates the thorax is broader 
from side to side than it is 
dorso-vcntrally. In this respect 
the bats agree with man and 
the lemurs with the pronograde 
mammals. 

In some whales the first rib 
articulates by an apparently 
double head with two verte- 
brae; this is probably the result 
a little way from the vertebral 
homologous wivh those cases in man in which a cervical rib joins 
the fir.st thoracic as it sometimes docs. In the toothed whales, of 
which the porpoise is an example, the more posterior ribs lo.se their 
heads and necks and only articulate with the transverse processes. 
The sternum of mammals typically consists of from seven to nine 
narrow segments or sternebrae, the first of wlxich (prestemum) is 
often broader than those bcliind. As a rule the second rib articulates 
with the interval t>etween the first and second pieces, but sometimes, 
as in the gibbon, it is the third rib which does so. When this is the 
case, as it sometimes is in man, the first two stenicbrae have pro- 
bably fused (.see A. Keith, Journ. Anat. and Phys. xxx. 273). The 
segmental character of the separate sternebrae contrasts strongly 
with the intcrsegmental of the ribs. When the pectoralis major 
muscle is largely developed, as in the mole and bats, the sternum, 
especially the prestemum, develox>s a keel as in birds. In the 
toothed whales there is usually a cleft or perforation throughout life 
between the two lateral halves of the sternum. In the whalebone 
whales the mesosternum is suppressed and consequently only tlie 
first ribs reach the ster- 
num; this is of great 
interest when the 
oblique po.sition of the 
diaphragm (see art. 

Diaphragm) in these 
animals is remembered, 
and makes one suspect 
that the develox^ment 
of the sternum in mam- 
mals is dependent ofa 
and subservient to the 
attachment of the dia- 
phragm. The broad- 
ened thorax of the 
anthropomorpha is ac- 
companied by a broad- 
ened sternum and the 
sternebrae of the 
mesosternum fuse to- 
gether early, though in 
the orang they not only 
remain separate but 
each half of them re- pio. la.^-^Stemum and strongly ossified 
m^ns separate until the sternal Ribs of Great Armadillo (Pr*Wew 
animal IS half-grown, ^i^as). Presternum; .vs, xiphisternum. 
Ihc epistemum is re- ' 

presented by small ossicles which occasionally occur in man, while in 
the Omithorhynchus and the tapir there is a separate bone in front 
(cephalad) of the presternum which in the former animal is distinct 
at first from the interclavicle, and this probably represents the 
epistemum, though it was called by W. K. Parker by the noncom- 
mittal name of pro^steon. 

For further details and literature see S. H. Reynolds, The Vertex 
lifote Skeleton (Cambridge, 1897) ; W. H. Flower and H. Gadow 
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Osteology 0/ the Mammalia (London^ 1SK5) ! R* WieUersheim, 
Comparative Anatomy of Vertebrates ^ adapted and translated by 
W. N. Parker (l^ndon, 1907) ; R. Wiedersiieim and G. Howes, The 
Structure of Man (London, 1897) ; C. Gcgenbaur, Vergleich. Anal, 
der Wirbeltiere, Band i* (Leipzig, 1901). 

Appendicular. 

The bony framework of the two appendages or extremities, 
as the upper and lower limbs are called, is built up on the same 
plan in both. Each consists of a limb girdle (shoulder and hip 
girdles) connecting it with the axial skeleton, a proximal single* 
bone segment (humerus, femur), a distal double bone segment 
(radius, ulna ; tibia, hbula), the hand and foot segments (carpus, 
metacarpus ; tarsus, metatarsus) and the digits (phalanges). 
It should be understood tliat in the following descriptions the 
terms internal and external arc used in relation to the mid-line 
of the body and not to that of the limb. 

The upper limb in man may be subdivided into a proximal part or 
shoulder, a distal part or hand, and an intermediate shaft, wliich 
_ consists of an upper arm or brarMum, and a forearm or 

ante^rachium. In each of these subdivisions certiun 
bones are found : in the shoulder, the clavicle and scapula ; 
in the upper arm, the humerus ; in the forearm, the radius and 
ulna, the bone of the upper arm in man being longer thiui the bones 

of the forearm; in 
^ the liand, the car- 

pal and metacar- 
pal bones and the 
phalanges. The 
scapula and 
clavicle together 
form an imperfect 
bony arch, tlic 
Scapular Arch or 

Fig. 13.— -Diagrammatic iTection to represent Shoulder Girdle ; 
the Relations of the Shoulder Girdle to the ithe shaft and 
Trunk. hand form a free 

V A thoracic vertebra. Cl The clavicle. divergent Ap- 

C A rib. M The meniscus at pend age. The 

St The sternum. its sternal end. shoulder girdle is 

Sc The scapula. H The humerus. the direct medium 

Cr The coracoid. connexion be- 

tween tlic axial 

skeleton and the divergent part of the limb ; its anterior segment, 
tJie clavicle, articulates with the upper end of the sternum, wliilst 
its posterior segment, the scapula, approaclics, but docs not reacii, 
the dorsal spines. 

The clavicle, or collar bone (hg. 14), is an elongated bone which 
extends from the upper end oi tlic sternum horizontally outward, 
cimvicim ^ articulato with the acromion process of the scapula. 

™ It presents a strong sigmoidal curve, which is associated 

with Uie transverse and horizontal direction of the axis of the human 
shoulder. It is slender in the female, but powerful in muscular 
males ; its sternal end thick and somewhat triangular ; its acromial 
end, flattened from above downward, has an ov^ articular surface 
for the acromion. Its shaft has four surfaces for the attachment 
of muscles ; and strong ligaments connecting it with the coracoid, 
is attached to the under surface, near the outer end, whilst near the 
inner a strong ligament passes between it and the first rib. 

The scapula, or shomder blade (fig. 14), is the most important 
bone of the shoulder girdle, and is present in all mammals. It lies 
ccMnniM upper and back part of the wall of the chest, 

sumpuimb reacliing from the second to the seventh rib. Its form is 
plate-like and triangular, with three surfaces, three borders, and 
three angles. Its costal or ventral surface is in relation to the ribs, 
from winch it is separated by certain muscles : one, called sub- 
scapularis, arises from the surface itself, which is <iften termed 
subscapular fossa. I'lie dorsum or back of the scapula is traversed 
from behind forward by a prominent spine, which lies in the proper 
axis of the scapula, and subdivides this aspect of the bone into a 
surface above the spine, the supraspinous fossa, and one bellow the 
spine, tile infra-spinous fossa. The spine arches forward to end in 
a broad flattened process, the acromion, which has an oval articular 
surface for the clavicle ; lioth spine and acromion are largely de- 
veloped in the human scapula in correlation with the great size of 
tlie trapezius and deltoid muscles, which are concerned in the 
elevation and abduction of the upper limb. I'he borders of the 
scapula, directed upward, backward, and downward, give attach- 
ment to several muscles. The angles are inferior, antero-superior, 
and postero-superior. The antero-superior is the most important ; 
it is truncated, and has a large, shallow, oval, smooth surface, the 
glenoid fossa, for articulation with the humerus, to form the shoulder 
joint. Overhanging the glenoid fossa is a curved beak-Eke process, 
the coracoid, which is of importance as corresponding with the 
separate coracoid l>one of monotremes, birds and reptiles. The line 
of demarcation between it and the scapula proper is marked on the 
upper bord«-r of the scapula by the supra-scapular notch. 
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The humerus, or bone of the upper arm (fig. 14), is a long bone, 
and consists of a sliaft and two extremities. The upper extremity 
possesses a convex spheroidal smooth surface, the head, „ 
for articulation with the glenoid fossa of the scapula ; it 
is surrounded by a narrow constricted neck, and where the neck 
and shaft become continuous witli each other, two processes or 
tuberosities arc found, to which are attached the rotator muscles 
arising from the scapular fossae. Between the tuberosities is a 
groove in which the long tendon of the biceps rests. A line drawn 
through the head of the humerus peri)en- 
dicular to the middle of its articular 
surface, forms with the axis of the shaft 
of the bone an angle of 40®. The shall 
of the humerus is triangular in section 
above, but flattened and expanded 
btdow ; about midway down the outer 
.surface is a rough ridge for the insertion 
of the deltoid muscle, and on the inner 
surface another rough mark for the 
insertion of the coraco brachialis. A 
shallow groove winds round the back of 
the bone, in which the musculo-spiral 
nerve is lodged. The lower extremity 
of the humerus consists of an articular 
and a non-ar ticular portion . The articular 
has a small head or capitellum externally 
for the radius, and a pulley or trochlea 
internally for the movements of the ulna 
in flexion and extension of the limb. 

The non-articular part has a projection 
both on its inner and outer aspect ; these 
are known as the internal and external 
condyles, and of these the internal is the 
more prominent ; each is surmounted by 
a supracondylar ridge, and the internal 
condyle and ridge attach the muscles 
passing to the flexor surface of the fore - 
arm, while the external are for those 
passing to the extensor surface. 

A small, downwardly directed, hook- 
like process of bone is occasionally 
found above the internal condyle and 
is the vestige of the supracondylar fora- 
men found in so many of the lower 
animals (see below Comparative Anatomy). 

Before describing the two bones of the 
forearm, the range of movement which 
can take place between them should be 
noticed. In one position, which is called 
supine, they lie parallel to each other, 
the radius being the more external bone, 

and the palm of the hand being directed 

forward; in the other or prone position dicuiar Skeleton of* the 
the radius crosses oViliqucly in front of Left Upper Limb, 
the ulna, and the palm of the hand is clavicle, 
directed backward. Not only the bones Scapula 
of the forearm, but those of the hMcl Acromion process, 

are supposed to be in the supine position Coracoid process of 

when they are described. scapula. 

The radius (fig. 14) is the outer bone of Humerus, 

the forearm, and like all long bones Radius, 

possesses a shaft and two ex- DadluM U Ulna 
tromties. The upper extremity * Opposite the eight 

or head has a shallow, smooth cup for carpal bones, 

moving on the capitellum of the humerus ; Mc Opposite the five 
the outer margm of the cup is also metacarpal bones, 

smooth, for articulation with the ulna p or thumb, 

and orbicular ligament : below the cup Index.’ 
is a constricted neck, and immediately Middle, 
below the neck a tuberosity for the in- xy. 
sertion of the biceps. The shaft of the y Little finger, 
bone possesses three surfaces for the 

attachment of muscles, and a shaip inner border for the in- 
terosseous membrane. The lower end of the bone is much 
broader than the upper, and is marked posteriorly by grooves 
for the IcKlgmcnt of tendons passing to thtj back of the hand : 
from ita outer border a pointed styloid process projects down- 
ward ; its inner border has a smooth shallow fossa (the sig- 
moid cavity of the radius) for articulation with the ulna, and 
its broad lower surface is smooth and concave, for articu- 
lation with the scaphoid and semilunar bones of the wrist. 

The ulna (fig. 14) is also a long bone. Its upper end is subdividerl 
into two strong processes by a deep fossa, the greater sigmoid cavity, 
wliich possesses a smooth surface for articulation with 
the trochlea of the humerus. The anterior or coronoid 
process is rough in front for the insertion ot the brachialis anticus, 
whilst the posterior or olecranon process gives insertion to the large 
triceps muscle of the upper arm. Immediately below the outer 
border of the great sigmoid cavity i.s the small sigmoid cavity for 
articulation with the side of the head of the radius. The shaft 
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the bone has three surfaces for the attachment of muscles, and a 
Kliarp outer border for the interosseous membrane. The lower end, 
much smaller than the upper, has a pointed styloid process and a 
smooth articular surface, the outer portion of which is for the lower 
end of the radius, the lower part for moving on a cartilage of the 
wrist joint called the triangular hbro-cartilage. 

The hand consists of the carpus or wrist, of the metacarpus or 
palm, and of the free digits, the thumb and four fingers. Anatomists 
„ . describe it with the palm turned to the front, and with its 

' axis in line with the axis of the forearm. 

The carpal or wrist bones (hg. 14) arc eight in number and small 
in size ; they are arranged in two rows, a proximal, — i.e, a row 
Carpus forearm, — consisting of the scaphoid, semilunar, 

^ * cuneiform and pisiform ; and a distal, — i.e. a row next 
the bones of the palm,— consisting of a trapezium, trapezoid, os 
magnum and unciform ; the bones in each row being named in the 
order they are met with, from the radial or outer to the ulnar or 
inner side of the wrist. It is unnecessary to give a separate de- 
.scription of each bone. Except the pisiform or pea-shaped bone, 
which articulates with the front of tlxe cuneiform, each carpal bone 
is short and irregularly cuboidal in shape ; its anterior (or palmar) 
surface and its posterior (or dorsal) being rough, for the attachment 
of ligaments; its superior and inferior surfaces being invariably 
smooth, for articulation with adjacent bones ; whilst the inner and 
outer surfaces are also smooth, for articulation, except the outer 
surfaces of the .scaphoid and trapezium (the two external bones of 
the carpus), and the inner surfaces of the cuneiform and unciform 
(the two internal bones). Occasionally extra bones arc found, but 
they are apparently the remnants of cartilaginous elements found in 
the hand of the early embryo (see G. Thilenius, Morph* Arbeitsn, 
V., 1896). 

The metacarpal bones, or bones of the palm of the hand, are five 
in number (fig. 14). They are miniature long bones, and each 
possesses a, shaft and two extremities. The metacarpal of the 
uhumb is .shortest, and diverges outward from the rest ; its 
('arpal extremity is saddle-shaped, for articulation with the trapezium; 
its shaft is somewhat compressed, and its phalangeal end is smooth 
and rounded, for the first phalanx of the thumb. The four other 
metacarpal bones belong to the four fingers : they arc almost parallel 
10 each other, and diminish in size from the second to the fifth. 
Their carpal ends articulate with the trapezoid, os n;agnum and 
unciform : their shafts are three-sided : their phalangeal ends 
virticulate with the proximal phalanges of the fingers. 

The number of digits in the hand is five. They are distinguished 
by the names of poUcx or thumb, index, medius, annularis and 
DMim niinimus. Their skeleton consists of fourteen bones, 

* ' * named phalanges, of which the thumb has two, and each 

of the four fingers three. The phalanx next the metacarpal bone is 
the proximal, that which cames the nail, the terminal or ungual 
phalanx, whilst the intermediate bone is the middle phalanx, i^ch 
is a miniature long bone, with two articular extremities and an 
intermediate shaft, except the terminal phalanges, which have an 
articular surface only at their proximal ends, the distal end being 
rounded and rough, to afford a surface for the lodgment of the 
nail. 

The Inferior or Pelvic Extremity, or Lower Limb, consists of 
a proximal part or haunch, a distal part or foot, and an intermediate 
. shaft subdivided into thigh and leg. Each part has its 

appropriate skeleton (the thigh-bone in man being longer 
than the leg-bones) . The bone of the haunch (os innomina- 
tum) forms an arch or pelvic girdle, which articulates behind with the 
side of the sacrum, and arches forward to articulate with the opposite 

haunch - bone at the 
pubic symphysis. It 
is the direct medium 
of connexion between 
the axial skeleton and 
the shaft and foot, 
which form a free 
divergent appendage. 

The os innominatum, 
or haunch-bone, is a 
Fig. 15. — Diagrammatic section to rq^rc- large irregul^ plate- 
^ient the relations of the Pelvic Girdle to like bone, which forins 



the I'runk. 

A sacral vertebra. 

The ilium. 

The two pubic bones meeting in front at 
the symphysis. 

The femur. 


the lateral and inferior 
boundary of the cavity 
of the pelvis. In early 
life it consists of three 
l>oiie.s~>iliuin, i.schium 
and j)ubis — which unite 
about the twenty-fifth 
year into a single bone. These bones converge, and join to form a 
deep fossa or cup, the acetabulum or cotyloid cavity, on the outer 
p ^ surface of the bone, which lodges the head of the thigh- 
Home hip- joint. One-fifth of this cup is formed by 

pubes, and about two-fifths each by the i.schium and 
At the bottom of the acetabulum is a depression, to the 
ml wliich the ligamentum teres of the hip- joint is attached, 
acetabulum the ilium extends upward and backward, the 
[urn downward and backward, the pubis forward, inward and 


girdia. 


downward. Below the acetabulum is a large hole, the obturator or 
thyroid foramen, which is bounded by the ischium and pubes ; 
behind and above the acetabulum is the deep sciatic notch, which 
is bounded by the ischium and ilium, and below this is the small 
sciatic notch* 

The ilium (fig. x6) in man is a broad plate-like bone, the lower end 
of which aids in forming the acetabulum, while the upper end form.s 
the iliac crest, which, in man, in 
conformity with the general expan- 
sion of the bone, is elongated into 
the sinuous crest of the ilium. This 
crest is of great importance, for it 
affords attachment to the broad 
muscles which form the wall of the 
abdominal cavity. One surface of 
the ilium is external ^ and marked by 
curved lines which subdivide it into 
areas for the origin of the muscles 
of the buttock ; another surface is 
anterior, and hollowed out to give 
origin to the iliacus muscle ; the 
third, or internal, surface articulates 
posteriorly with the sacrum, whilst 
anteriorly it forms a pari of the wall 
of the true pelvis. The external is 
separated from the anterior surface 
by a border which joins the anterior 
end of the crest, where it forms a 
process, the anterior superior spine* 

About the middle of this border is 
the anterior inferior spine* Between 
the external and internal surfaces is 
a borcier on which are found the 
posterior superior and inferior spines ; 
between the anterior and internal 
surfaces is the ilio- pectineal line, 
which forms part of the line of 
separation between the true and 
false pelvis. 

The pubis (fig, 16) is also a three- 
sided, prismatic, rod-Uke bone, the 
fundamental form of which pubie 
is obscured by the modi- 
fication in shape of its inner end. In 
human anatomy it is customary to 
regard it as consisting of a body and 
of two branchc.s, an upper and a 
lower ramus* 

The upper ramus runs downward, 
forward and inward from the aceta- 
bulum to the body of the pubis, which 
is a plate of bone placed nearly hori- 
zontally in the upright po.sition of 
the subject and articulating with its 
fellow of the opposite side at the 
symphysis jiubis (sec Joints). Pro- 
jectmg forward from tiic junction of ‘ 
the body and upper ramus is the 

pubic spine, an important landmark tTi t? .li ^ 

fn surgery, knd to this the ilio-pec- ^ of 

tineal line, already mentioned, may .p mnommale bone, 

be traced. ^ P®""- 

The lower ramus is really more 
horizontal than the upper (wliich i,’ ijr: 
used to be called the horizontal 4. 1 

nunus), and runs backward and seven tarsal 

outward from the body to meet the ^ , . ^ 

ramus of the ischium and so form the ^ piomi' 

ischium (fig. 16), like the ilium 
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and pubis, has the fundamental form 
of a three-sided prismatic 
rod. One extremity (the 
upper) comjdetcs the acetabulum, 
whilst the lower forms the large 
prominence, or tuber ischii* 'J'hc 
surfaces of the bone are internal or 
pelvic, antero-external, and postero- 
external. The pelvic and postero- 
external surfaces are separated from 
each other by a sharp border, on 
wliich is seen the ischial spine* The 
pelvic and antcro-extemal surfaces are separated by a border, 
which forms a part of the boundary of the obturator foramen ; but 
the margin between the antero- and jiostero-extemal surfaces is 
feebly marked. The tuberositv, a thick, rough and strong process, 
gives origin to several powerful muscles : on it the body rests in the 
sitting posture ; a flattened ramus ascends from it to join the lower 
ramus of the pubis, and completes both the pubic arch and the 
margin of the obturator foramen. 


tarsal bones. 

H Hallux or great toe. 

II. Second, 
in. Third. 

IV. Fourth. 

V. Fifth or little toe. The 

dotted line HH repro- 
.sents the horizontal 

E lane, whilst the dotted 
no V is in line with 
the vertical axis of the 
spine. 
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By the articulation of the two innominate bones with each other 
in front at the pubic symphysis, and with the sides of the sacniin 
Pe/W# behind, the osseous walls of the cavity of the 1*ei.vis are 
formed. This cavity is subdivided into a false and a true 
pelvis. The false pelvis lies between the expanded wing-like portions 
of the two ilia. The true pelvis lies below the two ilio-pcctineal lines 
and the base of the sacrum, which surround the upper orinco or brim 
of the true pelvis, or pelvic inlet ; whilst its lower orifice or outlet is 
bounded behind by the coccyx, laterally by the ischial tuberosities, 
and in front by the pubic arch. In the erect attitude the pelvis is 
so inclined that the plane of the brim forms with the horizontal 
plane an angle of from to 65“. The axis of the cavity is curved, 
and is represented by a line dropixjd perpendicularly from the planes 
of the brim, the cavity and the outlet ; at the brim it is directed 
downward and backward, at the outlet downward and a little for- 
ward* Owing to the inclination of the pelvis, the base of the sacrum 
is nearly a in. higher than the upper border of the pubic symiihysis. 
The female pelvis is distinguished from the male by certain sexual 
characters. The bones arc more slender, the ridges and processes 
for muscular attachment more feeble, the breadth and capacity 
greater, the depth less, giving the greater breadth to the hips of a 
woman ; the inlet more nearly circular, the pubic arch wider, 
the distance between the tuberosities greater, and the aceta- 
bulum smaller in the female than in the male. The greater capacity 
of the woman's over the man’s pelvis is to afford greater room for 
the expansion of the uterus during pregnancy, and for the expulsion 
of the child at the time of birth. 

The femur or thigh-bone (fig. lO) is the longest bone in the body, 
and consists of a shaft and two extremities. The upper extremity 
Femur ^ smooth hemispherical surface, in which an 

' oval roughened fossa, for the attachment of the liga- 
mentum teres of the hip, is found ; from the head a strong elongated 
neck passes downward and outward to join the upper end of the 
shaft ; the place of j unction is marked by two i^roccsses or trochanters ; 
to the external or great trochanter are attached many muscles ; the 
internal or lesser trochanter gives attachment to the psoas and illacus. 
A line drawn through the axis of the head and neck forms with a 
vertical line drawn through the shaft an angle of 30^ ; in a woman 
this angle is a little less obtuse than in a man, and the oi)liquity of the 
shaft of the femur is slightly greater in the former than in the latter. 
The shaft is almost cylindrical about its centre, but expanded above 
and below ; its front and sides give origin to the extensor muscles 
of tlie leg ; behind there is a rough ridge, which, though called linea 
aspera^ is really a narrow surface and not a line ; it gives attachment 
to several muscles. The lower end of the bone presents a large 
smooth articular surface for the knee-joiut, the anterior portion of 
which forms a trochlea or pulley for the movements of the patella, 
whilst the lower and posterior part is subdivided into two convex 
condyles by a deep fossa which gives attachment to the crucial 
ligaments of the knee. The inner and outer surfaces of this end of 
the bone are rough, for the attachment of muscles and the lateral 
ligaments of the knee. 

The femur constitutes usually about 0-275 of the individual 
stature ; but this proportion is not constant, as this bone forms a 
lai'ger element in the stature of a tall than of a short man. The 
human femur presents also a concave jjoplitcal surface, thus differing 
bom that of Rthecanthropus, whose popliteal surface is convex. 
In the bones of some races the dorsal ridge of the thigh-bone (iinca 
aspera) projects as a prominent crest causing the bone to appear 
“ pilastercd,” a condition the amount of which is indicated by the 
increased relative length of the sagittal to the coronal diameter of 
the bone. Pilasteriiig, though characteristic of lower anti primitive 
races of man, is never found in the anthropoid.s. The upper third 
of the femur in some races is sagittally flattened, a condition wliich 
is calltid platymeria. Its degree is indicated by the excess of the 
coronal over the sagittal diameter in this region. 

The patella or knee-pan (fig. lO) is a small triangular flattened 
bone developed in the tendon of the great extensor muscles of the 
„ .. leg. Its anterior surface and sides are rough, for the 

attachment of the fibres of that tendon ; its posterior 
surface is smooth, and enters into the formation of the knee- 
joint. 

Between the two bones of the leg there arc no movements of 
pronation and supination as between the two bones of the forearm. 
The tibia and fibula are fixed in position ; the fibula is always 
external, the tibia internal* 

The tibia or shin-bone (fig. 16) is the larger and more important 
of the two bones of the leg ; the femur moves and rest.s upon its 
rihiM down it the weight of the body in the 

noia, erect position is transmitted to the fcx>t. Except the 
femur, it is the longest bone of the skeleton, and consists of a shaft 
and two extremities. The upper extremity is broad, and is expanded 
into two tuberosities, the external of which has a small articular 
facet inferiorly, for the head of the fibula ; superiorly, the tuber- 
osities have two smooth surfaces, for articulation with the condyles 
of the femur ; they are separated by an intermediate rough surface, 
from which a short spine (really a series of elevations) projects, 
which gives attachments to the interarticular crucial ligaments and 
semilunar cartilages of the knee, and lies opposite the intercondylar 1 
fossa of the femur. The shaft of the bone is three-sided ; its inner ^ 


surface is subcutaneous, and forms the shin ; its outer and posterior 
surfaces arc for the origin of niiistles ; the anterior border forms 
the sharp ridge of the shin, and terminates superiorly in a tubercle 
for the insertion of the extensor tendon of the leg ; the outer border 
of the bone gives attachment to the interosseous membrane of the 
leg* The lower end of the bone, smaller than the u])per, is pro- 
longed into a broad process, internal malleolus, which forms the inner 
prominence of the ankle ; its under *surface is smooth for articulation 
with the astragalus ; externally it articulates with the lower end 
of the fibula. 

The tibia in most civilized races is triangular in the section of its 
shaft, but in many savage and prehistoric races it is two-edged. 
The condition i.s named platycnemia, and is indicated by the pro- 
X>ortional excess of the sagittal over the coronal diameter. The 
foetal til>ia has its head slightly bent backward witli regar<l to the 
shaft, a condition which usually disappears in the adult, but which 
is shown in the prehistoric tibiae found in the cave of Spy* In 
races that scpiat on their heels the front margin of the lower end of 
the tibia is marked by a small articular facet for the neck of the 
astragalus. 

The fibula, or splint-bone of the leg (fig. 16), is a slender long bone 
with a shaft and two extremities* The upper end or head articulates 
with the outer tuberosity of the tibia* The shaft is four- . 

sided, and roughened for the origins of the muscles. 
Separating the anterior from ttic internal surface is a slender ridge 
for the attachment of the interosseous membrane. The lower end 
ha.s a strong process (external malleolus) 
projecting downward to form the outer 
prominence of the ankle, and a smooth 
inner surface for articulation with the 
a*stragalus, above which is a rough surface 
for the attachment of ligaments which 
bind together the tibia and fibula. 

The foot consists of the tarsus, the 
metatarsus and the five free digits or 
toes. I'he human foot is placed „ . 
in the prone po.sition, with the ^ 
sole or plantar surface in relation to the 
ground ; the dorsum or back of the foot 
directed upward ; the axis of the foot at 
about a right angle to the axis of the leg; 
and the grerat toe or hallux, which is the 
corresponding digit to tlie thumb, at the 
inner border of the foot. The human foot, 
therefore, is a pentadactylous, plantigrade 
foot. 

The bones of the tarsus or ankle (fig. 

16, Tr), are seven in number, and are 
arranged in three transverse TarMue 
rows — a proximal, next the 
bones of the leg, consisting of the astra- 
galus and OH calci.s, a middle, of the 
scaphoid and a distal next the meta- 
tarsus, consisting of the cuboid, ecto-, 
meso- and cnto-cunciform. If the birsal 
bones be looked at along with those of 

the metatarsus and toes, the bones of the ^ 

foot may be arranged in two longitudinal Jjf Metatarsus, 
columns — an outer, consisting of the os Phalanges, 
calcis, cuboid and the metatarsal bones - ■ 
and phalanges of the fourth and fiith 
toes ; an inner column consisting of the 
astragalus, scivpUoid, three cuneiform and 
the metatarsal bones and phalanges of the 
first, second and third toes. The tarsal, 
like the carpal Ikmics, are short and, with 
ijie exception of the cuneiforms which are 
wedge-shaped, irnjgularly cuboidal ; the 
dorsal and plantar surfaces arc as a rule 
rough for ligaments, but as the astragalus 
is locked in between the bones of the 

g and the os calcis, its dorsal and 
])laiitar surfaces, as well as the dorsum of the os calcis, are 
smooth for articulation ; similarly, its^- lateral surfaces are smooth 
for articulation with the two malleoli. The posterior surface of the 
os calcis jirojccts backward to form the prominence of tlic heel. 
With tlii-s exception, the bones have their anterior and po.sterior 
surfaces smooth for articulation. Their lateral surfaces are also 
articular, except the outer surface of the os calcis and cuboid, which 
form the outer border; and the inner surface of the os calcis, 
scaphoid and cnto-cunciform, which form the inner border of the 
tarsus. Supernumerary bones arc occasionally found as in the 
hand. 

The metatarsal bones and the phalanges of the toes agree in 
number and general form with the metacarpal bones and the phalanges 
in the hand. The bones of the great toe or hallux are - 
more massive tlian those of the other digits, and this digit, 
unlike the thumb or pollex, does not diverge fnjin the other digits, 
but lies almost parallel to them. 

Embryology, — I'he development of the appendicular skeleton takes 



Fig. 17. — Bonos of the 
right Human Foot, 
r Tarsus. 


Calcaneum. 
a Astragalus. 
cb Cuboid. 
n Navicular, 
c* Internal cuneiform, 
c* Middle cuneiform, 
r* Exlcnial cimeiform. 

The digits are in- 
dicated by Roman 
numerals, counting 
from the tibial to the 
fibular side. 
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place in the core of mesenchyme in the centre oi each limb.^ This 
vsubstauce first becomes changed into cartilage, except perhaps in the 
case of the clavicle, though there is at present some doubt as to how 
much of this bone is chondrified before ossification reaches it. 

The present belief is that, although a deposit oi lime salts constitut- 
ing the process of calcification may and frequently does occur in 
cartikgc, true ossification or the orderly disposal of that deposit into 
bony tissue can only take place through the intervention of osteo- 
blasts and osteoclasts, and as these celh are not formed in cartilage 
they must make their way in from the surrounding fibrous tissue 
which constitutes the perichondrium. 

'I'he factors wliich detennine the general shape and proportionate 
size of each limb bone are at work while the cartilage is being formed, 
because each future bone has a good cartilaginous model laid down 
before ossification begins. Calcification usually begins at one point 
in each bone, unless that bone be a compound one formed by the 
fusion of two or more elements wJiich were distinct in lower verte- 
brate types, as is the case with the os innominaium. 

it is interesting to notice t^t this centre of calcification, which 
will later on be tlie centre of ossification, is usually in the middle of 
the shaft of a long bone, or, when a cuboidal block of cartilage is 
dealt with, as in the case of tlie carpal and tarsal bones, in that ])lace 
which is farthest away from the periphery, and wliich is Ukely to be 
least well nourished. There seems, too, to be a general tendency for 
larger masses of cartilage to begin calcifying before smaller ones. 
Contrasting these facts with the behaviour of tumours, which coiit!?in 
cartilage and wliich are liable to undergo a process of calcareous 
degeneration, the present writer is led to suspect that the calcification 
wliich precedes ossification in cartilage may be a degenerative cliange 
brought about by ill-nutrition. However this may be, there is little 
doubt that the calcification, once established, acts as an attraction 
for blood-vessels, wliich probably bring with them osteoblasts, and 
the subsequent ossification is a process which needs and receives a 
plenteous supply of nourishment. After a long bone lias reached a 
certain size it very often has extra centres of ossification developed 
at its ends as well as at places where important muscles have raised 
lever-like knobs of cartilage on the model. These extra centres are 
called epiphyses, and it is convenient to distinguish three varieties of 
these : (a) ptessuve epiphyses at the joint ends of long bones ; (6) 
iracHm epiphyses, where muscles pull ; and (t:) atavistic epiphyses, 
the mechanical causes of wliich are more remote, but which represent 
structures of greater import in the lowlier vertebrates. With regard 
to the pressure epiphyses, they form a cap wliich protects the 
epiphysial line, or plate of cartilage, by means of wliich the txiiie in- 
creases in len^h, but thev are certmnly not essential to the growUi 
of a bone, because they often do not appear until the bone has been 
growing for a long time, while in birds they arc not found at all. 
The traction epiphyses are, in the opinion of the writer, originally 
jiieces of cartilage which have the same nature as sesamoid cartilages 
developed in the play of a tendon, where it presses against a neigh- 
bouring cartilaginous model of a bone, and which, instead of remain- 
ing separate structures throughout life, as is the case with the patella, 
fuse early with the model against which they are pulled, and so form 
a knob. For practical puxposes the coracoid process of man may be 
regarded as an example 01 an atavistic epiphysis or perhaps of two 
atavistic epiphyses. (For further details on this subject see the 
writer's papers on ci>iphyses. Jour. Anat. and Phys. vol. xxxvii. 
p« 315 ; vol. xxxviii. p. 248 ; vol. xxxix. p. 402.) 

Turning now to tlie development of the individual bones of the 
axial skeleton, the clavicle, as has been mentioned, is partly fibrous, 
and partly cartilaginous, but the exact proportions arc still imperfectly 



From Arthur Thomcou, Cunningham's Text. Book of Anatomy. 

Fi(i. 18*-— Ossification of the Clavicle. 

known ; its primary centre is the earliest of all in the body to appear, 
while its sternal ex>ip]^sis does not come till the bone is fully grown, 
and so can have no e&ct on tlie growtli of the bone. It is probably 
one of the atavistic class, and is often regarded as the vestige of the 
precoracoid (see subsection on comparative anatomy), though it may 
represent the inter-clavicle, which, as has been pointed out in the 
article on the axial skeleton, is quite distinct from the cpistemum. 
It sometimes fails to appear at all. 

The centres for the scapula are shown in the accompanying figures 
(fig. 19). G. B. Howes regarded the subcoracoid centre as the 
atavistic epiphysis representing the coracoid bone of lower verte- 

^ By mesenchyme is meant that part of the mesoderm, or middle 
layer of the embryo, in which the cells are irregularly scattered in a 
matrix, and arc not arranged in definite rows or sheets as in the 
coelnmic membrane. 


brates, while the human coracoid he looked upon as the equivalent 
of the epicoracoid. The exiiphy.ses in the vertebral border are ata- 
vistic and represent the supra-scapular element (see section below on 
Comparative Anatomy), 

In the humerus the centre for the shaft appears about the eighth 
week of foetal life, which is the usual time for primary centres. The 
head, trochlea and capitellum have pressure epiphyses, while tliose 
for the tuberosities and condyles are of the traction variety. 

I'lie ulna is a very interesting bone because there is no pressure 
epiphysis for its upper end. The upper epiphysis shown in fig. 2X 
does not encroach ux>oii the articular surface, but is a pure traction 
ei>iphysis developed in the triceps tendon and serially homologous 
with the jiatella (a sesamoid bone) in the lower limb. 

In the radius tlierc are two terminal pressure epiphyses and one 
traction for the insertion of the biceps. 

The carpus ossifies alter birth, one centre for each bone occurring 
in the following order : os magnum, ii to 12 months ; unciform, 12 


Primary centre 
appears about 


Acromial centres 
appear X5*r6 yrs.; 
fuse about yr:*. 

Secondary centres for 
coracoid appears 
about end xst year ; 


Appeure abotU 
16-17 yrs, ; fuses 
about ao yrs. 


Slid in. foetal life, fii.scs about 18 yrs. 


Subcoracoid centre 
appears 10 yrs. ; fuses 
16-17 y*'*'* 

Appears about 
__^i 7 yrs. ; fuses 
aoout au yrs. 




Appears about 
16 or 17 yrs. ; 
fuses x8-ao yrs. 


Appears 
16*17 y*"** • 
fuses au-s5 
yrs. 


yrs. 

, fuses au-25 yrs. 

From Arthur Thomson, Cunningham’s Text.Book of Afutiomy , 

Scapula at end of First Year. Scapula about ^0 Age of Puberty. 
Fig. 29. — Ossification of the Scapula. 


to 14 months ; cuneiform, 3 years ; semilunar, 5 to 6 years ; trap- 
ezium, 6 years ; scaphoid, 6 years ; trapezoid, 6 to 7 years ; jiisiform, 
10 to 12 years. 

Up to the tliird month of foetal life a separate cartilage for the os 
centralc (see subsection on comparative anatomy) is found, but this 
lattjr on fuses with the scaphoid. It will be noticed that, broadly 
siieakiiig, the larger cartilaginous masses ossify before the smaller. 

The metacarpal bones have one centre each for the shaft and one 
epiphysis for the head, except that for the thumb which has one 
centre for the shaft and one epiphysis for the proximal end. 

Thu phalanges develop in the same way ll^t the metacarpal bone 
of the thumb docs. 

The os innominatum has three primary centres for tlie ilium, 
i.schium and pubis. 

The special centres for the cre.st of the ilium are probably a serial 
repetition of those for the vertebral Ixirder of tlie scapula (sec fig. 19 ) ; 
that for the anterior inferior spine is a purely human traction 
epiphysis connected with the use of the straight head of the rectus 
femoris in the upright position. The centre for the pubic symphysi.s 
probably represents the cpipubis of amphibians, while that for the 
tuberosity of the ischium is the hypoischium of reptiles (see sub- 
section on comparative anatomy). The most anterior of the epi- 
physes in the acetabulum is the os acctabuli of lower mammals, 
while the occasional one for the spine of the pubis is often looked on 
as the vestige of the marsupial bone of monotremes and marsupials. 
It will thus be seen that many of the secondary centres of the os 
innominatum are of the nature of atavistic epiphyses. 

The femur I10.S two pressure epiphyses, one for the head and 
another for the lower end, and two traction for the great and small 
trochanters. 

The cartilaginous patella does not appear until the third month of 
foetal life, that is well after the quadriceps extensor cruris, iii the 
tendon of which it is formed, is defined. Its ossification begins in the 
third year. The patella is usually looked upon as the largest and 
most typical example of a sesamoid bone in the body. 

The tibia has a pressure epiphysis at either end, but that for the 
upper comes down in front so as to include a good deal of the tubercle. 
In almost any other mammal, and often in man himself, it may be 
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seen that this down-growth is a traction epiphysis developed in the | 
quadriceps tendon below the patella and joining the main upper j 
epiphysis before uniting with the diaphysis or shaft 
The hbula lias two pressure epiphyses, the lower of which appears 



At birth. About 5 years. About 12 years. About 16 years. 

From Arthur Tboinoon, Cunniugham'K Ttxt’Book 0/ Anatomy^ 

Fio. 20.— Ossification ol the Humerus. 

8 Centre for small tuberosity fuses with 


1 Appears early in 2nd month foetal life. 

2 For tuberosity, appears 2 to 3 years. 

3 For head, appears within fir.st 6 months. 

4 For internal condyle, appears about 5 years. 
3 For capitellum, appears 2 to 3 years. 

0 Appears about 12 years. 

7 Centres for head and great tuberosity 
coalesce about 5 years. 


10 


16 to 17 years. 

11 Superior epiphy.sis fuses with sliaft 

alx)ut 25 years. 

12 Fuses with shaft about 17 to 18 years. 


first. The general rule with the long bones of the extremities is that 
the epiphysis nearest the elbow or farthest from the knee is the first 
to appear and tlie last to join. The writer accounts lor the neglect 
of this rule in the case of the fibula by the fact that the lower cartil- 
aginous end is larger than the upper (see fig. 26). 

In the tarsus the cartilages are at an early stage arranged in three 


Appears aboutio ycari 


Fus«s with shaft about 16 yean 



as a little bone at the back of the astragalus, known as the os 
triganum* 

The centre for the calcaneum appears in the sixth month of foetal 
life, that for the astragalus in the seventh, the cuboid about birth, 
the external, middle and internal cuneiform.s 
in the first and second years, while the 
navicular is the last to appear in the third 
year. It will be noticed that, although 
ossification occurs iu the bigger cartilaginous 
masses earliest, e.g, calcaneum astragalus 
and cuboid, the large navicular is the last 
cartilage to ossify, and this is an exception to 
the general rule which is probably caused 
by some factor which we do not at present 
understand. 

'riie calcaneum has a very definite traction 
epiphysis developed iu the insertion of the 
tendo AchiUis behind. 

The development of the metatarsal bones 
and phalanges of the foot is the same as that 
of the hand. 

For further details and literature see 
J. P. M‘ Munich's Development of the Human 
Body (London, 1906) and D. J. Cunning- 
ham’s Text •Book ol Anatomy (Edinburgh, 
1906). 

ComparaHve Anatomy . — It is only when the 
class of pisces is reached that paired ap- 
pendages are found, and there are two mam 
theories to account for their first occurrence. 
I'he one which is at present most favoured 
is that in some ancestral fishes two folds ran 
along the ventro-lateral part of the body, 
like the bilge keels of a boat, and tliat these 
joined one another in tlie mid-ventral line 
behind the cloacal orifice to form the median 
caudal fin. Into these folds the .segments of 
the body, including myotomes and myocom- 
mata, extended. Later on parts of these 
ridges were suppressed, but in the pectoral 
and pelvic regions they were retained to form 
the paired fins. This theory was first fore- 
shadowed by Goodsir, and has been elaborated 
by Balfour, Dohrn and many others. It is 
supported by the fact that in some elasmo- 
branch embryos the whole length of the folds 
can be traced. 

The second theory is that the limbs are 
elaborated gills ; this was proposed by C. Gegenbaur, and has 
lately been supported by Graham Kerr. It is probable that the 
limb girdles are of later evolution than the skeleton of the fins 
themselves. 

In the elasmobranch fishes (sliarks and rays) there is a crescentic 


Fuses with shaft i8*7(> years 


other centres about 7 years, 
pears about 11 or 12 years, 
erior epiphysis fuses with shaft about 


Appears about 6 years 

Fuses with shaft 70*23 yean 

At birth. About 12 years. About 16 years. 

Fiom Arthur Tbooison, Cunnin .{ham's Text^Book of Anatomy. 

Fig. 21.— The Ossification of the Ulna. 

rows in just the same way that those of the hand are, but in the 
proximaf row the middle one (intermedium), corresponding to the 
semilunar in the hand, fuses with the one on the tibial side to form 
the astragrdus, though sometimes a vestige of it seems to persist 



Ap|>curH iibuut 
a-3 years 

Unites with shaft 20*25 years 

At birth. About 12 years. About 16 years. 

From Arthur Thomson, Cuiminghanrs TtxUBook 0/ Anatomy. 

Fig. 22.— The Ossification of the Radiusi 

bar of cartilage (pectoral girdle), concave upward, which girdles the 
ventral and lateral part.s of the body ; it is divided into a dorsal 
part (scapula) and a ventral part (precoracoid and coracoid) by a 
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facet for thtj articulation of the fin. This of course is the glenoid 
cavity. In some forms, e.g. the shark lleptanchus, there 
is a perforation in the ventral of the bar on each 
side^ which possibly indicates the division between the 
precoracoid and conicoid elements. 

In many of the bony fish (Teleostei) the outline is obscured by a 


P^ctarmi 


Appear* about ts 
year* ; fuse* aa*ss 


Appears about 
iatcr end of und 
m. of foetal life 



Appears 
5*6 m. foetal life 

Appears about i s' 
years ; fuses as* 
as years 

At birth. 



Appears about 
15 years ; fusev 
22*25 yaars 

Appears about 
13 years 

Appears 
about x8 
years 
.Appears 
about x8 
years 


Unite about xo years 


About 12 or 13 years. 

From Arthur Thomson, Cunningham’s Tixt'Book 0/ Anaiomy. 

Fig. 23. — Ossification of the Innominate Bone. 

series of bone.s wluch connect the girdle with the skull and may be the 
precursors of the clavicle. 

In the Amphibia the dorsally-placcd scapula (fig. 27, S) has more 
dorsally still a cartilaginous jdate, the sux>ra-scax>ula (hg. 27, S.S), 
which may be calcified. The precoracoid (fig. 27 > P.C) and coracoid 
(C) are quite distinct, the former being in front (ccphalad) and over- 
laid by a dermal bone, tlie clavicle (Cl). The attachment of the 
coracoids to tlte sternum has been noticed in section AxiaX of this 
article. Uniting the ventral ends of the x>z‘ecoracoid and coracoid is 
tlic epicoracoid on each side (fig. 27, E.C). 

In the Keptilia the same general plan i.s evident, but in the lizards 


Appear* about early 
part of hrst 


Fuses with shaft 
about x8-x 9 years i 


Appears about 
a.3 years 



Usually appears in 
'leotnmontl' 
f^Ud life 


Fuses with shaft about ao-aa years 

At birth. About 12 years. About 16 years. 

From Arthur Thomson, Cunningham’s Ttxt'Book t/ A futtowy. 

Fig, 24. — Ossification of Femur. 

the ventral ends of the two clavicles are united by a median dagger- 
like dermal bone, the intevdavicle (fig. 27, I.C), which lies on a 
plane superficial to the sternum and epicoracoids. 

In birds the scapula has the shax>e of a sabre blade, and there is a 
rudimentary acromion process, though this is also indicated in some 


rcx^tiles. The pre- and ^i-coraccids are aborted, but the coracoids 
are very strong. The clavicles and iuterclavicle unite into a V* 
shaped bar wjiiich forms the furcula or “ merrythought.'* 

In the Mammalia the Monotremata (Ornithorhynchus and Echidna) 
retain the reptilian arrangement of large coracoids and epicora- 
coids articulating with the sternum, while tlic clavicles and intcr- 


Fuses with shaft about 30*24 


A|^ars^ 

before birth about xx years 




Appears about 

3*4 years 


Puses with shaft 
about 30.24 years 


Appears about x^ ^'ears 

Fuses about xBth year 
At birth. About 12 years. About 16 years. 

From Arthur Thomsuit, Cunningham’s Text- Hook 0/ Anatomy^ 

Fig. 25. — Ossification of the 'I'ibia. 

clavicle are also largely developed ; the scapula too is more bird- 
like in shape than mammalian. In the higlier mammals the scapula 
develops a spine and usually an acromial process, and has a triangular 
outline. As long as the forelimb is used for .support, the vertebral 
border is the shortest of the three, and the long axis of the bone runs 
from this border to the glenoid cavity ; but when the extremity is 
used for prehension, as in the Primates, or for flight, as in the Chir- 
optera, the vertebral bcjrder elongates and the distaticc from it to 
the glenoid cavity decreases so that the long axis is now parallel with 
that of the body instead of being transverse. 

Above the monotremes too the coracoid becomes a mere knob for 
muscles, and no longer articu- 
lates with the sternum. There 
is thus a sudden transition 
from the way in which the 
forepart of tlic body is propped 
up on the forelimfe when the 
coracoid is functional (as in 
reptiles) to the way in which it 
is suspended like a suspension 
bridge between the two scapulae 
in pronograde mammals, the 
serratus magnus muscles form- 
ing the chains of tlie bridge 
(see fig. 28). 

The clavicle is often entirely 
suppressed in mammals ; this 
is the case in most of the 
Ursidae, all the Pinnipedia, 

Manis among edentates, the 
Cetacea, Sirenia, all Ungulata 
and some of the Rodentia. It 
is complete in all the Primates, 

Chiroptcra, Insectivora (except 
Potamogalc), many of tlxe 
Rodentia, most Edentata, and 
all the Marsupialia except 
Peramelcs. In the Monotre- 
mata it is fused witli a well- 
developed interclavicle, but in 
other mammals the inter- 
clavicle is either suppressed or 
possibly represented by the 
sternal epiphysis of the clavicle 
of the Primates. The pre- 
coracoid as a distinct structure 
entirely disappears, thou 
cartilaginous parts of the c 

The cliief modifications of the humerus arc the development of tht 
pectoral ridqe^ which is large whenever the pectoral muscles are strong, 
and is represented in man by the outer lip of the bicipital groove 
and the supracondylar foramina. In the tuatera lizard (Sphenodon) 



Dugh vestiges of 
i chi vide. 


AppA.'ii'K about 
and year 


Fuses with shaft 
about 19 years 

At About Alxmt 
birth. 12 years. x6 years. 
From Arthur I'hoinson, Cunninf^ham’s 
Ttxt-Book 0/ Anatomy, 

Fig. 26. — Ossification of Fibula. 

it may remain in the 


APPENDICULAR] 


SKELETON 


i8i 


there arc two of these, one on the outer side for the musculo^spiral 
nerve, and one on the inner for the median nerve ; in other living 
and fossil reptiles one or other of these may be present. 
bMunmrua three bars bounding these two foramina in Sphenodon 
sometimes regarded as indications that the humerus 
contains vestiges of three fin rays in its evolution from the fin of the 
fish. In the mammals the internal supracondylar (entepicondylar) 

foramen is most erratic 
in its appearance and 
disappearance, very few 
orders being without 
some family or genus 
which shows it. In some 
mammals, e,g. dog, a 
supratrochlear foramen is 
present just above tlie 
trochlea ; it transmits 
nothing. Epiphyses arc 
found in this, as in 
other long bones, in 
amphibians, reptiles and 
mammals^ but not in 
birds. 

Fig. 27. — Diagrammatic Representa- pj^ians^ (Mura) ^e 
tion of a GeneraBzed Form of Shoulder 

while in the Urodela 
E.C Epicoracoid. and reptiles they are 
St Sternum. always distinct. In some 

E.S Epi- or omo< lizards (Iguana, Spheno- 
sternum (dotted don, &c.) the olecranon 
inter- epiphysis remains a 
distiiK 



CTirdle. 

S Scapula. 

C Coracoid. 

G Glenoid cavity. 
Cl Clavicle. 
l.C Intcrclavicle. 
r.C Prccoracoid. 


deep to 
clavicle). 


just as the patella does, 
In the 


and this is also the case in some bats. In the pronograde mammals 
the radius is in a position of permanent pronation, and is a much 
Raditie important bone than the ulna, which is sometimes 

and 
ulna. 


suppres.sed, so tliat little more than the olecranon pror.cs.s 
remains [e.g. horsc^ giraffe). In the lower Primates Uie 
ulna articulates directly witli tlic cuneiform and (some- 
times) pisiform bones, and is not shut of! from the carpus by a 
meniscus as in man. 

The carpus of the liighcr vertebrates may be reduced from a gener- 
alized type by the fusion or suppression of certain of its elements. 
A perfect generalized type is ‘ ' 

carpue. 


not known to exist in any 


A perfect generalized 

vertebrate, though it is Very closely approached by the 
primitive reptile Sphenodon. In such a type the bones 
art? arranged in three rows ; proximal, nearest the forearm, middle 
and distal* There are five bones in the {iroximal row, which bear the 




Fig. 28. — Diagrams representing the change of Mechanism in 

*1... 'iM ■ . /A\ /n\ 


supporting the Thorax in the KeptiJian (A) and Mammalian (H) 
types of Shoulder Girdle, 

St Sternum. H Humerus. The dotted liiic 

C Coracoid* represents the serratus 

S Scapula. magnus muscle. 

Tr Section of trunk. 


following names, beginning at the outer or radial side of the wrist ; 
(i) Radiale marginule (fig. 29, R.M) ; (2) Radiate (R) ; (3) Inter- 
medium ( 1 ) ; (4) Ulnare (IJ) ; (5) Ulnare marginaie (U.M). In the 
middle row there are two: (i) Centrale radiate (C.K) \ (2) Centrals 
ulnare (C,U).‘ In the distal row there are again five bones, wliich 
are spoken of as the first, second, tliird, fourth and fifth distalia, 

Sphenodon has all these bones except the radiale marginaie. 

In many of the urodele amphibiaiis, e.g. the salamander and newt 
(Molge), the carpus is very generalized, the only elements wanting 
being the radiale marginaie, ulnare marginaie, centrale ulnare and 
distale V. In the tailless forms (Anura), however, it is more special- 
ized, althougii the radiale marginaie is sometimes present and by some 
morphologists is spoken of as the prepollex. When only four distalia 
are present it is doubtful whether the fifth is suppressed, or whether 
it has fused with the fourth. 

* In the giant salamander of Japan (Mcgalo-liatrachus) three 
cewtralia are sometimes found, so that possibly the generalized 
carpus should have three instead of two of these elements in the 
middle row. 


in the Keptilia the carpus is often very generalized, as in Spheno- 
don and Chelydra (see fig. 30), 

In the birds the radiale and ulnare are distinct, but the distal brmes 
are fused with the metacarpus to form a carpo-metacarpus. In 
Mammalia various examples of fusion and suppression occur. All 
that space will here allow is to attempt to show how the human 
carpus is derived from the generalized type. In man the radiale, 
radiale ma^inale, and centrale radiale fu.se to form tlie .scaphoid ; the 
semilunar is the intermedium ; the cuneiform tho uhiare ; and the 
pisiform the ulnare marginaie. 

The trapezium and trapezoid are distalia 1* and II. ; the us 
magnum distale HI. fused with th(^ centrale ulnare ; while distalia 
IV. and V. hav*? either fused to form the tmeiform, or, as some 
believe, distale V. has been suppress(>d. 

In some mammals llitt radiale marginaie is very large, e.g. mole and 
elephant, and is regarded as a stagti in the evolution of a digit on the 
radial side of the pollex, hence named the prepollex. In the Cai)c 
jumping hare (Ptfas/«&') th^ digit is two-jointed and bears a rudi- 
mentary nail. Feebler indications of another digit on the ulnar side 
of the carpuj^ called the post-minimus ^ are sometimes seen in relation 
with the pisimrm, winch is therefore no longer regarded as a sesamoid 
bone, but, with the radiale marginalt?, as a sttvgc iu the jirogrcss from 
A pentadactylous to a heptadactylous maims. The centrale radiale 


lUd. Ola. 



Fig. zy. —Diagram 
of a generalized carpus. 

Rad. Radius. 

Uln. Ulna. 

R.M Radiale margin- 
ale (prei)ollex). 
R Radiale. 

1 Intermedium. 

U Ulnare. 

U.M Ulnare marginaie. 
C.R Centrale radiale. 
C.U Central© ulnare. 

D Distalia. 

M Metacarpalia. 



Fig. 30. Dorsal Surface 
of the Right Manus of a 
Water 'Portoisc (Chelydra 
serpentina). After Gcgen- 
baiir. 

U Ulna. 

K Radius. 
u Ulnare. 
i Intermedium. 
r Radiale. 

V Ceil trait*. 

1-5 The five bones of the 
distal row of the carp us. 

Ihe five meta- 
carpals. 


persists as a distinct bone throughout life in many monkeys, as also 
docs the radiale marginal©. 

In the suppre.ssioa of digits in vertebrates a regular stv.[ueiicc 
occurs ; the pollex is the first to go, then the minimus, iridtix and 
auTiularis one after another, so that an animal like the horse, which 
has only one digit, has lost all except the medius. 

In the mammals the number of the phalanges usually corresponds 
with that of man, though in the lower vertebrates they are often 
much more numerous. 

When the extremity is modified to form a paddle, as in Ichthyo- 
saurus and the Cetacea, the phalanges arc often gt'eally increased iu 
number. 

In the elasmobranch fishes the x>elvic girdle is a repetition of the 
pectoral tliough it is not quite so well marked. The acetabulum 
corresponds to the glenoid cavity, and tliC jiart of the ^ 
girdle dorsal to this is the ilium ; the ventral X)art, uniting 
with its fellow in the mid-line, is the ischio-pubis, the two airate. 
< Icments of which are sometimes sei)arated by a small foramen for 
t he passage of a nerve. When this is the case the anterior (cephalic) 
j)art is tlie pubis, and is in seriirs with the prccoracoid, w’hilc the 
ischium (caudad) repeats the coracoid. 

In Ampliibia the connexion between the ilium and sacrum becomes 
established, and some of the extinct I^byrinthodontia have separate 
pubic and ischial symphyses, though in existing forms tlie ischium 
and pubis are generally fused. 

In tlic Urodela there is usually a bifid cartilage just in front 
(cephalad) of the pubes, in the mid-Uius wliich is called the epipubis 
(sec subsection on embryology). 

In the Reptilia the iUum always projects backward towards the 
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Fm, 31. — Pdvisof Sphenodon 
Lizard* 


tail ; the ischia ustially meet in a ventral ischial symphysis, from 
which a cartilage or bone projects backward to support the anterior 
Up of the cloacsd orifice ; this is tiie hypoischium, a structure which is 

traceable throughout the Verte- 
brata to man (see fig. 3i)« 

The hypoischium and epipubia 
are parts of a cartilaginous pelvic 
sternum, the former representing 
the xiphistemum and the latter 
the epistemum of the shoulder 
girdle (see F. G. Parsons, Epi- 
physes of the Pelvis/* /. AmU, and 
Phys, voL xxxvii. p. 315). The 
pubis may or may not form a 
symphysis ; occasionally it is 
double and then a pre- and post* 
pubis are recognized. 

In birds the ilium extends for- 
ward and backward, and is fused 
with the vertebral column, as has 
been noticed in section Axial of 
A Pubic symphysis. this article. The ischia and pubes 

B Ischial symphysis. do not form a symphysis except in 

C Epipubis. ^e struthious birds (ostrich and 

D Hypoischium. rhea). The acetabulum is always 

(The dotted part is cartila- perforate, 
ginous, the white and darkly In mammals the ilium projects 
shaded parts lx>ny.) forward toward the head, and an 

ischio-pubic symphysis is common, 
though sometimes it is only pubic as in man. In Echidna among the 
monotremes the acetabulum is perforate as in birds. In the mono- 
tremes and marsupials part of the external oblique muscle is ossified 
to form the marsupial bones ; these are sometimes regarded as part 
of the epipubis, tiiough it is more probable that they arc merely 
adaptive strengtiienings of the external oblique to support the 
traction of the pouch. A cotyloid bone (os acetahul^ is usually 
present, at all events in early life, and it often shuts out the pubis 
trom taking any part in the formation of the acetabulum. 

The femur is comparatively a very stable bone. Sometimes, 
especially in the odd-toed ungulates (Perissodactyla), the gluteal 
Pemur ^dge forms a large tliird trochanter, while in most 
mammals, though not in ungulates, there are two 
sesamoid bones, called fabellae, developed in the gastrocnemius 
j ust above the condyles. 

The patella first appears in the reptiles, though it is not present 
in all of them. Most of the Lacertilia show it as a small sesamoid 
PateUm, structure in the quadriceps extensor tendon. It is 
present in all birds and mammals, with the exception of 
some bats. In most marsupials it remains cartilaginous throughout 
life. 

The tibia and fibula fuse in the Anura and also in some mammals 
(e,g. rodents). 7'he fibula is often nearly or quite suppressed in birds 
TIbIms mammals, while in birds the tibia fuses with tlic 

tibulm proximal row of tarsal bones, so that the ankle joint is 
' obliterated and a tibio-tarsus formed. In the. marsupials 
the upper end of the fibula is large and may articulate with the femur 
in certain positions of the knee, but, as a whole, it reaches its maxi- 
mum development in the Carnivora in the aq^tic suborder of 
which (Pinnipedia) it is as large as the tibia. It is curious that the 
only epiphysis which occurs in the long bones of birds is in the head 
of the tibia of the Gallinaceae. 

In the tarsus the bones are arranged on the same generalized plan 
as in the caxpus ; the proximal row consists of tihiale marginale, 
Tartue* intermedium, fibtUare and fibulare marginale ; the 

middle row as far as we know only contains one centrale, 
while the distal row has five distalia. 

It is more difficult to trace the fate of these structures in existing 
vertebrates than it is with the carpal txmes. In man the astragalus 
probably contains the tibiale, tibiale marginale and intenneoium, 
the latter structure possibly accounting for the occasional os tri* 
gonum, already mentioned m the subsection on embryology. The 
fibulare and fi&ulare marginale probably form the calcaneum, though 
it is unlikely that the epiphysis at the back of that bone represents 
any integral part of a generalized tarsus. The centrale persists as the 
navicular, while the three cuneiform represent tarsalia t., II. and III. 
and the cuboid tarsalia IV. and V., unless V. is suppressed as .some 
believe. Vestiges of a prehallux are found in the Cape jumping hare 
and other rodents, though they are usually more closely connected 
with the navicular and internal cuneiform than with the bones ol 
the proximal row. The large size of the hallux in man is an adapta- 
tion to the erect position. 

Most of the remarks already made about the metacarpals and 
phalanges of the hand apply equally to the foot, though there is a 
greater tendency to reduction of di^ts in the hind limb than in the 
fore. 

For further details and literature see S. H. Re}molds, The Vertebrate 
Skeleton (Cambridge, 1897) ; W. Flower and H. Gadow, Osteology 
of the Mammalia (London, 1883) ; R. Wiedersheim, Compar alive 
Anatomy of. Vertebrates, ^ W. N. Parker (London, 1907) ; 

C. C^genhm^Vergieich Anat. der Wirbeltiere (Bd. i.) (Leipzig, 1901). 


Visceral^ 

In the lower vertebrates as well as in the embryo of man, a 
number of cartilaginous or bony arches encircle the mouth and 
p^rynx (anterior part of the food tube), just as hoops encircle 
a bairel. There is little doubt that, when they first appeared 
m the history of evolution, all these bars supported gills and 
bounded gill slits, but in all existing types the first arch has been 
modified to surround the mouth and to act as both upper and 
lower jaws, gaining in different animals a more or less complete 
connexion with the cranium or brain-containing part of the 
skull. The first of these visceral arches, therefore, is known 
as the oral or jaw arch and, as ha.» been ^own, the muscles in 
connexion with it are supplied by the fifth nerve (see Muscular 
System ; and Nerve : Cranial). The second visceral arch is 
the hyoid and is accompanied by the seventh or facial nerve. 
The third visceral or first branchial arch of most writers has the 
ninA or glosso-pharyngeal for its nerve supply, while the arches 
behind tl^ are supplied by the vagus or tenth nerve. 

It will be seen, on reading the subsections devoted to embry- 
ology and comparative anatomy, that in man the maxilla, palate, 
internal pterygoid plate, malar and tympanic bones as well as 
the ear ossicles, mandible, hyoid bone and thyroid cartilage are 
developed in coxmexion with this visceral skeleton. Of these 
the ear ossicles are described in the article Ear, the thyroid 
cartilage in that on the Respiratory System, while the other 
bones, with the exception of the hyoid, are treated under the 
head of Skull. It therefore only remains to describe here the 
hyoid bone of man. 

The hyoid bone, so called from its likeness to the Greek letter v, lies 
in the upper part of the neck in close connexion with the root of the 
tongue and just above the th3rroid cartilage of the larynx. It con- 
sists of a body across the mid-ventral line end a great and small cornu 
on each side (sec fig. x). 

The body (basihyal) is rectangular with its long axis placed hori- 
zontally ; behind it is markedly concave both from above down* 



From Grfty'f Anatonty, Dneriptive and SurgUaL 

FtG. 32. — Hyoid Bone, anterior surface (enlarged). 

ward and from side to side. In front it attaches 
but behind it is smooth and is separated from 
membrane by a bursa. From its upper border this 
downward to the thyroid cartilage. The great cornua (thyrohyals) 
are attached to each side of the body by cartilage until middle life 
and afterwards by bony union. They curve upward and backward 
round the side of the phaiynx and are laterally compressed. To 
their inner surfaces the thyrohyoid membrane is attached, while their 
knob-like ends are connected with the superior cornua of the thyroid 
cartilage by the lateral thyrohyoid ligaments. 

The small cornua (ceratohydls) are conical structures about a 
quarter of an inch long attached to the upper part of the body at its 
junction with the great cornua. It is only m late life that they 
become united with the body by bony union, if they ever do so. At 
their apices they are connected with the tips of the styloid pro- 
cesses by the long stylohyoid ligaments (epihyals). 

Embry ology.’-^lvL early embryo (see Mouth and Salivary 

Glands) the mandibular processes g^ow forward on each side of the 
slit-like stomatodaeum or primitive mouth, and at length join one 
another in the mid-ventral line. From the proximal part of each of 
these another process, the maxillary, grows forward (ventrad), only 
more slowly, to blend with the fronto-nasal process. In each of these 
processes cartilage is formed in the lower vertebiates, which in the 
case of the mandible (lower jaw) reaches to the mid-ventral line and 


several muscles, 
the thyrohyoid 
membrane runs 
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forms what is known as Meckel's cartilage; but in the maxillary 
process the stage of chondrification is suppressed in man and other 
mammals, and the palato-quadrate cartuaginous bar which is so 
evident in embryo ashes and amphibians is not formed. It will thus 
be seen tliat both the maxillary and mandibular bars are derivativeH 
of the first visceral arch. In the maxillary process a membrane bone 
is fcirmcd which blends with the sphenoid to form the ir.temal 
ptcjrygoid jdate, while in front (ventrad) of this the upper jaw 
(maxilla) is develoi>ed in membrane by several centres. Of these, 
according to the usual description, (1) forms the body of the bone on 
the outer side of the infraorbital canal ; (2) forms the body of the 
bone on the inner side of that canal ; (3) forms the nasal process and 
the socket for the canine tootli; (4) makes the posterior three- 
quarters of the palatine process; while (5) and (6) form the pre- 
maxilla, each of the latter contributing a socket for one of the two 
incisor teeth. When these premaxillary sutures fail to unite, the de> 
formity known as cleft palate ** is produced and this may occur 
cither between the lateral incisor and the canine or between tlie 
central and lateral incisor teeth. The recent researches of Professor 
K. Fawcett point to the conclusion that these centres are not really 
as numerous as is generally thought. He regards (i) and (2) as a 
single centre which grows up round the infraorbital canal, while tlie 
premaxilla he Ends need not necessarily have two centres. I'he 
maxillary antrum is first developed as an outgrowth from the 
cartilaginous olfactory capsule into the membranous maxilla, 
though the cartilage soon disappears* The palate bone is developed 
by one centre which is formed in what will be the vertical plate of 
that bone in the membrane, behind the centre or centres for the 
body of the maxilla and at a little later date (see E. Fawcett, Journ. 
Anai^ and Phys. vol. 40, p. 400). 

The mandibidav or MeckeVs cartilage is continued up into the 
tympanum where it joins the proximal end of the cartilage of the 
second or hyoid arch, and it is from this junction (hyomandibular 
plate) that, according to H. Gadow, Anat* Anxeiger, Bd. 19, p* 396, 
the malleus and incus bones of the middle ear are developed (see 
Ear). Between the slender process of the malleus and the region of 
the inferior dental foramen, the cartilage later on disappears and its 
fibrous sheath forms the long internal lateral or sphenomandibular 
ligament (see fig. 33, L. 1 .L). 

Hitherto each half of the lower jaw has been considered to com- 
posed of several distinct skeletal elements, homologous with the 
elements found in the jaws of lower vertebrates. This view is still 
held by Professor K. von Bardeleben, who contends that there arc 
present in the lower jaws of man and mammals six separate elements, 
tlic os mentale, coronoid, condyloid, angular, marginal and dentary. 
The researches of E. Henneberg, Professor E. Fawcett and of Dr A. 
Lowe, however, are so complete and correspond so closely that one 
cannot help believing that the human lower jaw, at all events, is 
ossified from one centre only on each side, wliich appears in membrane 
near tlie symphysis and extends into a small part of Meckel's cartilage 
near the incisor tooth germs. From this centre, which represents the 
dentary of lower vertebrates, the whole adult bony jaw is formed and 
the greater part of MeckeLs cartilage disappears by a process of 
resorption. But, although this bone is mainly membranous, patches 1 
of cartilage appear in the coronoid and condylar processes as well as 
near the symphysis and perhaps at the angle. These, however, do 
not ossify by separate centres, but are invaded by the main dentary 
ossification already described. It seems evident, therefore, tliat in 
man the process of ossification is slurred over altiiough some of the 
original elements of the lower vertebrates are repeated as temporary 
cartilaginous masses, e.g, coronary, condylar and angular. (See E. 
Fawcett, Thesis for the Degree of Doctor of Medicine," University 
Libr^, Edinburgh, 1906 ; also A. Lowe, " Development of Lower 
Jaw in Man," Proc, Anat* Soc, of the University of Aberdeen, 1905, p, 
59. In the latter paper the literature is reviewed,) 

At birth the two halves of tlie mandible are separate as they arc 
throughout life in many mammals (e,g, rodents), but in man they 
join together about the end of the first year. 

It has been stated that within the tympanum the dorsal or proximal 
ends of the first and second visceral arches unite to form the hyo- 
manclibular plate from which, following H. Gadow, the malleus and 
incus arc derived. The stapes is also probably formed from the 
proximal end of the second or hyoid arch (see fig. 33, St), and just 
ventral to tlii.s the cartilage of the arch fuses with that of the periotic 
ca]>sule, where it is later on ossified as tlie tympanohyal element of the 
teni])oral bone (fig. 33, T.H), From this point tin? cartilage becomes 
fret*, from the skull and runs round the pharynx until it meets its 
fellow of the opposite side in the mid-ventral line. That part of the 
cartilage wliich is nearest the skull remains as the stylohyal element 
(fig- 33» S'H) and this later on ossifies to form the styloid process 
which fuses with the tympanohyal between twenty and twenty-five. 
For .some distance beyond the stylohyal element the cartilage de- 
generates into fibrous tissue forming the stylohyoid ligament ; this 
represents the epihyaX element, and occasionally instead of degenerat- 
ing it ossifies to form an abnormal bone (fig. 33, E.H). Near the 
middle line the cartilage persists as the ceratohycU clement or lesser 
cornu of the hyoid bone (fig. 33, C.H), while the most ventral part, 
where it fuses with its fellow of the opposite side as well as with the 
ventral part of the third arch, is the basihyal or body of the hyoid bone 
(fig* 33. B.H). 


The dorsal part of the cartilage of the third arch is wanting, but its 
lateral part fonns the thyrohyal or great cornu of the hyoid bone (fig. 
33, Tli.H), while its ventral part fuses with its follow of the opposite 
side as well as with the ventral part of the second arch to form the 
body of the hyoid bone* The fourth and fifth arches only develop 
cartilage in their ventro-lateral parts and fuse to form the thyroid 
cartilage of the larynx (fig. 33, Th.C) (see Respiratory System^ 

For further details sec J. P. McMurrich, Development of the Human 
Body (1906) : A. Keith, Human Embryology and Morphology (1905) ; 
H. Gadow, " Modifications of the first and second Visceral Arches," 
Phil. Trans, vol. 179 (1888), and " The Evolution of the Auditory 
Ossicles," Anat. AnzeigeVy Bd. xix. (1901), 

Cornparativt Anatomy. -—In ilic Amphioxus the pharynx is stiffened 
by chitinous bars which lie between the gill slits, but it is unlikely that 
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Fig. 33. — Diagram to show the fate., of the Visceral Arches in man 
and (with modifications) other mammals. Membrane bones white. 
Cartilage and cartilage bones black. Cartilage which has degenerated 
into ligaments dotted. 


IMM Premaxilla. 

Max. Maxilla. 

Pal. Palate. 

I>t Pterygoid (internal ptery- 
goid plate). 

T.R 'J'ympanic ring (quad- 
rate ?). 

Mand. Mandible surrounding 
Meckel's cartilage (black). 

L. 1 .L Long internal lateral liga- 
ment. 

M Malleus. 

1 Incus. 


St Stapc'S. 

'r.H Tympanohyal. 

S. H Stylohyal (styloid process^. 

E.H Occasional epihyal cartil- 
age or bone in stylohyoid 
ligament. 

C.n Ccratohyal (lesser coniu of 
hyoid bone). 

B.H Basihyal (body of hyoid 
bone). 

Th.H Thyrohyal (great cornu of 
hyoid bone). 

Th.C Thyroid cartilage of larynx. 


these are really homologous with the visceral skeleton of higher 
forms, though, in serving the same purpose, they are certainly 
analogous. 

Among the Cyclostomata (hags and lampreys) there is an arrange- 
ment known as the " branchial basket," which has a more super- 
ficial position than the visceral arches of fish and probably corre- 
siwruls to the extra-branchials of tlu'sc vertebrates. The oral and 
hyoid arches are very rudimentary and probably have degenerated 
in consequence of the suctorial mode of nourishment. In the Elasmo- 
branchii (sharks and rays) the visceral skeleton is entirely cartilagin- 
ous. In the more primitive types such as the comb-toothed shark 
(Notidanus) the oral and hyoid arclies are quite distinct. The oral 
arch consists of the upper |aw, or palato-quadrate cartilage ^ and the 
lower jaw, or MeckeVs cartilage ; tiiese articulate with one another 
posteriorly and also with the skull, Behind thc.se and distinct from 
them is the hyoid arch. Such a type of suspensorium or jaw articula- 
tion is called autostylic. In the rays, on the other hand, the oral arch 
is connected with the skull by the proximal segment f)f the hyoid 
arch, which, since it connects both the hyoid and mandibular (oral) 
arches with the skull, is called the hyomandibular cartilage. This 
type of suspensorium is termed hyostylic. 

Below the hyomandibular cartilage the hyoid arch has two other 
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segments, the ceraiohyat laterally and the hdsihyal ventrally yrhere 
it fuses with its fellow of the opposite side. Sometimes an ^ihyal 
intervenes between the hvomandibular and the ceratohyaL mhmd 
the hyoid arch are usually hve branchial arches, though in Hept- 
anchus there are as many as seven. These are divided into a number 
of segments, and outside those there is often another series of arches 
called extra^bfanchials wluch are probably homologous with the 
branchial basket of the Cyclostomata. 

The cliimaeroid fishes are called Holocc})hali because in them the 
palato-quadrate hsuc is fused with the rest of tlie skull. In the bony 
ganoids and teleosteans (Teleostomi) the palato-quadrate bar ossifies 
to form the palatine, ecto-, meso- and meU-pterygoids and quadrate 
bones from before backward, while outside these is another row of 
dermal bones fonned by the premaxilla, maxilla and jugal or malar. 

In the lower jaw, Meckel’s cartilage is ossified at its proximal end 
to form the articular bone^ but distally it remains and is partly en- 
cased by the dentary , and more posteriorly by the angular, both of 



Fig. 34.— Longitudinal and Vertical Section of the Skull of a Dog 
(Cants familiar is), with mandible and hyoid arch. 
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The mandible is displaced down* 
wards, to show its entire form ; the 
* indicates the part of the cranium to 
which the condyle is articulated. 


wtiich are membrane bones. The jaw joint therefore is between the 
quadrate and the articular. In comparing this description witli the 
section on human embryology it will be seen tliat certain bones, like 
the palate and pterygoids, which in the fish are ossifications in 
cartilage, become in the higher vertebrates membrane bones, and so 
it is clear that too great stress must not be laid on the histological 
history of a bone in determining its morphological significance. 

The branchial arches of the Teleostomi closely resemble those of 
the Elasmobrancliii except that they arc ossified and that the extra- 
braiichials have disappeared. 

In the Dipnoi (mudfish) the suspensorium is autostylic, and either 
five or six branchial arches are present. In the Amphibia, too, the 
suspensorium is autostylic, the palato-quadrate bar remains largely 
cartilaginous, though its postenor part is often ossified to form the 
quadrate. The membranous premaxilla, maxilla, palatine, pterygoid, 
fuadratojugal and squamosal bones are developed in connexion with 
it, though it is interesting to notice that the pterygoid is sometimes 
partly cartilaginous and the quadrato- jugal is absent in the tailed 
forms (Urodcla). In the lower jaw a splenial element has appeared, 
and in the frug a cartilaginous menio-mechellian bone develops close 
to the symphysis. In the larval stages there are rudiments of four 
branchial arches behind the hyoid, but in the adult these arc re- 
duced in the Anura and their ventral ends are united into a broad 
basilingual plate. 


In the Reptilia the site of the palato-quadrate bar is surrounded 
by the same scries of bones that are found in the Amphibia, but in 
lizards and chelonians a para^quadrate bone is found wluch, according 
to £. Gaupp, is the precursor of the tympanic ring of mammals. 
In the crocodiles the maxilla and palate grow inwards to meet one 
another and so form a hard palate. The mandible has dentary, 
splenial, angular, surangular, articular and coronoid ossifications and 
in some cases a mento~mechellian as well. The quadrate bone with 
which it still articulates is becoming included in the wall of the 
tympanic cavity, and, according to H. Gadow, it is this bone and not 
the par^uadratc which will become the tympanic of mammals. 
The hyoid arch is sometimes suppressed in snakes, but in Sphenodon 
its continuity with the columella or stapes can be demonstrated. 

The branchial skeleton is reduced with the cessation of branchial 
respiration and only the ventral parts of two arches can be seen ; 
these unite to form a plate with the hyoid (basihyobranchial) and with 
this the glottis is closely connected. In birds tlic morphology of the 
visceral skeleton is on the reptilian plan, and, although the modi- 
fications are numerous, they are not of special interest in 
elucidating the problems of human morphology. 

In the Mammalia the premaxilla, maxilla, palate and pterygoid 
bones can be seen in connexion with the region where the palato- 
quadrate cartilage lay in the lower Vertebrata (see fig. 34). 
The premaxilla bears the incisor teeth, and except in man the 
suture between it and the maxilla is evident on the face if a 
young enough animal be looked at. The maxilla bears the rest 
of the teeth and articulates laterally with the jugal or malar, 
which in its turn articulates posteriorly with the zygomatic pro- 
cess of the squamosal, so that a zygomatic arch, peculiar to 
mammals, is formed. Both the maxilla and palate form the hard 
palate as in crocodiles, though the pterygoid bone does not do so 
but fuses with the sphenoid to form the internal pterygoid plate 
(see fig. 34, Pt). The mandible no longer articulates with tlie 

S uadrate but forms a new articulation, by means of the con- 
yle, with the glenoid cavity of the squamosal, and many modern 
morohologists, including the writer, are inclined to agree with 
H. Gadow that the quadrate has probably become the tympanic 
bone. In many mammals (e.g. Carnivora) this bone swells out 
to form the bulla tympani. The derivation of the auditory 
ossicles has been discussed in the section on embryology as well 
as in the article Ear. The presence of a chain of ossicles is 
peculiar to the Mammalia. 

In many of tlie lower mammals (e.g. Ungulata and Carnivora) 
the hyoid arch is much more completely ossified than it is in 
man, tympano~, stylo-, epu, cerato^ and basihyal elements all 
being bony (see fig. 34). It is of interest to notice that in the 
hares and rabbits the body of the hyoid has occasionally been 
found in two pieces, indicating its derivation from the second 
and tlurd visceral arches. The fourth and fifth arches, which 
form the tliyroid cartilage in mammals, are considered in the 
article Respiratory System. 

j For further details see S. H. Reynolds, 7 'he Vertebrate Skeleton 
(Cambridge, 1897) ; W. Flower, Osteology of the Mammalia 
(London, 1885) ; R. Wiedersheim, Comparative Anatomy of 
Vertebrates, adapted and translated by W. N. Parker (London, 
1907) ; C. Gegenbaur, Vergleich. Anat. der Wirbeltiere, Bd. i. 
(Leipzig, 1901)- (F. G. P.) 

SKELTONi JOHN (r. 1460-1529), English poet, is variously 
asserted to have belonged to a Cumberland family and to 
have been a native of Disj in Norfolk, He is said to have been 
educated at Oxford. He certainly studied at Cambridge, and 
he is probably the “ one Scheklton ” mentioned by William 
Cole (ilLS.Athen. Cantahr.) as taking his M.A.degrcc in 1484. In 
1490 Caxton writes of him, in the preface to The Boke of Eneydos 
compyled by Vyrgyle, in terms which prove that he had already 
won a reputation as a scholar. “ But I pray mayster John 
Skelton,** he says, “ late created poete laureate in the unyversite 
of Oxenforde, to oversee and correct this sayd booke ... for 
him I know for suffycyenl to expowne and englysshe every 
dyffyculte that is therin. For he hath late translated the 
epystlys of Tulle, and the boke of dyodorus siculus,^ and diverse 
other works ... in polysshed and ornate termes craftely ... I 
suppose he hath dninken of Elycons well.** The laureateship 
referred to was a degree in rhetoric. Skelton received in 1493 
the same honour at Cambridge, and also, it is said, at Louvain. 
He found a patron in the pious and learned countess of Richmond, 
Henry VII.’s mother, for whom he wrote Of Mannes Lyfe the 
Peregrynadoun, a translation, now lost, of Guillaume de Deguille- 
ville*s Pelerinage de la vie humaine. An elegy ** Of the death of 
the noble prince Kynge Edwarde the forth,** included in some of 
the editions of the Mirror for Magistrates, and another (1489) 

' The MS. of this translation is preserved at Corpus Christi College, 
(Cambridge. 
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on the death of Henry Percy, fourth earl of Northumberland, 
are among his earliest poems. In the last decade of the century 
he was appointed tutor to Prince Henry (afterwards Henry VITT.). 
He wrote for his pupil a lost Speetdum principis, and Erasmus, 
in dedicating an ode to the prince in 1500, speaks of Skelton as 
“ unum Britannicarum literarum lumen ac decus.” In 1498 
he was successively ordained sub-deacon, deacon and priest. 
He seems to have been imprisoned in 1502, but no reason is 
known for his disgrace. Two years later he retired from regular 
attendance at court to become rector of Diss, a benefice which he 
retained nominally till his death. Skelton frequently signed 
himself “ regius orator ** and poet-laureate, but there is no 
record of any emoluments paid in connexion with these dignities, 
although the Abb6 du Resnel, author of Recherches sur les 
pokes couronneZf asserts that he had seen a patent (1513-1514) 
in which Skelton was appointed p{)et- laureate to Henry VIII. 
As rector of Diss he caused great scandal among his parishioners, 
who thought him, says Anthony k Wood, more fit for the stage 
than for the pew or the pulpit. He was secretly married to a 
woman who lived in his house, and he had earned the hatred 
of the Dominican monks by his fierce satire. Consequently 
he came under the formal censure of Richard Nix, the bishop 
of the diocese, and appears to have been temporarily suspended. 
After his death a collection of farcical tales, no doubt chiefly, 
if not entirely, apocryphal, gathered round his name — The 
Merie Tales of Skelton. During the rest of the century he figured 
in the popular imagination as an incorrigible practical joker. 
HLs sarcastic wit made him some enemies, among them Sir 
Christopher Garnesche or Garneys, Alexander Barclay, William 
Lilly and the French scholar, Robert Gaguin (c. 1425-1502). 
With Garneys he engaged in a regular ** flyting,** undertaken, 
he says, at the king’s command, but Skelton\s four poems read 
as if the abuse in them were dictated by genuine anger. Earlier 
in his career he had found a friend and patron in Cardinal 
Wolscy, and the dedication to the cardinal of hi.s Replycacdon 
is couched in the most flattering terms. But in 1522, when 
Wolsey in his capacity of legate dissolved convocation at St 
PauPs, Skelton put in circulation the couplet ; 

Gentle Paul, laie doune thy svveard 

For Peter of Westminster hath shaven thy beard.*' 

In Colyn Chute he incidentally attacked Wolsey in a general 
satire on the clergy, but Speke, Parrot and Why come ye nat to 
Courte ? are direct and fierce invectives against the cardinal who 
is said to have more than once imprisoned the author. To 
avoid another arrest Skelton took sanctuary in Westminster 
Abbey. He was kindly received by the abbot, John Islip, who 
continued to protect him until his death on the 21st of June 
1529. The inscription on his tomb in the neighbouring church 
of St Margaret’.s described him as vates pierius. 

In his Garlande of Laurell Skelton gives a long list of his works, 
only a few of which are extant. The garland in question was 
worked for him in silks, gold and pcarl.s by the ladies of the 
countess of Surrey at Sheriff Hutton Castle, where he was the 
guest of the duke of Norfolk. The composition includes compli- 
mentary verses to the various ladies concerned, and a good 
deal of information about himself. But it is as a satirist that 
Skelton merits attention. The Bow^e of Court is directed against 
the vices and dangers of court life, lie had already in his Bake 
of the Thre Foies drawn on Alexander Barclay’s version of the 
Narrenschiff of Sebastian Brant, and this more elaborate and 
imaginative poem belongs to the same class. Skelton, falling 
into a dream at Harwich, sees a stately ship in the harbour called 
the Bo7oge of Court} the owner of which is the Dame Saunce 
Pere. Her merchandise is Favour ; the helmsman Fortune ; 
and the poet, who figures as Drede (modesty), finds on board 
Favell (the flatterer). Suspect, Harvy Hafter (the clever thief), 
Dysdayne, Ryotte, Dyssymuler and Subtylte, who all explain 
themselves in turn, until at last Drede, who finds they are secretly 
his enemies, is about to save his life by jumping overboard, when 
he wakes with a start. Both of these poems are written in the 

I Bowge Fr. houche ; court rations. The term is explained as the 

right to eat at the king's table. 
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I seven-lined Chaucerian stanza, but it is in an irregular metre 
of his own that his most characteristic work was accomplished. 
The Bake of Phyllyp Sparoive, tht; lament of Jane Scroop, a 
schoolgirl in the Benedictine convent of Caro we near Norwich, 
for her dead bird, was no doubt inspired by Catullus. It is a 
poem of some 1400 lines and takes many liberties with the 
formularies of the church. The digressions are considerable. 
Wc learn what a wide reading Jane had in the romances of 
Charlemagne, of the Round Table, The Four Sons of A> mon 
and the Trojan cycle. Skelton finds space to give his opinion of 
Chaucer, Gower and Lydgate, He seems fully to have realized 
Chaucer’s value as a master of the English language. Gower’s 
matter was, he said, “ worth gold,” but his English he regarded 
as antiquated. The verse in which the poem is written, called 
from its inventor “ Skcltonical,” is here turned entirely to 
whimsical use. ITie lines are usually six -syllabled, but vary 
in length, and rhyme in groups of two, three, four and even more. 
It is not far removed from the old alliterative English verse, 
and well fitted to be chanted by the minstrels who had sung the 
old ballads. For its comic admixture of Latin Skelton had 
abundant example in French and Low Latin macaronic verse. 
He make.s frequent use of Latin and French words to carry 
out his exacting sy.stem of frequently recurring rhymes. This 
breathless, voluble measure was in Skelton’s en(?rg(‘tic hands 
an admirable vehicle for invective, but it easily degenerated 
into doggerel. By the end of the ifith century he was a “ rude 
rayling rimer ” (Putttmham, Arte of Bullish Poesie), and at the 
hands of Pope® and Warton he fared even worse. His own 
criticism is a just one : — 

“ For though my rynui be ragged, 

Tattered and jagged, 

Rudely raync beaten, 

Rusty and mougUtc eaten. 

It hath in it some pyLh." 

Colyn Chute reprissents the average country man who gives 
his opinions on the state of the church. 'There is no more scathing 
indictment of the sins of the clergy before the reformation. He 
exposes their greed, tlieir ignoraiu'e, the ostentation of the 
bishops and the common practice of simony, but takes care to 
explain that his accusations do not include all and that he 
writes in defence of, not against, the (*hiirch. He repeatedl)’ 
hits at Wolsey even in this general satire, but not directly. 
Speke, Parrot has only been jirescrved in a fragmentary form, 
and is exceedingly obscure. It was apparently composed at 
different times, but in the latter part, of the composition he 
openly attacks Wolscy. In Why come nat to Courte? there 
is no attempt at disguise. 'The wonder is not that the author 
had to seek sanctuary, but that he had any opportunity of doing 
so. He rails at Wolsey ’s ostentation, at liis almost royal 
authority, his overbearing manner to suitors high and I()w, 
and taunts him with his mean extraction. This si'athirig invective 
was not allowed to be printed in the cardinaTs lifetime, but it 
was no doubt widely circulated in MS. and by repetition. TIk* 
charge of coarseness regularly brought against Skelton is based 
chiefly on The Tunnynge of Elynoure Rummynge, a realistic 
description in the same metre of the drunken women who gathered 
at a well-known ale-house kept by I^lynour Rummynge 
at Lcathcrhead, not far from the royal jialaec t>f Nonsuch. 
“Skelton Laureate against the Scottes ” is a fierce song ol 
triumph celebrating the victory of Flodden. “ Jemmy is ded 
And chnsed in led. That was theyr owne Kynge,” says the poem ; 
but there was an earlier version written before the news of James 
IV.’s death had reached T^)ndon. This, which is the earliest 
singly printed ballad in the language, was entitled A Ballade 
of the ScoUysshe Kynge, and was rescued in 1878 from the wooden 
covers of a copy of Buon de Bordeaux. “ Howe the douty Duke 
of Albany, lyke a cowarde knight ” deals with the campaign 
of 1523, and contains a panegyric of Henry VIIL 'i’o this is 
attached an en 7 )oi to Wolsey, but it must surely have been 

® (Spence, Anecdotes, p. 87) : Pope said : " Skelton's poems are all 
low and bad, there is notlung in them that is worth reading,** and 
(in Satires and Epigrams, v. 38) *' And beastly Skelton heads ol 
houses quote.” 
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misplaced, for both the satires on the cardinal are of earlier 
date. 

Skelton also wrote three plays, only one of which survives. 
Magnificence is one of the best examples of the morality play. 
It deals with the same topic as his satires, the evils of ambition ; 
its moral, how suddenly worldly wealth doth decay/* being 
a favourite one with him. Thomas Warton in his History of 
English Poetry described another piece Nigramansiff printed 
by Wynkyn de Worde in 1504, and dealing with simony and the 
I()\’e of money in the church ; but no copy is known to exist, 
and some suspicion has been cast on Warton’s statement. 

Illustration of the hold Skelton had on the public imagination 
is supplied from the stage. A play (1600) called Scogan and 
Skelton, by Richard Hathway and William Rankins, is mentioned 
by Henslowc. In Antliony Munday’s Downfall of Robert, earl 
of Huntingdon, Skelton acts the part of Friar Tuck, and Ben 
Jonson in his masque, The Fortunate Isles, introduced ** Skogan 
and Skelton in like habits as they lived.** 

Very few of Skelton's productions arc dated, and their titles are 
here necessarily abbreviated. Wynkyn de Worde printed the Bowge 
of Court twice. Divers lialettys and dyties salacious devysed by Master 
Skelton Laureate and Skelton Laureate agaynsie a comely Coysiroune . • • 
have no date or printer's name, but are evidently from the press of 
Richard Pyxison, who also printed Replycacion against certain yong 
scoters, dedicated to Wolsey. The Garlande or Chapelet of Laurell was 
printed by Richard Faukes (1523) ; Magnificence, A goodly interlude, 

. . . probably by John R as tell about 1533, reprinted (1821) for the 
Roxburghe Club. Hereafter foloweth the Boke of Phyllyp Sparowe 
was printed by Richard Kcle (1550 ?), Rol)ert Toy, Antony Kitsoii 
(1560 ?), Abraham Veale (1570 ?), John Wallcy, John Wyght 
( 1 3^)0 ?). Ileveafter foloweth vertaine hokes com py led hy maysicr 
Skelton . . . including " Speke, Parrot/' Ware thtj Hawke," " Ely- 
noure Rummyiige " and others, was printed by Richard Lant (1550 ?), 
John King and Thomas March (1565 ?), by John Day (i 560). Uere- 
aftev foloweth a title lake called Colyn Chute and Hereafter . . , why 
come ye nat to Courte? were printed by Richard Kelo (1550 ?) and in 
numerous .subsec|ucnt editions. Pithy, plesauni and profitable workes 
of maister SkcMon, Poete Laureate, Nome collcxted and newly published 
was printed in and reprinted in 173d. A scarce reprint of 

Elinour Rummin by Samuel Rand appeared In 162-^. 

See The Poetiodl Works of John Skelton ; with Notes and some 
account of the author and his writings, by thtJ Rev. Alexander Dyctj 
(2 vols., 1843). A Selection of his works was edited by W. II. 
Williams (London, 1902). See also Zur Charakicrisfik John Skeltons 
by Dr Arthur Koelbing (Stuttgart, iQoj) ; F. Brie, " Skelton 
Studien " in EngUsche Studien, vol. 38 (Heilbronn, 1877, etc.) ; 
N Bey, Skelton s Satirical Poems . . . (Borne, i8y<i) ; A. Thiinimel, 
Studien Uber John Skelton (Loijjzig Keudnitz, 1905) ; G. Saintsbury, 
Hisi, of Eng. Prosody (vol. i., 1906) ; and A. Kdllmig in the Cambridge 
History of English Literature (vol. iii., 1909). 

S^LTON AND BROTTON, an urban district in the Cleveland 
parliamentary division of the North Riding of Yorkshire, 
England, 17 m. E. by S. of Middlesbrough by a branch of the 
North-Eastern railway, with stations at Brotton and North 
Skelton. Pop. (1901) 13,2.10. This is one of the largest town- 
ships in the Cleveland ironstone distried, and its industrial 
population is wholly employed in the quarries. The modern 
Skelton Castle incorporates part of the ancient stronghold of 
Robert de Brus who held it from William the Conqueror. A 
modern church replaces the ancient one, of w'hich there are 
ruins, and a fine Norman font is presei^Td. 'I’he large ironstone 
quarries have not wholly destroyed the beauty of the district. 
The Cleveland hills rise sharply southward, to elevations some- 
times exceeding 1000 ft., and are scored with deep and picturesque 
glens. On the coast, which is clifl-bound and fine, is the watering- 
place of Saltburn by the Sea. 

SKENE, WILLIAM FORBES (1809-1892), Scottish historian 
and antiquary, w^as the second son of Sir Walter Scott’s friend, 

J ames Skene (i775“t 864), of Rubislaw, near Aberdeen, and was 
orn on the 7th of June 1809. He was educated at Edinburgh 
High School, in Germany and at the university of St Andrews, 
taking an especial interest in the study of Celtic philology and 
literature. In 1832 he became a writer to the signet, and shortly 
afterwards obtained an official appointment in the bill department 
of the Court of Session, which he held until 1865. His early 
interest in the history and antiquities of the Scottish Highlands 
bore its first fruit in 1837, when he publish(?d The Highlanders of 
S- otlat d, their Origin, History and Antiquities, His chief work, 
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however, is his Celtic Scotland, a History of Ancient Alban (3 vols., 
Edinburgh, 1876-1880), perhaps the most important contribu- 
tion to Scottish history written during the 19th century. In 
1879 he was made a D.C.L. of Oxford, and in 1881 historiographer 
royal for Scotland. He died in Edinburgh on the 29th of August 
1892. 

The most important of Skene's other works are : editions of John 
of Fordun's Chronica geniis Scotovum (Edinburgh, 1871-1872) ; of 
the Four Ancient Books of Wales (Edinburgh, 1868) ; of the Chronicles 
of the Piets and Scots (Edinburgh, 1867) ; anr! of Adamuan's Vita S. 
Columbae (Edinburgh, 1874) ; an Essay on the Coronation Stone of 
Scone (Edinburgh, 1869) ; and Memorials of the Family of Skene of 
Skene (Aberdocn, 1887). 

SKETCH (directly adapted from Dutch scheis, which was 
taken from Ital. schizzo, a rough draft, I^t. schedium, something 
hastily made, Gr. crxt8/.o?, sudden, off-hand, near by ; 

Ger. Skizze and Fr. esquisse are from the same source), a rough or 
hasty preliminary outline or draft serving as a note or material 
for a finished work. Though used of literary composition, as for 
a short slightly constructed play, or of a rapid delineation in 
words of an event or character, the term is chiefly used of the 
putting on paper or other material of the immediate impression 
of an object, figure, landscape, &c., by an artist, or of an artist’s 
first idea or conception of a work whether in painting or sculpture. 

SKI (pronounced shee,” Icel. scidh, snow-shoe, properly 
** piece of wood ”), the wot)den snow-shoe on which the inhabit- 
ants of Scandinavia and neighbouring countries travel over the 
snow. Implements for this purpose were used by many nations 
of antiquity. Xenophon (Anab, iv. 5) describes the shoes or 
pattens of skins with which the horses of the Armenians were shod, 
to prevent them from sinking into the snow, and Procopius made 
mention of the ancient Lapps, known in Scandinavia as “ Skrid- 
Finnen/* or sliders, Snow-shoes have always been used by the 
Mongols of north-western Asia. l^Vom the evidence of the old 
Norse sagas they must have been general in Scandinavia long 
before the Christian era. Uller, the god of winter, is always 
spoken of as walking iii)on skis, the curv'ed toes of which gave 
rise to the legend that they were rcaJly ships upon which the god 
w'as wafted over hill and dale. Skis have been used time out of 
mind bv Lapps, Finns and Scandinavians for hunting and 
journe} ing across the frozen country. The first skis of which 
there is any record were elongated, curved frames covered with 
leather. Those of the Skrid-Finnen of the j6th century were 
leather shoes, pointed at the toe, about 3 ft. long, into wliich, 
a few inches from the rear end, the feet were thrust up to the 
ankles. The form of the shoe varied in different districts. 
Modem skis are not, like the North American snow-shoe, made 
of broad frames covered with a thong web, but long, narrow, 
nearly fiat pieces of ash, oak or spruce, pointed and turned up 
for about a foot at the toe. Their length is usually the distance 
tlieir wearer can reach upwards with Ixis hand, that for the 
average man being about 7 ft. 6 in., although some advocate less 
length. 

Their width at the broadest part is about 5 in., and their 
greatest thickness (just under the foot) about ij in., tapering 
towards both ends. The under surface is usually perfectly 
smooth, although some skis are provided with narrow strips 
running lengthwise on the under surface, to prevent side- 
slipping. The feet, encased in stout deer-hide shoes, heelless or 
nearly so, arc fastened to the middle of the skis by an arrange- 
ment of straps, called the binding. A staff from 4 to 5 ft. long 
completes the touring outfit. On level ground the skis are 
allow'ed to glide over the snow without being lifted from it, the 
heels being raised while the toes remain fast to the skis. At 
this gait very long steps can be taken. Climbing hills one must 
walk zigzag, or even directly sideways step by step. Gentle 
slopes can be ascended straight ahead by planting the skis 
obliquely. Downhill the skis become a sledge upon which great 
velocity is attained. The staff is used as a brake in coasting, 
and is provided with a small disc a few inches from the lower 
end, to prevent it sinking into the snow. 

Skiing as a sport began about i860 in the Norwegian district 
of Telemark and rapidly spread over all the Scandinavian 
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peninsula, The climax of the racing season is the great inter- 
national ski tournament held annually in Februar}^ at Holmen- 
kollen, 6 m. from Christiania. This ** Norwegian Derby ” is 
divided into two parts, the first devoted to jumping contests, the 
other to long-distance racing. The take-off for the jumping 
contests is built into the side of a hill, and each comj>etitor must 
jump three times. No staff is allowed and no jump is counted if 
the jumper falls in alighting. The distances covered are extra- 
ordinary, J34J ft. being the record. The jumper, who starts some 
distance up the hill, descends at top speed, stoops as he nears the 
take-off and launches himself into the air with all his force. 
He maintains an erect position until he reaches the ground, 
alighting with bended knees, on both feet, one a little in advance 
of the other, and “ giving ’’ with his legs to overcome the force 
of the fall and to preserve his balance. Another feature is double 
jumping, performed by two persons hand in hand. The highest 
prize is the King’s Cup. The princij)al distance race is over a 
difficult course of about 20 m. The record for 25 kilometres 
(i5i m.) is 2 hours, 7 min. A Lapp once covered 220 kilometres 
(about 138 m.) in 21 hrs., 22 min., the country being level. 
Skiing is very popular in Norway with both men and women ; in 
fact it may be called the national sport of Norway, 

The sport has been introduced into other countries where the 
winter is severe, and has become very popular in Switzerland 
and the United States, especially in Minnesota and the Kocky 
Mountain country. The principal club in the British Isles is 
the ** Ski Club of Great Britain.” The mails between Chile and 
the Argentine Republic are carried in winter by relays of 
Norwegian ski-runners, about 300 being employed. The skis 
worn by them are usually shod with horn. Skis cannot be used 
with advantage during a thaw or where the snow is less than 
6 in. deep. On this account, and because of their general un- 
wicldiness, they are less convenient in thick forests than the 
Indian snow-shoe, though faster in the open country. 

Ski have been used for military purposes by the Northern 
peoples for several centuries, and of late years other nations 
which have mountainous regions of snow have turned their 
attention to this most useful mode of winter marching. The 
army of Sweden — under Gustavus Adolphus and his successors 
one of the foremost in Europe — employed infantry provided 
with ski in its military operations. In Norway special units so 
provided were organized in 1710. Recently (1903) the Alpine 
infantry of France and Italy have taken up the question. In 
Brianfon, attached to the T59th regiment of French infantry, 
is an ecoLe mililaire de ski (established 1903) which trains the 
Chasseurs Alpins of the ist line, and also the regional troops 
which are intended to take part in the defence of the south- 
eastern frontier of France. These regiments as a rule furnish 
one officer, one non-commissioned officer and a few soldiers 
each to every course of instruction, whicli lasts two months. 
At the end of the first month the skieur is expected in full 
marching order to cover 60 kilometres (37! m.) of Alpine territory 
in the day. The ski are put to a variety of ingenious uses ; 
to form a stretcher-sledge for wounded men ; and if rapidity 
of movement is desired, a horse or pony pulls the skieur along 
by means of long reins attached to the horse’s girth. Even 
camps in the mountains are improvised. The skieur is thickly 
clothed and muffled, and his eyes arc protected against snow- 
blindness by blue or black spectacles. Some of the performances 
of soldiers on ski have been notable. Captain Bernard, chief 
of the hole of Briancon, ascended the cols of Arsine (2400 metres) 
and of the Caiiterel (2080 metres) in 16 hours with a party of 
25 men. In Russia some Finland troops in full marching order 
executed a long hunting march in Carclia. In 29 days they 
covered 860 kilometres. In Switzerland a skieur took less than 
ij hours to cover 25 kilometres, including altitudes of 1547 
metres. In order to witness this competition, which took place 
in Glarus, the soldiers from the S. Gothard garrison made a 
march of 48 kilometres including the ascent of the Klausengrass 
(2000 metres). A Norv^^egian soldier named Holte covered with 
one leap a distance of 21 m. 20 cm., and his companion Hcyder- 
dahl later achieved 24. 
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In Italy each company of Alpini has an annual credit for the 
provision of ski. Their duties in war time are almost the same 
as those of mounted infantry — exploration and communication, 
and the seizure of advanctid positions. 

In the seven months of snow on these frontiers the garrisons 
of the lonely posts cannot go out save on ski or snow-shoes, as 
to the respective merits of which military opinion is divided. 

See Norway's National Sport, by T. W. Schreiner, Outing, vol. 
37; Auf Schneeschufien durch (ironlandf by F. Nansen (Ham- 
burg, iSqi) ; Ski-running, edited by E. C. Hichardson (London, 
1904) ; Year-Book of the Ski Club of Great Britain, 

SKIBBEREEN, a market totvn of county Cork, Ireland, on 
the river Hen about 3 m. from its estuary, 53J m. S.W, of Cork 
by the Cork, Bandon and South Coast railway. Pop. (1901) 
3208. The river is navigable fur small vessels to Skibbercen 
itself, and for larger ones to Old Court on the estuary ; and tlie 
town is a flourishing fishing-station. Trade in (!orn and other 
agricultural produce is considerable. This district suffered 
terribly in the famine of 1847, and hundreds of victims were 
buried in pits in the graveyard adjoining the ruined Cistercian 
cell of Abl)eystrowry, a mile west of the town. The Hen offers 
fishing, late in the season, for brown and sea trout. 'I’he main 
railway continues south to Baltimore, and a light railway runs 
to the pleasant seaside village of Skull (or Sehiill), 15 m. W. 
Skibbereen is governed by an urban district council. 

SKIEN, a seaport of southern Norway, in Bratsberg amt 
(county), on the river Skien, 5 m. below its issue from Lake Nord, 
and 6 m. above its outflow into Frier Fjord. Pop. (1900) 1 1,343. 
It was mostly rebuilt after a fire in 1886. Here Henrik Ibsen, 
the dramatist, was born in 1828. In 1892 a canal ascending 
189 ft. by means of 17 locks was made between lakes Bandak 
and Nord, giving access to the Tek'mark district by way of Dalcn. 
The whole distance between the lakes is 40 m., and several 
fine falls, as the Ule.fos, Eidsfos, and Vrangfos, are passed. 
The engineering is noteworthy. In the town and district are 
numerous saw-mills, planing, cotton-spinning and flour-mills, 
factories for wood-pulp and domestic commodities, also a coppi‘r 
mine (at Omdal). 'ilic exports are icc, timber (including tele- 
graph poles for the British government), wood-pulp and copper, 
and the imports coal and china-clay. The town (the ancient 
Skida) dates from tlie 14th century. A fine view is obtained 
from the Bratsberg Kiev, S.E. of the town, with ruins of a chajiel. 

SKIERNIEWICE, a town of Russian Ikiland, in the govern- 
ment of Warsaw, 41 m. by rail S.W. from the city of Warsaw. 
Pop. (1897) 9846. It was formerly tlie sec of the archhislioj) 
of (Jnesen, primate of Poland. Here is an imperial castle, in 
which the emperors of Russia, Austria and Germany met in 
conference on tlic T5th-i7th of Sej>tembcr 1884. Cloth and 
linen are nianufacturcd. ^ 

SKIMMER, the English name bestowed by T. Pennant ^ 
in 1781 on a North American bird which had already been 
figured and described by M. Catesby {li. Carolina , i. pi. 90) 
as the “ Cut-W'ater,” — as it appears still to he called on some 
j)arts of the coast,- — remarkable for the unique formation of 
its bill, in which the mtixilla, or so-called upper mandible, is 
capable of much vertical movement, while tlic lower mandible, 
which is considerably the longer of tlie two, is laterally compressed 
so as to be as thin as a knife-blade. This bird is the Rhynchops 
nigra of Linnaeus, who, however, united with it what proves 
to be an allied species from India that, having been indicated 
many years before by Petiver {Gazoph, naturae^ tab. 76, fig. 2), 
on the authority of Buckley, was only technically named and 
described in 183S by W. Swainson {Anim, Menageries ^ p. 3f)o) 
as R, albicollis, ^ A third species, R. flavirostriSy inhabits Africa ; 
and examplcis from South America, though by many writers 
regarded as identical with A*, nigra, arc considered by Howard 
.Saunders (Proc. "Aool, Society, 1882, p. 522) to form a fourth, 
the /?. melanura of Swainson {ut supra, p. 340). All these 

’ ** I call it Skimmer, from the manner of its collecting its fooU 
with the lower mandible, as it flics along tht; surface of the water " 
(Gen. of Birds, p, ^2). ^ 

- OthcT English names applied to it in America arc " Razorbill, 

** Scissorbill," and “ Sli'.arvvatcr," 
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resembleonc another very closely, and, apart from their singularly- 
formed bill, have the structure and appearance of Terns 
Some authors make a family of the genus Rhynchops^ Imt it 
seems needless to remove it from the Laridae (see Gull). In 
breeding-habits the Skimmers thoroughly agree with the Terns, 
the largest species of which group they nearly equal in size, 
and indeed only seem to difTcr from them in the mode of taking 
their food, which of course is correlated with the extraordinary 
formation of their bill. (A. N.) 

SKIN AND EX9SKELETON, in anatomy. The skin (A.-S. 
scinn) i$ the covering of the whole body, and is continuous at 
the different orifices with the mucous membrane. It acts firstly 
as a protectiA'c layer, secondly as a regulator of the temperature, 
thirdly as an excretory organ and fourthly as a tactile and 
sensory organ in which nerves end. 

Ihe skin varies in thickness from *5 mm. in the eyelids to 
4 or more mm. in the palms and soles ; it is also very tliick over 
the back of the body. Two main layers are recognized in the 
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skin ; superficially there is the scarf skin or epidermis and more 
deeply the dermis or true skin. The epidermis under the micro- 
scope is seen to consist of five layers. On the surface is the homy 
layer or stratum corneum (see fig. 1 ) composed of layers of scale- 
like cells, the walls of which arc turned into the horny substance 
keratin. Deep to this is a thin layer of scale-like cells without 
keratin known as the stratum lucidum. Deeper still is a layer, 
the stratum granulosum, in which the cells are not so flattened 
and contain granules of a substance known as cleidin. In the 
fourth layer, stratum mucostm or stratum Malpighii, the cells 
arc ])olygorial and are connected together by delicate prickle-like 
processes. It is in the deeper layers of these cells that the pig- 
ment of the negro’s skin is found. The fifth and deepest layer 
of the epidermis is the stratum germinativuin, in which there is 
only one layer of columnar cells. The whole of the epidermis is 
non-vascular, and it will be noticed that as the different layers 
approach the surface the cells become more and more flattened. 
The true skin, dermis or corium is composed of a felted network 
of white fibrous tissue with a small number of yellow elastic 
fibres interspersed. It is divided into two layers. 

The superficial or papillary layer lies next to the epidermis 
and is raised into a number of papillae or conical projections 
which fit into corresponding depressions on the deep surface of 


the epidermis. In sensitive parts like the palms and soles these 
papillae are specially prominent and form wavy lines, each of 
which consists of a double row between which the ducts of the 
sweat glands pass on their way to the surface. So large are the 
papillae in these situations that the epidermis is also raised into 
ridges, and these in the fingers form the characteristic whorls 
so valuable for purposes of identification. The papillae contain 
leashes of blood-vessels, and in some of them are special tactile 
corpuscles in which the nerves end (sec Nervous System). 

In the deeper or reticular layer of the true skin the fibrous 
fcitwork is looser and encloses pellets of fat. It also contains a 
network of blood-vessels and nerves, and in some places a layer 
of striped or unstriped muscle. Where hairs arc present the hair 
follicles lie in this deeper layer, which gradually merges with the 
subcutaneous fatty tissue (see fig. 2). 

As appendages of the skin are found the hairs^ the nails and 
the sebaceous and sweat glands. 

Hair . — The hairs are found in man on the scalp, eyelids, 
eyebrows, armpits, pubic region, vestibule of the nose, external 
auditory meatus, face, ventral surface of the trunk and dorsal 
surfaces of the leg, forearm and hand ; indeed the only places 
which are riuite free from them are the palms of the hands, soles 
of the feet and the glans penis. In some places, such as the 
armpits, pubic region and the face of the male they grow to a 
considerable length at and after puberty. They are of great 
anthropological interest since they differ in colour and texture 
in different races, sometimes being straight, sometimes wavy, 
sometimes curly. The amount and distribution of long hairs 
also vary with the race. In section it is only the straight hairs 
which arc circular ; wavy and curly hairs are oval. In the centre 
of each hair is the medulla or pith, though this is not always 
present ; it is composed of nucleated cells containing pigment, 
fat and air spaces. Outside this is the fibrous layer or cortex, 
also containing pigment and air spaces, while most superficially 
is the cuticle made up of overlapping scales. The hair grows at 
its root from a hair follicle (see fig. ^)^which is a tubular inpushing 
of the epidermis into the true skin or, in the case of large hairs, 
deeper still into the superficial fascii^^p It is divided into an inner 
and outer root shecUh, the former -representing the more superficial 
layers of the epidermis, the latter Uie deeper layers. At the 
bottom of the follicle tlie hair enlarges to f(;rm the bulb, and into 
tlie lower part of tliis a vascular papilla projects from the true 
skin. The cells of the liair are derived from, and are continuous 
at the bulb with those of the outer root sheath, and therefore 
with the deeper layers of the epidermis. 

The hair follicle always projects somewhat obliquely into 
the skin, and attached to the side toward which it is leaning is 
a small band of non-striated muscular fibres called arrector pili. 
When this acts it diminishes the obliquity of the hair and so 
makes it “ bristle or “ stand on end,” while a general con- 
traction of these small muscles leads to tlie familiar condition 
of “ gooseflesh.” 

Nails, — ^"J'he nails are specially thickened parts of the epidermis, 
and arc divided into a root and a body. The former is concealed 
by a fold of skin, and the corium on which it lies is known as the 
nail matrix. The body of the nail also lies on the; corium, or true 
skin, which forms the nail bed and is very sensitive. This body 
of the nail is formed by the stratum germinativum and stratum 
raucosurn in its deeper part, and more superficially by the stratum 
lucidum, which is here very much thickened and converted into 
keratin or horn. Near the root of each nail is a semi-lunar area 
which is more opaque than the rest and forms the white lunula. 

Sweat Glands , — Sebaceous glands arc found wherever there are 
liairs, however rudimentary, and open by their ducts into the 
superficial part of the hair follicle (see fig. 2), Their deeper or 
secreting part divides into a number of bag-like alveoli composed 
of adls, which secrete oil droplets. There may be two or three 
glands to each hair follicle, and their size does not vary directly 
with that of the hair, since they are very large in Uic nose, where 
the hairs are quite rudimentary. They are also found on the 
labia minora and nipples, where no hairs are. Sudoripa/rous or 
sweat glands (see fig. 2) are found all over the surface of the body, 
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but are specially numerous on the palms and soles. It is esti- 
mated that in the palm there are nearly 3000 to a square inch, 
while in the skin of the back they do not reach 500 to the same 
area. ^ In the armpits and groins they are very large. Each consists 
of a single long tube, lined by columnar epithelium, and coiled up 
into a ball or glomerulus in the subcutaneous tissue, after which 
it pierces the corium and epidermis to reach the surface at the 
porus sudoriferus. Where the stratum comeum of the epidermis 
is thick the duct is twisted like a corkscrew as it goes through. 

The glands of Moll in the eyelids and the ceruminous or wax 
glands of the car are modified sweat glands ; the former, when 
inflamed, cause a “ sty.** 

Emuryology 

The akin is derived partly from the ectoderm and partly 
from the mesoderm of the embryo. The whole of the epidermis 
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Fig. 2. --Vcrtio«'il section of the Skin (schematic). 

and its appendages are ectodermal, and in the early embryo 
consist of a single layer of cells ; later on this becomes double, and 
the superficial layt^r is called the epitvichium^ which, after the sixth 
month, is cast off anfl mixes witli the secrt?tion of the large sebaceous 
glands to form the scaj^y vernix caseosa with which the foetus is 
coated at birth. In the meantime the cells of tlie deeper layer divide 
and form the various layers of the epidermis already enumerated. 

It is held, however, by some observers that part of the cpitrichium 
n^mains as the stratum cornciim. The mesodermal cells belong to 
the mesenchyme, and form the fibrous tissue of the true skin as well 
as the arrectores pilorum muscles and, in the scrotum, the dartos 
layer of unstriped mus(de. In the sixth month fatty tissue appears 
in the deeper parts, and so the fat of the superficial fascia or sid>- 
cutaneous tissue is formed. Tlie nails are said to ajjpear as tluckcn- 
ings of the epidermis at about the ninth week, quite at the tij^s of the 
digits. Later on they shift to the dorsal side, and in doing so carry 
the nerves in the nail bed with them. This is the only explanation 
available of the fact that the ventral nerves to the tips of the fingers 
encroach on the dorsal area. By about the twelfth week the nails arc 
perfectly formed, but they do not reach the level of the finger tips 
until the eighth month. The hairs are developed in the third montli 
of foetal life by ingrowths of the stratum mucosum of the epidermis 
into the corium. During the fourth and fifth months the body 
becomes covered by fine unpigmented hairs which arc known as 
lanugo ; these begin to disappear about the eighth month, but some 
remain until after birth. On the scalp, however, the hair at birth is ' 
often more deeply pigmented than that which succeeds it. The 
sebaceous and sweat glands, like the hair follicles, are ingrowths of j 
the stratum mucosum of the epidermis into the corium. The former I 


become very large in the later months of embryonic life, and secrete 
a large part of the above-mentioned vernix caseosa. liu^ dt^x^elop- 
ment of the mammary gland from modified sebaceous glamls has 
already been refc?rrcd to (see Mammary Gland). 

For further details see J . P. IvrMurrich, Development of the Human 
Body (London. 1906) ; J. C. Ilcisler, 7 'cxt’d)Ooh of limbryology (London, 
^ 9 ^ 7 ) I <Juain s Anatomy, vol. i. (London, 1908). 

Comparative Anatomy 

In the larval (gastrula) stage of the Aiiiphioxus (lancelet) cilia arc 
present on the surface, and in the supt^rhcial cpidtinnal cells of some 
lishes and amphibian larvae tliere is a striated layiT on the free edge 
which is looked ui>on as a relic of ancestral cilia. 

Skin i, lands. — The skin glands of the t'yclostomata (hags and 
lampreys) and fishes are generally unicellular and secrete slime whicli 
l)rotects the surface of th(! body ; the amount of sUme jioured out by 
some of the cyclostomcs is enormous, Many of those .slime colLs, 
from their shajie, are s|)okeii of as goblet cells. Some of the tele- 
osttjan fish have poison glands at the bases of their dorsal 
fins and oi)erciila. 

In the mud fish (Dipnoi) and amphibians nuilticudhdar 
spherical glaruls appear as involutions of tluj ectoderm. 
Sometinu^s, as in the so-calliul ])arotuls of th(? toad, tlicse form 
large masses. Keptiles and birds are singularly wanting in 
skin glands, though the latter have a large urofjy^iul gland at 
the root of the tail which seertdes oil to Tubricalc the 
feathers ; it is the chief constitiu'ut of the “ i)arson's nose " 
of the fowl. In niammals, except the tlelacea, the .sebaceous 
and sudoriparous glantls already described in man arc iouiitl ; 
some* of the former sometimes attain a largt! size*, as in the inter- 
digital gland of the .shtien, MiilltT’s gland at the back ol the 
pig's knee and the suborbilal gland of ruminants. In addi- 
tion to these, special scent-producing glanrls are often found 
in different parts, the most remarkable of wliicli, j)eiliat»s, are 
the scent glands bcmeaUi tlie tail of the skunk, wliile in male 
monolrcmes there is a special poison gland in the leg which is 
connected with a spur in the foot. 

Pigment. — Pigment ccdls arc present both in the dermis 
and cpid(‘rmis of iishes and amv'hibians, and tlu? pigment may 
be either intra- or extra-cellular. In many cases it is under the 
control of the nervous system, so that forms like the llal-fish and 
the common frog can adapt their coloration to that of their 
background. In animals permanently excluded from the light, 
pigment is absent. In reptiles movable j>jgmenl cells are often 
found, as in the chameleon, while in birds th(‘ jiigment is some* 
times of gniat brilliancy in the necks and wattles. In mam- 
mals, as in man, the pigment is confined to the cells of the 
stniLum nuicosum layer of tlie* epidermis. 

Scales. - In the clasmobranch fishes scales are found com- 
posed of enamel superficially, and of dentine and bone deeply. 
Tliey arc ilevcloi>ed from the epidermis and dermis, and in 
almost every way resemble the teeth of these animals, which 
are only modifications of them. The bony basal part of each 
scale is plate-like, hence this kind of scale is known as placoid. 
In the ganoid fishes, such as the sturgeon, much larger plaques 
called ganoid scales form a complete armaturi^ In the telcos- 
teau fishes the scales overlaj) like tiltis and are either cycloid^ 
having a smooth border, or ctenoid^ in which the free posterior 
border is serrated. Existing amphibians are usually remark- 
able for absence of any skin armour, thoiigli in fo.ssil forms 
(Stogoccjihala) it was very complete. The rcjptilian class is 
specially noticeable for the proiliiction of epidermal scales, whicli 
undergo many modifications. In the Ophidia they are cast off 
periodically in one mass as the snake’s slough, wliilc in the Clielonia 
they form the different varieties of tortoise-shell. Bony structures, 
developc<l in the dermis, may underlie these epidermal horny 
tlii< kenings, and arc very strongly devtdoped in the dorsal and 
ventral bony shields of the C-helonia (caraimcc and plastron), which 
secondarily fuse with the true endoskeleton. The armadillo is the 
only mammal which has a true bony exoskelcton. 

Feathers.— Birds arc remarkable for the poss(*ssion of feathers, 
which are highly modified scales. 'I'he embryonic or down feathers 
are .simple, and consist of a 'orush of lmir-lik(j barbs sjiringing from a 
basal <juill «>r calamus, l^'rom the whole lenglli of (lacli barb a series 
of smaller harbules comes off like branches of a shrub. The adult or 
contour feathers arc formed at the bottom of the sanm follicles which 
lodge thti down fcathtTS and, by their growth, push these out. At 
first they arc notliing more than enlarged down feathers, but soon one 
of the barbs grows enormously, and forms a main shaft or rachis to 
which the other barbs ore attaclied on either side. From the .sides 
of the barbs grow the barbules, just as in the down fcathens, and tlicst?, 
in the case of the large wing fcathens (remiges) and tail feathers 
(rcctrices), are connected by minute hooks so that the feather rawe, 
as opposed to the shaft, has a more resistant texture than it has in the 
heathers of the back or breast. The bird’s moult is comparable to the 
casting of the scales in the reptiles. 

Hairs. Hairs arc only found in the mammalian class, and are 
divided into the long tactile bristles or vibrissac aiul the smaller hairs 
which maintain the warmth of the body. In some animals the hair 
of the body is composed of long, stiif hairs, which are probably 
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specialized for ]>iotective i)iirposes, and short, soft hairs, which form 
the fur and keep in the warmth. Sf^metimes these long liairs are 
greatly enlarged and hardened to form prolcclive spines as in the 
porcupine, hedgehog, si)iny mouse and spiny ant-oatcr (Echidna). 

Horns.- Horns are of llircc kinds: (i) antlers, (2) hollow horns 
and (3) hairy horns of the rhinoceros. 

Antlers are growths of true bone and, exctjpt for their very vascular 
covering of skin (veh et), arc not exoskelctnl structures. They grow 
with great rapidity, and in the deer family arc renewed each year. 
As soon as their growth is finished the skin covering dries up and 
strips off . The small horns of giraffes are also bony structures though 
permanent. 

'J'he hollow horns of the ruminants (Bovidae) arc cases of hardened 
(’l)idermis which fit over a bony core and are permanent. They arc 
found in both sexes, and in this dilfer from the antlers of the deer, 
which, except in the reindeer, an* confined to the male. In the 
prongbiick (Antilocapra) thi; hollow horns are shed periodically. 

The hairy horn«? of the rhinoceros are a mass of hains cemented 
together by cells. The hairs gniv* from dermal papillae, but differ 
from true hains in not being sunk into hair follicles. 

Claws and Hoofs. — 1 'he.se arc modifications of nails, but whcrca.s in 
nails and claws the structunis are confined to the dorsal aspect of the 
digits, in hoofs they spread to the plantar surface as well. It has 
been shown in the enibryological section of tliis article that the nail 
appears at the very tip of the digit, and in this position it remains in 
many ampliibians, e.g. giant salamander, while in hoofed mammals it 
develops both vcntrally and dor.sally. In the Felidae the claws are 
retractile, but the real movement occurs between the middle and 
terminal phalanges of tlie digits. 

Spurs . — Spurs are quite distinct from nails and claws ; they are 
very common in birds as homy epidermal sheaths covering bony 
oulgrow'ths of the radial side of tlie carpus, metacarpus or meta- 
tarsus. The spur-winged goose has a carj^al spur ; in the screiamcrs 
(Palamedea and Chauna) the spur or siiurs are metacaqial, while 
in many gallinaceous birds {e.g. common fowls and iiUcasant.-;) 
metatarsal spurs are found. In the mammals the male monotremes 
(Ecliidna and Ornithorhynchu.s) have spurs attached to an extra 
(? .sesamoid) bone? in the hind leg, perforated for the duct of the 
already mentioned poison gland. 

Beaks . — Certain fishes belonging to the family Mormyridac have* a 
fleshy prolongation of the lower lip, and arc hence termed beaked 
fishes. In the Amphibia Siren and the tadpoles of most Anura 
(frogs and toads) have small horny beaks. In the Rejitilia horny 
beaks are found in the Chelonia, while in birds bciaks are constant 
and replace the teeth in modern species. In mammals a horny b(*ak 
is found in Ornithorhynchus, though it coexists with true teeth in 
the young and v/ith I'lomy pads in adult specimens. In all these 
cases the beaks are formed from cornified epidermal scales. 

^ Baleen . — The baleen which is found in the mouths of the Balac- 
nidae or whalebone wdialcs is a series of flattened triangular horny 
plates arranged on cither side of the palatt?. The inner edges anti 
apices of these arc frayed out into long fibres which act as strainers, 
in Balaena mysticetus, the Greenland whale, there are nearly four 
hundred of these plates, tlic longest of which often exceed 10 ft. 
In its development baleen resembles rhinoceros horn in that it 
consi.sts of a number of epidermal hair-like fibres cemented together 
and growing from dermal papillae, though not from true liair follicles. 

For further details and literature see R. Wiedersheim, Com- 
paraiive Anatomy of Vertebrates ^ translated by W. N. Parker (London, 
1907) i S. H. Rcjmolds, The Vertebrate Skeleton (Cambridge, 1807). 

(F. G. P.) 
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The colour of tlie human skin has always held an important 
place among physical criteria of race. rhy.siol()gy' tfxplains colour 
as a con.sequcnce of climate and even diet. 'Fhe pigment or colour- 
ing matter under the epidermis, or rather under the second or 
Malpighian skin, is not peculiar to the Negroid and other coloured 
racc.s, hut is common to all human beings. It is simply more 
abundant in certain peoples, and this abundance is attributed to 
the stimulating action of the solar heat, combined with moisture 
and an excess of vegetable food, yielding more carbon than can 
be as.similatcd, the character being then fixed by heredity. 
Theodor Waitz quotes examples proving ** that hot and damp 
countries. fa\ our the darkening of the skin,’* and that the same 
race inclines to be darker in low marshy districts than on the 
hills. C. R. Lepsius asserts that the hotter the climate the 
darker the negro, pointing out that if you follow the line of greatest 
heat freim Africa into Asia, it is in those regions of the latter 
continent that the darkest Asiatics are found. Many apparent 
exceptions to this g(*n(}ral law occur, but they may be explainable 
as due to local causes. Thus Schweinfurth {Heart of Africa) 
believes that the reddish tint of the Bongos and other of the 
peoplcfs inhabiting the hot, moist White Nile district is due to the 


ferniginous nature of the laterite soil : the hue of the A-Zandeh 
(Niam-Niam) of the Welle valley being possibly explicable in 
the same way. In South America all shades of complexion 
intermingle. Thus in Bolivia the coppery Maropas, the dark 
brown Aymaras, the yellowish Moxos, and the light Mosetenos, 
Siriones, and Guarayos are, so to speak, neighbours. In Austral- 
asia there is the contrast between the yellow-brown Malays 
and the sooty-black Tasmanians. Such deviations from the 
colour-law may be attributed to descent (dark peoples migrating 
to cold, light to tropical countries), or to such varied causes as 
dryness, moisture, food and the vegetable peculiarities of the 
land, by all of which the complexion may be affected, and the 
influence of temperature mitigated. 

The colour of the human skin cannot, then, be regarded as an 
entirely trustworthy racial test, even blackness not being an 
exclusively negro characteristic. It serves, however, to divide Man 
into three fundamental types corresponding to the three great 
ethnic groups, viz. the White, the Yellow and the Black man. 
The first predominate in Europe, the second in Asia, while llie 
third have their chief centres in Africa and Melanesia. Inter- 
breeding and, in a lesser degree, the influence of environment 
have caused the occurrence within the three main groups of 
almost every shade and tint of complexion. Thus the colour of 
the skin affords a faulty basis of ethnological classification, 
since in the same ethnic group it varies so widely and races of 
one group resemble in tiiis particular races of another. The 
so-called Red Indians are usually classified as a fourth group, 
but they are not really red-skinned. The name has come about 
through their custom of smearing their faces with red ochre. 
But among the American aborigines, side by side with the 
yellow, olive brown or even black (t.g. the Charruas of Uruguay), 
there are tribes of reddish-yellow or coppery hue. This tint is 
found also in certain African tribes. Tht palms of the hands and 
the soles of the feet of negroes are never black, but always 
yellowish, and in all coloured races the back of the body is a 
shade darker than the front. 

It is noteworthy that the skin of tlii coloured races is always of 
a, lighter tint in the newly-bom than in the adult ; the negro baliy 
is born a light grey colour, and the dark pigment is absent in the 
negro foetus. On the eighth day, sometimes as early as the third, 
the negro infant changes its colour to a hue nearly as dark as that 
of its parents. Jt would seem as if the blackness is asfiociated with 
the general thickening of the skin and is an accompaniment of the 
general organic adapbition of the negro to his hot malarious climate. 
The effects of sunburn va^ with different races. It is with the 
races having intermediate pigmentation, such as the dark Europeans 
and the yellow peoples, that the effect is most noticeable. Witli the 
former the sun burns the skin uniformly, making them of the lint 
of mulattoes. The colour so acquirtid is merely temporary. It 
diminishes in winter, and disappears entirely on their return to a 
cold temperate climate. With th.c Asiatics the sun causes diffcjrcnt 
tints. The skiii.s of the Indo-Chinese and the Malays become dark 
olive. M'he Fuegians and Galibis turn brick-colour tir dull red. 
The Cliiuese skin turns darker in winter and paler in summer. 
Among certain peoples whose skins are naturally dark the parts of 
the body exposed to the light and air are often lighter than those 
covered by their clothes. Tliis is the case with the Fuegians and 
the Sandwich Islanders. The fair European skin reddens under the 
sun, passing from jiale red to brick red or to patches of deep red. 

SKIN DISEASES. The diseases of the skin do not essentially 
differ from those of the other organs of the body. Like these, 
the skin is composed of cells resting on a connective tissue 
framework, in which run the vessels which nourish it and the 
nerves which keep up its communications with the rest of the 
body. But it has certain differences from other organs, some 
dependent on its structure and some on its exposed position, 
'rhus, instead of, like the kidney, to which it may best be com- 
pared, having its epithelium faced by epithelium, all lies open, 
and the various processes arc all one-sided.” There are no 
depths to be attacked, and any diseases, if they spread, must 
do so superficially ; spreading as they often do equally in all 
directions, the diseases of the skin have a tendency to assume a 
circular form, independently of any parasitic cause, though when 
such cause is present the patches are of a more perfectly circular 
shape. Further, from the extent of its superficial area and its 
exposed position, the skin is liable to be attacked by more forms 
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of irritation, parasitic or other, than any other organ of the body. 
Every stage and variety »of disease is open to view; minute 
differences, minor or important, are at once noted ; and thus 
it is that the recognized distinct maladies of the skin are so 
numerous. In no other organ, with the partial exception of the 
eye, can the clianges be watched from day to day ; in none can 
so many stages of the same disease be simultaneously observed ; 
and in no other is it so simple a matter to remove and instantly 
fix for microscopic examination the living tissue. 

The multitude of its affections renders the difficulties of arrang- 
ing the diseases of the skin very great, and the absence of any 
generally accepted scheme of classification has always been and 
still remains one of the main obstacles to their intelligent stu(ly. 
The older systems, constructed before the days of bacteriology, 
were commonly based on the form which the eruption assumed 
(scaly, moist, purulent), but they usually contained in addition 
a certain numlier of diseases under the heading of Parasitir, 
Though obviously illogical, such systems served well enough 
while the recognized parasitic diseases were few, such as those 
caused by such gross parasites as the Acarus scMei (the itch 
mite), the pedicuLi (lice), and the hyphomycetic fungi such as the 
Achonon SchiMeinii, The discoveries of bacteriology have 
enormously enlarged this class, but the difficulty is that one and 
the same disease is regarded as parasitic by one authority, as 
dependent on nerve influence by another, while a third assumes 
an agnostic position. 

The following is a useful working classification. 

1. 'I'he Derm axon eurosks — •(«) Sensory: anaesthesia^ hyper^ 
aesthesia^ pruritus ; (/;) vaso-motor : urticaria ^ erythema multi forme^ 
angio-neurotic oedema^ pellagra, purpura, certain forms of eczema, 
erythema pernio (chilblains), erythema nodosum, herpes, cheiropom'^ 
pholyx, alterations of pigment ; (r) tropliic : sclerodermia, perforating 
ulcer, Charcot's bed-sore, the lesions of certain forms of leprosy, 
Paynaud*s disease, Morvan's disease, pemphigus, lupus erythematosus, 
the sldn lesions of syringomyelia ; (d) glandular, according to the gland 
affected, — as the sweat-glands, hyperidrosis, haematidrosis, bromu 
drosis, miliaria papulosa, or prickly heat ; the sebaceous glands, 
rosacea, sehorvhoea ; the hair follicles, alopecia, greyness* 

2 . Local J noculable Dlsi;a.srs. --The agents producing these are 
parasitic in origin and may be dividtjd into those caused by animal 
parasites, vegetable parasites and various micn»-organisms. {a) 
Animal parasites: scabies^ due to the Acarus scabiei or itch mite; 
pediculosis, guinea-worm disease, due to the Dracunculus medinensis ; 
trichinosis, due to the cyslicercus ceUulosae ; elephantiasis, due to 
the filaria sanguinis hominis ; various eruptions produced by 
accidental parasites such as the harvest bug (leptus auiumnalis) , the 
jigger or sand flea (Dermatophilus penetrans), met with in the tropics. 
(6) Vegetable parasites . ringworm, caused by the Trichophyton 
tonsurans \ favus, caused by the A chorion Schonlcinii \ tinea 
versicolor, caused by the Microsporon Furfur^, erytkrasma, due to 
the Microsporon minutissimum \ artinomycosis, due to the Arii~ 
nomyces or ray fungi ; mycetoma or Madura foot, due to Dysiomyces ; 
aspergillosis and pinto, caused by an unknown fungus ; streptothrix 
infections other than from the ray fungus, sporotrichosis ; blastomy- 
cetic dermatitis, due to a fungus of the yeast family. ^ (c) Micro- 
organisms : impetigo contagiosa, caused by inoculation with strepto- 
cocci ; furunculosis or boils, due to the staphylococcus pyogenes 
aureus and albus ; carbuncle, a deeper infection also caused by 
staphylococci ; anthrax, caused by the bacillus anthracis ; sycosis, 
due to a staphylococcic infection of the hairy parts ; acne, due to a 
bacillus called by Gilchrist the bacillus acnes, thought to be id<mtical 
with the micro-organism of Sabouraud and Unna ; furunculosis 
orientalis (Delhi boil, Aleppo boil, lliskra button), a tropical disease 
in which the parasite is not yet identified ; certain forms of eczema, 
notably the pustular forms. 

3. General Inoculablr Diseases, — Tuberculosis, manifesting 
itself as lupus vulgaris, verruca necrogenica, erythema induratum 
or as tuberculous ulcerations. In all these Koch’s bacillus has been 
identified. Syphilis, caused by the Spirochaeta pallida of Schaudinn 
and Hoffmann, in which there are primary, secondary and tertiary 
skin lesions. Leprosy due to the bacillus lepra. Yaws (framboesia), 
caused by a specific parasite, the Spirochaeta pertenius. Glanders, 
due to inoculation with the bacillus mallei. Added to these are 
erysipelas and the various exanthematous fevers. 

4. Diseases of uncertain Aetiology. — Psoriasis, pityriasis 
rubra, pityriasis rosea. 

5. Eruptions due to Drugs. — These may follow on the internal 
administration of chloral belladonna, copaiba, phenazone, mercury, 
quinine, tar, stramonium, sulphonal, salicylic acid and the salicylates 
and bromides. 

6 . New Growths. — I3enign : cheloid and fibroma, naevus ptgmen~ 
tosus, vascular naevi, telangiectasis, lymphangioma, myorna, mycosis 
fungoides, papilloma, adenoma, moluscum contageosum, rhinoseteroma 


cysts and jvarls (including corns and horny growths). Malignant; 
sarcoma, carcinoma, rodent ulcer, Paget's disease. 

The skin is liable to Uie same pathological conditions as other 
structures of the body, such as changes in vascularity, infiammations, 
invasion by parasites and new growths togetlior with changes due 
to the spexiaf structure of the skin such as hypertrophy and atrophy, 
disorders of the swc'at glands and sebaceous glands and alterations 
of lugmcnt. Some of tlic groups of diseases classed as the dcr- 
matoneuroses arc manifestations of widely different diseases ; thus 
anaesthesia and hyperaesthesia occur in hysteria ; while tlic acute 
bed-sore of Charcot (a form of local gangn'iie) and perforating ulcer 
are generally due to an inflamniator>' condition of the nerve trunks. 
In the group of diseases known as purpura, where haemorrhagtis of 
varying size make their appt?arance on different parts of the skin, 
the lesion is considered to be due to a toxin or autotoxin acting 
directly^ on the vascular walls. lu some cases we know it to be 
inorganic, such as phosphorus or mercury, in others organic as 
srnalljiox, mi-asles, typhus or tuberculosis ; or the haemorrhages 
may occur in coimtixion with new growths such as sarcoma and 
lymphadenoina. Why these very different causes should combine 
to produce the phenomenon of liaemorrhagc is not clear. 

The disease known as urticaria or nelllc-rash is probably due to 
some irritant poison circulating in the blood, but the causes pro- 
ducing it vary from constitutional diseases sucli as gout and malaria 
to cc^rtain articles of diet which act as gastro-inteslinal irritants such 
as pork and slxell-fish. It has be<jn known also to follow on mental 
emotion and is sjiid to be frequent in the neurotic diathesis, but an 
attack may be set up by any local irritant such as stings or bites. 
The pathology of the lesions in this disease is as ftdlows ; reacting 
to some irritant, tlie blood-vessels dilate, serum is poured out from 
them into the tissues around, and comprt^ssing the vessels from 
without empties them of blood. This explains tlie white centre of 
the urticarial weal, the red margin of which is the clinical expression 
of the dilated and uncompressed vessels at the border. In those 
dis<*as(*s grouped together under the name of erythema, although the 
majority of authors place them under the heading of inflammation, 
tlxere is a good d<‘al suggestive of 0. close relation to urticaria. Some 
cases are caused by the ingestion of certain drugs, a good many are 
directly associated with tlie rheumatic poison, while others are 
apparently connected with fermentative changes in the gastro- 
intestinal tract. Thus all tliose examples of the disea.se with the 
cau.se of which we are approximately acquainted arc readily cuiough 
attributed to some circulating irritant. This disease differs histologi- 
cally from urticaria in the persistent dilatation of the vessels. 
Although serum is poured out from them as freely as in urticaria, 
the dilatation of th(^ v(*8st.ls is so active that they arc not compressed 
as in that disease, while the presence of numerous cells around the 
vessels scH ms to suggxtst a more severe irritant, and the fact that the 
lesions are clinically more persistent further confirms that suggestion. 

Whtm certain irritants are applied to the skin wc know liefore- 
hand what effects they will produce. Thus croton oil produces a 
vesicukr and pustular eruption, that of cantliariiles is vcjsicular 
or Inilbous, while other drug.s arc followed by results dependent 
on thtiir concentration, ranging from a mere redness jiroduccd by 
dilute applications to actual death of the skin from concentrated 
ones. With tJie milder irritants which produce tht? results clinically 
known as eczema we liave invariably mon; or less pronounced certain 
definite phenomena. The blood-vessels dilate ; serum is exuded 
from tlieni — it may lie merely into the deeper layers of the skin, or 
it may ri?ach into and among the? epidermic cells, or burst its way 
tlxi'ough these and appear in drojis on the surface. The epithelial 
colls are, immediately if tlie irritation be slight, later if it be more 
severe, stimulated to increased activity of growth and jiroduction ; 
and this activity, often misdirected, is so great that the normal 
proetjss of hardening in the cells is interfered with, and we have what 
is known as parakeratosis (irregular cornification) and the conse- 
(pii nt production of scales. Should this be the prominent pathologi- 
r:d change, the exudsilion spends itself among the cells of the scales, 
and a condition pathologically moist appears to the clinical observer 
as a dry cnijition. Thus according to the reaction — which is pre- 
sumably largely dependent <ni the irritant to which it is due — we 
have various degrees and forms of inflammation of the skin, all of 
them covertid clinically by the term eczema. WJien such a dermatitis 
is produced expcrimentiilly by the application of such an irritant 
as croton oil we can more or less arxiirabsly predict the duration of 
the inflammation, which gradually becomes l(?ss and less and usually 
tenninates in dry scaling. So in e:zcma, as long as the irritant con- 
tinues to act, so long will its results be evident on the skin. Un- 
fortunately the irritant which is the cause of eczema is still a matter 
of dispute. 

Tn stutlying other inflamm.Ttions wc have the advantage of de- 
finitely knowing their cause. Thus in impetigo contagiosa we know, 
mainly owing to the work of Saboraud, that the cause of the disease 
is the streptococcus pyogenes. The first result of inoculation is a 
minute nul spot (rlilatation of the vessel), which is rapidly followed 
i)y the appearance on the surface of a vesicle or bleh (exudation of 
scrum), which is soon converted into a jiustule, the whole dries up 
into a .scab, which when thrown off discloses a healthy or slightly 
rcdtlened skin. Fresh areas may be constancy attacked. 

In riffgworm, where the cause of the disease is the growth in the 
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superficial layers of the skin of one or other of the dilTcrent varieties 
of fungus grouped tog(?ther under the common name of ringworm, 
a reaction more resembling that of eczema is produced. There is the 
same dilatation of the vtjssel with exudation of fluid, sometimes 
reaching the surface in the form of vesicles, sometimes spending 
itself through and among the epidermic cells and only evidenced 
clinically by the i)resence of more or less scalinjg. In other cases the 
exudation early becomes purulent (this is said to occur regularly 
when the disease is contracted from the horse), a change wluch, 
though occasioTially noted, is by no means frequent in eczema. 

The inflammations of the corium or deeper layer of the skin arc 
due, with very few exceptions, to the growth of well-known organ- 
isms. EryaipelaSy fimmcle, anthrax and ^landera are diseases which run 
an acute course* and rapidly terminate, the two former usually in re- 
covery, the? two latter often fatally. The other more chronic aflcctions 
all follow one course ; in their earlier stages there is a new growth 
of connective tissue cells in their lowest forms (granuloma), and this 
later breaks down, either rapidly, as in syphtUs^ or slowly, as in 
tuhevculosis and leprosy. Most of these diseases leave behind them 
a well-defined scar. 

The new growths of the skin are the same as those found else- 
where. Only two present special characters requiring notice here. 
Keloid is a peculiar form of fibroma which, although benignant as 
regards any general infection, invariably recurs locally after re- 
moval. Rodent ulcer is a form of cancer which occurs usually on the 
face, and whose malignancy is almost entirely local. The class of 
atrophies of the skin comprist^s those diseases where the atrophy 
is primary, and those where it succeeds to previous hyx^ertrophic or 
inflammatory changes. Anomalies of pigmentation arc those of 
excess and lack. Chloasmay in which dark patches appear, most 
fre<]ucntly on the face, is usually associated with disease of some 
internal organ, such as the liver or uterus, being fretjuently observed 
in pregnancy. 'Phe cause of vitiligo ^ in which the pigment normally 
present disappears from certain areas, a phenomenon more striking 
in coloured than in white races, is unknown. 

Diseases of the skin tend to manifest themselves in certain parts 
of the body ; i.e. certain diseases exert a selective influence on the 
s / cUve thf^ir eruption. Symmetry is characteristic of 

dlstribum eczema, psoriasis, drug rashes and the eruptions of 
tiott * specific fevers, while others, such as hci*pes zoster, ring- 
* worm, tertiary sypliilis and new growths, tend to be 
asymmetrical. Eczema selects the flexor aspect of the limbs and the 
neighbourhood of folds of skin and opposed surfaces, while psoriasis 
favours the extensor surfaces and the outer side of the cllxiws and 
knees. In certain diseases of ncrvou.s origin, notalily in herpes 
zoster, the eruption follows the course of a C(!rtain nerve. In the 
face we get er5nthema, lupus erythematosus, rosacea, eczema, 
actinomycosis, <fcc., and sjqihilitic and malignant ulcers. Rodent 
ulcer usually selects the face, and generally the nose or orbit. 'Phe 
face too is usually the selective site of lupus vulgaris. The .scalp is 
the cliief site of two varieties of lesion — the pustular, as in pustular 
eczema and imjjetigo contagiosa, or the diy and scaly eruptions, as 
psoriasis, ringworm and squamous syphilides. The genital organs 
are the scat of vesicular eruptions such as he’qx-ss or eczema or 
occasionally scabies ; they are als(» the seat of ulcers, chiefly venereal, 
and of secondary syphilides. Scabies or itch tends to occur on the 
hands, and the characteristic burrows are noticeable between the 
fingers. The hands too arc subject to various forms of cnii)tion 
known as trade eruptions^ due to the handling of paraffin, tar, sugar, 
salt, lime, sulphur, &c. The lesions mostly simulate eczema, and are 
frequent amongst tanners, dyt.Ts, chemists, bakers and washer- 
women, and workers in the electro-plating trade, ICxposurc to the 
X-rays sets up a form of dermatitis, either an acute erythematous 
form flue to a single prolonged exposure or a chronic form affecting 
optfrators who have been exposed over prolonged periods. Ulceration 
and considerable destruction of the epidermis may take place 
together with the occurrence of warty growths wlxich tend to become 
epitheliomatous. 

For an account of the treatment of the best known skin diseases 
see under their separate headings. 

SKINKER, JAMES (1778-1841), British military adventurer 
in India, son of Lieut. -Colonel Hercules Skinner, was bom in 
India in 1778, his mother being a Rajput lady. At the age of 
eighteen he entered the Mahratta army under de Boigne, where 
he soon showed military talents ; and he remained in the same 
scr\'ice under Perron until 1803, when, on the outbreak of the 
Mahratta War, he refused to serve against his countrymen. 
He joined Lord Lake, and raised a regiment of irregular horse 
called “ Skinner’s Horse ” or the “ Yellow Boys,” which became 
the most famous regiment of light cavalry in the India of that 
day. He was present at the siege of Hharatpur, and in 1818 was 
granted a jagir yielding RsJ 20,000 a year, appointed lieutenant- 
colonel in the British service and made C.B. He had an intimate 
knowledge of tlie character of the natives of India, and his advice 
was hif^yiiwiiued by successive governor-generals and com- 
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manders-in-chief. He died at Hansi on the 4th of December 
1841, and was buried in a church at Ddlhi which is called after his 
name. 

See J. Baillie Fraser, Military Memoir of LieuU^Colonel James 
Skinner (1851). 

SKINNER, JOHN (1721-1807), Scottish author, son of John 
Skinner, a parish schoolmaster, was born at Balfour, Aberdeen- 
shire, on the 3rd of October 1721. He had been intended for the 
Presbyterian ministry, but, after passing through Marischal 
I College, Aberdeen, and teaching for a few years, he took orders in 
the Episcopal Church, and was appointed to the charge of Longside 
in 1742. Very soon after Skinner joined the Episcopalians they 
Ixjcame, in consequence of the Jacobite rebellion in 1745, a much 
persecuted remnant. Skinner’s church was burnt; liis house 
was plundered ; for some years he had to minister to his congrega- 
tion by stealth ; and in 1753 suffered six months’ imprison- 
ment for having officiated to more than four persons besides his 
own family. After 1760 the penal laws were less strictly en- 
forced, but throughout the century the lot of tlie Episcopalian 
ministers in Scotland was far from comfortable, and only the 
humblest provisions for church services were tolerated. He died 
at the house of liis son, John Skinner, bishop of Aberdeen, 
on the i6th of June 1807. It is by his few songs that Skinner 
is generally known. A correspondence took place between him 
and Burns, who considered his “ Tullochgorum ** “ the best Scotch 
song Scotland ever saw,” and procured his collaboration for 
Johnson’s Musical Museum. Other of his lyrics are; ^'The 
Monymusk Christmas Ba’ing,’* a football idyll ; “ The Ewie wi’ 
the Crookit Horn” and John o’ Badenyon.” His best songs 
had stolen into print ; a collection was not published till 1809, 
under the title of Amusements oj Leisure Hours. Throughout his 
life Skinner was a vigorous student, and published in 1788 an 
Ecclesiastical History oj Scotland (2 vols.) in the form of letters. 

A Life of Skinner y in cojincxion with the history of Episcopacy in 
the north of Scotland, was published l>y the Rev. W. Walker in 1883, 
His songs ana poems were edihjtl by H. G. Reid (1859). 

SKINNER’S CASE, the name usually given to the celebrated 
dispute between the House of Lords and the Plouse of Commons 
over the question of the original jurisdiction of the former house 
in civil suits. In 1668 a London merchant named Thomas 
Skinner presented a petition to Charles II. asserting that he could 
not obtain any redress against the East India Company, which, 
he asserted, had injured his property. The case was referred 
to the House of Lords, and Skinner obtained a verdict for i$ooo. 
The company complained to the House of Commons which 
declared that the proceedings in the other House were illegal. 
The Lords defended their action, and after two conferences 
between the Houses had produced no result the Commons 
ordered Skinner to be put in prison on a charge of breach of 
privilege ; to this the Lords replied by fining and imprisoning 
Sir Samuel Barnardiston, the chairman of the company. Then 
for about a year the dispute slumbered, but it was renewed in 
1669, when Charles 11 . advised the two Houses to stop all pro- 
ceedings and to erase all mention of the case from their records. 
This was done and since this time the House of Lords has tacitly 
abandoned all claim to original jurisdiction in civil suits. 

See Lord Holle.s, The Grand Question concerning the Judicature of 
the House of Peers (1689) ; T. F. Taswell-Langmead, English Con- 
stitutional History (1905) ; L. O. Pike, Constitutimial History of the 
House of Lords (1894); and H. Hallam, Constitutional History ^ 
vol. iii, (1855). 

SKIPPON, PHILIP (d. 1660), English soldier in the Civil 
Wars, was born at West Lexham, Norfolk. At an early ^e 
he adopted the military profession and in 1622 was serving with 
Sir Horace Vere in the Palatinate. He took part in most of the 
battles and sieges of the time in the Low Countries. At the 
sieges of Breda in 1625 and 1637 he was wounded, and under 
his old commander. Lord Vcrc, he was present when Bois-le-Duc 
(’s Hertogenbosch) and Maestricht were attacked in 1629. A 
veteran of considerable experience. Captain Skippon returned 
to England in 1639, and was immediately appointed to a command 
in the (Honourable) Artillery Company. In 1642 the Civil 
War was fast approaching, and in January Skippon was made 
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commanatT or the City troops. He was not present at Edgehill, 
but he rode up and down the lines of his raw militiamen at 
Turnham Green, cheering and encouraging them in the face of 
the king’s victorious army. Essex, the Lord General of the 
Parliament forces, soon made Skippon his major-general, a 
post which carried with it the command of the foot and the 
complicated duty of arranging the line of battle. He was with 
Essex at Gloucester, and at the first battle of Newbury distin- 
guished himself at the head of the infantry. At the end of 1644 
the amazing desertion of Essex when his army was surroiindecl 
at Lostwithiel left Skippon in command ; compelled to surrender 
without firing a shot, the old soldier bore himself with calmness 
and fortitude in this adversity. At the second battle of Newbury 
he and Essex’s old foot had the satisfaction of recapturing six 
of the guas they had lost at Eostwithiel. The appointment as 
major-general of the New Model Army soon followed, as, aj)art 
from his distinguislied services, there was scarcely another man 
in England with the knowledge of detail requisite for the post. 
In this caT)acitv he supported Fairfax as loyally as he supported 
Essex, and at Naseby, though dangerously wounded, he would 
not quit the field. For his conduct on this derisive field the 
two Houses of Parliament thanked him, and they sent him 
special physicians to cure him of his wound. It was long before 
he was fit to serve in the field again. He only reappeared at 
the siege of Oxford, whi(‘h be directed. At the end of the 
war he was selected for the command of the forthcoming Irish 
expedition, with the rank of marshal-general. The discontent 
of the soldiery, however, which ended in open mutiny, put an 
end to a command which Skiyjpon had only accepted under 
great pressure. He bore a part in all the movements whieh 
the army leaders now (’arried out. A PresbN'terian himself, 
he endeavoured to preserve a middle position between his own 
sect and the Independents, and to secure hy any means a firm 
treaty with the king. The army outstripped Fairfax and 
Skippon in action, 'fhe major-general was named as one of the 
king’s judges, but, like his chief, did not take his place. During 
the Commonwealth pcjriod he held fiigh oflice, military and civil, 
but ceased to influence passing events. He was one of the 
m(tmbers of Cromwell’s TTouse of Lords, and, in general, was 
universally respected and beloved. Age and infirmities prevented 
him from taking any part in the revolutions which culminated 
in the restoration of the Monarchy, and in March 1660 he died. 
Skippon was a deeply religious man, and wrote several books 
K»f devotion for the use of soldiers. One of his few sayings in 
Parliament, that on the fanatic Naylor, has become famous : 
“ If this i)C liberty, Cod deliver us from such liberty ! 

See Vicjirs, £ui;iish Worthies (1647). 

SKIPTON, a market town in the Skipton parliamentary 
division of the West Riding of Yorkshire, England, 26 m. N.W. 
of Leeds by the Midland railway, served also by the Lancashire 
and Yorkshire railway. Pop. of urban district (iqoi) it,q86. 
It is pictures(|uely situated in the hilly district of the upper 
valley of the river Aire, the course of which is followed by the 
I..eeds and Liverpool canal. The strong castle built by Robert 
de Romillc in the time of the C\)n(iueror was partly demolished 
in 1648, but was restored by the countess of Pembroke. Of 
the ancient building of de Romille all that remains is the western 
doorway of the inner castle. In the castle grounds arc the 
remains of tlie ancient chapel of St. John. The church of 
the Holy Trinity, mainly Pen)endicular, was also partly de- 
molished during the Civil War, but was restored by the countess 
of Pembroke, I’he tree grammar-school was founded in 1548 
by William Ermysted, a canon of St Paul’s, London, There are 
also science and art schools. There are exten.sive woollen and 
cotton factories, and, in the neighbourhood, a large limestone 
quar^. 

Skipton was the capital of the ancient district of Craven. 
At the Norman accession it became part of the possessions of 
Earl Edwin, and was granted to Robert de Romillc. Subse- 
quently it went to the Albemarle family, but was again vested 
in the Crown, and Edward II. bestowed it on Piers de Gaveston. 
In 1311 it came into the possession of the Cliffords. The castle j 
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was taken b>' the parliamentary forces in 1645 after a desultory 
siege of three years. 

SKIRRET, known !)otanically as Stum Sisarum (natural 
order Umlndliferac), a fleshy-rooted ])erennial, the roots of which 
are boiled, and afterwards served up like salsify. It requires 
a free, deep and much enriched soil, and is generally raised from 
seeds, which should be sown in drills a foot ii])art about the end 
of March, the bed being well-watered in dry weather. The 
roots will be in use about November, and will continue fresh 
through the winter if carciully stored. ^ 

SKIRVING, ADAM (171^-1803), Scottish song-writer, was 
born in Haddington in lyig. He l)eram(^ a farmer at Garleton, 
near Haddington, and died in April 1803. He was buried at 
Athelstaneford. His reputation rests on two Jacobite ballads 
on the battle of Prestonpans, one of whkdi, “ Hey, Johnnie 
Cope, are Ye Waking Yet ? ” has a well-deserved place in most 
collections of Scottish songs. 

SKITTLES (from 0 . Kng. sceoten, to shoot), a game played on 
the green or an alley with a number of “ pins ” of wood, which 
are knocked down by an oval, flattened missile called the cheese, 
about 10 tl) in weight, thrown by the player. The game has 
been in existence for centuries in many countries under different 
names, quilles in France, Kegelspiel in Germany, skayles, kails, 
clash, cloddyuge, roly-poly, Dutch bowls, &c., in Great liritain.- 
In early days in England “ sheepe’s joynts ” were thrown at 
the pins, and in many varieties of the game, for instance in the 
German and Dutch, balls wore used, whic'h wtTe rolled along the 
ground at the pins. As now played, nine large, oval-heacl(‘d 
pins arc set up in a square, three pins on each side, with a corner 
angle presented to the player, who stands al>oiil 21 ft. from the 
pins. One step in advance is allowed in deln cTy. 'I’he object 
is to knock down the greatest number of pins in the fewest 
throws. In the eastern counties of England four pins only, on(? 
on each corner, are generally used. Jn Dutch skittles the centre 
pin is called the “ king-pin ” and often has a crown on its head. 
The object of this game is to knock down the “ king ” without 
touching any of the other pins, or to knock down all the other 
pins and leave lluj king. In (iermany and Holland balls have 
always been used, and the game in that form was introduced into 
America from the latter country early in the i8th century, but 
is not now plaved there, being replaced by bowling. ^ 

SKOBELEV; MIKHAIL DIMITRIfiVICH (1843-1882), Russian ‘ 
general, was born near Moscow on the 2()th of KSei)tember 1843, 
After graduating as a staff officer at St PeUjrsburg he was sent 
to Turkestan in 1868 and, with the exception of an interval of 
two years, during which he was on th(f staff of the grand duke 
Michael in the t aucusiis, remained in ( cntral Asia until 1877. 
He commanded the ad\ancccl guard of General Lomakinc’s 
column from Kinderly Bay, in the (asf)ian, to join General 
Verefkin, from Orenburg, in the expedition to Khiva in 1874, 
and, after great suffcriiig on the desert march, took a prominent 
part in the capture of the Khivan capital. Dressed as a Turko- 
man, he intrepidly explored in a hostile country the route from 
Kliiva to Igdy, and also the old bed of lh(; Oxus. In 1875 he 
w'as giv^en an imy)orlant command in the expedition against 
Khokand under General Kaiifmann, showing great capacity in 
the action of Makrani, where he out-mananivred a greatly superior 
force and captured 58 gun s, and in a brilliant night attack in the 
retreat from Andijan, when he routed a large force w’ith a handful 
of cavalry. Ht? was j>romotcd to he rnajor-g(*n(‘Tal, decorait d 
with the order of St George, and appointed the first governor < f 
Fergana. In the Turkish War of 1877 he seized the bridge over 
the Sereth at Barl)orchi in Ay>ril, and in June crossed lh(i Danube 
with tlie 8th corps. He. commanded the Gaucasian Cossack 
Brigade in the attack of the (ireen Hills at the second bailie of 
Plevna. He captured Lovtcha on the 3rd of Sej)tember, and 
distinguished himself again in the desperate fighting on the (ireen 
Hills in the third battle of Plevna. Promoted to be a lieutenant- 
general, and given the command of the i6th l)i\'ision, he took 
part in the investment of Plevna and also in ilui fight of the 9th 
of December, when Osman Pasha surrendered, with his army. 

In January 1878 he crossed the Balkans in a severe snowstorm, 
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defeating the Turks at Senova, near Schipka, and capturing 
36,000 men and 00 guns. Dressed with care in white uniform 
andiittounted on a white horse, and always in the thickest of the 
fray , he was known and adored by his soldiers as the “ White 
General.’* He returned to Turkestan after the war, and in i88o 
and 188 T further distinguished himself in retrieving the disasters 
inflicted by the Tekke Turkomans, captured Gcok-Tepe, and, 
after much slaughter, reduced the Akhal-Teke country to 
submission. He was advancing on Askabad and Kalat i-Nadiri 
when he was disavowed and recalled. He was given the com- 
mand at Minsk. In the last years of his short life he engaged 
actively in politics, and made .speeches in Paris and in Moscow 
in the beginning of 1883 in favour of a militant Panslavism, 
predicting.a desperate strife between Teuton and Slav. He was 
at once recalled to St Petersburg. He was sta> ing at a Moscow 
hotel, on his way from Minsk to his estate clo.se by, when he died 
suddenly of heart disease on the 7th of Ju/y 1882. 

SKOPTSI (Russian siwpeis, a eunuch), a secret religious sect 
of Russia. It is an ollshoot of tlie sect known as the “ People 
of God ' ’ or Khlysti (sec Russia : Religion), It was in 1771 in the 
government of Orel that the Skoptsi were first discovcnxl by the 
authorities. A peasant, Andrei Ivanov, was (convicted of having 
persuaded thirteen other peasants to mutilate themselves. Ilis 
assistant was another peasant, known as Selivanov. A legal 
investigation followed. Ivanov was knouted and sent to 
Siberia: Selivanov fled, but was arrested in 1775, Skoptsism, 
liowcver, increased, and Selivanov escaped from Siberia and 
proclaimed himsedf the Son of (k)d incarnate in the person of 
Peter III. Peter had b(ien popular among the Raskolniki 
(schismatics, or dissidents) because he granl(*d them liberty of 
conscienc'e, and among the peasants because when pillaging the 
conv(?nt.s he divided their lands among the labourers. Selivanov 
e]j.imed the title ‘‘God of Gods and King of Kings,’* and 
announced his accomy)lislimcnt of the salvation of believers 
through a self-inflicted mutilation. For eighteen years he lived 
in St Petersburg, in th(? hou.se of one of his disciples, receiving 
double h(anagc as (.'lirist and tsar. In 1797 he was rearrested 
hy order of Paul 1 . and impri.soncd in a madhouse. Under 
Alexander J. Selivanov regained his liberty, but in 1820 was again 
frimt up, this time in a monastery at Suzdal, where he died 
in 1832 in his hundredth year. Skoptsism was, however, not 
extcnriinatcd, and grave scandals constantly arose. The most 
remarkable feature of this extraordinary sect has always been 
the type of people who joined it. Nobuis, militaiy and naval 
of’iicers, ci\'il servants, priests and mcrchant.s were to be found in 
its ranks, and so rapidly did the numbers increase that 515 men 
anrl 240 women were transported to Siberia between 1847 and 
itSo6 without seriously threatening its existence. In 1872 numy 
trials of Skoptsi took pku:e all over Russia. In 1874 the sect 
numbered at least 5444, including 1465 women. Of the.se 
,703 jnen and 160 women had mutilated themselves. Repres- 
sive measures proving useless, an unsuccessful attempt was 
made to kill the sect by ridicule: SkopLsi were dressed up in 
women’s clothes and paraded with fools* caps on through the 
villages. In 1876 130 Skoj)tsi were .sentenced in a batch to 
transportation. To c.sc'4ii)e prosecution .some of the sect have 
emigrated, generally to Rumania, where they arc known as 
Lipov^ans. But though the law is strict -every eunuch being 
compelled to register — Skoptsism still continues to hold its own 
in Russia. 

As tlujir title indicates, the main feature of the sect is sejcual 
mutilation. This tlicv’ call their “ bajitism of firt;.*’ Of this th<’re 
arc two kinds, the “‘lesser" and “greater seal" {i.e, partial and 
complete mutilation). In this llic Skoptsi maintain tliat they are 
fulfilling Christ's counsel of ];erfection in Matt. xix. 12 and xviii. 8, 9. 
A terrible operation with similar purpose is .sometimes performed cm 
the women. The earliest records of such female mutilations date 
from I if 1 5. Usually the breasts only are amputated. The Skoptsi 
do not absolntcdy condeinn marriage, and some are allowed to have 
one cliild, those at Bucharest two, be.fore befng fully admitted. 
They are not pessimists, desiring the end of tl:e .specie.*?, hut aim 
rather at the perfection of tli<! individual. Their religious ceremonies 
include hymn-singing, addr<?sses and frenzied dancing ending in 
ecstasy, like that of the Khlyaii and the Mussulman dancing cler- 
vi.sUes. Strict oaths of ^‘crccy are dem^Tided from a^U meipibers, 


who form a kind of mutual-aid association. Meetings are held late 
at night in cellars, and last till dawn. At these the men wear long, 
wide, white shirts of a ijeculihr cut with a girdle and large white 
trousers. Women also dr(?ss in white. Either all present wear white 
.stockings or are barefoot. They call thcmsclve'S " White Doves." 
They have a kind of eucharist, at which pieces of bread consecrated 
by being placed for a while on the monument erected at Schlusselberg 
to Selivanov are given the communicants. The society has not 
always bt^en content with pros(dytism. Bribes and violence have 
been often used. Ghildrcn arc bought from poor parents and brought 
u]> in the faith. The Skoptsi arc millenarians, and look for a Messiah 
who will establish an empire of the saints, t.e, the pure. But the 
Messiaii, they bedieve, will not come till the Skoptsi number 144,000 
(Rev. xiv. I, 4), and all their efforts are dinjcted to reaching this 
total. 'J'hc Skoptsi 's favourite trade is that of money-changer, and 
on 'Change in St Petersburg there wa.s for long a bench known as 
the " Skoptsi’s bench." Of late yciars ihenj is said to have been 
a tendency on tlic i)art of many Skoptsi to consider their creed 
fulfilled by chaste living merely. 

See Anatole Lcroy-Beaulieu, The Empire of the Tsars (Eng. trans., 
1896), vol. iii. : E. Pelikan, Geschichtlich^medizinische Untersuchungen 
iiber das Sikopsentum in Russian d (Giessen, i87€)) ; K. K. Grass, Pie 
gcheime heilige Sohrift der Shopzen (Leipzig, \ 904) and Die russischen 
Sekten (Leipzig, 1907, tSre.). 

SKOWHEGAN, a township and the county-scat of Somerset 
county, Maine, U.S.A., on the Kennebec River, about 39 m. N. 
of Augusta. Pop. (1890) 5068, (1900) 5180, of whom 4266 were 
ihhabitant.s of Skowhegan village ; (1910) 5341 . wSkowhegan is the 
terminus of a briin(‘h of the Maine Central railwciy . The township 
covers an area of about 50 sq. m., and has a yiublic library, a fine 
court house and Coburn Park. Tlie farms of the township arc 
devoted largely to dairying. Paper and pulp, wooden-ware, 
woollen and worsted goods, &c., are manufactured. Skowhegan 
was settled as a part of Canaan about 2770. In 1814 the township 
of Bloomfield was ercct(‘<l out of the .southern portion of Canaan. 
In 1823 a second towmship was ercct(jci out of what then remaine<l; 
tills was called Milburn at first, but in 1836 the former Indian 
name, Skowhegan, said to m(5an “ spearing ’* or “ watching 
place,’* was adopted. Bloomfield was annexed to Skowhegan in 
1861. The village of Skowhegan was incorporated about 1856. 

SKRAM, PEDER (r. 1500-1581), Danish .senator and naval 
hero, born between 1491 and 1503, at his father's estate at 
Urnp near Horsens in Jutland. He first saw service in the 
Sw'edish war of Christian 11 . at the battle of Brannkyrka, 1518, 
and at the battle of lipsala two ycar.s later he savexl the life of 
the Danish standard-bearer. P'or his services in this war he 
was rewarded with an esUite in Norway, where he settled 
for a time with his young consort Elselie Krabbe. During 
“ Grevens Jfejde,** or “ the (bunt’s W ar,” Skram, whose reputa- 
tion as a sailor was already established, was sent by the Danish 
government to assist Gustavus Vasa, then in alliance with 
Christian III. against the partisans of Christian 11 ., to organize 
the untried Swedish fleet ; and Skram seems, for the point is 
still ob.sc;ure, to have shared the chief command with the Swedish 
Admiral Mans Some. Skram greatly hampered the^ movements 
of the Hanseatic fleets who fought on the side of Christian TL, 
captured a whole Liibeck squadron off Svendborg, and prevented 
the revictualling of C'openhagcii by Liibeck. But the incurable 
suspicion of Gustavus 1 . minimized the successes of the allied 
fleets throughout 1535. Skram’s .services were richly rewarded 
by Christian III., who "knighted him at his coronation, made him 
g senator and endowed him with ample estates. 'I'be broad- 
sh(Hiklered, yellow-haired admiral was an out-and-out patriot 
and greatly contributed as a senator to the victory -of the Danish 
party over the German in the councils of Christian III. In 
1555, feeling too infirm to go to sea, he resigned his post of 
admiral; but when the Scandinavian Seven Years* War broke 
out seven ycar.s later, and the now king, Frederick II., offered 
Skram the chief command, the old hero did not hesitate a 
moment. With a large fleet he put to sea in Augu.st 1562 and 
I compelled the Swedish admiral, after a successful engagement 
off the coast of Gotland, to take refuge liehind the Skerries. 
This, however, was his sole adiievement, and he was superseded 
at the end of the year by Herluf Trolle. Skram now retired 
from active service, but was twice (1565-1568) unsuccessfully 
I besieged by ;tbe Swedes in his castle of Lahohn, wihich he gnd his 
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wife clcfended with great intrepidity. His estates in Halland 
were also repeatedly ravaged by the enemy. Skram died, at 
an advanced age, at Urup on the nth of July 1581. 

Skrarn's audacity won for him the nickname of “ Denmark's 
dare-tlevil,” and he contributed perhaps more than any other 
Dane of his day to destroy the Hanseatic dominion of the 
Baltic, llis humanity was ecjually remarkable ; he often im- 
perilled his life by preventing his crews from plundering. 

See Axel Larsen, Dansk^Norske Heliehistorier (Copenhagen, i8v)3). 

(R. N. B.) 

SKRZYNECKI, JAN ZYGMUNT (1787-1860), Polish general, 
was born in Galicia in 1787. After completing his education 
at the university of J.cmberg, he entered the Polish Legion 
formed in the grand duchy of Warsaw, as a common soldier 
and won his lieutenancy at the battle of Raszyn in i8og. At 
the battle of Leipzig he greatly distinguished himself and at 
Arcis-sur-Aubc, in 1814, saved Napoleon from the sudden on- 
slaught of the enemy by sheltering him in the midst of his 
battalion. On the formation of the kingdom of Poland in 1815 
Skrzynecki was put in command of five infantry regiments of 
the line, and on joining the insurrection of 1830 was entrusted 
with the organization of the Polish army. After the battle of 
Grochow, he superseded Prince Radziwill as commander in 
chief ; but avoided all decisive; operations as he hoj:>ed for the 
pacific intcr\M;ntion of the j)owers in favour of Poland. In the 
beginning of March 1831 he even entered into correspondence 
with the Russian Field -marshal Diebitsch, who was taken 
very ill hotli at Paris and London. When at last Skrzynccki 
did take the offcnsi\ e his opportunity was gone, and he <*om- 
miUed more than one ta(;tical blundtjr. At Ostrolenka (26th 
of May ^831) he showed his usual valour and considerable 
ability, but after a bloody contest Diebitsch prevailed and 
Skrzynccki fell back upon Warsaw, where b(‘ demanded a recon- 
struction of the government and his own appointment as dictator. 
To this the diet would not consent, though it gave Skrzynecki 
a vote of confidence. But public opinion was now running 
.strongly against liim and lie was forced on the lotli of August, 
in his camp at 1-loliniow, to place his resignation in the liands 
of lus siu;ce.ssc)r, Dembinski. Skrzync(;ki thereupon joined a 
guerilla corj)s and on the 22n(l of September took refuge in 
Austrian t(;rritory. Subsccjuently he resided at Pnigue, l)ut 
migrat'd to Brussels where he was made commander in chief 
of the Ikilgian army, an appointment he v/as forced to resign 
by the combined and emphatic protest of Russia, Austria and 
Prussia, in 1839. W^ith the permission of the Austrian govern- 
ment he finally settled at ('racow, where he died in i860. 
Skrzynecki was r<;markable for his personal courage and made 
an excellent general of division, but he was unequal to the h<;avier 
rcsjionsibility of supreme command, and did much harm in that 
caj)acity by his irresolution. He wrote Ticw Victorious Days 
(Pol.) (Warsaw, 1831) ; and Mes Krreurs (Paris, 1835). 

St;e 5. J, N. Mooialemhert et sa tones fwndancc ificdite avec le 
q^n^ralissme Skvzyuala (Montligcon, 1003); Ignacy Pradzyiiski, 
The Iasi fouv Holish Commanders (Pol.) (Posen, 18O5). (R. N. 13 .) 

SKUA,^ the name for a long while given to certain of the 
Laridac (see Gttll). birds which sufficiently differ in structure, 
appearan(;c and habits to justify their sejmration as a distinct 
genus, Skreorarius {Lcstris of some writers), or even subfiunily, 
Stercorariinae. Swift of flight, powerfully armed, but above 
Jill endowed with extraordinary courage, they pursue their 
weaker cousins, making the latter disgorge their already 
swallowed prey, which is nimbly caught before it rcacJies the 
water ; and this habit, often observed by sailors and fish<frinen, 
has made these predatory and parasitic birds locally known as 
“ Teasers,’* Boatswains,” ^ and, from a misconception of their 

1 Thus written by Hoier (circa TG04) ?is that of a Facroose !)ird 
(hodie Skuir) an example of which he sent to Clusius (hxotic. Auc” 
tarium, p. 367). The word l>cing thence copied by Willughby has 
been geniTally adopted by English authors, and applied by them 
to all the congeners of the species to which it w^as originallv peculiar. 

* This name in seamen's ornithology ai)plies to several other 
kinds of birds, and, though perhaps first given to those of this group, 
is now'adays most commonly used for the species of Troi*k>dird 
(q.v.), the nrojecting middle feathers of the tail in each kind being | 
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intent, “ Dunghunters.” On land, however, whither they 
resort to breed, they seek food of their own taking, whether 
small mammals, little birds, insects or berries ; but even here 
their uncommon courage is exhibited, and lliey will defend 
their homes and offspring with the utmost spirit against any 
intruder, repeatedly shooting down on man or dog that invades 
their haunts, while every bird almost, from an eagle down- 
wards, is repelled by buffets or something worse. 

The* largest species known is the Stcrcorarius catarrhactes of oriiith- 
ologi.sls — the "Skooi " or "Uonxie" of the Slirtlandors, a bird in 
size equalling a herring-gull, Larus arf'eiitutus. The sexes do not 
(liller apj^reciably in colour, which is ol a dark brown, somewhat 
ligliter beneath ; but the iirimaries have at tlie base a patch of 
white, visible even when llie wings are closed, and forming, when 
they are spread, a conspicuous baiul. 'riui bill und ftitd are black. 
This is a Kjiecies of comparalively limited range, breeding only in 
some two or three localities in the SUetlands, about half a dozt'n in tlic 
Faeroes,^ and hardly more in Iceland. Ont ol the V)reeding-season 
it shows itself in most jiarls of the North Atlantic, but never seem.^ 
to stray farther south than (libraltar or Morocct*, and it is tlierelore 
a matter of much int(.‘rest to find the Sonlliern Ocean inhabited In' 
a bird — the “ Port Egmont Hen '' of C'ook’s yoyaf^a, which so 
closely resembles the Skua as tf> have bee i for a Jong while regarded 
as .s]>i*cifically identical w'illi it, l.>iit is now usiiaJly recognized as 
distinct umhT the name of S. {iniarcticus. This bird, tharaclorized 
by its stout deep bill and W'ant of rufous lint on its lower j)Juinag(, 
has an extensive range, and w'oiild se< m to exliibit a tendency i<* 
further <lifierentiation, since Howard Saiiiulers, in a inonogra])]; ol 
tile groii]) {J*roc. XooL Sodety, 1876, jq). 317-33^), says that it 
presents thrtx* local forms one occunjng iroin New Zealand to 
Norfolk islaiul and past Kerguelen J^aml to IIk' t’nj>e ol (lood Iloj)e, 
allot Ikt n stric led to the h'alklands, and the thiid hitlu rto only met 
witli near lh(‘ soutli-])oIar ice. tin the westtrn coast of South 
Americti, making Us way into the Straits ot Magellan, and jiassing 
aloivi the c<iast so far as Rio J aiieiro, is found 5 . t hilensis, distinguished 
among otiier charact(;rs by" the cinnamon tint of its lower plumage. 
Thr<*<! other smaller species of the genus are known, and each is 
mor<‘ witiely distributed than those just mentioned, but the home 
of all IS in the more northern parts of the earth, though in wdniei 
two of them go very far south, and, crossing the equator, show' 
tliemselves on the seas that wash the of (iood ll<qu‘, Australia, 
N<nv Z(‘aland and Iknu. The lirst of them is S. jHmiatvrhinus (often 
incorrectly spelt pomarinns), about tlu' size of a common gull, 
Larus canus, and jm'senting, irrt*spective of sex, two very distinct 
phases o-^ plumage, one almost wholly soo1y-l)iov\ n, tiie other parti- 
coloured — dark above and whit<‘ on llie l)n;asl, the sides of the neck 
bc‘iug of a glossy straw -colour, and the 1ow<t part <»f the m i k and 
the sidt‘s of the body barred with brown ; but a singular h'atnre in 
the adults of this species is that the two median laihieather.s, which 
are elongated, hav(? their shaft twistt'd towards llie tip, so that in 
flight the lower surfact'S of their webs are jiressed together vertically, 
giving the bird thcj appearance of liaving a disk attached to its tail. 
The second and third spe* ie.s so ck>sely rt semble each other, excejit 
in size, that their distinctness was for 'many years luqx n t ivi d, and 
in coiivSec I lienee their nomtniclature is an almost hewildering puzzle. 
II. Saumiers (/w. c/t.) thinks that the larger of them, which is about 
tile size of a black-hcaded gull, should stand as .S‘. crepidatus, and the 
smaller .is .S‘. parasiticus^ lliongh the latter name has been generally 
used for the largifr when that is not termed, as it often is, .S’, rirhard^ 
soni^ a name that correctly applies only to whole-coloured i^xamples, 
for thus species too is dimorT)hic, Even its proper I'.iiglish mime^ is 
disjnitable, but it has been lrt;quently called the' Arctic gull or 
Arctic skua, and it is by far the commonest of thi' genus in Britain, 
and perhaps throughout the northern heniisphen*. 11 breeds 
alamdanlly on many of the Scottish islands, ami in most countries 
lying to the northward. The nest is gcmrally in long heather, and 
coutJiiiis two eggs of a dark olivo-colour, suffused with still darker 
brown patches. Birds of either phase of plumage j)air indiscrimin- 
ately, and tlie young .show by their earliest fe.'ithers whi ther they 
will prove whole or parti-coloured ; but in their immatme plumage 
the upper surface is barriMl with pale rcrldish brown. The smallest 
.si)ecie.s, commonly known in English as the long-tailed or Buffon’s 

generally likened to the marlinespike that is identified with the 
boatswain's position ; but perliaps the authoritative character 
assumed by both bird and officer originally suggested this name. 

It has long been subjected to ])ersecutiofi in tliese islands, a 
reward being paid for its lieacl. On the other hand, in the Slietlands 
a fine was exacted for its ileath, as it v/as lielieved to jirotect the 
.sheep against eagles. Yet for all this it would long ago have been 
extirpated there, and have cease.d to be a HiiLisli bird in all but 
name, but for the special protection afforded it by several members 
of two familie-s (Edmon.ston and Scott of Melbyj, Jong l^efore it wa.s 
protected l>y modem legi.slation . 

* It is the Fasgadair " of the Hebrides, the " Shooi " of the 
Slietlands, and the " Scouti-allen " of the tishennon on the cast coast 
of Scotland. 
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skua, is not known to exhibit t!ic remarkable dimorphism to wliich 
the two preceding are subject. J t breeds abundantly in sfwne seasons 
on the lells of Lapland, its ajipcarance depending chiefly on the 
presence of lemmings {Lemmas norvegteus), on which it mainly preys. 
All thes(‘ three sp< ries occasionally visit the southern coasts of 
Europe in large Hocks, but their visitations are highly irregular. 

(A. N.) 

SKULU the skeleton of the head, composed of 22 bones, 
8 of which form the skeleton of the cranium, 14 that of the 
face. Except the* lower jaw, which is movable, the bones are 
all firml}' united by immovalile joints. In the following article 
it is considered more profitable to treat the skull as a whole 
than to detail the bones separately, and for this purpo.se a normal 
European skull will be studied from in front (norma facialis), 
from ahoN'e (norma vertiralis), from the side (norma lateralis), 
from behind (norma occipitalis) and from below (norma basalis). 
Afterw’ards the interior of it will be considered by means of 
sections. 

Tiik Skull fkom in fuont (norma facialis) (sec fig. i). The fore- 
head region is forrru d by the frontal bone, the two halve.s of which 
usually unitt; in the second year ; sometimes, however, they fail 
to do so and then a suture (m&topic) may remain to an advanced age. 
The lower limit of the forehead is formed by the upjier margin of 
the orbit on eac h side, and by the articulation between the frontal 
and nasal bones near the mid line. At the junction of the inner and 

middle third of each supra- 
orbital margin is tlic supra- 
orbital notch for the nerve 
of that name. Above cacli 
supra-orbital margin is an 
ele\*ation, bettt.'r marked in 
adult males, called the supra- 
ciliary ridge, W'hile bctw'een 
these ridg«.‘S in the middle 
line is a slight prominence, 
the glabella. Helow the fore- 
head the two nasal hones 
form the skeleton of the 
upjx’r part of the nose ; they 
articulate w'ith one auollier 
ill the mid line, but laterally 
they are joined by a suture 
t() the nasal processes of the 
maxillae wdiicli run up to 
articulate with the frontal 
at the internal orlutal pro- 
cess, thus forming the inner 
margin of tlie orbit. 

b*xternally the malar 
bones (fig. 1, g) articuhite 
I'lr.. I. with the frontal at the 

external orbital process and 

form tlu^ lower and outer quadrant of the orbital margin. 

Tlie iiiaxiltai: or Lipi)er jaws (fig. i, M) form the greater part of 
the skeleton of Ih" lace ; they complete the lower and inner (juadraiit 
of the orbit, and below the nasal bones leave the anterior nasal 
aperture {apeytiira j>yrifovmis) between them, and j)roject slightly 
at the midtile of the lower border of this aperture to form the anterior 
na.sal .spine. .About a tjuarter of an inch below the infra-orbital 
margin and just below the articulation w'ith the malar the fw/ra- 
orbital foramen^ for the iiifra-orbital branch of the fifth nerve, is 
.■^t.‘eIl on (?ach side. The lower parts of the maxillae form the alveolar 
margin in which all the ui)per teeth, are .set. Laterally each maxilla 
is prolonged out into a buttre.ss, the zygomatic process, which sup- 
ports the riiakir bone. 

lielow the maxillae the mandible or lower jaw is seen in perspective 
(fig. j, m). The horizontal jiart or body is in two halves up to the 
Mjcond v<.'ar, but after that coinjik^te bony union takes place, forming 
the symiihysis. Above the body of tlie mandible is an alveolar 
margin containing the sockets of the lower teeth, while below, near 
the mid line, the bone jirojects forward to a variable extent and so 
forms tlie mental prominence (fig. i, o), one of the sjiecial character- 
istics of a human skull. Jkdow the second bicuspid tooth on each 
side is the menial foramen for the exit of the mental branch of the 
fifth nerve. 

The Orbit, — ^^a<.h orbit is a pyramidal cavity, the base of the 
pyramid being in front, at the orbital margin, and the apex behind, 
at the ojilic foramen, where the oj^tic nerve and ox>hthalmic artery 
pass througli. d'he lour sides of the pyramid form the roof, floor, 
inner and outer walls of the orbit. The roof is arched from side to 
side and is made up of the frontal bone anteriorly, and the lesser 
wing of the sphenoid posteriorly. The floor is chiefly formed by the 
maxilla, thougli the malar forms a little of it in front. There is a 
groove for the infra-orbital nerve running forward in it, but before 
the margin of the orbit is reached the groove becomes a tunnel. 
The inner wall is antero-posterior and parallel with its fellow of the 



opposite orbit; in front it is formed by the nasal process of the 
maxilla, behind which the lachrymal bone articulates ; together they 
enclose a vertical groove, for the lachrymal sac, which leads down 
into the nose, through the naso^lachrymal canal, transmitting the 
nasal duct (see Eye). Behind the lachrymal bone is the orbital 
plate of the ethmoid and in the suture between this and the frontal 
the anterior and posterior ethmoidal foramina are .seen. Po.steriorly 
the etlmioid articulates with the sphenoid, while at its lower and 
hinder jiart a small piece of the palate bone comes into the orbit. 
I'hc outer wall of the orbit slopes backward and inward, the two 
opposite sides therefore converge as they run back. The malar 
bone, in front, and the great wing of the s))henoid, behind, form this 
w^all. Between the roof and the outer wall there is a slit in the 
po.sterior part of the orbit called the sphenoidal fissure because it lies 
between the great and small wings of the sphenoid ; it transmits the 
third, fourth, first division of the fifth and sixth cranial nerves, as 
well as the ophthalmic vein. 

.Another slit called the spheno-maxillary fissure lies in the line of 
junction of the outer wall and floor, it leads into the .s])heno-maxiI- 
lary and zygomatic fossae and transmits the second division of Uie 
fifth nerve and some veins. 

The Skull fkom above (norma verticalis). When looked at from 
above the frontal bone is seen forming the anterior part of the vertex 
and articulating with the two parietals po.steriorly by a nearly 
transverse serrated suture (coronal suture), Eimiiing baiik from the 
mitldlc of this is the median sagittal suture extending as far as the 
lambda on the norma occipitalis. The point where the sagittal and 
coronal sutures join is the bregma, the site of the lozcng(i-.shape<l 
anterior jontanelle in the infant's skull, but this clo.ses during the 
second year of life. Small ossicles called Wormian hones are often 
found in the cranial sutures, and one of these (the interfrontal or os 
anti^epilepticum) is sometimes found at the bregma. About two- 
thirds of the way back the sagittal suture becomes less serrated and 
on eacli side of it the small parietal foramen may be .seen. Tliis 
only transmits a small emissary vein (see Veins) in the adult, but, 
as will be seen later, is of considerable morphological interest. As 
middle lift^ is reached tin? cranial sutures tend to Ix^come obliterated 
and the bones can no longiit be scqiaratecl ; this fusion begins at the 
places where the sutures are least deeply stjrratcd, and as a rule the 
sagittal sutun? disapi>ears between the two parietal foramina between 
thirty and forty years of age. 

The Skull krom the side (norma lateralis). On looking at the 
accompanying figure (fig. 2) it will be .seen that the calvaria or brain 



Fig. 2 . Profile of the Skull. 


Fr, Frontal bone. 

Pa, Parietal. 

SO, Supra-occii)ilal. 

Sq, Squamous-temixiral. 
MT, Mastoid-temporal. 

'ly. Tympanic. 

St, Styloid-temporal. 

.As, A li- sphenoid. 

K, Os planum of ethmoid. 

L, Lachrymal. 

Is', Nasal. 


Mx, Sujicrior maxilla. 
Ma, Malar. 

Mn, Mandible. 
bh, Basi-hyal. 

th, Thyro-hyal. 
ch, Cerato-liyal. 

em, External meatus. 
cs, Coronal suture. 

Is, l.ambdoidal suture. 

ss, Squamous suture. 


case forms all the upper part, while the face is below the anterior 
half. Taking the calvaria first the side view of the frontal bone 
(fig. 2, Fr) is seen extending back as far as the coronal suture (rs). 
Just above Fr is an elevation on each side, the frontal eminence, 
better seen in female than in male skulls. The junction between the 
frontal and malar (Ma) at the outer margin of the orbit has already 
been referred to as the external angular process and is an important 
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landmark for measurements, and from it a curved line (the temporal 
crest) runs back crossing the coronal suture to reach the parietal 
bone (Pa, fig. 2) ; as it runs back this line divides into two. Below 
the crossing of the temporal crest the coronal suture is less serrated 
than above, and here it becomes obliterated first. The quadrilateral 
outline of the parietal bone is seen as well as its articulations ; 
above it touches its fellow o£ tlu? oj)posite side ; in front, the frontal 
(Fr) ; below the great wing of the sphenoid or alisphenoid (As), 
tlie squamous part of the temporal or sciuainosal (Sq) and the 
mastoid part of the temporal (TUT), while behind it articulates with 
the supra-occipital {SO), through the lambdoid suture {Is). All four 
angles of the parietal are points of si)ecial interest ; the antero- 
supcirior angle or bregma lias been already noticed, and it will be 
seen to lie nearly nbovo the car opening or external auditory 
meatus in the temporal bone (em). The antero-inferior angle where 
the frontal, parietal and alisphenoid meet is the pterion and is the 
site of an occasional Wormian bone {epipterir). The posterior 
superior angle is the lambda and will be Ixittcr seen on the nm'ina 
occipitalis, while the posterior inferior angle, where the parietal, 
supra-occijulal, and mastoid tein|joral honnH meet, is known as the 
asterion and marks the lateral sinus within the cranium. A little 
above and behind tht* middle of the i)arictal bone, and just above 
the superior temporal cr<?st, is the parietal eminence where ossification 
starts. The squamous part oj the temporal bone ovcrla.j)S the parietal 
at the squamous suture, whih' from its lower part the zygomatic 
process proj<H;ts forward to articulate with the malar. At the root 
of this process is th<j glenoid cavity where the condyle of the lower 
jaw articulatc.s, and just behind this the, external auditory meatus is 
seen {em). Behind this again the mastoid temporal is prolonged 
down into a nipple- shaped swelling, the mastoid process (MT), con- 
taining air cells and only found in the adult human skull, while just 
in front of the external auditory meatus is the styloid process (Si), 
connijcted with the hyoid bone by the stylo-hyoid ligament (dottc'd). 
In the side view of the face the nasal and maxillary bones aie seen, 
and from this point of view it will be noticed that just below the 
nasal aperture the maxillae, wlierc they join, arc produced forward 
into a little spur, the anterior nasal spine, which is a purely human 
characteristic. At the side of tlie maxilla the malar or jtigal (Ma) 
bone is placed, and its lo2cnge-.shai)ed outline is apparent ; it forms 
the anterior part of the zygomatic arch. When the mandible is 
disarticulated and removed the posterior part of the maxilla is seen, 
anrl iMjhiiid it the external pterygoid plate of the sphenoid. Between 
those two bones there is a vertical slit-liko opening into a cave, the 
spheno-maxillary fossa, which communicates with the orbit through 
the spheno maxillary pssure, with the nasal cavity through the 
spheno- palatine foramen, yxiHx the cranial cavity through the foramen 
rotunUum, and with the mouth through the posterior palatine canal, 
as w(;Il as having other smaller ojjciiings. 

The sid(* vicjw of the mandible or lower jaw shows the body, 
already scon from in front, and thc^ ramus projecting up from the 
back part of it at an angle of from ito^ to i2o‘' in the adult. Before 
thc5 teeth come and after th(‘y are lost the angle is greater. 'I'he point 
just above ch (lig. 2) is known as the angle of the jaw. At the n]>|K!r 
part of the ramus are two jiroji’ctions ; the most anterior is the 
coronoid process for the attachment of the tcjiiporal mnscle, while 
posteriorly is th<‘ condyle which articulates with the glenoid cavity 
of the temporal bone. 

The Skull euom iochind (norma occipitalis) (fig. 3). From this 
point of view the posterior ends of the parietal bones (PF), with 

the sagittal suture betwetm 
them, are seen. Below t.he.s(? 
comes the supra ■ occipital 
bone (fig. 3, O) separated 
from them by the lambdoid 
suture which is doeidy ser- 
rated and a frequent site 
of Wormian bones. VVlien* 
.the sagittal and lambdoid 
sutures meet is the lambda 
(L), and here a small 
Wormian bone is sonnrtimi^s 
found, called the preinter 
parietal. In the mid line 
about a hand’s breadth 
(23-3 in.) below the lambda 
is a prominence, the external 
occipital protuberance or 
inion, for the attachment of 
the ligamentum nuchae, while 
miming out on each side 
from this arc the superior 
cur^'ed lines which attach 
muscle.s of the neck, 

Fig. Thk Skull fkom below 

{norma basal is) (fig. 4). 
Starting from in fnuit, the superior alveolar arcade with the teeth 
sockets is sc^eii. This in a Kurojjean skull ai)proachc.s a semicircle, 
but m lower races the sides become more parallel ; this is known 
as a hypsiloid arcade. Within the arcade is the hard palate formed 
by the ina^:illac in front (fig. 4, m), and the palate bones U^) behind. 



At the front of the median suture lietwccn the maxillae is the 
anterior palatine canal which, if it is looked into closely, will be .seen 
to lead into four small foramina, two antcro-posterior known as 
Scarpa's foramina, for the iiaso-palatine nerves, and two latcial 
called Stensen's foramina for 
small arteries and the re- 
mains of the mouth oyiening 
of Jacobson's organ (s(*e 
Olvactouv System). In 
young skulls a suture runs 
outward from the? antcTior 
I)alatine canal to bt'twetm 
the lateral incisor and canine 
sockets, and .sonietinies 
another runs from tlu! same 
place to bctw(^e^ tlu* central 
and lateral incisor ttudh. 

At each poslt.TO' lateral 
angle of the palat(‘ arc* the 
po.slcrior jmlatinc canals for 
the descending palatine 
nervt^s. The posterior mar- 
gin of the hard j>alate is a 
free edge which forms the 
lower boundary of the pos~ 
tcriof nasal apertures or 
choanac and attaches the soft 
palate (see Pharynx). Be- 
hind the alvtjolar arcadt; on 
each side are thci external 



and internal pterygoid plates of the sphenoid ; the external 
is a muscular prewess ior the attachment of the pterygoid 
muscles, while the internal ends Ixdow in the hook-Jike hannilar 
process which is directed backward and outward. Dividing the 
pt)stcrior nasal aperture into two is the vertical hind (?tlge of the 
vomer (e), widt h articulat(‘s above; with the body of the sphenoid 
(basi-sphonoid), and just behind this the sphenoid is unitetl uy bone 
with the basioccipital (b), though uj) to twenty years of age tlierc 
is a synchrondrosis (.see Joint.s) called tla* basilar suture) between 
them. It is therefore very easy to tell an adult's skull from that of a 
young person. Passing back in the mivl line tlu* foramen magnum 
(/) is seen, through which i)asK the sidnal cord and its membranes, 
the vertebral arteries and the spinal accessory nerves. A little in 
front of this is a small tubercle, the pharyngeal spine, to wldch the 
constrictors of the pharynx are attacluul. On each side of the fora- 
men magnum and in front of its mid transverse dianu*ter arc the 
condyles (c), which articulate with the atlas, while just above these 
arc the anterior condylar foramina, one on each side, for the exit of 
the hyiK)glos.sal nerves. 

lixteinal to the pterygoid plates the base of the skull i.s formed by 
the ali-sphenoid, which projects backward into a ]>oint, the spine of 
the sphenoid, and just in front of this is the small foramen spinosum 
lor the i>assage of the middle m<>ningeal artery. Jn front and a 
little internal to tlie foramen spinosum is a larger opening, the 
foramen ovale, through wl»ich the* lldnl division of the fifth nerve 
leaves the skull. Into the i e-entering angle between the ali-splumoid 
and basi-occipital is fittcul the petrous part of the temporal, which, 
however, doc!S not quite fill the gap but leaves a sjiace on each side 
of the site of the ba.silar suture to be r.Iost'd in by fibre cartilage, and 
this is known as the middle lacerated foramen. On the lower surface 
of the; petrous bone is the round opening of the carotid canal through 
which the internal carotid art(;ry and its arconi])anying sympathetic 
nerves pass into the skull, whilt; more externally tlie styloid process 
projects downward and forward and is more or le.ss en.sheatlied at 
its root by tlie rampart like ridge of the vaginal process. Between 
tlu* stylokl process and the occipital condyle lies the jugular or 
p< '.tarior lacerated foramen through wliich pass the lateral and 
inlerior petrosal sinuses, and the glosso-phAs yngeal, vagus and spinal 
uccessi>ry nerv(*s. The bone which bounds this foramen behind, and 
which bears the posterior two thirds of the occij/ital condyle, is the 
r..\ -occipital ]>art of the occipital. A littk; behind and external to the 
styloid proci'ss is th(; tip of the mastoid juocess, just internal to 
u iiieli is the deep antero-postcrior groove for the diga.siric muscle, 
aiul internal to that another slighttir gioovi? for the (jcci|)ital artery. 
.Fifliiiid the styloid process and between it and the mastoid is the 
.«tylo-mastoid foramen through which tJie facial nerve passes, while 
in’ front of the proc(;ss the ghmoicl cavity can be seen in its enlhcty, 
bounded in front by the' emincntia ariicularis and divided into 
an anterior articular part and a jujsltTior tympanic plate by the 
Cilaserian fissure. Just internal to the glenoid cavity is the 0]»eiiing 
of the bony Eustachian tube. 

Ihc po.sterior part of the norma basalis behind the foramen 
magnum is formed by the supra-occipital part of the occipital lione, 
so that all the four parts of the bone, which are separate up to the 
third year, help in the formation of that large opening. Between 
th<; foramcm magnum and the external occi])ital protuberance and 
superior curved line alr(;ady noticed, the bone attaches the deep 
muscles of the neck. 

The Interior of the Cranium. If the roof of the skull be sawn 
off the interior or cerebral surface of both the vault and the base 
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may be examined. The vault shows the cerebral aspects of parts 
of the frontal, parietal and occipital bones, and of the sutures 
between them. In llu* mid line is a shallow antero-posterior groove 
for the superior longitudinal Mood sinus, and on each side of this 

irregular depre-ssions 
are often seen for the 
Pacchionian bodies 
(see Buain). I'he base 
(fig. 5) is divided into 
three fossae, anterior, 
middle and ])osterior^ 
each being behind and 
on a lower level than 
the one in front of it. 

'I'he anchor cranial 
fossa is formed by the 
cribriform plate of the 
ethmoidt near the mid 
line, freely perforated 
for the jiassage of the 
olfactory nerves. Jn 
the mid line, near the 
front, is a triangular 
plate rising up which 
attaches the falx 
cerebri (sec Brain) 
and is calle<l the crista 
gain. On each side of 
this is the nasal slit 
f(m the nasal branch 
On each side of the 
the frontal, vshile the 
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of the first division of the fifth nerve, 
cribriform j)late is the orbital plate of 
back part of the fossa has for its floor the body of the sphenoid 
(pre-si)henoid) n(.‘ar the mid Iin(‘ and the lesser wing (orbito^sphenoid) 
on each side. Each lessc^r wing is prolonged back into a tonguc-like 
process, the anterior cUnoid process, just internal to which is the 
Optic foramen (fig. 5, ii). and the two foramina are joined by the 
optic groove for the optic coiuiuissure. Behind this groove is a 
transverse elevation, the olivary eminence (22), which marks the 
junction of the pre- and bast- sphenoid parts of the body of the 
sj^henoid bone. 

'I'he middle cranial fossa is like an hour-glass placed transversely, 
as there is a central constricted, and two lateral expanded, parts. 
The central part forms the pituitary fossa (flg. 5, 3) for the pituitary 
body (see Brain) an 1 is bounded behind by the wall-like dorsum 
sellae, at the sides of which are the posterior clinoid processes (5, 4). 
The ohvary eminence, pituitary fossa and dorsum sellae toge^er 
resemble a Turkish saddle and are often called the sella turcica. 'J'he 
lateral expanded part of the middle cranial fossa is bounded in front 
by the great wing of the sphenoid (alisphenoid), behind by the front 
of the jxitrous i)art of tht? temporal (periotic) and laterally by the 
squamous part of the temporal (squamosal). Betwetm the ali- 
sphenoid and orbitosphenoid is the sphenoidal pssure already noticed 
in the orbit, and a little Ixjhind this, piercing the alisphenoid, is the 
posterior opening of the foramen rotundum, through which the 
second divisi(}n of the fifth nerve passes into the sjjheno-maxillary 
fossa. Further back the alisphenoid is pierced by the foramen ovale 
(0) and foramen s{)inosiun ( 5 ), l)Oth of w’hich have been already 
noticed on the norma basalis. From the latter a groove for the 
middle meningeal artery run.s forward and outward, and soon 
divides into anterior and posterior branches, the former of wliich 
deepens into a tunnel near the pterion. At the a])cx of the petrous 
bone and at the silo of the dorsum sellae is the middle lacerated 
foramen (,;), already noticed, and running inw'ard to this from an 
aperture in tluj petrous bone i.s a groove for the great suijerficial 
petrosal nerve which is overlaid by the Casserian ganglion of the 
fifth nerve. 

The posterior cranial fossa is pentagonal in outline, having an 
anterior border formed by the dorsum sellae, two antero-lateral 
borders, by thti upper borders of the jHitrous bones, and two postero- 
lateral curv'ed bf)rders, by the groovt^s for the lateral sinuses (fig. 5, 
II). Ill the mid of this fossa is the foramen magnum, bounded 
by the four jiarts of the occipital bone, which unite during child- 
hood. In fiont of the foramen magnum th<? floor of the fos.sa is 
formed by Llie ba-ii- )ccipital and basi-.sph(?noid bones, wdiieh unite 
soon after t',veiiLy and form a stesep slojx?, downward and backw’ard, 
known as tlui cli. us (0). This is .slightly grooved from side to side, 
and lodges thf. and medulla (see Braj.n) and the basilar artery. 

On each sid(; ol the basi-occipital the postc.Tior .surface of the 
petrous bone bounds the fossa, and lying over tlur suture between 
them is the groov-.* lor the infVrrior petrosal venous sinus which I(?ads 
backward and outward to the jmiufar foramen aln.-ady noticed on the 
norma basalis. About the middle of the jiostcrior surface of the 
petrous bone is tie* internal auditory meatus, through which pass 
the facial and auditory nerves, the pars intermedia fscc Nervks, 
Cranial) and the auditory art(;ry. ( lose to tlur antero lateral part 
of the foramen magnum is the inner oT)ening of anterior condylar 
foramen which is .sometimes double for the two bundles of the 
hypoglossal nerv\ , and a little in front of and outside this is a heaping 
Up of bone called the tuhanulum fugulare, w liich marks the union of 


I the basi- and ex-occipital bones. The hindmost limit of the posterior 
fossa in the mid line is marked by an elevation called the internal 
\ occipital protuberance, and at this point the grooves for the superior 
lon^tudinal (s), and two lateral sinuses (i i) join to form the torcudar 
Hfirophili (see Veins). Bunning from the internal occipital pro- 
tulasrance toward the foramen magnum in the mid line is the 
internal occipital crest, which attaches tlie falx cerebelli (see Brain) 
and on each side oi this is the cerebedlar fossa. 

From tlie internal occipital protuberance the two wide grooves 
for the lateral venous sinu.ses (i i) run nearly horizontally outward 
till thtsy reach the posterior inferior angles of the parietal bones ; 
here they turn downward with an S-sha|x;d curve, grooving the 
ma.stoi(l portion of the temporal and later on the exoccipital bones, 
until they reach the jugular foramina. To the edges of the hori- 
zontal parts of lhe.se grooves, and to the upper edge of the petrous 
bones tlie tentorium cerebelli is attached. 

'rHE Skull in Sagittal Si-.ction. If the skull be sawn dowm just 
to the right of the mid line and the left half lie looked at, the appear- 
ance will be that re]>rodiic(.‘d in flg. 0. 'J'he section of the cranial 
bones shows that they are formed of an outer and inner table of hard 
bone, while between the two is a layer of cancellous tissue called tlie 
diploe. In certain places the cliploc is invaded by ingrowths from 
the air passage which separate the two tables and form the air 
sinuses of the skull, though it is important not to confuse these with 
the intracranial blood or venous sinuses. In the section under con- 
sideration two of these spaces, the frontal (f s) and the sphenoidal 
(PS) aif sinuses are seen. Behind the frontal sinus is the crista 



Fig. 0, —Section through the Skull immediately to the right of the 
JMesial Plane (see also lettering in fig. 2 ) : 


BO, Bnsi-occipital. 

KO, Ex- occipital. 

FT, Petrous-tem] »oral. 

HS, Basi- sphenoid. 

1 *S, Fre-sph(Uioid (the letters arc 
placed in the sphenoidal 
sinus). 

OS, Oi bito-.sphenoid. 

ME, JVies-ethmoid. 


SC, Septal cartilage of nose. 
V, Vomer. 

PI, Palate. 

Pt, IHerygoid of sphenoid. 
fs, Frontal sinus. 

Ff, Pituitary fossa. 
fm. Foramen magnum. 
a, Angle. 

s, Symphysis of low'cr jaw. 


gain already mentioned, while below is the bony septum of the nose 
formed, by the mes-^ihmoid plate (ME), tlie vomer (V). and the line of 
junction of the palatine processes of the two maxillae and two palate 
bones. The re entering angli*. between the mes-ethmoid and vomer 
is filled in the recent sti^atc by the septal cartilage (S('). 

Below the face is the inner surface of the body and ramus of the 
mandible, and half-way down the latter is the inferior dental foramen 
whe^re tht 5 inferior dental branch of the fifth nerve accompanied by 
its artery passes into the inferior dental canal in the substance ol 
the bone to supply the lower teeth. Just in front of this foramen is 
a little tongue of bone called the lingula attaching the spheno-mandi- 
hular (long internal lateral) ligament, while running downward and 
forward from this is the mylo-hyoid ridge with the groove of the 
.same name just below it. 

If the cut surface of the right half of the skull be looked at, the 
outer W'all of the nasal cavity will be seen with the three turbinated 
bonc.s each overhanging its own meatus, but thij anatomy of this 
jiarL has already been dealt with in the article on the olfactory system 
(q.v.). 

* For further details sec any standard anatomical textbook — 
Gray, Cunningham, «S:c. For charm of style, The Human 
Skeleton by G. ^1. Humphry (London, 18,58), although somewhat out 
Oi elate, is unsuqiassecl. 

Embryology. 

The notochord (.see Skei.eton : .*1 .viVij/) extends forward to the 
ventral surface of the middle cerebral vesicle (see Brain) or as far 
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as the j^aoe where the dorsum scllae will be. It is partly surrounded 
by the mesenchyme just as it is completely in the rest of the axial 
skeleton, and this nu^senchyme extends dorsally on each side to 
wrap round the nerve cord, which is here the brain. In this way the 
brain t>ecomes enclosed in a primitive membranous cranium, tlie 
inner part of wliich persists in its primitive condition as tlie dura 
mater, wliile the outer part may chondrify, chondrify and ossify, or 
ossify without a cartilage stage. That part of the cranium which is 
in front of tlie notochord is called pyechnrdal, while the posterior 
part into wliich the notochord extends is chordal. On each skle of 
the notochord choiuirirication takes place and a basicranial plate of 
cartilage is formed which soon meets its fellow of the op))osite side, 
and forms the floor of the skull as far forward as the dorsum sellae, 
and as far back as the external occijiital protuberance. Laterally it 
conies in contact with the mesenchyme surrounding the internal car, 
which is also chondrifyiiig to form the cartilaginous periotic capstde, 
and the two stniclures fuse together to form a continuous floor for 
the back of the skull. A. Froriep has shown that in the liindcr 
occipital region of the cslf tlicre are evidenetJS of four vertebrae 
having been incoqioratcd with the basicranial plate, that is to say 
that tlie plate and its coalesced vertebrae rc^prosent live iTi<.*sodermic 
somites (“ Jilur Entwickelungsgescliichte dcjr Wirbelsiiule, insbeson- 
dcrc des Atlas und Epistro])heus unci der Occipitalrogion," Archiv 
fur Anat. u, rhys., Anat. Alith., 188(1). It has more recently 
shown by Levi that tiie same tiling is true for man. K. (iegenbauer 
has pointed out that the primitive membranous skull shows, in the 
chordal region, signs of metameric stjgmontation in tlie way in which 
the cranial ncrv(>a pierce the dura mater one iMJhiiul the otlier. 
The^ .segments, however, had lost their distinctness even before the 
cartilagiiious cranium had become develojied, so that there is no real 
segmental value in the elements of this, still less in those of the bony 
skull, 'rhe only ))lacc in which segmental elements can be dis- 
tinguished is in the occipital region, wliich is in structure transitional 
between the head and verteliral column, 'rhe not(x:hord, it has 
1x11)11 shown, ends just bt^hind the place where the stomodaeum 
pijuches up througli the cranial base to form thts anterior part of the 
pituitary body (sec Bkain). Where it ends two curved bars of 
cartilage are formed, which run forward till they meet the olfactory 
capsules, which are also now chondrifyiiig. I'hese bars are the 
prif chordal cartilanea or trabeculae cranii and enclose between them the 
cramo^pharynifcal canal l.>y wliich the pituitary body ascends, but 
later on, us they grow, they join together and cut oft tlie pituitary 
body from the iiiiarynx. By their growth outward they form the 
floor of the prechonlal part of the chondro-cranium, so that from 
them is developtxl tliat pari of tlie cartilaginous skull which will 
later on be part ol the basiHph<?noid, the presphenoid, orbito- 
sphenoid and alisiihenoid regions. It has hitherto been assumed 
that this process held good for man, but rec< 5 iit researcli shows that 
the anterior jiart of the base of the skull chondrifies in the same 
way that ice ajiiiears on a pond and that the trabeculae are at no 
time definite structures. Cliondrification of the nasal capsules is 
later than tliat of the parts of the skull liehind, so that tlieru is a 
steady progress in the j^ocess from the occipital to tlie ethmoidal 
region. There is a median centre of cliondrification, the ma^ethmoiU 
cartilage, which jirojects down into the fronto-nasal process (see 
Olfaciory Sys'Pkm), and two lateral cctethmoid cartilaaes which 
eventually join with the mesethmoid to form the cartilaginous 
ethmoid. 

The Cartilaginous base of the cranium is now formed, but the 
vault is meinbranous. NVliile the base has been developing the 
two anterior viscenil arches liavt; been also forming anrl have gained 
an attachnxriiL to the cranium, but the foniiatiori and fate ol these 
is ret^ordod in the article Skkleton {yisceral). About tlie sixth week 
of foetal life ossilication begins at dillerent points in the niembranous 
vault of the skull. In this W’ay the frontal, i)arietal, supra- occipital, 

and a little later the 
V a b c squamous part of the 

temporal bones are 
formed. .About the 
eighth week, too, the 
lachrymal, nasal ami 
vomer apjA*ar in the 
membrane lying 
sujierficial to dif- 
ferent pa its of tile 
olfaciory capsule. All 
these are dermal 
bones, comparable to 
the deeper parts of 
the scales of fishes, 
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Fig. 7. — Ossification of Sphenoid.— <7, Pre- 
sphonoid: h, Orbito s,,lK-noids; r, Ali- 

sphenoids: Internal pterygoid plates; o, J|th the ccto-' 

Basi-sphcnoid, 


tact witli the ecto- 
derm. It is therefore 
nece.ssary to think of tlie primitive skull as a three-layered structure, 
the decpe.st layer persi.sting as the dura mater, tlie middle forming 
the chondro-ciWiiun, which ossifies to form Ihe ba.se, and a super- 
ficial layer clo.3e to the skin or mucous membrane (eclodt.'rm), from 
which the bones of the vault and superficial jiarls of the olfactory 


capsules arc derived. At the four angles of tlie parietal, ossification 
is checked for some time to form fontancHes, ol which the bregma is 
Ihe most important, and at each of these jxiints, as well us elsewhere 
in the sutures, accessory 
centres of ossification may 
occur to form Wormian 
bones. 

Along the middle line of 
the base of the skuU tlie 
same progress of ossilica' 
lion from behind forward 
is seen that was not iced in 
the process of chondrifica- 
lion. Bilateral centres for 
the basioccijiital appear 
about the sixth week, for 
the basisphenoid in the 
eighth, und for the pre- 
s]>henoid in the tenth, 
while the lateral mass of 
the ethmoid dne.s not ossify 
till th(‘ fifth month and 
the mesethmoid not until 
tlic first year of extra- 
uterine life. In the lateral 
part of the base the ex- 
occiiatals and alisphenoids 
begin to ossify about the 
eighth week' and tlie pre- 
sphenoids about the tenth. 

In connexion with ihe 
alispht'iioid there is a 
small extra centre of 
morphological interest 
only, which forms a little 
tongue - shaped process 
callt'd the lingula, jiro- 
jecting back into the 
mifldle lacerated foramen 
and apparently corre- 
sponding to the yphvnotic 
bone of lower vertebrates. 
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Fig. 8. — Ossification or Occipital Hone. 
a, Basilar centre, 
f'xoecipital. 

( ).ssicle ol Kerkring. 

Supra-occifiital (fjoin carliia^;i'). 
Fissure between siipra-o( t ipiial and 
inliMjiarietal. 

Interparietal (from membrane). 
Fissure between intcrparietals. 

The auditory or periotic capstth, like tlie olfactory, is late in 
ossifying ; it has four centres (pro otic, epiotic, opi.stliotic and 
pterotic) which do not come until the fifth month. 

Some jiarts of the chondro-criinium do not os.sify at all ; this is 
the ca.se in the anterior p.i.rt of the mesethmoid, which remains as 
the septai cartilage of th<* nose, while, as has be<‘n alreaily pointed 
out, a buffer of cartilage jiersists between the basiocci]»ital*aiul basi- 
splienoid until the twentieth year of life. 

From what has been said it is evident, and it will be still more 
evident if the article Skkle j on 
(Visceral) Vie looked at, that 
some of the bones of the atlull 
skull are compounded of 
various contributions from the 
different elements which make, 
up the aflult cranium. These, 
recajutulated, are (i) the dura 
mater or eiitocranium, wliich 
ill man does not ossify except 
perliaps in the crista galli. (2) 

'fbe chondro-cranium Or na^n- 
craniiim. (3) 'fhe superficial 
part of the mesenchyme (ecto- 
cuinium) from which dermal 
bi.-n'S are furmerl. (.4) 'file 
oleictory and auditory sense 
capsules. (^) 'I'he visceral 
arches. ((1) Some fused verte- 
brae posteriorly. 

The ocdjiital Ixme, for t‘x- 
amjile, has the basioccijiiial, 
c-xoccipilal and basal part of 
the supra -occipital derived 
from the cliondro cranium 
and fused vertebrae, while the 
vault part of the .siipra- 
occipita.1 has four dermal 
centres of ossification corre- 
sjionding to the inti'i-jiarielai 
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J^'iG. 9. 'I Jic ( )ut(?r Surface of the 
Kiglil Temporal Bcme at Birth. 
a, 'i'ymjianie ring. 

Inner walJ of tympanum. 
Peiiestra rotunda. 

Foranu ri ovale, 

JMasloid. 

Mastoid jirocess. 
Masto-squamosal suture, with 
foramen for tran.smission of 
vessels. 

Stjuaino-zygoinatie. 


ail'.! . 

lower mammals (see fig. 4). In 
t'ne accompanying figure the ' 
latter centres have fused with the interjiarietal, but an indica- 
tion of their line of junction is seen on each sirle ol The 
bone of Kerkring (c) is an abnormality, the nuaning of which 
is not understood. 

The tcmjioral is also a very composite bone ; in it the petro- 
mastoicl portion represents the auditory sen.se capsule ; the tabulajt 
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external auditory meatus is formed by the outgrowth of the tym- 
panic ring (fig. 9, a) which is probably part of [the first visceral 
arch (see Skflitton, Visceral) ; the squamozygomatic part is a 
dermal bone, while the styloid process is a part of the second visceral 
arch. 

The mastoid process is not pr<?sent at birth, but ap))cars about the 
second year and becomes pneumatic about i)ul)crly. From what 
has be( h .seen of the skull bones in the above iiecessarilv c:oncen- 
trated and al)ridged account, it is obvious that they do not corre- 
spond to the traces of stjgmcntation as indicated by the cranial 
nerves, and for this and other reasons the “ vertebrate theory of the 
skull " is no longc?r Ixdieved in. 

For further di'tnils and references see Quain’s Anatomy (London, 
1 90S) ; Cunningham’s Anatomy (Edinburgh, 190(1) ; 77 ie Develop- 
ment of the Human Body^ J. P. McMurrich (London, i90(.»). 

Comparative Anatomy. 

In this section only those parts of the skull which form the covering 
for the brain and liie capsules for the olfactory and auditory apparatus 
are considered. Those parts of the face and jaws which are develoj^ed 
in connexion with the visceral arclies are dealt with in the article 
SiviiLKTON (r/.s<:cm/). In the Acrania (Amphioxiis) the enlarged 
anterior end of the ner\ e cord is merely surround(‘d by fibrous tissue 
continuous with the sheath of the rest of the nerve cord ; there is 
therefore, in a sense, no true cranium. 

In the Cyclostomata (hags and lampreys) a cartilaginous cranium 
is developed, the anterior part of which forms an impaired olfactory 
capsule connected with the rest of the cranium by fibrous ti.ssue 
only. In the floor, just in front of the anterior end of the notochord, 
an aperture, tlu! hasi-craniai fontanelle, remains unchondrified for 
the passage of the pituitary diverticulum into the skull. 

In' the Elasmobranchii (sharks and rays) and Holoccphali 
(Chimaera) among the fishes the skull is still a complete cartilaginous 
box. though cidcification of the cartilage often takes place. Taking 
the skull of th(‘ dogfish as a type, two large olfactory cai)sulcs are 
seen in front, and b<‘hind these the cranial brain-box is narrow'ed, 
being excavated at its sidt^s for the great orbits. More postcriorlv 
the auditory capsules widen the skull, and on the poslorior (caudal) 
aspect the lorameii magnum is seen with an occipital condyle on 
each side of it for the first vertebra to articulate with. On the 
upper (dorsal) surface of the skull are tw'o apertures in the middle 
line ; the more anterior of these is sometimes called the anterior 
fontanelle, though it has nothing to do with the bregma, described 
in man's skulli but forms a rudimentary median orbit for the 
pineal eye (.see Buain). 'Phe posterior fontantdle is a depression 
which leads into two lateral tubes, each of wdiich passes into 
thii auditory capsule and is known as an aqucductus vestibuli 
(see Eau). 

In the cartilaginous ganoid fishes (sturgeon), which, like the 
clasmobranchs, are of great anliciuity, the cliondro-cranium is 
partly ossified so that ali- and orbito-sjihenoids are found ; in 
addition to this a large number of dermal bones have made their 
appearance, such as nasals, frontals, parictals, supra and post tem- 
porals, w hile in the roof of the mouth and pharynx a long membrane 
bone, the parasphenoid, is formed, and lies ventral to and strengthens 
the cartilaginous base of the skull. It will be notict^d that these 
fish are important morphological landmarks, because in them the 
almost unchanged chondro-cVaniuni coexists with a dermal eclo- 
cranium. 

In the bony ganoids such as the “ bow fm ** (Amia) the dermal 
bones arc still niore numerous and, among others, squamosals, pro- 
otics and exoccijfltals appear. These fish an? also r(?ma.rkablc for a 
fusion of the anterior part of the vert(?bral column with the occipital 
region of the skull, an arrangement n;calling Froriop's observations 
on the skull of the calf embryo mentioned in the section on eiti' 
bryology. 

In th<? bony fishes (Tclcostei) the membrane or dermal bones arc 
still more numerous, and many of them are unrej)resent(?d in the 
mammalian skull, while others, wliich an; there quite rudimentary, 
arc very large?. I'he chondro-cranium tends to disappear in the 
vault, but the base is fully ossified. Among other cartilage bones 
the fiv(i ossifications of the auditory cayisule an? seen, the ])ro-, epi-, 
oj)i.sth-, pter* and sjdicn-otics, all of wliich an' found as centres of 
ossificatifin in man. In the cod, for exarniik?, the sphenotic, which 
is represented in man by the little lingula sphenoidahs, is larger than 
the alispheiioid. 

In the J>ipii(.M firiiid-fish) the chondro-cranium is very slightly 
ossified, only acipiials being found, but there is the .same coales- 
cence with ant *Kn- vertebrae which was noticed in the ganoids. 
Dermal bones a/e j/leutiful. 

In the Am phi hi a the chondro-cranium persists and is only ossified 
in front by the girdle l)onc or sphencthmoid, and behind by the pro- 
ctics and exo(.:cipitals, tlie latter of which bear the two condyles. 
'1 he anterior fontaHelle is well marked in the chondro-cranium, but 
is completely overlaid and conc(*aled by the dermal fronlo-parietals. 
The meinhrane l.)ones though large are much less numerous than in 
the bony fislujs. 

In the l<ej;tilia the .skull varies immensely in the different orders, 
but speaking broadly, the chondro'cranium is less distinct than in 


the Amphibia, except in the ethmoidal region. In the base Of the 
skull the basioccipital and basisphenoid arc tending to replace the 
membranous parasphenoid, and msitead of two exoccijiital condyles 
only one in the mid line is present, though this in many forms \e.g. 
Chedonia) consists of three parts, a median borne on the basioccipital 
and two lateral on the cxoccipitals. The parietal foramen is usually 
definitely marked in the dermal part of the skull and forms a median 
orbit for the piiii?al eye ; thi.s is especially the case in the Lacertilia 
(lizards). Except in the Ophidia (snak(?s) and Amphisbaenidae 
(worm-like lizards) there is a fibro-cartilaginou.s septum between 
the orbits so that the cranial cavity does not reach forward to the 
ethmoidal region. The pro-, epi- and opisth-otic bones arc all 
developed, but the epiotic usually fuses with the .supra-occipital and 
the opisthotic with the cxoccipital. 

In the Cnxjodilia the first altoinj)t at i)n(?umaticity is seen in the 
basisphenoid, which is traver.st?d by a comiilicatcjd sysbim of Eus- 
tachian passages leading eventually to the tympanum. In the cla.ss 
Aves the general scheme of the reptilian skull is maintained, though 
the bones fuse together very early, thus obliterating the .sutures 
between them. Almost all of them have air in their interior, and 
so arc .said to bi? pneumatic. 

The single occipital condyle, if looked at in a young specimen, is 
seen to consist of a ba.sioccipital and two cxoccipital elements, 
though these are indistinguishable in the adult. The parasphenoid 
is represented by a broad jilate which is called the basitemporal. 
The pro-, epi- and opisth-otic bones fuse together to form the 
auditory cai>sule. 

In th<? Mammalia the calvaria varies considerably in the different 
orders, the characteristic features being best marked in adult males. 
Usually the different bones are interlocked by sutures, as in man, 
until adult life, but in some orders (e,g. Monotremata, JCdentata and 
Carnivora) tht?y fuse together quite early. 

In the basicraniiim the cartilage bones jiresphcnoid, basisphenoid, 
and basioccipital, are so well d(?veloj)ed that the parasphenoid has 
disappeared. In the basisphenoid of the rabbit the craiiio-pharyn- 
geal canal (sec section on embryology) persists as a foramen at the 
bottom of the pituitary fossa. In the lower orders the face lies well 
in front of the brain casii, as it does in reptiles and amphibians, but 
as the Primates arc reached the increasing size oi the calvaria causes 
it to overlie the face. Many of the bones’are pneumatic, the process 
njaching its maximum in the elephant and the adult male gorilla. 
The periotic cap.sule blends with the squamosal and tympanic to 
form the petrous bone, though it is prat.tically only in man that the 
s(?eond visceral arch ossifies on to this as a styloid process. There 
are usually two occipital condyles which have basi- and cxoccipital 
element.s, though there are many mammals in which there is one 
large crcsccntic condyle surrounding the anterior half of the foramen 
magnum. 

(Ossification of the processejs of the dura mater occurs in the 
tentorium ccrebclli of the carnivora and in the falx cerebri of the 
ornithorhynchus and porpoise, 'fbe orbits arc in most mammals 
continuous with the temrioral fossae. Sometimes, as in many of 
the ungulates and in the lemurs, tliey are outlint?d by a bony ring, 
but it is not until the higher Primates are reached that the two 
cavitit?s are shut off and even th<?n a vestige of their original con- 
tinuity remains in the .spheno-maxillary fi.ssuri?. 

For further details .see W. H. Flower, Osteology of the Mammalia 
(London, 1885) ; S. H. Reynolds, 7 he Vertebrate Shelcton (Cambridge, 
1897); R. WiederwSheim ; C. Gegenbaur, Vergleich Anat, der 
Wirbelthiere (Leipzig, 1901). (F. G. P.) 

Cranial Surgery 

Surgery of the Skull — Fractures of tJic vault of the skull may 
occur without the bone being driven in to (xnriiircss the brain, 
and in such cases their cxi.stencc may be revealed only after 
death. But if there is also a severe sculp wound the line of 
fracture may be traced in the bare bone as a thin red crack, 
“ 'rhink lightly/’ .said the old phy.sician, “ of ho injury to the 
head.” The patient with a siLspccted fra(^ture of the .skull is 
put to bed in a dark, quiet room, and he is watched. It may 
l)c that the crack has extended across a l)ony groove in which 
an artery is running, and, the artery being torn, haemorrhage 
may take place within the skull and the symptoms of compression 
of the brain may supervene. Experiments upon the lower 
animals have taught the surgeon how to recognize the exact 
.spot at which the compression i.s situated. One set of muscles 
after another being thrown out of work in regular order, he knows 
exactly where the bleeding i.s going on, so, having made a hole 
in the skull by trephining, he turns out the clot and secures the 
leaking vessel. 

Compression of the brain may be the direct and immediate 
result of a head-injury, a piece of the vault of the skull being 
driven in, and a local or a general paralysis of muscles being at 
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once observed. In addition to the muscular paralysis, which 
may enable the surgeon to localize the spot at which there is 
pressure upon the brain, there is the grave symptom of coma 
or insensibility. And, as in deep sleep, there is often loud 
snoring, due to the vibration of the paralysed soft-palate. The 
heart being loaded with imperfectly aerated blood, the face is 
dusky or livid, and the pulse is slow and full. No notice is taken 
by the man of a loud shout into his ear, and on the surgeon 
raising his eyelids the pupils are found dilated and fixed, which 
signifies that the reflex to light is lost — a very grave sign. 
There may be complete paralysis of one side or of both sides of 
the body. Not only may the pressure of a blood-clot, an abscess, 
a foreign body (such as a bullet) or a depressed piece of the skull- 
wall give rise to coma, but so may a syphilitic, a malignant 
or an innocent tumour, and in cases in which the administration 
of iodide of potassium fails to afford relief, the operation of 
trephining may perhaps be resorted to, as giving the only chance 
of recovery. As regards treatment — short of trephining — it 
may be advisable to relieve the heart by bleeding. Inasmuch 
as the reflex actions arc in ab(iyance, it will be nccessarj’’ to have 
the bladder regularly emptied. The man should be placed 
on his side in bed, so that his tongue may not fall back and 
choke him, and if it is thought inadvisable to bleed him, a full 
dose of calomel should be administered. 

For the operation of trephining, the head is shaved and the 
skin rendered aseptic, a large horse-shoe flap is then turned 
down and the skull laid bare. With an instrument on the principle 
of a centre-bit, a disk of bone of the size of a florin, a crown or 
a napkin-ring — or even larger — is then taken out of the skull 
wall, and the dura mater is opened up if the cause of the compres- 
sion is beneath it ; otherwise, on the disk of bone being removed, 
the particular condition is dealt with without opening the dura 
mater. When th(' clot or the tumour, or whatever it is, has been 
removed, the disk of bone which, during the operation, has been 
kept in a warm liquid, is cut up into pieces which arc put back 
into the opening and the skull flap is brought up into its proper 
position. 

Fractures of the base of the skull are always serious, in that 
they may run across important nerves and large blood-vessels ; 
passing through the roof of the nose, or the ear, they may he 
compound — tliat is to say, they may communicate with air- 
cavitics from which pathogenic germs may readily enter the 
injured tissues. Thus, the dangers of sepsis are added to those of 
concussion or compression of the brain. Fractures of the base of 
the skull arc often associated with bleeding from the nose, mouth 
or car, or with extravasation of blood over the eyeball. Facial 
paralysis is the result of the line of fracture passing across the 
bony channel in whi(!h the seventh or facial nerve is running. 
W'"hen the fracture passes across the temporal bone and the middle 
car, and ruptures the membrane of the tympanum, not only 
blood may escape from the ear, but an api)arently unlimited 
amount of ccrebro-spinal fluid. In all cases the ear should be 
made surgically clean, and w^atch and guard kept against the 
entrance of septic micro-organisms. When the fracture extends 
through the anterior part of the base of the skull this .same 
clear fluid may escape from the nose. In both cases its appearance 
implies that the dura mater has been lacerated and the .sub-dural 
space opened. 

Concussion of the brain (stunning) may result from a blow 
upon the head or from a fall from a height. The symi)toms 
may be those of a mere giddiness, and a feeling of stupidity, 
wdiich may quickly pass off, or they may be those of severe shock 
(see Shock). The person may die from the concussion, or he may 
slowly or quickly recover. The insensibility may be for a time 
complete. The pulse may be small, quick and imperceptible, and, 
no blood being pumped up by the cnfe(?h!cd heart, the face will 
be pale and the surface of the body cold. The r(\spiratory move- 
ments are likely to be sighing and shallow, or scarcely perceptible. 
As a rule, the pupils react to light, contracting as the lids are 
raised. This shows that the light-reflex is not lost, and is a good 
omen. One of the first signs of returning consciousness is that 
the person vomits, and after this he gradually comes round. 


As a result of the injury, however, he may remain irritable, and 
liable to severe headaches or to lapses of memory. 

Surgery of the Abscess of the brain is most likely to be 

the result of extension inwmrds of septic inflammation from 
the middle car, or of a fracture of the skull u hi(di passes across the 
aural, nasal or pharyngeal air-spacc, giving the opportunity for 
the entrance of the germs of suppuration. As the collection of 
pus forms, persistent headache is complained of together with, 
perhaps, localized pain or tenderness. A constant feature of 
intra-cranial j)ressiire, whether the n^sult of tumour or of abscess, 
is the presence of headache and of vomiting. Later the patient 
becomes drow'sy. On looking into the back of llie CN cball by the 
ophthalmoscope, it is noticed that the optic nerve is congested 
(“ choked ”), the result of the increased intra(Tanial pressure. 
'l*he pulse l>ecomes strangely slow, and is apt to drop a beat 
now and then. The temperature is high. The patient may have 
attacks of giddiness, and he is subject to fits of an epileptic 
nature ; growing steadily worse, he may be found paralysed on 
one side, or on both sides, and, bec’oming insensible, may pass 
away in the deep sleep known as coma. 

'I’he symptoms of tumour oi the brain are much like those of 
abscess, thougli they come on more slowly and .steadily ; and 
inasmuch as the dis(*ase is not septic, the tt'inperaturc may be 
undisturbed, or but little raised above normal. In the case of the 
abscess or the tumour being on the left side of the brain, and 
involving the speech centre (Broca’s convolution), the patient 
becomes aphasic. 

Tumours of the brain are likely to be sarcomatous (see Cancer), 
but they may occur as the result of tuberculous or syphilitic 
def>osit, or of infection by the ova of the dog’s tape-w'orm — 
hydatid cyst. 

In cases of suspected cerebral tumours in whi(di there is even 
a bare possibility of the patient having been the subject of 
.syphilis, iodide of potassium is prescribed in large doses. Indeed, 
whilst waiting the development of further s)'mptoms in any 
obscure case, it is usual to try the effect of this drug, the good 
influence of whi<di is by no means confined to cases of syphilis. 
If in spite of the administration of the iodide the symptoms 
are increasing, the; (juestion of opening the skull and exploring the 
region may arise. Before the days of anaesthetics and of anti- 
septics siudi a pn)(!(*dure could st’arccly hav(‘ been considered, 
but now the operation can be undertaken in suitable cases with a 
good hope of success. 

If the case be omt of abscess secondary to disease of the middle 
car, the skull will i)robably be ofX'ncd in the continuation of the 
operation by which the septic disease in the temporal bone was 
cleared away , the ai>erture ha^'ing been enlarged by the use of the 
trejdiinc, gouge or chisel. The side of the head is shaved and 
rendered aseptic before the operation is begun, and when the 
dura mater has been im iscd s(^arch is made for pus by the use 
of a grooved director. Pus having been found, the cavity is 
treated by gentle irrigation and drainage. Whc?n the op(‘ration is 
undertaken for a cerebral tumour the vs hole of the ht iul is shaved 
and the skin duly prepared, so that the operation may be carried 
out 'with the least possible risk of the occurrence of sepsis. A 
large horse-shoe incision having been made, the flap of skin and 
muscle is turned down, and a disk of the skull-wall, aliout 2 in. 
in diameter, is removed b; n trej^hlne, worked by electricity or by 
the hand. The thick covering of tlie brain, the dura mater, is 
thus exposed, and if the presence of a tiiiiiour (or an abseess) 
has caused an (*xcess of intra-cranial pressure, the membrane 
will bulge into the opening. The dura mater is then incised and 
turned down, and if the tumour is uj)an the cortex of the brain, 
and not too extcoisive, it is taken away. It may be neces.sary, 
however, to enlarge the opening made in the skull, and to break 
through a considt rable mass of brain-tissue before the tumour 
can be removed. Bleeding having been arrested by pressure with 
a firm plug of gauze, a soft drainage tube is introduced and the 
dura mater is stitched in position. The disk of bone (w'hicli, since 
its removal, has been kej)! in .some salted warm water) may be 
replaced before the hor.sc-shoe flap is stitched in position, a notch 
having been cut in its border to allow for the drainage. In soriiC 
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cases the large horse-shoe flap is so made as to include a part of the 
bony wall of the skull. The flap of bone is shaped by wire saws 
and then forcibly broken out by elevators. 

The general result of operations for the removal of tumours of 
the brain is far from being satisfactory. But it must be remem- 
bered that without operation the outlook is without hope. In- 
asmuch as many of the tumours are destitute of a limiting wall, 
a considerable mass of brain-tissue has to be traversed in order 
to remove the growth, and the ultimate result, so far as the 
impairment of functions is concerned, is a s(Tious disappoint- 
ment. If, however, the tumour is found to be cncapsuled, its 
removal is sometimes quite easily effected, and perfect recovery 
is then likely to be the result. (K. o.*) 

SKUNK (probably derived from “ Scccawk,” the Cree name 
for the skunk ; another form given is “ segankii ”), an evil- 
smelling North Amcric’an carnivorous mammal. Its existence 
was first notified to European naturalists in 1636, in (lahriel 
Sagard-Theodat’s History of Canada^ where, in commcn<-ing his 
account, he describes it as enfans du diable, que les Ilurons 
appellc Scangarcsse, . . . unc beste fort puante,” &c. 'J'his 
shows in what reputation the skunk was then held, a reputation 
which has become so iKjtorious that the mere name of skunk is 
one of opprobrium. The skunks, of whom there are several 
species, arranged in three genera, arc members of the family 
Mustelidae (see Carnivora). The common skunk {Mephitis 
mephitica) is a native of North America, extending from Hudson | 
Bay to the middle United States. It is a beautiful animal, about 1 
the size of a cat, though of a stouter and heavier build, with rich ^ 
lustrous black fur, varied on the back by a patch or streak of 
white. The muzzle is long and pointed, the eyes are sharp and 
bead-lik(‘, and the grey or white tail is long and unusually bushy. 
The premolars number j| . 

The following account of the skunk is extracted from Dr C. H. 
Merriam's Mammals of the Adirondack Region^, Nenv York, 1884 : 

“ The .skunk j)rcys u])on mice, salamanders, frogs and the eggs 
of birds that nest on or within reach from tht? ground. At times 
he eats carrion, and if ho chances to stumble upon a hen's nest the 
t*ggs are hable to suiter ; and once in a while ht^ acquires the evil 
habit of robbing the h(?n-roost, but as a rul(j .skunks are not addicted 
to this vice. Of all our native mammals perhaj.)!? no one is so uni- 
Ncrsally abused and has so many unpleasant things said about it as 
the innocent subject of the present biography ; and yet no other 
spc'Cics is half so valuable to the fanner! Pre-eminently an insect- 
eater, he destroys more beetles, grasshopjMrrs and the like than all 
our other mammals together, and in addition to these he devours 
vast numbers ol mice. 

"He does not evince that dread of man that is so manifest in tlie 
vast majority of our mammals, and when met during any of his 
circumambulations rarely thinks of running away. He is slow in 
movement and deliberate in action and cloes not often hurry liim- 
self in whatever he does. His ordinary gait is a measured walk, 
Imt when pressed for time he breaks into a low .shuffling gallop. 

It is hard to intimidate a skunk, but when once really frightened 
he manages to get over the ground at a very fair pace. Skunks 
remain active thnjughout the great<?r j)art of tlie year in this region, 
and hibernate only during the .severest portion of the winter. They 
differ from most of our hibernating mammals in that the inactive 
period is apparently dependent solely on the t('mp(u*ature, while the 
mere amount of .snow lias no influence wliatever upon their move- 
ments. 

" Skunks have large families, from six to ten young being com- 
monly raised each season ; and as a rule they all live in the same 
hole until the following spring." 

The overpowering odour which has brought the skunk into 
such notoriety arises from the .secretion of the anal glands. 
The.se glands, although prc.sent in all Mustelidae, are especially 
developed in .skunks, but are so entirely under control that at 
ordinary timc.s these animals are cleanly and free from smell. 
Similar glands are pos.scssed by nearly all Carnivora, Init in 
the skunks are enormously enlarged, and provided with thick 
muscular coats. Tb(? secretion-* -often propelled by the miiscle.s 
surrounding to a distance of from 8 to 12 ft. — i.s a clear yellowish 
liquid, with a marvellously penetrating ammoniacal and nauseous 
smell. Dr Merriam writes, '' I have known the scent to become 
strikingly apparent in every part of a well-closed house, in winter, 
within five minutes after a skunk had bt^en killed at a distance of 
more than a hundred yards,’' and under favourable conditions 


it may be perceived at a distance of more than a mile. Instances 
are also on record of persons having become unconscious after 
inhaling the smell. 

The long-taik‘d skunk (M. macrura\ a native of central and 
southern Mexico, differs from the typical spc<‘ies by having two 
white stripes along its sides, and by its longer and bushier tail. 
The little striped skunk {Spilogale putorius), found in the .sou them 
United States, and ranging southwards to Yui'atan and Guate- 
mala, is smaller than M. mephitica, and marked with four inter- 
rupted longitudinal white stripes on a black ground. There are 
likewise differences in the skull ,* and this species is also distin- 
guished from other skunks by its arboreal habits. 

The conepatl {Conepatus mapurito) represents a third genus, 
with several species, confined to tropical and South America. 
In this group there is one pair less of prcmolars (p. ; the build 

is heavier than in Mephitis ; the snout and head are more pig- 
like, and the nostrils open downwards and forwards instead of 
laterally on the sides of the muzzle. (O. T. ; R. L,*) 

SKY (M. Eng. skie, cloud ; 0 . Eng. skua, shade ; connected 
with an Indo-European root sku, cover, whence scum,” Lat. 
obscutus, dark, &c.), the apparent covering of the atmosphere, 
the overarching heaven. 

I The Colour of the Sky. — It is a matter of common observation 
that the blue of the sky is highly variable, even on days that are 
free from clouds. The colour usually deepens towards the zenith, 
and also with the elevation of the observer. It is evident that 
the normal blue is more or less diluted with extraneous white 
light, having its origin in reflections from the grosser particles 
of foreiign matter with which the air is usually charged. Closely 
associated with the colour is the polarization of the light from 
the sky. This takes place in a jilane passing through the sun, 
and attains a maximum about therefrom. Under favourable 
conditions more than half the light is polarized. 

As to the origin of the normal blue, very discrepant views have 
been held. Some writers, even of good reputation, have held 
that the blue is the true body colour of the air, or of some in- 
gredient in it .such as ozone. It is a sufli(;icnt answer to remark 
that on this theory the blue would reach its maximum develop- 
ment in the colour of tlie setting sun. It should be evident that 
w'hat we have first to explain is the fact that we receive any 
light from the sky at all. Were the atmosy)here non-existent 
or absoluti‘ly transparent, the sky w'ould necessarily be black. 
There must be something capable of re/lecling light in the wider 
.sense of that term. 

A theory that has received much support in the past attributes 
the reflections to thin bubbles of water, similar to soap-bubbles, 
in which form vapour was supposed to condense. According 
to it, sky blue would be the blue of the first order in Newton’s 
scale. The theory was developed by R. (lausius (Pogg. Ann. 
vols. 72, 76, 88), who regarded it as meeting the recjuirenients of 
the case. It must be noticed, however, that the angle of maxi- 
mum polarization would be about 76® instead of 90®. 

Apart from the difficulty of seeing how the bubble.s could arise, 
there is a formidable objection, mentioned by K. W. Briicke 
(Pogg. Ann. 88, 363), that the blue of the sky is a much richer 
colour than the blue of the first order. Briicke also brought 
forward an experiment of great importance, in which he showed 
that gum mastic, precipitated from an alcoholic solution poured 
into a large quantity of water, scatters light of a blue tint. He 
remarks that it is impo.ssible to suppose that the particles of 
mastic arc in the form of bubbles. Another point of great 
importance is well brought out in the experiments of John 
Tyndall (Phil. Mag. (4), 137, 388) upon clouds precipitated 
by the chemical action of light. Whenever the particles are 
sufficiently fine, the light emitted laterally is blue in colour 
and, in a direction perpendicular to the incident beam, is 
completely polarized. 

About the colour there can be no prima facie difficulty ; for, as 
soon as the question is raised, it is seen that the standard o( 
linear dimension, with reference to which the particles arc called 
small, is tlic wave-length of light, and that a given set of particles 
would (on any conceivable view as to their mode of action) 
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produce a continually increasing disturbance as we pass along 
the spectrum towards the more refrangible end. 

On the other hand, that the direction of complete polarization 
should be independent of the refracting power of the matter 
composing the cloud has been considered mysterious. Of course, 
on the theory of thin plates, this direction would be determined 
by Brewster’s law ; but, if the particles of foreign matter are 
small in all their dimensions, the circumstances are materially 
different from those under which Brewster’s law is applicable. 

The investigation of this question upon the elastic solid theory 
will depend upon how we suppose the solid to vary from one 
optical medium to another. The slower proptigation of light in 
gas or water than in air or vacuum may be attributed to a 
greater density, or to a less rigidity, in the former case ; or we 
may adopt the more complicated supposition that both these 
quantities vary, subject only to the condition which restricts the 
ratio of velocities to equality with the known refractive index. 
Vt will j)resently appear that the original hypothesis of Fresnel, 
that the rigidity remains the same in both media, is the only one 
that can be reconciled with the facts ; and we will therefore 
investigate upon this basis the nature of the secondary waves 
dispersed by small particles. 

(loncreivc a beam of plane polarized light to move among a 
number of particles, all small compared with an)' of the wave- 
lengths. According to our hypothesis, the foreign matter may be 
supposed to load the aether, so as to increase its inertia without 
altering its resistance to distortion. If the particles were away, 
wave would pass on unbroken and no light would be emitted 
laterally. Even with the particles retarding the motion of the 
aether, the same will be true if, to counterbalance the increased 
inertia, suitable forces are caused to act on the aether at all 
points where the inertia is altered. These forces have the same 
period and direction as the undisturbed luminous vibrations 
themselves. The light acitually emitted laterally is thus the same 
as would be caused by forces exactly the opposite of these acting 
on the mcidium otherwise free from disturbance, and it only 
reituxins to sec what tlie effect of such force would be. 

On ac(Jount of the smallness of the particles, the forces acting 
throughout the volume of any individual particle are all of the 
same intensity and direction, and may be considered as a wholt^. 
The determination of the motion in the aether, due to the action 
of* a periodic force at a given point, is discussed in the article 
DilPFitACTioN OF Light (§ ii). Before applying the solution to a 
mathematical investigation of the present question, it may h(; 
well to consider the matter for a few moments from a more 
general point of view. 

In the first place, there is necessarily a complete symmetry 
round the direction of the force. The disturbance, (consisting of 
transverse vibrations, is propagated outwards in all directions 
from the centre ; and, in consec^uence of the symmetry, the 
direction of vibration in any ray lies in the plane containing the 
ray and the axis of symmetry ; that is to say, the direction of 
vibration in the scattered or diffracted ray makes with the direc- 
tion of vibration in the incident or primary ray the least possible 
angle. The symmetry also rerjuires tliiit the intensity of the 
S(Sattered light should vanish for the ray which would be pro- 
pagated along the axis ; for there is nothing to distinguish one 
dirciction transverse to the ray from another. The application of 
this is obvious. Suppose, for distinctness of statement, that the 
primary ray is vertical, and that the plane of vil)ration is that of 
the meridian. Tiu^ intensity of the light scattered by a small 
particle is constant, and a maximum, for ra)'.s which lie in the 
vertical plane running east and west, while there is no scattered 
ray along the north and south line. If the primary ray is un- 
polarizx^d, the light scattered north and south is entirely due to 
that component which vibrates east and west, and is therefore 
petfeetly polarized, the direction of its vibration being also east 
and west. Similarly any other ray scattered horizontally is 
perfectly polarized, and the vibration is performed in the hori- 
zontal plane. In other directions the polarization becomes less 
and less complete as we approach the verticral. 

The observed facts as to polarization arc thus readily explained, 


and the general law connecting the intensity of the scattered 
light with the wave-length follows almost as easily from con- 
si(ierations of dimensions. 

The object is to compare the intensities of the incident and 
scattered light, for these will clearly be proportional. The numlicr 
(0 expressing tlu? ratio of the tw'O amplitudes is a function of the 
following (juantities : ~ {T) the volume of the disturbing particle ; 
(r) the distance of the point under consideration from it ; (X) the 
wave-length ; {h) the velocity of propagation of light; (D) and (IV) 
the original and altered densities : of which the first tliree depend 
only upon space, the fourth on sjmee and time, w^hile the fifth and 
sixth introduce the consideration of mass. Other elements of the 
jiroblem thert‘ are none, except mere numbers and angles, which 
do not depend upon the fundamental measurements of space, time 
and mass. Since the ratio (/), whose expression we seek, is of no 
dimensions in mass, it follows at oni^e that 1 ) and IV occur only 
under the form 1) : 1)', which is a simplt? number and may therefon? 
be disregarded. It rcmiains to find how i varies with T, r, \, b. 

Mow, of tliese quantities, b is the only om* depending on time ; 
and therefort', as i is of no dimensions in time, b (’.annot occur in itt 
expression. lVlon*ovt‘r, since the sam<‘ amount of energy is pro- 
pagated across all .spheres concentric with the particle, we recognize 
that i varies as r. It is equally evident that i varies as T, and 
lhcn.‘fore that it must be prc^portional to T/Xr, T being of three 
dimensions in si)ace. In passing from one part of the spectrum 
to another, \ is tht' only (|uantity which varies, and we liave the 
important law : — 

When light is scattered by particles which are very .small com* 
pared with any of the wave-lengths, the ratio of the amplitudes of 
the vibrations of the scattered and incident lights varies inversely 
as the s(juare r)f the wave-length, and the ratio of intensities as the 
inverse fourth pow'er. 

'rh(‘ light scattered from small particles is of a much richer blue 
than the blu(‘ of ihv first order as reflected from a very thin plate. 
From the general theory (see Interference of Light, {j «), or by 
the method of dimensions, it is easy to prove that in the lallcr case 
llie intensity varies a.s X"*-*. instead of X"*. 

'I'ht? principle of energy makes it clear that the light t*mitted 
laterally is not a new creation, but only diverted from th(? main 
stn‘am. If 1 r(‘T>rest‘nt the intensity of the primary light after 
traversing a thickness of the turbid medium, we have 

(/I- -AIX-Va', 

where h is a constant indepcmdtmt of X. On integration, 

if Iq correspond to x o, a law altogether 'similar to that of ab- 
sorption, and showing how the light tends to become yellow and 
finally red as the thickness of the medium increases [Phil, Mag,, 
1871, 41, pp. 107, 27i). 

Sir William Abney has found that the above law agrees remark- 
ably well with his obsi^rvations on. the transmi.ssiion of light through 
water in which particles of mp.slic are suspended [Proc. Uoy. Soc., 
1880). 

We may now investigate the mathematical expression for the 
disturliance proj)agat(‘d in any direction from a small particle upon 
which a beam of light strikes. Let the particle be at the origin of 
coordinates, and ltd the. expression for the primary vibration be 

{--sin(wf-Ai.!r) • • ; ; . (2) 

The acceleration of tht*. vlemeni at the origin is - sin ni ; so that 
the force which would have to be apjilied to the parts when* the 
dtuisity is I.)' (instead of I>). in order that the waves might puss on 
unclisturlied, is, per unit of volume, 

-(lV-D)w*sinwf. 

To obtain the total force which must be supposed to act, llic factor 

(rep rest*n ting the volume of the particle) must be introduced. 
The opposite of this, conceived to act at the origin, would give the same 
disturbance as is actually caused by the prc.sence of the particle, 
'thus by equation (18) of § 1 1 of the article Diffraction of Light, 
the secondary disturbance is expre.ssed by 

^ D' - I .) w'-H' sin 0 sin (nt - hr) 

* IJ ■ ~ 7 l^ r 

D' I) irT sin 0 . , . . . 

1> ■ XV ■ . , . (3)1 

The preceding investigation is basetl upon the assumption that 
III passing from one medium to another the rigidity of the* aether 
dot\s not change. If we forego this assumption, the (juestion is 

* In strictness the force must be supposed to act ujx)}! the medium 
in its actual condition, whereas in (i«), previously cited, the medium 
is supposed to be absolutely uniform. It is not ditlicult to prove 
that (3) remains unaltered, when this circumstance is taken into 
account ; and it is evident in any case that a correction would 
depend upon the square of (D' - D). 
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necessarily more complicated ; but, on Uic supposition that the 
changes of rigidity (AN) and of density (AD) arc relatively small, 
the results are fairly siiuple. 11 the primary wave be represented 

by 

the component rotations in the secondary wave arc 

y-i)- 

,,/AI)v AN ;rr\ 

v+irv)- 

,,/ AD AT ANi»-A“\| 

"•-n- D 7+ N 


( 4 ) 


( 5 ) 


vhere 
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The expression for the resultant rotation in the general case would 
be rather complicated, and is not needed for our purpose. It is 
easily seen to be about an axis perj)endicular to the scattered ray 
y, inasmuch as 

2BT|+yCyji + 2CJ3-0. 

Let us consider the more special case of a ray scattered normally 
to the incident ray, so that a = o. W'e have 


resultant of the primary vibration and of the secondary vibraiiona 
which travel in the sam(‘ direction. If, hovvc’vcr, we apidy this 
process to (3), we find that it fails to lead us to (12). though it fur- 
nishes another result ol interest. The combination of the secondary 
waves which travel in the direction in qu(!stion have this peculiarity : 
that the phases are no more distributed at random. The intensity 
of the secondary light is no longer to be arrived at by addition of 
individual intensities, but must be calculated with consideration 
of the particular }>hascs involved. If wc consider a number of 
particles which all Ue upon a yrimary ray, we see that the phases 
of the secondary vibrations which issue along this line are all the 
same. 

I'he actual calculation follows a similar course to that by which 
Huygens's conception of the resolution of a wave into components 
corresponding to the various parts of the wave-front is usually 
verified (sec Dikkraction of Light). Consider the particles which 
occupy a thin stratum dx perpen- 
dicular to the primary ray x. Let 
AP (lig. j) be this .stratum, and O 
the ])oint where the vibration is to lx; 
estimated. If AP=-/), the element of 
volume is dMwpdp, and the number 
of particles to be found in it is 
deduced by tlic introduction of the 
factor ♦*. Moreover, if OP— r, and 
AO— ;r, then and pdp—rdr. 

The resultant at O of all the secondary vibrations which issue frook 
the stratum is by (3), with sin <p equal to unity. 



If AN, AD be both finite, we learn from (7) that there is no direction 
perpendicular to the i)rimary (polarized) ray in which the secondary 
lijht vanishes. Now ex})eriment tells us plainly that there is such a 
direction, and therefore we are driven to the conclusion that either 
AN or AD must vanish. 

The consequences of supposing AN to be zero have already been 
traced. They agree very well with experiment, and retjuire us to 
suppose that the vibrations are jierpcndicular to the plane of 
polarization. So far as (7) is concerned the alternative supposition 
that AD vanishes would answer equally well, if we suppose the 
vibrations to be executed in the plane of polarization ; but let us 
now revert to (5), which gives 
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According to these e<juations there w^ould be, in all, six directions 
from O along which there is no scattered light, — two along the axis 
of y normal to the original ray, and four (y- o, ±,v) at angles 
of 45® with that ray. So long as the particles arc small no such 
vanishing of light in obli<iuc directions is observed, and we are thus 
led to the conclusion tliat the hypothesis of a finite AN and of vibra- 
tions in the jilane of polarization cannot be reconciled with the facts. 
No form of the elastic solid theory is admissible except that in which 
the vibrations are supposed to be iierpcnclicular to the plane of 
polarization, and the dif/er(?ncc between one medium and another 
to be a difierence of density only {Pkil, 1871, 41, p. 447). 

It is of interest to pursue the apiilications of e(jualion (3) so as to 
connect the intensity of the scattered and transmitted light with the 
number and size ol the particles (see Phil. Ma^.^ 1899, 47, p. 375). 
In order to find the whole emission of energy from one particle (T), 
we have to integrate the s<|uarc of (3) over the surface of a sphere 
of radius r. The clement of area being 2irr- sin <pd<pt wc have 
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so that the energy emitted from T is represented by 

8rS(I)'-D)2T= .... .. 

3 ' "b- V 

on such a scale that the energy of the primary wave is unity per 
unit of wave-fiont area. 

I'he abov^e relates to a single particle. 11 there be « similar 
parlici.:s j>er unit \ olurne, the energy emitted from a stratum of 
thickiief^^ dx and of unit area is found from (9) by the introduction 
of the factor ndx. Since there is no waste of cnfTgv upon the whole, 
this rejirehents the lo^.; of energy in tin; primary v.a\ e. .Accordingly, 
if E be the energy of the primaiy wave. 


I dE (TV -D)'^ ' 1 - 

L X'' ^ 

whence 

. . 

where 

,_8r2n (D'-T))2T2 
« 3 & xv • 


(10) 

(11) 

( 12 ) 


If we had a sufficicntlv complete expression for the scattered light* 
wc might investigate (is) somewhat more directly by considering the 
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ndxj — - ^^,cos-^ (bt^r)2nrdr, 

or 

• • • <* 3 ) 

To this is to be added the expression for th(; i)rimary wave itself, 
supposed to advance undisturbed, viz. cos (2ff/X)(6^ -*2’), and the 
resultant will then represent the whole actual disturbance at O as 
modified by the i)arlicles in the stratum dx. 

It appears, therefore, that to the order of approximation afforded 
by (3), the effect of the particles in dx is to modify the phase, but 
not the intensity, of the light which passes them. If this be repre- 
sented by 

cos *^(6/ “;r- 3 ) (14) 

5 is the retardation due to the particles, and we have 


5-h'JV2'(D'-D)/2D (15) 

If p. be the refractive index of the medium as modified by the 
particles, that of the original medium being taken as unity, then 
i)dx, and 

/[*-ir-wT(D'-l))/2D. . , . (16) 


If p' denote the rt;fractive index of the ir.atcrial composing the 
particles regarded as continuous, 


, . p-i^lni:(p^-i), (17) 

reducing to 

^-i^»T(/-i) (i8) 

in the case when (/a' - i) can be regarded as small. 

it is only in tlu? latter case that the formulae of the elastic solid 
theory are applicable to light. On the el( ctric theory, now generally 
accepted, the results are mon* complicated, in that wJuui (yu'-i) is 
not small, the scattered ray depends upon the shajv* and not merely 
upon the volume of the small obstacle. In the cas«‘ of spheres^ we 
are to replace (i;V-D)/J) by 3(K' - K)/fK' -f- 2K), \.here K, K' are 
the dielectric constants pro])cr to the n.eflium urui to the obstacle 
re.spcctively (Phil, i 88 t, la, p. 9^) ; ==0 that instead of (17) 




3»T m - 1 


12 Ai'-H-l' 


On the same suppositions (12) is replaced by 

h ~ ^2V^P - i)7.V^X^ 


On either theory 


(19) 


(ao) 

(ai) 


a formula giving the cocfiicicnt of transmission in terms of the 
refraction, and of the number oj pariitles per unit volume. As Lord 
Kelvin has shown (Baltimore Lectures,, j). 30^, iqo.j) (if>) may also 
be obtained by the consideration of the mt'aii density of the altered 
medium. 

Let us now imagine >vhat degree of transparency of air is admitted 
by its molecular constituents, viz. in the absence of all foreign 
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matter. Wc may take X=6 x lo-® cms., /a - i— 0*0003; whence 
from (ai) wc obtain as the distance x, equal to ijhi which light 
inost travel in order to undergo alteration in the ratio ^ : 1, 

4*4 X 10-** x«. «... (22) 

The completion of the calculation requires a knowledge of the 
value of n, the number of molecules in unit volume under standard 
conditions, which, according to Avogadro's law, is the same for all 
'gases. Maxwell estimated x*9xioi*', but modem work suggests 
a higher number, such as 4*3x10'® (H. A. Wilson, Phil, 

1903 ; see A. Schuster, Theory of Optics, i 17^) • If we substitute the 
latter value in (aa) wc find at — 19 x cm. ~ 190 kilometres. 

Although Mount Everest appears fairly bright at 100 miles' 
distance?, as seen from the neighbourhood of Darjeeling, we cannot 
suppose that the atmosphere is as transparent as is implied in th<? 
above numl)ers ; and, of course, this is not to be expected, since 
there is certainly suspended matter to be reckoned with. Perhaps 
the best data for a comparison are those afforded by the varying 
brightness of stars at different altitudes. P. B()uguer and others 
estimate about o S for the transmission of light through the entire 
atmosphere from a star in the zenith. 'I'his corresponds to 8*3 
kilometres of air at standard pressure. At this rate the transmis.sion 
througli 190 kilometres would be (*8)*® or o*oo6 in place of or 0*37. 
Or again if wc inquire what, according to (21), would be the trans- 
mission through 8*3 kilometres, we find I - 0*044 :=o*956. 

The general conclusion would appear to be that^ white as seen 
from the earth’s surface mu(‘h of the light from the sky is due 
to comparatively gross suspended matter, yet an appreciable 
proportion is attributable to the molecules of air themselves, 
and that at high elevations where the blue is purer, the latter 
part may become predominant. 

For a further discu.ssion founded upon the observations of Q. 
Majorana and A. Sella, reference may be made to Lord Kelvin’s 
.Baltimore Lectures ^ p. 317, where a higher estimate of the value 
of n is favoured. It m iy l>e remarked that it is only the con.stant 
part of sky-light that can be due to detached molecules. Ordinary 
observation of the landscape shows that there is another part, 
highly variable from day to day, and due to susj)ended matter, 
much of which is fine enough to scatter light of blue quality. 

The experiments of Tyndall upon precipitated clouds have 
been already referred to. So long as the precipitated particles 
are very fine, the light dispersed in a perpendicular direction is 
sky-blue and fully polarized. At a further stage of their growth 
the particles disperse in the perpendicular direction a light wdiich 
is no longer fully polarized. When quenched as far as possilde 
by rotation of a nicol prism, it exhibits a residue of a more 
intense blue colour ; and further it is found that the direction of 
:the most nearly complete polarization becomes inclined to the 
direction of the primar)” rays. 

A discussion of these and other questions upon the basis of the 
! electromagnetic th<?ory of light is given in the Phil. Mat;., 1881, 
12, p. 81. Here we must be content with a state?mcnt of some? of the 
results. So long as the xjarticles are supposed to Vks very small and 
to (lifler little from their environment in optical properties, there is 
dittk? <liffercnce Iwtwcen the el<?ctric and the clastic solid theorit?s, 
and the results expressing the character of the scattered light are 
-equivalent to (5) . Whatever may lx? the shape or size of the particles, 
there is no scattered light in a direction parallel to tht? jjrimary 
electric displacements. In order to render an account of Tyndall’s \ 

residual blue ” it is necessary to pursue the api)roximation further, 
■taking for .simplicity the cast? of spherical shape. We learn that 
the light dispersed in the direction of jirimary vibration is not only 
of higher order in th<? difference of oj)tical quality, hut is also of 
order in comparison with that dispersed in other directions, 
where c is the radius of the sphere, and /^ — 2?r/\ as liefore. The 
incident light being white, the intensity of the component colours 
scattered in this direction varies as the inverse eif^hth power of the 
wave-length, so that the resultant light is a rich blue. 

As regards the polarization of the di.sjiersod light as dependent on 
the angle at which it is emitted, wc find that although, when terms 
of the second order are included, the scattered light no longer 
vanishes in the .same direction as before, the peculiarity is not lost 
but merely transferu'd to another direction. The angfe 0 through 
which the displacement occurs is measured backwards, t.e. towards 
the incident ray, and its value is given by 

^ K ~35 ^ 

AK being the difference of specific inductive capacities. 

Experiments upon this subject arc not difficult. In a darkened 
fOOm a beam of sunlight (or electric light) is concentrated by a 


largo Ions of 2 or 3 ft. focus ; and in the path of the light is placed ft 
glass beaker containing a dilute solution of sodium thiosulphate 
(hyposulphite of soda). On the addition, well stirred, of a smadl 
quantity of dilute sulphuric acid, a prccijiitatc of sulphur slowly 
forms, and during its growth manifests exceedingly well the pheno- 
mena under consideration. The more dilute the solutions, the 
slower is the progress of the precipitation. A strength such that 
there is a delay of 4 or 5 minutes before any effect is apparent will 
be found suitable, but no great nicely of adjustment is ncces.sary. 

In the optical examination we may, if we prefer it, polarize the 
primary light ; but it is usually more convenient to analyse the 
scattered light. In th(? early stages of the precipitation the polariza- 
tion is complete? in a perpendicular direction* and incomplete in 
oblique directions. After an interval the polarization begins to be ‘ 
incomplete in the perpendicular direction, the light w’hich reaches 
the eye when the nicol is st't to luiniimim transmission being of a 
beautiful blue, much richer than anything that can be set?n in the 
earlier stag<?s. This is the momt?nt to examine whether there is a 
more complete polarization in a din'ction somewhat obliqiu? ; and 
it is found that with e positive there is, in fact, a direction of more 
compk'te polarization, while with ^ negative the polarization 14 
more imperfi'Ct than in th<? pen)enclicular direction itself, 

'J'he polarization in a distinctly oblicjiie direction, however, is not 
perfect, a feature for which more than one reason may be pul for- 
ward. In the first jilace, w-iUi a given size of jiarlicles, the direction 
of complete iiolarization indicated by (23) i.s a function of the colour 
of the light, the value of 0 being 3 or 4 limes as large for the violet 
as for the red end of the si>cctrum. I'he experiment is, in fact, 
much improved bv passing the orimary light through a coloured 
glass. Not only is llic oblique direction of maximum polarization 
more doffiiitc and the polarization its<‘lf more complete, but the 
observation is easier than with white light in consequence of the 
uniformity in the colour of the light n'altered in various flirections. 
If we begin w ith a blue glass, wc may observe the gradually increasing 
obli<]uity of the direction of maximum jxdarization ; and thcii V 
exchanging tlu* blue glass for a red one, wc may revert to the original 
condition of things, and observe the transition from perpendicularity 
to obliquity over again. The cliange in the wave-I<*ngth of the light 
has the same effect in this respt:ct as a change in the size of the 
particles, and the comparison give.s curious information as to the 
rate of growth. 

But even w'ith homogeneous light it would be unreasonable to 
expect an oblique direction of perfect i>olarizalion. So long EvS the 
particles are all very small in comj)ans()n with the W'avo-lenglh, 
there is complete polarization in the perp(*ndicular din c.tion ; but 
w'hen the size is such that oblitpiity sets in, the degree of obluiuity 
will vary with the size of the? jiarticles, and the polarization wull be 
complete only on the very unlikely condition that the size is the 
same for tlunn all. It must not be fiagolU'n, too, that a very 
moderate increase* of dimensions may carry the particles beyond the 
reach of our approximations. 

'Phe tact that at this stage the polarizaliein is a maximum, when 
the angle through which the light is turned exceeds a right angle, 
is the more w’orthy of note, as the u])positi! re.sult would probably 
have been expectt?d. By Brewster's law (see Poi.arization ok Lioht) 
this angle in the? case of regular reflection from a plate is less than 
a right angle ; so that not only is tJie law of polarization for a very 
small jiarticle different from that ai)]>IicahJe to a plate, but the first 
effect of an increase of size is to augment the difference. 

The simple theory of the dispersion of light by small particles 
suffices to explain not only the blue of the zenith, but the com- 
parative absence of small wave-lengths from the direct solar 
rays, and the brilliant orange and red coloratitm of the setting 
sun and of the clouds illuminated by his rays. The hyp.osulphite 
experiment here again affords an excellent illustration. But we 
must not expect a simple theory to cover all the facts. It is 
obvious that the aerial particles arc illuminati cl not only by the 
direct solar rays, but also by light dispersed from other parts of 
the atmo.spherc and from the earth’s surface. On this and other 
accounts the coloration of the .sky is highly variable. The transi- 
tion from blue to orange or red at sunset is usually through green, 
but exceptional conditions may easily disturb the normal state 
of things. The brilliant sunset effects observed in pAirope after 
the Krakatoa eruption may naturally be attributed to dust of 
unusual quality or quantity in the upper regions of the atmo- 
sphere (see Dust), 

Related to abnormalities of colour wc may expect to find corre- 
sponding polarization effects. Of this nature are the neutral points, 
where the polarization changes character, ob.served by F. J. D. 
Arago, J. Babinet and Sir I). Hrewst(?r, for an account of which 
reference may be made to E. Mascart, 7 ratid d'optique. The normal 
polarization at the zenith, as dependent upon the position of the 
sun, was the foundation of Sir C. Wheatstone's polar clock. (B*) 
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SKYE, the largest island of the Inner Hebrides, Inverness- 
shire, Scotland. From the mainland it is separated by tlie Sound 
of Sleat, K> lc Rhea, Loch Alsh and the Inner Sound, and from 
the Outer Hebrides by the Minch and Little Minch* At Kyle 
Rhea and Kyleakin, on the western end of T.och Alsh, the channel 
IS only about J m. wide, and there is a ferry at both points. The 
length of the island from S.E. to N.W. is 4»SJ m., but its coast is 
deeply indented, so that no part of the interior is more than 5 m. 
from the sea. It has a total area of 411,703 acres or 643 sq. m. 
From 20,627 in 1821 its population had grown to 23,082 in 1841, 
hut since that date it has steadily diminished and was 15,763 
in 189T, and in 1901 only 13,833 (or 21 to the sq. m.), 2858 of 
whom spoke Gaelic only and 9837 Gaelic and English. The chief 
arms of the sea are Lochs Snizort and Dunvegan in the N., Loch 
Bnicadale in the W., Lochs Scavaig and Eishort in the S. and 
Loch Sligachan in the E. The mountains generally assume 
commanding and picturesque shapes. The jagged mass of the 
Cuilliiis (Coolins) dominates the view whether by land or sea. 
Their highest point is Sgurr na Ranaclidich (3234 ft.), and at least 
six other peaks exceed 3000 ft. To the north of Loch Slapin 
stands the group of Red Hills, of which the highest points arc 
lien Caillich (2403) and lien Dcarg More (2323 ft.), and north of 
Lord Macdonald's forest near Loch Ainort rises lien Glamaig 
(2537 ft.). About 8 m. N. of Portree is the curious basaltic 
group of the Slorr (2360), consisting of pinnacles and towers, the 
most remarkable of which, “ The Old Man,” forms a landmark 
for sailors. Towards the north of the island, not far from 1 
Staflin Bay, is Quiraing (1779 ft.), a basaltic mass with a variety 
of quaint shapes, of which the best known are “ The Needle,” 

“ The Prison ” and ** The Table,” the last named a plateau of 
level turf 1500 ft. above sea-lcvcl, measuring 120 ft. by 60 ft. 
In the peninsula of Duirinish are the two circular hills of llcalaval 
More (1538 ft.) and Hcalaval lieg (i6oi), usually styled ” Mac- 
leod’s Tables,” w^hile the two pyramidal rocks rising out of the sea, 
near the southernmost point of Duirinish, are called ” Macleod’s 
Maidens.” The only important lake is the wild and gloomy 
Loch Coruisk, oversliadowed by the precipices of the Cuillin. 
It is commonly approached by boat from Loch Scavaig, from the 
shore of which it is about 1 m. distant. It is 1 J m. long In* J m. 
broad. 

'I'he greater part of the island, all the western and central part, 
is occupied by igneous ])latcaux consisting of basaltic lava flows of 
Tertiaiy age alternating with intrusive sills of dolerite ; they are 
penetrated by niinierous* basic dikes and by a sinalJcr number of acid 
ones. 'I'hc? Cuillin hills owe their striking’ features to the intrusion 
of a great laccolilic mass of gabbro w'ithin the basalts. EuvSl of 
tht^se hiils a large area is covered by acid intrusions granite fldsitc, 
&c. including the Kcd Hills, Mafsco and CUanifug. 'I’hc weshjrn 
portion of the island has suffered the disturbances of the N.W. 
highland thrusting, 'Porridonian rocks occupy the whole of Sleat, 
with the? exception of a strip between the Point of Sleat and Ornusay 
Island which is composed of Dalradian schists. In the north of 
Sleat the Torridonian Sandstones ha\'e been thrust on top of Cambrian 
Durrufs.s limestones. S()ay is wholly Torridonian. In the narrow 
part of th(^ island Ix'tween Broad ford Bay on the N.K. and Lochs 
Staffin, Eishfirt and Scavaig on the S.W'., and in a narrow strip on 
the east coast, also in Loch Hay, there is an intenj.sting series of 
Mesozoic rocks beginning with Triassic C(mglom(?rates and marls, and 
pa.vsing up) wards through Khaetic, l.ower Lias (Broadford Hay), 
Middle Lia.s and Upper Lias (Stratliaird, Porlsc!a, Prince Charlie’s 
Cov'e), to Iwds representing the Great Oolite and Oxford Clay (Loch 
Stalfin, Uig, vV.c.). A lignite bed of TiTliary age has been worked 
ill a small way at Portsea, and diatom it(j is excavated from .some 
ancient lakr* <leposits at Loch Cuithir, Loch Monkstadt, Loch Mealt 
and oth(?r j)lfi/.;es. There is abundant evidence of glacial action on 
the lower grounfl. 

'Lhe rainfall amounts to ho in. for the year. TJic mean temperature 
lor the year is ^7 *5 K., ior January F. and for July F. 
Most of the land is moor and hill pastiin?, with cultivaterj patches 
here and there, chieflv on Lochs Snizort and Bracadale, the Sound of 
Sleat, Kvleakin and Porlr<‘e. 'I'Ik* crofters do best with tiirnijis and 
j)otatoc‘S. The climate is belter adapt(.*d for .sheep and cattle (West 
Highland) than for crops, and the shettp farms include some of the 
finest in Scotland and carry famous stocks, princijully black -faced 
With some Cheviots. The condition of the crofters, which was 
pitiable in the extreme, has been improved by the Crofters' Holdings 
Act of ihh(j. The old black huts have been replaced, in those 
parishes where stone is obtainable, by well-built houses. Between 
1^840 and 1880 ejection had certainly been carried to great lengths, 


and, in consequence of the emigration that followed, was mainly 
responsible for the sc^rious decline of the population. The railways 
to Strome Ferry, Kyle of Loch Alsh and Mallaig, by rendering 
markets more acce.ssible, effected an improvement in the fisheries, 
which have always been a mainstay of tlic inhabitants. The fisheries 
include herring, cod, ling and salmon, and oysters arc reared in some 
places. Seals are not uncommon at ceirtain points, but the walnis 
and sperm whale, once occasional visitants, arc now rarely if ever 
seen. It is significant of the cliange in the circumstances of tire 
people that recruiting is now sluggish, though once Skye supplied 
more solditjrs to the British army than any other area of similar 
size and population. Whisky is distilled at several places, the 
Talisker brand of the distillery at Carbost, on the western shore 
of Loch Harport, being well known. 

The inhabited isles off the coast of Skye are mainly situated 
near the eastern shore. Of these the principal is Raasay (pop. 
419). Brochel Castle, now a ruin, stands on the eastern coast. 
The island is 13 m. long, by about 3^ m. at its widest. Off its 
north-western shore lies the isle of Flodda. To the north of 
Raasay, separated by a narrow strait, is South Rona (Seal Island, 
from the Gaelic ron, a seal), 4I m. long with a maximum breadth 
of ij m., and is a lighthouse, the light of which is visible for 21 m. 
Scalpay, immediately south of Raa.say, has a hill of 1298 ft., and 
the Sound of Scalpay, parting it from the mainland, abounds 
with oysters. The other isles arc Pabbay in Broadford Bay, 
Ornsay in the Sound of Sleat, and Soay near I^och Scavaig. 

Portree (poj). 872), the capital, lies at the head of a fine 
harbour about the middle of the eastern seaboard. Steamers run 
daily in connexion with the mail train at Mallaig, and there is, 
besides, other communication by steamer with Oban and other 
ports on the mainland and in the islands. Among the buildings 
in the town are the Episcopal church of St Columba, erected in 
1884 to the memory of Bishop George R. Mackarncss, the Ross 
Cottage Hospital, the Combination poorhousc and the court- 
hou.se, and then*, is a factory for tweeds, plaids, carpets and other 
woollens. The exports are principally sheep, cattle, wool, .salmon 
and other fish. The name of the town was derived from the fact 
that James V. landed there on the occasion of his tour in the 
Western Highlands. The place thus became, in Gaelic, Porl~an 
Rif^h, or the King’s Harbour. It was to Portree that Flora 
Macdonald (1722-1790) conducted Prince Charles Edward when 
he escaped from Jieiibecula. Prince (.'harlie’s Cave is situated 
on the coast about 5 m. north of the liarbour. Among other 
places in Skye associated with the Young Pretender arc Prince 
Charles’s Point near Monkstadt, on the we.st of the peninsula of 
Trotternish, where he landed with Flora Macdonald, and Kings- 
burgh, on the eastern shore of Loch Snizort. The castle at Dun- 
v(‘gan, of the Macleods of Macleod , was erected in the qlh century 
and extended by later chieftains, especially by Alastair Crotach, 
or the Humpback, in 1458, and by Rory (Roderick) More, who 
was knighted by James VI. Built on a rocky promontory which 
is difficult (>f acct'.ss, the fortress must have been almost impreg- 
nable in the era of clan warfare. Among the interesting relics 
pre.sorved in it are the Fairy Flag, a yellow silk banner captured 
from a Saracen general by a crusading Macleod, and Rory More’s 
drinking-horn, which held two quarts and had to be drained at a 
.single draught by the new chief before he could wield authority. 
The MacCrimrnons, the famous race of hereditary pipers, hailed 
from this (quarter of Skye and were atta(died to the Macleods of 
Dunvegan. At Duntulin is the ancient castle of the Macdonalds, 
another of the great Skye chieftains, ('lose to it is the Hill of 
Plea.s, where, in former days, the chieftain sal dispensing justice 
in the fashion of primitive limes. The modern seat of Lord 
Macdonald is Armadale Castle, a fine Gothic mansion on the 
shore of the Sound of Sleat. 

SLADE, FELIX (1790-1868), English art collector and patron, 
was born at Lambeth, London, in August 1790, the son of Robert 
Slade, a Surrey landowner, from whom lie inherited considerable 
means, lie became widely known as a purchaser of books and 
engravings, and made a valuable collection of glass, lie died 
unmarried on the ^qth of March 1868, leaving personalty to the 
value of £160,000. He bequeathed the bulk of his art collection 
to the British Museum, and £35,000 for the endowment of art 
professorships, to be known as Slade Professorships, at Oxford, 
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Cambridge, and University College, London. University College 
received the additional bequest of six art scholarships. 

SLANDER, a false tale or report, defamation. The word is a 
doublet of “ scandal and comes through the O. Fr. esdandre^ 
which, through the earlier forms scandele, escandeky escaiidre, is 
derived from Lai, scandalum (see further Scandal). In law, 
slander is the malicious defamation of a person in his reputation, 
profession or business, by words (see Libel and Slander). 

SLANG, in what is now the usual sense, a general name for the 
class of words and senses of words, more or less artificial or affected 
in origin or use, which are not recognized as belonging to the 
standard vocabulary of the language into which they have l.)een 
introduced, but liave an extensive" currency in some section of 
society either as a means of concealing secrets or as intentionall>- 
undignified substitutes for those modes of expression that are 
employed by persons who value themselves on propriety of 
speech. 

As thus defined, slang includes many varieties of speech, 
which are current respectively among different sections of the 
population. The one, however, which most perfectly answers 
to the definition, and may be regarded as the primary type, is 
the artificial jargon, partly cryptic and partly facetious, used by 
vagrants and prof(‘ssional thieves. It is true that the name of 
slang is now seldom applied to this jargon ; it is more commonlv' 
designated by its older name of “ cant.’’ Nevertheless in the 
1 8th century it was chiefly used in this particular application. 
The earliest examfde of the word hitherto discovered occurs in 
Toldervy’s History 0/ Two Orphans, published in 1756. One of 
the characters in this story is a man who, “ in return for the 
numerous lies whi<di he told, was called the cannon-traveller ; 
and it is said of him that “ he had beem upon the town, and knew 
the slang well.^^ It is not clear whether “ slang ” lierc has its 
modern sense, or whether it means the ways of fast life in London. 
A more iineciuivocal instance, two years later in date, is quoted 
in J. C. Hotten's Slang Dictionary (18^4) from a hook entitled 
Jonathan Wild's Advice to his Successor, apparently one of the 
many catchy)enny publications that were called forth by the 
popularity of Fielding^s burlesque romances. No copy of this 
book is in the British Museum or the Bodleian Library, and 
intjuiries have failed to discover any trace of its existence ; but 
there is no reason to doubt that llottcn had seen it. The yjassage, 
as quoted by him, is as folio w.s : “ Let proper Nurses i)e assigned 
to take care of these Babes of Grace (i,e, young thieves). . . . 
The Master who teaches th(‘m should he a man well versed in 
the Cant Language, commonly called the Slang Patter, in whicdi 
they should by all means excel.” Four years later, in 1762, 
the word is found with a different and now obsolete meaning, 
in h note’s play 2 'he Orators, A fast young Oxford man, invited 
to attend a lecture on oratory, is asked, “ Have you not seen th(‘ 
bills ? ” 11 c r(^plies, ” What, about the lectures ? ay, but that’s 

all slang, I supy)ose.” Here the word seems to he equivalent to 
“ humbug.” In the ist edition of Hugh Kelly’s comedy, The 
School for Wives, there is a passage (omitted in some of the later 
reprints) in which one of a company of shaq)ers, who pretend 
to be foreigners and speak broken Englisli, says : ** There’s a 
language called slang, that we sometimes talk in. . . , It’s a 
little rum tongue, that wc understand among von another,” 
Francis Grose’s Dictionary of the Vulgar Tongue (1785) has the 
entry ** Slang, the cant language ” ; and after this instances of 
the word arc abundant. In the early part of the iqth century it 
appears in literature chiefly as a general term of condemnation 
for “ low-lived ” and undignificid modes of expression. It seems 
probable that the word came from soiiKi dialect of the north of 
England but this is difficult to establish, as most of the dialect 
glossaries date from a time long after it had obtained general 
currency, so that it would escape the notice of the compilers as 
being outside their proper scope. The English Dialect Diction- 
ary mentions only the sense of “ abusive language,” which is said 
to be current in Yorkshire and the Lake Country. Some reason 
for believing that the word is genuinely dialectal — an inheritance 
from the language of the Scandinavian settlers in the north of 
England'— is afforded by the coincidence of its uses with tho.se 


of the modern Norwegian verb slengja (etymologically equivalent 
to the English “ to sling ”) and related words, as given in the 
dictionar)’ of Ivar Aiisen. Slengja hjejien (literally, to sling the 
jaw), means to pour out abuse ; the compound slengje-ord 
(f)n/«^worcl) is explained by Aasen as “ a new word without any 
proj)er reason,” which conics ver>" near to the notion of a “ slang 
word.” The English word has, in cant speech, certain applica- 
tions to matters other than those of language ; and although 
these have not been found recorded at any very early date, they 
may possibly be old, and may contribute to the determination 
of the primar>' sense. Any particular nu'de of thieving or of 
making a living hy fraudulent means is called a “ slang ” ; and 
the same term is ajiplied to the particular line of business of a 
showman or a troupe of strolling ]>laycrs. hurtber, the word 
is used adjectively to designate fraudulent weights and measures, 
and the early slang ilictionarics explain the verb slang as mean- 
ing to defraud.” The precise relation between these various 
.senses cannot be determined, but they seem to agree in having 
some refercn(?e to wduit is lawless or irregular, and this general 
notion may be regarded as having a certain affinity to the mean- 
ing of the verb ” to sling,” with which the word is probably 
etymologically allied. It is unlikely tluit the word slang, in the 
senses here undcT consideration, lias any direct connexion with 
the homophonous word meaning “ a strip of land.” 

The modern extended application of the term, which is closely 
paralleled by that of the French synonym argot, is not difficult 
to account for. In the first place, the boundaries of the world 
in which slang — in the original sense— is current are somewhat 
indetijrrninate. It is, for instance, not easy to draw the line 
between th(i peculiar language of ” rogues and vagabfuids ” 
and that of the lowest order of travelling showmen and strolling 
players, or between this latter aial the strictly analogous body 
of expressions comnnm to all grades of the histrionic pr»)fessi()n. 
Similarly, the prize-ring, the turf, the gaming-talde and all th(‘ 
varieties of ” fast ” and Bohemian ” life have thi‘ir own 
eccentric vocabularies, partly i(lt‘ntical with, and in general 
character altogether resembling, the slang of the criminal and 
vagrant (dasses. In the seconci place, a little consideration is 
sufficient to slu>w that thieves’ cant is only one species of an 
extensive genus, its specific difference ('onsisl ing in the un(‘ssential 
circumstance that its use is confined to (me particular class of 
persons. 

Although the term slang ” is somelimas used with more or 
less intentional inexactness, and has often been (‘arelessly defined, 
the notion to which it corresponds in general use seems to be 
t^‘l(TablN- pnjcise. d’hcrc? are two princip.'d < hanicleristics which, 
taken in cunjimclion, may serve to distinguish what is properly 
called slung from certain other vari(.*ties of dictii>n that in .some 
respects resi'mhlc it. The first of tliese is that slang is a const icais 
off(?nce against some cimventional standard of propriety. A mere 
vulgarism is nut slang, except when it is purposely udofiUvl, and 
acquires an artificial eurnmey, among somtj class of persons to 
whom it is not native. The other (li.stin(’tive feature of .slang is 
that it is neith(^r a part of the ordinary language, nor an attempt 
to supply its deficiencies. The slang word is a deliberate sub- 
stitute for a word of the vernacular, just as the characters of 
a cipher are substitutes for the lettiTs of lh(i alphabet, or as 
a nickname is a substitute for a personal name. The latter 
comparison i.s the more exact of the two ; indeed nicknames, as 
a general rule, may be accurately described as a kind of slang. 

A .slang expression, like a nickname, may be uscxl for the purpo.se 
of concealing the meaning from uninitiated hearers, or it may be 
employed sportively or out of aversion to dignity or formalit>' of 
speech. The e.sscntial point is that it doets not, like tho word.s 
of ordinary^ language, originate in the de.sirc to be understood. 
The slang word is not invented or used becau.se it is in any rcsjject 
better than the accepted term, but because it is different. No 
doubt it may accidentally happen that a word which originatc.s 
as slang is superior in expressivenes.s to its regular .synonym 
(much a.s a nickname may identify a person better than his name 
does), or that in time it develops a shade of meaning which the 
ordinary language cannot convey. But when such a word comes 
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to be used mainly on account of its intrinsic merit, and not 
bc?(:ause it is a wrong word, it is already ceasing to be slang. So 
long as the usage of good society continues to proscribe it, it 
may be called a vulgarism ; but unless the need which it serves 
is supplied in some other way, it is likely to find its way into the 
standard speech. 

The account here given of the distinctive characteristics of 
slang conflicts with the view of those writers who so define the 
term as to make it include all words and uses of words that arc 
current only among persons belonging to some particular class, 
trade or profession. But such an extended application of the 
word is not supported by general usage. It is true that it is 
not uncommon to apply the name of slang to the technical 
language of trades and professions, or even of arts and sciences. 
'rhi.s, however, is really a consciously metaphorical use, and is 
intended to convey the imputation that the employment of 
technical language has no better motive than the desire to be 
unintelligible to the uninitiated, or to excite admiration by a 
di.splay of learning. If the imputation were true, the designation 
would be strictly apf)licable. Technical and scientific terms may 
justly be stigmatized as slang when they are used pretentiously 
without any good reason, but not when they arc chosen because, 
to tho.se who understand them, they aflord a clearer, more 
precise, or more convenient expression of the meaning than is 
f(»und in the ordinary vocabulary. At the same time, it is true 
that every trade or profession has a real slang of its own ; that 
is to say, a body of peculiar words and expressions that serve as 
flippant or undigniluKl substitutes for the terms that are recog- 
nized as correct. It happens not infrequently that words of this 
kind, owing to frequency of use and the development of specific 
mt^anings, lose the character of slang and pass into the category 
of accepted technicalities. 

A class of words that has a certain affinity with slang, though 
admitting of being clearly distinguished from it, consists of those 
which are proscribed from the intercourse of reputable S()ciety 
because they express too plainly idc.is that are deemed indelicate, 
or because they are brutally insulting. Such words share with 
slang the characteristic that they are ordinarily employed only 
in intentional defiance of projiriety ; they differ from it in being 
really part of the original vernacular, and not of an artificial 
vocabulary which is substituted for it. The customary euphem- 
isms which take the place of these condemned words are, of 
course, far removed from slang ; but tl\e name is strictly ap- 
plicable to those grotesque metaphors which are sometimes sub- 
stituted, and emphasize the offensiveness of the notion instead 
of veiling it. 

The known history of European slang begins (leaving out of 
a> count the meagre references in (Herman documents hereafter to be 
mentioned) with the '* Ballades ” of Francois Villon in the 15th 
century. 'I'he French argot of these compositions contains much 
that is still obscure, but the origin of some of its words is evident 
enough. Facetious expressions relating to the destined end of the 
malefactor an* prominent. Paroir and montjoye (for which later the 
less ironical monte d regret was substituted) arc nicknames for the 
scaffold. Acollez, hanged, corresponds to the English “ scragged ” ; 
the synonymous grup seems to be an onomatopoeic formation sug- 
gestive of choking. There are some derivatives formed with the 
suffix art : riflart is a police-officer, abrouart fog. A few words from 
foreign languages occur : audinos, prayer, is the Latin audi nos of 
the litanies ; drton, bread, is obviously Greek, and its appearance 
in the 15th century is somewhat hard to account for. M oiler ^ to 
eat, may perhaps be the Latin molere to grind. Anse, the ear, is no 
doubt t]\e Latin ansa, handle. In the 15th century and later the 
ranks of vagabondage were often recniited from the class of i^oor 
students, so that the presence of some words of learned origin in the 
vocabulary of the vagrant and criminal classes is not surprising. 
Among the* prominent features of later French slang may be noted 
the use of the suffix mare to form derivatives such as perrnquemare, 
a wig-maker, and the practice of rendering conversation unintelligible 
to outsiders by tacking on some unmeaning ending to every word. 

In Germany the word Rotwalsch (the modern Rotwelsch, still the 
name for the cant of vagrants) occurs as early as the middle of the 
1 3 til century, and during the following century there appear lists of 
slang terms for various .species of malefactors and begging impostors. 
The earliest attempt at a vocabulary of “ Kotwelsch " is that of 
Gcrold Edlibach, compiled about 1490. A second vocabulary, 
containing nearly the same set of words, is contained in the famous 
Liber vagatorum] first printed in 1510 in High German ; versions in 


Low German and the ilialcct of the Loweir Rhine appeared shortly 
afterwards. An edition of this work printed in 1529 has a preface 
by Martin Luther. The most remarkable feature of the jargon 
represented in these early glossaries is the large number of Hebrew 
words that it contains, it is not clear whether this fact indicates 
that Jews formed a large proportion of the German vagabond class 
at the beginning of the ibth century ; the explanation may be 
simply that the Hebrew words contributed by Jewish vagrants 
found acceptance because they were unintelligible to ordinary people. 
Howcvm this may be, the later dictionaries of “ Rotwclsch not 
only retain most of the Hebrew words found in the earliest authorities, 
but add greatly to thtjir number, 'rherc arc some words from 
Italian, as bregen, to beg, from pregare, and barlen, to speak, from , 
parlare. 'i'he language of the gipsies seems to have contributed 
nothing, nor are there any words from Latin or Greek. Some of 
the words arc ordinary (xerman words used Tnela]>horically, like 
wetlerhan (wcath(jrcock) for a hat, swickcr (twitcher) for the hangman, 
brief flctlcr) for a playing-card. Others are descriptive compounds 
such as breitfuss (broad-foot) for a duck or goose, or derivatives 
formed by means of llie suffix(‘s hart (or -art) and -ling, as grunhurt 
(from griin, greem), a field, glathart (from glatt, smooth), a table, 
fluckari (from" flug, flight), a bird, junchart (from funke, spark), fire, 
flossart (from floss, stream), water, flossling, a fi.sh, lilssling (from 
tiissnen to listen), the ear. It is notewortiiy that modern Dutch 
thieves' cant, as presented in the dictionary of 1. Toirlinck, is closely 
similar in its princijiles of formation, and in many of its actual words, 
to that of the early Gcjrman vocabularies. 

'I’he earliest English " cant " or “ PedleTs' French,'* as exhibited 
in K. Copland's The Hye Waye to the Spyttel House (1517), John 
Awdeley's rraternitye of Vacabondes (1501), Thomas Harman's 
Caueat for Cursetours (i5(>7) and various later writers, bears a clo.se 
resemblance in its general character to the (German Rotwelsch of the 
Liber vagatorum, the most noteworthy point of difference being the 
absence of Hebrew words. 'J'he suffix corresponding to the -hart SLnd 
-ling of (.lerman slang is -mans, as in lightmans, day, darkmans, night, 
rufjmans, the woods. The word cheat, a thing (whether this is 
etymologically connected with the verb to cheat is uncertain), is used 
to form a great variety of descriptive compounds, such as grunting 
cheat, a pig, bleting cheat, a sheep, cackling cheat, a cock or capon, 
mofiing cheat, a napkin, smelling cheat, tht? nose, pratling cheat, the 
tongue. There arc some ordinary English words used as descriptive 
nicknames for things, as g/asrrrs, eyes, stampes, legs, stampers, shoes, 
prauncer, a horse, glymmar, fire, lap, buttermilk or whey, high pad, 
the higliway, pek, meat. Obviously of Latin origin arc grannam, 
corn, pannam, bread, cassan, cheese. Commission, a shirt, is from 
the Late Latin camisia ; it afterwards appears shortened to mish. 
Perliaps boon and bene, good, may be Latin, but a French origin is 
possible. Vyle, a town, is probably French ; deuse a vyle^ the 
country, seems to be a compound of this. A few words seem to 
be of Dutch or Low German origin, as bung, a purse (Low Gcr. 
pung), kinchin, a child, cranke, a malingerer, and perhaps feague or 
feak (Low Ger. fegen), which appears in modern slang as fake. 
Certainly from this source is the gambling term foist, to palm a die, 
which has become recognized English in a figurative sense. Harman's 
list includes a considerable number of words of obscure and perhaps 
undiscoverable origin, as towre, to sec, lowre, money, wyn, a penny, 
trine, to hang, cofe or cove, a man, mort, a woman. Attempts to 
discover an etymology for .some of these in Romany arc unsuccessful. 
Ken, a house, is used by English gipsies, but may be an importation 
from cant. Even in later Engliwsh slang the number of Romany 
words is surprisingly small ; pal, originally meaning brother, is one 
of the few certain examples. 

From the 17th century onwards it has been more and more 
difficult to distingui.sh between the cant of thieves and vagrants and 
the slang of other classes more or less characterized by disorderly 
habits of life, such as pugilists, the lower orders of strolling players, 
professional gamblers and ])orsons of all ranks addicted to low 
pleasures. Many words that were once peculiar to the outcasts from 
society are now in general slang use. While a fc?w of the words of 
the “ Pedlers’ French *' of the lOlh century have survived to the 
present or recent times, the majority have been sui)erscdcd by later 
inventions. The older slang names of coins or sums of money, lor 
instance, are nearly all ob.solete, and their modern synonyms, mostly 
of obscure origin, cannot be traced very far back. Quid, a guinea 
or sovereign, was used in the 17th century ; bob, a shilling, bull, 
a crown piece, tanner, a sixpence, and others, arc of I9th-cenlur\' 
date. In recent times the vocabulary of low-class slang has ob- 
tained several words from Yiddish or Jewish -German, such as 
gonnof, a thief (Hebrew ganndbh as pronounced by Gennan Jews), 
foont, a pound (German Pfund), ooftish, contracted to oof, money 
(from the German auftischen, to regale a person with sometliing). 

A peculiar growth of the 19th century is the so-called “ back slang,'* 
current chiefly among London costermongers, which is a cryptic 
jargon formed by pronouncing words backwards, as in ecilop or slop 
for “ police," " eno dunop and a flah," one pound and a half, thirty 
shillings. What is called " riming slang," con.sisting of such fantastic 
expressions as mutton-pie for eye, lord of the manor for " tanner,” 
i.e. sixpence, is a jocular invention which does not seem to have 
had any considerable currency except in the columns of the sportiag 
newspapers. 
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The varieties of slang that have their origin and currency in ! also, as may be seen from the novels of Rolf Boldrewood and 
the reputable classes of society owe their existence partly to ; other writers, possesses an ample store of slang peculiar to itself, 
impatience with the constraint of ceremonious propriety of but of this “ larrikin ” is the only word that has found its way 
speech, and partly to the kind of esprit de corps which leads into general use in the mother-country. 

those who arc associated in any common pursuit, or whose To the philologist the most interesting question connected 
mutual intercourst* is especially intimate, to take pleasure in the ; with slang is that relating to the importance of the share which 
possession of modes of speech that are peculiar to their own it l\as in the development of ordinary language. It is probably 
“ set.’^ The former feeling is naturally strongest among those ^ true that the standard vocabulary of every modern European 
who arc under the control of superiors in whose presence they language includes some words that were originally slang j but 
have to observe an uncongenial formality of expression. It is 1 there is certainly much exaggeration in the view that has bt'en 
therefore only what might be expected that every public school | sometimes maintained, that slang is one of the cliicf sources 
and every university has its own elaborately developed slang > from which languages obtain additions to their means of cs- 
vocabulary, and that there is also a good deal of slang that is ; pression. The advocates of this view point to the fact that a 
common to schoolboys and to undergraduates in general. Even certain number of Italian and French words descend, not from 
«imong persons of riper years there arc many to whom cere- the T^itin words of identical meaning, but from other words 
monious speech is unwelcome. The motive for the creation of which in vulgar Latin were substituted for these by way of 
slang is therefore widely diffused throughout all classes. Besides jocular metaphor. Thus the Italian testae Fr. tHr, head, repre- 
the general slang that is current among all who rebel against the sent the Lat, testa, pot or shell ; the Fr. jouc^ check , corresponds 
laws of conventional decorum of language, there are innumerabki by strict phonetic law to the l.:il(^ Lat. gahala, porringer. It nuiN- 
special varieties. As a rule, every trade and profession, and ; be conceded that in these instances, and a few others, words of 
€vcry closely associated group of persons, has its own siting ; I popular Latin slang have become the accei)ted words in the 
indeed, there are probably few family circles that ha\e not ; langnages descended from Latin. But the number of instances 
certain peculiar expressions u.sed only within the houstdiold. 1 of this kind is, after all, inconsiderable in comparison with tlu^ 
It may be noted that some classes of workmen — printers and extentof the whole popular vocabulary ; and the conditions under 
tailors for example — are more than others remarkable for the which the Romanic languages w(‘^^ developed (from T-atin as 
copiousness of their trade slang. The theatrical profession has .spoken l>y peoples mainly of non-I^alin origin) are somewhat 
in all countries an abundant vocabulary of sportiv<?ly meta- abnormal. A considcTation of the essential characteristics of 
phorical and allusive words and phrases. The slang current in slang, as previously exi>lained in this article, will shf)vv that it is 
the orderly portions of society, in England at least, docs not only to a limited extent that it is lik(‘ly to he absorbed into iIkj 
present many insoluble puzzles of etymology, the worths of general language. It has been pt)intt‘(l out that slang words, 
obscure origin being for the most |)art such as have been imported for the most part, do not express notions whit h ordinary language 
from a lower Icvd. There is no difbculty in accounting for the cannot express tjuite as (*fficicntly. Tliis fact implies a note- 
many jocularly similative uses of ordinar>' words, such as ** tin worthy limitation of the ca])al)iliti(‘s of slang as a source from 
for money, hags for trousers, tile ” for hat. Especially which the deficiencies of a langiiagt; can bt^ siipplierd. As the 
characteristic of university rlang is the distortion of the form of prevailing tendency of words is toward degradation of mi‘aning, 
words, sometimes with the Appending of a conventional termina- one of the most fre(]uently recurring needs of language is that 
lion, as in the German student’s “ sohleo ” for jrA/cr///, Kneo of words of dignified and .serious imj)ort to take the place of 
for Kneipe, 13 im ** for liusen, Respum ” for Respekt^ or the those which have beirome cheapened through ignoble use. It is 
English “rugger” and “socc(?r” for the Rugby and As.sociation obvious that slang can do nothing to meet this demand. The 
varieties of the game of football, “ toslier ” for unattached less frequent want of tcTms of contt^rnpt or reprobation may, 
student, “ progging ” for the disciplinary function of the proctor, of course, be .supplied by adoptions from .slang; and in the 
“ekker” for exercise, “ congratters ” or “ congraggers ” for exceptional instances in which, as has already been indicated, 
congratulations. Such shortened forms of words as “ thou “ a slang word has no synonym in orflinary sjieech, it may very 
for thousand, “ exe.s ” for expense.s, “ exam ” for examination, naturally find its way into rec()gniz(?d use. 

'“vac” for vacation, “photo” for photograph, “bike” for On the whole, the debt of modern standard English to slang of 
bicycle, may retuscmably be classed as slang when they are used all kinds is probably smaller than most persons would 5upp0.se. 
■with intentional impropriety or flippancy, but many such forms, A few words have been furnished l)y thieves' cant, and, as might 
on account of their convenient brevity, have accpiired a degree be expected, most of these relate to" criminal or vicious iiractices. 
of currency that entitles them to rank as respectable colloquial No one will be surprised to lt?arn tliat ro^tie and bully, and the 
English. ^ verbs to filch and to foist, are (leriv(*d from this source. On the 

It is generally admitted that in the United States the currency other hand, one would hardly have cxf)ected to find “ drawers, 
of slang is wider, and its vocabulary more extensive, than in other hosen ” in Harman’s vocabulary of “ Pcdlers’ French ” in 1567. 
English-speaking countries. Indeed, an Americ.an encyclopaedia The woni soon came into gtmcral use, probably because (though 
has the entry “ Slang, see Americanisms,” The two things, of not euphemistic in original intention) it suited the same affected 
course, are not identical, and some of tho.se American expressions notion of delicacy wliich hid to the substitution of “ shift ” 
that are in England regarded and used as slang have no such for “ smock.” fh(*rc arc some words, such as prig, to steal, 
character in their native country. But the invention of new which were once vagrant slang, but are now universally 
words of grotesque sound and ludicrously descriptive point is a understood and widely used, without, however, losing their 
favourite form (>f humour in Ameriai, and the freedom with “ slangy ” character. The utmost that can be said is that they 
which these coinages arc used in many newspapers contrasts arc on the debatable ground between slang and merely jocular 
with the more sober journalistic style usual in England. Much language. 

of the current slang of America is used only in the land of its Although it often happens that words belonging to the more 
origin, and it is not uncommon to meet with newspaper articles reputable kinds of slang undergo souk* im[)r()vemcnt in status — 
of which an untravelled Englishman would hardly be able to acquiring some degree of toleration in refined circles where th<7 
understand.'isentence, and on which the dictionaries of American- would once have been considerffd offensive — there are few in- 
isms afford little light. The Ain<‘rican contribution to the current stances in whicli such a word has come to be Regarded as unc.x- 
slang of the British Isles consists mainly of words and expressions ccptionable English. f)ne example of this is prig (a distinct 
that are rccommemled by their oddity, such as “ scallywag,” word from the term of thieves’ cant already mimtioned), which 

absquatulate,” “ skedaddle,” “ vamoo.se ” (from the Span, originally denoted a person over-.scrupulous in his attire and 
vdmos, let us go), and words relating to political life, such as demeanour, hut has now acquired a different sense, in which it 
“ mugwump ” (originally an Indian word meaning “ great supplies a real need of the language. Other words that were once 
chief ”), “ carpet-bagger,” and “ gerrymander.” Australia, slang but are so no longer are mob, humbug, tandem (apparently 
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a university joke founded on ** at length ” as .the dictionary 
rendering of the Latin adverb), 

iiiBLiOGRApHY. — Exigliih I Most] of the authorities for the early 
history of KiiglisU vagrant slang are reprinted in vol. ix. of the 
Extra Series ol the Early English Text Society, edited by E. Viles 
and F. J. Funiivall (iH6b), which contains John Awdeley's The 
Fraternityc of Vacabondes (from the edition of 1575), Thomas Har- 
man's Caueat for Commen Cursetours (1567-1573), and The Ground- 
work of Canny-catching (anonymous, 1502), besides extracts from 
other early works wliich furnish glossaVies. The Dictionary of the 
Canting Crew, by H. E. (no date, but printed at the end of the 17th 
century; photograjihic n‘,j>rmt by J. S, Farmer), is valuable as 
containing the earliest known record of many words still in use ; 
while mainly treating of thieves* and vagrants* language, it includes 
much that belong.-; to slang in the wider stuisc. Among the many 
later works, only tlu^ following need be mentioned here : Francis 
Gros(*'s Classical Dictionary of the Vulgar Tongue (3rd ed., 1796) ; 
The Slang Dictionary^ anonymous, but understood to be by the 
publisher, j. C. Hotten (new edition, 1874), a work of considerable 
merit, with an excellent bibliography ; A Dictionary of Slang, 
Jargon and Cant, by A. Barrere and C. G. Leland (i88«>) ; and 
Slang and its Analogues, by J. S, Farmer and W. E. llenl(?y (1890- 
1904), wluch surpassc.s all similar works in extent of vocjibulary 
and abundance of illustrative matter, though the dates and even 
the text ol the (jLiotations are often inaccurate?. For the slang of 
public schools see The Wimhester Word-book , by E. C. K. Wrench 
(1901) and The Eton Glossary, by C. R. Stone (1902). 

French : TJxe earliest systematic tJ'eatm'int of argot is found in 
La Vie gdn^reuse des Mattois, Gueux Jiohemiems et Cagoux, by 
Fechon de Ruby (a pseudonym), wliich wont through sovc'ral editions 
in the early part of the 17th century, and ha.s been reprinted in 1H31 
and 1868. The slang of the 15th century is discussed in l.e Jargon an 
quinsidme si^cle, by Auguste Vitu (1883), which includes an edition 
of the Jialtades of Villon ; in Le Jargon et johelin de T\ Villon, by 
Lucien Sclidne (1887), and in L' Argot aucien, by L. Sain^an (1907). 
Francisque Michel’s Etudes tie p/iiUdogic comparle sm V argot (1856) 
is important lor its ricli collection of material and its copious refer- 
ences to sources. Liter works <lescrviiig attention are Dictionnaire 
tie la langttc verte, by Alfred Delvau (2nd (‘d., 18O7), and Dictionnaire 
ac P argot, ])y Lore<lan Lareliey (1889). For mod(?rn slang, biken in 
a very coiiij^reluMisive sense, the chief authority is Lucich Rigaud, 
Dictionnaire de I'argot moderne (1881). For the sjiecial slang ol 
printers, sec Eugene boutmy, Dictionnaire de V argot des typO‘ 
giaphes (1883). 

denuan : An admirabh* collection of the original documents for 
the history of thieves* and vagrant slang from the earli<‘st period 
has been published by F. Ivluge, under the title Dotwe/srh (1901). 
An earlier book of great imjioitance is Av6-Lallemaul, Das deutsche 
Gaiincrtum (1858). For modern popular slang see A. Genthe, 
Deutsches Slang (1892). University slang is ably treated in Deutsche 
Stucieniensprathe, by F. Kluge (i8()5), 

Dutch : Isidor 'J'eirlinck, Woordenboek van Uargoensch (1886), 

Italian and Spanish : F. Michel, ii\ Etudes de philolvgie comparde 
sur I'argot (see abo\'< ), giv( s a vcjcabulary of ItJihan thieve^s’ skmg 
from Siwvo modo da inU ndere la lingua Jierga (lOio, r<»printed at the 
end of the Trattato dci Jtianti, 1828), and on<‘ ol Sj>anish slang from 
Romances de Germania (ed. 0, shortly before 180 >). p'or Spanish 
thieves' language s<*e also A. Besses, Argot espanol (Barcelona, 
no datt ) ; a large i)ropt)rtion of the words gi\’eu by this writer is 
gipsy. (II. Br.) 

SLATE (propf^ly Clay Slate ; in M. Eng. slat or sdai, from 
0. Fr. esdat, a small piece of wood used as a tilt* : csdaUr, to 
break into pieces, whence modern Fr. edat, the root b(*ing seen 
also in Gcr. schleissen, to split), in geology , a fissile, fine-grained 
argillactious rock wliich c]t?a\es or splits readily into thin slab.s 
having great tensile strengthand durability , ^lany other rocks are 
improperly called slate, if they are thin bedded and can be used 
for roofing and similar jiurposcs. One of tht; be.st known t)f these 
is th(* Stonesfield slate, wliich is a Jurassic limestone occurring 
near Oxford and famous fur its fossils. Slattis properly so-called 
do not, excejit on rare occasions, split along the bedding, but 
along jiianes of dt'avage, Avhich inltTst'ct the bedding usually at 
high angles. The original mattjrial was a fine clay, sometimes 
with more or li;ss of sand or ashy ingredients, occasionally wdth 
some lime : and tlie bedding may be indicated by alternating 
bands of different lithological character, crossing the cleavage 
facesof the slates, and often interrupting the cleavage, or rendering 
it imperfect. Cleax age is thus a siijierindnced structure, and its 
explanation is to lie found in the rearrangement of the minerals, 
and the development of a certain degree of crystallization by 
pressure acting on the rock. Slates belong mostly to the older 
geological systems, Ixiing commonest in Pre-('ambrian, Cambrian 
and Silurian districts, though they may be found of Carboniferous 


or even of Tertiary age, where mountain-building processes have 
folded and compressed these more recent formations. The action 
of pressure is shown also by the fossils which sometimes occur in 
slates ; they liave been drawn out and distorted in such a way 
as to prove that the rock lias undergone deformation and has 
behaved like a plastic mass. Evidence of the same kind is 
afforded by the sliape of the knots and concretions .sometimes 
present in the slate. If the bedding be traced, either in the 
slates or in the other rocks which accompany them, flexures will 
be frequently observed (the folding often being of an isoclinal 
type), while reversed faulting, or thrusting, is usually also con- 
spicuous. 


The origin of slaty cleavage is in some measure obscure. 
This structure is by no means confined to slates, though always 
best exemplified in 

along definite crystal- Sketch (by Du Noyer) of a block of varic- 


Inirrnnhir galed slate Irom L>vil s Glen, Ck). Wicklow, 

lograpnic plants, crumpled bands mark the bedding, and 
I no connexion 01 pcrpcMidicular striae in front arc 

cleav'agc W'lth prc,s- tjie cleavage planes ; the line lines on the 


sure, however, is 
unmistakable. It 
is never exhiliited 
except by rocks 
wdiicli have been siib- 


darkciicd side mert?ly rt?prL‘scnt shadow, and 
must not be taken for jdaues of division in 
th<‘ rock. It will be observed that the cleav- 
ag(? planes do not pass tlirough the white 
bands. 


jected to the tangential stresses set up in the earth’s crust by fold- 
ing. 'J’lujse stresses may operate in sex eral ways, 'I'hey will alter 
the shape of mineral jiar tides by broadening them in a direction 
at right angles to the principal pressures, wliilc the)' are thinned 
in the direction in which the pressure acted. Frohaliiy the size of 
the particle wdll be slightly reduced. This mt'thod o? reasoning, 
howex er, does not carry us far, as the inintruls of slates vary 
considerably in form. Pre.ssure will also tend to produce an 
expansion of the rock mass in a direction (usually nearly vertical) 
at right angles to the comiiression, for such rocks as slates are 
di.stiiictly plastic in great mass(*s. This fiowage will help to 
orientate the particles in the direction of movement, and, opera- 
ting conjointly with theflattening abox t* exi)lained,will accentuate 
the liability to clca^’e in a definite set of planes. 'The recrystalliza- 
tion induced by pressure is probaldy of still greater importance. 
Slates consist largely of thin plates of mica arranged parallel 
to the cleavage faces. This mica has developed in the rock as it 
w'as folded and comprc.ssed. Jn the moist and plastic slate the 
mineral particles slowly enlarged by the addition of new crj’stal- 
line molecules. Those faces which were perpendicular to the 
prc'ssure W'ould grow slowly, as the great j)reHsure would promote 
solution, and inhibit deposition ; the eilgt's or sides, on the other 
hand, being less exposed to the pr(‘ssure would receive fresh 
deposits. In this way thin laminae w'ould form, lying at right 
angles to the direction of greatest stress. Micas and other 
platy minerals (such as chlorite), which naturally grow most 
rapidly on their edges, would show this tendency best, and such 
minerals usually form a large part of the best slates ; but even 
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quartz and felspar, which under ordinar}' conditions form more 
eqiiidimensional cr\'sla.ls, would assume lenticular forms. In 
the necessary co-operation of these three causes, viz. flattening 
of particles by compression, orientation of particles by flow and 
formation of laminar crystals, the fundamental explanation of 
slaty cltjavagc is found. The planes of cleavage will be approxi- 
mately perpendicular to the earth pressures which acted in the 
district ; hence tlat strike of the cleavage {i.e. its trend when 
followed across the country) will be persistent over considerable 
areas. 

VVhere the nxrk ma.sscs are not homogeneous (<?.g. .slate.s alter- 
nating with gritty bands), the cleavage is most perfect in the finest 
grained rocks. In passing from a slate to a grit the direction of 
the cleavage* changes so tliat it lends to be more nearly per- 
pendifM.lar to the bedding planes. A .structure akin to cleavage, 
often exemplified by slutcs csjx^cially when they have been some- 
what contorted or gnarled, is the Auswetchitfi^sdwa^e of Albert 
Heim. It is produced by minute crumplings on the cleav'age 
faces all arranged so that they lie along definite planes cro.ssing 
the cleavage. The.se slight inllections of the ck‘avage may be 
sharp-sided, and may j)ass into small faults or steps along which 
dislocation has taken plji.ee. A secondary' or fjilse cleavage, less 
perfect tluin the true (cleavage, ma\' thus be produced (see 
Petrology, PI. IV. fig. 7). 'I’he faces of slates have usually 
a slightly silky lustre due* to the ahuntiance of minute scales of 
mica all lying paralkd and rellcicting light simultaneou.sly from 
their pearly hasid planes. In microscopic section the best slates 
show much colourless mica in small, thin, irregular scales. 
Green chlorite is usually also abundant in fljikes like tho.se of the 
mica. The principal additional ingredient is quartz in minute 
lens-shaped grains. Tl\e size of the individuid partic^les may be 
aj)proximately onc-five-luindredtli of an inch. Minute rods or 
needles of rutikj are also common in slalt^s, and well-formed cubes 
of pyrites are often visible on the splitting fac(5S. The brownish 
colour of some slates is due to limonite and haennatite, but 
magnetite o(;curs in the darker colounul varieties. Other 
minerals which oc(jur in the rocks of this group are calcite, garnet, 
biolite, chloritoid, <;pidotc, tourmaline and graphite or dark 
carbonaceous rnaUTijils. 

By advancing cryslalliwition and increased size of their com- 
ponents, skitcs })ass gradually into pbyllites, which <!onsist also 
of (quartz, niusi:ovitc and chlorite. In the neiglibourhood of 
intrusive gninitcs and similar plutonic igneous rocks, slates 
undergo “ coiiUict alteration,’’ and great chjinges ensue in their 
appearance, structure and mineral compo.sition. They lo.se their 
facile clcavjLge and hccom(i hard, dark-coloured, .slightly lustrous 
rocks, which ha\e a splintery character or break into small 
cuboidal fragments. 'I'liese are known as “ hornfehscs ” (y.w.). 
Farther away from the granite the slates are not so much altered, 
but generally show small rounded or ovoid si)ols, which may Ik*. 
darker or lighter in colour than the matrix. The .sj^ots contain 
a variety of minerals, sometimes mainly white mica or cldoritc. 
In thc.se spotted slates andalusite, chiastolite, garnet and 
cordierite often occur ; chiastolite is especially characteristic ; 
cordicrite occurs only where the alteration is intense. The 
chiastolite-slat(‘.s .show elongated, straight-sided cry.stal.s with 
black cores (see Petroi.o(;y, PI. iV. fig. 9), which, on Iransvenstj 
section, have the form of a cross constituting the two diagunjils 
of the rhombic or squarish pattern of the mineral. These crystids 
may be half an inch to several inches in length ; they are usually 
more or le.ss complet.(?Iy weathered to white mica and kiiolin. 
In other cases, especially near mineral veins, slates are filled with 
black needles of tourmaline or are bleach(?d to pale grey and 
white colours, or are silicificd and impregnated with mineral ores. 
PVequently in districts where slates are much crumpled they arc 
traversed by numerous quartz vein.s, which have a thickness 
varying from .several inches up to many feet, and may occiisionally 
be auriferous. (j. s. F.) 

Slates arc widely used for roofing houses and buildings of every 
description, and for such purposes they arc unequalled, the l^etler 
sorts possessing all the qualiti<!S necessary for protection against 
wind, rain and" storm. The finer varieties are made into writing 


slates, and in districts where cross cleavage exists slate pencils 
are made. Slabs are also manufactured, and, being readily cut, 
planed, dressed ancl enamelled, arc used for chimney pieces, 
billiiird tjibles. wall linings, cisterns, paving, tomb-stomts, ridge 
rolls, electrical switch-boards and various other architectural 
and industrial purposes. 

Slate rocks arc qijjirricil both above ground and below ground , 
according as they lie nejir to or distant Iroin the surface. When tht‘y 
arc ncJir the surface, Jind their dip corresponds with the slope of the 
ground, they are in the most f.'ivounible i)osition, Jiud are worked 
in terraces or galh'rii‘s formed jdong the strike Of the beds and 
having a height of Jibout 50 It. I hc galleries ar<^ gcnerjilly carried 
on in sections of jo yds., worked across tin' beds, and may rise to 
any iKMght or be sunk below the surrounding U‘\ el by excavations. 
When tlu‘ rock is muedt removed from the siirlace, or inconveniently 
.situated tor ojx'ii workings, it is quarrit'd in underground chambers 
reacli<*<l by levels driwii through the int.(‘rv'eiiing lUJiss and across or 
along tlu^ beds. Or it may be iu‘cessary to sink sliafts as in coal-pits 
befi)iv tlie rock is arrived at, but the cost of doing so lorms a serious 
drawl)ack. The malerisil is sometimes won by the aid of channelling 
machines which make a series of cuts at right angles to each other 
in tlie face of the r(»ck ; a block is then liroken oil at its base by 
weilges forct'd into the cuts, and its rcmuvjd i)ermits access to other 
blocks. When bkistiiig is resort('(l to, advantagt' is taken of the 
natural cuts or joints, as the rock is readily llirown or worked oil 
thestL 'rho explosiv't^ used should be of such a cluiracter as to 
throw out or detach masses ol rock without much splintiuing, which 
would destroy the blocks for shate-making. From the nuiss thrown 
out by th(‘ blast, or looseiu'd so Jis readily to comt* away by the ust* 
ol crowbars, the nn*u sedect and sort all good Idocks and semi tliem 
in waggon.s to tln^ slate huts to be split and dresserl into slJiles. 'I'wo 
men are employed iit this operation — one splitting a»id th<^ other 
dressing, ]»erforniing thtdr work in a sitting posture. 'I'lie splitter 
jilaces a l»Jock on <'nd b(dw<*en his knecfs, and with chisel and mallet 
s])lits it into as many pl/ites as jiossilile of the iisiiiil tJiiekness for 
roofing purjKises — iisiinely, a quarter of an’incli more or less jiccording 
to the size and strt'uglii requircil. These |>lates an* Uumi placed 
horizontally by the dresser on a vertical iron " stand,'' and cut w'ith 
a sharp knife into sljites ol viirioiis sizes suitabUj for the miirki't. 
I’or an enumt‘ralif>n of tlu'se sizes, see Roofs, wlu‘re also will be 
found an account of llie dillertMiL varieties of shites ami of the ways 
in which they jirir lixed. 

SLATE ISLANDS, agroiip belonging to the parish of Kilbrandon 
and Kilcimttari off the coast of I^orne, Argyllshire, Sr.ollaiul, 
They comprise Sell, Jiasdale, 'Forsay, Luing and Shiina, and owe 
t;h(nr na/ne to the fact, that ihty are comf)o.sed mainly of meta- 
morphic rocks, Easdal(‘, Torsay and Luing being entirely slate, 
Seil mostly slate with some porydiyritc in the nortli, and Shuna 
gnekso.stL The (juarries provide occupation for most of the 
inhabitants. The steamers to and from Oban usually (‘all at 
Luing and Ka.sdale. Seil (pop. 43.1), the most nor tlnTly, is con- 
nected with the mainland by means of Llachan bridg(i on its 
north-cast .side, near Rue. Tt measures 4 m. N. anrl S. by 2 m. 
E, and W. at it.s widest, and ctmtains Kilbrandon church. Off 
a promontory on its west coast, divkied only by u narrow strait, 
is the comparatively fiat, island of Fasoalk (pop. 284), measuring 
roughly i m. each wav. The quarries have be(m workcfd since 
7630 and yi(‘](l .snnn? t‘lght million slates every year. 'Fhe (‘xperi- 
ment of leasing them to the svorkers on co-operativci iinc.s has been 
tried unsuccessfully. Li inc (poj). (>20) is situated S. of Seil, 
is 6 m. long and 1 J m. Iiroad, 'J'oksay (pop. 7), i in. long by J m. 
broad, lies off its north-east, and SiiuNA (po[). 8), 2^ m. long by 
i t m. broad, off its south-east, shore. 

SLATER, JOHN FOX (1815-1884), Amerii:an jihilanthropist, 
son of John .Slater (.Samuel Slater’s brother and fxirtner), wa.s 
born in Slaters vi 11 *, Rhocltj Islanfl, on tlie 4th of March 1815. 
He WHS eclucatixl in ar'ademies at Plainfield, ('onnecticut, and 
Wrentham and Wilbraliam, Massac^hiisetts. At sevent.ecm he 
entered his fath(;r's woollen mill at Ilopeville, Conn., of which 
he took charge* in 1836. 'J’his and otlu^r mills he owne.d in [lartner- 
ship with his brother, William S. Slater, until 1873, when his 
brother took over Xho .Shitersville Mills and he assumed sole 
ownership of the mills at Jewett City, Conn. In 1842 h(; re- 
moved from Jewett City to Norwich ; there he heljKxI to endow 
the Norwich Fr(?e Acad(miy, to which his son pn^sented the 
.Slater Memorial Hall ; and there he died on the 7th of May 
1884. In 1882 he had made over to a board of ten tni.stees, 
incorporated in New York .state, ^SJ,ooo,ooo for “the uplifting 
of the lately emancipated population of the Southern states. 
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and their posterity, by conferring on them the benefits of Christian 
education.*^ Among the original trustees of the Slater Fund were 
Rutherford B. Hayes, Morrison R. Waite, William E. Dodge, 
Phillips Brooks, Daniel C. CJilman, Morris K. Jesup and the 
<lonor^s son, William A. Slater; and among members chosen 
later were Mcthdlle W, Fuller, William K. Dodge, Jn, Henry 
€. Potter, Cleveland H. Dodge and Seth I.ow. In 1909 by careful 
investment the fund had increased, in spite of expenditures, 
to more than $1,500,000. The fund has heim of great value in 
aiding industrial s(diools in the south, its largest beneficiaries 
being t.he Hampton Normal and Agricultural Institute of 
Hampton, Virginia, the I'liskegcc Normal and Industrial In- 
stitute of Tuskegec, Alabama, Sjx.'lman Seminary in Atlanta, 
Georgia, Claflin University in Orangeburg, S.C',, and Fisk 
University, in Nash'‘dlle, Tennessee. At W^inston-Salem, N.C., 
is the Slater State Normal and Industrial School, founded in 
1892 and named after the founder of the fund. Other state 
normal schools for negroes have received assistance from the 
fund ; and in some cases it has contributed directly to the 
school boards of southern cities. 

SLATER, SAMUEL (17^8-1855), American textile manu- 
facturer, was born in Belper, Derbyshire, England, on the 
^)th of June 1768. In 178.'^, the year after his father’s death, 
he was apprenticed to Jed(*diah Strutt, his neighbour and a 
partner of Richard Arkwright in spinning cotton, and ser\^ed 
under him six and a half years. Learning tliat the Pennsylvania 
legislature had granted £100 in 1789 to the inventor of a power 
carding machine, he removed to the United States in that year, 
hut was unable because of British laws to bring with him drawings 
of cotton-spinning machinerv'. He wrote to Moses Brown of 
Providence, R.I., who had made unsuccessful attempts to 
manufacture cotton cloth, and in January 1790 on Brown’s 
invitation went to Pawtucket, R.L, where he entered into a 
partnership with William Almy (Moses Brown’s son-in-law) 
and Smith Brown, a kinsman of Closes Brown, designed (from 
memory) machines for cotton-spinning, and turned out some 
yarn in December of the same year. In 1799 h<^ estaldishcd 
in his mills one of the first Sunday Schools in America. In 
1801 he built a factory in Rchoboth, Mass,, and with his 
brother John, who joined him in 1804, established in 1806 the 
manufacturing village of Slatersville, in Smithficld township, 
Rhode Island. He began the manulacturc of woollen cloth in 
1815-1816 at Oxford, now \\Vbstcr, Mass., where he had built 
cotton mills in 1812, In his later years he was interested 
in other textile mills and in iron foundries in Rhode Island, 
lie died at Webster, Mass., on the 21st of April 1835. He has 
been called the “ father of American manufactures ” and it 
is no exaggeration to call him the founder of American cotton 
-manufacturing. 

Sec G. S. Wlute, Memoir of Samuel Slater (2ud ed., Philadelphia, 
1846). 

SLATIN» SIR RUDOLF CARL VON (1857- ), Anglo- 

Austrian soldier and administrator in the Sudan, was born on 
the 27th of June 1857 at OIkt St Veit near Vienna. At the age 
of seventeen he made his first journey to the Sudan, reaching 
Khartum by the Nile route in October 1875 in company with 
Theodor von lleuglin Thence he went through Kordofan 

to Dar Nuba, exploring the mountains of that region. He 
returned to Khartum in consequence of a revolt of the Arabs 
against the Egyptian government. There Slatin met Dr Emin 
(Emin Pasha) and with him purposed visiting General C. G. 
Gordon at Lado, Gordon at that time Ixiing governor of the 
equatorial provinces. Slatin, however, was obliged to return to 
Austria without accomplishing his desire, but Emin went to 
Lado and at Slatin’s request recommended the young tra%’eller 
to Gordon for employment in the Sudan. In 1878, while Slatin 
was serv'ing as a lieutenant in the cro^\^l prince Rudolf’s regi- 
ment in the Bosnian campaign he received a letter from Gordon 
inviting him to the Sudan, of which country Gordon had become 
governor-general. At the close of the campaign Slatin received 
permission to go to Africa and he arrived at Khartum in January" 
287-9. After a brief period during which he was financial 


inspector, Slatin was appointed mudir (governor) of Dara, the 
south-western part of Darfur, a post he held until early in 
1881, when he was promoted govcrnor-genciral of Darfur and 
given the rank of bey. While administering Dara, Slatin con- 
ducted a successful campaign against one of the Darfur i)rinccs 
in revolt, and as governor of Darfur he endeavoured to remedy 
many abuses. He had soon to meet the rising power of the 
mahdi Mahommed Ahmed (^.t^.). Early in 1882 the Arabs in 
southern Darfur were in revolt. With insufiicient resources and 
no succour from Khartum, Slatin gallantly defended his province. 
Though victorious in several engagements he lost ground. His 
followers attributing his non-success to the fact that he was a 
Christian, Slatin nominally adopted Islam. But all hope of 
maintaining Egyptian authority vanished with the news of the 
destruction of Hicks Pasha’s army and in December 1883 Slatin 
surrendered, refusing to make any further sacrifice of life in a 
hopeless cause. In the camp of the mahdi an attempt was made 
to use him to induce Gordon to surrender. I'his failing, Slatin 
was placed in chains, and on the morning of the 26th of January 
1885, an hour or two after the fall of Khartum, the head df 
Gordon was brought to the camp and shown to the captive. 
Slatin was kept at Omdurman by the khalifa, being treated 
alternately with savage cruelty and comi)arative indulgence. 
At length, aftcT over eleven years’ captivity, he was enabl(‘d, 
through the instrumentality of Sir Reginald (then Major) 
Wingate of the Egyptian Intelligence Dej)artment, to escape; 
reacliing Egypt in March 1895. In a remarkable book, Fire afici 
Sword in the Sudan, written in the same year and issued in 
English and German in 1896, Slatin gave not only, as stated in 
the .sub-tiilc, “ a personal narrative of fighting and serving the 
dervishes ” but a connected account of the Sudan under the rule 
of the khalifa. Raised to the rank of pasha by the khedive, 
Slatin received from Queen Victoria the Companionshii> of the 
Bath. On the eve of his surrender to the mahdi at Christmas 
1883 he had resolved, if he regained his liberty, to use the know- 
ledge he would acrqiiirc while in captivity for the eventual benefit 
of the country, and after a year’s rest he took part, as an ofiicer 
on the staff of the Egyptian arni)', in lh(' camj)aigns of 1897-98 
which ended in the capture of Omdurman. For his .services in 
these campaigns he was made a K.C.M.G. and in 1899 was 
ennobled by the emperor of Austria. In 1900 he was appointed 
Inspector-General of the Sudan, in which capac'ity his mastery 
of Arabic and his profound knowledge of the land and pcoj)les 
proved invaluable in the work of reconstruction undertaken by 
the Anglo-Egyptian government in that countr)'. In 1907 he 
was made an honorary major-general in the British army. 

SLAUGHTER-HOUSE, or Abattoir. In the I'nited Kingdom 
slaughter-houses arc of two kinds, those whic h belong to in- 
dividual butchers and those which belong to public 
authorities ; the former are usually called private ^ 
slaughter-houses, the latter public slaughter-houses. Private 
slaughter-houses in existence in England before the passing of the 
Public Health Act 1875 were established without licence by 
the local authority, except in those towns to which the provisions 
of the Towns Improvement Clauses Act 1847, relating to 
slaughter-houses, were applied by special Act. By the Act of 
1875 these provisions were extended to all urban districts. Subse- 
quently to 1S90 urban authorities adopting Part III. of the Public 
Health (Amendment Act) of that year could license for limited 
jwTiods of not less than one year all slaughter-houses coming into 
existence after such adoption. In London, slaughter-houses have 
been licensed since 1855, Private slaughter-lioiiscs are fre- 
quently situated at the rear of the shop in which the meat is 
sold. Each consists of a compartment in which the animals 
are killed, and in association with this are the pounds in which a 
few animals can be kept pending slaughter. I'hese buildings 
are regulated by by-laws made under the Public Health Act 
by the several urban sanitaiy^ authorities. The b\--laws usually 
provide for the floor to be made of jointless pa^dng, to ensure 
that the earth shall not be fouled in the process of slaughtering ; 
for the walls to be cemented to a certain height above the floor, 
to provide a surface which can be easily cleaned ; for the doors 
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to be of sufficient width to enable cattle to enter the slaughter- 
house without difficulty ; and for the poundage to have floor- 
si>ace sufficient for each aniinal. These by-laws also j>rovide 
for water-supply to the slaughter-house foV cleansing, and to 
the pounds for the use of the animals, for the periodical lime- 
whiting of the premises, anci for the obsei^^ance of care to prevent 
the blood escaping into the drains. Pri>'ate slaughter-houses, 
especially those which were established without licence, are often 
in too close proximity to inhabited buildings. In towns in which 
by-laws are not strictly enforced they are often sources of 
nuisance. Private slaughter-houses are also objectionable on 
other grounds. They lead to the driving of cattle through the 
towns on the way to the slaughter-house, sometimes to the 
danger of the inhabitants, and they render impossible any sys- 
tematic inspection of meat. It is in connexion with the increasing 
demand for such mcat-inspcction that the objections to private 
slaughter-houses are most manifested ; and hence, in countries 
in which the law provides for the obligatory inspection of meat, 
private slaughter-houst's are ceasing to exist, and public abattoirs 
are being substituted for them. 

Public slaiight(;r-houses are of great antiquity and owe their 
beginnings to Roman civilization. In 300 b.c. animals were 
Public slaughtered in the open air in the Forum in Rome. 

“ Later, to meet the convenience of butchers, a house on 

the river Tiber was given to them for the purposes of their 
trade. This house had been occupied by a Roman citizen 
named Macellus, The building appears to have retained 
his name, and hcncc the macelUim of Livy’s time .subsequently 
erected in the jH)riim,*which, inter alia, is believed to have con- 
tained rooms for the slaughter of animals. The rooms actually 
used for slaughter were lanienac^ from laniarey but the word 
macellnm has been preserved in the Italian macellare, to 
slaughter, and in the German metzgen or metzgeln, and in the 
English mcmaere. 

Public slaughter-houses existed in many large towns of 
Germany in medieval limes under the name of Knttclhojc ; they 
were mostly situated on the rivers, which provided an ample 
supply of water, and afforded means for the removal of blood. 
Somti of these KuitdJwje continued to exist within recent years. 
No law other than a town law govt;rned their establislimcnt and 
inanagemeiil. They were owned or controlled by the butchers’ 
corporations or gilds,' but all butchers were not mcmlxTs of the 
gilds ; and this appears to have led to a ministerial order in 
Prussia in 1826, which made it inadmissible to require every 
butcher to slaughter in them. Shortly after the middle of the 
j()th century the prevalence! of trichinosis compell(!d a return 
to the use of public slaughter-houses ; and the eimctment of 
laws in 1868 and 1881 in Prussia, and similar laws in other German 
states, empowered urban authorities to require that all animals 
killed in towns should be slaughtered in public slaughter-houses. 
(Schwarz, BaUf Einrichtwig und Beiricb bffenllicher Schlachi- und 
Vielihoje,) 

In France, in the 15th and i6th centuries, numerous towns 
were provided with public slaughter-houses. It was re(]iiircd 
that they should be used by all persons killing animals the flesh 
ol which was to be sold ; but their position and the conditions 
they created were such as urgcfntl)" to demand am(!lioration, 
and .some effort was made in this direction in 1567. ll was not, 
however, until the time of Napoleon I. that it was decided that 
the atrocious nuisance which these slaiighter-liouscs created 
should be remov^ed. By decrees passed in 1807 and 1810 public 
slaughter-houses were required to be provided in all large towns 
in France, the needs of Paris being detennined b\’ a C onimission, 
which recommended the establishment of five abattoirs or public 
slaughter-houses. In 1838 the requirement that public slaughtcr- 
liouses should be provuled in large centres was extended to all 
tov.’ns in France, and it was further required that the slaughter- 
houses should be situated at a distance from dwelling-houses. 

In 1867 the large abattoir of La Villette was constructed to 
meet the needs of Paris, two of the five constructcvl under the 
decrees of Najmleon being closed. In 1 8yS the additional abattoir 
of Vaugirard was opened, and the remainder of the five were 
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closed except VilU-juif, which w^as restricted in its use to the 
slaughter of horses for human food. 

In Belgium public slaughter-houses have been provided in all 
the large and many of the small towns. In Switzerland there 
are public slaughter-houses in nearly all jilaces liaving more 
than two thousand inhabitants. In Italy a law of 1S90 required 
that public slaLightcr-liouse.s should be erected in all communities 
of more than six thousand inhabitants. In Austria a law of 
1850 required the provision of such places in all the large and 
medium-sized towns. In Norway and Sweden a law of 1892 
required the provision of public slaughter-houses ; but it has only 
partially been fulfilled. In Denmark tlwTe are j)iiblic slaughter- 
houses in a few towns, including Copenhagen. In the Nether- 
lands and Rumania a number of public slaughter-houses have 
been provided. It is in Germany, however, that the greatest 
progress has been made, and especially in Prussia, where, Pro- 
fessor Ostertag of Berlin states, they have “ grown otit of the 
ground ” {llandbuch der Flcischbvschau) \ so much so that in 1897 
there were 321 public slaughter-houses in the kingdom, 40 of 
which were provided in the period 1895-1897, A later work 
{Lcs Abattoirs publics, by J. de Loverdo, 11 . Martel and Mallet, 
1906) giv'es the number of public slaughter-houses as 839 in 
Germany, 84 in England, 912 in France and nearly 200 in 
Austria. In .some other countries public slaughter-houses have 
been provided, but they are of a primitive form. 

Ill England the power to provide public slaiighter-liouscs was 
given by the Public Health Act 184H to the local authorities of 
cities, towns, boroughs, to which the Act was ajipli'id ~ . 

by Ord(T; and later, was given to all urban sanitary J)®*® 

authoritit's by s(‘ctioii 169 of the Public Health Act 1875. ® 

TJv'se authorities h:ivi*, however, suffered from th<‘ disadvantage 
that they have had no power to control tlie continuance tif private 
slaughter-houses {t‘xcept in so far as these were annually licensed), 
and they Iiavc tlicTtdore been unable to ensure that t)\e public 
provision would be used by the butchers. In Ireland and Scotland 
much the same jiowits (*xist ; but in Scotland, if the burgh com- 
missioners providt! a public slaugliler-house, no otJu^r slaughter- 
house can be used. Some JCnglisli local autliorities Jiave obtained 
in local acts powers similar to those iiossessed by tli(‘ burgh com- 
missioners ill Scotland. The n(‘t‘d for still wider control is, Iniwevcr, 
manifest. Belfast may be cited as an illustiation ol a town in which 
a public slaugliter-lioilse lias b(*t?n v>rovided, and in which there are 
no private slaughter-houses, but w'hich receives a quantity of meat 
from private slaughter-houst^s erected beyond the boundaries of the 
city. The outconK; of tliest? dilhculties is ti.uit the power of local 
authorities to provide public sla\ig)dt?r-houses has been but sjiaringly 
used. There is no law riujuiring ihat meat sliall be inspeclt'd before 
sale for human lood, lusict? there is no obligation u])oii butchers 
to make use of public establislimeiits for tlu; shuigliter ol their cattle. 
This, indeed, is the jiosition of some of the Continental slangliter- 
houscs ; but tlie inenrasing strictness of the l iws as to meat-in- 
spection, and esp<snally in nfquiring tliat all animals shall be ins]>ected 
at the time of slangji1(’;r, is making tlie use of public slaugiiter-houses 
obligatory, Sucli a law now exists in Belgium, where it has served 
as a model to otlu-r countries. An fiiqierial German law of 1900 
extends to all ])arts of lliat country the same reejuirement, and 
enacts that “ neat cattle, swine, sliee}>, goats, horses, and dogs, the 
meat of which is intended to lie used Jor food for man, sliall be 
sul>jected to an official inspection both before and after slaughter.'^ 
Antecedent to tliat year it was in force in southern (hrrmany, in 
Brunswick and Saxony, but only in some parts of Jiorlhern, wtJstern 
and central Germany. A similar law exists in Norway and Sweden, 
but, as already stated, j)rovisiou ol public slauglil<T-liouses is still 
meagn; ; in Austria-Hungary there is a similar requirement, but 
(.)stert:ig states tliat the adininislratiou is lacking in uniformity; 
ill Italy, he writes, tlie regulation of meat-inspection having been left 
to provincial authorities, thorougli reform is impossible. In the 
British colonies advance is being made. New Zealand lias a number 
of jniblic slanghter-liouses. Tlie Meat Siijiervision Act of Victoria 
enip:»wer.. tie- Board of ffealtli to make regulations for ensuring the 
wh<desom<‘ne.^s ol meat supplies. Kegiilations liave been made for 
Melbourne. Cattle arc killed in jiublic slaughter-houses and the 
carcases are stamjied, thus showing in which .slaugiiler-liou.se they 
have been killed. 

The jdanning and construction of jniblic slaughter-houses have 
>)ecn the subject of excellent treatises by (.merman writers, among 
whom may be ineiitioned Dr Oscar Schwarz, of Stolp, couMintcm 
and Herr OsthoU, a former city architect of B<‘rJin, to 
whose works the writer of this article is largely ind<;bted 
lor information. After insjiection of the public slaughter-houses in 
England and in a number of Continental cities, tlx? writer considers 
that those of Germany are most deserving of de.scription. 

The slaughter-house should be situated outside the town, or so 
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plact?cJ as to be isolated, and approached by wide roads, so that if 
cattle are drivtin through them Ihero should not be interference 
with the traffic. If possible, the slaughter-house should be con- 
nected with the railway system by a l)ranch line, with a i)Iatform 
which has an imj)ervio’us surface capable of being readily cleansed 
and disinfected. TIkj most convenient shape of the site is a rectangle 
or square, having one side abutting on the principal road and another 
side boundecl by the railway. A cattle* market is usually provided in 
connexion with the slaughter-house, and the ])osition should be such 
that cattle brought by train can be taken immediately into the cattle- 
market and from the market or the railway to the slaughter-house. 
The cattle-market should be entirely sei)aralc from the slaughter- 
house area. Osthoff states {Schlachihofe fur kleine und mittel^rosae 
Stddte) that the area of the slaughter-house should be as follows - 

Sq. Metres. 

Towns of 5,000- 7,000 inhalntants . 0*40 jxt inhabitant. 

„ 7,000 10,000 „ . 0-35 „ „ 

„ 10,000-50,000 ,, . 0*30 „ „ 

„ over 50.000 „ . 0-25 „ „ 

Tt is of course assumed tliat the population derives the whole of 
its meat-hu})ply from this source. 

The parts requiretl, according to Dr Oscar Schwarz, are ; (1) an 
administrative block ; (2) a slaughtering- hall, w ith a special room 
for scalding swine ; (3) cattle lairs ; (.^) room for scalding and 

cleansing tripe* and intt'stines ; (5) an engine-hou.se ; (0) separah* 
slaughtering-room, with lairs for animals suffering from, 01 sus]>ected 
to be suffering from, contagious disease. 

Ill small towns the slaughtering-hall and room for cleansing 
intestines may, to save cost of construction, be under the same 
roof. A necessary adjunct is a cold charnber, to which carcases can 
be removed from the slaughtering-hall. The actual slaughter- 
ing compartment has been built on two plans one providing a 
.s<?para.te slaughtering room for each butcher, the other a common 
slaughh-Tirig hall. TJie latter i.s greatly to be preferred, ina.smuch 
as it is the only arrangement wliich give.s adecjuate opiiortunity for 
inspection by the officials wdiose duty it is to examine the meat. 
The slaughter-house in Berlin was constructed on the separate-room 
system ; but the system gave rise to difficulties of insjiection. 
During recc'nt y(?ars in (iermany the practice has been to construct 
slaughter-houses with common halls. The part occupied by each 
bu idler at the time of slaughtering is, however, sufficiently dis- 
tinguishable, and at Hamburg the position of the hooks hanging 
from above divides the hall into separate areas, each of which has 
an entrance from without. Schwarz give.s the following as the most 
convenient arrangement of the buildings : The administrative 
building (with the housti of the superintendent) at the entrance, so 
that from it the entrance and whole jilace can be seen. In tlie 
vicinity shoukl Ik? a weighing-machine for cattle, 'fhe centre of the 
area is occu})ied by the slaughteriug* halls, and the lairs belonging to 
them are only separated from them by a road or passage way. 'Hu; 
inaiiure-houst* and tripe-house must Ixs easily accitssible from all the 
slaughtering-halls, but not iu direct communication with them, or 
smell from them may enter the hall. 

The manure-house mu.st abut uj)on a road, to enabk? its contents 
to be removed without j^assing through tlic premises. Next to 
the triix* and pig-scalding houses is tlie engiiie-hou.se. 'the building 
for diseased animals, with the slaughter- house for them, must be 
isolated from all other buildings. All buildings should be so arranged 
that they may be cajiable of ext<*nsion as tbt^ population of the town 
increases. Hy the jirovision of grass plots aiul trees every effort 
should be made to relieve the premises of the dreary appearance they 
will otherwise present. 

Cold chambers, although not included among the absolute essentials 
for small slaughter-houses, are an almost necessary adjunct, for 
they serve for the pre.servation of the meat after slaughter, and are 
indeed absolutely necessary when the slaughter-house is of large 
size. 'iMie cold chamber should In* situateil opj)Osite the slaughtering- 
halls, .so that carcases can be conveyed by o\ eihead (.arriers directly 
from the.se halls to it. W'ithin tlu- cold chamber are separate com- 
partments or cages of different sizes, nuited by butchers, who are 
thus able to preserve their meat and draw upon their supply as 
their business may require, I’he cold chamber i.s therefore a great 
convenience to the butchers, and is a source of profit to the authority 
owning the slaughter-house. A frequent adjunct to large German 
slaughter-houses is the “ Frtubank," at which is sold at low price 
cooked meat of quality which renders it unfit to be sold under 
ordinary conditions. 

Much depends upon the design and details of construction of the 
several component parts of a public slaughter-house, upon the 
provision of adequate lighting anrl ventilation of the buildings, 
upon the construction of walls, floors, and fittings wliich arc imper- 
meable anti can be readily cleansed, and upon the provision of an 
abundant water-supply. It is e.ssential that the buildings should 
be well lighted, especially those which are u.sed for the slaughtering 
0|)erations, or for py detailed examination of meat w'hich may be 
needed — such, for instance, as for trichinae, 'Phe matt^rial generally 
used for the flotir of the slaughtering-hall is cement or granolitliic 
pavement, which must not present so smooth a surface as to be 


slippeiy. The floor must have an adequate fall, so that the washings 
may discharge into a system of drainage. 

The plans of the public slaughter-house of Neusalz on the Oder 
and of Diis-seldorf well illustrate the provision which is now made 
respectively for a small and for a large town. The writer is indebted 
to Dr Schwarz for the plan and a description of the slaughter-house 
at Neusalz. It was completed in October 1S99, and is erected on 
the Oder below the town, on land of an area of S500 square metres. 
The building wa.s carefully jilanned by the town architect, Herr 
Brannaschk, so as to admit of increase within the next 10-20 years. 
Brickwork is used for the construction of the buildings, and the 
roofs arc of wood and cement. The walls of all the rooms except 
those of the admini.strative block are lined j^artly with polished 
stone, partly with cement, to a height of two metres at)ove the floor. 
The floors consist of stone slabs st*t in cement (fig. i). 

The administrative block (- 4 ) is situated at the entrance and is a 
three-storcy building, containing an office, a room for examination 
of meat for trichinae, and dwelling-rooms for the superintendent. 
In the central block (B) two slaughter-halls an*, jirovided (a) for 
swine and {b) for cattle and .shcH*]). With these are associated (r) 
an engine-house, (d) a boiler and fuel room, (e) a workshop, (/) a 
passage communicating with the two slaughter- halls, (/^) a cold 
chamber, (/*) ante-rooms to tiie cold chamber, (/) dressing-rooms for 
assistants, and {k) .stabling. The cold chamber has an area of 169 
s(iuare metres and contains 2S cells of \arjous sizes. In order to 
attain an even temperature of 2^ C. to 4“ C., air rendered cold by 

* — • River Oder 



Frc. I, — Plan of Public Slaughter-house at Neu.salz on the 
Oder (iSgg). 


the ammonia proce.ss is convt'yecl to tlie room by channels. In the 
engine-house (r) are a 48-h()rse-power engine, the cooling machines, 
and the water-pump, which i)umjis water from a well into two 
cisterns situated in a water-tower over the passage between the two 
slaughter-halls. In the outbuilding (C) are (a) and (ft) the gut- 
washing iHioms for cattle and swine resjx‘ctiv(?ly, (c) an ante-room 
w'ith {(/) openings lor manuie to be thrown into cart.s. The road 
(f) slojies dovviiw-ards, so as to enable a cart to be driven below the 
openings through which the manure is discharged. In the out- 
building (V) are (^i) a horse .slaughtering-room, (ft) a stable, (f) a 
bathroom, (tf) a rt>om in which the floor w'ashings are treated 
cliemically or by filtratioii before discharge into tlie river, and (e) a 
urinal. In the outbuilding (H) are (a) a stable for .sick animals, 
(ft) a slaughter-house for diseased animals, (r) a stcrilizing-room for 
meat to be subsequently sold in (<f) the *' Freibank," (e) a stable 
for horses, and (/) a cart-.she(l. The slaughter-house is hghted with 
electric light, Tlie cost of the buildings is about £'19,000, and 
provides for a population of 20,000 to 25 ,<k)o inhabitants. 

The slaughter-nousc at I)us.scldorf i.s on a more extensive scale. 
It was erected at an estimated cost of from £102,000 to £175,000, 
and covers an area of alxiiit 23*2 acres. IVo\*isioii is made'^for each 
department to be practically doubled in .size. It is unnecessary to 
de.scribe it in any detail, but it may be noted that it has a market 
associated with it, and that .separate slaughter-halls are provided 
for large cattle, for small cattle (sheep and calves), and for swine 
(fig. 2). The jiopulation of Dusseklorf was 212,949 in 1909, 
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Fig. 2. — Plan of Public Slaughter-house and Catthi-markct, J>ussel(lorf (iHyiS). 


The average cost of slaughter-houses in Germany is giv<m by 
Osthoff, of Berlin {Haniibuch der Hygiene), as 7 to 8 nuuks per 
inhabitant if no cold chamber is i)rovirled, and from 10 to 12 marks 
per inhabitant if there is a cold chamber, or, in more detail, as 
follows : — 


Number of Inhabitants. 

Cost of Slaughter-house jier 
Inhabitant, in Marks. 

Without Cold 
Chamber. 

W'ith Cold 
Chamber. 

5,000- 6,000 • 

8 

12 

6,000- 8,000 

7 

10 

8,000 15,000 

6 

9 

15,000-20,000 • • 

7 

10 

Over 20,000 , . 

8 

10 


Slaughter«houscs in Germany pay their own expens<js, the fees 
received for the use of the slaughter-house, and for examination of 
meat and stamping after examination, providing a suilicicnt sum 
for this purpose. The fees vary in different places. From the 
works of Osthoff and Schwarz it would api)ear that these fees 
average about one pfennig per kilogramme of the living animal, or 
about half a farthing per lb of meat. 

The corporation of the city of London have erected a slaughter- 
house at their cattle market in Islington in wliich slauglitering is 
done in a large hall divided by i>artitions into s<?parale compartments. 
'I'he compartments arc not let to separates butchers but are used in 
common. The partitions do not extend to the ceiling, but are 
.suificiently high to prevent the slaughtering in one compartment 
being seen by the occupants of other compartments, and thus they 
necessarily provide less opportunity for inspection than is afforded 
by the open -slaughtering halls of Germany. The ffies charged are 
js. Od. per head for bullocks, 4d. for calves, 2d. for sheep, and Od. 
per head for pigs. The accommodation is estimated as .sufficient 
for the slaughter of 400 cattle, 1200 sheep, and 1200 calves and pigs 
X^er day. 

The centralization of the slaughtering and packing industries 
in the United State.s has not required slaughter-houses on the 
same^ plan as in Europe. Acts of Congress of 1890, 1891 and 


1895 endeav^oured to provide sonu^ amount of inspection, but 
sufiicient apprupriation.s were never madtt to carry it out, and 
there were also certain loox)holes in the legislation. Although 
there were from time to time frecjuent cases of sir.kn(‘.ss directly 
tniccable to the consumption of canned meals from the great 
packing centres, it was not until the j>iibliciition of Upton Sinclair*s 
Jungle (1906), which dealt with the conditions in the Chicago 
packing yards, that stej)s were taken adequately to guard the 
public aguin.st insanitary conditions. A commi.ssion of inquiry 
was appointed by ITesident Rriosevelt, and as a result of its 
report there was passed in j 906 a national meal inspection law. 
This act reijuirecl the rUq)artment of agrl^'^lture to appoint 
inspectors to examine and inspect all cattle, sheep, .swine and 
goats before being allowed to enter into any slaught(?ring, pack- 
ing, meat-canning, rendering or similar establishments. All such 
animals found to show any symptoms of disea.se must be set apart 
and slaughtered separately. All (uirc.ases must be inspected and 
labelled as either “ inspected and pa.s.sed ” or “ inspected and 
condemned.’* The act also provides for tlie inspection (and 
condemnation if nece.ssary) of all meal food products as well as for 
the sanitary examination of all slaughtering, packing and canning 
establishments. In.spection and examination is now carried out 
very carefully at all stages of the industry, from inspection of the 
animals before they enter the slauglitering establishments up to 
the finished product. 

The important feature of the Chicago and certain other western 
American cities slaiightcr-housc^s is thf?ir adaptation for rapidly 
dealing with the animals which they reetdve. At the Chicago 
.slaughter-houses the cat lie to be slaughtered are driv(*n iij) a winding 
viaduct, by which, in ci rtain of the houses, they eventually reach 
the roof. Each animal now passes into a narrow pen, where it is 
at once stunned liy a blow on the hi.ad. It then falls through a traj)- 
door in the pen into an immense slaughtering-room, wIktc the hind 
legs arc secured, atul the animal hoisted by a wire ropii suspender* 
from a trolley-line. A knife is then xdunged into its throat and the 








2i6 slave coast— slavery 


carcase made to travel along the line. The carcase is next lowered 
to ti)e floor, the hide taken off, the head and feet cut ofl, and the 
internal parts removed. 7 'he carcase again travels along the trolley- 
line to a place where it is divided into halves, which then, after 
washing, travel to the refrigeration-room, being trimmed while on 
the way. I'he extent of the busint?ss may be judged by the fact 
that over 400 cattle arc killed per hour in the slaughtering-room. 
The cooling'rooms are so large that 13,000 halvt s of beef hang there 
at one time, 'J'he method of dealing with sheej^ is very similar, 
'i'he animals are driven into narrow alleys, then into the slaughter- 
room, where their throats are cut. They next travel along a route 
where their skins and the internal organs are removed, and finally 
pass into the cooling-rooms. Swine arc raised in the slaughter- 
room on to the trolley-line by a chain attached to the animals' feet 
and to a solid disk or wheel, which in revolving carries them until 
a mechanical contrivance throws the chain upon the trolley-line, 
where a knife is jilunged into their throat. In its subsequent passage 
the carcase is scalded, scraped by a machine through which it passes, 
later decapitated, the internal parts removed, and the interior washed. 
'J'lie carcase then travels to the cooling- room. 

In 1904 a British dejiarimcntal (Admiralty) committee on the 
humane slaughtering of animals recommended that all animals 
should be stunned before being bled, and, with a view to sparing 
animals awaiting slaughter the sights and smells of the slaughter- 
house, that "cattle should, when possible, be slaughtered screened 
off from their fellows. This can be arranged in moderate-sized 
abattoirs by dividing up the side of the slaughtcr-chamlxir opposite 
to the entrance doors into stalls somewhat similar to those in a 
stable, but considerably wider. For quiet home-grown cattle a 
width of 10 ft. is sufficient, but where wilder cattle have to be killed 
a wider space is probably desirable. It is important tliat these stalls 
should be so arranged as not to screen the operations of slaughter 
from the view of the inspecting officials. Immediately after the 
carcases have been bled, they should be moved on to and ' dressed ' 
in an adjoining room, screened off from the view of animals entering 
the slaughter-chamber. 'I'his is tjasily accoiriiilishcd by hitching a 
rope (from the winch, if necessary) round the head or foreltJgs of the 
carcase, and by dragging it along the floor for the short distance 
into the ‘ dressing room.' Th<* slaughtc;r-stall should then at once be 
flushed down with the hose, so as to remove all traces of bloo<l. 'I his 
method leaves the slaughter spaces ck^ar for the next batch of 
animals, wliereas under the existing system there is either a loss of 
time through the slaughter spaces being blocked up with dressing 
operations, or else tlie next batch of animals on btdng brought into 
the slaughter-chamber are confronted with mutilated and disem- 
bowelled carcases.'* 

The proN’ision of public slaughter-houses enables control to be 
exercised over the methods of .slaughtering. The above-mentioned 
committ«*e state that they practically tested a large number of 
appliances designed for felling and stunning animals jirevious to 
" i)i thing," among which they mention the Brunt^au and Baxter 
masks, the Grtwner patent killer, the Blitz instrument, and the 
Wackett punch, all of which are suitable for quiet cattle or horses. 
In view of the difficulty of adjusting these instruments in tlie case 
of wild or restive animals, the committee express the opinion that 
the i>oll-axe when used by an exjiert is on the whoU? the? most sati.s- 
factory implement, but they recommend that no man should be 
jxirmitted to use the jjoll-axe on a living animal until he has gone 
through a thorough course of training, firstly u})on a dummy animal 
and secondly u])on dead bodies. Calves, the committee state, 
should be stunntjd by a blow on the head with a club. With resj)ect 
to the method of slaughhir of sheep the committee discuss the 
method usually adopted in hmgland, wdiich is " to lay the sheep on 
a wooden crutch and then to llinist a knife through the neck below 
the ears, and with a second motion to insert the point, from within, 
between the joints of the vertebrae, thus severing the .sjiinal cord." 
Observations made for the committee by 1 Professor Starling .sliow’ed 
that the interval between the first thrust of tlu; knife and complete 
loss of .sensibility varied from five to thirty seconds, and they there- 
fore rccommend(?d that shec']) should be stunned befon* being stuck, 
a practice re<)iured in Benmaik, many parts of Germany, find 
Sssitzcjiand. Jt i.s necessary that the sheep should be struck on the 
top of ilie head liotwinm the ears and not on the fondiead. The 
insensibility produced by the blow’ was found to last fully tAventy 
seconds, a ju riod siii'ficiently long for the killing to be complcb^d if 
the animal is laid on the crutch before being stunned. The stunning 
of ])igs, the committee recommended, should be insisted upon in 
all oas('s, and not, as soinctimes at prest'nt, only jiractised in the 
ca.se of large ]>igs which give trouble or with a view to the avoidance 
of noise. 

The Jewisli method of slaughter by cutting the throat is con- 
demned by the commitb’e after careful observation and after re- 
ceiving re-ports by Sir Michael Foster and Professor Starling, the 
chief objection to this method being that it fails in the primary 
retjuirements of rapidity, freedom from unnecessary pain, and 
instantan(?c)us loss of sensibility. 

The use of jiublic .slaughter-houses has not been found to affect 
the prices of meat, although one of 11 k* numerous arguments used 
by butchers againr.t being ivcpiired to .sluighter in jniblic slaughter- 
houses was that tlicy would have this ( fleet. Inquiry on this 


subject by a Swedish veterinary surgeon of Stockholm, Kjerrulf, 
of 560 towns possessing public slaughter-houses, elicited replies from 
388. Of these, 2(>i towms declared that as a result of the compulsory 
use of the abattoirs and compulsory meat inspection the price of 
meat had not been raised. In the case of twenty-two tow’ns prices 
rose temporarily but soon reverted to their normal level. In many 
cases it was allc?ged that the temporary rise was due, not to the 
abattoir, but to other causes, notably the scarcity of live stock 
(Ouf Slaughter-house System by C. Cash, and The German Abattoir 
by Hugo Hei.ss, 1907). 

The increasing recognition in European countries of the need for 
inspection, at the time of slaughter, of the flesh of all cattle intended 
to supply food for man, the necessity for the })rovisioii of public 
slaughter-houses to make such inspection jiracticable, the convenience 
which these slaughter-houses afford to those engaged in the business 
of butcher, combine to ensure that, at any rate in all populous places, 
they will in time entirely supersede j)rivate slaughter-houses, which 
offer none of these advantages. No doubt the jirovision of public 
slaughter-houses will continue to l)e opposed by the liutchers' trade 
so long as private slaughter-houses are permitted, and, as already 
stated, local authorities in England arc discouraged from making 
public provision by their inability to prevent the continuance of the 
use of all existing private slaughter-houses. Probably the extension 
to English local authorities of the power which the law of Scotland 
gives to the commissioners of Scottish burghs of clo.sing private 
slaughlcr-hoii.scs when a public slaughter-house has been provided, 
would facilitate the much-needed substitution of public for private 
slaughter-houses. (S. F. M.) 

SLAVE COAST. The name given to that part of the coast of 
West Africa extending from the river Volta to the Niger delta ; 
forming pari of the Guinea coast (see Guinea). From the 
beginning of the ifith to the end of the i8th century this region 
was a principal resort of the Kuroj)eans engaged in the slave 
trade. Politically the Slave Coast is divided Iwtween Germany, 
France and Great Britain, the German section forming part 
of 'Togoland (ry.t’.), the French section the seaboard of Dahomey 
I (</.?>.). and the British section the Lagos province of Nigeria (see 
Lagos). 

SLAVERY. It appears to be true that, in the words of 
Dunoyer, the economic regime of every society which has recently 
become sedentary is founded on the slavery of the industrial 
professions. In tlie hunter period the savage warrior does not 
enslave his vanejuished enemy, but slays him ; the women of 
a conquered tribe he may, however, carry off and appropriate 
as wives or as scrv’anls, for in this period domestic labour falls 
almost altogether on their sex. In the yiastoral sUige slaves will 
be captured only to be sold, with the exception of a few who 
may be requir(‘d for the care of flocks or the small amount of 
cultivation which is then undertaken. It is in jiroportion as a 
siulentary life prevails, and agricultural exjfloitalion is practised 
on a larger scale, whilst warlike habits continue to exist, that the 
labour of slaves is increasingly introduced to provide food for 
the muster, and at the same time save him from irksome toil. 
Of this stage in the social movement slavciy* seems to have been, 
as we have said, a universal and inevitable accompaniment. 

But wliere> er theocratic organizations esliiblished themselves 
slavery in the ordinary sense did not become a vital element in 
the social system. The menil.)ers of the lowest class were not in a 
state of individual subjection : the entire caste to which they 
belonged was collectively subject. It is in tlie communities in 
w’hich the military order obtained an ascendancy over the 
sacerdotal, and which were directly organized for war, that 
slavery (as the word is commonly understood) had its natural 
and appropriate place. It is not merely that in its first 
establishment sla\'cry was an immense advance by substitut- 
ing for the immolation of capli\cs, often accompanied by 
cannibalism, their occupation in labour for the benefit of the 
victor. 'This ad\'antage, recalled by an old though erroneous ^ 

’ Servus is not cognate witli servare, as has often been supposed ; 
it Is really related to the Homeric etp^pot and the \‘ci’b etpw, with 
which the Liitin sero is to be connected. It may be here mentioned 
that slave was originally a national name ; it meant a mmi of Slavonic 
race captured and made a bondman to the Gem\ans. “ From the 
Euxine to the Adriatic, in the .state of captives or subjects, . . . they 
(the Slavonian sj over.sprcad the land, and the national appellation of 
the Slaves has lieen degraded by chance or malice from the significa- 
tion of glory to tliat of servitude " (Gibbon, Decline and Fall, ch. Iv.). 
The historian alludes to the derivation of the national name from, 
slava, glory. See Skeat's Btynu Diet., s.v. ; see also Slavs. 
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etymology, is generally acknowledged. But it is not so well 
understood that slavery discharged important offices in the 
later social evolution — first, by enabling military action to 
prevail with the degree of intensity and continuity rcciuisitc for 
the system of incorporation by conquest which was its final 
destination ; and, secondly, by forcing the captives, who with 
their descendants (^arne to form the majority of the population 
in the conquering community, to an industrial life, in spite of the 
antipathy to regular and sustained labour which is deeply rooted 
in human nature. As regards the latter consideration, it is enough 
to say that nowhere has productive industr)' developed itself in 
the form of voluntary effort ; in every country of which we have 
any knowledge it was imposed by the strong upon the weak, 
and was wrought into the habits of the people only by the stern 
discipline of constraint. From the former point of view the free- 
man, then essentially a warrior, and the slave were mutual 
auxiliaries, simultaneously exercising different and comple- 
mentary functions— each necessary to the community. In 
modern slavery, on the other hand, where the occupations of 
both parties were industrial, the existence of a servile class 
only guaranteed for some of them the possibility of self-indulgent 
case, whilst it imposed on others the nece.ssity of indigent idleness. 

It was in the Roman state that military action— in Greece often 
purposeless and, except in the resistance to Persia, on the whole 
fruitless- worked out the social mission which formed its true 
justification. Hence at Rome slavery also most properly found 
its place, so lung as that mission was in progrtiss of accomydish- 
ment. As soon as the march of concyucst had reached its natural 
limit, slavery began to be modified ; and when the empire was 
divided into the several states which had grown up under it, 
and the syst(*m of defence characteristic of tlie middle ages was 
substituted for the aggressive system of anticyuity, slavery 
gradually disappeared, and was replaced by serfdom. 

We have so far dtuill with the political results of ancient slavery, 
and have found it to have been in certain respects not only 
useful but indisyxinsable. When we consider its moral effects, 
whilst endeavouring to avoid exaggeration, we must yet pro- 
nounce its influen(;e to have been profoundly dctrim(;rital. In 
its a(’tion on the slave it marred in a great measure the hay)f)y 
effects of habitual industry by j)reventing the development of the 
sense of human dignity which lies at the foundation of morals. 
On the morality of the masters whether personal, domestic, or 
social the effects of the institution were disastrous. The habit 
of absolute rule, always dang(;rous, was y)cculiarly corrupting 
when it penetrated every department of daily life, and when no 
external interference chc('ked individual caprice in its action 
on the feelings and fortunes of inferiors. It tended to destroy the 
power of self-command, and exposed the master to the baneful 
influences of flattery. As regards domestic morality, the system 
offered constant facilities for libertinism, and tended to .subvert 
domestic peace by compromising the dignity and ruining the 
happiness of the wife. The sons of the family were familiarized 
with vice, and the gtmeral tone of the younger generation was 
lowered by their intimate as.sociation with a despised and de- 
graded class. These d(?ploral)lc results were, of course, not uni- 
versally produced ; there were admirabk; exceptions both among 
masters and among slaves — instances of benevolent protection 
on the one sidf^ and of unselfish devotion on the other ; but the 
evil effects without doubt greatly preponderated. 

Greece . — Wc find slavery fully establislivd in thu Homeric period. 
'J lic prisoners taJicn in war arc rclaint.'d as slav(*s, or sold (//. xxiv. 
H «»/• ransom (//. vi. .^27) by th(‘ captor. Soine- 

limes the men of a coiujuered town or district arc slain 
carri<‘d off {Od. ix. 40). Not unfre<|ucntly 
free persons wore kidnapped by ])irat<*s and sold in other regions, like 
liumaeiis in th«^ Odyssey. The slave might thus be? by birth of equal 
rank with Jiis master, who knew that the same fate might befall 
liimsc?lf or some of the monilK‘rs of his family. The institution does 
not present itself in a very harsh form in Homer, es]>ecially if we 
consider (as (irole suggests) that " all classes were much on a level in 
taste, sentiment .and instruction." The male slaves were employed 
in the tillage of the land and the tending of cattle, and the females in 
domestic work and household manufactures. The j)riricipal slaves 
often enjoyed the coiilidenre of their masters and liad important 
duties entrusted b> cheiu ; and, after le::gtliened and meritorious 


service, were put in possession of a house and property of their own 
(Orf. xiv. 6.p. Grote s idea that the women sla\*es were in a more 
]>itiable condition than the males does not seem justified, excoi^t 
j)tirhai)s in the case of the aletrides, who turned the household mills 
wlxich ground the Hour consumed in the family, and who were soini‘- 
times overworked by unfeeling masters (()r/. xx. 110-119), Homer 
marks in a celebrated couplet his sense of the moral deterioration 
commonly wrought by the condition of slavery (fW. xvii. 322). 

It is, however, in historic theece, where \ve liav'c ample docu- 
mentary information, that it is most important to study the system. 
The sources of slavery in Greece were; (1) Hirth, the condition 
being hereditary. This was not au abundant sonree, women slaves 
being less numerous than men, and wise maslt rs making ^ . 
tli(‘ union of the sexes rather a reward of good sei N'ict' tlian 
a matter of speculation (\en. Oecon, <). 5). It was in 
gt‘nc?ral cheaper to buy a slave than to rt'ar oiie to the age ** 

of lalwnir. (2) Sale of children by their free i)areit(s, which 
was tolerated, except in Attica, or tht'ir exposure, which was per- 
mitted, except at Thebes. The consecpuMire of tiie latliT was some- 
times to subject them to a servitude wors(‘ than death, as is seen in 
the plays of Plautus and Terence, which, as is well known, dei)ict 
Greek, not Roman, manners. FnxMuen, through indigence, some- 
times sold theniwSelves, and at Atlu'ns, up to the time of Solon, an 
insolvent debtor became the slave of his cnulitor. (3) t'apture in war. 
Not only Asi.itics and Thracians thus b(?came slaves, but ii\ the many 
wars between (Grecian states, continental or colonial, (’lre(?ks were 
reduced to slavery by men of tht*ir own race, ('allicratidas pr(»- 
iiounced against the enslavement of (ireeks by Greeks, but violat(‘d 
his own princijde, to which, however, lCj)amin()ndas and Pelojiickas 
appear to have been faithful. (4) l-*iracy and kidna]»j)iiig. The descents 
of jurates on the coasts were a perpetual sourc(* oi dangiT ; the i)irate 
was a gainer cither by the sale or by th<? red{?m))ti()ii of his captives. 
If ransomed, the victim became by Atheni.'in law the slave of his 
redeemer till he j>aid in money or lalxnir the price which had been 
given for him. Kidnai)])ers (andrapodistac) eain<‘d <>11 children e\’en 
in cities, and reared lliem as slaves. WhethcT from hostile forays or 
from j>iracy, any Greek was exposed to the risk of enslavement. 
(3) Commerce. Besides the salt* of slaves which took ])lace as a result 
of the caj)lure of cilic.s or other military opi'ratiuns, there was a 
systematic slave trade. Syria, Poiitus, Lydia, Gakilia, and alK)ve 
all Thrace were sources of supi>ly. b'gyT>f and I^Uli()pia also furnisheil 
a certain number, and It.'vly a few. Ol ioreigiuirs, the Asiatics 
the greatest value, as most amenable to command, and most vt‘rsed 
in the arts of luxurious rclinemenl. Hut Circeks were Jiighest of all 
in esteem, and t.lu‘y werre mueJi sougjit lor foreign sale. Greece 
proper and Ionia supplied the petty JCjislern witli courtesans 

and female musicians and daiict?rs. Atluuis was an imporUiiit slave 
market, and iJie state profited by a tax on the sa)<?s ; but the principal 
marts were those of C yprus, Samos, ICi)hesus ami I'sjx'cially Chios. 

The slaves were enq>l()yed either in donn?siic s<?rvice — as Jioiise- 
hold managers, attendants or j)ersonal escorts — or in work of other 
kinds, agricultural or urban. In early Attica, and even 
down to the time of ik?ricles, the landowners livt?il in the ^ ^ 
country. 'I'he PelojMuiiiesian War introduced a change; 
and after that time tin? proprietors resid(*d at Athens, and 
tlie cultivation was in the hands of slaves. In mauiifactiires and 
commerce, also, servik? gradually ilispku.ed free labour. Sjx'culators 
either directly em]>l()yed slaves as artisans or commercial and banking 
agents, or hired them out, sometim(?s lor work in iniu(!S or factories, 
sometimes for service in private hous(!s, as cooks, llute-players, Ac., 
or for viler uses. There were also j)ublic slaves ; of th(?se some 
belonged to lcmph?s, to which they were preseut(?d as offerings, 
amongst them being tlu? courtesans wlio acb^d as hicrodidi at Coriiitit 
and at Eryx in Sicily ; others wort? aj)i)ro])rialc(l to the service of the 
magistrates or to public works ; then? were at Atheini 1200 Scythiiui 
archers for the jxjlice of the city; slaves .served, too, in the Jleel-, 
and were emi)loyi‘il in the armies, — commonly as workmen, and 
exr.i'ptionally as soldi(?rs. 

The condition of slaves at Athens was not in g(?neral a wretched 
one. Demosthenes {In Mid, p. 530) says that, if the barbarians 
from whom the slaves were bought w(?re inlorined <ff the 
mild Ireatmenl they received, they wouki enterlain a'' 
great esteem for the Athenians, jdautus in more than one jdace 
thinks it necessary to exj>lain to the spectators of liis plays that 
slaves at Athens enjijyed such privik?ges, and evt n licence, as must 
lx* surjirisiiig to a Roman audience, 'i’he sieve was introduced witii 
certain cusR.'mary riles into his j)Osition in the family ; he was in 
j)ractice, though not by law, j)ermit1.e(l to accumulatt? a private fund 
of his own ; his marriage was also n?cogni/ed by custom ; though in 
general exclu(k-d from sacred ceremonies aiirl public .sacrifices, sljix' s 
wen* adinissilile to religious associations of a ])rivate kind ; there uei e 
some j)opular festivals in which they w(?nr allowtxl to participate; 
they had even special oii(?s for themselves both at Athens and in 
other (ireek centres. 'rh(?ir remains were deposited in the family 
tomb of their master, who sometimes erected monuruenls in t(?sti- 
mony of his affection and regret. They often lived on t(?rms of 
iiUimacy < ither with the head of the house or its younger members ; 
imt it is to be feared that too often this intimacy was founded, 
not on mutual respect, as in the heroic example of Ulysses an<i 
Kumaeus, but on insolent self-assertion on the one side and a spirit of 
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unworthy compliance on the other, the latter having itb raison d'iire 
in degrading services rendered by the slave, Aristophanes and 
Plautus show us how often resort was had to the discipline of the lash 
even in the case of domestic slaves. Those employed in workshops, 
whose overseers were themselves most commonly of servile status, 
had probably a harder lot than domestics ; arid the agricultural 
labourers were not unfrequently chained, and treated much in the 
same way a.s beastii of burden. The <lihi)lea5ure of the master some- 
times dismi.ssed his domestics to the more oj)i)rcssive labours of the 
mill or tlie mine. A refuge from cruel ti-eatmciit was afforded by 
the temples and altars of the gods and by the sacred groves. Kor 
did Athenian law leave the slave without protection. He had, as 
Demosthenes boasts, an action for outrage like a freeman, and his 
death at the hand of a stranger was avenged like that of a citizen 
(h’urip. Hec. 2<SK), whilst, if caused by his master's violence, it had 
to be atoned lor by exile and a religious expiation. Even when the 
slave had killed liis master, the relatives of the house could not 
themselves inflict punishment ; they were oblig(‘d to hand him over 
to the magistrate to b(j dealt with by legal process. 'J'he slave who 
had just grounds of complaint against his master could demand to 
be sold ; when he alleged his right to liberty, tiic law granted him 
a <lefe!iidcr and thtj sanctuaries oflercd him an asylum till jndgiiienl 
.should be given. Securities were taken against the revolt of slaves 
by not associating those of the same nationality and language ; they 
wen? sometimes fettered to prevent flight, and, after a iir.st attempt 
at escape, branded to facilitate their recovery. 'I'here were treaties 
between slates for the extradition of fugitives, and contracts of 
mutual assurance between individuals against tlu‘ir loss by flight. 
Their inclination to take advantage of tmporl uni ties for this purpose 
is shown ])y the numlKjr that escaped from Athens to join the 
Spartans when occupying Decelea. There were formidable revolts 
at the mines of Laurium, and more than once in Cliios. The evidence 
ot slavt's -women as well as men — was oft'n, with the consent of 
their masters, taken by torture ; and that method is generally 
commended by the orators as a sure means of arriving at the truth. 

Tire slave could purchase his liberty with his pecuHum by agree- 
ment with his mastcjr. He could bt? liberated by will, or, during his 
„ . master's life, by proclamation in the theatre, the law 

nTuon " courts, or other public jdaces, or by having his name 
^ ' in?«:ril)ed in the jjublic rc?{[isters, or, in the later age of 

Greece, by sale or donation to certain temj)les~an act which did 
not make the slavt? a hierodulus but a fr(?<?man. Conditions w'ere 
somi?times altaclK'd to emancipation, as of remaining for life or a 
definite time with the former master, or another person nanu?d by 
him, or of i)t?rlurming some special service ; j)aynu?iits or rights (if 
succession to property might also be reserved, liy manumj.s.sion 
the Athenian slave became in relation to the.* stale a mt?tic, iji relation 
to his master a client. He was thus in an intermediate condition 
between slavery and complete fr(?edom. If the freedman violated 
his duti(?s to his patron he was subject to an action at law, and if 
the decision were against him he was again reduced to slavery. 
He bccamt? a full member of the state only, as in the case of foreigners, 
by a vote in an assembly of six thousand citizens ; and even this 
vote might be set a.side 'l>y a araffhe paranomOn. Slaves who had 
rendered eminent services to the j)ublic, as lliosc who fought at 
Arginusae and at Cha(?roiiea, were at once admitted to the status of 
citizens in the class of (so-called) Idataeans. Jiut it would a])])ear 
that even in th(?ir case some civic rights were reserved and accorded 
only to their children by a f(?inale citizen, The numlKT of freedmen at 
Athens seeni.s never to have been great. (See further CuiiiiCK, 
Ancient History, § 5.) 

It is w(‘ll known that Aristoth? ht'ld slavcTv to be necessary and 
natural, and, under just conditions, beneficial to both j>arties in 
Th n relation -view.s which were correct enough from the 

view on ***“l^'j regard being had to the c.unt(?mporary 

Mlavm" statcj. His practical motto, if he is the author of 

the Economics altributiHl to him, is "no outrage, and 
no familiarity." I'hen* ought, he says, to be lield out to the slave 
the hop<j of iilxjrty as th<? reward of his servict*. l-Uato condtuuned 
the practici*, which tin* tlieory of Arist(Hle also by implication .sets 
aside as inadmissible, (if tireeks having Cireeks for slaves. In the 
ErtU'.s' he accej)ts Hu? institution as a necessary though embarrassing 
one, and recommends for the safely of tin? masters that natives ot 
(iilierent countries should be mixed and that they should all lx? well 
treat(.‘d. lint, wliilst condemning harshness towards them, he 
encouragt's the feeling of contempt for them as a class. The later 
moral schools of tireect? scarcely at all concern theinselv(\s with Iht* 
in?djtution. 'J'he Epicurean had no scrujde about the st?r\itudc of 
tliose whose labours contributed to his own indulgence and tran- 
quillity. 'I'lie Sloi<'. regar{l(?d the condition of freedom or slavery as 
an extKTnal accident, indittereiit in the eye of wisdom ; to him it 
was irrational to see in liberty a ground of pride or in slavery a subjt.*ct 
of complaint ; from intolerable indignity suicide was an ev(?r-o]x?n 
means of escape. The po(‘ts - especially the authors of the Mew 
Comedy strongly inculcate humanity, and in.sist on the fuiida- 
mcnlal equality of the slav(?. The cel(?l)rated " homo sum " is a 
translation from .Mti-xis, and the S}>irit of it breathes in many ]>a.ssages 
of tlu? (ireek drama. \ fragnumt of Philemon declares, as if in r(.?]>ly 
to Aristotle, that not nature, but fortune, makes the slav'e. Euripkles, 
as might be expected from his humanitarian cast of sentiment, and 


the premature modernism " which has been remarked in him, 
rises above the ordinary feehngs of his time in regard to Uic slaves. 
As Palcy says, he loves " to record their fidelity to their masters, 
their sympathy in the trials of life, their gratitude for kindness and 
consideratti treatment, and their pride in bearing the character of 
honourable men. ... He allows them to reason, to advise, to 
suggest ; ancl he even makes them philosophize on tht? follies and 
the indi.scr(?tions of their suj:jeriors " (compare Med, 5.^ ; Onst, 
809 ; Hel. 72S ; Ion, 854 ; rraq. Melon, 5of:> ; Phrix, 823), But 
we arc not to suppose that even he, latiludinarian and innovator as 
he was, could have conceived the possibility of abolishing an in- 
stitution so d(ieply r(x»ted in the social conditions, as well as in the 
ideas, of his time. 

(For the Helots in Laconia, sec Helots.) 

have already observed that the Koman system of 
life was that in which slavery had its most natural and rclati\’cly 
legitimate place ; and a(:(?ordingly it was at Rome that, as lllair 
has remarked, the institution was more than anywhere else 
extended in its operation and methodized in its details.^^ 

Wo jnust di.stingui.sh from the later slaveiy at Rome what 
IMonim.seii calls " tin? old, in some m(?asuie iiiiioceiit " slai ery, 
iin(l(?r which the farnK^.r tilled the land along with liis « 
slave, or, if he possessi?d more land than he could manage, ourcea* 
placed the slave - either as a steward, or as a sort of lessee obliged to 
leader u]) a jxirtion of the piroduce- - over a detached farm. Though 
slaves were obtained by the (jarly victories of Koine over h(?r Italian 
lUiighbours, no large number v as t?ini)loy(;d on tlu? .sir? all holdings of 
those periods. Hut the extension of ])ropcrties in the hands of the 
])atiicians, and tlu? continual abseiux^s t>.( citizens nxiuired by the 
expan.ling system of coniiuest, lUH.essaiily brought with them a 
demand for slave labour, which wa?( incn.'asingly sui?i)lied by ca])tives 
taken in war. Of the number furnished from this source a few 
particulars from the time of the mature r(‘pul)ho and the first C(!ntury 
of the empire will give some id(?a. In EiJirus, after tlu? victorii s of 
Aemilius Paullus, 150,000 captives were sold. The jirisoners at 
A(jua(.? Sextiae and Vcrcellae w<‘r(‘ qo.ocx) 'J’eulons and (>0,000 
Cimbri. Caesar sold on a single occasion in Gaul (.’5,000 captives. 
Hut slav(Ty, as Hume has shown, is unfavourable to poiiulation. 
Hon('.(* a n gular commerce in .shives was estubJislu-d, which was liased 
oil the " syst(?malically-i)roseeuled hunting of man," and indicated 
an c?ntir(' Tx?rversion of tlu' primitive institution, which wa?; ess(?nlially 
councctcHi with conquest. The? pirat(‘s .sold great numbers of slave s at 
l.)clos, when? was the chi(?f market for this kind of wares ; and these 
sales went on as really, though inon; obscuiely, after the successful 
(‘xjH’dilion of Poni2)ey. 'J'liere was a regular inqxntation to Koine of 
slav('s, brought to some? (?xt(.iit from .Mrica, Sjiain and Gaul, but 
chiefly from Asiatic countries- - Bithynia, Galatia, Ciq)pad(x:ia 
and Syria. A portoYtnm — apparently oi'.<.-(?ighlh for (?unue'hs, one- 
fortieth for others - was jiaid on their imi)ort or exjx^rt, and a duty 
oi 2 or 4 % on the?ir sale. 

There? w(?rc other sources from which slavery was aliinent(?d, 
though of course* in a much le.s.s degree. CiTtaiii oflences reduced 
the guilty jwrsons to slavery {servi poenai), and lhe>' W'(*r(? emjjloyed 
in jmblic W'ork in the quarries or tlu* miiK‘S. Originally, a fatlier 
(?()ul(l sell his children. A creditor could h(dd liis iii.sulvent deblor 
as a slave, or sell him out of th(? city {tyaus I ihvvini). Tin* (‘iislave- 
numt of crcditor.s, (.)V(?rwhclmc(l witl’i u.sury in cons(’(jut'nc(? of losses 
by hostile? raids or thedr own absence on military ser^ ice, led to the 
seces.sjoii to the Mods Saccr (4<»5 u.c .). 'J'he J'cxlelian law* (52(1 n.c.) 
restricted tlx? creditor's lieu (by virtue of a nexnih) to the gocxls of 
his deblor, and enacted that for the liitiue no debtor should lx‘ jmt 
in chains ; hut we hear of debtors oodicli to their (^nxlitors by the 
Iribunals long after — e?\ en in the 1in;e of the Pumc Wars. 

'There were serri publici as \\(‘ll as privati. The s(?rvice of tlic 
magistrate's was at first in Hie hands of freemen ; but the lower 
ollices, as of couriers, .servants of the l.j \v C(jurts, of pri.'-oiis 
and of lemjdes, were aft(T\vai'ds Hik'd by slaves. 'Ihc tnent^" 
exiH'.iilion of ]Mibli(J works also came to l>e largely com- 
mitti?d to then', as the exmstnicUon oi loads, the cleansing of the 
sewers and the maintenance? of tlu aijuedu.cLs. I.otli j^inds of 
functions w('re discharged by slave's, not emly at Ke»me, but in the? 
rural anel provincial mnnici]iahties. 'I'h.e sla\fs (?i a prixate Roman 
were elivkhxl lK?twe‘en the fcurJlia lustica and the juwilia urlana. 
At Hu* hc?ad of the jiimilia ria^tua was Hie vdlicus, himself a slave, 
with the wife who was give'ii him at oru'e to aid liiiii anel to l>ind him 
to his duties, l.’nder him were the seve nd groups ( ni})lo\ed in the 
(liil(*rent branches (»f the exploitation and the care of the cattle and 
liock.s, as well as llu.).se who k(‘])t 01 prep'ared the food, clothing and 
t<x)ls of the whok* stuff and those who altcmded on the master in tht? 
various species of lural sports. slave jirisoii (cryu. minium) was 
j)art of such an establishnu'iit, and there were slaves whose office it 
Was to punish tla offences of tiieir fclkjws. "I'a tlu* jathiUa iivbana 
belonged those who discharged tlu* duties of don.cstii? att(?n(lance, 
the .service of the toilet, batli, table r,,n(l kitchen, besides the eiitei- 
tainment ol the uiasier and his gue,sls by dancing, singing and other 
arts. There were, besides, the slaves who accomj)anied the master 
and mistress out of doors, and w’t're cho.st n for their beauty and 
grace, as guards of honour, for their strength as chairmen or 2)orters, 
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or for their readiness and address in remembering names^ delivering 
messages of courtesy and the like* There were also attached to a 
great household physicians, artists, secretaries, librarians, copyists, 
preparers of parchment, as well as pedagogues and preceptors of 
difierent kinds — readers, grammarians, men of letters and even 
philosophers — all of servile condition, besides accountants, managers 
and agents for the transaction of business. Actors, comic and tragic, 
pantoinimi, and the performers o£ the circus were commonly slaves, 
as were also the gladiators. These last wore chosen from the most 
warlike races — as the Sainnites, (rauls and I'hracians. Familiae of 
gladiators were kept ))y private speculators, who hired them out ; 
they were sometimes owned by men of high rank. 

Several sp(^cial examples and other indirect indications show that 
the wealthier Koinans ])Ossessed large familiae. I'his may be inferred 
from the columbaria of the house of Livia and of oth('r great houses. 
The slaves of Fedanius Secundus, who, in .spile of a threatened 
outbreak of the indignant poi)ulaco, were all put to <U*atli becaiuse 
they liad been under tlicir master’s roof when lie was murdortrd, 
Were four hundred in number, Pliny tells us that Caecilius, a 
freedman of the time of Augustus, left by liis will as many as 41 1(>. 
The question as to the tcHal number of slaves at Kome or in Italy 
is a very dilhcull one, and it is not, perhaps, jjossible to arriv^e with 
any degree of certainty at an approximate estiniato. Gibbon su})- 
I)Oscs that there were in the Itoman world in the reign of Claudius 
at least as many slaves as free inhabitants. But Blair seems right 
in believing that this number, though probably correct for an earlier 
period, is much under the truth for the age to which it is assigned. 
He fixes th<j ])rop()rtion of slaves to free mtui as that of thn‘e to one 
for the time between the conejuest of Greece (14O n.c.) and the reign 
of Alexander Severus (a.I). 222-235). The entire numbc'r of slaves 
in Italy would thus have been, in the reign of Claudius, 2o.iS32,(»oo. 

By the original Roman law the master was clothed with absolute 
dominion over the slavx*, extending to the power of life and dc?alh, 
which is not surprising when we consider the nature of the patvia 
pote.^ta^. Thti slave could not possess pro])ert3' I 

whatever h<^ acquired was legally his masbu's. Ho 
was, however, in juactico permitte<l to enjoy and accumulate chance 
earnings or savings, or a share of what lie produced, under the 
name of peculium. A master coul<l not enter into a contract with 
his slave, nor could he accuse him of llieft before the law ; for, if 
the slave took anything, this was not a subtraction, but only a 
<lisplaccmcnt, of propt;rly. 'I'he union of a male and female slave 
had not the hjgal character of a marriage ; it was a cohabitation 
(contubernium) merely, which was toleratoil, and might be terminated 
at will, by the master ; a slaves was, th(;reforc, not cajioble of the 
crime of adultery, y<‘t general sentinumt seems to havi5 given a 
stronger sanction to this .sort of connexion ; the names of hu.slxi.nd 
and wife arc freely us«*d in relation to slaves on the stage, and e\*eu 
in the laws, ancl in tht^ language of the tombs. For (tntering the 
military service or taking ou him any slate ollicc a slave was punished 
with death. He could not in general be examined as a witness, 
except by torture. A master, when aceu.sed, could oflcr his slaves 
for the “ <juestion," or demand for the same purjicse th<* slaves of 
another ; and, if in tlie lattt'i* case they were injured or killed in the 
proetjss, their owner was in<lemnified. A slave could not accuse his 
mast(?r, except of adultery or incest (under the latter narm? being 
includt'd the violation of sacred things or places) ; the cast? of high 
treason was afterwards add<‘d to tht?se. An accus<?d slave could not 
invoke the aid of the tril)un(?s. The penalties of the law for crime 
were specially s«?vt?re on slaves. 

Columella, likt? Xeno))hon, favours a certain friendliness and 
familiarity in one's intercourse witli liis farm .slaves. Cato ate and 
- drank the samt? coarse victuals as his .slaves, and even had 

of^slaves * <^bildren suckled by his wife, that they might imbibe a 
** fondue is for the family. But he had a strict eye to |)rofit 
in all his dealings with tli(?m. Ho allowed the conluherfiium of 
male and ff‘male r.la\-es at the jirict? of a money payment from 
their peculium. C{dumella regarded the gains from the births as a 
sufficieiiL motive for encouraging these unions, and thought that 
mothers shouhl be reward(?d for their fecundity ; Varro, too, seems 
to have* taken thi.s view. The immense extension of th<J rural estates 
{latifundia) made it impossible? for masters to know their slaves, 
even if they were disposed to take trouble for the ])urpose. Effective 
.superint<MHh?nce eMii by overseers became less easy; the use of 
chains was introduced, and these were worn not oiily in the field 
during working hours but at night in tlie srfjastulum where the 
slaves slept. U rbaii slaves had probably often a life a.s little enviable, 
especially those who v\'ork(?d at trades for s])eculators. Evtni in 
private hou.ses at Kome, so late as the time of Ovid, tlie porter was 
chained. In the familia urbaua tlie favourites of tlie ma.sb r had good 
treatment, and might exercise some influence over him which would 
lead to their receiving fiattery and gifts from those who sougiit his 
vote or .solicited his support. Doubtles.s there was often genuine 
mutual affejction ; slai'es sometimes, as in lu^ted instance.s during tlio 
civil wars, showed the noblest spirit of (lesotioTi to trieir masters. 
Those who were not inmates of the household, but were employed 
outside of it as keepers of a slioj) or boat, chiefs of workshops, or 
clerks in a mercantile business, had the advantage of greater freedom 
of action. The slaves of the leno and the latiisla were iirobably in 
most cases not only degraded but unhappy. The lighter punish- 


ments inflicted by masters were commonly personal chastisement or 
banisJimeut from the town house to rural labour ; the severer were 
employment in the mill {pistrinum) or relegation to the mines or 
quarries. To the mines also speculators sent slaves ; tlu?y worked 
lialf-naked, men juid women, in chains, under tht? lash and guarded 
by soldiers. Vedius l^ollio, in the time of Augustus, wa.s said to 
liave thrown his slaves, condemned sometimt!s for trivial mistakes 
or even accidents, to the lampn?ys in his fishpond. Cato advised 
the agriculturist to sell his old oxen and his old slaves, as well as his 
sick ones ; and sick slaves were expo.secl in the island of Aesculapius 
in the Tilxjr ; by a decret? of Claudius .slaves so exposed, if they 
recovered, could not be reclaimed by their masters. 

Though the Koman slavt?s were not, like the Spartan Helots, kept 
obedient by systematic terrorism, their large numbers were a constant 
.source of danger. The law under which the slaves of Fedauius were 
injt to death, probably introduced under .\ugustus and more fully 
enacted und(?r Nero, is sufficient proof ol this anxiidy, whicli indeed 
i.s strongly stated by 'I'acitus in his narrative of the facts. Tliere had 
been many conspiracies amongst tin? slaves in tlie course of Koman 
history, and some formidable iiisurreciious. The growth of the 
latifuhdia made the slaves more and more numerous and formidable. 
Free labour was discountenaneed. Cato, Varro and Columella all 
agree that slave labour was to be jireferred to frtrt? except in unhealtJiy 
regions and for large occasional operations, wiiich probably tran- 
scended thi* cajiacity of the permanent familia yustica. Cicero and 
Livy bear testimony to tlie disaiipearanet? of a free ])lebs from the 
country districts and its replacement by gangs ol slaves working on 
great estates. The worst form of such i)raedial slavery existed 
in Sicily, whitlu?r Mommsen suppostrs Hint its })eculiarly harsh 
features had been brought by tht‘ Carthaginians. In Sicily, accord- 
ingly, the first n?a]ly .st'rious .s(*rvile insurrections look }>lace. 'I'liif 
rising under Euinis in 133 u.c. was witJi some dilliculty suppressed by 
Rupilius. l*artial revolts in Italy succeeded ; and Llieii came the 
second Sicilian insurrection undi?r I'rjqiho and AtUt?iiio, followed liy 
the. Servile War in Italy under Sjiartacus (q.v.). Clodius and M ilo used 
bands of gladiators in tJi<?ir city riots, and this action on tlu' J>art of 
the latter was approved by Cicero, in the First Civil War they were 
to be found in botli camps, and tlu* murderers ol Caesar were e.scorted 
to the Capitol by gladiators. Antony, Octavius, and Sextus Fonn>eiuH 
enqdoyeu them in the S(‘coud Civil War ; and it is recorded by 
Augustus on the Moiiiiint?ntum Ancyrannm tliat he gave back to 
tlioir masters for puni.shment about 30,000 slaves who luul abscontlt!tl 
and Imnie arms against tlie state. Under Tiberius, at the dtjatfi ol 
Caligula, and in the reign of Nt ro th(*re were threatening moveim^nts 
of the slaves, lii the wars from Otlio to Vt.'sjuisiau they w(?ro em- 
ployed, as Tacitus tells us, even by the most scrnjmlous generals. 

Blair, in comparing tlie Grec'k and Roman sysli?ms of slavery, 
points with justice to the greater facilily and lreqiii?ncy of emancipa- 
tion as the great supt?ri()rity ol tJie lattia*. No Roman slave, he says, 
" needed to (h*spair of becoming both a freeman and a citizen," 
Manumission was of two kinds — jxista or regular, mul minus fusta. 
Uf manumissiv fusta there wi?re four modes : (1) by a(lo})tion, rarely 
resorted to ; (2) by testament, already recognized in the 'I'welve 
Tables ; (3) by census, which was ol excejitional use, and did not 
exist later than the time of Ves])asian ; and (.j) by vinUicia, wliicii 
was tlu? usual form. In the last method th<? masbsr turned the .slave 
round, with the words " liber esto," in tin* pres(?iice ol the j mu? tor, that 
ofiicer or his lictor at tlie same time striking tlie slave witJi his rod. 
'riie manumissio minus jitsla was efiect<?d by a sullicieiit rrianilesta- 
ti(m of the will of the. master, as by l<*tter, by words, by initting the 
pileus (or caj) of liberty) on tlie slave, or by any other formality 
whicli had by u.sage become significant of tlu? intention to Jiberali', or 
by .such an act as makiiig tin? slave the guardian of liis cJiildien. 
lliis extra-legal sort of manumission was inconqfiete and ]>n?carious ; 
even after the lex Junia Norbana (a.o. iq), wliicli assimilated the 
position of tIio.se so liberated to that of Uie Latin colonists, imder 
the name of Latini juuion?s, the })erson remainerl in tlu* «'ye ol the 
law a .slave till his th?ath and could not disjio.se oi Jiis peculium. 

A freedman, urile.ss he b<;cairie .such by o]>eration oi law, n?mained 
client of his master, and botli were bound by the null iial obligations 
arising out of that relation. 'I'hesc obligations existed al?.o m tiie 
case uf freednuui of tlu? state, of cities, Kmiples and eorjiorations. 
'I he fre(;dman took his former mast(;r’s name ; lie owed liini deference 
{absequtum) and ai<l (officium ) ; and neglt ct <d llu.vse obligations was 
}nini.riu?(l, in extreme cas(js even witli Joss of li belly. Conditio/i.s 
might be annexed by the master to the gilt ol fn?e(lom, as of continued 
re.side.nce with him, or of g<?neral .service or some particular duty to U; 
performed, or of a money ]>aymt'nt to be made. But the ])raeti»r 
Rutilius, about tlu* beginning ol the 1st century b.c., limited Du; 
excessive imposition of such ctmriitions, and his restrictions were 
carried further by the later jurists and tht? imperial coiistituDons. 
leading natural htiirs ol an intestate freedman, tlie master, now 
patron, succeeded to his jinqierty at his death ; aiul he could disposal 
by will of only half his posse.ssions, the jiatroii receiving the other 
half. Freedmen and their sons were subject to civil di.sahilities ; the 
third generation became inqenui (full citizens). 'Ihiis, tlie slave 
element tended to merge itself in the general jiopular Ixxly. 

It was often a jiecuniary advantage to the ina-ier to liberate his 
slave : he obtained a paymieiit which enabled him to buy a substitute, 
and at the same time gained a client. Thi.s ol cour.^e pre.suppo.sei» the 
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recognition of the right of tlie slave to his peculium ; and the same 
is implied in Cicero's statement that a diligent slave could in six 
years purchase his freiedom. Augustus set himself against the 
undue multiplication of manumissions, probably considering the 
rapid succession of new citizens a source of social instability, and 
recommended a similar policy to lus successor. The lex Aelia 
Sentia (about a.d, 3) Jorbatle manumission, except in strictly limited 
cases, by masters under 20 yc^ars of age or of slaves under 30 ; and 
the lex i/uria Caninia (aljout a.ij. 7) fixed the proportion of a man’s 
slaves wliicU In* could liberat(i by testament, and forbade more than 
a hundred being so enlrandiiseci, whatever might be the number of 
the famiJia. Under the emihre the freedmen rose steadily in influ- 
ence ; they became admissible to the rank of equites and to the 
S(?nale*; they obtained provincial governments, and were appointed 
to ollices in the imperial household which virtually ])lar.e(1 thtJm at 
the lu'acl of administrative departments (see PallasI and Naucissus). 
i*reeclmen of humbler rank, on Iho other hand, filled the minor 
ollices in the administrative service, in tlie city cohorts, and in 
the army : and we shall find that they entered largely into the 
trades and professions when free labour began to revive. 'rh(*y 
appeared also in literature, 'I'iro, the amanuensis of Cicero; 
Hyginus, the librarian of Augustus; Livius Andronicus, Caeciliiis, 
Statius, Terence, Publilius Syrus, Phaedrus and iCpictctus. 

In the 2nd century of the Christiau'era we find a marked change 
with respect to the institution of slavery, both in th<5 region of 
tlioiight and in that of law. Already the princiifles of reason and 
humanity ]\ad been applied to the subject by Seneca. But it was 
in tlio 2nd century, as we have said, that " the victory of moral 
ideas ” in lliis, as in other d<*i)artments of life, became “ decisive. . . . 
Dio Clirysostom, tiu' adviser of 'Irajan, is llie first Greek writer who 
lias pronounced the principk? ol slavery to be contrary to the law of 
nature ” (Mark Pattison). And a parallel change is found in the 
])raclical policy of the state. 'I'he military vocation of Koine was 
now felt to have rcaclicd its normal limits ; and the emi)erors, under- 
standing that, in the future, industrial activity must prevail, 
]»repareci tlie abolition of slavery as far as was then possible, by 
honouring the freedmen, by protecting tlie slave against his master, 
and by facilitating manumissions. TJie general tendency both of tlie 
imjierlal constitutions and of the maxims of the legists is in favour 
of liberty. 'I'lie jiractices of exposure and sale of cjiildren, and of 
giving them in j)U*dge? lor debt, are forbidden. Diocletian forbade a 
tree man to sell Jiimself. Kidnaiijiers (fHa^iarii) were punished with 
death. The insolvent debtor was withdrawn from the yoke of his 
cretlilor. Wliile tlie slave trad<^ was })erinitled, the mutilation of 
boys and young men, too often ])ractiscd, was punished with exile 
anil even with ileath. In redhibitory actions (for tlie annulment 
of sales), if a slave were returned to the seller, so must also be liis 
jniremts, brotliers and porsonae cotitubevnio conjunctae. In the inter- j 
])retation of testain(‘nts it w'as to be assumed that members of the I 
same family were not to be separated by th<' division of thi* succession. 
'Phe law also favoured in special cases tiie s<*curity of the peruliujiif 
though in general priuci])ie it still remained tUi? property of U.e 
master. Tlie state* granted to public slaves tlie right of bequeathing 
iialf their possessions ; and private jjersons soineliincs permitted 
similar dispositions even to a greater extent, though only within the 
familia. Hadrian look from masters the power of life and deatli and 
abolished the subterranean jirisons. Antoninus Pius punished him 
who killed Ids own slave as if lu* luid killed another's. Already in the 
time of Ni.to the magistrates had been ordered to reciuve the slave’s 
complaint of ill-treatment ; and the lex Petronia, bt‘loiigiiig to the 
same or an earlier period, forbaile masters to hand over their slaves 
to combats wnth wild lieasls, Antoninus directed that slaves treated 
willi excessive cruelty, wlio had taken refuge at an altar or imperial 
image, should be sold ; and this jirovision was extended to cases in 
wliich the mastiT had employed a slave in a way degrading to him or 
beneath his character. M. Aurelius gave to masters an action against 
their slaves for any cause of com])laint, thus bringing their relation 
more directly urulcr tlu^ surveillance of law and j)ublic opinion. 

A slave’s oath could still not be taken in a court of law ; lie was 
interrogated by tiie " (juestion ” ; but th(^ emperors and jurists 
limited in various ways tlu' ajiplication of torture, adding, however, 
as we ha.v(? mentioned, to the cases in which it could i)reyionsly be 
.':j)peal(*d to that of the crime of majestas. For certain allegt'd 
oiicMtcos of the master the slave could bring an action, b(*ing 
rt'prcsented for the i)nrpose l>y an adsei'tor. Emancipation tvas 
facilitated. The pow('r of imixising conditions on testamentary 
manumissions was r{‘strict(‘d, ami these conditions interpreted in the 
sense most fa\'our:i.l»lo to freedom. 'I'he emperor could confer lilu'rty 
bv pn'si'iiting a gold riv.g to a slave with the consent of the master, 
a d tiie legal profes.s called natalium made him a full citizen. 

1 1 was decided tlu’t libet I y cwuld not be forfeited even by a prescrii>- 
iion of sixty years' duration. 

The rise of Ciirisfiauify in the Roman world still further improveil 
file condition of tiu* skL\(?. 'Ihe sentiments it created were not only 

.. favourablt* to the humane treatment of the class in the 

• present, but v/eni the germs out of which its entire libera- 

destined, at a later period, in part to arise. It is 
ti’ini y, sometimes objected that the Christian church did not 
denounce slavery as a social crime and insist on its abo!it’on. We 
have seen that slavt'ry was a fundamental elcmcni of the old Roman 


constitution. When the work of conquest had been achieved, it could 
not be expected that a radical alteration should be suddenly wrought 
cither in the social system which was in harmony with it, or even in 
the general ideas which had grown up under its influence. The latter 
would, indeed, be gradually affected ; and accordingly we have 
observed a change in the policy of the law, indicating a change in 
sentiment with respect to the slave class, which docs not appear to 
liave been at all due to Christian leaching. But the institution 
itself could not be at once seriously disturbed. The results must 
have been disastrous, most of all to the slave population itself. 
Before that end could be accomi)lished, an essentially new social 
situation must come into existence. But in the meantime much 
might be done towards further mitigating the evils of slavery, 
e.siiecially by impressing on master and slave their relative duties and 
controlling their behaviour towards one another by the exercise of an 
independent moral authority. This was the work open to the 
Christian priesthood, and it cannot be denied that it was well dis- 
charged. Whilst the fathers agree with tiie Stoics of the 2nd century 
in representing slavery as an indifferent circumstance in the eye of 
religion and morality, the contempt for the class whicli the Stoics too 
often exhil)itcd is in them replaced by a gimuine sympathy. 'J'hey 
protested against the multiphcation of slaves from motives of vanity 
m the houses of the great, against the gladijvtorial combats (ulti- 
mately abolished by the noble self-devotion of a monk) and against 
the consignment of slaves to the theatrical profession, which was 
often a school of corruption. 'J'he church also encouraged the emanci- 
pation of indiviilual slaves and the redemption of captives. And 
its influence is to be seen in the legislation ol the Christian emperors, 
which softened some of the harshest features that still marked the 
institution. But a stronger influence of Christianity appears in 
riieodosius, and this influence is at the highest in tin? legislation of 
Justinian, Jts systematic effort is, in his own words, " pro liberlate, 
qiiam et fovere et tueri Romanis legibus et i)raeci])ue nostro numini 
lieculiare est." Law still refused in general to recognize the marriages 
of slaves ; but Justinian gave them a legal value after email cipa lion 
in establishing rights of succession. Unions between slaves and free 
women, or between a freeman and the female slave of another, 
continued to be forbidden, and were long punished in ctTtain circum- 
stances with atrocious severity. As witness, the slave was still 
subject to the question ; as criminal, he was punished with greater 
rigour than tlie freeman. If he accus(*d his master of a crime, unless 
the charge was of treason, he was burnt. Jhit he coulii maintain a 
l(*gal claim to his own liberty, not now mi'ndy tluough an adsertor, 
but in p(T.son. A female slave was still h(‘ld incapable of the offence 
of adultery; but Justinian visited with death alike the rape of a 
slave or freedwoman and that of a free maiden. Already the master 
who killed his slave had l)t‘en punished as lor homicide, except in the 
case of his unintended death under correction ; tknistantine treated 
as homicide a number of sp(‘cially-enumcrated acts of cruelty. Even 
under Theodosius the combats of the amphitheatre were permitU*d, 
if not encouraged, by tht? stale autliorities ; these sjiorls were still 
exiiectcd from the candidates for public honours. Combats of men 
with beasts were long(‘st continued ; they had not ceased even in the 
early years of the rt'ign of Justinian. A m^w })rocess of manu- 
mission was now established, to be performed in the churches 
through the intervention of the ministers of religion ; mid it was 
jirovided that clerics could at any time by mere exi>ressioii of will 
liberate their sl;i\'es. Slaves \vho were admitted to holy orders, or 
wdio entered a monastery, became freemen, under certain r(?stricli*ons 
framed to jirevent fraud or injustice. Justinian abolished the 
p<*rsonal coniiitious which the legislation of Augustus had required to 
l>e satisfied by the master who emancipated and the slave who was 
manumitted, and removed the limitation of number. 'l iu* liberated 
slav(‘, w’hatever the process by which he had obtained his freedom, 
l)(*came at once a full citizen, his former master, how'ever, ictaining 
llie right of jiatroiiage, the abolition of wliich would probably have 
discouraged emancipation. 


Transition to Serfdom ,— slavery of the working classes 
was not directly changed into the system of personal freedom. 
There was an intermediate stage which has not always been 
.sulTiciently discriminativl from slavcr\’. We mean the regime 
of serfdom. In studying the origin of this transitional state of 
things, four principal considerations have to be kept in view. 
(1) As Gibbon obser^Ts, the completion of the Roman system of 
conquest reduced the supply of slaves. It is true that, when 
the barbarian invasions began in the 3rd cenUiry , many captives 
wen' ma^le, who, when not enrolled in tlic army , were employed 
in agriculture or domestic service ; but the icgular importation 
was increasingly diminished. This improved thi; condition of 
the slave by iTndering his existence an object of greater value 
to his nui-ster. It wa.s clearly to the interest of each family 
to jire.serve indefinitely its own hereditary slaves. Hence the 
aliolition of the external slave trade tended, in fact, to put an 
end to internal sales, and the slaves became attached to the 
houschokls or lands of their masters. (2) The diminished suppljr 
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of slaves further acted in the direction of the reliabilitation of 
free labour. A general movement of this kind is noticeable 
from the 2nd century onwards. Freemen had always been to 
some extent employed in the public service. In private service 
superior posts were often filled by freedmen ; the higher arts — 
as medicine, grammar, painting — were partly in the hands of 
freedmen and even of ingenui ; the more successful actors and 
gladiators were often freedmen. In the factories or workshops 
kept by wealthy persons slave labour was mainly employed ; 
but free artisans sometimes offered their sciences to these estab- 
lishments or formed assocnations to comj)etc with them. VVe 
have seen that free persons liad all along been to some extent 
employed in the cultivation of land as hired labourers, and, as we 
shall presently find, also as tenants on the great estates. How 
all this operated we shall understand when we examine the 
remarkable organization of the state introduced by Diocletian 
and his successors. (3) I'his organization established in the 
Roman world a j>ersonal and hereditary fixity of professions and 
situations which was not very far removed from the caste system 
of the East. The purpose of this was doubtless to resist by a 
strong internal consolid ".tion the shock of the invasions, to secure 
public order, to enforce industrious habits, and to guarantee 
the financial resourc es of the stale. Personal independence^ 
was largely sacrificed, but those still more important ends were 
in a great measure attained. This system, by diminishing the 
freeman’s mastery over himself and his powc^r to determine his 
occupation, reduced the intcrA'al between him and the slave ; 
and the latter on the one hand, the free domestic serv'ant and 
workshop labourer on the olhc^r, both passed insensildy into the 
common condition of serfdom. (4) The corresponding change, 
in the case of the rural slaves, took place through their being 
merged in the order of coloni, 'Phe* Roman colonus was originally 
a free person who took land on lease, ('contracting to pay to the 
proprietor either a fixed sum annually or (when a cohmm par- 
iiarius) a certain proportion of the produce of the farm. Under 
the emperors of thc^ 4th century the name designalc'd a cultivator 
who, though personall}' free, was attached to th <5 soil, and 
transmitted his condition to his descendants ; and this became 
the regular status of the mass of Roman cultiN'ators. The class 
of coloni appears to have* been composed ])artly of tenants by 
contract who had incurred large arrears of rent and were detained 
on the estates as debtors partly of foreign captives or 

immigrants who were settled in this condition on the land, and 
partly of small proprietors anf' other j)oor men who veduntarily 
adopted the status as an improvement in their position. 1'hey 
paid a fixed proportion of the produce {pars agraria) to tlnr owner 
of the estate, and ga\'e a determinate amount of labour (operac) 
on the portion of the domain which he kept in his own hands 
(manstis dominicus). The Uvw for a long lime took no notice of 
these customary tenures, and did not systematically constitute 
them until the 4th century . It was indeed the requirements of the 
fiscus and the conscription which impelled the imperial govern- 
ment to regulate the system. 'I’he coloni were inscribed {adsmpli) 
on the registers of the census as paying taxes to the state, for 
which the pr()|)rictor was responsible, reimbursing himself for tlic 
amount. In a constitution of Constantine (a.ij. 3.^2) we find the 
colonus recognized as {)ermariently attached to the land. If he 
abandoned his holding he was brought liaek and punislied ; and 
any one who received him had not only to restore him but to 
pay a penalty. He could not marry out of the domain ; if ht? 
look for wife a colona of another proprietor, she was restored to 
her original locality, and the offspring of the union were divided 
between the estates. The children of a colonus were fixed in the 
same status. They and their descendants were retained, in the 
words of a law' of Theodosius, “ quodam aeterniiatis jure,” 
and by no process could be relieved from their obligations. 
By a law of Anastasias, at the end of the 5th century, a colonus 
who had voluntarily come into an estate was by a tenure of 
thirty years for ev^er attached to it. The master (dominus) 
coul(i inflict on his coloni “ moderate chastisement,” and could , 
chain them if they attempted to escape, but they had a legal | 
remedy against him for unjust demands or injuiy to them or | 
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theirs. In no case could the rent or the labour dues be increased. 
The colonus could possess property of his own, but could not 
alienate it without the consent of the master. Thus, whilst the 
members of the class wt're personally free, their condition had 
some incidents of a st'ini-servilc cliaracter. They arc actually 
designated by Theodosius, “ st^rx i lerrae cut nati sunt.” And 
Salvian treats the proposition “ coloni divitiim fiunt ” as (xpii- 
valent to “ vertuntur in servos." This is indeed an exaggeration ; 
the colonatus was not an oppressive system ; it aflorded real 
security against unreasonable demands and W'aaton disturbam'c’, 
and it was a great advance on the system of the jamilia rustica. 
But the point w'hieh is important is lliat there was a certain 
approximation between the condition of the colonus and the 
slave which tended tow'ards the fusion of both in a single 
class. 

Besides the coloni there w'ere on a great estate — and those of 
the 4lh century were on a specially larg(‘ scaU; a number of 
praedial slaves, who worked collectively under o\'erseers on iht; 
part of the property which the owntT himstdf cultivated. But 
it w'as a coxnnion practice to settle certain of the slaves (and 
]>ossibly also of the freedmen) on other portions of the estate, 
giving them small farms on conditions similar to tliose to whieli 
the coloni were subject. These slaves are, in fact, de.scribcd by 
Ulpiaii as quasi coloni. They had their own liousivholds and were 
hence distinguished as casati. In law llntse slaves were at first 
absolutely at the disposal of their masters ; thiy had no property 
ill the strict s<‘nse of the word, and could be sold to anoth(‘i* 
proprietor and separated from llieir families. But the landlord’s 
interest and th(‘ general tone of hiding alike modiliiul pracli(’0 
even before the int(Tvention of legislation ; tlu y were habitually 
continiu'd in their holdings, and came to jiosscss in fact a per- 
petual and hereditary enjoyment of them, liy a law of N'alen- 
tinian 1 . (377)-the sale of these slavt‘S was inlerdict(‘d unless lh<* 
land they occupied were at the .same lime sold. 'J’hc Icgiil dis- 
tinction Ixdwcen the coloni and ihv. slave t(‘nants continued to 
exist after the invasions ; but th(5 jmictic'al dirfonmee was 
greatly aitentuat(ul. 'J’lui colonus often occupied a sen/ih; 
mansus, and the slave a mansus originally appropriated to a 
colonus. Intermarriages of th(‘ two classcis beciarne frequemt. 
Already at the end of tlu; 7th century it does not appear tliat 
the distinction between them had any substantial existence. 

The influence of the Northern invasions on tlu^ change; from 
slavery to .serfdom was, in all j)robal)ility, of little iiccounl. 
The change W'ould have taken ])lace, though peirhaps not .vo 
sj)eedily, if they had never occurred, h'or tlu* deveh^pmenls of 
the Middle Ages sec* SKKn)OM and ViLi.r:NA(;E. 

Modern Slave Trade. Not very long aft(*r the disap[)earanc(; 
of serfdom in the most advanc(‘(I eommunities comes into sight 
the new .sysUan of colonial slavery, which, instead of being the 
sy>ontan(*ous outgrowlh of social necessities and subserving a 
temporary need of human d(;velopment, was politically a.s well as 
morally a monstrous alxTration. 

In 1442, when the Bortiigiiese under Prince Henry tlu; 
Navigator were exploring the Atlantic coast of Africa, one of 
his ofiic(;rs, Antam (ionsalves, wlio had capturcid some 
Moors, was directed by the princ;e to carry them luu'.k colo^ca. 
to Africa. He received from the Moors in exchange; for 
them ten bhurks and a quantity of gold dust, 'liiis excited the 
cupidity of his fellow-countrymen ; and tluy fitted out a large; 
number of ships for the trade;, and built several forts on the 
African coast. Many negroc;s were brought into Spain from these 
Portuguese settlements, and the; cedonial slave trade first a[)pe‘ars 
in the form of the introduction into lJu* newly-di.scovered western 
world of dc.scendants of lliesc iiegroc.s. When Nicolas de 
Ovando was sent out in 1502 as governor of Haiti, wliiist 
regulations, destined to prove illusory, were made for iJu- i)ro- 
tcction of the natives of the; island, pcrmi.ssion was giv<;n to carry 
to the colony negro slaves, born in Se;ville and other parts of 
Spain, who haei l)een instructed in ll'ie Christian faith. It appears 
i from a letter of Ovando in 1503 that there were at that time 
I numbers of negroes in Haiti j he requested that no more might 
I be permitted to be brought out. In 1510 and the following years 
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King Ferdinand ordered a number of Africans to be sent to 
that colony for the working of the mines. 

Before this time Columbus had proposed an exchange of his 
Carib prisoners as slaves against live stock to be furnished to 
Haiti by Spanish merchants. He actually sent home, in 1494, 
above 500 Indian prisoners taken in wars with the caciques, 
Who, he suggested, might be sold as slaves at Seville. But, 
after a royal order had been issued for their sale. Queen 
Isabella, interested by what she had heard of the gentle and 
hospitable character of the natives and of th(‘ir docility, procured 
a letter to be written to Bishop Fonseca, the superintendent of 
Indian affairs, suspending the order until inquiry should l>e made 
into the causes for which they had been made prisoners, and 
into lawfulness of their sale. Theologians differ(*,(l on the 
latter question, and Isahtdla directed that these Indians should 
be sent back to their native country, 

Rartoloine de las Casas, the celebrated bishop of Chiapa, 
accompanied Ovando to Haiti, and was a witness of the 
cruelties from which the Indians suffered under his administra- 
tion. He came to Spain in 1517 to obtain measures in their 
fa\’Our, and he then made the suggestion to Charles that each 
Spiinisii resident in Haiti shoukl have licence to import a 
dozeii n(‘gro sla\ es. Las ('asas, in his Bhioria de las Indias 
(lib. iii. cap. 101), confesses the error into which he thus fell. 
Other good men appear to have given similar advice about the 
same time, and, as has been shown, the practice was not absolutely 
new : indeed the young king had in 1516, whil.st still in Flanders, 
granted licences to his courtiers for the importation of negroes 
into the colonics, though Jimenes, as regent of (astile, by a 
decTee of the same year forbade the practice. The suggestion of 
Las Casas was no doubt made on tlie ground that the negroes 
could, better than the Indians, bear the labour in the mines, 
which was rapidly (exhausting the numbers of the latter.^ He 
has sometimes on this plea been exonerated from all censure ; 
but, though entitled to honour for the zeal wliich he showed on 
belialf of the natives, he must bear the blame for his violation 
or negl(‘ct of moral principle. His advice was unfortunately 
adopted. “ Cd\arles,” says Robertson, '' granted a patent to 
one of bis Flemisli faxoiirites, containing an exclusive right 
of supplying 4000 negroes annuall)' to Haiti, Cuba, Jamaica 
and Porto Rico. The favourite sold his patent to some (Genoese 
merchants for 25,000 ducats ” ; these merchants obtained the 
slaves from the Portugue.s<‘ ; and thus was first systematized 
the slave trade between Africa and America. 

Thcj iirst wlio eiig.iged in tlit: triiffjc wiis Sir JoJin 

Hiiwldii-s {q.v.). 'riiu Liiglisli .skive trailers were at first allogether 
Enrtand in sijj)i)lying the Spanisli .settlements. Indeed 

* * the reign of J Elizabeth passed without any Jiiiglish colony 

having been ]H?rinaiiently established in America. But in 1020 a 
Dutch sJiij) from the coast (d Guinea visited Jamestown in Virginia, 
and sold a Jiart of her cargo of negroes to the tobacco-planters. 
'J'his was the first beginning of slaviTy in Tiritish /\m(‘rica ; the 
number of mgrot^s was afterwards continually increased — though 
apjiari'iUly at first slowly— by imjnirtation, and the field-labour was 
inoie and more performed by .st.*r\-jle hands, so that in 1790 the state 
of Viiginia contained 200,000 negroes. 

The African trade of England was long in the hands of cxclu.sive 
comjianies ; but by an act of the first year of William and Mary it 
becamt* fret; and open to all subjt'cts of the crown. The African 
Cojnpan> , howeveu', continued to exist, and obtained from time to 
timr l.irge i)ailiaiJientary grants. By the treaty of Utrecht the 
asii'iiio,*’ 4)r (on tract for supplying the Si)anish colonies with 4800 
i.egnu s annually, wliich had i)reviou.sly i)as.se<l Irom the Dutch to 
liic Frcne.In was transferred to Great Britciin ; an English company 
was to enjoy tlit' monopoly for a period of thirty years from ist 
y.iiy 1713. liut the conlraet came to an end in 1739, when the 
complaints of the Englisii merchants on one side and of the Spanish 
oliicials on the other rose to such a height that Philip V. declared his 

’ Tlie SjKiniards, in the .space of fifteen years sub.sequcnt to the 
di.scovery of the West ladies, had, us Kobortsua mentions, reduced 
the nati>'es of Haiti from a million to 60,000. 

^ 'riie Si>anijnds w^ere prexented from forming establishments on 
the African coast by the Bull of Demarcation (" Inter caetera '’) of 
Poi><‘ Alexander VI. (1403), which forbade their acquiring territory 
to tlif (.ast of the mtTuJian line of loo m. west of the Azores. 'J'hey 
coiil<l thfereore .supj)ly theii American posses.'sioiis with slaves only 
b;,- ( or.i racts with other powders. 


determination to revoke the asiento, and Sir Robert Walpole was 
forced by popular leeUng into war witii Spain. Between 1680 and 
1700 about 140,000 negroc.s were exported by the African Company, 
and 160,000 more by private adventurers, making a total of 300,000. 
Between 1700 and the end of 1786 as many as 610,000 were trans- 
ported to Jamaica alone, which had been an English possession 
.since 1655. Bryan Edwards estimated Uie total import into all the 
British colonies of America and the West Indies from 1680 to 
1 780 at 2,130,000, being an annual average of 20,095. The British 
slave trade reached its utmost extension shortly before the War of 
American Independence. It was then carried 011 principally from 
Liveq)0()l, but also from Ix)ndon, Bristol and Lancaster ; the entire 
number of slave shii>s saihng.from lliose ports was 192, and in them 
space was provided for the transport of 47,146 negroes During the 
war the nnmber decreased, but on its termination the trade im- 
mediately revived. When Edwards wrote (1791), the number of 
European factories on the coasts of Africa was 40 ; of these 14 were 
Enghsli, 3 French, 15 Dutch, 4 Portuguese and 4 Danisli. As cunect 
a notion as can Ik; obtained of the numlxirs aiiuuaily exported from 
the contiiKJTit about the year 1 790 by traders of the several European 
countries engaged in the traffic is sup])li(;d by the following state- 
ment : — “ By llie British, 38,000 ; by the French, 20,000 ; by the 
Dutch, 4000 ; by the Danes, 2000 ; by line Portuguese, 10,000 ; 
total 74,000/' Thus more than half the trade was in British hands. 

'the hunting of human beings to make them slaves was gn-atly 
aggravated by the demand of the European colonies. 'I'he native 
chiefs engaged in forays, sometim(‘s even on their own 
subjects, ior the jiurposcoi procuri ng slaves to lx* exchanged 
for Western commodities. They oftim set lire to a village 
by night and r.a])tured the inhabitants when trying to ** 
escapt*. 'Phus all that was shocking in the barbarism of Africa was 
multiidied and inteusilied by this foreign stimulation. Exclusive 
of the .slaves who died before they saihxi Iroin Africa, izj % were lost 
during t.lu‘ir passagi* to the We.st Indies ; at Jainaii;a 44 % died whilst 
in the harbours or before the sale and one* third more in the “ season- 
ing." Thus, out of every lot of 100 ship)>e(l from Africa 17 died in 
about 9 weeks, and not more than 50 lived to be effective labourers 
in the islands. 'I'he circumstances of tlitur subsequent life on the 
jilantatiuns were not favourable to the increase of their numlxTs. 
In Jamaica there wx;re in 1690, 40,000 ; from that year till 1820 there 
were imported 800,000 ; yet at t)vt‘ latter dale there w«*re only 
340,000 in the island. One cause which firevented the natural in- 
crease of population was the ine<tuality in the numbers of the .si xes ; 
in Jamaica alone there was in 1789 an excess of 30,000 males. 

Movement against the Slave Trade, — When the nature of the 
slave trade began to he understood by the public, all that 
was best in England was advense to it. Among those 
who denounced it besides some whose names are now • 

little known, but arc recorded in the pages of Clarkson — were 
Baxter, Sir Richard Steele (in Inkle and Yarico), the poets 
Southern (in Oroonoho)^ Pope, Thom.son, Shcn.stone, Hyer, 
Savage and above all Cowper (see his Charity ^ and Task, bk. 2), 
Tliomas Day (author of Sand ford and Merton), Sterne, Warburton, 
Hutcheson, Jleattie, John Wesley, Whitfield, Adam Smith, 
Millar, Robertson, Dr Johnson, Paley, Gregory, Gilbert Wake- 
field, Bishop Porleus, Dean Tucker. The question of the legal 
existence of slavery in Great Britain and Ireland was raised in 
conseijuencc of an opinion given in 1729 by Yorke and Talbot, 
attornt^y-general and solicitor-general at the time, to the effect 
that a slave b\' coming into those countries from the ^Vest Indies 
did not become free, and might be compelled by his master to 
n‘lum to the plantations. Chief-J usticc Holt had expressed a 
contrary opinion ; and the matter wa.s brought to a final issue 
by (iran\'ille Sharp in the case of the negro Somenset. It was 
decided by Lord Mansfield, in the name of the whole bench, on the 
22nd of June 1772, that as soon as a slave set his foot on the soil 
of the British islands he became free. In 1776 it w'as moved in 
the House of Commons by David Hartley, son of the author of 
Observations on Man, that “ the slave trade w’as contrary’ to the 
laws of God and the rights of men ” ; but this mention — the 
first which was made on the subject —failed. 

Tlie first persons in England who took united practical action 
against the sla>'e trade were the Quakers, following the expression 
of sentiment which had emanated so early as 1671 from their 
founder George Fox. In 1727 they declared it to be “ not a 
commendable or allowed practice ; in 1761 they excluded 
from their society all who should be found concerned in it, and 
issued appeals to their members and the public against tlie 
system. In 1783 there was formed among them an association 
“ for the relief and liberation of the negro sla\xs in the West 
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Indies, and for the discouragement of the slave trade on the 
coast of Africa. ' ’ This was the first society established in England 
for the purpose. The Quakers in America had taken action on 
the subject still earlier than those in England. The Pennsyl- 
vanian Quakers advised their members against the trade in i6g6 ; 
in 1754 they issued to their brethren a strong dissuasive against 
encouraging it in any manner; in 1774 all persons concerned 
in the traffic, and in 1776 all slave holders who would not emanci- 
pate their slaves, were excluded from membership. The Quakers 
in the other American j)rovinces followed the lead of their 
brethren in Penns> Iviinia. The individuals among the American 
Quakers who laboured most earnestly and indefatigably on 
behalf of the Africans were John Woolman (1720-1773) and 
Anthony Iknczet (1713-1784), the latter a son of a French 
IfugucnoL driven from France i»y the revocation of the edict of 
Nantes. Tlie former confined his efforts chielly to America and 
indeed to his coreligionists there ; the latter sought, not without 
succtiss, to found a universal propaganda in favour of abolition. 
A J^cnnsylvanian society was formed in 1774 by James Pemberton 
and Dr benjamin Kusli, and in 1787 (after the war) was recon- 
structed on an enlarged bjisis under the presidency of Franklin. 
Other similar a.ssociat;ions were founded about the same time 
in different jiarts of the United States. The next important 
mo\ emeriL took place in iuiglarul. Dr Peckard, vice-chancellor 
of the university of Cambritlge, who entertained strong con- 
victions against tlie sla\ e trade, projiosed in 1 785 as subject for 
a Latin prize dissertation the (pKislion, An liceat invitos in 
servitubiin dare.*’ Thomas Ularkson obtained the first prizti, 
triinslated his essay into taiglish in an expanded form, and 
piil)lishcci it in 1786 w'itli tlic title Eauay on llie Slavery and 
Commerce of the Human S furies. In the process of its jiublication 
he was brought into contiujt with several persons already deeply 
interested in tlie question ; amongst others with (Iranville Sharp, 
William 1 )illw)'n (ari American by birth, who had known Benezet), 
and the Kcv. James Ramsay, who had lived nineteen years in 
St (!lirisloplier, and had ])ublished an Easay on the Treatment and 
Conversion of the African Slaves in the British Sugar Colonies, 
'Idle distribution of Ularkson's liook led to his ftirming connexions 
with many persons of inlluence, and especnall)' with William 
Wilbcrforce (7.7^). A (uimmittee was formed on the 22nd of May 
1787 for the abolition of the slave trade, under the presidency of 
GranvilU; Sharp. Jt is unquestionable that the principal motive 
power which originated and sustained their efforts was Christian 
jirincnjile and feeling. The most earnest and unremitting 
cx(;rlions were made by tlu? persons so a.s.sociated in investigating 
facts and colle(*ting e\’idence, in forming branch committees and 
procuring j)etil ions, information and support of ihnso'wlio pleaded 
the cause in parlianuiiit . To tl le original nuimbers were afterwart is 
added stweral r<imarkable persons, amongst whom were Jo.siah 
Wedgwood, Bennct Langton (Dr Johnson’s friend), and, later, 
Zachary Macaulay, Henry Brougham and James Stephen. 

In consequence of the numerous petitions presented to parlia- 
ment, a committee of yirivy council was appointc?d by the crown 
in 1788 to inquire concerning the slave trade; and Pitt 
moved that the lloust; of Commuiis should early in the next 
session Uikc the subject into consideration. Wilberforcc’.s first 
motion for a committee of the whole House upon the question 
was made on the 19th of March 1789, and this committee pro- 
ceeded to business on ilie izth of May of the same year. After 
an adniiraljlc speech, Wilbcrforce laid on the table twelve 
resolutions w'hich were intended as the basis of a future motion 
for the abolition of the trade. 'Hie discussion of these was post- 
poned to the next sessitjn, and in 1790-1791 evidence was taken 
upon them. At length, on the i8th of April of the latter year, 
a motion was made for the introduction of a bill to prevent tla; 
further importation of sla\'es into the British colonies in the 
West Indies. Opinion had been prejudiced by the insurrections 
in St Domingo and Martinique, and in the British island of 
Dominica ; and the mention was defeated by 163 votes against 
88. Legislative sanction was, however, given to the establish- 
ment the Sierra Leone (Yimpany, for the colonization of a 
district on the wcest coast of Africa and the discouragement of 
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the slave trade there. It was hoped at the time that that place 
would become the centre from which the civilization of Africa 
would proceed ; but this expectation was not fulfilled. On the 
2nd of April 1792 Wilbcrforce again moved that the trade ought 
to be abolished ; an amendment in favour of gradual abolition 
was carried, and it w'as finally resolved that the trade should ccasc 
on the ist of January 1796. When a similar motion was brought 
forward in the Lords the consideration of it was postponed to the 
following year, in order to give time for the examination of wit- 
n<\sses by a committee of the House. A bill in the Commons in 
the following year to abolish that part of tlie trade by which 
British merchants supplied foreign settlements with slaves was 
lost on the third reading ; it was renewed in the C’ommons in 
1794 and carried there, but defeated in the l^ords. 'J’hcn followtfd 
several years during which efforts were made by the abolitionists 
in parliament with little success. J 5 iit in 180O, Lord Grenville 
and Fox having come into power, a bill was pusscul in both Houses 
to put an end to the British slave trade b>r foreign supply, and to 
forbid the importation of slaves into the colon i(\s won by the British 
arms in the ('ourse of the war. On the 10th of June of the sam(.‘ 
year Fox brought forward a resolution “ that effectual measures 
should be taken for th(? abolition of the African sIa^'e trade in such 
a manner and at such a period as should be dcenic'd advisable,*’ 
which was (‘arried by a large majorit}'. A similar resolution 
was successful in the House of Lords. A bill was then passed 
through both Houses forbidding the employment of any new 
vessel in the trade. Finally, in 1807, a bill was presented by 
Lord Grenville in the House of J^irds providing for th(‘ abolition 
of the trade, was passed by a large majority, was then sent to the 
Commons (where it was moved by l^ord llowick), was there 
amended and j>ass('d, and rec'eivi^d th(5 royal assent on the 25th 
of March. The bill enacted that no vessel sliould clear out for 
slaves fnun any port within the British dominions after the ]st 
of May 3807, and tliat no slave sliould !)e Junded in the colonies 
after the 1st of Marc’h 180H, 

In 1807 the Afrii‘an Institution was f(Tni(‘d, with tlie primary 
ohjeds of keej>ing a vigilant watch on llie slave traders and 
procuring, if possible, the abolition of tlie slave trade by the othiT 
European nations. It was also to be made an instrument for 
promoting the instruction of the negro races and diffusing in- 
[(jrinatioii respecting the African continent. 

The Act of 1807 was habitually violated, as the traders knew 
that, if one voyage in three was successful, they were abundantly 
rcmuncratcal for their losses. This state of things, it was plain, 
must continue as long as the trade; was only a contraband com- 
merce, involving merely pecuniary penalties. Accordingly, in 
1811, Brougham carried through parliament a bill declaring the 
traffic to be a felony punisliablc with transportation. Some years 
later another act was passed, making it a capital offence ; but 
this was afterwards rejiealed. The law of 1811 proved effectual 
and brought the slave trade to an end so far as the British 
dominions were concern(;d. Mauritius, indeed, continued it for a 
time. That island, which had l)(:(;n ceclt.cl by J^'ranec in 18 jo, 
three years after the abolition, had syieeiul facilities for escaping 
observation in consequence of the proximity of the African coast ; 
but it was soon obliged to conform, 

Tho abolition of the French slave* trarle was iMfccfhfd by struggles 
and excesses. The western part ol St Domingo, nonunaliy belonging 
to S])ain, had lieen occupied by buccaiit*er.>, who werir pnnee, 
recognized and supported by the French giA t runnjnt, and 
liad bt‘(;n ceded to Franut at tlie piract? ol Kyswiek in 1097. So vast 
was the annual importation of (riislavid ihgroes into this colony 
before 1701 tliai: the ratio of the blacks to the whites was as lO to i. 
In that year there were in Frcricli Si Domingo 480,000 blacks, 
24,000 mulattoes and only 30,000 whites. The French law for tla? 
regulation of slavery in the plantations, known as the Coite Soir 
(framed under T-ouis XIV. in 1685), was humane in its sjiirit; but 
wre arc informed that its provisions -were liabitually disn garded hy 
the planters, whilst the free mulattoes laV>oured under serious griev- 
anc<.*s and were exposed to irritating indignities. A " Soci6l4* des 
Amis des Noir.s *’ was formed in Paris in 1788 for the abolition, n<^t 
only of tlie slave trade, but of slavery itself. The president was 
('omlorcot, and amongst the members were the due cic la Roche- 
foucault, the; Abbe Gregoirei, Brissot, Clavi^n;, Petioii and La 
Fayette; Mirabeau was an active sympathizer. The great motor 
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of the parallel effort in England was the Christian spirit ; in France 
it was the cntimsiasm oi humanity which was associated with the 
revolutionary niuvcuicnt. There were in 1789 a number of mulatloes 
in Paris, who had conn? from St Domingo to assert the rights of the 
people of colour in tJiat colony before the national assembly. The 
Declaration of the Rights of Man in August I78() seemed to meet 
their claims, but in March 1 790 the assembly, alaniied by rumours 
of the discontent and disaffection of the planters in St Domingo, 
passed a resolution that it had not been intended to comprehend 
the intenial government of the colonics in the constitution framed 
for the mt)ther country. Vincent Og6, one of the mulatto dele- 
gates in l*aris, di;igusted • at the overthrow of the hopes of his 
race, returned to iSt Domingo, and on landing in October 1790 
addressed a letter to the governor announcing his intention of taking 
up arms on behalf of the mulattocs if their wrongs were not redressed. 
He rose accordingly witlx a few followers, but was soon defeated and 
forced to take refuge in the Spanish part of the island, lie was after- 
wards surrendered, tried and sentenced to be broken on the wheel. 
When the lu'ws of this reached I’aris, it crcatetl a strong feeling 
against ll\e ]danters ; and on the motion of the Abl)e (iregoire it was 
resolved by the assembly on the 15th of May 1791 “ that the people of 
colour resident in the J'rencU colonies, born of free parents, were 
entitled to, as of riglit, and should be allowed, the enjoyment of all the 
])rivilegv^s of Froncii citizcMis, and among others tliose of being eligible 
to seats both in the j);Lrochial and colonial assemblies.*' On the 2 3rd of 
August a rclx^llioix of tl\o negrotjs broke out in the northern province 
of St Domingo, and soon extended to the western province, whore 
tlio inulattoos and Idacks combined. Many enormities were com- 
mitted by the insurgents, and were avenged with scarcely inferior 
barbarity. The rrencU assembly, fearing the loss of the colony, re- 
pealed on the 24111 of Scptciiibcr the decree of the preceding May. Tips 
vacillation put an end to all hope of a reconciliation of parties in the 
island. Civil coiumissiotiers sent out from France quarrelled with 
the governor aiul called the revolted negroes to their assistanct*. 
The wliite inhabitants of Cape Francois were massacred and the city 
in ^great part destroyed by lire. The planters now olfered their 
allegiance to Great Britain ; and an English forci! lauded in the 
colony. But it was insuiUcient to encounter tlie hostility of the re- 
publican troops and the njvolb^d negroes and mulattoes ; it suffered 
from disease, and was o])liged to t^vaciiate th<^ island in 1798. On the 
departure of the British tiie government remained in tlio hands of 
Toussaint rOuverture ((/.v.). Slavery had disappeared ; the blacks 
were eiiijfftiytjd as hired servants, receiving for their remutieratioa tlic 
third ixirt of the crops they raised ; and the population was rapidly 
rising in civilization and comfort. The whole island was now French, 
tluj Spanish portion luiviiig been ceded by the treaty of Basel, riu* 
wish of Toussaint was tliat St Domingo should enjoy a practical 
independeuco whilst recognizing the sovereignty aiul exclusive 
commiircial rights of France. The issue of the violent and treacluT- 
ous conduct (il Ji<)na]).irt'.* towards the island was that the blacks 
drove Irom tluhr soil the iorces sent to subdue them, and lounded a 
't;onstitution of their own, which was more than once modititHl. 
There can be no doubt that tlu? goviiniment of the Restoration, in 
seeking to obtain posses don of the island, had the iutimtioii of r<‘- 
establishing slavery, and e\’en of reopening the slav(^ trade for tlie 
]>urp<)S(* of recruiting the (liniinislied population. But Bouai)arte 
abolished that trad<? during the Hundred Days, though he also failed 
to win back tlie i)eo2)le of St Domingo, or, as it was now called by its 
original name, Haiti, to obedience. 'The Bourbons, when again 
restored, could not rein tro:! net! the slave trade ; the notion of 
conquering tlu‘ island had to be given up ; and its independence was 
formally rt'cogniz'v-d in 1S25 (s(?e Haiti). 

England had not Ifccn the first European power to abolish the 
slave trade; that honour liclongs to Denmark ; a royal order 
was issued on ihi 16th of May 1792 that the traffic 
cease in the Danish possessions from the end of 
movement. 1^02. The United States had in 1794 forbidden any par- 
ticipation 1 )',' American subjects in the slave trade to 
foreign countries ; thc>' now prohibited the importation of slax es 
i I* irn Africa into their own dominions, Thi.s act was passed on the 
211(1 of March 1S07 ; it did not, however, come into force till ist 
January 180S. At the congress of Vienna (November 1814) the 
principle was acknowledged that the slave tradeshould beubolished 
as soon as possible : but the determination of the limit of time 
was reserved for separate negotiation between the powers. It 
had Ix'cn provided in a treaty between France and Great Britain 
(May 30 1814) tliat no foreigner should in future introduce slaves 
into the French colonies, and that the trade should be absolutely 
interdicted to the French themselves after the ist of June 1819. 
This postponement of abolition was dictated by the wish to intro- 
duce a fresh stock of slaves into Haiti, if that island should be 
recovered. Bonaparte, as we have seen, abolished the French slave 
trade during his brief restoration, and this abolition was confirmed 
at the second peace of Paris on the 20th of November, 1815, but it 


was not effectually carried out by French legislation until March 
1818. In January 1815 Portuguese subjects were prohibited frem 
prosecuting the trade north of the equator, and the term after 
which the traffic should be every where unlawful was fixed to end 
on the 2Tst of January 1823, but was afterwards extended to 
February 1830 ; England jiaicl £300,000 as a compensation to the 
Portuguese. A royal decree was issued on th(^ loth of December 
1836 forbidding the export of slaves from any Portuguese po.sses- 
sion. But this decree was often violated. It was agreed that th(' 
Spanish slave trade shimld come to an end in 1820, England paying 
to Spain an indemnification of £400,000. The Dutch trade was 
closed in 1814; the Swedish had been abolished in 1813. By the 
pea(x of Ghent, December 1814, the United States and England 
mutually hoiin(i themselves to do all in their power to extinguish 
the traffic. It was at once prohibited in several of the South 
American states when they acijuired independence, as in La 
Plata, Venezuela and Chile. In 1831 and 1833 Great Britain 
entered into an arrangement with France for a mutual right of 
search within certain seas, to which most of the other jxjwers 
acceded ; and by the Ashburton treaty (1842) with the United 
States provision was made for the joint maintenance of squadrons 
on the west coast of Africa. By all these measures the slave trade, 
so far as it was carried on under the flags of European nations or 
for the supply of their colonies, ceased to exist. 

Meantime another and more radical reform had been in pre- 
paration and was alrcad>' in progress, namely, the al)olition of 
slaver}’' itself in the foreign possessions of the several 
states of hhirope. When the English, slave trade 
been closed, it was found that the evils of the traffic, 
as still continued by several other nations, were 
grcjatly aggravated. In consciiuenrc of the activity of the 
British cruisers the traders made great efforts to carry as many 
slaves us possible in every voyage, and practis(?d atrocities to 
get rid of the slaves when capture was imminent. It was, 
l)csi(l(\s, tlie intcr(‘st of the cruisers, who shared the price of the 
captured slave-shij>, rather to allow th(? slaves to be taken on 
board than to prevent their being shipped at all. Thrice as 
great a number of negroes as before, it was said, was exportetl 
from Africa, and two-thirds of these were murder(?d on the high 
seas. It was found also that the abolition of the British sla\ e 
trade did not lead to an improved treatmc'nt of the n(*groes in 
the West Indies. The slave's were overworked now that fresh 
su])j)Iies w'lTe stoyqied, and their nuiniicrs rapidly decreased. 
In 1807 there were in the West Indi(‘s 800,000; in 1830 they 
were reduced to 700,000, It became more and more evidimt 
that the e^'il could be slopped only by abolishing slavery 
altogether. 

An iqipeal was made by Wilbcrforco in 1821 to Thomas Fowcll 
Buxton to undertake the conduct of tiffs new tyut^stion in jiarliamcnt. 
An anti-slavery society was t'stablishcd in 1823, the princiyial 
members of whicli, besid(*s Wilberforce arul Buxton, were Zacliai}' 
Macaulay, Dr Lushington and Lord Sutiield. Buxton moved on 
the 3th of May 1823 that the House should take into con- 
sideration the -state of .slavery in the British eolonies. 'I'he objt'ct 
he and his associates had then in view was gradual abolition bi 
establishing soTTuffliiiig like a system of serfdom for exi.sting sla^'e;i 
and passing at the same time a measure emancipating all theii* 
children born after a c(Ttain day. Canning carried against Buxton 
and his friends a motion to the effect that the dt^sired amelioration.'; 
ill the condition and treatment of the slaves should be recommendeil 
by the home government to the colonial legi.slatures, and enforced 
only in case of their resistance, direct action being taken in the 
single instance of Trinidad, which, being a crown colony, had no 
legislature of its own. A well-con eeived series of measures of reform 
was accordingly pr()y)Oscd to the colonial authorities. Thereuyion 
a general outcry was raised by the J)lant(^^s at Ihi* ac<iui(^seeiice 
of the government in the principles of the anti-slavery ymrty. A 
vain attempt being made m Dcmerara to conet^al from the know- 
ledge of the slaves the arrival of the order in council, they became 
iiiiyiressed with the idea that they had been set free, and accordingly 
refu.sed to work, and, compulsion being resorted to, offered resistance. 
Martial law was proclaimed ; the disturbanc(‘s were nuiressed witli 
great severity ; and the treatment of the missionary Smith, which 
was taken up and handled with great ability by Brougham, awakened 
strong feeling in England against the planters. The question, how- 
ever, made little progress in parliament for some years, though 
Buxton, William Smith, Lushington, Brougham, Mackintosh, 
Butterworth, and Denman, witli the aid of z, Macaulay, James 
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Stephen, and others, continued the struj^le, only suspending it 
during a period allowed to the local legi^tures for carrying into 
effect the measures expected from them. In 1828 the free people 
of colour in the colonies were placed on a footing of legal equality 
with their fellow-citizens. In 1830 the public began to be aroused 
to a serious prosecution of the main issue. It was becoming plain 
that the planters would take no steps tending to the future liberation 
of the slaves, and the leaders of the movement determined to urge 
tlie entire abolition of slavery at the earUest practicable period. The 
government continued to hesitate and to press for mitigations of the 
existing system. At length in 1833 the ministry of Earl Grey took 
the question in hand and carried the abolition with little difficulty, 
the measure passing the House of Commons on the 7th of August 
1833 and receiving the Royal assent on tlie 28th. A sum of 
20' millions sterling was voted as compensation to the planters. A 
system of apprenticeship for seven years was established as a transi- 
tional preparation for liberty* The slaves were bound to work for 
their masters during this period for three-fourths of the day, and 
were to be liable to corporal punishment if they did not give the 
due amount of labour. The master was, in return, to supply them 
with food and clothing. All children under six years of age were 
to be at once free, and provision was to be made for their religious 
and moral instruction. Many thought the postponement of emanci- 
pation unwise. Immediate liberation was carried out in Antigua, and 
public tranquillity was so far from being disturbed there that the 
Christmas of 1833 was the first for twenty years during which martial 
law was not proclaimed in order to preserve the peace. Notwith- 
standing protracted and strenuous opposition on the part of the 
government, the House of Commons passed a resolution against the 
continuance of the transitional system. When this was done the 
local legislatures saw that the slaves would no longer work for the 
masters; they accordingly cut off two years of the indentured 
apprenticeship, and gave freedom to the slaves in August 1838 
in.stead of 1840. 

The example of Great Britain was gradually followed by the 
other European states^ and some American ones had already 
taken action of the same kind. The immediate emancipation 
of the slaves in the French colonies was decreed by the provisional 
government of 1848. In 1858 it was enacted that every slave 
belonging to a Portuguese subject should be free in twenty 
years from that date, a system of tutelage being established 
in the meantime. This law came into operation on the 29th 
of April 1878, and the status of slavery was thenceforth illegal 
throughout the Portuguese possessions. The Dutch emanci- 
pated their slaves in 1863. Several of the Spanish American 
states, on declaring their independence, had adopted measures 
for the discontinuance of slavery within their limits. It was 
abolished by a decree of the Mexican republic on 15th September 
1S29. The government of Buenos Aires enacted that all children 
born to slaves after the 31st of January 1813 should be free ; 
and in Colombia it was provided that those bom after the 16th 
of July 1821 should be liberated on attaining their eighteenth 
year. 

Three of the most important slave systems still remained 
in which no steps towards emancipation had been taken — those 
of the Southern United States, of Cuba and of Brazil. 

Slavery was far from being approved in principle by the most 
eminent of the fathers of the American Union. Washington in 
his will provided for the emancipation of his own 
suiaa, slaves ; he said to Jefferson that it wa.s ** among 
his first wishes to see some plan adopted by which 
slavery in his country might be abolished by law,” and again he 
wrote that to this subject his own suffrage should never be 
wanting. John Adams declared his abhorrence of the practice 
of slavcholding, and said that ** every' measure of prudence ought 
to be assumed for the eventual total extirpation of slavery from 
the United States.” Franklin’s opinions we have already 
indicated ; and Madison, Hamilton, and Patrick Henry all 
reprobated the principle of the system. Jefferson declared in 
regard to sUvery, ” I tremble for my country when I reflect 
that God is just.” The last-named statesman, at^ the first 
continental congress after the evacuation by the British forces, 
proposed a draft ordinance (March xst 1784) for the government 
of the North-west Territory, in which it was provided that ** after 
the year 1800 there shall be neither slavery nor involuntary 
servitude in any of the said states, otherwise riian in punish- 
ment of crime.” This proviso, however, was lost; but in the 
Ordinance of ij 8 j (13 July) for the government of the teiritory j 


225 

of the United States north-west of the Ohio river, which was 
introduced by Nathan Dane and probably drafted b>' Manasseh 
Cutler, slavery was forbidden in the Territory. At the con- 
vention of Philadelphia in 1787, where the constitution 
was settled, the sentiments of the framers were against 
slaver)' ; but South Carolina and Georgia insisted on its 
recognition as a condition of their joining the Union, and 
even an engagement for the mutual rendition of fugitive slaves 
was embodied in the federal pact. The tuords ** slave ” and 
“ slavery ” were, however, excluded from the constitution, 
” because,” as Madison says, ” they did not choose to admit 
the right of property in man ” in direct terms ; and it was at 
the same time provided that Congress might interdict the foreign 
slave trade after the expiration of twenty years. It must not be 
forgotten that either before or soon after the formation of the 
Union the Northern States — ^beginning with Vermont in 1777, 
and ending with New Jersey in 1804 — cither abolished slavery 
or adopted measures to effect its gradual abolition within their 
boundaries. But the principal operation of (at least) the latter 
change was simply to transfer Northern slaves to Southern 
markets. 

We cannot follow in detail the several steps by which the slave 
power for a long time persistently increased its influence in the 
Union. The acquisition of Louisiana in 1803, whidi gave 
a new^ field for the growth of the slave power, though not made 
in its interest, the Missouri compromise (1820), the annexation of 
Texas (1845), the Fugitive Slave Law(i85o),the Kansa.s-Nebraska 
bill (1854), the Dred Scott decision (1857), the attempts to 
acquire Cuba (especially in 1854) and to reopen the foreign slave 
trade (1859-1860), were the principal steps — only some of them 
successful — ^in its career of aggression. They roused a deter- 
mined spirit of opposition, founded on deep-seated convictions. 
The pioneer of the more recent abolitionist movement was 
Benjamin Lundy (1789-1839). He was followed by William 
Lloyd Garrison (1805-1879), Elijah P. Lovtfjoy (1802-1837)— 
a martyr, if ever there was one — Wendell Phillips, Charles 
■ Sumner, John Brown (b. 1800, hanged 1859), all of whom were 
in their several ways leading apostles or promoters of the cause. 
The best intellect of America outside the region of practical 
politics has been on the anti-slavery side. William E. Channing, 
R. W. Emerson, the poets Bryant, Longfellow, pre-eminently 
Whittier and Whitman, have spoken on this theme with no 
uncertain sound. The South, and its partisans in the North, 
made desperate efforts to prevent the free expression of opinion 
respecting the institution, and even tlie Christian churches in the 
slave state.s used their influence in favour of the maintenance of 
slavery. But in spite of every such effort opinion steadily grew. 
Public sentiment in the North was deeply stirred by the Uncle 
TonCs Cabin (1852) of Mrs Harriet Beecher Stowe, which, as 
Senior said, under the disguise of a novel was really a pamphlet 
against the Fugitive Slave Law. It gradually became apparent 
that the question could not be settled without an armed conflict. 
The designation of Abraham Lincoln as president in November 
i860 was the signal for the rising of the South. Ibe North at 
first took arms simply to maintain the Union ; but the far- 
sighted politicians from the first, and soon the whole nation, saw 
that the real issue was the continued existence or the total 
abolition of slavery. (See United States.) 

The war was practically closed by the Ksurrender at Appomattox 
(9th April 1865), but already in 1862 slavery in the Territories 
had been abolished by Congress ; on the 22nd of September of 
the same year Lincoln had issued the preliminary emancipation 
proclamation, followed on the ist of January 1863 by the eman- 
cipation of all slaves in the states in arms against the Union ; 
and in December 1865 a constitutional amendment was ratified 
abolishing and for ever prohibiting slavery throughout the 
United States. 

The Spanish slave code, promulgated in 1789, is admitted on 
all hands to have been vei'y humane in its character ; and, in con- 
sequence of this, after Trinidad had ^come an English ^ . 
possession, the anti-slavery party resisted— and success- ^ 
fully — ^the attempt of the planters (1811) to have the Spanish law 
in that island replaced by the British. But notwithstanding this 
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<4 tbe code, its provisions v^ere babituaJly and giar^gly 
violated in the colonies of Spain, and in Cuba, particularly the con- 
ditions q£ slavery were very bad. The sla.ve population of tlie island 
Estimated in, 1792 at 84,000 ; in .1817 at i79^ocx) ; in 18^97 at 
286, odb * and in 1843 at 4 36,000. Ad act '^vas passed by the Spanish 
tegtsls^ture in 1870, providing^ that cyofy slave who had then pas^d, 
or should thereafter the age. of ^ix^.^shpuld be at once free, and 
8 l 11 yet unborn children of slavey should also be free. The latter, 
nbwtjyer, were tp l>c maintained at thte .e^ense of the proprietoi^s'' 
up to their eighteenth yoat, and dwihg tliat time to be kept, as 
appreniicea, to shcii work as was suitable for their age* This was 


tion Of '1 ,370,21 1 ‘ptjrsons, of Whom 764^750 were whites and 605,401 
blgtck ot coloured ; and of. the latter number 225,93^ were ffee, and. 
379, 52j were slaves. In 1:1873 the Cubaps rpUi^ly ostimatfxl. the 
population at i,5qo^oop — of. whom 5 lPo,ooo, ox dnc-thirdi were 
slaVeS. Mr Crowe, coilsUl-gcnfenU in the' island, In 1885, stated that 
“ the institution was rapidly dying, — that in a year, or at most 
two, slavery, even in its then mild.fbi-m, wpuUl be extinct."^ 

There was a convention between Greaf lijitain iuicl Brazil in 
1.826 ibif the abolition of lU.c slaye trade, but it was liabilually 
violated in spite of the Engfeh cruisers, In 1830 the 
ttfidhe wns dtfClared piracy liy tkc etnpetor of 
England asserted by the Aberdeen Act (1843) the right of seizing, 
suspected craft in Brazilian waUirs. Yxjt.py ,Uiu. cpnuivaivce ,of tiic 
local administraiUvo authorities 54,009 Africans continued to be. 
annually imported. In 1850 the trade; is said tb have bech dccisiiyely 
put flown. The planters and rhino proprieton^ critsl out agaiiisSt this 
as a najtional caldtnity. Tlie closing! Of liae traffic made tUu labour 
of the .slaves more severe, and led- to l-lie cpiploymunt on the planta*. 
tions qf many who befpi:^ iia^ becu engaged in domoslic work ; but 
tTio .slavery of Brazil has always been ®htcr than , that of the United. 
States. On 2vSth 'September 1871 tlie” Brazilian chambers decided 
that slavery should' ■ be abdishud throughout the empire. Though, 
existing slaves were to remaiu slaves still, w^tl^ thi* exception oft 
those ])Ossessed by the goyerument, wl^q \yere li^bci;at<;d by thq.act, 
facilities for cjiiancipation were given ; and it was ptovjdt‘d that 
all children born of fomale .sla'ves after the dajr' 011 wiiich law 
passed should be free. They were, however, bouilul to serve the 
owners Of theif mothers, for a term of 21 years. A, clausp was in- 
vSerted tp the elioct that a eertuin sum, shoykl be au^hcily. set aside 
from lilies to aid each province in t?nihticipating slaves by purchase. 
Seven ytars before the passing of this act the empetor^ whestr influence 
had always been exerted iri favofur of freedom, had liberated his 
private slaves, .a^id many f^razilians after i^ 7 i followed his examine* 
Finally, in 1888 the chambers decreed the total auohtiou.of slavciTi 
somxt 700,000 per.sous being accordingly freed. 

In the coloidcfi of more than oriu European cmintry, after the 
prohibition of llw! slave trade, attempt.^ wicre ma^v t6 replace it 
. by a system of importing labourcra of the inferior rwi^ 
under contracts for a somewhat lengthened ierpr ; aiul 
*1* * thi.s was in several instances found, to degeneralc, into; a 
sort of legalized slave traffic. About 1867 wc began to 
hear of a system of thi.s kind which was in bpcratinniKitwwn the 
South Sea Islands and New Caladonia and the whilte settlsnsents ih 
Fiji. It secerns to have lieguti in really voluntary agreement ; but 
for these the uns rupnious greed of tlm traders soon substituted 
methods, nf frkud entf violence. The natiyes were decoyed into the 
iabooT' slitiJs iihdor false j>reten<sea, afuTthen detained by force; or 
they wore wized on shore or in tlicir caimus and cunuHl un board. 
The nature of the engj^guments to go an^d work on the p^ta 4 ;i 9 n 3 
was not fully explapiea to tlumi, u^d thv,yi were hired fpr peri,odfe 
cxxccain'g the ieg^ term. T|ic arqa of, Ihi^s tfade was ere long 
further extehdefcJ . In 1 884 attention wias drawn in ‘it spfkiikil <legree 
to tho Queensland traiho in Paicihc lalindoiislbgr the “Hopeful’*' 
trials, aud a government oomnussibiu wa^ appointed to inquire iato 
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nearly five luindred wdtnosseB wore oxatiuned, was the ctisriosare of 
a system whicih in &nd aU'oeify w^ ; little :inferlAj)r tp the 

old African sla,ve 'trade. '‘rUese ,slmmt4ul deeds msfde tho isjlanto's 
regarcl it as a diity to aVenge their wrongs oh any, wlxiic ni8h ,t!|iey, 
could ehtice upbn their shores.' *1110 bisho|) of Melkhe^ia, John 
Coleridge Fatleson, fell a victim to this, retaliktioti on the islaiid of 
Nukapu 20th Si^pt^mber 1871. 

We have seen that the la«t vestiges of dhe mop.stpoms awmafy^ 
of modern colorijal slavery are di^ttppeanng from all ciyili^ 
states and their forci^ possessions. It now Totnainfi to consider, 
the slavery of primiti\ e origin which has existed withfe recent 
times, or continues to e?wist, outside of the .Western world. 

In Rus.'iia, a country which had not the same historical ante- 
cedents with the West^ nations, properly .so called, and which is 
ill fact more correctly classed as Eastern, whilst slavery had dis- 
appeared, serfdom was in force down to our own days. The rtiral 
populatibn of that cCuhtry, • at 'tlie ieaKlIcst period* aeeessihle td 


our inquiries, consisted, of ,(3) C?) free agricnltural labourers, 

and (3) pca^^Us proper, were small farmers or cottiers and 
imembers. of a cojmmune. Tuo sptirce.s of Slavery were there, 
as else^lire, qap.ture gi vifju’; voluntary sale by poof 
freemen 91 themselves, shfe pi in^lveiit, debtob**! ^hd th;^ 
action I^w in’. certaip criminal ca^c^. Tn the'iStli cejljtjtor we 

je, distinQ'ffoii .between 11*0 t&oe classes iiamea ab^Ve eUaced 
ana .ap of theitt inergjcd m the'clas^ of seirf.s, who were the property 
eiiUusr of^ Ijhc lande.^ pfobnetBrs of of tlie state. They were not even 
o^gfYipU pebMi tShd lofbiddeh to lUi^ratc ; an ithpenal uk^e of 
1721 says,';' the proprietors sell their peasants aiid dbmesuc. serv^ 
hat eyen m famiues, but/phe % one, like cattle,” Tlitis practice, at 
first, t^iuy sahetiphted by th<^’g6''i:crnment, which received dues bn 
thp ssdes, was. at'lengtn fb^ally reborn zed by several imperial 
u^se.s; the threat iinposcir a ppll-ta.x on all the members of 

the population, m'a'klng' the J^rpprietprs responsible for the 
tax chir^(;4, bu thcir'serl^ and free wandering people who, 
were hot willing to. enter tjllc iirihy, were required to settle bn the 
land either as menibors bf a; commune or as serfs of i^rne propri<^tpr. 
The ^fetem of scHdoul .attained iti 'fullest' development iit the reign 
of Catherine ll. Thb serf$ werb boh^t, .‘iold, ana giVen In presents, 
sometimes, witlx the Ihndj 30199 tfimes .'without it, .sometimes in families 
and somotirae.s indivibnhHy,' by .publib auction being alone for- 
bidden, a$ " unbbcqnlinjg in a' Europeaji state.” The proprietors 
couhl trauaport .wifhbb vtrial 'thc^ serfs to Siberia pr send 

thpta.tjo the uiiics fbr Ufc, and tbp^e who picscnted complaints against 
their masters were punished' with' knout and condcniiicd to the 
mines. The. first symptpms 6f a r^eacfibii appear i.i tlie' reign of 
I^aul (x 796-1801). lib issued hn nka^e thh-t the serfs should not be 
forced to work’fpr. their mastcrc'ihbro than tlw^e days in cacli week. 
There wore several, feeble attempts at . further reiorni, and even 
abortiye projects of emaTicipation: jfrpm tlic ccmimencetnent of tlic 
iqih century i But 'nb degisiiye inpasurcs were taken before the 
accession of Alexander 11. (18'55). TJx'at emperor, after the Crirncaii 
War, created a secret committee composed of tne great' officers of 
staije, called the cUc^- committee ^or pgasaat to study tiie 

subject of serf-emancipation. Of ilus body ilie' grand-dak^ Con- 
.stahliiie w'as an energetic member. To accelerate^ the proceeding.? 
cif thb cbmi'nittee adwntage was taken of the following i-nicMent. 
ikt thie Ijiti^^ajiian provinces this reiiitioiiB of the masters and serfs 
werie reg«dated ill th® tinxe of, Nichofiji^ by what caUed in- 

ventories* 'J'hu nobles, dissatisftea witfi thvsci now sought to have 
Uichi revised. The govemment Hit.<^ri>rcted the application as im- 
plying a wish for the alHihUoii of serfdiim, and issued a rescript 
autbtoruiilg tlie formation of cammittees to prepare defimte pro- 
posal ifqr a gradual >eiwm4patlpti. A circular was soon after sent 
to the governors aiidrinarshuis pf the npbiUty all over Uussia proper, 
iiiformriig them of tTus, desire of the Lithuanian nobles, and setting 
but the fuudamcntnr rrincipJeM which sliould be observed *' if the 
nobles of proviiiceH shookl express a similar desice/' Public 
opiiwort strongly; faivourcdithw projected reforwi; and even tlie masters 
who werp qipgsed to i(j sa^w tjiat, if the operation became necessary, 
it WOUI4 be mbrq , safely lor their ihteix;si.s intru.stcd to the nobles 
tliaft io boycaucracyl Aix.*ordingly during 1858 a committee 
was croatod m nearly every ijo-oviucc in whicli serfdom existed, 
.b'riim Uduo schemes* prepaced by, th^so Qamuptteos, a ^uaral xilan had 
tOfbe plalx^'atpd, and, the goyprii(ine:it appointed a special imperial 
commission fbr tliis purpose. Tjie plan was formed, and, in spite of 
some oimositjoii from the nobles, which was supiiressed, it Ix'came 
livw, aira serfdlom was abohshod (xptli February -n 31:4 March 1861). 
($ee Russia.) 'I'hei total omuber bf swfs belonging to jiropri^Jtors 
at the time oithc'f^ai^cipalioii was 21,625,609^ of whom 20.158,231 
were peasant serfs and 1,467,378 domestic serfs. This numlxir does 
noft iSclude state serfs, whb formed about o.ne*-half of the rural 
poptiialtion. T^eir pnisit^a had been bettei', as a rule, than that of 
Uitt serfisl on pri virile estefieS); it imightiinldiaied, MTi (afterwards Sir) 
R, B. WaWace say^ bc regard^ hSi'’ a^i iqtexii^e4^f;e iKiSitioii 
between sorfagV and freedom.” Amongst them wefe file -serfs cm the 
lands formerly belonging, io tbe clihrch,' which had been \secularized 
and^tninsformed into s^te demesnes by Caihdriliie Pli Thi^re wore 
alsp serfa oh Ums, apa6A8«s afiected to itlne uso oi tbfi imperial family ; 
the^ amonirieid to hcfu-ly fiirieeiafid a luitf .millfpiis. Thus by the 
l^iW of 1861 more ;than forty mulions 07 serfs, wcfe emancipated. 

'ilic slavery of thi’ IMalhoriiroedati East is usipilly not the slavery 
of tlie fiold blit Of tho househrildl Tlie slave i« a member of the 
fumilyi and is treated with itonderiiess and affectioa. The 
Kormi breathes a , confuflera^ ajid AerfM 

fieveiy. 

repeatedly 

declared bythe. Qrt;i»HiajiiRorte:to beiilHgal ithroughqujt its dbminioiis, 
and -a lafw for its>^pjwe^^n.>ya§pul#jh^im xtidtt, .Uutit<f4uinot be 
said to be ex^ivrf, la^tvAn^ tqo of^ cqmphcity. 

of the government bmdalsL Ifi ir has practically pod out 
In the days of the coldrtkd ‘slade ’ trade itk Afiiokn dciitre was the 
region dboni lAie mouths of tliye! rived Qalabarand Bonny, whither 
Hie ; .cautiyp fUqgf oc^; wer|B i .^ught from grep.t 4i>rt^cpf . ^ 
in. the interior, As m^y slaves^ UwWn t<iflte'«a* 9W?, ^ , . 

annually frbm this part of iJie coast’ a^ worn all the of Afpea 
bdriddit ‘ Tlie prifidipgficlcsitrtts from‘wiiC« was^lMished 
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Turkey, Aj»biAi: 9 ^dP 9 T^weie three (x) The 

centra Sudan appeared to be one va$t bunting-^und. Captives 
were brought thence to the slave market of Khka' ki !Bomu, where, 
after being bought by dealets, they wtsrei to the nurtiber of about 
10,000 annually, ma»ihed acnoss the Saimaa to Mnuuk in Feataii, 
from which piaoe they wcine. dii^Mbuted tx»itiie ijLori^ni and eastern 
Mediterraiicau coasts. Their suideri^g!^ oix the route were dreadful,; 
many succumbed and were aband^ed. HoUtfii iiiforms us tlut 
“ any one who did not know-tlie u^ajr ** by which ttiebaraivans passed 

would only have to follow tlie bones which lici tight and left of 
the track/' t^egroes wcro^alsp bcought to-hkeecco from jthe Western 
Sudan and from rhnbuktu. TM) centre of tlie ti'adic.m Morocco 
was Sidi Hamcd ilni Musa, , seven days* Journey south of Mbgador, 
where, a. great yearly fair was held. T!«J slaves were forwarded 
thence in gangs to difEereut towtrs, especially to Marmkesli, Fez 
and Mequinez. About 400a were tliue amkmXLy iinportedi juid an 
ad valorem duty was levied by thd sultaHi whidi produced about 
;£4 Soo of annual n* venue. The control how exercised by the French 
over the gre»ater part’of the western Stidnn has deprived Morocco 
of its chief sources of supply* bUvory, however, still flourishes in 
that empire, (s) The basin ; of the Upper Nile, extending; ^ the 
great lakes, was ai^otlicr xugiotr iufested by the slave trade ; tiie 
slaves were either smu^lcd into Egypt or sent by the Bed Sea to 
Turkey. Tlie khodive Ifemail in 1:869 appointed Sir Samuel Balrer 
to the command of a large force with which he was to strike a 
direct bbw at the alavei trade in its .distant uest. ' ' The work begun 
by liiiu was continued by Colonel C* G. Gordon: (1874 to 4879), hurt 
under tjit^ Madlii and the Khalifa the slave trade was revived. Since 
the rccbnciuest of the eastern Sudkti by 041 Anglo-Egyptian force in 
1898 elective measures have been taken to suppress slkve midiug 
and as far as possible slavery itself. The oonquesC of the oeatml 
Sudan states by Frauce^cotnplcted in 19x0 by tJie subjiigation ^ 
Wadai — has practically ended the caravan trade in slaves across tlie 
Saliara.. {3) fUore was fbr long a slave trade from tile i*ortughese 
possessions on the Ehst African coast. The stream of supply came 
mainly from the southern: Nyasa districts by three; or four, routsa to 
Ibo, Mozaiabii^ue, AjAgoche aud Quiliiuane. Madagascar and the 
Comoro islands obtained most of uicir slaves from the. Mozambique 
coast. It was htjlicved in. 1862 that about 19,000 pasf^ed every year 
from the Nyasa regions to Zanzibar, whence lai^* supplies weit‘ 
drawn tor the markets of Arabia and iWsia up to 1.873; Th^ anission 
of Sir Bartle Frere to the sultan of 2 huizibar in 1873 btougUi about a 
treaty for tlie sui-ipressiou of the slave trade. It is said that» whereas 
10,000 slaves formerly passctl the southern end of the Nyiisa every 
year, in 1876 not more than 38 were known to have been conveyed 
oy that route. Lieutenant O’Neill, British conaul at.Mofieajiibiiq.uo, 
writing in 1880, hxed at about 3000 the number then annually ux* 
ported from the coast between the rivers ■ Rovuma and Ziimbnsi. 
WitJi the establishment of a British protectorate at Zanziljar, and 
of British and Gorman protectorates on the mainland of East Africa 
and in the region of the head-waters of the Nile, tlie. Eant< Airicaai 
slave trade received its death-blow. Slavery itseU has been abolished 
in the Zanziliar, .British, German and Portuguese dominions, and had 
ceased in Madagiiscar even before its conquest by tlie Fnuidi, The 
complete contrd of the sealx)ard by Eurepeam iiowers lias rendered 
the .smugglingof slaves to Arabia and Phrsiu a/diS&cult soad daiigoivtus 
occupation. 

A new era. was opened up by the discovery of the course of the 
Congo by H. M. Stanley, llio founding of the Congo Free State' by 
Leopold II. of Belgium and the partition of the greater part eft 
Africa betwixm various European powersi Though the history of 
the Congo Free State aHords a painful contrast to the philanthropic 
professions of its founder, in otlier joarts of tlie continent the establish- 
ment of protectorates by Great Britain, France “and Germany was 
foUoiired by strenuous, and largely successful, efiorts to put down 
slave raiding. In parts where Kuixapaan authority remained weak, 
a$ • in the hinterland of the Portuguese province , of 1 Angola and the 
adjacent regions of Central Africa, native potentates continued to 
raid their neighbours, and from this region many labourers were 
(up to 1910) forcibly taken to work on the cocoa plantation in St 
Thomas {q^v,). WiKh the accessioii of Albert I. to the Belgian 
thsoue in 1909 a serious endeavour was made to improve' the state 
of affairs in the Congo. At the closo of. the first .decade of the aoth 
century it might be srid that over the greater part of Africa slave 
raiding was a thing of the past. 

Clarkson first, and Buxton afterwards, whilst they: urged ail 
other means , for the suppressiipa or dtscouragemnent' of the slave 
trade and slavem saw cicaily that the only thoroughly effectual 
method would be the development of legitimate commerce in 
Africa itself. When Buxton pubhsbed in 1840 his book entitled 
The Slatfe Trade and its Remedyi Unit waa the remedy ho eoatem- 
plated. The uatotunate: Niger exgiecliticit' of ' 1842 wsts directed to 
aimilar ends ; amd .it has .be£i mose and more felt by all who were 
interested in the subject that hei» lies the radical solution of the 
great problem. It was fOr some time thought that from Sierra 
Leone as a centre isdhstiy and eii 4 Rsarion bodi0iisaUanm 
the nations of the coatineat ; and in* igosiiie cohmy (wbhdi.iDr 2)847 
heoame Uxe indepoodent republic) of Liberia .had be^ founded 
Americana with a object ; but in neither case have theae 

expectatibhs been adequately fhUilled. 


Bxblioor^y^ — C hi. theiieyeialtbranchaaoi thc.aubfvct of.^ve^ 
and serfdom information may be obtained from the following works i;^ 

On Ancient Slavery : H. WhUCn, Itistoire de tesetatrap mHS 
voh., 1847 ; rnid^ed,, iSyg)*; A. Boeckh; RMic Eetmcmy 
of Athmsy Eng. trims, by G. Cornewall Lewia<i8att ; aadieil., 
Wiiliain Bhur^ Imqniry info the iMsi of, Shufery ^among the 
from the Eariiesi Period to, the Mstabliskment of the Lombards in Italy 
(x^ 3 . 3 ), ; Dureau do la Malic. £c 6 ndmie*d>olitique dhs Romains (2 vols., 
1840); M. De iHnitUmdS au VnrisHmtihme sttr le dtoit 

oiml dee Ramaims (and edi, 1855) ^ > j^bdlag, iHej Shiaverm < von dan 
dltasten hleitem bi^ anf dea GeQtm)art< (Eadurborn^ . 1(889).^ Wu W. 
Buckland, XAeA 2 amattJUw s/Siavri'y (Cambridge, XQ09) ; A. CaWerini, 
La Manpmissione dei ltbertiiin Grecia (Miihn> i90iq. 

On Medieval Slavery and Serfdom : G.Hiirhbert; arii<ifc*’ ’ GelbhaF^ 
in Bie iHrieoMfNmsribr amtiiqiHthi griuqup^ee romatnes ; of Barembsrg 
and Sagbo.;, J. Yanoski, VahMitm de iksekmage andm au 
moyen A^e $t d& sa, transformation, en servituxk da\la glibe (Walloii 
and Yanoski had join% composed a memoir to compete for a. prize 
offered by thU Academy of Moral* and Politicab Sciences in‘iW37; 
Wallon% portion <«d ‘the mmnoir became the fouiwlatioh of<his tiidtaire 
de I'esclamge. dans i^antiquiU above montiotied ; Yiuauski'a the 
oxpwiou of which mas jirtfveiited. by bis. t ally deatli^, was ppsthu*- 
moiisly published in 1800 ; it is no more than a slight sketch ) ; 
Bt'njaiiiin Gii6rard, Proldgomines au Polyptyqae (fJrminon (l84’4) ; 
Fustel de Goukinges} HisMra des' mtUMtotts petiiiqms de Pmteietine 
Ifmnoe (md. ed*, 11877);, and . Mnehenhes sur proijUmes 

d*Mstoiri (Bio . lattur work contauis ae atfxuirable dUegHsiou 

of the whole subject of tlie colonatus, founded, lliioughout on, the 
original thxts) ; Stubbs, CbnuMutional Misttrry trf Bnghnd (3 vriE., 
i'874^i87fe). On tbeGoldnial Slave IVadc and Slavery : Washatogtoai 
Irving, ond i^vyagea ^ of Christopher Columhns {i^), seveual 
times reprintod.; ArillUAr Li/# 0/ Las (18O8) ; Xivym 

Hi story ^ Civil and Commercial^ of the British West Indies 
(* 793 J ,^h eel. in 5 vols., 1819) ; Tliomas Clarkson, History of the 
Progress, and Aecomplishment of the AboliHm of the African 
Slave. Trada by the British Pariimment (a vohi, 1808) ; T. Fowull 
BuNtoii, African Slave Trade (antl ed;, 1838)^, and The Remedy, a 
Sequel (A840),; Memoirs of Sir T, F. Buxton, edited by his son 
Charles Buxton (^tA cd.* ,1849). Oh North American Slavery : G. M. 
Stroud, Laws reiatihg h Slavery iVi America (2nd ed., 1850)'; H. 

• Greeley, The Amemuni Conflict (X865) ; Jolin E. CaimeSi , T/ra .8?iitr 
Power, its Character, Career, and PfobatJe Vesig^s (i 80 a; and ed., 
28163); H.. Wilson,, //tsfory of the Rise and Fall of the Slave Power in 
America (Boston, 1872) ; Johns IlopUins Viiiversity Studies in 
Historical and Political Science (Baltimori*, 1889-1902) ; Bu Boia, 
SwppresBion of - the A frican Slaxm I rude to the United States (New 
V'ork, 1896) ; Morriam, The Negro and Ute Nation (New York, 1906) ; 
Sir IL H. Johiiston, The. Negro in the New World (London, l9lo); 
Ballagh, A History of Sldvcry in Virginia (Baltimore, 1902) ; B. B. 
Munford, Virginia* s Altitude toward Slavery (l*ondon, 1909), and A, 
Johnston, History of> American Palistics (Now York, 4tli cd., 2898) ; 
H. K. von Holst, The Constitutional and Political History of the 
United States (Chicago, 2899). On Brazilian ; Flolcber and Kidder, 
Brazil and the Brazilians (9th ed., 1879). On Russian Serfdom: 
D. Mackenzie Wallace, Russia (1877). For the African slave trade, 
and Egyprion and Turkish 'Slavery, thoJemaiUa of Sir S. Baker, the 
writings of Livingstone, and the biograiifbUis of Gordon may be 
consulted, besides the znany documents on these subjects published 
by the British and Foreign AnliTSlavery Society. Hicrc are two 
volumes by A. Tourmagne, entitled respectively Histoire de Vesclavagc 
ancien eTmoderne (x^Svb) onA Histoin du ssrvugi nncien eS moderns 
(1879), which bring. to^:ther many facts relati^ to slavery and 
scridom.; but they am somewhat loose and uncritical ; the author, 
too, repeats himself much, and dwells on many topics scarcely if at 
all connected with his main themes ; see also H.* J. Nieboer, Slavery 
as onT^sdustrial^Systenv (The HUgne^ 1900] ; Vfi IJ4 bmiih, l^liUcal 
History of Slavery (I*ondon, 2903). The largest aad most philosophi- 
cal vutws on. slavery 'goncisdlyrwJdl be found in Hume’s assay ’^On 
the Populousncss of Antient Nations," and in Cxnutc's Philosophie 
positive, voL v., and Politique positive, vol. iii. Fbr its economic 
effects, when it is regained as an organiaatiox of labour, reference 
may be had to Smitn'-s Wealth, vf NaHons, book iii. chap. 2, j, S. 
Mill's Political Leexemy, book ii char). 5, and J. E. Cairncs's 
Peieiir,.chap. a. (J.K. L;X.) 

flELAVONlOi OLlk; Jh the aorticlr Slavs <und^ langmps) will 
be found a fairly aompltteacootint of (^Jd Slavonic in its form, 
as it isitaicemas rejiresentEng, save for a few peculiarities noticed 
in their’ plane; the Broto-Slavonic. The reasons axe tliere given 
for believing it to bo the dialect of Slavs settled somewhere 
between Thmsldnica and Constantinopie and represented now 
by the Bulgarians and Mheedonnoub 
After the language, hod' be 8 Ti.fixed' by the origi^ translations 
of the New Testament and other Quirch books it was no more 
consciously adapted to the. dialects of the various peoples; but 
was used equalty among the CroatSi (whoso {:KKxks> were kcdons- 
modattri to the Ritinmniuse’and.wratten in GJagolkoo)yJBceUs and 
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Rupians. These insensibly altered them to make the words 
easier and allowed their native languages to show through ; and 
the same was tlie case with the Bulgarians, whose language soon 
began to lose some of the characteristics of O.S. Hence our 
cariiest MSS. already show departure from the norm which can 
be established by comparison; about a dozen (8 Glagolitic) 
MSS. and fragments afford trustworthy material dating from 
the loth and 1 1 th centuries, but even then the S. Slavs were weak 
in distinguishing % and y, the Russians mixed up q with m, ^ 
with ja and so on ; but in the actual texts great conservatism 
prevailed, whereas any additions, such as colophons or marks of 
ownership, betray the dialect of the writer more clearly, and such 
scraps and a few deeds are our earliest authorities for Servian 
and Russian. But the Church language as insensibly modified 
continued to be the literary language of Croatia until the x6th 
century, of Russia until 1700, and of Bulgaria, Servia and 
Rumania until the early part of the xpth century, and is still 
the liturgical language of Dalmatia, the Balkans, Russia and the 
Ruthenian Uniates. 

Its literature was enriched in the second generation by the 
works of Clement, bishop of Ochrida, and John, exarch of Bul^ria, 
and other writers of the time of Tsar Simeon, but it is almost all 
ecclesiastical in character. Perhaps the most interesting book 
in Church Slavonic is the Russian chronicle, but that has many 
old Russian forms. Otherwise certain translations of Greek 
Apocrypha are of importance, especially when the Greek original 
is lost, e,g, the Book of Enoch ; other Apocrypha in Church 
Slavonic are said to have been written by Jeremias, a Bogomil 
firiest, but they are probably derived from Eastern sources. The 
Slavonic text of the Bible is not of importance for textual 
criticism, as the translation was made late, and even so has never 
been studied from tliat point of view. The whole Bible was not 
finished till the 15th century, some of the less necessary books 
being translated from the Vulgate. 

SLAVS. Judged by the language test, and no other is readily 
available, the Slavs are the most numerous race in Europe, 
amounting to some 140,000,000 souls. Outside Europe there 
are the Russians in Siberia, a mere extension of the main body, 
and a large number of emigrants settled in America, where, 
however, although most of the nationalities have their own 
newspapers, the second generation of immigrants tends to be 
assimilated. 

Divisions and Distribution, — The Slavs are divided geo- 
LTaf^ically into three main groups, Eastern, North-Western and 
Southern ; linguistically also the same division is convenient. 

The Russians stand by themselves as the Eastern group. 
They hold all the East European plain from the 27th meridian 
to the Urals, the Finnish and Tatar tribes making up but a small 
proportion of tlie population ; beyond these limits to the east 
they stretch into central Siberia and thence in narrow bands 
along the rivers all the way to the Pacific ; on the west the 
Ruthenians {q*v.) of Galicia form a wedge between the Poles and 
the Magyars and almost touch the 20th meridian. The Russians 
must number 100,000,000. 1 

The North-Western group includes the Poles, about i5,bi(^ooo, 
in the basin of the Vistula ; the Kashubes {q.v,)^ about 2oaopo, 
on the coast north-west of Danzig ; the High. Wid Low Sorbs 
{q,v,) or Wends in Lusatm, 180,000 Slav3i«fcompletely sur- 
rounded by Germans ; the Oechs (Czech, q,v,) in the square of 
Bohemia, making up with their eastern neighbours, the Moravians, 
a people of 6,000,000 in northern Austria surrounded on three 
sides by Germans. In the north of Hungary, connecting up 
Ruthenians, Poles and Moravians, but most closely akin to the 
latter, are 2,500,000 Slovaks With the Sorbs, Poles and 

Kashubes are to be classed the now teutonized Slavs of. central 
Germany, who once stretched as far to the north-west as Rugen 
iuid Holstein and to the south-west to the Saale. They are gener- 
ally called Polabs (^.v,), or Slavs on the Elbe, as their last survivors 
were found on that river in the eastern corner of Hanover. 

The Southern Slavs, Slovenes (9.V.), Serbo-Croats (see Sbrvia) 
and Bulgarians (see Bulgaria), are cut off from the main body 
by the Germans of Austria proper and the Magyars, boUi 


of whom occupy soil once Slavonic, and have absorbed much 
Slavonic blood, and by the Rumanians of Transylvania and the 
Lower Danube, who represent the original Dacians romanized. 
These Slavs occupy the main mass of the Balkan Peninsula 
downwards from the Julian Alps and the line of the Muhr, 
Drove and Danube. North of this all three races have consider- 
able settlements in southern Hunga^. Their southern boundary 
is very ill-defined, various nationalities being closely intermingled. 
To the south-west the Slavs inarch with the Albanians, to the 
south-east with the Turks, and to the south and along the Aegean 
coasts they have the Greeks as neighbours. 

Although the Southern Slavs fall into these three divisions, 
linguistically the separation is not sharp, nor does it coincide 
with the political frontiers. Roughly speaking, the eastern half 
of the peninsula is held by the Bulgarians, some 5,000,000 in 
number, the western half by the Serbo-Croats, of whom there 
must be about 8,000,000. This is the most divided of the 
Slavonic races ; its members profess three forms of religion and 
use three alphabets — the Serbs and Bosnians being mostly 
Orthodox and using the Cyrillic alphabet, but including many 
Mussulmans ; the Croats being Roman Catholics, writing with 
Latin letters ; and the Dalmatians also Roman Catholics, but 
using, some of them, the ancient Glagolitic script for their 
Slavonic liturgy. The language also falls into three dialects 
indei^ndent of the religions, and across all these lines run the 
frontiers of the political divisions — ^the kingdom of Servia (more 
correctly written Serbia)] the kingdom of Montenegro; the 
Turkish provinces of Old Servia and Novibazar, still in Turkish 
hands ; those of Bosnia and Herzegovina, annexed by Austria ; 
the coast-line and islands of Istria and Dalmatia, which also form 
part of Austria ; and the kingdom of Croatia, which is included 
m the dominion of Hungary, to say nothing of outlying colonies 
in Hungary itself and in Italy. In the extreme north-west, in 
Camiola, in the southern parts of Styria and Carinthia, and over 
the Italian border in the province of Udine and the Vale of 
Resia live the Slovenes, something under 1,500,000, much divided 
dialectically. Between the Slovenes and the Croats there are 
transition dialects,and about 1840 there was an attempt (Illyrism) 
to establish a common literary language. In Macedonia and along 
the border are special varieties of Bulgarian, some of which 
approach Servian. Akin to the Macedonians were the Slavs, who 
once occupied the whole of Greece and left traces in the place- 
names, though they long ago disappeared among the older 
population. Akin to the Slovenes were tlie old inlmbitants of 
Austria and south-west Hungary before the intrusion of the 
Germans and Magyars. 

History , — ^This distribution of the Slavs can be accounted for 
historically. In spite of traditions (e,g, the first Russian chronicle 
of Pseudo-Nestor) which bring them from the basin of the Danube, 
most evidence goes to show that when they formed one people 
they were settled to the north-east of the Carpathians in the basins 
of the Vistula, Pripet and Upper DnSstr (Dniester). To the 
N. they had their nearest relatives, the ancestors of the Baltic 
tribes, Prussians, Lithuanians and Letts ; to the E. Finns ; to the 
S.E. the Iranian population of the Steppes of Scythia (q.v,); 
to the S. W., on the o^er side of the Carpathians, various Thracian 
tribes ; to the N.W. the Germans ; between the Germans and 
Thracians they seem to have had some contact with the Celts, 
but this was not the first state of things, as the Illyrians, Greeks 
and Italians probably came between. This location, arrived 
at by a comparison of the fragmentary accounts of Slavonic 
migrations and their distribution in historic time, is conffimed 
by its agreement with the place taken by the Slavonic language 
among the other Indo-European languages (see below), and by 
what we know of the place-names of eastern Europe, in that for 
this area they seem exclusively Slavonic, outside it the oldest 
names belong to other languages. The archaeological evidence 
is not yet cleared up, as, for the period we have to consider, 
Uie late neolithic and early bronze age, tlie region above defined 
is divided between three different cultures, represented by the 
fields of urns in Lusatia and Silesia, cist graves with cremalaon in 
Pokuid, and the poor and little-known graves of the Dnipr 
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(Dnieper) basin. This variety may to some extent be due to the 
various cultural influences to which the same race was exposed, 
the western division lying on the route between the Baltic and 
Mediterranean, the central being quite inaccessible, the eastern 
part in time showing in its graves the influence of the Steppe 
people and the Greek colonies in Scythia. There is a gradual 
transition to cemeteries with Roman objects which shade off 
into such as are certainly Slavonic. 

The physical type of the Slavs is not sufficiently clear to help 
in throwing light upon the past of the race. Most of the modern 
Slavs are rather short-headed, the Balkan Slavs lieing tall and 
dark, those of central Europe dark and of medium height, the 
Russians on the whole rather short though the White and Little 
Russians arc of medium height; in complexion the southern 
Russians are dark, the northern light, but with less decided 
colour than fair western Europeans. In spite of the prevalent 
brachycephaly of the modem Slavs, measufements of skulls from 
cemeteries and ancient graves which are certainly Slavonic have 
shown, against all expectation, that the farther back we go the 
greater is the proportion of long heads, and the race appears to 
have been originally dolichocephalic and osteologically indis- 
tinguishable from its German, Baltic and Finnish neighbours. 
In its present seats it must have assimilated foreign elements, 
German and Celtic in central Europe, Finnish and Turkish in 
Great and Little Russia, all these together with Thracian and 
Illyrian in the Balkans ; but how much the differences between 
the various Slavonic nations are due to admixture, how much 
to their new homes, has not been made clear. 

In spite of the vast area which the Slavs have occupied in 
historic times there is no reason to claim for them before the 
migrations a wider homeland than that above deflned beyond 
the Carpathians ; given favourable circumstances a nation 
multiplies so fast the Anglo-Saxons in the last hundred and 
twenty years) that we can set no limits to the area that a com- 
paratively small race could cover in the course of four centuries. 
Therefore the mere necessity of providing them with anajstors 
sufficiently numerous does not compel us to seek for the Slavs 
among any of the populous nations of the ancient world. Various 
investigators have seen Slavs in Scythians, Sarmatians, Thracians, 
Illyrians, and in fact in almost all the barbarous tribes which have 
l)ecn mentioned in the east of Europe, but we can refer most of 
such tribes to their real affinities much better than the ancients, 
and at any rate we can be sure that none of these were Slavs. 

There is no evidence that the Slavs made any considerable 
migration from their first home until the ist century a.d. 
Their first Transcarpathian seat lay singularly remote from 
the knowledge of the Mediterranean peoples, Herodotus (iv. 17, 
51, 105) does seem to mention the Slavs under the name of 
Neuri (<7.7 a), at least the Ncuri on the upper waters of the DnSstr 
are in the right place for Slavs, and their lycanthropy suggests 
modern Slavonic superstitions ; so we are justified in equating 
Ncuri and Slavs, though we have no direct statement of their 
identity. Other classical writers down to and including Strabo 
tell us nothing of eastern Europe beyond the immediate neigh- 
bourhood of the Euxine. 

Pliny {NJL iv. 97) is the first to give the Slavs a name which 
can leave us in no doubt. He speaks of the Venedi (cf. Tacitus, 
Germania, 46, Veneli); Ptolemy {Geog. iii. 5. 7, 8) calls them. 
Venedae and puts them along the Vistula and by the Venedic 
gulf, by which he seems to mean the Gulf of Danzig : he also 
speaks of the Venedic mountains to the south of the sources of 
the Vistula, that is, probably the northern Carpathians. The 
name Venedae is clearly Wend, the name that the Germans have 
always applied to the Slavs. Its meaning is unknown. It has 
been the cause of much confusion because of the Armorican 
Veneti, the Paphlagonian Enetae, and above all the Enetae- 
Venetae at the head of the Adriatic. Enthusiasts have set all 
of these down as Slavs, and the last with some show of reason, 
as nowadays we have Slovenes just north of Venice. However, 
inscriptions in the Venetian language are sufficient to prove 
that it was not Slavonic, Other names in Ptolemy which almost 
certainly denote Slavonic tribes are the Veltae on tlie Baltic, 
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ancestors of the AViltzi, a division of the Polabs (^.r.), the Sulani 
and the Saboci, whose name is a Slavonic translation of the 
Transmontani of another source. 

Unless we arc to conjecture Stiavani for Ptolemy's Stavani, or 
to insist on the resemblance of his Suobeni to Slovene, the name 
Slav first occurs in Pseudo-Caesarius {Dialogues, ii. 110 ; Mignc, 
P.G. xxxviii. 985, early 6th centuty), but the earliest definite 
account of them under that name is given by Jordanes {Geiica^ 
v. 34, 35, c, 550 A.D.) : Dacia ad coronae speciem arduis 
Alpibus emunita, iuxta quorum sinisirum lotus, qui in aquiUme 
vergit, ab ortu Vistulae fluminis per immensa spaiia Venethanm 
populosa natio consedit. Quorum nomina licet nunc per veatias 
familias et loca mutentur, prindpaliter tamen Sclaveni ei Antes 
nomtnaniur, Sclaveni a civitate Novietunensc (Noviodunum, 
Isakoa on the Danube Delta) . . . usque ad Danastrum ei in 
boream Viscla tenus commorantur • . . Antes veto, qui suni 
eorum fortissimi, qua Ponticum mare curvaiur a Danastro extent 
duntur usque ad Danaprum ; cf. xxiii. 119, where these tribes are 
said to form part of the dominions of Hermanrich. Sclaveni, or 
something like it, has been the regular name for the Slavs from 
that day to this. The native form is Slovhue ; in some cases, 
e.g, in modern Russian under foreign influence, we have an a 
instead of the 0, The combination si was difficult to the Greeks 
and Romans and they inserted /, ih or most commonly c, which 
continues to crop up. So too in Arabic Saqaliba, Saqldk The 
name has been derived from slovo, a word, or slava, glory, either 
directly or through the -slav which forms the second element in so 
many Slavonic proper names, but no explanation is satisfactory. 
The word slave ” and its cognates in most European languages 
date from the time when the Germans supplied the slave-markets, 
of Europe with Slavonic captives. The name^^nlef we find applied 
to the Eastern Slavs by Jordanes ; it may be another form of 
I Wend. Antae is used by Procopius (B.G. iii. 14). He likewise 
distinguishes them from the Sclaveni, but says that both spoke 
the same language and both were formerly called Spori, which 
has been identified with Serb, the racial name now surviving in 
Lusatia and Servia. Elsewhere he speaks of the measureless 
tribes of the Antae ; this appellation is used by the Byzantines 
until the middle of the 7th century. 

The sudden appearance in the 6th-century writers of definite 
names for the Slavs and their divisions means that by then tlie 
race had made itself familiar to the Graeco-Roman world, that 
it had spread well beyond its original narrow limits, and had 
some time before come into contact with civilisation. This may 
have been going on since the 1st century a.d., and evidence of 
it has been seen in the southward movement of the Costoboci 
into northern Dacia (Ptolemy) and of the Carpi to the Danube 
(a.d. 200), but their Slavonic character is not established. A few 
ancient names on the Danube, notably that of the river Tsiema 
{Cerna, black), have a Slavonic look, but a coincidence is quite 
possible. The gradual spread of the Slavs was masked by the 
wholesale migrations of the Goths, who for two centuries lorded 
it over the Slavs, at first on the Vistula and then in south Russia. 
We hear more of their movements because they were more 
immediately threatening for the Empire. In dealing with 
Ptolemy’s location of the Goths and Slavs we must regard the 
former as superimposed upon the latter and occupying the same 
territories. This domination of the Goths was of enormous 
importance in the development of the Slavs. By this we may 
explain the presence of a large number of Germanic loan words 
common to all the Slavonic languages, many of them words of 
cultural significance. “ King, penny, house, loaf, carring ” all 
appear in Slavonic ; the words must have come from the Goths 
and prove their strong influence, although the things must have 
been familiar before. On the other hand plough ” is said to be 
Slavonic, but that is not certain. When the Huns succeeded 
the Goths as masters of central Europe, they probably made the 
Slavs supply them with contingents. Indeed their easy victory 
may have been due to the dissatisfaction oi the Slavs. Priscus 
(Muller, F,HJG. iv. p. 69, cf. Jord. Get xJix, 258) in his account 
of the camp of Attila mentions words which may be Slavonic, 
but have also been explained from German. After the fall of 
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tbe Hunnish power the Eastern Goths cmd Ge^dae pressed 
southwards ai^ westwards toithe conquest of the Empir^ and 
the Lombards and Heruli followed in tbeiir tmdks; When next 
we get a view of northern Gorcnany we iimldt inll .of Skvs^ e,g. 
from Procopius ii. 15) we know thatihey kefd thOiMaric 
of Brandenbuig liy 5ie ; butthis settleniBst wasefiectedwithmit 
attracting the attention of any ^conitempcnnary writer. Modem 
historians seem to adopt their attitude to the process laccoiding 
to their view^of the .German writers, in their contempt 

for the Slavs/ ma«tiy deny idle Npossibdity of their 
German tribes leave tkeir homes, and assume that tl^ riches 
of eotilhem Europe attracted dhe latter so that they willingly 
gave up their barren northern plains ; most Slavonic auth^ 
have taken the same view in .accordance with, the ideahstic 
picture of the poacefui, kindly, democratic Slavs whowcontrast 
so favourably with the. savaj^ Gerno^ and iheir war^lmds; 
but of late they haive «mhsed .tha±' then aneestocs were no more^ 
peaceful than any one el6c>iBnd have widied to put down to. 
warlike pressure from the Slavs all the soutliward movements 
of the German tribes, to whom* no choice was left hut t» try to 
break through the Roman^ •defences. A reasonablb view is that 
the expansion of the iEastem •Germans in the laist centuries 
was madeat tlioeKpen.se rvf theiSlass, who, while no more peejoeM 
than the Germans, were less capable than they ;of combming for 
successful war^ BO that Gotha and others were dwdling amiong 
them and larding <.it over them ;; that the mutual competitions 
of' the Germaaa > drove* jsome > of these against the Empire, and 
when this had ibneonDe weakened, so that it invited attack, 
some tribes and iparts of tribes moved forward! without any 
pressure from behindi;! this 'took away the strength of thb 
Geman riemont, aftd)il^iSkvs,nat imprahaU^ nnider German 
oiganfoarionyiregataeHj tkeiup hand m tbearown lands and 
could even spti^< westwards at the expense of the Gornum 
remnant 

Almost as unocwtamrislbe exact lihm when dteSonivthem Slavs 
begiMi to move towaids the Babrnns. If aihoaidy at the time oi 
Trajon’s eonquestB) there* werel Slavs in iOacia^ it wauM account 
lov the story* in 9 Ps. •Nestor' ihrit oeolam VDia^ or ^latchi> ut; 
Romance speakers, had conquered the Sbras uponi the Banube 
and driven thora ta the Vistnl^ place '^t the name of 

Trajan has in flavonie tradition, and ilor thei presence of an 
agricultural papidatioii, the Sarmatae iliimgantes sul^e^ 
nomad Sarmatao'^iii)^ on the Iheiss. In any case, wn oamioit 

sula 'before^ ihs hegianing of' the^S^century, when they app<^ 
in* Byzantine history as ainew'tenor ; there mems to have been 
an invasion in tbe^time of Jnastin, and anotber ibllDwed in 52^7 
(Prbeopius, BiG, iu. 40 m^ HdsL win;. c8).: At the some time as 
the ‘Slavs/ the ftItiaB,*lhe Buigoia, andiof^ns^S the Avars, were 
also i making uivaBions from the same nffirection. The! hrst and 
last disappeared iike all nomads, bat' ^tbe RulgaTS, making] tthesn^ 
selves i lords) Of ono'oeotioB* of tho ^vsy gavn .it dacic rown name; 
ByMyg4 the Slavs had>overrun aHrGmece^: and. were the worst 
westeinnrighbouirscrf'thetEa6iteni>£fttpire. iHtnceithe cUrections 
how todeal WilfoSlavs inithe ifoemperor Uauzm 

660). and the* *6f Leo 

By the end of 'the following •dentury they were permanently 
settled througlKiut tbewlvole of the Balkan Peninsula.. .(For their 
further hisOory see^ Sarvia, Bulgaria, Bosnia, Dalmatia, 
6Ri^ATrAHSLAVOf«VAv) 'These Soiithem ^ys, though divided 
into* nationaltrice, are dosely * akfo ; to one anather. There is no 
reason to think tlve Serbo^oats an intrusive wedge, although 
Ghtistanliiiie Porphyrcigemtias • orfm. Imp, 30^*33) speaks of 
th«r coming from the noarrii inJthtttimeJofHcraclius— the middle 
of Che 7th cerntmy . Their diaieefis shade into one another, and 
there* is no traoc of any mfluenoe of> the North-Western group. 
Ghnstontine was i probably lod astray by the occurrence of the 
same tribal names in diffensnt parts of the Slavonic world; 
Meanwhile the Sowthem Slavs w«« cut' of! foam the rest of the 
tttoe by the foundation in the 6th century of. the Avar kingdom 

g ^Baniionia, and after its destruction in die 7th, by the spread 
Germans southneastwands, and;BnaIly by the kcucsibn of 


another Asiatic ho!rde> that of the Magyars, who have maintained 
themselves in die: midst of Slavs for a thousand years. Their 
oonqueats were made chiedy at the expense of the Slovenes, and 
the Slovaks, and from their kui^aiges they have borrowed 
many woods ;m foinns which have-now disappeared. 

Of the! history of the Easteiaai Slavs, who were to become the ^ 
Biasskn people,. we know Utde before the comi^ of the Swedish 
Rus, who gave them their name and organization ; we have but 
the mention of lAntae aotkagr in concert with the exther Slavs and 
the Avars in a^ttacking the Empire on the lower Danube, and 
scattered accounts of Mussulman travellers, which show that 
they had reached die Donand Volgarand stretched up northward 
to £Ake Ilmen. The more soutl^rly tribes were tributary to 
the Khazars. Ah 'exact deBnition of 'the teixitory occupied by 
each Slavonicrpeeple>(and a sketch of its history from the time 
tbi)t it settled in its I permanent abode, iwill be foimd either under 
its own! nainN^ or under that of its country.. 

CulturerMid Rdi^m ^ — ^For all /the works treating of Slavonic 
ohtiqtdties we cannot draw a portrait of the race and show 
many disringuishing: features. Savage nations as described by 
the Greeks and Romans aare mostly very much alike, and the 
toriraony (Of language is not veiy oasy to use. llie general 
impression is one of a people which lived in small communistic 
groups, and was $0 impatient of authority that they scarcely 
combmedior their own ^feiR'e, and in spite of individual brav.ery 
only became formidable to others when cemented together by 
scfme; alien element: hence they all at one time or another fell 
under an alien yoke ; the last survivals rof Slavonic. Ikenco being 
the'vede of Novgorod, and th)e Polish diet with its. unpractical 
regard for any minority. The Slavs were, acquainted; with the 
b«i;innings of the domestic arts, and were probably more given 
to agriculture than the* early Germans, though, they practised 
itafter a foahion which did not long tie them to any particular 
district--for all writers agree in tellurig. of their errant nature. 
They were specially given to the production of lioney, from which 
they browed tneadi They abo appear to have been notable 
swimmers and to have lieen skilled in the navIgatHm of rivers, 
and even toibave indulged in maritime piracy on the Aq^ean, the 
Dabnarian coast and most of all the Baltic, where the island of 
Biigen wiasa menocerto the Scamdinavianand German searpower. 

The Oriental sources also speak of some aptitude for commerce. 
Theis talosit for music and singing was already noticeaUe- Of 
tlueir religion it is Strangely difficult to gam any real information. 

The word Bogitt., “god,’' is reckoned a loan word frem the 
Imnian Baga. The chief deity wtas the Thunderer Pervin (cf. 
Lkh. Pericfo!ias),wiith whom is identified SvaFog,thegodof heaven; 
other chief giods were called soiae of Svorog;, Daabog the sun, 
Chorsreynd Vieles, theigodof cattle. The place of this latter was 
taken by St <Bksiua. A hostile deity was Stribog, god of storms. 
There seem to haye been HQ priests, temples or images among 
the eady; Sliivs» ilin Russia Vkdimir set up idols and pulled 
ilisni down luponrhis conversion to Christianity; only the Polabs 
had a^h^hly devdoped cult with: a temple and. st^ues and a 
dtjfinite iptriesthood. r But this may- have been in imitation of 
Norse or even Christian institutions. Their chief deity was called 
Triglavywr.Kihe three-headed ; he was the same as Svgtovit, appar- 
ently a sky) godvin. whose name the monks naturally recognized 
.Saint Vitusi The.goddesscsare colourless personifications, such 
as Vesnaj apriag, anrliMorana, the goddess of death and winter. 

The Slavs also believed, opd many still believe, in Vily and 
Ruaalki>. nymphs of istreams and woodlands; also, in the B 4 ba- 
J4g&, aki^of man-reating witch, and in .Bosy , evil spirits, as well 

as. fo vampires and werewolves^ They had a full belief in the 
immortaHty of the isoaJ,ibut no very clear ideas as to its fate. 

It waa mostly tsupposed to go a long journey to a paradise (raj) 

at. the end'of tho^world.aad had to be equipped for this. Also 
tbersQul of ithe ancestor seems to have developed. into the house 
or hearth god (Deiinov6j, Kxet) who guawied the family. The 
usual sur\^ivals of pagan festivals at the solstiees and equinoxos 
have:cantinuied under the form of church festivalsi 

CkrisHuniify among the Slavs , — The means by which was 
effected the conversion to CiKis^tianity of the varioius Slavonic 



nitkftls probabljr had more influence upon their subscejuent 
history flian raaal distinctions or geographical conditions. 

Where\/^r heafheft Sla^vonic tribes met Christendom’tnissioBaiy 
effort naturally Came into being. This seems first to have been 
the case along the Dalmatian coast, where the cities retained their 
Romance population and their Christian fttith. Frofii the 7th 
century the Croats wei^e rKyminally Christian, and Subject to 
the archbfchops iof Salona at Bpalatb and thmr suffragans. From 
the beginning of the 9th century Merseburg. Salzburg and Passau 
were the Centres for spreadrfig the" Gdspef amoffg tl®e Sla^^onic 
tribes on the south-eastern marclfes of the Frankish empire, 
in Boht^fiiia, Moravia, Piinnbrtia and CarintBia. Thdu'j^ we need 
not doiit)t' the true Ueal of these missionaries, it was Still a -fact 
that as Germans they belonged to a nation which was once more 
encroaching fbkpon the Slavs,* and as Latiifi* '.(though -the Great 
Schism had not yet taken place) they were not favourable to the 
use of their convferU’ native langUftcfe. ' StiB-^they were pfobBbly 
thC'first'to reduce tlK^ Sldvo^ic longues to writing, naturally using 
Latin letters and lacking the^ skiW to ^dajit'them sa&factxwily. 
Traces' 'such attempts' are^ rare ; tim belt lare the Freisingen 
fragments «of Old Slovene now at Atunigh. 

In the eastern half of the Balkan Peninsula the" Slavs had 
alrelK/iy;' fe^gutl to turn to Ghristigrtlty befotC th«<ir Od^iquCst by 
the Pulgars. '^I^hesc latter were hostile until Boris, under the 
influence of his sister and of one Methodlffs ((iCtlainly not the 
famous put), adbp ted the fiCw faith artd pi^Plci the jii^ord Chose 
that resisted conversion (a.d. 8O5). Though his Christianity came 
from Byzdhtiimi, Bbris SfectOK to hrtie flearec# the ritfluCncc (f( the 
Greek ejer^ and applied to the PCpe for ttachers, PAbmi^-ing 
to him a whole series of queptionff.* The Bope sent clergy, but 
would not grant the Bulgarians as much independence as they 
asked, anctSorfe seans to haVC repCMoelof hifc aj:5Jlicaflon t(/him. 
He raised the t^uCstioh at the Council of Constantinople (a.d. 870), 
which decided that Bulgaria was sutbject to The CKh^ch. 

Cyril and Meihodins.-^^n the same w^- Rostislav, prince of 
Greater Moravia, fearing the ii^ucnce of J-atin missionaries, 
applied to Byzantium for teachers whb should preach in the 
vulj^f tdrtguc (a,d. 861). The errfpcrcfi* '6hose tv^ 'bi^heri^, sons 
of a 'fhtssalonian Greek, Methodius and Constantine (generally 
known as Cyril by the name he adopted Upoh'bedtttning a n^nk). 
The fprnfdr was an organizer, the k scholar,' a ^ilo^her 
afid a iihguist. His gifts had beetl already exercised in a mission 
to the Crimea; he had brought tlidncJe the fclieJi of Clement, 
\fhiich he finally laid in their restipg-place in Rome. But the 
mairt iHeasOTi for the choice was thaf'tJie T^e^aiorfldris, surrounded 
as they Were by Slavonic tribeiSf, Were wtfll knowtt to iii^eak 
Slavonic perfectly. On their arrival in Mtfravia the brokers 
began to teach letters and the Gospel, and also to translate the 
liturgical books and instruct the young In; them. 
But soon (in 864) Rostislav was attacked by Louis the German 
and Tieducefil to complete obedience^, so that there could be no 
question of setting up a hierarchy in oppositftm to tlite dominant 
Fr&lhks, and the attempts to establish ^ Slavonic liturgy 
were strongly opposed. Hearing of the brothers* Work J*ope 
Nicholas I. sent for them to Rome. On their way they spent 
some time with Kocel, a Slavonic priticc rtf Pannonia, about 
Flatten* See, and he much favoured the Slavonic U)()ks; In 
Venice the brothers had disputes as to the use of Slavonic service- 
booka ; perhaps at this time these found their way to Croatia 
and Dalmdtia. On their arrival in Rome' Nicholas was dead, but 
Adrian II. was favourable to them and their translation^, and 
had tlie pupils they brought wdth them Ofdained. In Rome 
Constantine fell ill, took monastic and the name of Cyril, 
and died on the 14th of Februar}' 869. Methodius w^as conse- 
crated arfchbishop of Pannonia and Moritvia al.)out 870, j>ut Kocel 
could not help him much, and the fttrman b&hops had him tried 
and thrown into prison ; also in that very year Rostislav was 
dethroned by Svatopluk, who, though he threw off the P'rankish 
yoke, was not steadfast in supporting the Slavonic liliirgy. In 
573 Pope John VIII. commanded tlie liberation of Methodius 
and allowed Slavonic ser^dees, and for the next few years the 
work of Methodius went well. In 879 he was again "called to 


■Rttihe, aiia'te‘886 in Kk ffcvour 

and restored ' Hlfn to hU hiit thkdii a, (Skrtrikfi, 

l^iching, fiis 'wlfi^ Methodius died h and Wiehii^, 
having a new pope, Stephen V. (VI.), on Ms side, bkt^me Ms 
su^dteSor. 80 thfe SiaVottid rtervice-books and tbrtse that used 
iheh Were dxWdn bfjt by arid todk’r^UgeinBiilgfiriki, 

where thd grdutwl had been mrtde rfcrtdy for them. Boris, ‘haVirtg 
dedded toahidbby the Gr^k (l^tfrch,W^looWi'ed ClemrtntyGorard 
ithd 6dver ^disciples 6f MethmHus. CWmefit, Who was the rtioi?t 
adtioe 'ih literary Work, laboured ih Ochrida anfd oBhe^s in \*ftrio<is 
parts rtf the kingdom. 

Tfi epitrt of me 'trliiftiph of the Latino - Ortrtnan party, ¥ho 
Slavonic HtUigy wafe hot qtiiHO stdrOptfd out in the West ; it sfeerhs 
to have survived in out-of^the-W ay oeWners <>f GrOat MoVavife Ontil 
that'prindpality was 'defetroyed t)y the Magyars. Also'diiHhg the 
life of SfetHodiiis it appears to have p^ndtrated' into IBoliWrtiii, 
Poland and Cii^Ofetia, buttUl fbetie coirrttrles finally accepted fhc 
Latin Church, and so Wrtte permanently cut Off front tlie 
SorvhiTW. Bolgatiansi'Afid Rust#iatis. 

Tlidsrt'dOtahs Of eCdlesiasrioal history are of great iMportahOe 
for iiftdel*i?tattdkig nho fattj of various Slavoni^lfllttguages, ee^ripts 
and even literatures. FroW' what has been said khrtve if ajbpettts 
ihvtt Cyril iwVohtod a SlaVimic alplmbet, translated at ntiy fate 
‘a Gospel IfeJetibriary, perhaps the Psalter and' the rthittf sorvfce- 
brtoks, irtto a ^avonlc dialect, and it seems that MethwMus 
trahi^lated the Epfste, sofne pairt of the (!)ld Testament, ‘a 
'MOhftiai 6# 'carirtri'law and 'further liturgical riiaftter. (tiethcht 
the taisk tthd' turned rnany works' of the Fathem into 
Slavonic, and is* said' to laive made cjicarer the forhis Of' letters. 
Wirtf was the alphffl>et which Cyril invented, Whefe the 
'ittVehtSbri arid the edrhest translations made by hiib, ttWd wlio 
wbre the'^speakere tif the dialect he* used, the language we vrill 
Oid CHuWh 'Slavrtftk (O.Bi) ? As’ toi the alphabet wc havk' the 

firirtbev testJrtfony of CKmbr,fa'Bulgarkn‘Thonk rtfthe hem gtouM- 

ticin, Who eay S’ that thi^ Slave at first praoWsbd divinat^lon by 
means rtf' riiatke aiYd'‘Oub wood ; then wfifer tMt haptfem 
tiiey were oompriied to write the 'Slavon^ tongue with Greek 
and LafiH' iettew' without pn^^erriileS; ifirtally, by God’s' mercy 
ConStatitirlethfe' Philosopher, <kilkd<’yriJ,'rnaide' thorn ah'alphffl)et 
of 38'k;ttief9. lie give^ the date as 855, siK or 'Seven years bOTote 
the reuiWst of Rofetiyiav. If we take thfe to bo'fei«iet Cyrii rHU^.t 
haVe ten Working* at his translatiorts before ever he werft to 
Mrtrdvia,ahd the kngdajge waa with whiOh 'he 

bad Bueh camifiar at Thes^kaiioa-^ha/t of srtath^^m'MadedrtuUi, 
and this is oil the Whale tbe'imast satisfactory 
At any’ rate* the* phoweticiframcwaik of the language 
more wear to cetiiaM'iBulgc^teA'dmlefcis than tb any 
Otheir,' tart the vttobutery sertwis to have been modified in'Momvia 
by idle ifiCTusien )of cbrtam f lermain and Latin wrtrds, 'especially 
those touching things of theCh'urch. Thesewimki appear to have 
beeh already femiliar tf> the Moraviatad through the work of the 
' Gerinaii mlssicwarias; Some’ of fchem Were »0|)OTseded Wheh 0 jS. 
became the language of Orthodox Slavs. Kopitar and Mikloeidi 
wifaihtaiwiai' that O.S. • Was 'Old 610 vuhe tpokeri by the isril^ecls 

of Kocel, hutim their deoieirtn mubh waS^cluo to racial patriotism. 
'Someming'indeed* was dobe'to adapt the language of the TVans- 
lationa to the iiuith^e M^^ we- have the Kiev fragments, 

prayet^fl after the Rloman iise in which octnjrMoravismSjiwtaWy 
r and z where' O.S; k and arf, and fragments at Prague with 
Eastern ritisal but Occh pecaliaritios. Further, the Fire}»mgen 
fragments, though their language ris in the main Old Slovene and 
their eflphatet Latin, have some connexion with the texts of an 
O.S. Kuchobgium frdm Sinai. 

Skvrtnic brtguages arc written in three alphabets 
according U) religious depondeiice ; latin adapted to exprcf s 
Slavonic sounds either by diacritical marks or else by conven- 
tional combinations of letters among those who had I^tir) 
services; so^-(»dled Cyrillic, which is the Greek Lituigical Uncial of 
the 9th century enriched with' special signs for Skvonic letters- 
this is used by all Orthodox Slavs ; ancl Glagolitic, in the apec 
taded ” form of which certain very early O.S. documents wer# 
written, and which in another, the “ square,” form has sur. iN ed 
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as a liturgical script in Dalmatia, where the Roman Church 
still allows the Slavonic liturgy in the dioceses of Veglia, Spalato, 
Zara and Sebenico, and in Montenegro j the Croats now employ 
Latin letters for civil purposes. 

The annexed table gives these alphabets — the Glagolitic in both 
forms witli numerical values (columns 1-3) ; the Cyrillic in its 
fullest development (4, 5), with the modem version of it made for 
Russian (6) by Peter the Great’s orders ; Bulgarian uses more 
or less all the Russian letters but the reversed e and the last two, 
while keeping more old Cyrillic letters, but its orthography 
is in such a confused state that it is difficult to say which 
letters may be regarded as obsolete; Servian (7) was reformed by 
Karadai6 (Karajich (q,v.)) on the model of Russian, with special 
letters and ligatures added and with unnecessary signs omitted. 
The old ways of writing Slavonic with Latin letters w^e so con- 
fused and variable that none of them are given. The Gechs first 
attained to a satisfactory system, using diacritical marks in- 
vented by Hus; their alphabet has served more or less as a 
model for all the other Slavonic languages which use Latin 
letters, and for that used in scientific grammars, not only of 
Slavonic but of Oriental languages. Column 8 gives the system 
as applied to Croat, and corresponding exactly to Karadzid’s 
reformed Cyrillic. Column 9 gives the Gech alphabet with the 
exception of tlie long vowels, which are marked by an accent^; in 
brackets are added further signs used in other Slavonic langu^es, 
e.g. Slovene and Sort), or in strict transliterations of Cyrillic. 
Polish (10) still offers a compromise between the old arbitrary 
combinations of letters and the Gech principle of diacritical marks. 
The last column shows a convenient system of transliterating 
Cyrillic into Latin letters for the use of English readers without 
the use of diacritical marks ; it is used in most of the non- 
linguistic articles in the Encyclopaedia Britannica which deal 
with Slavs. With regard to Glagolitic (derived from Glagol, a 
word) and Cyrillic, it is clear that they are closely connected. 
The language of the earliest Glagolitic MSS. is earlier than that 
of the Cyrillic, though the earliest dated Slavonic writing surviv- 
ing is a Cyrillic inscription of Tsar Samuel of Bulgaria (a.d. 993). 
On the whole Glagolitic is likely to be the earlier, if only that no 
one would have made it who knew the simpler (Cyrillic. It 
certainly bears the impress of a definite mind, which thought 
out very exactly the phonetics of the dialect it was to express, 
but made its letters too uniformly complicated by a love for little 
circles. A sufficiently large number of the letters can be traced 
back to Greek minuscules to make it probable that all of them 
derive thence, though agreement has not yet been reached as 
to the particular combinations which were modified to make 
each letter. Of course the modem Greek phonetic values alone 
form the basis. The numerical values were set out according to 
the order of the letters. Some subsequent improvement, especi- 
ally in the pre-iotized vowels, can be traced in later documents. 
The presumption is that this is the alphabet invented by Cyril 
for the Slavs who formerly used Greek and Latin letters without 
system. 

When brought or brought back to Bulgaria by Clement and 
the other pupils of Methodius, Glagolitic took root in the 
west, but in the east some one, probably at the court of Simeon, 
where everything Greek was in favour, had the idea of taking 
the arrangement of the Glagolitic alphabet, but making the signs 
like those of the Uncial Greek then in use for liturgical books, 
using actual Greek letters as far as they would serve, and for 
specifically Slavonic sounds the Glagolitic sign:; simplified and 
made to match the rest. Where this was impossible in the case 
of the complicated signs for the vowels, he seems to have made 
variations on the letters A and B. With the uncials he took the 
Greek numerical values, though his alphabet kept the Glagolitic 
order. Probably the Glagolitic letters- for i and it have exchanged 
places, and the value 800 belonged to I, as the order in Cyrillic 
is u,, s, uj, qj. Who invented Cyrillic we know not; Clement 
has been said to have made letters clearer, but only in a 
secondary source, and he seems to have been particularly 
devoted to the tmdition of Methodius, and he was bishop 
of Ochrida, just where Glagolitic survived longest. 
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Mention must be made of Bruckner’s theory that Cyril invented 
Cyrillic first, but degraded it into Glagolitic to hide its Greek 
origin from the Latin clergy, the whole object of his mission 
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being hostility to Rome^ whereas m Orthodox countries this 
caution was soon seen to be unnecessary. The Glagolitic 
alphabets in the table are copied from Codex Marianus (iith 
century) and the Reims gospel, an O.S. MS. of the 14th century, 
on which the kings of France took their coronation oatli. 

As to the special sounds which these various scripts expressed, 
we may notice in the vocalism a tendency to broaden tlie short 
vowels and to narrow the long ones, a process which has left 
results even where distinctions of quantity no longer exist; 
further, the many changes which can be followed in historic time 
and are due to the destniction of the old rule of open syllables 
by the disappearance of the half vowels 1 and «, or to their 
developing into full vowels where indispensable for pronunciation 
(No. I. m/.). But the ruling principle which has determined the 
physiognomy of Slavonic speech is the degree in which (^msonants 
have been affected by the following vowel. Where this has been 
broad, a, 0, u, y, q, m, this has resulted only in an occasional 
labialization most noticeable in the case of / ; where it has been 
narrow, i, f , e(once ca or c), f , t, and the result has been palatal- 
ization or “ softening ” in various degrees, ranging from a slight 
change in the position of the tongue producing a faint / sound 
in or just after 1 he consonant — expressed in column 9 by the sign 
and in Cyrillic by the pre-iotizing of the following vowel — to the 
development out of straightforward mutes and sibilants of the 
sibilants, palato-sibilants and affricates 5, .y, tf, /•, dz, r, di, 6 , 
&c. (see No. 9 and V. ?«/.), 

Slavonic Lanpia^es. — 'I’he Slavonic languages belong to the 
Trido-Eur()j)ean (I.E.) family. Within that family they arc very 
L'losely connected with the Baltic group, Old Prussian, Lithuanian 
JLithu.) and Lettish, and wc must regard the linguistic ancestors 
:)f both groups as having formed one for some time after 
they had become separated from their neighbours. If the original 
iiome of the I.E. family is to be set in Europe, we may take the 
Balto-Slavs to have represented the north-eastern extension of it. 
The Balto-Slavs have much in common mih the northerly or 
rierman group, and with the easterly or Ar>'an group, their next 
leighhours on each side. The Aryans likewise split into two 
.livisions, Iranian and Indian, whereof the former, in the Sar- 
Tiatians, remained in contact with the Slavs until after the 
.'hristian era, and gave them some loan words, r.g. -• Pers. 
Uaga (god) ; Russian , Sobaka ; Median, ^paka (dog). '1 he south- 
eastern or Thracian group (Armenian) and beyond it the Illyrian 
Albanian) made up the four groups which have sibilants for 
[.E. non-velar guttunils (see inf. No. 9), and in this stand apart 
Torn most European groups, but in other respects the Balto- 
Slavs were quite European, 

'JLe Baltic group and the Slavs were separated by the marshes 
>f White Russia, and after their early oneness did not have ‘ 
nuch communication until the Slavs began to spread. Since then 
:he Baltic languages have borrowed many Slavonic words. 
\fter the Aryans had moved eastwards Slavonic was left in 
contact with Thracian, but wc know so little about it that we 
rannot measure their mutual influence. On the other side the 
[Germans, beginning as the next group to the Balto-Slavs, and 
laving Ihereliy much in common with them (so much so that 
Schleicher wanted to make a Germano-Slavo-Baltic group), have 
lever ceased to influence them, have given them loan words at 
jvery stage and have received a few in return. 

After the Baltic group had separated from the Slavonic, we 
niist imagine a long period when Slavonic (SI.) was a bundle of 
balects, showing some of the peculiarities of the future languages, 
Dut on the whole so much alike that we may say that such and 
;uch forms were common to them all. This stage may lie 
called Proto-Slavonic. Except for the few cases where Old 
'hurch Slavonic (O.S.) has either definitely South Slavonic 
::haracteristics or peculiar characteristics of its own, as written 
Jown by Cyril it represents with wonderful completeness Proto- 
Slavonic at the moment of its falling apart, and words cited 
lelow may be taken to be O.S. unless otherwise designated. 
Some of the main characteristics of the Slavonic languages as 
i whole in relation to I.E. are indicated below; restrictions 
ind secondary factors are necessarily omitted. As a rule O.S, 
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represents the Slavonic languages fairly well, while Latin or 
Greek equivalents arc given as the most familiar examples of 

I.E. Hypothetical forms are starred. 

1. I.E. I becomes (>) 1, gosti: hostis (acc. pi.); I.E. i>t, 
vidova: vidua; I.E. ; > /, jucha : jus (broth). 

2. I.E. e becomes sem ^ : semen ; LE. e> ^ berq : fern, 

3. LE. a and u are alike 0 in SI., orati : arare ; osm % : octo ; 
I.E. 6 in end syllables, > u; voziii ox^s; LE. a and 0 are alike 
a, bratru : f rater ; duva : duo, 

4. LE. a becomes y, 1 y: tu ; I.E, snikhai nurus, 

Sanskr. snum : LE. u > v, vezq ; vcho, 

5. LE. X and f both long and short survived as vowels, 
written vlU'u, Sanskr. tj/cas, “ wolf ” ; consonantal r and I sur- 
vived unchanged. 

6. I.E. fii and n both long and short : the former gave » or ; 
sutox centum; the latter ^ or q, dcs^ii: dartn. Consonantal 
m and n mostly survived before a vowel, after it they coalesced 
with it to make the nasal vowels q and ; pqti : pontis ; pqlu : 

TrifiiTToi, 

7. I.K. Aspirates arc represented by corresponding sonants, 
berq: fero; wrr/ii (“ honey,” “ mead ^’) : fiWv; migla: 

8. I.E. yoften l)e('()mes r// ; vcluchu: veins \ not always, .Ty/zti : 
Lithu. sunuSf “son’’; otherwise eh generally renders Gothic h 
in loan words ; chlebu : hlaibs^ “ loaf ” ; chyzu ; htis, “ house.” 

0. LE. velar gutturals /c, g, gh and labio-velars </, p, fh become 
in SI. g, g, kljuit : clavis ; qglu : angulus ; mlgla ; ; huto : 

ijuiSj govedoi Sanskr. gtlnj^; sntgu: nix, nivetn, but the 

Palato-gutturals k, g, gh lu'come SI. s, z, z ; desif/i : decern ; zruio : 
granum ; zima: hiems ; Lithu. I, 5 ; deszimtis, zirnis^ zema, 

10. (a) Gutturals A’, g, ch (for s) l)eli)re e, e (for c), /, t, q and / 
early in the Proto-Sl. period became z, vMe^ voc. of vliku: 
\vK€ ; zdqdi \ glandis ; plnn^y 3rtl pi. Ir. plnehU’. tirkt^nrav. 

(b) Later A, g, ch before e, 7 (for oi or ai), and .sometimes after 
h h f > G ^/«(sX Vl%ce 1()(', cf, oiKoi; Ifzif imperat. of Ifgq, 
“lie”: Atyotv; dnsi, dusbchu,m)m, loe. pi. i)i duchu^ “spirit”; 
kunqzt: Ger. knning: “king." 

(c) LE. or Proto-Sl. sj, c; became w, I, h'ii, Lithu. siuti, Lat. suo, 
“.sew ” ; iwit for ^nozjo^ “ knif<‘.'’ 

{d) Non-guttural consonants followed by ; (//, <//, nj \ pj, bj, 
pj\ mj) gave different results (t*xcept nj) in different languages 
(sw. below No. V.), but in Proto-Sl. there was already a tendency 
for the / to melt iiUo and so change the (’onsonant. 

11. Proto-Sl. gradually got rid of all its closed syllables, hence — 

(a) Final consonants were dropped. Domu : damns, 

{h) Diphthongs became simple vowels oi > e ; tevu ; laevus ; 
%^edi ; o/oa ; ei > i ; vidu : c/fdos ; 777/, eu, ou'> u; ncho ; auris, 

12. Proto-Slavonic had long, short and very short or half 
vowels (tho.se expressed above by % and m). Jt had a musical 
accent, free in its j)osition with difftTcnt intonations when it fell 
upon long syllables. (For the fate of lhe.se in different modern 
languages see below, No. VllL) 

13. The phenomena of vowel gradation {Ablaut) as pre.sented 
by Slavonic are too cornplieaBid to be put shortly. In 
the main they answer to the I.E., e.g, O.S. bha/i, berq, su- 
born : Sl-ipftos^ fpifuti,, ipufutsi. 

In their morphology the SI. language.s have pre.served or 
developed many interesting forms. Nouns have three genders, 
three numbers in O.S., Slovene, Serbo-Croat and Sorb (other 
tongues have more or less numerous traces of the Dual), and, 
except Bulgarian, .seven cases — Nom., Voc. (nf)t in Gt. Russian 
or Slovene), Acc., Gen., Dat., Instrumental and Locative. The 
Abl. has coincided with the Genitive. 

The ~a and -1 declensions have gained at the expense of the 
consonantal stems, and phonetic changtj has caused many cases 
to coincide esjjecially in the -i decl. The comparative of the 
Adj. is formed on LE. models with i<sj corresponding to 
Latin r < 5, minh, gen. minim, cf. minus, minoris. The pro- 
nominal declension is Jess well prese^^ved. There is no article, 
but i (ov) has been added to the adj. to make it definite; also in 
Bulgarian and in some dialects of Russian tu is postfixed as a 
real article. 

The SI. verb has lost most of the I.E. voices, moods and tenses. 

XXV. 8 a 
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The passive only survives in ibe pres. and. past participles ; of 
the finite moods there are hut die ind. and opt. (almost always 
used as an imperat) left ; its only old tenses, are the pres, and 
the aior., tot which it has added an impf. of its own. There is an 
inf. (in -ti, being an oid dat) and a supine in an accusative. 
Of active participles there are axpres. and a past and a second 
past part, used in making compound tenses. There area solitaiy 
perfect form^ : oUa, and a solitary fut. part. gen. 
hyS^Sta : ^wrovros. The verb has two .stems ; from the 

pres, stem is fonnad the ind. presi and impf., the imperaft and 
the act. and pass. pres, participles. All other f6rms are based 
upon the infinitive stoni. 

Personal Bndings :^ 


Non* 

PRIMARY. 

-’riiematic. Thematic. 

SECONDARY. 

SinR. 

Du. 

Plur. 

Sing. 

Du. 

Plur. 

Smg. 

Du. 

Plur. 

I. -mi 

-Vfi 

-mis 

-(w) 


-mu 

-(«) 


-mu 

2. -si 

-ia 

-te 


-ia 

-te 

-a) 

-ta 

-te 

3 - -f* 

-te 


-a 

•te 


-(0 

-te 

•ini) 


Tst Sing. In thematic verbs the vowel -f m has given q, but 
there has hieen a tendency to replace it according to tlie non- 
themaLic analogy, which has necessitated changes in ist plur. 

2nd Sing. has given everywhere but in O.S. 

Sing, -ti has been dropped everywhere but in Russian, 
where the literary language has tu. The Dual only survives in 
Serb, Sorb, Slovene and O.S., and in tliese the forms are confused. 

ist plur. -mH has developed a full vowel where the ist sing, has 
replaced the -w. 

Tlie sea)ndary endings have lost their -m, -r, -t and -nt \iy 
phonetic change. 

Non-thematic presents are, je.wit, tint, sum ; daml (redupl. for 
*dadmi), jami, edo; vhii. Sanskr, vedmi, *'^I wit”; 

imaml (new form of emo)^ 1 have.** 

The aorist has no augment ; it is sigmatic and non-sigmatic. 
The latter or and aor. (cf. Horn. impf. survived only in 

consonant stems and that in O.S. and Old Occb, pM ^ tirimrov. 
It was common in tlie 2nd and 3rd sing, (where the -s- forms would 
not bcdear)/>e^6 <i*p€he-Sf’^peke-t ^ l7r€cr<rcs, cTreo-rre. The sigmatic 
aorist very rarely and only in consonant stems in O.S. keeps its 
-J-, vhu ^"^vedsu. In stems ending in r or a vowel, s'^ch; 
bychu ~ £</>i"cra and this ck"^ ^ before f . The ordinary later form 
for consonant stems inserts a vowel, vedochu^ The aorist has 
survived in S. Slavonic and in Sorb, and is found in the older 
stages of the other tongues. The same languages (except 
Slovene) have kept the impf. which was present in Proto-Sl. but 
does not go back to I.E., l)eing formed on the analogy of the aor. j 
With the aor. has coalesoed the opt. biml, '‘be,” used with the 2nd 
past part, to make a conditional. Stem of pres. part. act. ends 
in -«/- but the consonant deck has become an -|w- deck, so we have 
my<I.E. *ue§honts^ltx^^f vez^fia <^*i)ezont.ja as against 
fxovros. Pres, part pass, cncls in -mu; it has survived more or 
less in Russian, elsewhere is obsolescent. Past part. act. 1 . is 
formed with I.E. -ues - ; nom. sing, masc, (dBm) gave u, 
vedu, having led, byvH, having l>een ; but in fern, and oblique cases 
formed as from -io- stem s remained, hence Russian vediij, byv$ij^ 
Past part. act. IL in -Ir cf. Lat hibulus from biboy used with an 
auxiliary to form past and conditionaJ. Past part. pass, in -f- 
or ’rfh ; tertu^iniuf. Znam — knmn, I.R, future having been 
lost, futurity is expressed by .an auxiliary bqd^ (ero) (will), 
&c. with the inf, or by the pres., form of the perfective verb. 
The pa.ssive is expressed either by Uie use of the passive 
participles or by the refle?dve which can refer to the ist and . 
2nd persons ns well as to the 3rd.. 

Syntactical peculiarities of the Slavonic languages that may 
be noted are a tendency to use the genitive instead of tlie accu- 
sative (which has often coincided in form with Hie nominative) 
in the case of living beings,, masculine -0- stems, and in the plur. ; 
the use of the genitive for the accusative or e^ en nominative in 
negative clauses ; the dative absolute and the ative as subject 
to an iniimtive ; the instrumental instead of the nominative as 


a predicate, and in oratio obligua the preservation of the tense' 
of the original statement instead of our way of throwing it into 
the past 

In the use of tlie verbs the development of aspects ** makes 
up for the few tenses. Actions (or states) expressed by a verbal 
form have a beginning, a cxmtinuance and an end. There ore, 
howevcr, some (momcntaneous) actions whose beginning and end 
come together and allow no continuance. All verbs fall into two 
great divisions, imperfective, which express the continuance of 
an action, witlmut regard to its beginning or end, and perfeamj 
which express the points of beginning or ending. The continuance 
of an action* may be unbroken or may consist of like acts which 
are repeated. So imperfective verbs are divided into 
as nestdy " to be carrying,** and iterative, as nositi, " to be wont 
to carry ; the repeated acts pf the iterative can either be each 
of them momentaneous, Occh, stHleti, " to shoot,” i,e, “ be 
firing single shots,” or each have some continuance, r.g. nositi 
I above, or we can even express the occasional repetition of groups 
of momentaneous actions, e.g;Otoh, sirilivati, ” to have the habit 
of going out shooting.” 

Among perfective verbs we have (i) momentaneous, expressing 
action which has no continuance, kriknf^i, “ to give a cry,” 
slsti, “ to take a scat ** ; (2) finiiwe, expressing not the continu- 
ance of the action, though that there has l)een, but its end or 
completion, napluniii, ” to fill to the brim ” ; (3) ingressive, 
expressing the moment of beginning an action, vud'ubiti, ” to fall 
in love with.” 

As perfective verbs do not express continuance, an idea 
implietl in the present, they cannot retjuire a present form, so 
this is used for perfective futures; r.g. s^dq (pres, form from 
I)erfcctive5^y/z)«- “I shall take aseuit,*’ as opposed to imperfective 
bqdq.sidSifi, ” 1 shall be sitting.** If a preposition is compounded 
with a durativc verb as nesii, ” to carry ” (in general), "to be 
carrying,** it makes it }}erfective, as hnesti, "to carry out** 
(one single action brought to a conclusion), so Eng. "sit*’ is 
usually imperfective, " sit down *’ perfective. If an iterative has 
a prc})osition it is mostly used as a durative ; mwsiM can 
mean " habituafiy to carry out** but more often to be 
carrying out,** that is, it supplies the imperfective foim to 
hnesti. The development of this system has enabled some 
Slavonic languages, e.g. Russian, to do witli only two tcni;Bs, 
pres, and past, to each verb morphologically considered, per- 
fective and imp>erfective verbs supplementing (xich otlier ; e.g. 
if we take a . Greek verb; the pres. (ind. and infin.) and imperf. 
correspond to the present, inf. and pfist of a Russian imperfective 
verb ; the aor. indie, and inf. arc represented by the perfective 
past and infin., which has also to do duty for the Greek perfect 
and pliipi, ; the future and the future perfect in Greek do not 
express the same distinctions as the imperfective future and 
perfective future (in form a j>iHwent) in Sk, the Greek giving 
chronological order of action, but not giving the distinction of 
aspect, though the future perfect is naturally perfective. 

The prepositions are very much like those in other LE. lan- 
guages both in actual forms and in use. 

The: formation of the sentence is not naturally complicated ; 
but SI. lias in times past been largely influenced by Greek, Latin 
and German with their involved periods ; latterly there has been 
a tendency to follow the simpler models of French and English. 

Such l>eing the Slavonic languages as a whole and regarded in 
their relationsliip to I.E., they may now bo considered in their 
relationship to each other, and some of the principal character- 
istios enumerated upon w-hich their intjcrnai classdfication has 
been founded. More or le.ss complete accounts of each language 
will he found under its. name. 

DhHnciive Points oj Different SL iMitguGges.^ — I. (u, I). The 
fate of the Proto-Sk half vowels fi, t, still preswed in O.S. , e.g. 
sunU , " sleep,” dini , " day,” is various : ;is a rule then' disappear, 
u entirely {though when final still written in R,), I leave* a trace 
by softening the preceding consonant. But if needed to eke out 

* Bulg. ss Bulgarian ; i,=Ccc\\; KaS. ■ KaSubc; Lit. R. — Little 
Russian ; P. « Polish ; R. =■ Russian, i.<?. Grt-at Russian ; Ser, a? 
Servian : Wh. R. = White Russian. 
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consonants, in Sori), Slovak, Lit. R. and mostly in Gt, R., 
1 develop into full vojvels e — ^R. sonuy geiu sm ; tifVwl, gen. 

dn'a. In Polish and (k‘ch both><?, but in P. { softens the 
preceding cons., in 0. it usually does hot^P. sm, ; C. 
sen, den ; in Slovene and Ser. they are not disting-uished, 
Slovene u, a or e, stin, dan or den^Ser. a, sun, dan, gen. dana, 
Sfer. keeping the middle vowel which is elsewhere dropped. 
Bulgarian varies dialectically. 

II. (y.) y only remains ita Gt. Russian, Polish and Sorb 

thou^ still written in Cech ; it has elsewhere become i, but in 
Polish it becomes i after k and g, in Sorb and R, after k, g, ch — 
CXS. kysnqii, “ go sour,*’ perish,” chytfu, “ cunning ” ; 

P. ktsni^6, ginq6, chyter; R. ktsnuii, pbnutl, MferH. 

III. (r, /.) The treatment of the liquids varies greatly. 

(««) r is always a lingual trill, never alveolar. In S. Slav, it is 
only softened before j and | — O.S. wrja, ** dawn.” In N.W, and 
E; Slav, r became r* before I, i, e, f ^ and /. Russian and Slovak 
have remained at tins stage, C., Polish, Kod. have made f into 
r {rz) in which r and i are run into one. (Sec Table 1.) But 


6, sfdce, trh, vlk, since \ P. sme, wilk, sMce ] R. s'erdie, 
targu, volM, solnce. 

(e) Proto-Sl. ru, Hf, M, W had in S. Slav, and partly in 0. the 
same fate as f , / ; in Polish and R. the vowel comes after the 
liquid. O.S. hruvi, brow,” krtslu, ** cross,” plu^, “ flesh,” slha, 
*l tear ” ; Ser. hw, kfst, put, su:ia ; Slovene, brv, krst, ptdt, soba ; 
0. hn), but plef ; P. hm, krzest, fiU, {s)tza ; R. brovi, kr'eslu, 
p^otl, sVeza. 

(/) Prot6-Sl. *df-, •ot-, -er-, -ri- before a consonant. 

(i.) Type (*ttf oU {ert, elt are not certain) Ixjginning li word.-- 
The liquid mostly comes first, sometimes the same vowel persists 
in all languages, e.g, Proto-Sl. (Lithii. Arklas, arairiM), O.S., 
Bulg., Ser., Slovene, R. rule, 0. Polab. 'P., radio. But Proto-Sl. 
*eldn (Lithu. ddiJa), O.S. alUdiji, ladiji, ” boat,” Ser., Slovene, 
ladja, R. lodija, C. lodi, Polab, Hid* a and *orvn (Pruss. arivis), 
O.S. ravhiu, “ even,” Ser. rdpan, Bulg. Slovene, raven, R. rov'enU, 
6, rovit^y P, rmvny show Russian agreeing with N.W. Slav against 
S. Slav. The difference probaldy depends on intonation. 

(ii.) lype tort, toll, iert, teli with a consonant before as well ; 

£ I. 



t 

i 

€ 


e 

; 

O.S. . . . 

Russian . . ! 

polish ... 

S7fM, “ beast ” 

zvht 

zwicrz 

vmti, “ believe ” 

ver*iti 

wierzyd 

fcmeni, “ strap ” 

r'cm'cnl 

rzemied 

irqsq tr^svk,^Ufcmo*^ 
tr*asu ir*as*ol(t 
irzqsq irz^siesz 

“river” 

r*lkii 

rzeka 

zorja, “dawn” 

zo/a 

zorza 

^ 1 


F. q for orig. q docs not soften — P. rqka ; O.S. rqka, “ hand.” 

In Sorb such a change only happened after k, p, i, in which case 
High S.has « (written r), Low S. S, but in Low S., r after k, p, i 
becomes s even before liard vowels : Proto-Sl. tri, ** three,” Iligh 
S. im, Low S. th ' ; Proto-Sl kraj, ” edge,” High S. kraj, Low S. khf, 

(b) I occurs in three varieties, I, I, V, but ea<^h language has 
generally either middle I alone or else I and Lit. R. and Bulg. 
have all three. I lias been arrived at in C. and Slovene by the 
loss of the distinctions, perhaps under German influence ; Ser. 
has I and V, final J > r? ; hut i occurs in dialects of all lan- 
guages and was no doubt in O.S., Proto-Sl. and even Balto-Slav. 
It lias a velar and a labial element and in most languages tends 
to appear as o, u, v or w, 
though this is only written in 
Scr. and Lit. R. O.S. dald, 

gave,” R, daia, Lit. R. dav, 

R, dav,^ daw, P. dal 
(dialect dau), 0. dal, Scr. dao, 

V is very soft, like Fr. ville, 

(c) N.W. Slav, keeps -//- -dH 
whereas S. Slav, (except some 
cases of Slovene padl, plella, 

&c.) and R. drop the i and 
d — U. padl, “fell,” radio, ^^arairutn,** pled, “plaited” : O.S. and 
R. palu, ralo, plelu, but R. drops I of mas(% sing, past part. II. 
after other consonants. O.S. neslu, C. nesl, R. n*esii, 
“ carried.” 

{d) Proto-Sl I or perhaps ur, ir, ul, i/ gave S. Slav., 0. and 
Slovak I written in O.S. rw, rif, lu, 1% indifferently, thougli soft 


I the various treatments of this combination are among the chief 
criteria for classification, esp. the Russian speciality called full 
I vocalism {polnoglasic) toroi, toloi, ieret, telct (or hlot, idol) which 
I is probably archaic, is one of the chief reasons fc'r putting 
■ Russian in a separate divi.sion ; Polish and Sorb come near(‘st 
I to it, with trot, tlot, tret, tlct, but the N.W. division is not uniform 
j as KaSube and the extinct Polab have the interesting forins tort, 

. il&l, irit, tlai, which art5 jmrtly archaic, partly a transition to the 
1 most novel form.s of the southern group to which Occh and 
Slovak^ in this particular accede, trat, tlai, Irot, tlU, but afUT H 
and I (Jech has ilai for ilk. Deviations due to intonation have 
not been set forth, (See Table II.) 

Table 11. 


Proto-Sl. Stem. 

R. 

p. 

Polab, Kas. 

— 5 — 

S. SI. e.g. O.S. 

^gard- ^^hortus,*' “town*^ 

gorodu 

grod 

gord 

hrad 

gradH 

•woZ/- “ hammer ” . 

molotu 

mlot 

mlat 

nilai 

mlatu 

Ger. “ here'' " shore ” 

b*er*egn 

hrzrf; 

brig 

bhk 

br?.gii 

. . . 

moloko \ 

: mieko 

mlak~ 

tnliko 

mliiko 

*Ari/n-"helm” . . . 

M*emu or hkmvU 



aieniu 

*geZA' “ groove ”... 

zelohu 

iloh 

(Kag.) Hob 

«ab 

um 


IV. The Proto-Slavonic nasals q and q could be cither long or 
short. This distribution is fairly kept in languages which have 
quantity and governs the resulti in Polish in which the nasal 
sound IS preserved. The examples below show the main repre- 
sentatives. Traces of nasal pronunciation survive in Bulgarian, 
Slovene and KaSube. (See Table III.) 


Table III. 


Proto-Sl. 
dn, on ; bn, en. 

O.S. 

9; t 

Bulg. usu. 
ora; e. 

Ser. 
u; e. 

Slovene. 
b, d ; e,i. 

6. 

, u, OU ; e, b. 

Sorb, High, Ixiw. 
u ; a, je ; e, k 

R. 

«; ja. 

V. 

o; ie> n- 

Kadutie. 
q ) t, i. 1 

^mdnka, “pain” 

mqka 

muka 

mtika 

fndka, monka, 

1 muka 

muka 

mika 

mqka 

mqka 1 

*mdnkd, “flour” 

mqka 

minka 

muka 

moka, muka 

1 mouka 

muka 

mukd 

mqka 

mqka ! 

*desbmti, “ ten ” 

desfii 

deset% 

deset 

desk 

1 deset 

diesad, iaseS 

d'eraii 

dziesiqb 

die^ic ; 

*penit, “ five ” 

pqti 

peti 

pet 

pit 

1 pit 

pje6, pU 

fail 

1 ptac > piq6 

j I'lcorpern 


and hard may once liave l>een distinguished. Of this group 
Slovene and Ser. later allowed the / to become ol, ou or u. Sorb, 
Polish and R. developed various vowels, partly according to the 
original quality, partly according to other influences, e.g. O.S. 
sridtee, “ heart ” irugu, “ market,” vlikd, “ wolf,” slumce, “ sol ” ; 
Sen srdee, trg, vuk, sunce j Slovene srdee, trg, volk, solnce \ 


In Kaiiube q remains ; g becomes nasalized i or % and this may' 
lose the nasal or restore it as a full » or w ; it lui • jdso nasalized 
all the oUier vowels and has the power of using nasals in loan- 
wonls, e.g, iestamqi,Bi.^ did O.S. e.g, kolqda, kalendae, sqdu^sund, 
Polab had q and g — ronka, O.S. rqka, “ hand,” tnrngsie^niqsa, 
“ carnrs/' hut swantc s'jqfu, ” holy.” 
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V. Softening (Palatalization, &c.)'~Nothing has so much 
affected Slavonic speech as the effect of I, t, e, e, g and / on pre- 
ceding consonants, and the variations produced are among the 
chief points of difference between the languages. 

(o) The gutturals felt this first of all, U, g, cA, become (I.) 
and (il.) r, 5, and these changes are universal (see lo, 
a, b above) except that after the separation of the Slavs 
the same process was continued in the S. and E. branches 
even when a 7^ intervened, whereas the N.W^ branch remained 
untouched. Proto-Sl. *kvetu^ “flower,” *g7>kda, ^^stsj'^^vUchin), 
magi ; O.S. evUu, dzvhda^ (vlusvi) j R. auitU, zvhda ; but Cecil kvk, 
hvhda ; P. kwiai^ giviazda. 

(b) The action of ; was the most general, influencing the 
dentals in all languages and in some the labials as well, whereas 
the narrow vow(^ls act on the dentals only and that 
not in all languages. I’he results of Proto-8l. //, dj in 
O.S. and Ikilg. are the most surprising, giving «/', M, by way of ne 
and idz (as is shown by their agreeing with the results of Prolo-Sl. 


slj, skj, r,g. prWl'enH, “ deceived,” ik'q, “ I seek,” cf. R. lU&euu, | 
Uiii). Some Macedonians have the strange result 1/ ^ and g. 
Among the Serbo-Croats we find every grade between/, 
r', dz, or dz^ the Slovenes having c\ j (our y), the Ce(!hs and 
Sorbs c, Zj the Poles and Polabs r, dz, and the Russians d and I ; 
the fate of kf/ and g// has been the same as that of // throughout. 

(c) Before the narrow sounds z, /, r, d and the descendants of ^ 
there has resulted a later softening which has gone farthest in 

Low Sorb, producing /fund and in High Sorb ami 
Polish, <5 and f/i, not so far in Gt. R. where I' d' i;emain, 
Wh. R. is intermediate with now <5, d^, now d' ; in 0. even 
/' d' only come before I, i and k In 8. Slavonic this effect is 
dialectical. 6. ielo, “ l)ody,” dkati, “make,” deset, “ten”; 
P. ciaio, dzid'>, dziesi^6] High Sorb, dorsad; I.ow Sorb, 

Wh. R. 6clo, dzHo, dMa6 ; Gt, R. t'Uo, d'Uo, d'es'ail 

(d) S, z, n, before / gave a, n' throughout (No, i o, c, d, above). 

Before the narrow vowels they give i, ti in Sorb, 
•• *• «• Polish, Slovak and Russian, but Cech has no i or i nor 4 
before e nor always before z S. Slavonic has ;// before Other- 
wise in it such softening is only dialectical, but Bulgarian forms a 
transition to Russian. 

((’) In Polish and Sorb we have the labiajs p', h' (/'), v' , m 
softening before / and the narrow vowels, in Cech only before 
in Slovak nowhere. Tn 8. Slavonic they only soften 
l)eforc 7 and then the ; appears as I' (/»/', hi' , vl' , nil'), 
invariably in Serb, generally in Slovene, generally too 
in Russian, but there before the narrow sounds of newer for- 
mation they can all be softened in the ordinary way (/>', //, f, v', 
m'), in Bulgarian this I has disappeared and wc have p' , h' , v' , m\ 
But O.S. followed the S. Slav, rule ; and the I was probably once 
present in N.W. Slav. It remains everywhere in one or two 
roots — O.S. pl-njq (irrrw iox spiulo), R. pVuju, P, otherwise 
O.S. zemVa, R. z'cnU'a, P. ziemia, 

On the whole the various languages do not differ much in 
principle in the treatment of /, but softening before I, i, e, i, 
seems to have its extreme point in P., Kas. and Polab, spremling 
from them to Sorb, White Russian and Gt. Russian ; Ccch, 
Slovak and Lit. Russian have it in a far less degree, and in 
S. Slavonic it is very little developed. 

VI. Right across the Slavonic world from W. to E. g has 
become h, leaving the N. and the S. untouched. This 
■ change is found in Cech, Slovak, High but not Low 
Sorb, is traceable in Polish, and characteristic in White, South 
Gt. Russian and Lit. Russian, also in the Russian pronunciation 
of Ch. Slavonic. The h produced is rather the spirant gh than the 
true aspirate. Low Sorb, R., O.S., &c., gora, P. g6ra, “moun- 
tain.” 0., Slovak, High Sorb, Wh. and Lit. R. hora» 


VII. Common Slav je and ju beginning a word appear in R4 
as 0 and u\ O.S. jedinu, “one,” jucha, “broth”; K. odinUp 
ucha, 

VIII. Proto-Sl., as we have seen, had long, short and very short 
or half vowels and a musical acxent with differing intonations. 
O.S. was probably similar, but we hpe no sufficient 
materials for determining its quantities or accents 
systematic writing of the latter only came in from the 

14th century. The fate of the half vowels wc have seen (L). 
Traces of former long vowels are very clearly to be seen in Sorb, 
Polish and Lit. R., and less clearly in Ikilg. and Gl. R., all of 
which have lost distinctions of quantity ; Slr)vene can have long 
vow(?ls only under the accent. In Kasubc, C., Slovak and Serbo- 
Cr. there are also unaccented long syllables. Russian has kept 
the place of the original accent best, next to il Bulgarian ; conse- 
(juently it seems very capricious, appearing on different syllables 
in different flexions, but it has become merely expiratory. In 
Slovene it is still musical, but is, so to speak, steadier. Ibr the 


intonations Serbo-Croat is the chief guide, but here the accent 
intonation is sy)read over two syllables, in (roatian {ca dialect), 
the main stress is u.sually on the old place, in Servian («/<? dialect) it 
has sliifted back one. In N.W. Slavonic, with the e.xception of 
KaSube, in which it is free, the accent is fixed, in C., Slovak and 
Sorb on the first syllabic of the word, in Polish on the penultimate. 

On the whole it may be said that the geographical classification 
of the Slavs into N.W., S. and E. Slavs is justified lingui.stically, 
though too much stress must not be laid upon it as the lines of 
division arc made less definite by the approximation of the 
languages which come next each other, the .special characteristics 
of each group are generally represented in dialects of the others 
if not in the written languages ; also some peculiarities (c.g. VL, 
g > h) run right across all boundaries^ and secondary softening 
runs from N. to S., becoming less as it goes away from Poland 
(V., r). In fact, the triple division might be purely arbitrary but 
for the fact that the belt of Germans, Magyars and Rumanians 
has made impossible the survival of transitional dialects con- 
necting up Ccch with Slovene, Slovak with Servian, Russian with 
Bulgarian, Slovak, as it were, just fails to be a universal link : 
in the north Russian and Polish have much in common, but 
Lithuania made some sort of barrier and the difference of 
religion favoured separate development. 

in the north Ikilish is closely connected wdlh Ka§ubc, and 
this with Polab, making the group of I/ach dialects in w hich the 
nasals survived (IV.). The two Sorb dialects link the I/achs 
on to the Ccchs and Slovaks, the whole making the N.W. group 
w'ith its preference for e, z, s as again.st f (wdiich w(‘re perhaps 
unknown to Polab, V’. b), its b' as against hV (V. c), its keeping 
hv* and gv' (V. a), tl and dl (III. c\ its r (III. a, not in Slovak) and 
the fixed accent (VIII. not in Kal.). The whole group (except 
Sorb) Jtgrees with R. in having lost the aor. and Vet 

C. and Slovak agree with S. Slav, in trat, lik (III. /, ii.') in survival 
of f and I (III. d) and of quantity (VIII.)* Again, Slovene has 
occasional il, dl (HI. c), and its accent and quantiiy are not quite 
southerly, but its many dialects shade across to Croat and Servian, 
and they must all classed together for the fate of fj,dj (V. b) 
and g, f (IV.). The Sopey and Macedonians, among their numer- 
ous dialects, make a bridge between Servian and Bulgarian. 
The special mark of the latter is tj, dj > hi, w hich is the main 
philological argument for making O.S. Bulgarian. In general 
S. Slav, shows less soft letters than N.W. and E. (V. c and d). 
It shares with Russian hi < bj (V. e\ tl,dl>l (III. e), kv', gv > ev 
zv (V. a) and the general loss of (t, f (IV.), and is closer to it in the 
fate of tj, dj (V. b), Bulgarian, especially in some dialects, is, as it 
were, a transition to Russian, e,g, in accentuation. 

Russian stands by itself by its torot, iolot (111. /, ii.) and its 


Proto-Slav. | 

O.S. 1 Bulg. j Mac. 1 

Serbo-Croat and Slovene. 

c. 

P. 

R. 

“ candle ” . . 

*medja, “ boundary ” . 
*l>ektj, “ stove ” . . 

*moglj, “ power ” . 

svUPa svUta j 

mthPa t nichia 

piM j pekt 

muHii 1 m(M 

svek'a 

meg'a 

1 1 

sznjet'a svjiea siMa 
med'a media meja 
pe6 ped 

mod mod 

svice 

meze 

pec 

nwe 

1 

itwicca 

miedza 

piec 

moc 

S7:c5j 
m'ela 
p' edi 
modi 
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treatment of tj and dj (V. b) and the place of its accent (VIII.) 
in all of which it is rather archaic, while je > o, jii > u (VII.) is 
its own innovation. In its secondary softenings Lit, K., Gt. R. 
and Wh. R. make a gradual bridge between S. Slav and Polish 
(V. c-e). In common with Polish, R. further has the retention of 
y (IT.) and the loss of the aor. and impf. 

Finally, wdthin historic time certain dialects have influenced 
others through literary and political intercourse. O.S. has 
influenced all the Orthodox Slavs and the Croats, so that Russian 
is full of words with Q.S. forms pronounced d la Russe (tt> 
f > ja, i/' > &c.). Cech has almost overshadowed Slov^ and 

-early afforded literary models to Polish. Polish has oN'ershadowed 
KaSube and much influenced Little and White Russian and Great 
Russian in a less degree. Russian has in its turn supplied 
modern Bulgarian witli a model. Again, other tongues have 
contributed something ; in common Slavonic there are already 
German loan yrords, and others have followed in \'arious pt'riods, 
especially in ( 3 ech and Polish, while the very structure of Slovene 
and Sorb has been affected. Polish has adopted many Latin 
words. Bulgarian and Servian received many Turkish words. 
Russian took over many Eastern words in the Tatar period, and 
the common vocabulary of Western civilization since the time 
of Peter the Great, but on the whole, though the Slav easily takes 
to a fresh language, he has kept his own free from great 
admixture. 
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Akcentologii (Outline of SI. Accentuation) (St P., i88o) ; E, Hemcker, 
Slavische Chresiomathie mit Glossaren (specimens of all Si. tongues) 
(Stras.sbut’g, 1902). 'I'hc central organ for Slavonic studies is 
Archiv fur slauEche Philolo^icy conducted by V. Jagid (Berlin, 

1876 ). 4. Literary History'. A. N. Pypin and Spasowicz, 

Jstoria slavjanshich Litcratnr (2nd ed., St 1’., 1879) ; W. R. Morfill, 
Slavonic Literature (S.P.C.K., London, i8tS3). 5. O.S. Grammary 
6^. : F. Mikkjsich, AUsioveniscIte Eormenlehve in Paradigmen 
(Vienna, 1874) ; A. L<;skien, llandbuch dcr altbulgarisehen {alt- 
hirchenslavischen) Sprache (with Toxt.s) (41)1 ed., Weimar, 1905), 
Uusaiaii trails, with account of Ostromir (kispel by Scepkiii and 
Saclunatov (Moscow, 1890) ; V, Vondrak, Allkirchenslavische 
Grammatik (Berhn, 1900) ; F. Miklosich, Lexicon Pulaeoslovenicum^ 
Graeco-Latinum (Vienna, 6. 0.5. 'Lexis : Evangelium 

Zographeuse (glag.), (!d. Jagitf (Berlin, 1879) ; Kvangalium Marianum 
(glag.), ed. Jagic (St P., 1883); EvangclmmAssemani (glag.), ed. Cmdid 
■(Rome, 1878); Psalterium et Euchologium Sinaitica (glag.), ed. 
Ceitler (Agram, 1882 1883) ; Glagolita ClozianitSy ed. Vondr«ak 
(Prague, 1893) ; ** Fragmeiita Kieviana " (gkig.), ed. jagic, Dcnkschr. 

k. Akad. d. W.y phil.^hist. Kl. xxxviii. (Vienna, 1890) ; Codex 
Suprasliensis (cyr.), ^ed. Miklosich (Vienna, 1851) ; Evangelium 
Savvae (cyr.), eo. Scej)kin (St P., 1900) ; Evangelium Ostromir i 
(cyr.), ed. Savviukov (St P., 1889), 7. Alphabets : P. J. Safartk, 
.fiber den Ursprung and Heimat des Glagolismus (Prague, 1858) ; . 

l . Taylor, The Alphabet y vol. ii. (London, 1883) ; L. Geitler, Die j 


albanesischen und slavischen Schriften (facsimiles) (Vienna, 1883) ; 
V. Jagid, Cciyrc Palcografi 'Ceskia Staff i (Four Palacographical Articles) 
(St P., 1884) ; Id. " Zur Entstehungsgeschichtc der kirchenslavi- 
schem Sprache,” in Denkschr. d. k. Akad. d. IPiss., phil.>.hist. KL 
xlvii. (Vienna, 1902); id. ” Eiuige Streitfragen 5.” (numerical value 
and nasals in glag.), in Arch, f, si. Phil, xxiii. (1901) ; A. Leskicn, 
” Zur glagolitischen Scjirift,” ib. xxvi. ; A. Briickner, 

” Thesen zur Cyrillo-Methodianischcn Frage,” ib. xxvii. (1906) ; 
K. Th. Kar.skij, Ocerk Slavjanskoj Kirillovskoj Paleografii (Outline of 
SI. Cyrillic Palaeograjihy) (Warsaw, 1901). (E. H. M.) 

SLAVYANSK, a towm of Russiti, in the government of Kharkov, 
158 m. b\' rail S.E. of the town of Kharkov, on the Torcts river 
and close by several salt lakes, from which salt is extracted. 
Pop. (1897) There are soap, candle and lallow-works. 

Slav^ansk carries on a brisk trade in salt, cattle and tallow. 
The ancient name of Slay>»an.sk was Tor. The town, which is 
supposed to occupy the site of a formtT settlement of the Torks 
(Turks), who inhabited the steppes of the Don, was founded in 
1676 by the Riis.sians to j>r()tcct the salt marshes. Having 
an open steppe behind it, this fort was often di'stroycd by the 
lalars. Its .salt trade became insignificant in Ihi* 18th century 
and only revived towards the end of Ihi' iqlh century. 

SLEAFORD, a market town in th(‘ North Kesteviui or Sleaford 
parliamentary division of Lincolnshire, iCngland, in a fertile 
and partly fenny distric^t on the river SJea. Jk)|). of urban district 
(jt)oi) 5468. It is 112 m, N. by W. from l^ondon by the Great 
Northern railway, being the jum^tion for several branch lines and 
for the March -1 )onca.ster joint line of the Gr(‘at Northern and 
Great Eastern companies. 'Fhe churt'h of St Denis is one of the 
finest in the county, exhibiting transitional Norman work in the 
l>ase of the western tower, wiiii h is crowned by an Early 
English spire, which, howwer, is mainly a copy of the original. 
Ihe nave is of beautiful late DiH’oraled work with an ornate 
south porch, 'rhere is a splendid carved rood screen of oak. 
Th(‘ chancel is Perpendicular. There an? a few picturesque old 
houses. 'J'he di.slrict is very fiTtile, and tJie trarh' of the town 
is principally agricultural, while malting is also carried on. 

The discovery of numerous coins oT the (bnstantinc? p(?riod, 
the (earthworks of the eastl(;-area, anti its proximity to the. lord 
by which Ermine Stri^ct crossed the William, point to the prob- 
ai)ility of Sleaford (Slafordr. La fjord) being on the silo of a Roman 
setllemenl or eam]),and that the Saxons occupied the site before 
their conversion to Christianity is evident from tlie liirgt* cemetery 
discovered here. Domesday Hook n'corcls that the manor had 
been h(‘ld from the time of Ivdward iht; ( onfessor by the bishops 
of landst^V, whose siK!ce.ssors, the bishops of Lineoln, retained 
it until it was surn^ndered to the Crown in 1346. It soon after- 
wards passed to the family of (‘arr and from lh<?m, by marriage, 
in j6S8 to John Hervey, afterwards earl of Bristol. The qimilri- 
latcral castle, with il.s sfjuare towers and massive keep, was built 
i)y Alexand(;r, bishop of Lincoln, and bi camt? one of the chief 
episcopal .stnmgholds. King John rested here in 12 16 after his 
disastrous passage of the Wash, and in 1430 Bishoj) Richard 
Fleming died here. The. castle was in good ri‘pair on its surrender 
in 1546, but was di.smantl(‘d before 1600. Sleaford never became 
a municipal or parliamentary borough, and thf; govcirnment. was 
manorial, the bishops possessing full jurisdiction. 'I'he towns- 
folk were, however, largely organized in the gilds of (‘orpus 
( hristi, St John and Holy 'IVinity, accounts for which are extant 
from the year 1477. 'J'he. origin of the markets and fairs is un- 
known, but in answer to a w'rit of quo warranto of the reign of 
Edward I., the bishop declared liiat they had been held from 
time immcimorial. 

See Victoria County History, Linmlnslnve ; (i. W. Thomas, ” On 
Excavations in an Anglo‘Saxon (kint tciy at Sleaford, Lincolii.sliirc,” 
Archacologia, vol. i. (London, 1887) ; ICdw-ard 'rrollo])e, Sleaford 
and the Wapentakes of IHaxiveU and Aswardhurn in the county of 
JJncoln (London, 1H72). 

SLEEMAN, SIR WILLIAM HENRY (1788-1856), Indian 
soldier and administrator, was born at Stratton, Cornwall, on the 
8th of August 17S8. He was the son of Philip Sleenian, yei.<man 
and supervi.sor of cxci.se. In i8o(; he joined the Bengal army, 
served in the Nepal War (181 4-18 16), and in 1820 became assistant 
to the governor-generai’.s agent in the Saugor and Nerbudda 
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territories,! He is best known for his suppression of the Thugs 
or religious murderers in India, becoming superintendent of the 
operations against them in 1835^ and commissioner lor the 
suppression of Thuggi and Dacoity in 1839. During these 
operations more than 1400 Thugs were banged or transported for 
life, one of whom coixfessed to having committed over 700 
murders. Detection was only possible by means of informers, 
for whose protection from the vengeance of their associates a 
special gaol was established at Jubbulpore. Sleeman was 
resident at Gwalior 1843-1849, and at Lucknow 1849^-1856. 
He was opposed to the .annexation of Oudh by Lord Dalhousie, 
but his advice was disregarded. He died ^t sea on his way home 
on the loth of February 1856. 

Soe Sir H. Slecixum, RamhUs and R^oolUcticms of an Indian Oficiat 
(2S44 .* edition, 1893)1 and 4 Journey ikitough Oudh (1858). 

SLEEP ( 0 . Eng. slcepan; Ger. s£hlafm\ cU Lat. labi, to,glidej 
and ** slip ”), a normal condition of the b^y, occurring periodic- 
ally, in which there is a greater or less, degree of unoonsciousness 
due to inactivity of the nervous system and inore..cflpecially of the 
brain and spind cord. It may be r^arded as condition of 
rest of the nervous system during which there is a rowswalrof the 
energy that has been expended in the hours of wakefulness ; for 
in the nervous system the general law holds good that periods of 
physiological rest must alternate with periods of physiological 
activity, and, as the nervous system is the dominating mechanism 
in the body, when it reposes all the other sy stents enjoy the 
some condition to a greater or less extent. Rest alternates with 
work in all vital phenomena. After a muscle has contracted 
frequently at short intervals, a period of relaxation ii necessary 
for the remo^^al of waste products and the restitution of energy ; 
the pulsating heart, apparently working without intermission, is 
in ix^ality not doing so, as there are short intervals of relaxation 
ibetween individual beats in whicji there is no expenditure of 
energy ; the cells in a secreting gland do not always elaborate, 
hill have periods when the protoplasm is comparatively at rest. 
Nervous action also im't)lvcs physico-chemical changes of matter 
and the exj^nditure of energy. This is true even of the activity 
of the brain associated with sensation, perception, emotion, 
volition and other psychical phenomena, and therefore the higher 
nervous centres require rest, during whic:h they are protected 
from the stream of impressions flowing in from the sense-organs, 
and in which waste matters are removed and the cerebral material 
is recuperated for another time of wakeful activity, (Sec also 
Hypnotism, and ihe physiological sections of the articles Brain, 
and Muscle and Nerve.) 

The coincidence of the time of sleep with the occurrence of the 
great terrestrial phenomena that cause night is more apparent 
than real. The oscillations of vital activity are not correlated to 
the terrestrial revolutions as effect and cause, but the occurrence 
of sleep, in the majority of cases, on the advent of night is largely 
the result of habit. Whilst the darkness and stillness of night are 
favourable to sleep, the state of physiological repose is deter- 
mined more by the condition of tlie body itskdf. Fatigue will 
normally cause sleep at any time of the twenty-four hours. 
Thus many of the lower animals habitually sleep during the day 
and prowl in search of food in the night ; some hibernate during 
the winter season, passing into long periods of sleep during both 
da\' and night ; and men whose avocations require them to work 
during the night find that they can maintain health and activity 
by sleeping the requisite time during the day. 

The approach of sleep is usually marked by a desire for sleep, 
or sle^incss, embracing an obscure and complicated group of 
sensations, resembling such bodily states of feeling as hunger, 
thirst, the necessity of breathing, &c. All of these bodily states, 
although on the whole ill-defined, are referred with some precision 
to special organs. Thus hunger, although due to a general bodily 
ivant, is referred to the stomach, thirst to the fauces, and breath- 
ing to the chest ; and in like manner the desire for sleep is 
referred chiefly to the region of the head and neck. There is a 
sensation of weight in the upper eyelids, intermittent spasm 
of the sub-hyoid muscles causing yawning, and drooping of 
the head. Along with these signs there is obscuration of the 


intelligence, depression both of general sensibility and of the 
special senses, and relaxation of the muscular system. The half- 
closed eydids tend more and more to dose ; the inspirations 
become slower and deeper ; the muscles supporting the lower jaw 
become relaxed, .so that the mouth opens ; the muscles of the 
back of the neck that tend to support the head also relax and the 
chin droops on the breast ; and the limb.s relax and tend to fall 
into a line with the body. At the same time the hesitating 
utterances of the sleepy man indicate vagueness of thought, and 
external object.^ gradually cease to make an impression on the 
senses. These are the chief phenomena of the advent of sleep. 
After it has supervened there are many gradations in its depth 
and character. In .some cases the sleep may be so light that the 
individual is partially conscious of external impressions and of 
the disordered trains of thought and feeling that pass through 
hfe mind, constituting dreams, and these may be more or less 
vivid, according to the degree of consciousness remaining. On 
the other hand, the sleep may be so profound as to abolish all 
psychical phenomena : there are no dreams, and when the sleeper 
awakes the time passed in this unconscious state is a blank. 
The first period of sleep is the most profound. After a variable 
period, usually from five to six hours of deep sleep, the faculties 
awaken, not simultaneously but often fitfully, so that there are 
transient periods of consciousness. This is the time of dreaming. 
As the period of waking approaches the sensibility becomes 
more acute, so that external impre-ssions are faintly perceived. 
These impressions may influence and mould the flow of images 
in the mind of the sleeper, frequently altering the nature of his 
dreams or making them more vivid. I’he moment of waking is 
usually not instantaneous, but is preceded by an intermediate 
state of partial consciousness, and a strange play of the mental 
faculties that has more of the character of an “ intellectual 
mirage than of consecutive thought. 

The intensity of .sleep has been measured by Kohlschiitter 
by the intensity of the sound necessary to awaken the sleeper. 
This intensity increases rapidly during the first hour, then 
decreases, sometimes rapidly, sometimes slowly, during the next 
two or three hours, and then very slowly until tlie time of waking. 
This statement agrees generally with experience. As a rule the 
deeper the sleep the longer it lasts. 

Various physiological changes have been observed during 
sleep, but much remains to be <k)ne in this direction. The pulse? 
becomes less frequent ; the respiratory movements are fewer in 
number and are almost wholly thoracic, not abdominal ; all the 
secretions are reduced in quantity ; the gastric and intc.stinal 
peristaltic movomeiits are less rapid ; the pupils cf the eye are 
contracted and during profound sleep are not affected by light ; 
and the eyeballs are rotated upwards. The pupils dilate slightly 
when strong somory or auditor)' stimuli are ajiplied, and they 
dilate the more the lighter the sleep ; at the moment of waking 
they become widely dilated. Whilst muscular relaxation is 
general, there seems to be increased coiiiractiori of certain 
sphincter muscles, as the circular fibres of the iris and the fibres 
concerned in dosing the eyelids. The state of the circulation of 
the brain has been frequently investigated. The older view 
was that there was a degree of plethora or congestion of the 
vessels of the brain, as is the state of matters in coma, to which 
the state of sleep has a .superficial resembhince. Coma, however, 
is not sleep, but a condition of inactivity of the cerebral matter 
owing to the accumulation of dark venous blood in its vcs.sels. 
This has been actually observed in ca.ses w'here it was possible to 
see the brain. During sleep the surface of the exposed brain has 
been observed to become pale and to .shrink somewhat from the 
sides of the opening (Jolmnn Blumenbach, 1752-1840). A 
careful experimental research was conducted by Arthur E. 
Durham in i860, in which he trephined a portion of bone as 
large as a shilling from the parietal region of a dog, and, to 
obviate the effects of atmospheric prcs.sure, inserteid a w’utch 
glass into the aperture so that the surface of the brain could be 
seen. His results are summarized thus ; — 

** (i) Pressure of distended veins on the brain is not the cause of 
sleep, for during sleep the are not distended ; and, when they 
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are, symptoms aad appearances arise which differ from tiiose which 
characterize sleep. (2)* Durin^^ sleep the brain is in a comparatively 
bloodless condition, and llie bhxid in the encephalic vessels is not 
only diminished in quantity, hut moves with diminished rapidity. 
(3) 'l%e condition of the cerebral circulation during sleep is. from 
physical causes, that which is most favourable to the nutrition of 
tlie brain tissue ; and, on the other hand, the condition wluch 
prevails during waking is associated with mcntsll activity, because 
it is that which is most favourable to oxidation of the brain sub- 
stance, and to various changes in its chemical constitution. (4) 
The blood which is derived from tlK^ brain during aleq) is distri- 
buted to the alimentary and excretory organs. (5) ^^’llat4.^vor in- 
creases the activity of tlie cerebral circulation tends to ])ix‘servc 
wakefulness ; and whatever (lecrt*ase.s tlic activity of tlie ci'rebnil 
circulation , and, at the same time, is not incoii.sisten-t with the 
general health of the body, tends to induce and favom' sleep. Such 
circumstances may act primarily throi^h the nervous or thiough 
the vascular system. Among those which act tlirough the nt^rvuiis 
.system may be instanced the presemee or absence of imju*ession.s 
upon the senses, and the prestmcc or absences of exciting ideas. 
Among thosii which act through the vascular system may bo men- 
tioned unnaturally or naturally increased or decreased force or 
frequency of the heart’s action.’*^ 

Dr William A. Hanimoncl and Dr Silas Weir Mitolicll (b. 1830) 
repeated and extexuled Durham’s observations, with tl^ same 
general results (1866), and Khrmann, SaJalhe (1877), Franyois 
Franck (1877) and Alosso (x88i), by more refmed methods <<f 
observation arrived at the same general conclusions. Angelo 
Mosso (b. 1846) in particular applied with great success the 
graphic method of registration to the study of the movements of 
the brain and of the circulation during sleep. He made observa- 
tions on three persons who had lost a portion of the cranial vault 
and in whom there was a soft pulsating cicatrix. They were a 
womiin of thirty-.se ven years of age, a man of thirty •seven years 
and a child of about twelve years. By sfiecial arrangements, 
Mosso took simultaneous tracings of the pulse at tlKJ wrist, of 
the beat of the hcj^irt, of the movements of the wall of the chest 
in respiration, and of the movements of the denuded brain. 
Further, by means of the plethysmograph-tan instrument of 
Mosso’s own invention — he obtained tracings showing cliangcs 
in the volume of the hand and forearm ; and he succeeded in 
showing tliat during sleep there is a diminished amount of blood 
in the brain, and at the same time an increased amount in the 
extremities. JIc showed furtber that there are frequent adjust- 
ments in the distribution of the blood, even during sleej). Thus 
a strong stimulus to the skin or to. a sense organ — but not strong 
enough to awaken tlie slecqier — caused axootraction of the vessels 
of the forearm, an incroase of blood pressure, and a determination 
of blood towards tlie brain ; and, on the other hand, on suddenly 
awakening the sleeper, th^e was a contraction of the vessels 
of the brain, a general rise of pressure, and an accelerated flow 
of blood through the hemispheres of the brain. So sensitive is 
the whole organism in this re.spect, even during sleep, that a 
loudly spok(?n word, a sound, a toucii, the action of light or any 
moderate sensory impression modified the rhythm of respiration, 
dc.tennined a contraction of the vc.ssels of tlic forearm, increasccl 
the general pressure of the blood, caused an increased flow to tlic 
brain, and quickened the frequency of the beats of the heart. 
These observations show how a physiological explanation can bo 
suggested of the influence of external impmssions in modif/ing 
the dreams of a sleeper. Further, Mosso found that during very 
profound sleep these oscillations disappear : the pulsatory 
movements are uniform and are not aflEected by sensory impres- 
sions, and probably this condition exists when tlicre is tint 
absolute unconsciousness of a “ dead ” sleep. By such methods 
as have been employed by Mosso, three movements of the brain 
have been obscrvTd— (1) />w/Aa/zVm^, corresponding to the beuus 
of the heart ; (2) oscillations, or longer waves, sometimes coincid- 
ing with the heart beat.s, or more generally consisting of longer 
festoons, carrying each a number of smaller waves, and believed 
to correspond generally to the respiratory movements ; and 
(3) undulations, still longer and less marked devations and 
depressions, first clearly observed by Mob.so, and believed by 
him to indicate rhythmic contractions of the ves.sels of the pia 
mater and of the brain. This view is in keeping with the observa- 
tions of Franz Cornelius Bonders (b. 18x8), Adolf Kussmaul 
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(b. 1822), Tenner and others on changes of calibre obser\ ed in 
the cerebral ves.selb, and with the experiments of iimny physio- 
logists, showing that the ves-sels of the pia mater, like other 
vessels, are controlled by the vaso-motor system of nerves. 
It may therefore be considered certain that during sleep there is 
an anaemia, or partially bloodless condition, of the brain, and 
that the blood is drawn off to other organs, whilst at the same time 
this anaemic condition may be modified by changes in the 
circulation or in the respiratory mechani.sm caused by position, 
by sensory' impressions or by sudden changes in the state of 
repose of the mu.scles. The examination of the retina (which 
may be regarded as a cerebral outwork) by the ophthalmoscope 
during sleep also shows a comparatively bloodless condition. 
Such are th(i facts ; the deficiency in the way of a theoretical 
explanation is that physiologists cannot satisfactorily account 
for the anaemic condition causing unconsciousness. Sudden 
haemorrhage from the brain and nerve-cemtres, or a sudden 
cessation of the supjily of blood to the brain, a,s occurs in syncope 
(failure of the heart *.s action — a faint), no doubt (‘uuscs uncon- 
fsdousness, but in these circumstances there is a tendency to 
convulsive .spasm. Such spasm is usually absent in sh'Cp, bnt 
sudden jerk.s of the limbs may sometimes be observed during the 
time when there is the confusion of ideas preceding the passagt* 
into sleep. 

During sleep the amount of carbonic acid climiiiatcd i.s very’^ 
much reduced, indicating that molecular changes in the tissues 
do not occur to the same extent as in the waking state, 'j'his is 
also shown by the fact that le.9.s heat is producod. Hommnii von 
Helmholtz (1). 1821) states that the lunoimt of heat produced by 
tt man weighing 67 kilogrammes (147 *4 lb) is about 40 calories p(T 
humr during .sleep, as against 112 calories per hour while awake. 
This diminished production of heat may be latgely acc'ovintcd for 
by the quiet condition of the muscles of locomotion, but it also 
indicates diminished tissue changes throiighoiit the body. In 
profoimd sleep the bodily Umperature may fall from *6" to .2*' 
Fahr. In con.soquence of diminished oxidation cJianges during 
.sleep, it is not improbable that excess of nutrient nwilter may 
then be .stored up in the fo’‘m of fat, and tjiat thus the pro^'(•rl> 
“ Jfc who sleeps dinc.s ” is based on a correct appreciation of Uie 
fact that sleep tends to produce plethora or oljc.sity. 

Whilst it is easy to state that sleep is cau.sed by fatigue of tlu* 
nervous sy.stem, it is more diflicult to explain what the precise 
changes are that produce the state of uneunseioij.sncss. Various 
hypotheses liave been advanced, but it cannot he said that any 
one is wholly .satisfactory. Aware that the fatigue of muscle is 
associated with the accumulation of sarcolactie acid, Ihierry 
William Preyer (b, 1841) huniii.s<r<l that the activity of nervous 
matter migJit be interfered with by the accumulation in the nerv e- 
centres of some such acid, or of its soda salt (lactate of .soda), 
hut this view has not been supported by the results of experiment, 
as the injection into the blood of a dose of lactate of soda Jia.i not 
producetl sleep. Pflugtir hits observed that frogs deprived for 
a considerable time of oxygen passed gradually into a slate 
resembling profound s]eej>, and he Ixas advant'ed the theory that 
there is no organ of the. body so fiuic^kly aflected by deprivation 
of oxygen as the brain, .^ccor(ling to Kduard F. W, i^fliiger 
(b. 1829), the phenomena of lift^ def)cn(i on a fiis.socialion of living 
matter, and in particular th<^ activity of the cerebral sub.stance 
connected with psy(:hi(.:al states depends on di.ssociulion changes 
in the grey matter. To excite the dissociation, however, 
oxygen is nece.ssary. The oxygen unites with certain of the 
compounds set free by the dissociation, forming, amongst other 
substance.s, carlxinic acid. If such matters as these that unite 
with oxygen are in suflicient amount to use up all the oxygen, 
the grey matter of the brain suff(;rs from a deficiency of oxygen 
(or from its absence), and also from the accumulation of carbonic 
acid. According to siarh a theory, cerebral activity depends on 
cerebral respiration, and sloep is a kind of cerebral a.sphyxia. 
Some such c.ondition is not ixnj)Tobabie, but it must be stated that 
the evidence at present in support of it i.s mosLgn\ Possibly, in 
attempting to account for the phenomenon of sleep, too much 
importance has been attributed to the changes occurring in the 
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brain, forgetting that not merely brain matter but every tissue 
of the body becomes exhausted by work, and that sleep may be 
partly due to phenomena occurring throughout the body and not 
in the brain alone. 

All the phenomena of sleep point to a diminished excitability 
of the cerebral nerve-centres and of the spinal cord. Contrary 
to what is often stated, there can be no doubt that reflex action 
is in partial abeyance and that the spinal cord is in a state of 
partial inactivity as well as the brain. The only nerve-centres 
that do not sleep are those absolutely essential to life, such as 
th:>se connected with the heart, with respiratory movements, 
and with the distribution of blood by the vaso-motor arrange- 
ments ; and Mosso’s experiments indicate that even these have 
a certain amount of repose in profound sleep. 

Tlific is little doubt that all living beings require periods of 
rq)ost* alternating with periixls of activity. Many plants close their 
flowers and bend their petioles at certain times of Uu- day. Tlxese 
plwnoinena, called " the slee]) of plants,” depend ap])arently on 
changes in solar radiation, and then? is no reason to believe that 
during the time of (juiescence any reparative processes go on, as 
during the sleeping j^eriod of animals. Naturalists have observed 
many of the lower animals apparently in a state of sleep, insects, 
crustaceans, fishes, reptiles, may all be observcil occasionally to be 
almost motionless for consideTabU? i)eriods of time. Tin* sleeping of 
birds is familiar to all, and in these there arc anatomical arrangements 
by which tlie bird may, like the crane, sleef) perch(‘d on one leg, or 
grasping a branch witlx both feet, like pi?rchiiig birds generally, 
without any muscular effort and consetiuently without fatigue. 

'rixe amount of sleep required by man varies according to age, 
sex and habit. The popular notion that a child sleeps half its lime, 
an adult one-third, whilst an old person may do little except eat and 
sleep is not far wrong. In early life tin? cerebral faculties appear to 
be easily exhausted and during the fn‘<iu(?nt and prolonged sleeps *.)£ 
infancy the brain rests and the vegetative changes connected witlx 
nutrition and growth go on actively. As life advances, less slec‘p 
is required, until iii adult life a p(?riod of seven or eight hours is 
sufficient. As a rule, wom(?n require more sleep than men ; but 
much dt'peiids on liabit. 'riius must women bear the loss of slcej) in 
tJie first instance better than men, because lh<?y have been accus- 
tomed more to loss or irregularity of sleep. 'Plxe effect of habit is 
well seen in nurses, both male and female, who will often be able to 
work lor weeks continuously witlx snatches of sle<?p, not amounting 
to more than two or three hours daily. Sooner or later, however, 
even in these cases nature asserts her d<?mands, and jirolonged slet‘p 
is necessary to maintain health and vigour. Wakefulness during 
the time wJicn one ought to bt? asle.?e]) is frequently a distressing con- 
dition, undermining tht* str<?ngth and incapacitating for active and 
cTficicnt work (see Insomnia). 

It is a matter of common observation not only that certain persons 
require more sleep than others Imt that they have less power of 
resisting its onset and of awaking, rixis condition may become 
morbid, coMstituting a veritable nervous disease*, to which the name 
” iiialadie du sommeil ” or hypnosia may be given. It may l>e 
described as invincible sleep, and it may continue for weeks and 
lor months, terminating in convulsive seizures, and even death. 
A persistent drooping ol the upper eyelid has been observed even 
during waking hours. Dr W. Ogle has observed in such casc.s an 
engorgement of the cervical ganglia of the sympathetic ; but this 
may have nothing to do with the condition. Ca.ses of very pro- 
longed sleep are not uncommon, especially amongst hystt?rical 
persons, lasting four, sevjui or ten days. On awaking the patient 
is e.xhausled anti pale, with cold extremities, and not iiifretjuenlly, 
after a brief interval of waking, passt?s off into another lethargic 
sleep. Something similar to this may lx* seen in very agt'd p(*r.sons 
towards the close of life. (See also Dkkam.s, Somnambulism and 
Hypnotism). 

Among older works, sec article ” Sommeil ” in the Dictionnaire 
encyclopniujue des sciences medirales, when? a bibliography is given 
and where also there is an axx'.ount of the medico-legal <piestions 
conni'cted with sleep and somnambulism ; Macnislx., Physiology of 
Sleep ; Durham, ” On the Physiology of Sleep,” in Guy's Hospital 
Jiepoyis {i 80 u) ; Kohlschiitter, ” Die M(*chanik des Schlafes,” in 
/. /. ration. Med., yol. xxxiii. (i860) ; Pffiig<‘r, ” Theorie des Schlafes,” 
in P/iiigey*s Archiv^ vol. x. ; Mosso, Vber den Kveislauf des 

Blnies im mcnschUchen Gekirn (lwei])zig, 1881). Also Manac6'me, 
Sleeps tls Physiology, Pathology^ Hygiene and Psychology (Ivng. tran.s. 
1897), with bibliography. (J- M.) 

SLEEPER* a term used with many technical applications for 
a pieefe of timber, metal, &c., used as a support ; in carpentry it 
is such a plmgipf timber laid on low cross w'alls as a plate to 
receive grounquMsUi ; in shipbuilding, a strengthening timber 
for the bqws^Ppleni frame ; the most frequent use of the term 
is for a timb^ )l^cel support on which the chairs are fixed for 
carrying the rails on a railway ; in America these are called 


“ ties ” (see Railways). The common explanation of the origin 
of the word is to connect it with “ sleep/* the timbers supposed 
to be lying at rest. The real source of the word is the Norwegian 
sleipf a piece of timber used for dragging things over, a roller, 
especially used of timbers laid in a row in making a road. This 
word Skeat (EiymoL Did,, 1898) connects with ** slab/* a flat 
piece of stone or wood. The French term dormant is used in 
carpentry, but as part of the frame of a window or door. 

SLEEPING-SICKNESS (Trypanosomiasis), a remarkable para- 
sitic disease, familiar among West African natives sinbe the 
beginning of the 19th century, and characterized by protracted 
lethargy, fever and wasting. It is attributed to the trypanosoma 
gamhiense, a parasite which was discovered in the frog by Griil)\' 
in 1847, and in 1880 by Griffith Evans in horses afflicted wMth 
the disease called “ surra ** in India. In 1895 Surgeon-Major 
(aftcrward.s Sir) D. Bruce found a trypano.soma similar to 
Evans’s in cases of what was known in cattle as “ tsetse-fly 
diseasii *’ ; and though the trypanosoma had not then actually 
been found in man, Bruce suggesti'd that this was jxkin to the 
human “ sleeping-sickness ** which had now extended into the 
Congo Free State, Uganda and (ilsewheni, and was causing great 
mortality, many Europeans having died of the disease. In 1903 
Castclani found the tryj>anosoma in the ccn^bro-spinal fluid of 
human patients afflicted with the disea.se. The question of the 
pathology of “ sleeping-sickness ” w’as vigorously taken up, and 
in June 1907 an international conference was held in London for 
the purpose of organizing research on the subject. As wtLs 
jiointcd out l)y Ix)rd Pltzmaurice (18th of June), in his optming 
address, it was already accepted that trypanosoma gambiensr 
was the cause of the diisease, and it was even then “all but 
proved ** that the parasite was conveyed by at. least one species 
of tsetse fly (glosstna palpalis), the distribution of which was 
limited to the neighbourhood of open water. It had further been 
a.scertaincd, experimentally in animals, and therapeutically in 
man, that the infection once acquired could be controlled, to 
some extent, by various substances - arsenic, certain colours, 
dyes, in combinations of arsenic and colour dyc.s, e,g, atoxyl — 
and by mercury. It remained a question how far certain un- 
ascertained factors were at work in the spread of the disease, and 
for this purpose the British government invited the co-operation 
of all the powers interc.stcd in tropical Africa in considering 
certain problems, annual or biennial conferences being suggested, 
and the formation of a central bureau, in order to organize the 
research. These problems were : (1) to determine wduffher the 
tsetse fly (glossina palpalis) was a direct or indirect conveyor of 
the parasite ; (2) whether tin? parasite underwent necessary 
developmental changes in the tsetse fly ; (3) if so, whether the 
developed germs were conveyed by the original fly or its larva 
when arrived at the imago stage; (4) how long an infected 
glossina palpalis remained infected ; (5) whether other species 
of glossina were concerned ; (6) the geograjffiical distribution 
and habits of the fly ; (7) whether and how far the spread of 
infection was the work of any of the vertebrate fauna (other than 
man) ; (8) to suggest preventive methods for exterminating the 
glossina, or protecting uninfected districts by segregation or 
otherwise ; (9) to study the therapeutics of the disease. In the 
history of modern pathology, this organization of research in 
respect of “ sleeping-sickness ** must hold an important place 
as the application of state effort on behalf of the advancement of 
science. (See Neuropathology and Parasitic Diseases.) 

Authorities. — Sir P. Manson, Lane Lectures on Tropical Diseases 
(1905) ; W. F. M. Marshall, ” Trypanosomiasis or Sk'cpiiig-Sickncss,” 
in Review of Neurology and Psychiatry (February iyo6) ; V. W. Molt, 
Archives of Neurology] vol. iii. (1907) ; Reports of the Sleeping-Sickness 
Commission-; Castdlani, ” Researches on the At'tiology of Sleeping- 
Sickness,” Journal of Tropical Medicine (June 19^3)* 

SLEET (either from Nor. sletta, of the same meaning, or related 
to Gcr. Schlosse, hailstone), that form of precipitation of water 
vapour condensed from the atmosphere, which reaches the ground 
in a partly frozen condition. Sleet may originate in the upper 
atmo.sphere either as rain, in which case, to become partly 
frozen, it must have fallen into a stratum of air colder than that 
in which it originated, or as snow, when the opposite must have 



SLEEVE— SLIGO 


241 


taken place, i.e, the snow in its descent must have encountered 
an air-temperature slightly above the freezing-point. 

SLEEVE ( 0 . Eng. slieve, jf/y/, a word allied to “ slip,’* cf. Dutch 
slooff apron), that part of a garment which covers the arm, or 
through which the arm passes or slips. The pattern of the sleeve 
is one of the characteristic^, of fashion in dress, varying in every 
country and period. Various survivals of the early forms of 
sleeve arc still found in the different types of academic or other 
robes Where the long hanging sleeve is worn it has, as 

still in China and Japan, been used as a pocket, whence has come 
the phrase “ to have up one’s sleeve,” to have something con- 
cealed ready to produce. There are many other proverbial and 
metaphorical expressions associated with the sleeve, such as “ t.) 
wear one’s heart upon one's sleeve,” ** to laugh in one's sleeve,” 
In technical usage a “ sleeve ’' is a tube into which another 
tube is inserted, which in the case of small tubes is called a 
thimble. 

SLEIDANUS, JOHANNES (1506-1556), German historian, tlie 
annalist of the Reformation, was born at Sclileidcn near Ai\-la- 
Chapcllc. lie studied ancient languages and liieratiiivs at 
Liege and Colf'gne, and law and jurisprudence at Paris and 
Orleans. Whilst among the humanists of Liege, he had adopted 
Protestant opinions, and entering the service of Cardinal da 
Bellav, was emphned in the futile negotiations of the iu'encdi 
court to make an allianc'c; with the German J^rotestants against 
the emperor Charles V. In 1542 he settled at Strassbnrg. 
Sleidanus had been accustomed to copy all papers bearing upon i 
the Reformation to which he had access, and Afartin PiK'er, who I 
had seen his collection, proposed to Philip of Hesse to a]>poirit him 
historian of KehTinalion, giving him a salary and access to 
all necessary dociim(?nt.s. After some delay the heads of the 
league of Schmulkaideii agreed to the projiosul, and Sleidanus 
began his great work, finishing the first volume in 1545. In that 
year he was recalled to diplomacy, and went to hhigland in a 
Lrench embassy to Henry VIIL While then* he collected 
materials for his history . On his return he represented Strassbu rg ; 
at the diets of I^'rankfort and Worms, and went on to Marlnirg to 
explore the archives of J’hilip of Hesse. Tlic war of the league 
of Schrnalkalden interfered witii this work,anfl also pn*ventcd the 
payment of Sleidanus, who in his difliculties a]iplied to iCngland 
for aid, and at CranmcT’s intercession rcceive(i a yearly pension 
from Edward VL, which, however, was not long continued. In 
1551 Sleidanus went to the council of Trent as rcpreseiitati\ e ! 
from Strassbnrg, charged also with full ])u\vcrs to act for tb(; 
imperial cities of Iksslingen, Ravensburg, Reutlingcn, Biberach 
and Lindau. He was afterwards appointed professor of law 
in Strassbnrg, and finished his great task in 1554, though lack 
of money and other misfijrtuncs comfielled him to delay jirinling. 
Sleidanus died in poN'erty at Strassbnrg in October 1556. The 
book ajipcared in the yireceding year ('ommenlarionan de statu 
religionis et reipriblicae, CaroLo K. Caesarc, libri XXVL ; it 
was translated into Englisli by John Daws in 1560 and i»y G. 
Bohum in 1689. It was so impartial tliat it pleased no one, not 
even Melaiichthon. TL remains the most \-aluable contemjxjrary 
history of the times of the Reformation, and contains the largest 
collection of important documents. 

Sec II. Vber SlcUainis Lcben tnid liriefwcch^cl 

(1878), and Slcidun.'i liriclivcchacl (18S1) ; and A. Hasciiclcver, 
Sleidan^Siiidien (Bonn, 1905). 

SLEIGH, Sled or Sledoe (Dan, slarde, Dutch sJrcfe, akin to 
** slide,”) a vehicle on runners inst(!ad of wheels, f(?r travelling i 
over snow or ice. Vi.rious forms are used according as the • 
object is utility or sport. The sleighs used in ('oasting are ' 
referred to in tlic article under that heading ; hut for ordinary | 
means of conveyance horse-drawn sleighs are employed a.s ■ 
carriages in countries such as Russia, Scandinuvia, and North ! 
America, where the roads are snow-bound in the cold .season ; ! 
and in the Arctic regions dogs are harnessed to them. | 

SLIDELL, JOHN (t 793-1^^71), American political leader and | 
diplomatist, was born in New York City in 1793. graduated 
from Columbia College in iSto, engaged in business for a short 
time, then studied law, and Ijecamc one of the leaders of the 


, bar at New Orleans, Louisiana, where he settled permanentl\- 
I in 1825. He was a member of the national House of Repre- 
sentatives as a state’.s rights Democrat from 1843 to 1S45, 

! he resigned and was sent hv Presidtmt Polk on a .secret mission 
to Mexico, with power to adjust the difficulties growing out of 
the annexation of Texas to the Ibiited States, and to acquire 
by purchase both New' Mexico (including the present .^^izona) 
and Upper California. Ik* was not, howc\ cr, received by the 
> Mexican government. From 185310 1861 lie was a representative 
I of Louisiana in the United States Senale, and W'as an influential 
! w'orking member of important C( 9 nniitlees, thni gh he seldom 
j took part in debate. During this yicricd he was intimately 
I as.sociated with James lUichanun, and is .siip|)osc(l to have had 
an important part in bringing about Jha lianan’s n( mination 
for the presidency in 1856. VMien Louisiana seceded in 1861, 
Slidell w'ithdrew' from the Senate, and lofi* in 1861 was sent 
by tlie Confederate Govcrnmc'nt as o iniuis.sic'ner to luanc'c. 
\Vith James M. Mason (r/.?'.), the ( oiif'.'di rati* ci nimissioner 
England, he was taken frciu the British steamer “Trent” b\ 
C'aiitain Charles Wilkes at the United SlaU‘s navy, and was 
imprisoned at Fort Warren in Ih^slfii harbour. In januarN 
1.SO2, at the deiniind of luigland, the Confederate comrnissicners 
\Vi‘ro released, and Slidell jirocveded to JTanee. His mission 
there was to se<‘ure the rengnition of the ('onfederale States : 
in this he W'as unsuccessful, but he was able to keep Fiance 
sympathetic, and to hclj) to .secure sn])])lies for the Confcckrate 
army and navy. After the war ho remained abroad, settling 
ill England, and his dai ghter married a. hieneh nobleman. Jle 
I died in lAmdon on the 20th of July J.S71. 

SLIGO, a county of Ireland in tlu' jimvinro of (onnaught, 
bounded N. liy the Atlantic, E. by i.i’itrim, S.E. by Rosc'ommon, 
and S. and W. by Mayo. The ar(‘a is 452,356 ac'res ( r about 
707 .sq. m. The (’oastdine is wry irngi.h.r, and in places 
rises into grand escarpments and tci riins. 'I he principal inlets 
are Killala Bay and Sligo JhiN’, the latti'i* siibdividi'd into Ikown 
Bay, DrunK'lifTe J’ay and Ballvsadure Bay. Near the coast 
are the islands of Inishrnurniy mid f’c iu-v and other smaller 
islets. 7 ’hough Sligo cannot be (m nijiared for scenery with the 
western parts and north coast of ('oiintv ^^'!yo, it is well wooded 
and poss(!Sses .several beautiful lakes and ris ers and sdne ranges 
of hills finely situated and grouped. Jn the north are the lime- 
stone elevations of Ben Ifiilbin (1712 ft.) mid lsnocknarea( 1078), 
contrasting w'ilh the adjacent n gged gneiss mountains, among 
which are King's Mountain (1527) and ( liillogherboy (1430). 
On the boimdaiy with J.eitrim, Trnskmorc reaches a height 
of 21 13 ft. In the west are tlie ranges of thi' Slieve Ganiph and 
Ox Mountains, upw'ards of 1300 anrl 1600 ft. rospectively. 'J'he 
Curlew Mountains, an abrnyit ridge (,f limestone gravel, upwards 
of 800 ft. in height, with flatte ned surnniil, se yiarate Sligei fn rn 
R()S('e:mm()n. 'Ihe principal rivers are the* Moy, fe»rrning fe»r 
a part of its course the boimdan with Muyf), and flowing south- 
we-stwanl and then nortlnvarel into Killala Ikiy ; ther ITisky, 
fl.aving ■ northward from Lough iOa.sky ; anel Ballysadare, witli 
its branches the Owenmore, Owenbe g, onel .^rrf‘W, or Unshin ; 
and the Garv( gue, f>r (ljvra\'e gue*, flowing fn m_ Lough Gill. 
IC.Ncept the finely-situated Loi gh Gill (exte nding into Leitrim), 
Lough Arreiw', and Lough Garc,, all f)f w hi< h exoee'd 3000 aeTes 
in extent, none eif the? lakes has so large* an are*a as 400 acres. 
The* salmem, sifa-lrout and trout fishing is g(*ncrally excellent 
in tlie.se waters, especially during the* anl' lun, but Loiigb Arrow 
also provides sport during the Alayfly .sesison. 

This county essentially ron;-.i-.ls of (■..o i)onifere)Us lamesionf, 
broken by the Ditiradian axis of tlie Ox iMouotaiiis. 'Dur gneisf-es 
of this range, w'lhcli ohvioiisJy r'-siilt from the; iutermingling 
granite and a series of scliisls and form a ridgi* ot rocky 

iiills, smootlied by glaciaticai, oti the flanks e>f wliicli Carbiatin rous 
siiales rest. .'\l>ove tlie^se, the lini( stor.(* is (lev( I(*p< <!, fenTiiing 

great scarped tablelands north of Sligo, with ^<inie sfindstone on the 
summit of Tniskmore. Knocknarea, consyacuoiis from Sligo, is an 
outlier of tin? Upper Limestone. Lcmgh Gill is piciurcsoiK ly bounded 
by lhegn(*issic range; on the south and tliese I'.igh carbomlt ious nxass<*s 
I on the’ north. The limestone also produ(.;<*s line* features in the 
.soutli of the county, in Keishceirran and roinnl Lough Arrow, Last 
of this point, it forms the slopes of tlu* f/ilijin and Koscommo?! 
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coalfield, the summits being capped by the Millstone Grit series ; 
while, on 'tlw» south, bounded by a fault, rises the Old Ked Sandstone 
range of the Curlew Hills. Lead was mined at Ballysadare, and the 
clay-iroTistoiie from the east of the county was at one time smelted. 

Industries. — There is considerable variety both in the character 
of the soil and in the agricultural advancement in different parts 
of the. county. In some parts it is a light sandy loam resting on a 
freestone bottom, and in the lower districts a ricli and deep mould 
prevails resting on a sul>stratum of limestone. Owing to the moist- 
ness of the climat-r* cattle feeding is found to lie the most remuncrativtj 
' nethod of farming, as may be gatJiered from the increasing or well- 
maintained numbers of cattle, sheep and poultry. Oats and potatoes 
are the principal crops, but the acreage devoted to them decreases, 
and the proportion of tillage to pasturage is roughly as i to si. 
Coarse woollens and linens arc manufactured for home consumption, 
i:uJ there are tanneries, di-stillerios, and breweries in the principal 
cowns. A considerable general trade is carried on at the ports of 
liallina (on the Moy) and Sligo. The fisheries on the coast ai’c 
valuable, and there are important salmon fi.sheries at the mouths of 
llie rivers. The towii of Sligo is the chief centre. 

The Sligo branch of tlie Midland Great Western railway enters 
the county from the S.K., with a branch S.W. from Kilfree to 
Ballaghaderreen in county Mayo ; the Limerick and Sligo line of 
the Great Southern and Western enters from S.W. ; and the Sligo, 
Leitrim and Northern counties, from ICriiiiskillen (county Fermanagh), 
and Manor Hamilton (coimty I..idtrira), from tlie N.K. These hues 
unite at Coliooiicy and share the railway from tliis junction to tiic 
town of Shgv). 

Population and Administration. — The population (94,416 in 1891, 
84,083 in 1901) chicreases at a rate considerably above the average 
01 the Irish counties, and emigration is heavy. Of tlw total about 
90 % are Roman Ciithohcs and about 7 % Protestant Episcopalians. 
About 88 % is rural populatioji. Tlie county town is Sligo (poi>. 
10,870) ; iiallyinoto and Toborcurry (or Tubberrurry) are .small 
inland market towns. The county is divided into six baronies. 
Assizes are held at Sligo and qiuirter-sc.ssions at Ballymote, Easky 
and Sligo. For ijarlianientary representation the county has since 
1885 lornied two divisions (North and South), eaclx returning a 
member. l Ue county is mainly in the Protestant diocese of Kilmore, 
and in the Roman Catholic dioceses of Ardagh, Achonry, Elpliiii and 
Killala. 

History, — The county was created by Sir Henry Sydney in 
1579. On Carrowmore, between Sligo and Ballysudan^, there 
is a remarkable collection of ancient stone monuments (see 
Sligo, town). At Dnimclifle (5 m. N. of Sligo) are the only 
round tower rtiiiiaining in the county and a beautiful Celtic 
cross 13 ft. in height. 'J’lie principal monastic ruias are the 
abbey of St Fetdian at Ballysaclare, with a church of the tith 
or 1 2th century ; the abbey of Sligo ; and a remarkable group 
of buildings on the island liiislunurray, whieli include a caslud 
or W'allcd enclosure ; three oratories, one of which contains an 
oaken figure in ecclesiastical garb ; tw'o holy vvelLs ) and also 
altars, pillar stones, inscribed slabs (one of tvhich is unhiue 
among those of its kind in Ireland in having an inscription partly 
in and sev eral examplc.s of bc^ehive cells. This settlement 

is associiitiid with MoLiise, a saint of the early 6th ccntiny (not 
identituil with the ^lolaise of Dcvcni.sh in Loch Erne), and the | 
remains still al tract pilgrims, who revere the oaken figure 
mentioiKvl as an imago of the saint, though it is more probably 
the figurehead of a vessel. 

SLIGO, a municipal borough, seaport and market town, and 
the county town of county Sligo, Ireland. Pop. (1901) 10,870. 
It lies at the head of an arm of Sligo Bay on the north-wTst 
coa.st, on the riv-er (iarvoguo, 134! m. N.W. from Dublin by the j 
Midland Great Western railway. TJiis company sliarcs with llie | 
Great Southern and Western and the Sligo, Leitrim, and Northern 
Counties railways the line to Collooncy Junction, 61 m. S., from 
which the former runs S. to Limerick and the latter E. to Ennis- 
killen. I'hc situation of Sligo is beautiful ; the bay is separated 
from the fine Lough Gill b.y less than 4 m. of a richly w’oocled 
valley, with flanking hills exceeding 1000 ft. in elevation. Sligo 
takes rank with Ciahvay and Limerick as one of the three principal 
ports of the west coast of Ireland. Regular communication by 
steamer is maintained with Li\Trpool and Glasgow, and a con- 
siderable ipeport trad(5 is carried on in grain, Hour, j)ork and 
cattle ; coals, iron, timber and provisions arc imported. 

T'lierc depth on the harbour bar of 16 ft. at low water, and 
there are commodious qua} s and ba.sins. Harbour commi.s.sioners 
control the port. Brewing, fiour-milling and saw-milling are the 
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chief industries, and there is an important butter-market. 
Monthly fairs are held. Sligo is a centre of salmon and sea- 
fishing industries. 

The Dominican Abbey, founded in 1252 by Maurice Fitzgerald, 
Lord-Justice, is one of the finest monastic ruins in Ireland. It 
was partly destroyed by fire in 1414 and again in 1642. Three 
sides of the cloisters remain, and the lofty quadrangular tower 
at the junction of the nave and chancel is entire. The east 
window is of the date of the original structure. The principal 
modern church is the, Roman Catholic cathedral (1869) for the 
diocese of Elphin in Idie Norman style with a finely sculptured 
doorway. There is also a Roman Catholic college. 

A cAstle was built at Sligo by Maurice Fitzgerald in 1242, 
which in 1270 was taken and destroyed by O’Donnel ; in 1310 
it was rebuilt by Richard, earl of Ulster, and was again partly 
destroyed in 1369 and .1394. Of this and the walls with which 
the town was fortified there arc no remains. Early in the reign 
of James I. the town received a market and two annual fairs ; 
in 1613 it was incorporated and received the privileges of a 
borough ; and in 1621 it received a charter of the staple. In 164 1 
it was besieged by the Parliamentary forces under Sir CharU\s 
Coote, but was afterwards evacuated, and occupied by the 
Royalists till the termination of the war. In 1688 it declared 
in favoiu: of James II., and, after being captured by the Eimis- 
killencrs, was retaken by General Sarsfield, but ultimately 
surrendered to the earl of Granard. The borough was dis- 
franchised in 1870. Under tlie Local Government (Ireland) Act, 
1898, it retains its mayor and coq)oration, but the latter lias 
practically the status of an urban district council. 

The country neighbouring to Sligo presents fine coast scenery, 
west coast o£ Ireland, while inland it is wild and mountainous. 
'Phree m. S.W. of the town, on Carrowmore, is a reinarkablt^ collection 
of mggalitUic remains, including cromlechs, stone circles, anti burial 
cairns, wliich has l>een taken to mark the site of the traditional battle 
of North Moytiira. On Knocknarca (1078 ft.}, .south ol 8Iigo, is a 
huge cairn, which tradition sets down a.s the l>urial-place of yueeii 
Mab (Meave of Coiinauglil). Five m. N. of Sligo is Drumclifft?, with 
its round tower and Celtic cross. Rosses, on Sligo Bay, is a favourite 
resort. Sligo is a centre for salmon and trout fishing, 

SLING (from M. Eng. .dingen, to fling, throw with a jerk, Icel. 
slyngpUf cf. Gcr. sMingen, to twist), an implement for casting 
missiles, also from its resemblance in form to the implement, 
a hanging loop used as a support for a wounded limb, a chain 
with hooks used for raising or lowering heavy goods or objects, 
&(:. The sling as a weapon is pr{)l)ably the earliest form of device 
known to mankind by which an increase of force and range was 
given to the arm of a thrower of missiles. Sling stones from 
the stone age liav'e been frequently found (see Arms and Armoer). 
The form of the weapon is of two kinds ; the sling proper consists 
of a small strap or socket of leather or hide to which two cords 
are attached ; the slinger holds the two ends in one hand, whirls 
the socket and missile rapidly round the head and, loosing one 
cord sharply, despatches the missile ; the other lyi)e is the stufi" 
sling, in which the sling itself is attached to a short staflf. held in 
both hands. This was used for heavier missiles especially in 
siege operations during tlie middle ages. There are many refer- 
ences to slings and to slingers in the Bible ; the left-hancl(‘d 
.slingers of Benjamin were famous (Judges xx. 16). The Assyrian 
monuments show the sling of the ordinary type and slingers w{‘re 
used in the ancient Egyptian army, but not Ixifore the 8th. 
century b.c. Tlie sling (Gr, (r<jitvBovij , Lat. junda) is not men- 
tioned in Homer; Herodotus (vii, 158) speaks of the slingers 
in the army offered by Gclon to serve against the Persians ; it 
s(*ems to have been a weapon chiefly used by barbarian troops. 
The Acarnanians, however, were expert slingers (Thuc. ii. 81), 
and so also were the Achaeans, who later invented the sling 
which discharged a shaft with an iron bolt head (Livy xlii. 65, 
from Polybius). In the Roman army by the time of the Punic 
Wars the slingers (Junditores) were auxiliaries from Greece, 
Syria and Africa. The Balearic islanders, who were in Hannibal’s 
army, were always famous as slingers. In medieval times the 
sling was much used in the Frankish army, especially in defending 
trenches, while the staff-sling was used against fortifications 
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fifltrtbe century. Tney were used down to the x6th and 17th 
centuries to throw grenades. 

^SIUVEN, Slivno or formerly Selimnia (Turk. Islimye), a 
jbown of Bulgaria, in Eastern Kumelia, at the southern foot of 
the Balkan Mountains, 105 m. E.N.E. of Philippopolis and 
near the southern entrance of the defile known as the Iron Gate. 
Pop. (1906), 25,049. There are numerous mosques in the town, 
but the greater part of the 'furkish population emigrated after the 
Russo-Turkish War of 1877-78. Sliven contains the govern- 
ment factory, founded in 1834, for the manufacture of military 
clothing ; it is the chief centre in Bulgaria for the rough and hnc 
homespuns known as aba and s/iayak, and its wine is locally 
celebrated. Extensive mulberry orchards have been planted in 
connexion with the silk industry. 

Sliven, the Stlifanos of the Byzantine writers, owed its former 
strategic importance to its position on one of the trans-Balkan 
highways to Adrianople and the south. In the middle ages it 
was a subject of dispute between Byzantium and Bulgaria. 
After its capture by Uxe Turks (1388) it was one of the voinik 
towns which remained exempt from taxes and were allowed to 
elect their own voivode ; but these privileges were lost in the 
i6th century. In 1829 Sliven was occupied by the Russian army 
under Rudiger and Gorchakov. 

SLOANE, SIR HANS (1660-1753), ^^ritish collector and 
physician, was born on the 16th of April 1660 at Killyleagh in 
county Down, Ireland, wIktc his father had settled at the head 
of a Scotch colony sent (n er by James I. He had as a youth a 
taste for colIc(!ting objects of natural history and other curiosities. 
This led him to the study of medicine, which he went to London 
to pursue, directing his attention to botany, materia medica 
and pharmacy. His collecting propensities made him useful 
to John Ray and Robert Boyle, After four years in London he 
travelled tlirough P>ance, spending some time at Paris an<l 
Montpellier, and taking his M.D. degree at the university of 
Orange in 1683. He returned to London with a considerable 
collection of jdants and other curiosities, of which tlie former 
w'ere sent to Kay and utilized by him for his History of Plants, 
Sloane was tjuickly elected into the Royal Society, and at the 
stone time he attracted the notice of Thomas Sydenham, who 
gave him valuable introductions to practice. In 1687 he became 
fellow of the College of Physicians, and proceeded to Jamaica 
the same year as phj sician in the suite of the duke of Albemarle, 
The duke di(^d soon after landing, and Sloane’s visit lasted only 
fifteen months ; but during that time he got together about 
800 new species of plants, the island being virgin ground to the 
botanist. Of these he pulilishcd an c;Ial>orate catalogue in Latin 
in 1696 ; and at a later elute (1707 .1 725) lie made the experiences 
of his visit the subject of two folio volumes. He became secretary 
to the Koval Society in 1693, and edited the Philosophical 
Transactions f(;r twenty years. His practice as a physician 
among the upper classes was large. In the pamphlets written 
concerning the sale by Dr William Cockburn (1669-1739) of his 
secret remedy for dysentery and other fluxes, it was stated for 
the defence that Sloane himself did not disdain the same kind of 
rofessional conduct ; and some colour is given to that charge 
y the fact that his only medical publication, an Account of a 
Medicine for Soreness, Weakness and other Distempers of the Fyes 
(London, 1745) was not given to the world until its author was in 
hi$ eighty-fifth year and had retired from practice. 

In 1716 Sloane w^as created a baronet, being the first medical 
practitioner to receive an hereditary^ title, and in 1719 he became 
president of the College of Physicians, holding the office sixteen 
years. In 1723 he was appointed physician-general to the army, 
and in 1727 first physician to CJeorge II. In 1727 also he suc- 
ceeded Sir Isaac Newton in the presidential chair of the Royal 
Society ; he retired from it at the age of eighty. Sloane’s 
memory survives more by his judicious investments than by 
anything that he contributed to the subject matter of natural 
science or even of his own pn)fession. His purchase of the 
manor of Chelsea in 1712 has perpetuated his memory' in the 
name of a place,” a street, and a square. His great stroke as 
a collector was to acquire (by bequest, conditional on paying off 


certain debts) in 1701 the cabinet of Williiim Courten, who hai 
made collecting the business of his life. When Sloane retired 
from active work in 1741 his library and cabinet of curiosities, 
which he took with him from Bloomslmry to his house in Chelsea, 
had grown to be of imique value. On his death on the 11th of 
Jtmuary 1753 he bequeathed his books, manuscripts, prints, 
drawings, pictures, medals, coins, seals, cameos and other 
curiosities to the nation, on condition that parliament should 
pay to his executors £20,000, which was a good deal less than 
the value of the collection. The bequest was acce]>ted on tb(\se 
terms by an act passed the same year, and the collection, together 
with George II. ’s royal library, &'c., was opened to the public 
at BloomsbiiT)’- as the British Museum in 1759. Among his 
other acts of munificence may be mentioned his gift to the 
Apothecaries’ Company of the botani('al or phy sic garden, 
which they hud rented from the Chelsea estate since 1673. 

Sfo Weld, History of the Royal Soeiety, i. .150 (1, (melon, 1848) ; 
and Mutik, Roil of the CoUc(<e of Physicians^ 2nci ed., i. 466 (X^ondon, 
1878). 

SLOCUM, HENRY WARNER (1827-1 8()4), American general, 
was born at Delphi, Onondaga county, New ^\)rk, on the 24th 
of September 1827, and graduated at the United States Military' 
Academy in 1852. He resigned from the army in 1S56 to practise 
law at Syracuse, N.Y., and in 1859 he was a member of the state 
assembly. When the Civil War broke out he became colonel 
(May 1861) of the 27th New York Volunteers, and was promoted 
i>rigadicr-general of volunteers (August 1861) and major-general 
of volunteers (July 1862). He fougJit in all the Virginia cam- 
paigns from the first battle of Bull Run, wluTe lie led a regiment, 
to Gettysburg, where he commanded the XI T. coqis. With that 
('(jrps he was transferred in the autumn of 1863 under Hooker’s 
command to the I’ennessec valley, and took jiart in the battle t.f 
(!hattanooga. He remained with the Army' of the ('umhe*rland 
after his corps was merged into that of Hooker, jiart in thi? 
Atlanta campaign, and after Hooker's retirement succeeded to 
the command of the XX. corps (late Xl. and XII.). Ho com- 
manded the Atlanta garrison, and with Sherman look part in 
the “ march to the sea,” and suliseqiicntly in the Carolinas 
campaign from Savannah to Goldslioro, as commander of th.e 
l('ft wing. He resigned from the army in September 1865, 
resumed jirofessional practice at l^rooklyn, and was a Democratic 
representative in (’ongre.ss in 1 869-1 S73 and again in 1883-1885. 
In 1876-1884 he was presidttnt of the Brooklyn city board of 
public works. He died at Brooklyn on the of April 1894. 
A monument of General Slocum Uy Frederick MacMonnies was 
unveiled at Brooklyn, N.Y., on the 30th of May 1905. 

SLODTZ, RENfi MICHEL or MICHEL ANGE (1705-1764), 
French sculptor, wius born at J’aris, He passed seventeen years at. 
Rome, where he was cho.scn to execute a statue of St Bruno, one i,f 
the best modern works of the class in St Peter’s. He W'as also the 
sculptor of the t( mb of Maivjuis Capponi in St John of tlie Floren- 
tines. Other works of his are to be sevn at the churc h of St Louis 
of France and at Santa Maria d(tlla Sc-ala. After his return to 
France in T747, Slodtz, in conjunction with his bn-tlicrs, Antoine 
S(jl)asticn and Paul, produced many decorative works in the 
cliLirches of Paris, and, though much has l.ecn destroyed, his 
most considerable achievement — tin; Lomb of T.anguct de G(‘rgy 
in St Sulpice (commissioned in i75o)~stfll exists. Slodtz was, 
like his brothers, a member of the? Acad(my (if J’ainting and 
Sculpture, and many particulars of his life are preserved in a 
memoir WTitten by Ox'hin, and also in a let ter from the same to 
the Gazette litter air c, which was r(?produced by Castilhon in the 
Necrologe of 1766. 

Slodtz’s father, S6basticn (1655-1726), w as also a sculptor, born 
at Antwerp; he liecame a pupil of Girardon and worked mo.stly 
under him at Vcrsaille.s and the Tnileries. IJis chief works were 

Hannibal ” in the '‘Jiiileries garden, a statue of St Ambrose in 
the Palais des Invalide.s, and a ba.s-relief “ Saint Louis sending 
missionaries to India.” 

See C. N. Cochin, Mem, inid, (Paris, iKHi) ; Parbttt de Jouy, 
Sculpture moderne dit Louvre (Paris, 185^)) ; I)ui';.sicux, Artistes 
franfais 4 Vilran^er (Pari 1852). 
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SLOGAN, the war-cry of the Highland clans. It was the 
gathering call of the clan, often the name of the clan, the place of 
meeting, and the like, and was uttered when charging in battle. 
The Gaelic word, of which “ slogan is the English adaptation, 
is slnagh-ghairm, from slua^hy army, host, and f'airm, call, cry. 
A variant form of “ slogan ” is slogornc,’* which has given rise 
to an invented word “ sliighorn,’^ used by Chatterton {Bailie of 
IlastwgSi ii. jo) and by Browning (Childe Roland) as if the term 
meant some kind war- trumpet or horn. Skeat (Eiym, Diet, 
1S98, Errata and Addenda) has shown that Chatterton used an 
edition (i (iavin Douglas’s translation of Virgil, where “ slogornc ” 
is spelled slughorne,’* and the context, “ 'Die deaucht trumpet 
blawis the lirag of were ; the slughorne, enseule or the wachc cry 
went for the batUill all suld be reddy,^^ misled him, 

5LONIM, a town of Russia, in the government of Grodno, 155 m. 
by rail S.E. of the city of Grodno and 20 m. from the railway 
from Moscow to Warsaw, on the high craggy banks of the 
Shchara. Pop. (1883), 21,110; (1897) 15,893, including many 
Jews. It derives its importance from tlu; river, wliicli is navigable 
und joins the Ogiiisky canal, connecting the Niemen with the 
Dnieper. C'orn, tar, and especially timber are exported. Slonim 
is mentiont'd in 1040, when Yaroslav, prince of Kiev, defeated 
the Litluianians in its mdghlxnirhood. In 1241 the Mongols 
pillaged it and burned its wooden fort. Owing to its position 
between (ialieian Russia and Lithuania it often changed hands, 
until it was coiKiuered by the Litliuanians in the 14th century. 
Prom 1631 to 1685 it was the seat of the Lithuanian diet and 
became a nourishing city. In the iStli century, under the 
hetman Oginsky, a atrial was dug to connect the Shchara witli 
the l)niep(*r. Oginsky embellished the city and founded tliere 
Jt printing-oriice. Russia annexed the town in 1795. 

SLOOP, a tyj)c of small’ sailing-vessels which have one mast 
rigged “ fc're and aft,” carrying a mainsail, gaff-topsail, jib 
and fore staysail. There is little in rig to distinguish a sloop 
from a ” ('utter,” and the terms are usc^al indiscriminately ; 
sometimes a. distinction is drawn l.iy a sloop having a fixed 
and a cult».*r a running bowsprit. In the sailing and early 
sUiam days of naval warfare, a ” sloop ” was a small corvette, 
sliip-rigged, with all the guns mounted on the uppcjr deck. 
Likt^ so many naulic'al terms the word was borrowed from the 
Dutch, viz. do('l>, l)oat. This is generally taken to be an adapta- 
tion of tlie J’r. rhalnupe^ Sjian. and Pca-t. chalupa, cf. Ttal. scia- 
InppUy Liig. ” shallop,” a light boat. These proliably represent 
some nati\ c word borrowed liy Spninish or Portuguese .sailors in 
llie East or American Indies. Other etymologists distinguish the 
Diitcli an:l I'Vench words and refer slncp to the common Teutonic 
root, meaning to glide, to creep, seen in slip,” Ger. schleifeii, 
schliejcn, 

SLOTH, the name for the various representatives of a group 
of arboreal lropi(’-al American mammals belonging to the order | 
Edentata (</.f'.). Sloths are .some of the most completely 
arboreal of all mammals, living enlirtdy among the branches of 
trees ; and usually hanging licneath them, back downward.s, 
and clinging with the hook-like organs to whudi the t(‘rnunations 
of their limbs are reduced. When obliged to descend to the 
ground, whj(di they rarely, if evt^r, do voluntarily, sloths -owing 
to the unequal length of their limlis and the peculiar conforma- 
tion of tlifir feet, which allow the animals to rest only on the 
outer edge— crawl along a level surface with considerable difh- 
CLiUy. d’hoLigh generally slow and inactive, even when in their 
natural l^aunLs, they can on occasions tra\ el with considerable 
rapidity along tlie branches, and as they do not leap, like mojst 
other arboreal ('ivatiires, they a\iiil themselves of the swaying 
of tlie bouglis hy the wind to jiass from tree to tree. They feed 
on leaves and young shoots and fruits, which they gather in 
their montli, the fore-limbs aiding in dragging boughs within 
reach, but not being used as hands. When sleeping, sloths 
roll them.st'K'es up in a hall, and, owing to the dry shaggy character 
of their hair, are inconspicuous among the mosses and lichens 
with whie.h the trees of their native forests abound. The Con- 
licealmciit thus afforded is heightened in some species by the 
peculiar greenish tint of tlie hair, due not to the colour of the 
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hair itself, hut to the presence upon its surface of an alga, the 
lodgment of which is facilitated by the fluted or rough surface 
of the exterior, and its growth is promoted by the dampness 
of the atmosphere in the gloomy tropical forests. Sloths are 



The Uiiau or Two-toed Sloth (Choloepns hoffmanni). 


nocturnal, silent, iTi()ffensi\'(^ and solitary animals, and produce 
usually but one young at birth. Idiey appear to show an almost 
reptilian tenacity of life, surviving the most .severe injuries 
and large dose.s of poisons, and exhibiting longer persistence 
of irritability of muscular tissue after di^ath than other mammals. 
Several other animals, such as the African potto-lemurs, and 
the Asiatic loriscs, arc popularly (tailed sloths. 

SLOUGH, a market town in the Y^ycomlie parliamentary 
division of Buckinghamsiure, Ihigland, 18 m. W. of London by 
the Great Western railway. JV>p. of urban district (1901), 
11,453. Tt lies in the flat valh^y of the 'riianh^s, nearly 2 m. 
from the river at Eton and Windsor, and is wholly modem in 
appearance. The (thief publi(' building is the Leopold Institute 
and Public Hall (1887), a memorial of Prince Leopold, Duke of 
Albany. The British ()rphan Asjdum is also in the town. The 
parish church of Upton-eum-Chalvey , St Laurence, has a Norinan 
door\vay and other portions of the same period. It is the burial- 
place of Sir William nerschcl, who lived in the vicinity, .set up 
his great telescope here, anti made many of his astronomical 
discoveries. 

SLOVAKS {Slovak, fern. SJovenka, adj. slovensky, formerly 
called Slovene, but to be distinguislied from the Slovenes of 
I Carinthia, in Magyar T6t), a Slav people numbering about 
2,500,000 and mostly living in tlie northern counties of Hungary. 
On the west they extend into the neighbouring districts of Lower 
Austria and Moravia where they marcli with the Germans and 
the kindred Moravians, being bounded by the ri\er Morava 
and the Jabhinka Mountains ; on the north they touch the 
Poles along the frontiers of Silesia and Galicia ; on the east 
about 22® E. they meet the Little Russian.^ along an indented 
boundary ; on the south they have the Mag>^ars as neighbours 
along a" line joining Pressburg and ZempUn. Within these 
limits, save for the Germans in the towns, the Slovak.^ are not 
much mixed : they have isolated .s(»tliemcnts throughout the 
western half of Hungary extending far enough south to meet 
similar .settlements of Servians. Their chief centre is S. Marton 
on the Turocz. The Slovaks seem to hdw occupied this territory 
in the 5th or 6th century a.d. and also to have stretched far to 
the south ; they formed part of Saino's empire (middle of 7th 
centur}’), but were subje(^t to the Avars and the Franks, and then 
forme(^ part of Great Moravia until that kingdom \vas in 907 
conejuered by the Magyars, who displaced or assimilated the 
southern Slovaks and have e^•c^ since been lords of the rest, 
.save for a short time when the>' were under Boleslav the Brave 
(a.d. 973) of Poland, and early in the 14th century when a local 
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magnate, Count Matthew of Trendn,madc himself an independent 
ruler. In i848-i849> when the Magyars rose against Austria, the 
Slovaks rose against the Magyars, but were handed back to 
them on the conclusion of peace. The Magyars have always 
treated the Slovaks as an interior race and have succeeded in 
assimilating many districts where the prefix Tot in place-names 
shows the former presence of Slovaks : those who take the 
Magyar language and attitude are called Magyarones. The 
Magyars, in pursuance of this policy, do their best to suppress 
the Slovak nationality in every way, even to the extent of 
taking aw^ay Slovak children to be brought up as Magyars, and 
denying them the right to use their language in church and 
school. The result is a large emigration to America. (Sec 
letters l)y S{X)tus Viator in Spectator, 1906 sqq.) 

The Slovaks are a peaceful, rather slow race of peasants 
(their aristocracy is Mag>’'anzcd), living almost exclusively upon 
the land, which they till after the most primitive methods. 
Where this does not yield sufticient, they wander as labourers and 
especially as tinkers all over Austria-Hungary and even into 
South Russia. 'Jliey are fond of music, and their songs have 
been collected. 

J'he Slovak language is most closely connected with Cecil, the 
dilYercnce being budged by the iiatisiLioiial diglccts o£ Moravia; 
though Miklosicli lias classed it as a variety of Cech, it is better to 
take it separattdy, since it has not bt?en subjected to the special 
changes which luivu in that language assimilated the vowels to the 
ioregoiiig palatal consonants, nor developed the r which is char- 
acteristic of the other North- Westeni Slavonic tongues, but has 
remained in a more priinitiv'e stage and preserv(‘(l (us miglit l»e 
expected from its ctaitral ]>ositioii in the Slavonic world) many jioints 
of agreement, i*hom?tic, morjihological and lexical, wi^i South 
Slavonic and Russian. lUe ai]>habet is iouu<led on the (.a^cIi, the 
acctnit is always on tilts first syllable, long vowels are indicated by 
aciitt? accents. Then* are usually reckoned to be thn*e groups (»f 
(fiahjcts, Western, Ctsitral and ICastern ; th<* first being nearest to 
Cecil, the lasit to Little Russian ; the Central dialee.ts exhibit less 
decidtid features. The Slovak tlialtiets spoken in Moravia have been 
well investigated by RarLoS, tiie others still await satisfactory treat- 
ment, as dotfs the (juestiou of the relation of Slovak to other Slavonic 
groups, 

^ From the time of the Hussites and still more after the Reformation, 
Cech missionaries, colon ist.s^ and refugtjes had brought with them Uieir 
Hibl(i and service books; Cech became the literary language, ami is 
still th(^ church laiiguagt' of the Slovak Protestants. 'J'he use of the 
local tongu<J was the result of a desire on the part of the Roman 
Catholic clergy to get at the*ir people. A. Heriiolak ( 1 702-1 who 
first systematized the orthograi)hy and mailc a dictionary, taking 
Western Slovak as his basis, was a priest, and so was Jan Holly 
(1 785-1 S49), who wrote epics and ode.s in tlnj, classical taste. A new 
start was made in the 'forties by L'udevit Slur, Josef Iluvban ami 
M. HodHa who adopted fh<; central dialect, united the C'atholic and 
Protestant Slovaks in its use and successfully opposed the attempts 
to keep the Slovaks to the use of Cech. Howtjver, Safaflk tin; great 
SJavist and tJi<; jxxjt KoJlar continued to write in Cech, the argument 
being that Slavs .should unite to oppo.se the enemies of the race : but 
without their language the Slovaks, having no traditions of inde* 
pendent political life, ^ would have nothing to cling to. The chief 
Slovak writers since Stur (mostly poets) have been (>. SladkoviC, 

S. Chalupka, V. Pauliny-'Iot, and at jiresent Orszag-Hviezdoslav and 
Sv'ctozar Hurban-VajaiivSk^, J luring the '.sixties the Slovaks foumhxl 
three gymnasia and a Mafira, or lif<Tary, linguistic and educational 
society, such as has been the centre of revival for the national life 
of other Slavonic nations. 'Hiese were all closed and their proj)erty 
eonfiscated by the Magyars in the early 'seveiilie.s, but the struggle 
continues, and national self-consciousness is too .strong for the 
attempts at Magyarization to have much probability of success. 

Bibliography. — R. W. Selon- Watson, Racial Problems in 
Hungary .* a History of the Slovaks (1909), gives all that can Iw? re- 
quired, with .sjiecial chapters on Poimlar Art, Poetry and Music by 
1 ). Jurkovki the arcliiUxd, S. H urban- Vajaiisky and M. Lichard the 
composer. See also 'F. Capek, The Slovaks (New York, 1906) ; Dr K. 
Stodola, Prispevok ku Statistike Slovenska (contribution to stati.slics 
of Slovaklaua) (Turocz S. Marton, 1902) ; Fr. Sasinek, Die Slovaken 
(Prague, 1875) ; S. Czambel, in Die osterreickische Monarchie in 
Wort und Btld ; Unnarn ; vol. v. j)p. 434 sqq. (Vienna) ; K. Kalal, 
Die U nteyUruckung dev Slovaken (Prague, 1903) ; J. Borbi.s, Die 
evangelisch - lutheranische Kirche IJngavns (Nordlingen, 1861), gives 
the religious history ; J. Videk, Dejiny Literatury Slovenskej (liistory 
of Slovak literature) (Turocz S. Marton, 1889 ; Rus.sian trans., Kiev, 
1889) ; Sbornik Slouenskych Ndrodnich piesni (collection of Slovak 
Popular Songs, &c.), published by the Matica (1870-1874) ; Slovensko 
Spevy (Slovak Balla(te) (Tur. S. Mart., 1882) ; D. Jurkovid, Les 
Outrages populaires des Slovaques, text in Cech, headings in French 
(Vienna, 1906) ; J, Loos, Wovterbuch der slovakischen, ungavischen 


und magyarischen Sprache (Budapest, 1871) ; L. Slur, i^auka reii 
Slovenskej (Science of Slovak Speech) (Prc.s.sburg, 1840) ; J. Victoria^ 
Grammatik der slovakischen Sprache (Practical) (Budapest, 1878) ; 
S. Czambel, Prispevky ft dejindm jazyka Sloceiuskdho (Budapest, 
1887) ; Rukovdi Spisovnej fefi Slovenskej (Handbook of Literary 
Slovak) (Tur. S. Mart., 1902) ; Slovdci a ich (Slovaks and Uieir 
speech) (Budapest, 190.^), cf. a review in Archiv. /. Slat\ Phil, xxvi. 
p. 290 ; Fr. Pastrnek, Ueitrdge cur Lautlehre der slovakischen Sprache 
(Vienna, 18S8) ; Fr. Barto, Dialektologie Moravskd with spccimena 
(Hriinn, 1886) ; A. Semluira, Zdkladovd Dialektologie Cechu-slovenskd 
(Foundations of Cecho-Slovak Dialectolog)^ (Vienna, i8()4). 

(E. H. M.) 

SLOVENES \Sloveitn\ Ger. Winden, to be tli.stingui.shed from 
the Slovaks and from the Slovinei (.see KAsnuBE.s) west of 
Danzig], a Slavonic people numbering about 1,300,000. The 
chief miLSs of them lives in Austria, occupying Carniola (Krujina, 
Krain), the .southern half of Carinthia (('horutania, KoroSko, 
Kiirnten) and wStyria (Stujer.sko, Steiermark) and some of the 
northern part of 1 stria ; a small dii ision c»f them is found over 
the Italian border in the vale of Resia; others in the extreme 
south-wc,st of Hungary. Their neighbours on the south-west 
are Italians, on the west and north (icrmans: history and place- 
names point to Slovenes having formerly held fiarls of Tirol, 
Salzburg and Au.stria Proper ; and on the east they have given 
up south-west Hungary to the Magyars ; to the south tiiey ha\ e 
the kindred race of the Croats. The boundary on this side is 
difficult to fix, as the transition is gradual and a certain dialect 
of Croatian (marked by the use of kaj =- “ what ”) is by some con- 
sidered to have been originally Slovene (.see ('roai ia-Slavonia). 
J’Aen within the limits above defined the SloNenes are miicl) 
mixed with German.s, (‘specially in the towns ; only in ( arniola 
are they fairly solid. Here they call them.selves Krajinci rather 
than Slovem^s, in fact everywhere the getnend term gives place 
t o loca.l names, because the race is so much .split up geograjihieally, 
dialectically and jxilitically that consciousness of unity is of 
rather recent growth. The main intcdledual (‘cntre has been 
I.aiba(;h (Ljubljana) and next to it Klagenfurt ((clovcc) ; in 
Graz (Graclec) the German element, and in Gurz (Gorica) the 
J talian , pn‘dominates. 

'The Sl()ven(‘.s arrived in Iht^se parts in the 7th century, a[)par- 
ently pre.ssed westwards by tlui Avars. Jly a.i>. 595 they were 
already at war with the Jkivarians, later they formed jiart of 
Sumo’s great Slavonic empire and were not quitcj out of touch 
with other Slavs. On its collapse they fell under the y(‘ke of the 
Bavarian.s and JTanks. At first they had their own princtes, hut 
in timt; these gave ])lace to German dukes and margraves, who 
had, however, to use the native tongiKi on certain occasions, 
"rhc.se fiefs of the empire finally fell to the JIahsburgs and 
nev(;r gave them any trouble, hence their language has had freer 
play than that of most of the Austrian Slavs : they have been 
allowed to use it in primary and secondary .schools and to .some 
extent in local administration, 'J’he Slovenes were v(^ry early 
(beginning with the Sth century) Christianized by 1 Lilian and 
German mi.ssionaries ; to them we owe the I'Yeisingen frugments, 
confe.s.sions and part of a .sermon, the earliest moniJinents, not 
men;ly of Slovene but of any Slavonic. 'J’he MS. dates from 
c, 1000, but the c()mj>()sition i.s older. The language is not pure 
Slovene, hut seems to be an adaptation of an Old Slavonic trims- 
lation. Yet it is enough to show that Old Slavonic is not Old 
Slovene. Kocel, a prince on the Plat ten Sec, to whom Cyril 
and Methodius (.see Si.av.s) preached on their way to Rome, was 
probably a Slovene, but no traces of their work survive in this 
(juarter. Except for a few 1 5t}i-centiiry prayers and formulae 
we do not find any more specimens of Slovene until the Reforma- 
tion, when Primus Thiber translated a catechism, the New 
Testament and other 'works ('I’iibingen/i 550-1 582), and J. 
Dalmatin i.ssued a splendid Bible (Wittemberg, 1584), with an 
interesting vocabulary to make his work intelligible to any 
Slovene or Croat: at the Same time and place A. Bohorizh 
(zh = d) issued a good grammar {Arciicae Horulae, &c.). To 
counteract this the Roman Catholics translated the work of their 
English apologist Stapleton, but their final policy was to burn 
all the Slovene books they could find, so that these arc extremely 
rare. The policy was successful and only about 15% of the 
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Slovenes are Protestants. Slovene woke to a new life in the 
latter p^t of the 18th century. Valentin Vodnik was the first 
oet <^see Arch, /. Slav. Phil, (1901), xxiii. 386, xxiv, 74), 
lit his successor France PreSeren (1800-1849) appears to have 
been really great, worthy of a larger circle of readers. Other 
poets have been A. JaneSC:, S. Gregor^iiS and Mum- Aleksandrov ; 
Erjavec was a story-teller, JurCi/6 a . novelist, but as usual with 
these beginnings of literature the same man may make a grammar, 
issue an almanack, and try all kinds of poctiy. The two great 
Slavists Kopitar and Miklosich were Slovenes, but were led 
astray by race feeling to insist upon Old Slavonic being Old 
Slovene. They were succeeded by G. Krek and V. Oblak. 

The chief centres of Slovene letters are the Maiica or Linguistic 
and Litcraty Society and the Lyceum at Lailmch. The Maiica 
publishes a chronicle (jMopis) and there are many periodicals, 
chief of which are tlie LjMjansky Zmi and Kresy the latter 
published at Klagenfurt. The liberal ami clerical organs carry 
on a lively polemic. 

Tb<^ Slovene language is liie most wfjstcrly of tlic South Slavonic 
group. It i» very cluticlv allied to Serbu-Ooaiiau, but shows some 
points of resemblance to Cech (retaining and loss of aorist, &c). 
It is split into eight dialects wliich differ among themselves widely. 
The people of Resia are soiti(?tinies classed quite apart. In phonetics 
Slovene is remarkablo the change of tho original if dj into i anti j 
(our y) respectively, of j into t#, and for tho coincidence of the old 
half vowels f and u in a dull e. In morphology it has retained the 
dual of both nouns and verbs more i)erfeclly than any other living 
language, also th(j supine and several ^jeriphrastk; tenses : it has lost 
its aorist and imperfect, and its participles have mcjstiy Itccii fixed 
as so-called gerunds or verbal adverbs. Tho languagi? has suffered 
much from Germanisms and even developed an article wliich has 
since been purifi<?(l away. 7'here is a free accent and the accented 
syllables may be long or short. 'Phe Resia dialwt has preserved the 
proto-Slavonic accent very exactly. 'I'he Slovenes have always used 
the Latin alphabet more or less clumsily ; recently tho orthography 
has been reformed after tho manner of Cech, but uniformity has not 
yet been reached. 

Bibliography. — J. Suman, "Dio Slovcncn" in Die V^lher 
Osterreich^Ungarns, vol, x. (Vienna, 1881); J. Sfcot, Slovenisches 
SJ>rach^ und f/hMi«§56i«;^'(Klagcnfurt, 1888); Slovmsha Shvatmna 
Litanka (" Slovene literary reading-book ") (and ed., 190b) ; C. 
Pc<5nik, Prahtisches Lehrhuch dev slot^aninchen Sprue he (I...(‘ipzig, 
x-Soo) ; I.I. PleterSnik, Slovensko-NcmShi Slmjar (SI. Gcr, Diet.) 
(Laibach, 189.^-1895) ; Freisingen Fragments, best cd. V. Vondrdk, 
Cech Akud.f pt. iii. (Prague, i8f^)) ; V. Oblak, many articles on SI, 
Cirammar in Avchiv /. slan. PhiloLogie (1889 sqq.) ; J. Baudouin de 
Courtenay, Opyt foneiiln 7i,ezjans kick Govorov (*' Attempt at phonetics 
of the dialects of Resia," Russian) (Warsaw, 1875) ; K. Strokelj, 
Shvenake narodne Pesmi (" Slovene popular songs ") (Laibach, 1895 
sqq.). (E. H. M.) 

SLUMi a squalid, dirty street or quarter in a city, town or 
village, inhabited by the veiy” pcxir, destitute or criminal classes ; 
over-crowding is freqTfently another characteristic (see Housing). 
The word is a comparatively recent one and is of uncertain 
origin. It has been doubtfully connected with a dialectal use 
of " slump in the sense of a marshy, swampy place ; cf. Ger, 
Schlamm, mud, and Eng. dialect slammock, slattern (Skeat, 
Etym. Dkt.y 1910). 

SLUYS» BATTLE OF, fought on Saturday tht^ 24th of June 
1330, one of the two sea-fights in which King Edward HI. of 
Englaml commanded in person, tlie other being that called 
Espagnols-sur-Mer (//.^l). The place of tho encounter waa in 
front of the town of Siuis, Sluys, or in French £cluse, on the 
irtlet between West Flanders and Zeeland^ In tlie middle of the 
T4th century this was an open roadstead capable of holding large 
fleets. It has now been silted up by the river Eede. A French 
fleet, which the king, in a letter to his son Edward tlie Black 
I^rinoe, puts at rqo sail, had l>een collected in preparation for 
an invasion of England, It was under* ithe command of Hue 
Qui^ret, admiral for the, king of France, and of Nicholas Behuchety . 
who had been one of the king’s treasurers, and was probably a 
lawyer. Part of the fliect consi.sted lOf > Genoese galleys serving 
as mercenaries under* the comraoitd of Barbavera. Although 
English historians speak* of King Edward’s fleet as inferior in 
numlKjr tc live French, it is certain that he- sailed from Orwell 
on the 22nd (>1 -’’th 200 sail, and that he was joined on the 

coast of Flanckre by his admiral for the North Sea, Sir Robert 
Morley, with soothers. Some of this ^warm cf vessels were no 


doubt mere transports, for the king brought with him the house* 
hold of ' hie queen, Philippa of Hainault, who was tlien at Bruges* 
As, however, one of the queen’s ladies was killed in the battle, 
it would appear that all the English vessels were employ^* 
Edward anchored at Blankenberghe on the afternoon of the 
23rd and sent three squires to reconnoitre the position of the 
French. The Genoese Barbavera advised his colleagues to go 
to .sea, but Bi^huehet, who as constable exercised ^ general 
command, refused to leave the anchorage. He probably wished 
to ocG^y it in order to bar tlie king’s road to Bruges. The 
dispfisition of the l^ench was made in accordance with the usual 
medieval tactics of a fleet figlitin|; on the defensive, (juieret 
and Behuchet formed their force into three or four lines, with 
the ships tied to one another, and with a few of the largest 
stationed in front as outposts. King Edward entered the road- 
stead on the morning of the 24th, and after manceuvring to 
place his ships to windward, and to bring the sun behind him, 
attacked. In his letter to his son he says that the enemy made 
a noble defence “ all that day and the night after,” Ilis ships 
were arranged in two lines, and it may be presumed that the 
first attacked in front, while the second would be able to turn 
the flanks of the opponent. The battle was a long succession of 
hand-to-hand conflicts to board or to repel boarders. King 
Edward makes no mention of any actual helj) given him by his 
Flemish allies, though he says they were willing, but the French 
say that they joined after dark. 'I'hey also assert that the king 
Was wounded by B6hiichet, but this is not certain, and there is 
no testimony save a legendary' one for a per.sonal encounter 
between him and the French commander, though it would not 
1)6 improbable. The battle ended with the almost total destruc- 
tion of the French. Quidret was slain, and B(?hiic‘het is said to 
have been hai^e<l by King Edward’s orders. Barbavera escaped 
to sea with his squadron on the morning of the 25111, carrying 
off two English iiriises. English chroniclers claim that the 
victory was won with small cost of life, and that the loss of the 
French was 30,000 men. But no n^liaru^c cun l)e placed on 
medieval estimates of numbers. After the buttle King Edward 
remained at anchor several days, and it is prv)bable tliat his 
fleet had suffered heavily. 

Authorities.— The story of the hiittlc of Sluys is told from the 
Euglish side by Sir Harris Nicolas, iu liis History of the Royal Navy, 
vol. ii. (London, 1847) ; and from the French side by M. C. de la 
Ronci6re, Histoire de la marina fvau{^aise, vol. i. (Paris, 1899). 
Both make copious references to origiiuil sources. (D. H.) 

SLYM,a variant of ” slip ” in the .<^cnse of a narrow passage ; 
in architecture, the mime for the covered passage u.sually found 
in monasteries between tlie transtipt and the chapter-house, as 
at Winchester, Gloucester, Exeter and St Albans. 

SMACK, a general term for a small decked or half-decked 
vessel, sailing, uiidea: various rigs and used principally for fishing. 
The word, like so many sea terms, was borrowed from the Dutch, 
wl^re smak, earlier smacke, is the name of a coasting vessel ; 
it is generally taken as a corruption of snach, cf. Swed. sndeka, 
Dan. snackke, a^small sailing-vessel, and is to be referred to the 
root seen in ** snake,” ” snail,” the original meaning a gliding, 
creeping things ” Smack,” taste, and ” smack,” a smart sounding 
blow or slap, also u.s€d of the sound of the lips in kissing or 
tasting, must be distinguished. In tlie first case the word is ki 
0 .£. smaec and is common to Teutonic languages, cf. Dan. snung, 
Ger. schmocken, &c. ; the second word is onomatopoeic, cf. 

“ smash ” and is also found in otlier Teutonic languages. It is 
not connected with tlie word meaning ” taste,’’ tliough no 
doubt confused owing to the sense of smacking the lips. 

SMALL 1SLES» a parish of islands of the Inner Hebrides, 
Inverness-^shire, Scotland. It consists of the islands of Canna, 
Sanday, Rum, Eigg, and Muck, lying, in the order named, 
like a crescent with a trend from N.W. to S.E., Canna being 
the most northerly and Muck the most southerly. They are 
separated from Skye by Cuiffin Sound and from the mainland ‘ 
by the Sound of Ardnamurchan. The surface is moorland, 
pasture and mountain. They are rich in sea-fowl, the most 
common being the eider duck, puffin, Manx sliearwater,. Black 
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kitti^alce and herring gull. The fisheries include cod^ 
Img and herring. The rainfall amounts to 56 in. for the year, 
and the temperature is fairly high, the mean for the year being 
47® 5' F. wSteattiers call at Eigg at regular intervals and less often 
at kum and Canna. Ganna ({K>p. 49), an island of basaltic rock, 
is situated about id m. from the nearest point of Skye, and 
measures 44:m. from E. to W. and m. from N. to S. Potatoes, 
barley and a little oats are grown, and the pasture being- good 
the cattle are larger than most of tlie Hebridean breetls. The 
harbour is screened from south-wester^ gales by the isle of 
Sunday; The antiquarian remains include a weather-worn 
sculptured stone cross and the ruins of a chapel of St Golumba. 
Compass Hill (450 ft.) on the K. is so named from the alleged 
disturbance of the compasses of vessels passing within its sphere 
of influence. Sunday (pop. 44), another basaltic island, lies 
close to the S.K. of (.^nna. It measures 2} m. from E. to W. 
and 3J m. from N. to S. Some 3J m. S.E. of (!anna is the 
island of Rum (pop. 149), which is situated m. from the 
nearest point of Skye, and measures m. N. to S. and 8 m. from 
E. to W. (»eoJogically, its northern half is composed of Torri- 
doniiin sandstone, with basalt at points between the West coast 
and the centre, of gabbrn in the south-east, with a belt of gneis- 
soBC rocks on its cast seaboard and of quartx-porphyry in the 
south-west. Tt is mountainous in the south. Among the higher 
peaks arc* Askival (2650 ft.), Ashval (2552), Sgor-nan-Gillcan 
(2503) and Alli^^il (23^)8). On the north-'west shore is a cliff 
where bloodstones are quarriod. The moiin tains arc a haunt of 
red deer. The harbour of the village of Kinloch, at the head of 
loch Scresort, is resorted to during gales from the N.W. and S. 
Fully 4 m. S.K. and 7.J m. from the nearest point of the mainland 
lies the island of Kigg. or Fgg (pop. 211), measuring from N. to 
S. 5 m. and from K. to W. 3J m. It is in the main basaltic, but a 
band of quartz-porphyry runs from the centre in a north-westerly 
direction to the coast, and there is some oolitic? rock on the north 
shores. On the northreast coast is a cave with a narrow mouth, 
opening into a hollow 255 ft. long. In it MaeJeod of Skye, 
towards the end of the 16th century, ordered 200 Macdonalds, 
inhabitants of the isle — men, women and children — to be 
suffocated, tlicir bones being found long afterwards. The pco|)le 
are chic'fly (?ng;igod in fisheries and cattle-rearing. Three m. 
S.W. is the i.slaml of Muck (pop. 42), whlcli is alK>ut in, long 
l)y 2 1 m. broad and lies fully 5 m. from the nearest point of 
Ardnarnunrhan, It is almost wholly basaltic, but has .some 
oolite at the head of the bay on its north side. 

SMALLPOX, or Variola (varus, a pimple”), an acute 
infectious disease (?hiirActerizcd by fever and by the appearance 
on th<* siirfa(?e of the Ixxly of an eruption, which, after passing 
through various .stageii, dries up, leaving more or l<;ss distinct 
cicatrices. (For patl’ology sec Parasitic Diseases.) Few 
diseases luive been so destructive to human life as .smallpox, 
and it has (;ver been regarded with horror alike from its fatality, 
its loathsome accompaniments and disfiguring effects, and from 
the fact that no age and condition of life are exempt from liability 
to its occurrence. Although in most civilized countries its 
ravages ha^"e Ijeen greatly limited by tlie protection aflorded 
vaccination, yet epidemic cwitbreaks are far from uncommon, 
aff^ing especially those who are unprotected, or whose pro- 
tection has become weakened by lap.se of time. 

Much obscurity surrounds the early history of smallpox. 
It appears to have been imported into Europe from Aisia, where 
it had been known and recogniztnj from remote antiquity. 
The earliest accounts of its existence reach back to the middle 
and end of the 6th century, when it was described by Procopius 
and Gregory of Tours as occurring in epidemic form in Arabia, 
Egypt arid the south of Europe. In one of the narratives of the 
expedition of the Abyssinians against Mecca (c. 550) the usual 
miraculous details are combined with a notice of smallpox break- 
ing out among the invaders.^ Not a few' authorities, hov ever, 

^ See Noldeko, Geschichis der Pf»s$r . . . aus J (LeieWn, 
P- 21 Noldt'ktf tliiaks that tlxis notir/j may bo taken from 
gcnujnt? historical trariition, and soems to find an allusion to it in an 
old poem. 
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regard these accounts as referring not to smallpox, but to plague. 
Tfxe most trustworthy statements as to the early existence of the 
disease are found in an accoiint by the 9th-century Arabian 
physician Rhazes, by whom its symptoms were clearly described, 
Its |>athology explained by a humoral or fermentation ihcort’, 
and directions given for its treatment. During the period 
of the Grusades smallpox appears to have sprc^id extensively 
through Europe, and hospitals for its in^atinont were erected 
I in many countries. Ihit at this period and for centuries aftcr- 
I wards the reference.s to the .subject include in all likelihood otlier 
i diseases, no precise distinction lieing made between the different 
I forms of eru^ive fever. Smallpox was knowm in England as early 
as the 13th century, and had prolmbly existed there before. 
It appears to> have been introduced into America by the Spaniards 
lin the early 26th century, and there, as in EurojK? and throughout 
the known world, epidemics were of frcquv.at occurrence during 
succeeding centuries^ 

The only known factor in the origin of small])ox is contagion — 
this malady being probably the most conlagious of all diseases. 
Its outbre^ in epidemic form in a locality may fretiuenily be 
traced to the introduction of a .single case from a distance. 
The most direct means of communicating smallpox is inoculation, 
lly far the most common cause of conveyance of the disease, 
however , is contact with the persons or the immediate surround- 
ings of those already affected. The atmosphere around a small- 
pox patient is charged with the products of the clisense, which 
likewise cling to clothing, furniture, (Stc. The disease is probably 
communicable from its earliest manifcstatioris onwards to its 
close, hut it is generally held that tht; most infectious period 
extends from the appearance of tlie eruption till the <lrying up 
of the pustules. Smallpox may also readily be communicatt‘(l 
by the bodies of those who have died from its effects. No age 
is exempt from susceptibility to smallpox. Infants are occasion- 
ally born with the eruption or its marks upon their bodies, proving 
that they had undergone the disease in ulero. Dark-skinned 
races are said to suffer more readily and severely than whiU's. 
One attack of smallfiox as a rule confers immunity from any re- 
currence, but there are numerous exceptions to this rule. OvTr- 
crowding and all insanitary surrounilings favour the spread c»i 
smallpox where it has broken out ; but the most infliK?niial c?on« 
ditionof all is the amount of protection afforded to a community 
by previous attacks and by vaccination (q*v,y Such protection, 
although for a time most effectual, lends to become exhaustcri 
unless renewed. Hence in a large pojiulalion there is alway s 
likely to be an increasing number of individuals who have 
become .susceptible to smallpox. This probably explains its 
occasional and even apparently periodic epidemic outbreaks 
in large centres, and the well-known fact that the most severe 
cases occur at the beginning — those least protected being 
necessarily more liable to lie first and most seriously attacked. 

While the symptoms of smallpox are esscntiall>' 
the same in character in all cases, they an? variously modified 
acciording to the form which tht? disease may assume, there being 
certain well-marked varieties of this as of most other infectious 
maladies. The following description applies to an average case. 
After the reception into the system of the smaJJixix contagion 
the onset of the symptoms is preceded by a period of incubation, 
during which the patient may or may not complain. I’his period 
is believed to be from about ten to fourteen days. In cases of 
direct inoculation of the virus it is considerably shorter. The 
invasion of the .symptoms is .sudden and severe, in the form of 
a rigor followed by fever (the primary fc 7 )cr)/m which the tempera’ 
ture rises to- 103® or 104® Fahr. or higher, notwithstanding that 
perspiration may be poii^ on. A quick pulse is present, together 
with thirst and consti|>ation, while intense headache accompanied 
with votiviting and pain in the back is among the most char- 
acteristic of the initial symptoms. Occasionally the disease is 
ushered in bj'' convulsions. Those .symptoms continue with 
greater or less intensity throughout two entire days, and during 
their course there may occasionally lie noticed on various parts 
of the body, especially on the lower part of the abdomen and 
inner sides of the thighs, a diffuse redness accompanied !>>’ 
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slight spots of extravasation {petechiae)^ the appearance some- 
what resembling that 0 f srurlct fever* These ‘ ‘ prodromal rashes/* 
as they are termed, appear to be more frequent in some epidemics 
than in others, and th(‘y do not seem to have any special signifi- 
cance. They are probably more frequently seen in cases of the 
mildest form of smallpox (formerly termed varioloid), referred 
to below as modified smalljwx. On the third day the character- 
istic eruption begins to make its appearance. It is almost always 
first seen on the face, particularly about the forehead and roots of 
the hair, in the form of a general redness ; but upon tliis surface 
there may be felt by the finger numerous elevated points more 
or less thickly set together. The eruption, which is accompanied 
by heat and itching, spreads over the face, trunk and extremities 
in the course of a few hours— continuing, however, to come out 
more abiiridaritly for one or two days. It is always most marked 
on the exposed parts ; but in such a case as that now described 
the individual pocks ** arc separated from each other (discrete). 
On the second or third clay after its appearance the eruption 
undergoes a ciiangc — the pocks becoming vesicles filled witli a 
clear fluid. These vesicles attain to about the size of a pea, and 
in their centre there is a slight depression, giving the char- 
acteristic urnbilicated appearance to the pock. The clear 
contents of these; vesicles gradually become turbid, and by the 
eighth or ninth day they are changed into pustules containing 
>'cllow matter, wliile at the same time they increase still further 
in size and lose the central depression. Accompanying this 
(.:haiigc there are great surrounding inflammation and swelling of 
the skin, which, where the eruption is thickly set, j)roduce much 
disllguremont and rernder the features unrecognizable, while the 
alieclcd parts emit an offensive odour, particularly if, as often 
happens, the pustules break. The eruption is jiresent not only 
on the skin, but on mucous membranes, that of the mouth and 
throat being alltictcd at an early period ; and the swelling 
produced here is not only a source of great discomfort, but even 
of danger, from the o])struction thus occasioned in the upper 
portion of the air-passages. 'I’he voice is hoarse and a copious 
flow of saliva comes from the mouth. The mucous memlirane 
of the nostrils is similarly affected, while that of the eyes may also 
be involved, to the danger of permanent impainn(;nt of sight. 
The febrile symptoms wliich ushered in the disease undergo 
marked abatement on tlu; appt^arance of the eruption on tlie 
third day, but on the eighth or ninth, when the vesicles become 
converted into pustules, there is a return of the fever (secondary 
or suppurative fever), often to a severe extent, and not in- 
frequently accompanied by prominent nervous phenomena, such 
as great restlessness, delirium or coma. On the eleventh or 
twelfth day the pustules show signs of drying up (desicc.ation), 
and along with this the febrile symptoms decline. Great itching 
of the skin attends this .stage. The scabs produced by the dried 
pustules gradually fall ofl and a reddish brown spot remains, 
which, according to the depth of skin involved in the disease, 
leaves a permanent white depressed scar — this “ pitting ■’ 
so characteristic of smally)ox being sjKJcially marked on the face. 
Convalescence in thisform of the disease is as a rule uninterrupted. 

rar/V7/V.?. —There are certain varieties of smallpox depending 
upon the form it assumes or the intensity of the symptoms. 
Cvn/luent smallpox (variola confluefis), while essentially tlie same 
in its general characters as the form already described, diflers 
from it in the much greater severity of all the symptoms even 
from the unset, and parti(‘ularl\' in regard to the eruption, which, 
instead of sliowing itself in isolated pocks, appears in large 
patches run together, giving a blistered aspect to the affected 
skin. This confluent condition is almost entirely confined to the 
face, and produces shocking disfigurement, while subsequently 
deep scars remain and the hair may be lost. The mucous 
membranes suffer in a similar degree of severity, and dangerous 
complications may arise frvJiri the presence of the disease in the 
mouth, throat and eyes. Both the primary and secondaiy' fevers 
are extremely severe. The mortality is very high, and it is 
generally estimated that at least 50 % of such cases prove fatal, 
either from the violence of the disease or from one or other of 
tlie numeropa complications which are specially apt to attend 


upon it. Convalescence is apt to be slow and interrupted. 
Another variety is that in which the eruption assumes the 
haemorrhagic form owing to bleeding taking place into the pocks 
after their formation. This is apt to be accompanied with 
haemorrhages from various mucous surfaces (particularly in the 
case of females), occasionally to a dangerous degree and with 
symptoms of great prostration. Many pf such cases prove fatal. 
A still more serious form is that termed malignant, toxic or 
purpuric smallpox, in which there is intense streptococcus septi- 
caemia, and the patient is from the onset overwhelmed with the 
poison and quickly succumbs — the rash scarcely, if at all, 
appearing or showing the haemorrhagic or purpuric character. 
Such cases are, however, comparatively rare. The term modified 
smallpox is applied to cases occurring in persons constitutionally 
but little susceptible to the disease, or in whom the protective 
influence of vatxrinaiion or a previous attack of smallpox still to 
some extent exists. Cases of tliis mild kind arc of very common 
occurrence where vaccination has been systematically carried 
out. As compared with an average case of the unmodified 
disease as above described this form is very marked, the dif- 
ferences extending to all the phenomena of the disease, (i) As 
regards its onset, the initial fever is much milder and the pre- 
monitory symptoms altogether less in severity. (2) As regards 
the eruption, the number of pocks is smaller, often only a. few 
and mostly upon the body. They not infrequently ai)ort before 
reaching the stage of suppuration ; but should they proceed to 
this stage the secondary fever is extremely slight or even absent. 
'J'hcre is little or no pitting. (3) As regards comj dicat ions and 
injurious results, these are rarely seen and the risk to life is 
insignificant. 

Various circumstances affect the mortality in ordinary smallpox 
and iucreaso the dangers attendant upon it. The cliaractcr of the 
i‘I)idcmic hajfein important influence. Jn some outbreaks the tyj^e of 
tlie di.seasc is much more severe than in others, and the mortality 
consequently greater. 

In iyoi an(l 1903 there were epidemics in the United States in 
which it was only 2 'I'hc mortality in the Ifliiladclphia epidemic 
is given by Welch and Schamberg as 20-80 in 7204 cases, while in 
the Glasgow epidemic of lyoo-iyoi, it rt?ach(*d 5i*r> % in the iin- 
vaccinated and 10-4 % in the vaccinated. Below are some particu- 
lars of the annual death rate. 


Smallpox Death Hate, England and ti^alcs. 


Years. 

Number of 
Deaths from 
Smallpox.* 

Deaths fruiii 
Smallpox 
to every 
Million living. 

1902 

* 4'*4 

75 

1903 

7OO 

23 

1904 

507 

15 

1905 

lib 

4 ^ 

1906 

21 

0*6 

1907 

10 

0-3 

1908 

12 

0*3 


* Deaths entered as being from chickcn-po.x arc not included, 
though many arc probably diie to the graver disease. 

Smallpox is most fatal at the extremes of life, except in the case of 
vaccinated infants, in whom there is immunity from the disease. 
Again, any ordinary case with discrete eruption is serious, and a case 
of confluent or even semi-confluent character is much more grave, 
wlule the haemorrhagic variety is frecpiently, and the toxic always, 
fatal. Numerous and often dangerous complications, although liable 
to arise in all cases, are more apt to occur in the sttverer forms, and in 
general at or after the supervention of the secondary fever. The 
most important are inflammatory affections of the resjjiratory organs, 
such as bronchitis, pleurisy or pneumonia, diphtheritic conditions of 
the throat, and swelling of the raucous membrane of the la^nx and 
trachea. I)cstructivti ulceration affecting the eyes or cars is a well- 
known and formidable danger, while various affections of the skin, 
in the form of erysipelas, abscess or carbuncles, are of not infrequent 
occurrence. 

The prophylaxis of smallpox depends on successful vaccination 
and re-vaccination (see Vaccination), together with the estal)- 
lishment of smallpox hospitals for the treatment of the disease 
when it has broken out, to which the patient should be at 
once removed, and those who have been in contact with the 
patient should be promptly re-vaccinated. Th,' efficiency of the 
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protection given by vaccination and systematic re-vaccination 
IS demonstrated by the almost entire suppression of the disease in 
Germany (see Dr Bruce Low’s RepoH to the Local Govern- 
l^oard, 1903-1904). Mrs Garrett Anderson, writing 
tnmtmoat, ^ Times in September 1903, showed tlie enormous 
expense laid on the rates in England for the main- 
tenance of smallpox hospitals in order to counteract inefficient 
vaccination. London with a population of 6i millions reserves 
2500 beds in a hospital removed from the city ; Berlin with a 
population of 2 millions reserves 12 beds in the pavilion of a 
general hospital ; Dresden with a population of 500,000 reserves 
20 beds in the Kriedrichstadt Hospital, but no case was admitted 
for 10 years previous to the Report. In Stuttgart (population 
200,000) a hut of six beds is set aside for smallpox, but it has 
fallen into bad repair from disuse. Smallpox cases in Germany 
are usually sporadic cases introduced by foreigners. Where 
persons have been exposed to the infection of smallpox, if 
immediate vaccination fails to protect them from the disease, 
it has been shown to considerably modify the type. The plan 
of identification and surveillance of all contact cases has given 
good results. In tlie Bristol epidemic of 1908 there were 35 
cases and 9 deaths. The contacts numbered 1354, and 16,398 
visits of inspection were paid. 

The patient should lie on a soft bed in a well-ventilated but 
somewhat darkened room and be fed with the lighter forms of 
nutriment, such as milk, soups, &c. The skin should be sponged 
occasionally with tepid water, and the mouth and throat washed 
with an antiseptic solution. In a severe case, with evidence of 
much prostration, stimulants may be advantageously employed. 
The patient should be always carefully watched, and special 
vigilance is called for where delirium exists. This symptom 
may sometimes be lessened by sedatives, such as opium, bromides 
or chloral. With the view of preventing pitting many applica- 
tions have been proposed, but probably the best are cold or tepid 
compresses of light weight kept constantly applied over the face 
and eyes. The water out of which these are wrung may be a 
weak solution of carbolic or boracic acid. When the pustules 
have dried up the itching this produces may be much relieved by 
the application of oil or vaseline. 

What is known as the red light treatment, in which tlie actinic 
or chemical rays arc excluded, has been advocated by Prof, 
Niels Finsen of Copenhagen and others. He considers it valuable 
only in that it protects tTie pustule from the deleterious effects of 
light, and he and other ob.servers claim that if resorted to early 
it abolishes suppuration in tlie pustules, les.sens scarring and 
shortens the course of the disease. Medical opinion in England 
is divided as to its merit. Herbert Peck of (Chesterfield, in 244 
cases so treated in 1902-1905, had only 6 deaths, a mortality of 
2 ‘4%, while the case mortality during tlie same period was, 
Lancashire 5-8%, Derbyshire 6%, Cheshire 6-4%, Liveipool 
2-7 % and Manchester 5*6 % in cases treated without red light. 
An interesting fact in connection with the treatment is its great 
antiquity in China and Japan, while in England in the middle 
ages smallpox patients wore red garments and lay in beds where 
the light filtered through red curtains. 

Complications are to be dealt with as they arise, and the 
severer forms of the disease treated in reference to the special 
symptoms presented. In cases where the eruption is tardy of 
appearing and the attack threatens to assume the toxic form, 
marked benefit attends the use of the wet pack. Disinfectants 
should be abundantly employed in the room and its vicinity, 
and all clothing, &c., in contact with the patient should he 
exposed to the vapour of formalin. Beclere, Thomson and 
Brownlee have advocated the use of the serum of immunized 
heifers. The dose, however, requires to be very large, being 
equivalent to one-fiftieth part of the body weight in adults and 
one-twentieth part in children. 

Inoculation . — Previously to the introduction of vaccination (q.v.) the 
method of preventive treatment by what was known as inoculation 
had been employed. This consisted in introducing into the system — 
in a similar way to the method now commonly employed in vaccina- 
tion — the smallpox virus from a mild case with the view of repro- 
ducing the diriease also in a mild form in the person inoculated, and 
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thus affording him protection from further attack. This plan had 
apparently been resorted to by Eastern nations from an early period 
in the liistory of the disease. During the latter part of tlie Ming 
dynasty there was introduced into China a system of inoculation in 
which the method was to blow the pulverized gcrm>ladon crusts from 
a small'iiox pustule through a silver tube into the nostril, the le^ 
being chosen in a male, the right in a female. Inoculation was known 
to be extensively practised in Turkey in the beginning of the iMli 
centurj', when, chiefly through the letters of I.ady Mary Wovthw 
Montagu, it became known and was speedily adopted in England. 
There i.s no doubt, both from the statistics of tlie Smallpox and 
Inoculation Hospital, London, and from the testimony of physicians 
throughout the country, that this practice made a marked impression 
upon the fatality of the disease, and was itself attended with ex- 
tremely little risk to life. The objections to it, however, were great, 
for, although usually conveying the smalli>ox in a mild form, it not 
infrequently took effect severely, and, while death might be averted, 
the disfiguring results of the disease remained, hurt her, each inocu- 
lated person upon whom the operation took effect became for the 
time being a possible source of infection to others, and in point of fact 
the practice tended to spread tlie disease and so to increase tlie 
general mortality. Although inoculation continued to be practised 
for a number of years subsequently to Jeuiier's great discovery, it 
gradually became displaced by vaccination, and in 1840 an Act of 
Parliament was passed rendering smallpox inoculation unlawful in 
England. 

SMALRIDGE, GEORGE (1663-1719), Engli.sh bishop, was 
bom at Lichfield, where he received his early education, this 
being completed at Westminster school and at Christ Church, 
Oxford. Ilis political opinions were largely modelled on those of 
his friend Francis Atterbury, with whom he was associated at 
Oxford and elsewhere. After being a tutor at Christ (Thurch, he 
was minister of two chapels in London, and for six or seven years 
he acted as deputy for the regius professor of divinity at Oxford ; 
his Jacobite opinions, however, prevented him from securing this 
position when it fell vacant in 1707, In 1711 he was made dean 
of Carlisle and canon of Clirist Church, and in 1713 he succeeded 
Atterbury as dean of Christ Church. In the following year he 
was appointed bishop of Bristol, but retained his deanery. In 
1715 dinalridge refused to sign the declaration against the pre- 
tender, James Edward, defending his action in his Reasons jar 
not signing the Declaration, In other ways also he showed 
animus against the house of Hanover, but his only punishment 
was his removal from the post of lord almoner to the king. He 
died on the 27th of September 1719. The bishop wius esteemed 
by Swift, Steele, Whiston and other famous men of his day, 
while Dr Johmson declared bis sermons to be of the highest cla.ss. 
His Sixty Sermons, preached on Several Occasions, was published 
in 1726 ; other editions 1827, 1832, 1853 1862. 

SMALTITE, a mineral consisting of cobalt diarsenide (CoAs^). 
It crystallizes in the cubic system with the same hemihedral 
symmetry as pyrites ; crystals have usually the form of culxjs 
or cubo-octahedra, but are imperfectly developed and of some- 
what rare occurrence. More often the mineral is found as 
compact or granular masses. The colour is tin-white to steel- 
grey, with a metallic lustre ; the streak is greyish black. Hard- 
ness 5i ; specific gravity 6*5. The cobalt is partly replaced by 
iron and nickel, and as the latter increases in amount there is a 
pa.ssage to the isomorphous species chloanthite (NiAsjj). It 
occurs in veins with ores of cobalt, nickel, copper and silver ; 
the best known locality is Schneeberg in Saxony. The name 
smaltite was given by F. S. Beudant, in 1832, because the mineral 
was used in the preparation of smalt for producing a blue colour 
in porcelain and glass. (L. J. S.) 

SMART, CHRISTOPHER (1722-1 77 0 » English poet, son of 
Peter Smart, of an old north country family, was bom at Ship- 
bourne, Kent, on the iith of April 1722. Ilis father was steward 
for the Kentish estates of William, Viscount Vane, younger son 
of Lord Barnard of Raby Castle, Durham. Christopher Smart 
received his first schooling at Maidstone, and then at the grammar 
school of Durham. He spent part of his vacations at Raby 
Castle, and his gifts as a poet gained him the patronage of the 
Vane family. Henrietta, duchess of Cleveland, allowed him a 
pension of £40 which was paid until her death in 1742. Thomas 
(iray, writing to his friend Thomas Wharton in 1 747> warned him 
to keep silence about Smart’s delinquencies lest they should 
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come to the ears of Henry Vaiie (afterwards carl of Darlington), 
and endanger liis allowance. At Cambridge, where he was 
entered at Pembroke College in 1739, he spent much of his time 
in tavwns, and got badly into debt, but in spite of his irregularities 
he became fellow of his college, praelector in philosophy and 
keeper of the common chest in 1745. In November 1747 he was 
compelled to remain in his rooms for fear of his creditors. At 
Cambridge he won the Seaton prize for a poem on ** one of the 
attributes of the Supreme Being ” in 1750 (he won the same wize 
in 1751, 1752, 1753 and 1755) ; and a farce entitled A to 
Cembriigej of The Grateful Fair, acted in 1747 by the jjl^ents 
of Pembroke, was from his pen. In 1750 he contriWftcd to 
The Student, or The Oxford and Cambridge Monthly Miscellany. 
During one of his visits to London he had made the acquaintance 
of John Newbery, the publisher, whose step-daughter, Anna 
Maria Carman, he married, with the result of forfeiting his fellow- 
ship in I7S3. About 1752 he permanently left Cambridge for 
London, tholigh he kept his name on the college books, as he had 
to do in order to compete for the Seaton prize. He wrote in 
London under tlic pseudonym of “ Mary Midnight ” and “ Pent- 
weazle/* He had edited The Midwife, or the Old Woman's 
Magazine (1751-1753), and had a hand in many oilier ^^Grub 
Street** productions. Some criticisms made by “Sir” John 
Hill (i7i‘6 P-1775) on his Poems on Senerai Occasions {11^2) 
provoked his satire of the Hitliad (1753), noteworthy as providing 
the model for the Polliad. Jh 1756 he finished a prose transla- 
tion of Horace, which was widely used, but brought him little 
profit. He agreed in the same year to produce a weekly paper 
entitled The Universal Visitor, far which Samuel Johnson wrote 
some numbers. In 1751 Smart had shown symptoms of mental 
aberration, which developed into rcUgioui? mania, and between 
1 756 and 1 J 5S he was in an asylum. Dr Johnson visited him and 
thought that he Ought to have been at large. During his confine- 
ment he conceived the idea of the single poem that has made him 
famous, “ A Song to David,’* though the story that it was 
indented with a key on the panels of mS cell, and shaded in With 
charcoal, may be received with caution. It shows no trace of 
morbid origin. After his release Smart produced other religious 
poems, but none Of them shows the isarac inspiration. His wife 
and children had gone to live With friends as he was unable to 
support them, and for some tifne before his death, which took 
place oh the 21st of May 1771, he lived in the rules of King’s 
Bendh, and was supported by small subscriptions raised by Dr 
Burney and other friends. 

Of ail that he wrote, A Sdng to David ** will alone bear the test Of 
time. Uhhkie in its simple foroeful titeatmont and impressive 
directheas of expression, as has been said, to anything else m i8th*- 
century poetry, the poem on analy^ is found to depend for its 
unique effect silso upon a certain ingenuity of construction, ami 
the hoviifl way in which David’s ideal qualities' are enlargefl upon. 
This Will- be more readily understood on reference to the following 
Verse, the hrst twelve words of which become in turn the key-notes, 
so to ffpeak, of the twelve succeeding verses : — 

• ' Great, valiant, pious, good, and clean. 

Sublime, contemplative, serene. 

Strong, constant, pleasant, wise I 
Bright ef^ence of exceeding grace ; 
ti Best man J'^the swiftness, and the race. 

The peril, and the prize.” 

The last line ia characteristic of another peculiarity in A Song to 
David’,’* the effective use of alliteration to complete tlie initial energy 
of the stanza in many instances. But in the poem throughout is 
revealed a poetic quality which eludes critical analysis. 

From the Poems of the late Christopher Umart (1791) the Song to 
David ” (|>r. 1703) was excluded as forming a proof of his mental 
aberration. It was reprinted in 1819, and has since received abundant 
praiste. In an abridged form it is included in T. H. Ward’s English 
Poets, veA. hi., and was reprinted in 1895, and in 1901 with an 
introduction by U. A. Streatfeild, Smart's other poems are in- 
cluded in Anderson’s British Poets, Christopher Smart is one of 
Robert Browning's subjects in The Parleying s with Certain People 
(1887). Soo also the contributions to Notes and Queries of March 
25^1 and May 6th, by the Rev. I). C. Tovey, who has read, and 
in some places revised, the above article. 

SMART, SIR GEORGE THOMAS (1776-T867), English 
musician, was bom in London, his father being a music-seller. 
He was a choir-boy at the Chapel Royal, and was educated in 


I music, becoming an exj^rt violinist, organist, teacher of slfaigiWfe 
' and conductor,* and in lAir he was knighted by the lonrf- 
lieutenant of Ireland, Imving conducted a number of successful 
4||h certs itl Dublin. Sir George Smart was, from that time 
^ip^ards, one of the chief musical leaders and organizers in 
‘'England, conducting at the Philharmonic, Covent Garden, 
the provincial feistivals, Arc., and in 1838 being appointed com- 
poser to the Chapel Royal. He was a master of the Handeliah 
traditions, was ^rsonally acquainted with Beethoven and a 
dose friend of Weber, who died in his house. His Chtirch music 
and glees include some well-known compositions. He died ih 
London on the 23rd of February 1867. His brother Hertr}* 
(1778-1823), father of the composer Henry Smart was also 
a prominent musician in his day. 

SMART, HEHRY (1813-1879), English organisft arid musical 
composer, born in London on the 26th of October 1813, ^as a 
nephew of Sir George Smart (^.v.). He studied fOr the law, 
but soon gave this up for music. In 1831 he became organist of 
Blackburn parish church, where he wrote his first importaht 
work, a Reformation anthem ; then of St Giles’s, Cripplegate ; 
St Luke’s, Old Street ; and finally of St PanCras, in 1^864, which 
last post he held at G%e time of his death on the 6th of July 1879, 
less than a month after receiving a government pension of £iob 
per annum. Although Smalrt is now known chiefly by his com- 
positions for the organ, which a«s numerous, efFw*tive and 
melodious, if not strikingly original, he wrote many vocal works, 
including some of the best specimens of modern part songs. His 
cantata, The Bride of was Written for the Birmingham 

festival of 1864 ; Jacob for Glasgow, in 1873 ; and his opera, 
Was produced with Some success at the Haymarket iri 
1855. In the* last fifteen years of his life Smart was practicaHly 
blind. 

SMART, JOHN {c, 1740^1811), English miniature painter, wets 
bom in Norfolk ; he became a pupil c 5 f CosWay, and iS frequently 
alluded to in his correspondence. Ihis artist was dineetbr and 
vice-president of the Incorporated Society of Artists*, and ex*- 
hibited with that society.* He went to India in 1788 and obtained 
a number of cottimlissiorts ih that country. He settled dtrWn ih 
London in 1797 and there died* He married Edith Vere, and iS 
believed to have' had only one eon, who died in Madras in 1809. 
He was: a little man, of sinvfjle hal>its, and a member of the 
Sode^ of Sandemaniansi Many of his pencil drawings 'stil\ 
exist in the possession Of the descendants of a great friehd r>f his 
only sister. Several df his miniatured are in Australia and 
belong to a cadet brandi of the famify. His work is entirely 
different to that of Cosway, quiet and grey in its colouirihg, with 
the fiesh tints elaborated with much subtlety and modelled ih 
exquisite fashion. He possessed a great knowledge of anatomy, 
and his portraits are drawn with greater anatomical accuracy and 
possess more distinction tiian liiose of any miniature paMter of 
his time. 

Soe Tlw HiCtOry bf Porirhit Miniatures, by G, C. Wflliamsbfr, 
vol. ii.i (Lokictoa, 1904). (G. C. W.) 

BMEATON, JdRN EngMsh civil engineer, was 

born at Austhorpe Lodge, nesw' Ixxjds, on the 8th of June 1724. 
He received a good education at the grammar school of Leeds. 
At an early ageheshowed a liking for the use of mechanical toola^ 
and in his fourteenthor fifteenth year contrived to make a turning- 
lathe. On leaving school in his sixteenth year he was employed 
in the office of his father, an attorney, but, after attending for 
some months in 1 742 the courts at Westminster Hall, he reejuested 
to be allowed to folbw some mechanical profession. He ^c^e 
apprentice to a phibsophical instrument maker, and in 1750 set 
up in business on his own account. Besides improv’^ing various 
mathematical instruments used in navigation and astronomy, 
he carried on experiment.s in regard to other mechanical 
appliances, amongst the most important being a series on which 
he founded a paper — for which he received the Copley medal 
of the Roj-al Society in 1759— entitled An Experimental IntfUiry 
concerning the Native Powers of Water and Wind to turn Mills 
and other Machines depending on a Circular Motion, In 1754 
he made a tour of the Low Countries to study the great canal 
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ipmrttspof torrign engineers, Abeod^ by his pa^s read before 
the Royal Society and his intercourse with scientific men his 
iibiiities as an engineer had become wsU known, and in 1756 
rappKeation wae made to him to reconstruct the Eddystone 
iignthouse, which had been burnt down in December of the 
previous year. After the compli^a of the new tower in 1759, 
Smeatoif^s advsce was frequent^ 'sought in regard to important 
engineering projects, induding the construction of canals 
(espeeialty the Forth md Clyde canal), the dmin^ of fens, the 
dbsigniag of harbours and the repair and erection of bridges, 
though many of the schemes he drew up were not carried out on 
acoount of the general lack of caphaL He was also employed in 
designing numerous waterwheels, windmills, pumps, and other 
mechanical appliances. A considerable portion of Us time was 
devoted to astrcmomicai studies aind observations, on which he 
read wious papers before the Royal Society. A year before his 
deaths the announced that he wished dedicate the chief 
part of liis vemaining time, to the description o£ the several 
woihs perfcnmed: finder hisidiieclion/’ but Im oompleted nothing 
more ^than the Narfative of the Building of the Eddystone Light- 
h&use^ which had already appeased. He died at Austhorpe oh 
the 28th of October 1792, and was buried in the old parish church 
of Whifkirk. 

See John Holmes, A Shoft Nafrativ§ of tk$ Canius, Life and Works 
of the late Mr John Hmeaton ( 1793 } » and S. Smiles, Lives of the 
Engineers, 

SMBDLET,^ FRAKCB [Frank] EDWARD (1818-1864), 
English novelist, was born at Great Marlow, Bucki^hamshire, 
on tlie 4th of October 1818, a member of a Flintshire family. 
A cripple from his birth, he educated privaitaly, and contri- 
buted his first book, Scenes from the Life of a Private Pupil, 
anonymously to Sharpe's Lotidon Magazine in 1846-1848. His 
first essay proved so successful that it was expand^ into Frank 
Faifleigh, mA published in book-foon in 1^50, His next book 
Lewis Arundd: or the Railroad of Life was originally contributed 
to the same magazine, which he for some time edited, and was 
published in book^form in 1S52. 01 his other writings the best- 
known is Hurry Couerdak's Courtship (185.5). These are all 
capital stories, racily told. Either Hablot Knight Browne 
(“ Phiz ”) or George Cruikshartk supplied illustrations for most 
of his bo(^s. Smedley died in I^ndon on the xst of May 1864. 

8BIEDLEY, WILUAM THOMASliS^S- ), American artist, 
was born in Chester county, Pennsylvania, of a Quaker family, 
on the 26th of March 1858. He worked on a newspaper, then 
studied engrarving and art in Philadelphia, in the Pennsylvania 
Academy of the Fine Arts, and — sdter making a tour of the 
South ^as-^in Paris under Jean Paul Laurens. lie settled 
in New York City in t88o ; in 1882 went with the Marquis of 
Lome through Canada, preparing sketches for Picturesque 
Canada and in 1905 became a men^r of the National Academy 
of Delsign; Most of 'his work was magaritte and liook illustration 
for stories of motlem life, but he painted portraits and water 
colaurSs„and received the Evans Prize of lie American Water 
Color. Seciety' in a;89o,oAd a bmnse.medalat the.Pari^ Exposition 
of 1000. 

SMELL (connected etyraologfcaBy with ^‘smoulder’’ and 
“ smoke a stmaation excited by the contact with the olfactory 
regioB^seeiO&FACTORY Organ, for anatomy )of certain substances, 
usually in a gaseous condition and necessarily in a state of fine 
subdivision. The sense is widely distributed throughout the 
animal kingdom. The lower animals, especially those breathing 
in water, become cognizant of the presence of odoriferous matter 
near without toucli, vision or ixearing, and we suppose 
that, they do so by some sense of taste or smell, or a combination 
of both. In such cases smell has been appropriately termed 
** taste at, a distance,” by which is meant that particles of matter 
may be diffu^ tlurough the water so as to come into contact 
irith the terminal organ, and give rise to a sensation such as would 
havjC been excited had the matter from which the particles 
emanated come directly into contact with the nerve-endings. 
It isstbemfore of xio great importanoe whether such sensations in 
humble aquatic organisms are termed taste or smell. In the 


Mgher air-breathing animals, however, the senses are differen- 
tiated : that of taste is found at the entran(’e of the alimentary 
canal, whilst that of smell guards the opening of the respiratorj 
tract. This view assists in the interpretation of various structures 
met with in the lower forms which have been fairly regarded by 
naturalists as olfactory organs. It has not yet been decided 
whether the sense of smell depends, in the first instance, on a 
chemical or on a physical process. All that (!an he said is that 
^nsory impulses are excited when odoriferous particles come 
into contact with the free ends of peculiar rod-like cells found 
in the olfactory mucous membrane. I'hc free olfactory surface 
is always covered with a thin layer of fluid, and all odoriferous 
matters must be dissolved in this fluid so as to n^ach the rod-cells. 
There is here an analogy with the conditions founrl in the sense 
of taste, where sapid substances must ht soluble in the fluid of 
the mouth. The intensity of the sensation of smell depends on 
the size of the area of the olfactory membrane affected. No 
satisfactory classification of odours can lie given. 

The interior of the nose (see OLFAcrroRv Groan and Epi- 
rattiAL AND Endothelial Tissite) is divided physiologically 
into two portions — (i) the upper (regin ol f actor ia), which 
embraces the upper part of the septum, the upper turbinated 
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longitudinal section through the ol&ctory membrane of guinea- 
pig. X about 400. I, Olfactory epithelium on free surface ; 2, Plexus 
of olfactory nerve-fibres; 3, Pouchos of serous glands containing 
epithelial cells. 

bone, and a portion of the middle turbinated bone ; and (2) the 
lower portion of the cavity (regio respiratoria). The olfactory 
region proper has a thicker mucous membrane Ilian the res- 
piratory ; it is covered by a single layer of epithelial cells, often 
branched at their lower ends and containing a yellow or brownish 
red pigment; and it contains peculiar tabular glands named 
** Bowman^s ghuids.” The; respiratory portion contains ordinary 
serous glands. In the oliact^ region also are the terminal 
organs of smell. These are long narrow cells passing to the sur- 
face between the columnar epithelium covering the surface. The 
body of the cel is spindle-shaped and it .sends up to the surface 
a delicate rod-like fiiairient, whilst the deeper jiart is continuous 
with varicose nerve-filaments, the ends of the olfactory nerve. 

Physical Causes of SmelL — ^Electrical or thermal stimuli 
do not usually give rise to olfactory sensatiems. J. Althaus 
states that electrical stimulation caused a sensation of the smell 
of phosphorus. To excite smell it is usually .supposed that 
substances must be |wesent in the atmosphere in a state of fine 
subdivision, or existing as vapours or gases. The fineness of 
the particles is remarkable, because if the air conveying an 
odour be filtered through a tube packed with cotton wool and 
inserted into the nose a smell is .still discernible. This proceeding 
completely removes from the air micro-organisms less than the 
1 diameter. A grain or two of musk will 

scent an apartment for years and at the end of the time no 
apjireciable loss of weight can be detet:ted. Substances exciting 
smell are no doubt usually gases or vapours. Sir William 
Ramsay has endeavoured to connect the sense with the chemical 
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constitution of the substance. The following gases have no 
smell hydrogen, ox>’gcn, nitrogen, water gas, marsh gas, 
olefiant gas, carbon monoxide, hydrochloric acid, formic acid 
vapour, nitrous oxide and ammonia. (It is necessary, of course, 
to distingiiisli bt^i ween the sensation of smell and the irritant 
action of such a gas as ammonia.) The gases exciting smell 
are chlorine, bromine, iodine, the compounds of the first two 
with oxygen and water, nitric peroxide, vapours of phosphorus 
and sulphur, arsenic, antimony, sulphurous acid, carbonic acid, 
almost all the volatile compounds of carbon except those already 
mentioned, some compounds of selenium and tellurium, the 
compounds of chlorine, bromine and iodine with the above- 
named elements, and some metals. Chlorine, bromine, iodine, 
sulphur, selenium and tellurium, which are volatile and give off 
vapour at ordinary temperatures, have each a characteristic 
smell. Ramsay points out that as a general rule substances 
having a low molecular weight have either no smell or simply 
cause irritation of the nostrils. He also shows that in the carbon 
compounds increase of specific gravity as a gas is associated 
to a certain point with a sensation of smell. I'ake the marsh 
gas or methane series commonly called the paraffins. The first 
two have no smell ; ethane (fifteen times as heavy as hydrogen) 
has a faint smell ; and it is not till butane (thirty times heavier 
than hydrogen) that a distinct sensation of smell is noticed. 
Again, a similar relation exists among the alcohols. Methyl 
alcohol has no smell. Ethyl, or ordinary alcohol free from 
etliers and water, has a faint smell ; and the odour rapidly 
becomes more marked as we rise in the series, till the limit of 
volatility is reached, and we arrive at solids with such a low 
vapour tension that they give off no appreciable amount of 
vapour at the ordinary temperature.” Acids gain in odour with 
increase in density in the form of gas. Thus formic acid is 
devoid of smell ; acetic acid has a characteristic smell ; and the 
higher acids of the scries — propionic, butyric, valerianic — increase 
in odour. It would appear suso that ” the character of a smedl 
is a property of the clement or group which enters into the body 
producing the smell, and tends to make it generic.” Many 
compounds of chlorine, hydrogen, compounds of sulphur, selenium 
and tellurium, tlie paraffins, the alcohols, the acids, the nitrites, 
the amines, the pyridine series, the benzene group, have each a 
cliaracteristic odour. To produce the sensation of smell a sub- 
stance must have a molecular weight at least fifteen times 
that of hydrogen. For instance, the specific gravity of marsh 
gas is eight (no smell), of ethane fifteen (faint smell), of propane 
twenty-two (distinct smell). Again prussic acid has a specific 
gravity of fifteen, and many persons fail to detect its odour. 
There is a relation between the molecular weiglit of a gas and 
the presence or absence of odour. Gases of less than a certain 
molecular weight are odourless, and it is significant that to some 
persons hydrocyanic acid, which has a low molecular weight, 
gives rise to no sensation of smell. It has also been pointed out 
by J. B. Haycraft that chemical compounds of elements belonging 
to the same group, according to the well-known periodic law of 
Afend 61 eefF, have sometimes odours of a similar character 
(see article “ Smell,” Schafer’s Physioloffy, vol. ii. p. 1254). T. 
Graham pointed out that odorous substances ore in general 
readily oxidized. J. Tyndall showed that many odorous vapours 
have a considerable power of absorbing heat. Taking the 
absorptive capacity of the air as unity, the following absorptions 
were observed in the respective cases : — 


1 

Name ol Terfume. 

Absorption 
per 100. 

j Name of Perfume. 

1 

Absorption 
per TOO. 

1 Patchouli 

30 

1 

1 Lavender , • . 

60 

j Sandal-wood 

3 * 

j Lemon . • • 

<>5 

derail iuin 

3.3 

Portugal . . . 

O7 

Oil of cloves , 

33*5 

1 Thyme 

68 

Otto of roses 

3^>*5 

1 Posemary . 

74 

Bergamot 

44 

I Oil of laurel . 

80 

Ncroli 

L- . .. 

47 

j CasLiia .... 

109 


In comparison with the air introduced in the experiments the 
weight of the odours must he almost infinitely smdl. ” Still we 
find that the least energetic in the list produces thirty times the 


effect of the air, whilst the most energetic produces 109 fames 
the same effect.” ^ 

Venturi, B. Privost and Li^geois have studied the well- 
known movements of odoriferous particles, such as camphor, 
fKiccinic acid, &c., when placed on the surface of water, and they 
have suggested that all odoriferous substances in a state of fine 
subdivision may move in a similar way on the moist surface of 
the olfactory membrane, and thus mechanically irritate the nerve- 
endings. This explanation is too coarse 5 but it is well known 
that the odours of flowers are most distinctly perceived in the 
morning, or after a shower, when the atmosphere contains a 
considerable amount of aqueous vapour. It would appear also 
that the odours of animal effluvia are of a higher specific gravity 
than the air, and do not readily diffuse— a fact which may 
account for the pointer and bloodhound keeping their noses 
to the ground. Such smells are very persistent and are apparently 
difficult to remove from any surface to which tliey have become 
attached. The smell of a corpse may haunt a living person for 
days, notwithstanding copious ablutions and change of clothes. 

Special Physiology of Smell . — It is necessary that the air containing 
the odour be driven forcibly against the membrane. Thus the 
nostrils may be filled with eau de Cologne in normal saline solution, 
or with air impregnated with sulphuretted hydrogen, and still no 
odour is experienced if the person does not breathe. WhcTL a sniff is 
made the air within the nasal passages is rarefied, and, as the air 
rushes in to equilibrate the pressure, it is forcibly propelled against 
the olfactory surface. When the air stream enters the nostnls, it 
passes vertically upwards, bends round and sweeps backwards and 
downwards at the level of the middle turbinated bones towards the 
posterior nares. There is a motion of the air over the olfactory 
surface. The olfactory surface must be moist ; if it is dry, or is 
covered with too thick a layer of mucus (as in catarrh), the sense is 
much weakened or lust. The first moment of contact is the most 
acute and the sense quickly becomes blunted. The first scent of a 
flower is the strongest and sweetest ; and after a few minutes* ex- 
posure the intensity of even a foetid odour may not be perceived. 
This fact may be accounted for on Uiic supposition tliat the olfactory 
membrane t>ecomes quickly coated with a thin layer of matter, and 
that the most intense effect is produced when the odoriferous 
substances are applied to a clean surface. The intensity of smell 
depends on (i) the area of olfactory surface affected, and (3) the 
degree of concentration of the odoriferous matter. It is said that 
musk to the amount of the two-millionth of a milligram, and one 
part of sulphuretted hydrogen in 1,000,000 parts of air, may be 
perceived. The smell of mercaptan has been experimentally de- 
! tected when the dilution was i to 50,000,000,000, and it was cal- 
I culated that the weight of mercaptan so detected in 50 cc. of air was 
I 1/400,000,000 of a milligram (E. Fischer and Penzolall). If the two 
nostrils arc filled with different odorous substances, there is no 
mixture of the odours, but we smell sometimes the one and some- 
times the other. Morphia, mixed with sugar and taken as snuff, 
paralyses the olfactory apparatus., while strychnine makes it more 
sen.sitive (Lichtenfcls and Frolich). There is no evidence that there 
are in the olfactory region different end organs or olfactory cells for 
different odours. The sense, however, may be fatigued by one odour 
so that other odours are not experienced. Thus camphor may so 
fatigue the sense that ether and eau de Cologne cannot excite smell. 

As a rule, we experience odours by the simultaneous use of both 
nostrils. Stimulation of cither nostril would give rise to the sensa- 
tion, while there is a fusion of sensations when both are affected. 
If, by means of a tube, an odour is conveyed into one nostril, while 
an odour of a different kind is directed into the otlicr, there may be 
either a compound sensational effect, a sort of double-odour, or one 
odour may so predominate as entirely to destroy tlie other. The 
fusion of odours is not complete, and it is similar to the effect of 
combining, say blue and red, in stereoscopic vision. When one odour 
destroys the other, the obliteration must take place in the cerebral 
centre. Certain odours are antagonistic, such as musk and oil of 
bitter almonds, volatile oils and iodoform, ammonia and acetic 
acid. It is not unlikely that when one odour predominates among 
many, this may be due not to any chemical action of one substance 
over another, but that the missing sensations may be accounl^dfor 
by their failure to excite the olfactory region of the cerebrum in the 
presence of a stronger stimulus. 

The delicacy of the sense is much greater in many of tlie lower 
animals than in man, and it is highly probable that the dog or cat 
obtain information by means of this sense which a human being 
cannot get. Odours may excite in the minds of many animals vivid 
impressions, and they have probably a memory of smells which the 
human being does not possess. Even in man the sense may be 
greatly improved by exercising it. A boy, James Mitchell, was bom 


* Tyndall, Contributions to Molecular Physics in Domain of 
Radiant Heait p. 99. 
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blind, deaf and dumb, and chiefly depended on smell for keeping 
up a connexion with the outer world. He readily observed the 
presence of a stranger in the room and he formed his opinions of 

g ersons apparently from their characteristic smells (see Dugald 
tewart's Works, iv, 300). In some rare caseSj the sense of smell 
is congenitally absent in human beings, and it may be much injured 
by the practice of snufling or by diseases of the nose aflecting the 
ouactory membrane. Subjective impressions of smells, like spectral 
illusions or sounds in the ears, are occasionally, but rarely, observed 
in cases of hysteria and in the insane. Excessive smoking injures 
the sense. Finally, it may be observed that the sense of odour gives 
information as to the characters of food and drink and as to the 
purity of the air. Some persons are sensitive to certain sniells while 
they do not recognize others, such as hydrocyanic acid or mignonette. 
In the lower animsla also, the sense is associated with the sexual 
functions, ( J . G. M.) 

SMELT (Osmerus eperlanus ; Fr. iperlan ; Scotch sparling 
or spirUng), the common small European fish of the genus 
Osmerus, family Sdmonidae, It breeds, unless land-locked, 
in salt or brackish water, and though it often enters rivers 
it does not ascend beyond tidal influence. IJke other British 
Salmonids it spawns in winter. The true smelt inhabits the 
coasts of northern and central Europe, and allied species ^ 
known from the Atlantic and Pacific coasts of North America 
{Osmerus mordax, 0. ihaleichthys, 0, Japonicus). 

8 MBRDIS (Pers. Bardiya\ by Ctesias, Pers. 8, called Tany* 
oxarces \ by Xenophon, Cyrop, viii. 7, xi, who t^es the name 
from Ctesias, Tanaoxares] by Justin i. 9, Mergts; in Aeschylus, 
Pers. 774, Mardos), a Persian king of infamous memory ; the 
prevalent Greek form Smerdis has assimilated the Persian name 
to the Greek (Asiatic) name Smerdis or Smerdies, which occurs 
in the poems of Alcaeus and Anacreon. Smerdis was the younger 
son of Cyrus the Great who, according to Ctesias, on his deathbed 
appointed him governor of the eastern provinces (cf. Xen. 
Cyrop. viii. 7, ii). Before Cambyses set out to Egypt, he 
secretljr caused him to be murdered (Darius in the Behistun 
Inscr. i. 10), being afraid that he might attempt a rebellion 
during his absence. His death was not known to the people, 
and so in the spring of 522 a usurper pretended to be Smerdis and 
proclaimed himself king on a mountein near the Persian town 
Pishiyauv&da. Owing to the despotic rule of Cambyses and his 
long absence in Egypt, ** the whole people, Persians, Medes 
and all the other nations,” acknowledged the usurper, especially 
as he granted a remission of taxes for three years (Herod, iii. 
68). Cambyses began to march against him, but seeing that his 
cause was hopeless, killed himself in the spring of 521 (but sec 
furdier Cambyses). The real name of the usu^>er was, as Darius 
tells us, Gaum£lta, a Magian priest from Media ; this name has 
l)een preserved by Justin i. 9 (from Charon of Lampsacus ?), 
but given to his brother (called by Herodotus Patizeithes), 
who is said to have been the real promoter of the intrigue ; 
the true name of the usurper is here given as Oropastes ; by 
Ctesias as Sphendadaies. 

The history of the fali^ Smerdis is narrated by Herodotus and 
Ctesias according to official traditions; Cambyses before his death 
confessed to the murder of his brother, and in public explained the 
whole fraud. But, as Darius said, nobody had the courage to 
oppose the new king, who ruled for seven months over the whole 
empire. Some contracts dating from his reign have been found in 
Babylonia, where his name is spelt Barziya (for the chrcmology 
cf. Ed. Meyer, Forschungen zur alien Geschichte, ii. 472 £[.). 
Darius says that he destroyed some temples, which Darius 
restored, and took away the herds and houses of t^ people 
(Behistun Inscr. i. 14). We have no means of explaining this 
statement, nor can we fully understand all the incidents con- 
nected with his usurpation ; but the attempts of modem authors 
to prove that Gaumftta in reality was the genuine Smerdis and 
Darius a usurper have failed. It is certain that Smerdis traiis- 
ieiied the seat of govenmient to Media ; and here in a c^tle in 
the district of Nisaya he was surprised and killed by Darius and 
his six associates in October 521. His death was annually cele- 
brated in Persia by a feast c^led “ the killing of the magian,” 
at whidi no magian was allowed to show himself (Herod, iii. 79, 
Ctes. Pers. 15 ). 


In the next year, another pscudo-Smerdis, named Vahyazdflta, 
rose against Darius in eastern Persia and met with great success. 
But he was finally defeated, taken prisoner and executed (Behistun 
Inscr. iii. 40 ff. ; perhaps he is identiciil with the King Maraphis 
” the Maraphian,” name of a Persian tribe, who occurs as successor 
in the list of Persian kings given by Aeschylus, Pets. 778). 

See Darius (I.) and Persia, Ancient History, (£d. M.) 

SMETANA, FRIEDRICH (1824-1884), Bohemian composer and 
pianist, was bom at Leitomischl in Bohemia on the 2nd of 
March 1824. He made such rapid progress in his studies 
under Ikavec, at Neuhaus, that at the age of six he appeared in 
public as pianist so successfully that his father’s opposition to a 
musician’s career was overcome. He then went to Proksch, at 
Prague, until he left for lAsipzig to make the acquaintance 
of Schumann and Mendelssohn. Limited means prevented 
him from studying with the latter, and he returned to Prague, 
where he at once became Konzert-meister to the Emperor 
Ferdinand. In 1848 he married Katharina Kolar, pianist, and 
with her founded a music school at Prague. At the same time 
he met Liszt, who subsequently influenced him greatly, and with 
whom he afterwards stayed at Weimar. In 1856 Smetana 
accepted Alexander Dreyschock’s suggestion to go as conductor 
of the Philharmonic Society at Gothenburg. There he remained 
five years, when, owing to his wife’s ill-health, he returned to 
Prague after a successful concert tour. The death of his wife at 
Dresden on their return caused Smetana to change his mind, and 
he went back to Sweden. But the opening of the Interims 
Theater in 1866, and the offer of its conductorship, induced his 
return. In Sweden he had already written Haknn Jarl, Richard 
111., and WaUenstein^s Lager, and had completed his opera 
Die Brandenburger in Bohmen (5th January jft66). Five months 
later it was followed by his best-known opera, Die verkaufte 
Braut, and in 1868 Dalibor was given. Between 1874 and 1882 
he produced Zwei Witwen, Hubicka (Der Kuss), Tajewsivi {Das 
Geheimnis), Certova Stena, and Die Teujelsmauer, as well as the 
” grand prize ” opera Libuse, written for the opening of the 
National Theatre at Pr^ue, iith June 1881, In Die Teufels- 
mauer were clear signs of decay in Smetana’s powers, he having 
already in 1874 lost his sense of hearing. To celebrate his sixtieth 
birthday a f6te was arranged by the combined Bohemian musical 
societies; but on that day Smetana lost his reason and was 
removed to a lunatic asylum, where he died on the T2th of May 
1884. A great deal of his pianoforte music is interesting, the 
Stammbuchbldtter, for example ; while his series of symphonic 
poems, entitled Mein Vaterland {Vlast), and his beautiful string- 
quartet, Aus meinem Leben, have made the tour of the civilized 
world. He was an admirable pianist, and in many ways justified 
his countrymen’s title of the “ Czechish Beethoven.” 

SMETHWICK, a municipal and county borough in the Hands- 
worth parliamentary division of Staffordshire, England, 3 m. W. 
of Birmingham on the Great Western and the London & North 
Western railways. Pop. (1891) 36,io6V’“(i9oi) 54,539. There 
are large glass, chemical and machine works ; nuts and bolts are 
made, and lighthouse fittings are a specialty. Adjoining Smeth- 
wick on the E. is the district of Soho, famous as the scene of the 
er^ineering experiments of James Watt during his partnership 
with Matthew Boulton {c. 1770). The town of Smethwick is a 
modem growth about an ancient village, the name of which 
appears in Domesday. The borough, incorporated in 1899 
(county borough, X907), is under a mayor, 6 aldermen and 18 
councillors. Area, 1929 acres. 

SMILES, SAMUEL (1812-1904), British author, was born at 
Haddington, Scotland, on the 23rd of December 1812. He was 
the eldest of eleven children left, on their father’s death, to Ixr 
supported by their mother on slender means. To her spirit and 
example must be attributed some of the enthusiasm for self- 
reliance and self-education, that was later embodied in Dr 
Smiles’s writings and led to their popularity and influence. 
Educated at the Haddington Grammar School and at Edinburgh 
University, where he studied medicine and graduated in 1832, 
Smiles tried, unsuccessfully, to practise in his native village 
among 3000 healthy Scotsmen and in competition with seven 
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Other doctors. He added to his in(X)ma by lecturing on chemistr)' 
and by writing for the press, and, finally abandoning the medical 
p^fession, he confined himself to journalism, and from X838 
till 1844 edited the weekly Leeds Times, Though he gave up 
regular journalism in j 844> he continued to be a frequent con- 
tributor to periodicals. From 1845 till 1854 he was secretary of 
the Leeds and fhirsk railway, and from 1854 till 1866 of the South 
Eastern railway. During his residence in Leeds he had oppor- 
tunities of studying the chameters of the remarkable men. whose 
biographies be afterwards wrote. Here he came in contact with 
George Stephenson, whose Life by him, publi.shed in 1857, 
passed through fn^e editions in its first year and was the precursor 
of a series of biographies of leaders in the world of industry, 
such as Lives af the Engineers (3 voK, i86i-x86s), IndustndL 
Biography (1863), James Brindley and the Early Engineers (1864L 
Lives of BotdUm and WaU (1865), Life of Thomas Telford (1867), 
The Life of a Scotch Natieridist (Thomas Edward) (1876), Rohei’t 
Dick (1878), George Moore (1878), Men of Invention and Industry 
(1884), Life and Labour (1887), A Publisher and his Friends 
(a history of the house of John Murray) (1891), (1891), 

Josiah Wedg;wovd{i^<)/i^, In 1859 had ai^eared .his most success- 
ful book, Self-Help^ a volume of popular) ethics ; 20,000 copies, 
were sold the first year, and by 1869 tlte sales had mactied> 
150,000 copies^ white the book had been translated into 17 
languages. Its success suggested others of similar purpose, 
like Character (1871), Thrift (1875), Duty (1880). Smites also 
published two works dealing with the history of the Huguenots 
and a History of Ireland, His works are not only admirable 
for their simple and yet forcible style, but for the many useful 
and practical lessons which they enforce. Wholesome and 
stimulating, their whole tendency is to inculcate sound prmci|ites 
of life and the building up of manly and upright diaracter. 
Dr Smiles was made hon. LL.D. of Edinburgh University in 
1878, and in 1897 received from the king of .S^ia the Cross of 
Knight Commaoder of the Order of St Sava. He died in Kensing- 
ton in his ninet3^secottd year, on tlie 16th of April 1904. 

His Autobiography was edited (1905) by T. Mackay. 

SMILLIE, JAMES DAVID (1833-1909), American artist, was 
born in New York City on the i6th of January 1833. His 
father, James Smillie (1807-1885), a.Scottish engraver, emigrated 
to New York in 1829, was elected to the National. Academy of 
Design in 1851, did much, with his brother William Cumming 
( 1813-1908), to develop the engraving of bank-notes, and was an 
excellent landscape-engmver. The son studied, with him and 
in the National Acadenay. of Design ; engraved on steel. vignettes 
for bank-notes and some illustrations, notaWy F. 0 . C. Darley’s 
pictures for (hooper’s novels ; was elected an associate of 
National Academy in i865^the year after he finst began painting 
— and an academician in 1876 ; and was a ioundltr (1866) of the 
American Water Color Society, of which he was treasurer in 
1866-1873 and president in 1873-1878, and 1 of the New York 
Etching Club. Among hi; paintings, in oik, are ** Evaoing 
among the Sierras ” and “ The Cliffs of Normandy; ” 

(1885), and in wat .r colour, ” A Scrub Race ” (1876) and ** Tbt 
Passing Herd*'* (1888^ He wrotae and illustrated, the articte 
on the Yosemite in Picturesque America, He died on the X4th' 
of September 190^* His brother, Uborge Henry Smiiajb. 
( 1 840- ), studied linden his father and under James M. Hart^ . 

became a member of the National Academy of Design; in 2882^ 
: and, like his brother, painted hath in oik and in water colour. 

' His favourite subjects were scenes along the New England coasts 
In 1881 he married I^BULIZ SuBtnoN Ji\COBS (b. a 

painter of g^ftre pictures in oils and water colour; 

SMIRKE, ROBERT (1 752-^x845), English painteFi was born at; 
Wigton near Carlisle in 1752. In his thirteenth year he waa 
apprenticed in London with an hemldic painter, and at tho age:’ 
of twenty he began to study in the schools of the iRoyal Academy, 
to whose exhibit ion he contributed in 1786 a ” Naroksus” luid 
a “ Sabrina,” whidt were followed: by many works, usually small 
in size, illustrative of the English; poets, especially Thomson. 
In 1791 Smirke was elected an associate of the Royal Academy, 
and two years later a. full i member* In. 1814 he was. nominated 


keeper to the Academy, but* the king refused to sanctioni thte 
appointment on account of the artist’s revolutionary opinions. 
was ipngaged upon the Shakespearq gallery . for which he 
‘VKatharma and Petruchtej ” Prince Henry and iF^stifitr 
and. other> subjects# He also executed many ctever' and ipopulari 
book-ilhistrations. His works, vhich are frequently humoroui^. 
are pleasing and graceful, accomplished in draughtsmanship, and' 
handled with considerable spirit. He died hi I^oridon on the 
of January 1845, 

SMITH, ADAM (1723-1790), English economist, was the only* 
child of Adam Smith, comptroller of the customs at 
in Fifeshire, Scotland, and of Margaret Douglas, daughter Mi: 
Douglas of Strathendr)’', near Leslie. He was born at Kidecaldy; 
on the 5th of June 1723, some months after the death of his 
father. When he was three years old he was taken on* a visit 
to hk uncle at Stratl!»ndry,and when playing alone was carried' 
off by a party ' of “ linkers.” He was at once missed, aiid the 
vagrants pursued and overtaken in Leslie wockI. He receivetl 
his early education in the school of Kirkcaldy under David 
Miller, amongst whose pupilis were many who were afterwHi^^ 
dktirtgukhed men. Smith showed great fondness fAr* books* and' 
remarkalite ‘ powers of - meirtoiy ; and he was popular* among Ms 
schoolfellows. He was sent m i737 to the university of ^sffpw, 
where he attended the lectures of Dt* Hutcheson ; 
he went to Balliol College, Oxford, as exhibitioner on^SheH’^ii 
foundation. life remained at that university for seven' yeas’s; 
At Glasgow hii favourite studies had been mathematics and 
natural philosophy ; but at Oxford he appears to have devoted: 
himself almost; entirely to moral and political science and ‘ to 
ancient and modern languages. He ako laboured to improve* 
his English style by translation, particularly from the l^ench. 
After his return to Kirkcaldy he resided there two- ‘years 
with his mother, conttauing his studies, not having yet 
adopted any plan for llis future life. In 1748 he removed to 
Edinburgh, and there, under the patronage of Lord Kames,gave 
lectures on rhetoric and belles-lettres. About this time began 
hk acquaintance with Dhvid Hume, which afterwards ripened 
into friendship. Tn 1751 he Was elected professor of logic at 
Glasgow, and in 1752 was transferred to the clmir of moral 
philosophy, whichr had become vacant by the death of Thomas 
Craigie, the successor of Htitcheson^ This position he occupied 
for nearly twelve years, which he long afterwards declared to 
Imve been “ by far the most useful, and therefore 1^ far the 
happiest and most honourable (period of his life.” His course of 
lectures was divided into four p£ui:s— (i) natural theology ; 
(2) ethics (3) a treatment of that branch of morality * which 
relates to justice, a subject which ho handled historicaHy after 
the manner of Montesquieu; (4) v, study of those* poUtieal 
regulations which are founded, not upon the prmcipte of justice, 
but that ot expediency, cOnd which atio calculated to increase the 
riches, the power and the prosperity of a state. Under this 
view he conritdered! the political institutioins rektitig* to com- 
merce, to hnanoes, to ecctesiastical and military establis^uncnts. 
He first appeared as^an author ^ contributing two articles to 
the Edinburgh^ Rmew (an earlier journal than the present, 
which was oommenoed m 7755, but of whieh.only two numbers ^ 
were pub]iBhjed),^]ie on * Johneonk Dictionary and the other a 
letter to tbeveditors on the state of literature in the different 
coimtries oJ Ebrope^ In^ 1739 appeared' his Theory of Moral 
Sentiments, embodjring the second portion* of * his' university 
course, to whtekwas added isi the ind erlition^an appendix wi^ 
the title, ” Considerations^ concerning the first Foimation of 
Languages.” After thei publication of diis. work hisi ethical 
doctrincstoccupied Jesqsp^e in his lectures, and a' larger develop- 
ment was ! given 1 to the subjects of jurisprudenoe politick 
eQonomyw Stewartgures us to undemtand that bej had, ascearly 
asi 1753^ adopted the liberal views of oonmercial pohoy lAtoh 
he afterwards preached ; and this we should ham been in- 
clined to believa indep^dently. from the fact thluti such, views 

^ Thesie twp jiutnbers were repented in 1 878: to the 

editors is ^speUially 4nteresti*f^*f6p itji^aceotiTtt'Of tlte EndyShpedie 
its criticism of Rousseau's pictures of savage life. / . . 
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wese ^opounded in that ysear in the Political Discourses of 
Hume. 

In 1762 the senatus academicus of Glasgow conferred on him 
the honorary degree of doctor of laws. In 1763 he was invited 
to take charge of the young duke of BuccleuGh on bis travels. He 
accepted, and resigned hia professorship. He went abroad with 
his pupil in ihebruary 1764 ; they remained only a few days at 
Paris and then settled at Toulousei at that time the seat of a 
parlenient, where they spent eighteen months in the best society 
of the pluce^ afterwards making a. tour in the south of France and 
passing two months at Geneva. Returning to Paris about 
Christmas of 1765, they remained tliere till the October of the 
following year. Smith at this time lived in the society of Quesnay , 
Turgot, d’Alembert, Morellet, Helv^tius, Marmontel and the duke 
de la Rochefoucauld. His regard for the young nobleman ^ 
last named .dictated the omission in the later editions of his 
Uotal SentifHents of the name of the celebrated ancestor of the 
duke, whom lie had associated with Mandeville as auUior of one 
of the “ licentious systems reviewed in tlie seventli part of that 
work. Smith was mudi influenced by his contact with the 
members of the physiocratic school, especially with its chief, 
though Dupont de Nemours probably goes too far in speaking of 
Smith an(l liimscjf as having l^een “ con-disciples cliez M. 
Quesnay.’’ Smith afterwards descril^ed Quesnay as a man “ of 
the greatest modesty and simplicity,” and declared his system 
of political economy to he, “ with all its imperfections, tlie nearest 
approximation to truth tliat had yet l^en published on the 
principles of tliat science.” In October 1766 tutor and pupil 
returned home, and they ever afterwards retained strong feelings 
of mutual esteem. For the next ten years Smith lived with 
his mother at Kirkcaldy, only paying occasional visits to Edin- 
burgh and London ; he was engaged in close. study during most 
of this time. He describes lumself to Hume during this period 
as beii)g extremely happy. He was occupied on his Inquiry 
into the Nature and Causes of the Wealth of Nehciwi, which there is 
some reason for believing he lud begun at Toulouse. That great 
work appeared in 1776.2 After its publication, and only a few 
months Wore his own deatli, Hume. wrote to congratulate his 
friend — belle t dear Mr Smitli, I am much pleased with 
your performance, and the pmisal of it has tAken me from 
a state of great anxiety. It was a work of so much expectation, 
by yourself, by your friends, and by, the. public, tliat, 1 trembled 
for its appeariince, but am now mudi relieved. Not hut that 
the reading of it necessarily requires so much attention, and the 
public is disposed to give so litib, that I shall still doubt for some 
time of its Ixsing at first very popular, but it hse depth, and 
solidity, and acuteness, and is so much illustrated by curious. facts, 
that it must at ki&t attract tliepublic attention/’ &nith attended 
Hume during a part of his last illness, apid ^oniafter tiie doath of 
the philosopher there was published, along with his autobi^rapby^ 
a letter from. Smith to W. Strahan (Smith’s pubHsber) in whidi. 
he gave an account of the (dosing .scenes of Us fri^vid’silife and 
expressed warm admiration for his characler. . This let^ excited 
some rancour among the theolopians, and. Dr George Hornet 
afterwards bishop qf Noffwich, published irt i777 ^ Lotfor fpi 
Adam Smith Qn the hiU, Death and Philosophy of his F fiend, 
David Hume, by one of the people called ChrisUam. But Smith 
took no notice of this effusion.® He was also attached by Arch- 

^ The duke undertook a translatioci of the Theory of MoredsSerOi- 
ments, but the Abb6 Blavct’s version appeared 1(1774) ^before his was 
cumpiuted and he thou relinquished . the desiga. An eailier French 
translation had been publisU^ (X764) under the title Mltaphysique 
dc Vdme\ and there is a later one-r-tho best— by the marquis ide 
Ck>udc)roct (1708, 2nd ed.., .r8Bo)i 

B J. £. Thorobd Rogers pui^shed 1 in the Academy t 28th Februaryi 
18S5, a left ter ol Smith to WtUkun Pulteuey, written in 1772, from 
which he it probable that the work lay ” unre vised and 

unaltered *’ in the author's desk lor* four years* Afsimilar canolusien 
seems to follow from a l(.*tter of Jlnae in Burton'^a Li/e, ii. 462* ^ 

* A story was toldtby Sir Waiter Soolt, and is also related in the. 
Edinburgh Review, of an " unfortunate, rencontre,'' arising out of the 
publication of Iho aatne lollor^ between Smith and Dr Johnson, 
during the visit of the latter to Glasgow. The same story is given m > 
a nhte in Wilbexforce's/'CWaspimd^ni;^,. the scene bd&g scMxitwhat < 
vagu#y«im(|L i]i ” SoMotland**' But' it cannot be true; foc joiiiisaii 
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bishop W. Magee (1766-1831) for the omission in subsequent 
editions of a pas^e of the Moral Sentiments which that prelate 
had cited with high commendation as among the ablest illustra- 
tions of the doctrine of the atonement. Smith had omitted 
the paragraph in question (an omission which had escaped notice 
for twenty years) on the ground that it was unnecessary and mis- 
plaoed ; but Magee suspected him of having been influenced 
by de^r reasons. 

The greater part of tlie two years which followed the publica- 
tion of the Wealth of Nations Smith spent in London, enjoying the 
society of eminent persons, amongst whom were Gibbon, Burke, 
Reynokls and Topham Bcauclcrk. In 1778 he was appointed, 
thro^h the influence of tlie duke of Bucclouch, one of the com- 
missioners of aiKtoms in S(X)tland, and in consequence of this 
fixed liis residence at Edinburgh. His mother, now in extreme 
old age, lived witli him, as did also his cousin, Miss Jane Douglas, 
who superintended his household. Much of his now ample in- 
come is believed to have been spent in secret diarities, and he 
kept a simple table at which, ” without the formality of an 
Uivitation, he waa always happy to receive his friends.” ” His 
Sunday suppers,” says McCulloch, “were long celebrated at 
Edinburgh.” One of his favourite idaees of resort in these years 
was a club of which Dr Hutton, Dr Black, Dr Adam Ferguson, 
Jolm Clerk the naval tactician, Robert Adam thts ardiitoct, as well 
as Smith himself, were original meml)ers, and to which DugaJd 
Stewart, Professor Playfair and other eminent men were after- 
wards admitted. Another source of enjoyment was his small but 
excellent library; it is still preserved in his family.* In 1787 he 
was elected lord reotor of the university of Gkisgow, an honour 
which he received with “ heartfelt joy.” If we can believe a note 
in WUberfortx;’s6Vrw/>ow(/tffkrr,hevisited London in the spring of 
the same year, and was. introduced by Dundas ^ to Pitt, Wilbcr- 
force and others. From the death of his motlier in 1784, and that 
of Miss Douglas in 1788, his health declined, and after a painful 
ilhiess he died on the 17 th of July 1790. 

Bolore his d»cease SimtU diructt;d that all liis nianiuicripts except 
a few selected eHsay.s sl^ould be destroyed, ai\d ilu'y were accordingly 
committed to the flames. Of the pieces prt'served by lus desire the 
most valuable is liis tract on the history of astronomy, which he 
himself described as u “ fragment of a great work " ; it was doubtless 
a portion of the “ connected history of tlie liberal sciences and 
elegant arts " wliich, wo are told, he had iwojected m early life. 
Among the papers destroyed were probably, a» Stewart suggests, 
the lectures on natural religion and juri.si)rudence wliich lormed 
part of his course at Glasgow, and also tlie lectures on rhetoric 
which hf» cl4iUv(ired a(t lidh^hvirgjn in 1748* To the latter Hugli Blair 
seems to refer when, in his work on Rhetoric and JUdka^Letifes (1783), 
he acknowlexlges his obligations to a maun, script treatise on rhetoric 
by Smirii, part of which its author had sliown to him many years 
before, and which he hO]>kl tlaat Smith would mvc to the public 
Smith Md proinited at ^ end of Ifis Theory oj Moral SetUimenk 
a treatise on jurisprudence from the hh^torical point of view. 

As a moral pUifosopher Smith cannot be said to liave won much 
acceptance for lus fundamental doctrine. Tliis doctrine is that all 
our inorid.8eiitimonts arise f from sympathy, tliat u., from the principle 
Qf,opr'itatu7(» “ which Ipads u^ to enter into the situations of other 
men and to partake with them in tli^c passions which those ^tuations 
have a tenqcncy to excite." Dur direct sympathy with the agent 
in the circumstances in wlxich he is placed givw rise, according to 
tills view, to oiir aotiott of dm propriety 01 his action, whilst our 
iiwiirpct Hy-nspi^liy with tl^ose whom aot}ons havt wicliW or 
i;fjntpd. .g^yes.rise to our nopfjsi}^ of merit and danrrit m thp agput 
himself. It seems justly alleged against thisS system by Dr Thortias 
Brown that " the ipo^ul Wtiracnts, the origin of which it ascriljcs 
to our secondary feelingaof move eyu^athy, arc assumed aa previously 
existing in the ovlgmal emotions with which the sccqndn^f feelings 
arc S4wd to be in imison." A second objection urged, perhap<^ witl» 
less justice, against tlie. tlieory is that it fails to account for the 


made hiv tour in 1773, whilst Hume's doatli did not talk ie place till 
1776. Smith > stmne ' nrit' to have met Jolmaim in Scotland at all. 
It appears, however from Boswcai'ii hifs, under date of d9th April 
177^., thitt J.olvjiso.n had on one occasion quarrelled with Smith at 
Stmiian's house, apparently in London ; it is clear tliat: the 
" tmhMrky altercatidn ^ at &tmhaii*ainiiathave occurred in o< 
X763, and >conld have had nothing to do w»tU;the letter on Humo'v 

< Soo Ccddlp&ue of the Uhrary of Adam Smith, edited with notes 
and introduction, by James Bonar (1894). 

• An interesting letter of Smitli to Dundas (ist Novt-mlxT 1 779) on 
iiefi trade for Irvlandiis ponficd is the Bxg. H%st* Rmew, ,K0. 24 
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a\ithoritative character which is felt to be inherent in onr sense of right 
and wrong — for what Butler calls the supremacy of conscience." 

It is on the Wealth of Nations that Smith’s fame rests. But 
it must at once be said that it is plainly contrar)' to fact to 
represent him, as some have done, as the creator of political 
economy. The subject of social wealth had always in some 
degree, and increasingly in recent times, engaged the attention of 
philosophic minds. The study had even inSsputably assumed 
a systematic character, and, from being an assemblage of frag- 
mentary disquisitions on particular questions of nation^ interest, 
had taken the form, notably in Turgot’s Rifiexions, of an organ- 
ized body of doctrine. The truth is that Smith took up the 
science when it was already considerably advanced ; and it was 
this very circumstance which enabled him, by the production 
of a classical treatise, to render most of his predecessors obsolete. 

Even those who do not fall into the error of making Smith the 
creator of the science, often separate him too broadly from 
Quesnay and his followers, and represent the history of modem 
economics as consisting of the successive rise and reign of three 
doctrines — the mercantile, the physiocratic and the Smithian. 
The last two are, it is true, at variance in some even important 
respects. But it is evident, and Smith himself felt, that their 
agreements were much more fundamental than their differences ; 
and, if we regard them as historical forces, they must be con- 
sidered as working towards identical ends. They both urged 
society towards the abolition of the previously prevailing in- 
dustrial policy of European governments ; and their arguments 
against that policy rested essentially on the same grounds. 

The history of economic opinion in modem times, down to the 
third decade of the 19th century, is, in fact, strictly bipartite. 
The first stage is filled with the mercantile system, which was 
rather a practical policy than a speculative doctrine, and which 
came into existence as the spontaneous growth of social condi- 
tions acting on minds not trained to scientific habits. The 
second stage is occupied with the gradual rise and ultimate 
ascendancy of another system founded on the idea of the right 
of the individual to an unimpeded sphere for the exercise of his 
economic activity. With the latter, which is best designated as 
the “ system of natural liberty,” we ought to associate the 
memory of the physiocrats as well as that of Smith, without, 
however, maintaining their services to have been equal to his. 

The teaching of political economy was associated in the 
Scottish universities with that of moral philosophy. Smith 
conceived the entire subject he had to treat in his public lectures 
as divisible into four heads, the first of which was natural theo- 
logy, the second ethics, the third jurisprudence ; whilst in the 
fourth ” he examined those political regulations which are 
founded upon expediency, and which are calculated to increase 
the riches, the power, and the prosperity of a state.” The last 
two branches of inquiry are regarded as forming but a single 
body of doctrine in the well-known passage of the Theory of 
Moral Sentiments in which the author promises to give in another 
discourse “an account of the general principles of law and 
government, and of the different revolutions they have undergone 
in the different ages and periods of society, not only in what 
concerns justice, but in what concerns police, revenue and arms, 
and whatever else is the subject of law.” This shows how little 
it was Smith’s habit to separate (except provisionally), in his 
conceptions or his researches, the economic phenomena of 
society from all the rest. The words above quoted have, indeed, 
been not unjustly described as containing “an anticipation, 
wonderful for his period, of general sociology.” 

There has been much discussion on the question— -What 
is the scientific method followed by Smith in his great work ? 
By some it is considered to have been purely deductive, a view 
which Buckle has perhaps carried to the greatest extreme. 
He asserts that in Scotland the inductive method was unknown, 
and that although Smith spent some of the most important 
years of his youth in England, where the inductive method was 
supreme, he yet adopted the deductive method because it was 
hal^|te^dly followed in Scotland. That the inductive spirit 
mefdied no influence on Scottish philosophers is certainly not 
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true ; Montesquieu, whose method is essentially inductive, was 
in Smith’s time closely studied by Smith’s fellow-countrymen. 
What may justly be said of Smith is that the deductive bent 
was not the predominant character of his mind, nor did his great 
excellence lie in the “ dialectic skill ” which Buckle ascribes 
to him. What strikes us most in his book is his wide and keen 
observation of social facts, and his perpetual tendency to dwell 
on these and elicit their significance, instead of drawing conclu- 
sions from abstract principles by elaborate chains of reasoning. 

That Smith does, however, largely employ the deductive 
method is certain ; and that method is legitimate when the 
premises from which the deduction sets out are known universal 
facts of human nature and properties of external objects. 
But there is another species of deduction which, as Cliffe 
Leslie has shown, seriously tainted the philosophy of Smith — in 
which the premises are not facts ascertained by observation, 
but the a priori assumptions which we found in the physiocrats. 
In his view, Nature has made provision for social wellbeing by 
the principle of the human constitution which prompts every 
man to better his condition : the individual aims only at his 
private gain, but is “ led by an invisible hand ” to promote 
the public good ; human institutions, by interfering with this 
principle in the name of the public interest, defeat their own 
end ; but, when all systems of preference or restraint are taken 
away, “ the obvious and simple system of natural liberty 
establishes itself of its own accord,” This theory is, of course, 
not explicitly presented by Smith as a foundation of his economic 
doctrines, but it is really the secret substratum on which they 
rest. Yet, whilst such latent postulates warped his view of things, 
they did not entirely determine liis method. His native bent 
towards the study of things as they are preserved him from 
extravagances into which many of his followers have fallen. 
But besides this, as Leslie has pointed out, the influence of 
Montesquieu tended to counterbalance the theoretic prepos- 
sessions produced by the doctrine of the jus naturae. We 
arc even informed that Smith himself in his later years was 
occupied in preparing a commentary on the Esprit des lois. He 
was thus affected by two different and incongruous systems of 
thought'- one setting out from an imaginary code of nature 
intended for the benefit of man, and leading to an optimistic 
view of the economic constitution founded on enlightened self- 
interest ; the other following inductive processes, and seeking 
to explain the several states in which human societies are found 
existing, as results of circumstances or institutions which have 
been in actual operation. And we find accordingly in his great 
work a combination of inductive inquiry with a priori specu- 
lation founded on the “ Nature ” hypothesis. 

Some have represented Smith’s work as of so loose a texture 
and so defective in arrangement that it may be justly described 
as consisting of a series of monographs. But this is certainly an 
exaggeration. The book, it is true, is not framed on a rigid 
mould, nor is there any parade of systematic divisions and 
subdivisions. But, as a body of exposition, it has the real 
unity which results from a mode of thinking homogeneous 
throughout and the general absence of such contradictions 
as would arise from an imperfect digestion of the subject. 

Smith sets oat from the thought that the annual labour of a nation 
is tlie source from which it derives its supply of the necessaries and 
conveniences of life. He does not of course contemplate labour as the 
only factor in production ; but it has been supposed that by empha- 
sizing it at the outset he at once strikes the note of difference between 
himself on the one liand,and both the mercantilists and the physiocrats 
on the other. The improvement in the productiveness of labour 
depends largely on its division ; and he proceeds accordingly to give 
his unrivalled exposition of that principle, of the grounds on which it 
rests, and of its greater applicability to manufactures than to agri- 
culture, in consequence of which the latter relatively lags behind in 
the course of economic development. The origin of the division of 
labour he finds in the propensity of human nature “ to truck, barter 
or exchange one thing for another.'* He shows that a certain 
accumulation of capital is a condition precedent of this division, and 
that the degree to which it can be earned is dependent on the extent 
of the market. When the division of labour 1ms been established, 
each member of tlie society must have recourse to the others for the 
supply of most of his wants ; a medium of exchange is thus found to 
be necfi^pory, and money comes into use. The exchange of goods 
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against each other or against money gives rise to the notion of value. 
This word has two meanings — that of utility, and that of purchasing 
power ; the one may be called value in use, the other value in ex- 
change. Merely mentioning the former, Smith goes on to study the 
latter. What, he asks, is the measure of value ? what regulates the 
amount of one thing which will be given for another ? “ Labour,'* 
Smith answers, “ is the real measure of tlie exchangeable value of all 
commodities.** *' Equal quantities of labour at all times and places, 
are of equal value to the labourer.” ” Labour alone, therefore, never 
vai'ying in its own value, is alone the ultimate and real .standard by 
wliich the value of all commodities can at all times and places be 
estimated and compared. It is their real price ; money is their 
nominal price only.'* Money, however, is in men’s actual trans- 
actions the measure of value, as well as the vehicle of exchange ; and 
the precious metals are best suited for tliis function, as varying little 
ill their own value for periods of moderate length ; for distant times, 
com is a better standard of comparison. In relation to the earliest 
social stage, we need consider nothing but the amount of labour 
employed in the production of an article as detemuning its ex- 
oliange value ; but in more advanced periods price is complex, and 
consists in the most general case of three elements — wages, profit 
iind rent. Wages arc the reward of latiour. Profit arises as soon as 
stock, lieiiig accumulated in the hands of one person, is employed 
by him in setting others to work, and supplying them with materials 
and subsistence, in order to make a gam by what they produce. 
Rent arises as soon as the land of a country has all become private 
property ; ” the landlords, like all other men, love to reap where they 
never sowed, and demand a rent even for its natural produce.** In 
every improved society, tlien, these tliree elements enter more or less 
into the price of the far greater part of commodities. There is in 
every society or iieighlxiurhood, an ordinary or average rate of wages 
and profit in every dificrent employment of labour and stock, regu- 
lated by princi]>les to be explained hereafter, as also an ordinary or 
average rate of rent. These may be called the natural rates at the 
time when and the place where tjicy prevail; and the natural price of 
a commodity is what is sufficient to pay for the rent of the land, the 
wages of the labour, and the profit of the stock necessary for bringing 
the commodity to market. The market price may rise above or fall 
below the amount so fixed, being determined by the proportion 
between the (quantity brougiit to market and the demand of tliose 
who are willing to pay the natural price. I'owards the natural 
price as a centnj the market-price, regulated by competition, con- 
stantly gravitates. Some commodities, however, are subject to 
a monopoly of production, whether from the peculiarities of a 
locality or from legal privilege ; their price is always the highest 
that can be got ; the natural i)rice ol other commodities is the 
lowttst wlxich can be taken for any length of time together. The 
thrtje component parts or factors of price vary with the circum- 
stances of the society. The rate of wages is determined by a ” dis- 
l»ute ” or struggle of opposite interests between the employer and 
the workman. A xnininLum rate is fixed by the condition tliat they 
must be at least .sufficient to enable a man and bis wile to maintain 
thcm.selves and, in general, bring up a family. The excess above 
this will depend on the circumstances of the country, and the con- 
sequent dtmiand for labour — wages Ixjing high when national wealth 
is increasing, kjw when it is declining. The same circumstances 
<letermine the variation of profits, but in an opposite direction ; the 
increase of stock, which raises wages, tending to lower profit through 
the mutual competition of capitali.sts. ” The whole of the advantagc.s 
and di.sad vantages of the different employments of labour and stock 
must, in the same neighbourhood, be cither perfectly equal or con- 
tinually tending to equality” ; if one had greatly the advantage ovir 
the others, people would crowd into it, and the level would .soon be 
restored. Yet pecuniary wages and profits arc very different in 
different employments— either from certain circumstances affecting 
the employments, which recommend or di.sparage ihtJin in men’.s 
notions, or from national policy, ” wliich now'here leaves things at 
perfect liberty.” Here follows Smith's admirable exposition of the 
cause.s which produce the inecjualitics in wages arul profits just 
referred to, a passage affording ample evidence of his habits of nice 
observation of the less obvious traits in human natun?, and also of 
the operation both of these and of social institutions on economic 
facts. The rent of land comes next to be considered, as the last of the 
three elements of price. Rent is a monopoly price, equal, not to what 
the landlord could afford to take, but to what the farmer can afford 
to give. ” Such parts only of the produce of land can commonly Ikj 
brought to market, of which the ordinary price is sufficient to 
replace the stock which must he employed in bringing them tliither, 
together with the ordinary profits. If the ordinar^^ price is more than 
this, the surplus part will naturally go to the rent of the land. If it is 
not more, though the commodity may be brought to market, it can j 
afford no rent to the landlord. Whether the price is or is not more 
depends on the demand.** ” Rent, therefore, enters into th<? price of j 
commodities in a different way from wages and profits. High or low 
wages and profit are the causes of high or low price ; high or low rent 
is the effect of it.'* 

Rent, wages and profits, as they are the elements of price, are 
also the constituents of income ; and the three great orders of 
every civilized society, from whose revenues that of every other 
order is ultimately derived, are the landlords, the labourers and the 
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capitalists. The relation of the interests of these three classes to those 
of society at large i.s different. The interest of the landlord always 
coincides witli the general interest : whatever promotes or obstructs 
the one has the same effect on the other. So also does that of the 
labourer : when tlic wealth of tlie nation is progressive, luH wages 
are high ; they are low when it is stationary or retrogressive. “ I'he 
interest of the third order has not the same connexion with the 
general interest of the society as that of the other two ; ... it is 
^ways in some respects different from and opposite to tliat of the 
public.** 

The subject of tlie .second book is ” the nature, accumulation 
and improvement of stock.” A man's whole stock conisists of two 
portions — that which is reserved for his imniediato consumption, 
and tliat which is emi)l()yed so as to yield a rc^ venue to its owner. 
This latter, which is his ” capital,” is divisible into the two classes 
of ** fixed ” and ” circulating.” The first is such as yields a profit 
without pas.sing into other hands, i'he .st^coiul consists of such 
goods, raised, manufactun'd or purchasc'd, as are sold for a profit 
and replaced by otlier goods ; t]iis .sort of ca])ital is therefore con- 
stantly going from and returning to the liands ot its owner. The 
whole capital of a society falls under the saiin^ two heads. Its 
fixed capital consists chiefly of (1) niacliiiu's, (2) buildings which 
are the means of procuring a revenue, (3) agricultural improve- 
ments and (4) tlie acquired and useful abilities ot all members of 
the socie^ (.since sometimes known as ” })ersonal capital *'). Its 
circulating capital is also composed of four parts — (1) money, (2) 
provisions in the hands of the dealers, (3) mattTials and (4) com- 
pleted work in tlie hands of the manufacturer or mendiant. Next 
comes the distinction of the gross national rcvciuu* from the net — 
the first being the whole produce of the land and labour of a country, 
the second what remains after dodnctiiig the expen.se ot maintaining 
the fixed capital of the country and that j>art of its circulating c.ji})ital 
which consists of money. Money, ” the great wheel of circulation,” 
is altogether different from the goods wliich are circulated by means 
of it ; it is a costly instrument by means ol wliich all that each 
individual receives is distributed to liim ; and tJie exiienditure 
required, first to provide it, and afterwards to maintain it, is a 
deduction from the net revenue of the .society. In (hwelojiment of 
this consideration. Smith goes on tc» explain the gain to the com- 
munity ari.sing from the substitution of paper money for that com- 
posed of the precious metals ; and here occurs the remarkable 
illustration, in wliich the use of gold and silver money is compared to 
a liighway on the ground, that of paper motu‘y to a wagon way 
through the air. In proceeding to consider the accumulation of 
capital, he is led to the di.stinction between jiroductive and unpro- 
ductive laliour — the former being that which i.s fixed or realized in 
a particular object or vendible article, the latter that wliich is not 
.so realized. 'Iho former is exemplified in the labour of tlie manu- 
facturing workman, th<5 latb-r in that of the menial servant. A 
broad lin<; of demarcation is thus drawn between the labour which 
results in commodities or increased valuti of commodities, and tliat 
which does no more than render scrvictss : the former is productive, 
the latter unproductive. ” l^roductive *’ is by no mean.s equivalcmt 
to ” useful ” ; the labours of tJic magistrate, the soldier, the church- 
man, lawyer and physician, are, in Smith's sense, unproductive. 
l*roductive laboun^rs alone are employed out of capital ; unpro- 
ductive lalx)urors, as well as those* who do not labour at all, are all 
maintained by revtmne. In advancing industrial communities, the 
portion of annual produce, set ajjart as cajiital, bijars an increa.sing 
]>roportion to that which is immediately dc'stmed to constitute a 
revenue, either as rent or as profit. Parsimony is the source ol the 
iTicrea.se of c.fipital ; by augmenting the fund devoted to the main- 
tenance of productive hands, it puts in motion an additional quantity 
of industry, which adds to the value of the annual jiroduee. What 
is annually saved is as regular ly consumed as what is spent, but by a 
different .set of irersoiis. by i>rocluctive labourers instead of idlers or 
unproductive labourers ; and the former reproduce with a profit 
the value of their consumption. I'iie prodigal, encroaching on his 
capital, diminishes, as far as in him lies, tin; aniount of })rQductive 
lal>our, and so the wealth of the country ; nor i.s this resutt^Hfitocted 
by his exi)enditure being on home-made, as distinct f ropM »fOCeign 
commodities, livery jnodigal, thcTtdore, is a public enemK^very 
frug.'d man a jrublic benefactor. 'I'he only mode of incrilM|l|g the 
annual produce ol the land and labour is to increase either thi iM 
of jiroductive laliourers or the productive^ powers of those latiurers. 
Either process will in general require additional capital, the Imrmer 
to maintain the new labourers, the latte-r to provide imputived 
machinery or to enable the employer to introduce a more complete 
division of labour. In what are commonly called loans of money, 
it is not really the money, but the money's worth, that tlie boir^er 
wants ; and the lender really a.s.signs to him the right to a cemin 
portion of tlie annual produce oi the land and labour of the country. 
As the general capital ol a country increases, so also does the par- 
ticular portion ol it from which the possessors wish to derive a 
revenue without tKung at the trouble of employing it themselves, 
and, as the quantity of .stock thus available lor loans is augmented, 
the interest diminishes, not merely “ from the general causes which 
make the market price of things commonly dimini.sh as their quantity 
increases,” but txicau.sc, with the increase of capital, ” it becomes 
gradually more and more difficult to find within the country a 
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profitable method of employing any new capital ** — whence arises a 
competition between different capitals, and a lowering of profits, 
wliich must diminish the price which can be paid for tlie use of 
capital, or in other words the rate of interest. It was formerly 
wrongly supposed, and even Locke and Montesquieu did not escape 
this error, that the fall in the value of the precious metals consequent 
on the discovery of the American mines was the real cause of the 
general lowering of the rate of interest in Europe. But this view, 
already refuted by Hume, is easily seen to be erroneous. " In some 
countries the int«‘rest of money has been prohibited by law. But, 
as something can everywhere be made by the use of money, some- 
thing ought everywhere to be paid for the use of it," and will in 
fact be paid for it ; and the prohibition will only heighten the evil 
of usury by increasing the risk to the lender. The legal rate should 
lx* a very little above the lowest market rate ; sober people will then 
be i)rcferred as borrowers to prodigals and jirojectors, who at a higher 
legal rate would have an advantage over them, being alone willing 
to offer that liigluT rate. 

As to the ditterent employments of capital, the quantity of pro- 
ductive labour i)ut in motion by an equal amount varies extremely 
according as that amount is c*mi)loyed— (i) in the improvement of 
lands, mines or fisheries, (2) in manufactures, (3) in wholesale or 
(4) retail trade. In agriculture " Nature labours along with man," 
and not only the capital of the farmer is reproduced with his pro- 
fits, but also the rent of the landlord* It is therefore the employ- 
ment of a given capital which is most advantageous to society. 
Next in order come manufactures ; then wholesale trade — first the 
home trade, secondly the foreign trade of consumption, last the 
carrying trade. All these employments of capital, however, are not 
only advantageous, but necessary, and will introduce themselves 
in the due degree if left to individual enterprise. 

These fi.rst two lx)ok8 contain Smith's general economic scheme ; 
and we have stated it as fully as was consistent with the brevity here 
necessary, because from this formubitioii of doctrine the English 
classical school set out, and round it the discussions of more modern 
times in different countries have in a great measure revolved. 

The critical pliilosopliers of the i8th century were often destitute 
of the liiwStorical spirit, which was no part of tfie endowment needed 
for their principal social office. But some of the most eminent of 
them, especially in Scotland, showed a marked capacity and pre- 
dilection for lustorical studies. Smith was among the latter ; Karl 
Knies and others justly remark on the masterly sketches of this 
kind which occur in the iViialth of Nations, 'I'he longest and most 
(ilaborate of these occupies the third book ; it is an account of the 
course followed by the nations of modern Europe in the successive 
development of the several forms of industry. It affords a curious 
example of tlie efiect of doctrinal prei)ossessions in obscuring the 
results of historical inquiry. Whilst he correctly describes the 
European m<ivemcnt of industry, and explains it as arising out of 
adequate social causes, he yet, in accordance with the absolute 
principles which l^iinted his philosophy, protests against it as in- 
volving an entire inversion of the " natural order of things," First 
agriculture, then manufactures, lastly foreign commerce ; any 
other order than this he considers " unnatural and retrograde." 

The fourth book is principally devoted to the elaborate and ex- 
haustive polemic against the mercantile system wliich finally drove 
it from tile field of science, and has exercised a powerful influence on 
economic legislation. When protection is now advocated, it is 
commonly on different grounds from those wliich were in current use 
before the time of Smith. He believed that to look for the restora- 
tion of freedom of foreign trade in Great Britain would have been 
" as absurd as to expect that an Oceana or Utopia should be estab- 
lished in it.” His teaching on the subject is not altogether un- 
qualified ; but, on the whole, with respect to exchanges of every kind, 
where economic motives alone enter, his voice is in favour of freedom. 
He has regard, however, to political as well as economic interests, 
and on the ground that ” defence is of much more importance than 
opulence " j)ronoiuices the Navigation Act to have been ” perliaps 
the wisest of all the commercial regulations of England." Whilst 
objecting to the prevention of the export of wool, he proposes a tax 
on thalteiyort as somewhat less injurious to the interest of growers 
than th^fflipilubition, whilst it would ” afford a sulheieut advantage " 
to the 4 Minstic over the foreign manufacturer. This is, perliaps, lus 
most iMMI^d deviation from the rigour of principle ; it was doubtless 
a coucenibn to popular opinion with a view to an attainable practical 
improiifemcnt. The wisdom of retaliation in order to procure the 
repeal 'of liigh duties or prohibitions imposed by foreign govern- 
ments depends, he says, altogether on the likelihood of its success in 
effecting the object aimed at, but he does not conceal his contempt for 
the practice of such expedients. The restoration of freedom in any 
maiwacture, when it has grown to considerable dimensions by means 
of high duties, should, he thinks, from motives of humanity, be 
brought about only by degrees and w'ith circumspection — though 
the amount of evil which would be caused by the immediate abolition 
of the duties is, in his cminion, commonly exaggerated. The case in 
which J. S. Mill justified protection — that, namely, in which an 
industry well ada^ed to a country is kept down by the acquired 
ascendancy of fot«gn protlucers — is referred to by bmith ; but he 
is opposed tdr the admission of this exception for reasons which do 
not appear to be conclusive. He is perhaps scarcely consistent in 
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approving the concession of temporary monopolies to joint-stock 
companies undertaking risky enterprises ” of which the public is 
afterwards to reap the l>encnt." * 

He is less absolute in his doctrine of governmental non-in terfcrence 
when he comes to consider in his fifth Iwok the ” expenses of the 
sovereign or the commonwealth.” He recognizes as coming within 
the functions of the state the erection and maintenance of those 

S ublic institutions and public works which, though advantageous to 
xe society, could not repay, and therefore must not be thrown upon, 
individuals or small groups of individuals. He remarks iu a just 
historical spirit that the performance of these functions requires very 
different cfegrees of expense in the different periods of society. 
Besides the institutions and works intended for public defence and 
the administration of ju.stice, and those required for facilitating the 
commerce of the society, he considers those necessary for promoting 
the instruction of the people. He thinks the public at large may 
with propriety not only facilitate and encourage, but even impose 
upon almOvSt the whole body of the people, the acquisition in youth 
of the most essential elements of education. He suggests as the 'mode 
of enforcing this obligation the requirement of submission to a test 
examination ” before any one could obtain the freedom in any 
corporation, or be allowed to set up a trade in any village? or town 
corporate.” Similarly, he is of opinion that some ])robation, even in 
the higher and more difficult sciences, might lx: enforced as a con- 
dition of exercising any liberal ])rofession, or becoming a candidate 
for any honourable office. 'J'he expense of the institutions for 
religious instruction as well as for general education, he holds, may 
without injustice be defrayed out of the funds of the whole society, 
though he would apparently prefer that it should lie met by the 
voluntary contributions of those who think they have occasion for 
sucli education or instruction. 

To sum up, it may be said that the Wealth of Nations certainly 
operated powerfully through the harmony of its critical side with the 
tendencies of the half-century which followed its publication to the 
assertion of iiersonal freedom and ” natural rights.” It discredited 
the economic policy of the past, and promoted the overthrow of 
institutions wliich had come down from earlier times, hut were im- 
suiled to modern .society. As a theoretic treatment of social economy, 
and therefore as a guide to social reconstruction and })ractice in the 
future, it is provisional, not definitive. But when the study of its 
subject comes to lie systematized on the basis of a general social 
philosophy more comiiletc and durable than Smith's, no contribu- 
tions to that final construction will be found so valuable as his. 

Buckle has the idea that the two principal works of Smith, the 
Theory of Moral Sentiments and the Wealth of Nations, are mutually 
comj)lementary parts of one great scheme, in which human nature 
is intended to be dealt with as a whole — the former exhibiting the 
operation of the benevolent feelings, the latter of wliat, by a singular 
nomenclature, inadmissible since Butler wrote, he calls ” the passion 
of selfishness." In each division the motive contemplated is re- 
garded as acting singly, without any interference of the opposite 
princij)lc. This ai>pcars to be an artificial and misleading notion. 
Neither in the plan of Smith's university course nor in the well- 
known passage at the end of his Moral Sentiments is there any indica- 
tion of liis having conceived such a bipartite scheme. The object of 
the Wealth of Nations is surely in no sense psychological, as is that of 
the Moral Sentiments, The purpose of the work Ls to exhibit social 
phenomena, not to demonstrate their source in the mental constitu- 
tion of the individual. 

The following may be referred to for biographical details : Dugald 
Stewart, Biographical Memoir of Adam Smith, originally read (1703) 
b«ftore the Koyal Society of Edinburgh, and afterwards prefixed to 
Smith's Essays on Philosophical Subjects ; J. A. Farrer, Adam Smith 
(1881) ; Ji. B. Haldane, Life of Smith (1887), and the very full and 
excellent Life of Adam Smith by John Rae (1895). Additional 
particulars are given in Brougham's Men of Letters and Science, 
Burton’s Life of Hume and Alexander Carlyle's Autobiography ; and 
some characteristic anecdotes of him will be found in Memoirs of the 
Life and Works of Sir John Sinclair (1837), For comments on his 
Theory of Moral Sentiments, sec, besides Stewart, as cited above, Dr 
T. Brown's Philosophy of the Human Mind, lects. 80 and 81 ; Sir J. 
Mackintosh 'sDisseWtthon on the Progress of Ethical Philosophy', and the 
art. Ethics in the present work. On the Wealth of Nations, see the 
prefaces to M'CuUocli’s, Rogers's, Shield Nicholson’s and Canaan's 
editions of that work; Rogers’s Historical Gleanings (1869) ; the 
art. " Smith " in Coquelin and Guillaumin's Dictionnaire de Vico^ 
nomie politique', Bagehot's Economic Studies (1880); and Cossa's 
Guide to the Study of Political Economy (Eng. trans., 1880), chap, v. 
See also Professor Shield Nicholson's Project of Empire (1909), 
which is a critical study of the Economics of Impenalism, witli 
special reference to the ideas of Adam Smith ; and Professor W. 

J. Ashley’s essay in Compatriots Club Lectures {19^$) on " Political 
Economy and the Tariff Problem." See also Professor W. J. 
Ashley's Select Chapters and Passages from the ** Wealth of Nations 

(1895). (J K- 

* professor Bastable calls attention to the interesting fact that 
the proposal of an export duty on wool and the justification of a 
temporary monopoly to joint-stock companies botli appear for the 
first time in the edition of 1784. 



SMITH, A. R.— SMITH, CHARLOTTE 


SMITH, ALBERT RICHARD (1816-1860), English author and 
public entertainer, was bom at Chertsey, Surrey, on the 24th of 
May 1816. He studied medicine in Paris, and his first literary 
effort was an account of his life there, which appeared in the 
Mirror. He gradually relinquished his medical work for light 
literature. Though a journalist rather than a literary figure, 
he was one of the most popular men of his time, and a favourite 
humorist in the vein of humour then in vogue. He was one 
of the early contributors to Punch and was also a regular contri- 
butor to Bentley's Miscellany, in whose pages his first and best 
book, The Adventures of Mr Ledbury, appeared in 1842. His 
other books were, Christopher Tadpole (1848), issued in monthly 
parts, Pottleton's Legacy (1849), and a series of so-called natural 
histories, The Gent, The Ballet Girl, The Idler upon Town and 
The Flirt. Albert Smith also wrote extravaganzas and adapted 
some of Charles Dickens’s stories for the stage. He founded and 
edited a monthly magazine called The Man in the Moon, from 
1847 to 1849. In 1851 he ascended Mont Blanc, and the year 
after produced at the Egyptian Hall the descriptive entertain- 
ment, which he called “ Mont Blanc,” describing the ascent of 
the mountain and the Englishman abroad. This success was 
followed by other entertainments of the kind, among them 
** China.” Smith married in 1859 a daughter of Robert Keeley, 
the comedian. He died in Fulham, London, on the 23rd of 
May i860. Smith received great help from his brother, Arthur 
W. W. Smith (1825 -1861), who had also been educated for 
medicine. He managed the entertainments at the Egyptian 
Hall from 1852 to i860. He also planned Charles Dickens’s 
readings in 1858, and made arrangements for a second series, 
but died before they were completed ^ 

SMITH, ALEXANDER (1830-1867), Scottish poet, son of a 
lace-designer, was bom at Kilmarnock on the 31 st of Decemlxir 
1830. His parents being too poor to send him to college, he was 
placed in a linen factory to follow his father’s trade of a pattern 
designer. His early poems appeared in the Glasgow Citizen, 
in whose editor, James Hcdderwick, he found a sympathizing 
and appreciative friend. A Life Drama and other Poems (1853) 
was a work of promise, ran through several editions, and gained 
Smith the appointment of secretary to Edinburgh University 
in 1854. As a poet he was one of the leading representatives 
of what was called the “Spasmodic” School, now fallen into 
oblivion. Smith, P. J. Bailey and Sydney Dobell were satirized 
by W. E. Aytoun in 1854 in Firmilian : a Spasmodic Tragedy. 
In the same year Sydney Dobell came to Edinburgh, and an 
acquaintanceship at once, sprang up between the two, which 
resulted in their collaboration in a book of War Sonnets (1855), 
inspired by the Crimean War. After publishing City Poems 
(1857) and Edwin of Deira (1861), a Northumbrian epic poem. 
Smith turned his attention to prose, and published Dreamthorp : 
Essays written in the Country (1863) and ^ Summer in Skye. 
His last work was an experiment in fiction, Alfred llagart's 
Household (t866), which ran first through Good Words. He 
died on the 5th of January 1867. 

A niemoir of Smith by P. P. Alexander was prefixed to a volume 
entitled Last Leaves. 

SMITH, ANDREW JACKSON (1815-1897), American soldier, 
was bom in Bucks county, Pennsylvania, on the 28th of April 
1815 and graduated at West Point in 1838. He was engaged on 
active service on the south-west frontier and in Mexico, and 
afterwards in Indian warfare in Washington and Oregon terri- 
tories, becoming first lieutenant in 1845, captain in 1847, and 
major in 1861. In the latter year, on the outbreak of the Civil 
War, he became a colonel of volunteer cavalry in the Federal 
army, rising early in 1862 to the rank of brigadier - general 
U.S.V., and to the chief command of the cavalry in the Missouri 
department. Assigned afterwards to the Army of the Tennessee, 
he took part in the first attack on Vicksburg and the capture of 
Arkansas Post, and commanded a division of the Xlll. corps in 
the final Vicksburg campaign. Later he led a division of the 
XVI. corps in the Red River expedition of Cien. N. P. Banks, and 
received the brevet of colonel for his services at the action of 
Pleasant Hill. In May 1864 he became lieutenant-colonel U.S.A. 
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and major-general U.S.V., and during the greater part of the 
year was employed in Missouri against the Confederate general 
Sterling Price. Thence he was summoned to join forces with 
G. H. Thomas at Nashville, then threatened by the advance of 
Gen, J. B. Hood. He bore a conspicuous share in the crowning 
victory of Nashville {q.v.), after which he commanded the XVL 
corps in the final campaign in the south. J ust before the close of 
the war he was breveted brigadier-general U.S.A. for his servictis 
at the action of Tupelo, Mississippi, and major-general U.S.A. 
for Nashville. He resigned his volunteer commission in 1866 and 
became colonel of the 7th IJ.S. Cavalry. In 1869, however, he 
resigned in order to become postmaster of St Louis, where he 
died on the 30th of January 1897. 

SMITH, CHARLES EMORY (1842-1908), American journalist 
and political leader, was bom in Mansfield, Connecticut, on the 
i8th of February 1842, In 1849 his family removed to Albany, 
New York, where he attended the public schools and the Albany 
Academy. He graduated at ITnion College in 1861 , was a recruit- 
ing officer on the staff of General John F. Rathbone (1819-1901) 
in 1861-1862, taught in the Albany Academy in 1862-1865, and 
was editor of the Albany Express in 1865-1870; joined the staff 
of the Albany Journal in 1870, and was editor-in-chief of this 
paper from 1876 to 1880. In 1879-1880 he was a regent of the 
University of the State of New York. From t88o until his 
death he was editor and part proprietor of the Philadelphia Press. 
He was active as a Republican in state and national politics ; 
was chairman of the (ommitbHj on Resolutions of the New 
York State Republican ('onventions from 1874 to 1880 (excepting 
1877), and was president of the convention of 1879 ; and was a 
delegate to several National Republican ( ‘onventions, drafting 
much of the Republican platforms of 1876 and 1896. In 1890- 
1892 he was United States minister to Russia, and during that 
period had charge of distributing among the Russian famine 
sufferers more than $100,000 in money, and five shiploads of 
food. He was postmaster-general in the cabinet of Presidents 
McKinley and Roosevelt from April 1898 until January 1902, and 
did much to develop the rural free delivery system. He died in 
Philadelphia on the 19th of January 1908. 

SMITH, CHARLES FERGUSON (1807-1862), American soldier, 
graduated from West Point Academy in 1825, and a few years 
later became an instructor there, rising eventually to be com- 
mandant. As a battalion commander he distinguished himself 
at the Mexican War, at Palo Alto, Resaca, Monterey and 
Churubusco. He commanded the Red River expedition of 1856, 
and served under Albert Sidney Johnston in Utah (1857-1860). 
On the outbreak of the Civil War in i86t he accepted a commis- 
sion as brigadier-general of Union volunteers, and found himself 
under the command of Grant, who had been his pupil at W(?st 
Point. This difficult situation was made easy by Smith’s 
loyalty to his young chief, and the old soldier led his division 
of raw volunteers with success at Fort Donelson. His ripie 
experience, dignity, and unselfish character made him Grant’s 
mainstay in the early days. He went up the Tennessee with the 
first expedition, but at Savannah, Tennessee, met with a serious 
accident. His senior brigadier led his division at the battle of 
.Shiloh and he died on April 25, 1862. The early close of his 
career in high command deprived the Union army of one of its 
best leaders, and his absence was nowhere more felt than on the 
battlefield of Shiloh, where the Federals paid heavily for the 
inexperience of their generals. A month before his death he had 
lieen made major-general of volunttfers. 

SMITH, CHARLOTTE (1749-1806), English novelist and poet, 
eldest daughter of Nicholas Turner of Stoke House, Surrey, was 
bom in I-ondon on the 4th of May 1749. She left school wlum 
she was twelve years old to enter .society. She married in 1765 
Benjamin Smith, son of a merchant who was a director of the 
East India Company. They lived at first with her father-in-law, 
who thought highly of her business abilities, and wished to keep 
her with him ; but in 1774 Charlotte and her husband went to 
live in Hampshire. The elder Smith died in 1776, leaving a com- 
plicated will, and six years later Benjamin Smith was imprisoned 
for debt. Charlotte Smith’s first publication war. Elegiac .Sonnets 
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aftd oihtr Essays (1784)^ dedicated by permission to William 
Hayley, and printed at her own expense. For some months Mrs 
Smith and her family lived in a tumble-down ch&teau neai* Dieppe^ 
where she produced a translation of Manotj Lescaut (1785) and a 
Romance of Real Life (1786), borrowed from Les Causes Celebres. 
On her return to England Mrs Smith carried out a friendly 
separation between herself and her husband, and thenceforward 
devoted herself to novel writing. Her chief works are : — 
Emmeline, w the Orphan of the Castle (1788) ; Celestina (1792) ; 
Desmond (1792); The Old Manor House \ The Young 

Philosopher (1798); and Conversations introducing Poetry (1804). 
She died at Tilford, near Famhara, Surrey, on the 28th of 
October 1806. She had twelve children, one of whom, Lionel 
(1778-1843), rose to the rank of lieutenant-general in the army. 
He became K.C.B. in 1832 and from 1833 to 1839 was governor 
of the Windward and Lwward Islands. 

Charlotte Smith's novels were highly praised by her contem- 
j>oraries and are still noticeable for their ease and grace of style. 
Hayley said that Emmeline ^ considering the situation of the author, 
was the most wonderful production he had ever seen, and not 
inferior to any book in that fascinating species of composition 
(Nichols, Illustrations of Literature, vii. 708). The beat account of 
Mrs Smith is by Sir Walter Scott, and is based on material supplied 
by her sister, Airs Dorset, with a detailed criticism of her work by 
Scott (Misc, Prose Works, 1841, i. 348-359). Charlotte Smith is 
best remembered by her charming poems for children. 

SMITH, COLVIN (1795-1875), Scottish portrait-painter, was 
bom at Brechin, Scotland, in 1795. He studied in London in 
the schools of the Koyal Academy and worked in Nollekens’s 
studio. He then proceeded to Italy, where he executed some 
fine copies from Titian ; and at Antwerp he made studies from 
the works of Rubens. Returning to Scotland in 1827, he settled 
in Edinburgh, occupying the house and studio which had formerly 
belonged to Raeburn. Soon he attained a wide practice as a 
portrait-pamter, and among his sitters were Lord Jeffrey, Henry 
Mackenzie, author of 2 ' he Man of Feeling, and many of the most 
celebrated Scotsmen of the time. His portrait of Sir Walter 
Scott w’as so popular that he executed some twenty replicas 
of it, for seven of which he received fresh sittings. His works arc 
distinguished by excellent draftsmanship, by directness and 
simpUcity of treatment, and by well-marked individuality. He 
died in Edinburgh on the 21st of July 1875. 

SMITH, EDMUND KIRBY (1834-1893), Confederate general 
in the American Civil War, was the son of Joseph Lee Smith 
{1776 1846), an American lawyer and soldier, who served with 
credit in the war of 1812. and rose to the rank of colonel U.S.A. 
His cider brother, Ephraim Kirby Smith (1807-1847), also a 
soldier, fell at Molino del Key ; and Joseph Lee Kirby Smith, 
Ephraim’s son, w^ho took the Federal side in the Civil War, was 
mortally wounded at the battle of Corinth, having at the age of 
twenty-six attained the rank of brevet-colonel U.S.A. Edmund 
Kirby Smith was born at St Augustine, Fla., on the i6th of 
May 1824, and graduated at \A^cst Point in 1845, being assigned 
to the infantry’. In the Mexican War he was breveted first 
lieutenant, and captain for gallantry at Vera Cmz and Cerro 
Gordo and at Contreras -Churubusco. He was assistant pro- 
fessor of mathematics at West Point from 1849 to 1852 and 
was later engaged in Indian warfare on the Texas frontier. In 
18^1 he attained the rank of major. When Florida seceded he 
resigned his arm)' commission and entered the Confederate service 
as a lieutenant-colonel. He was made a brigadier-general on 
the 17th of June 1861, and was wounded at the battle of Bull 
Run (^.t'.). In C(^mmand of the Confederate forces in the Cumber- 
land Gap region Kirby Smith took part in General Bragg’s 
invasion of Kentucky in the autumn of 1862, and inflicted upon 
the Federal forces a severe defeat at Richmond, Ky-, on the 
30th of August ; and was present at the battles of Perryville 
and Murfreesboro (Stone’s River). From Febniary 1863 to the 
fall of the Confederacy he was in command of the trans-Missis- 
sippi department, and was successful in making this section of 
the Confederacy (isolated from the rest by the fall of Vicksburg) 
self-supporting. He instituted a regular system of blockade- 
running, and met and defeated the Red River expedition under 


General N. P. Banks in 1864. Kirby Smith and his troops 
surrendered on the 26th of May 1865, being the last armed forces 
of the Confederate states to do so. After the war, he was from 
1866 to 1868 president of the Atlantic and Pacific Telegraph 
company, from 1868 to 1870 president of the Western Military 
Academy, from 1870 to 1875 chancellor of the university of 
Nashville, and from 1875 to his death professor of mathematics 
at the university of the South, Sewanee, Tennessee. He died at 
Sewanee on the 38th of March 1893. 

SmTH, FRANCIS HOPKINSON (1838- ), American 

author, artist and engineer, was bom in Baltimore, Maryland, 
on the 23rd of October 1838, a descendant of Francis Hopkinson, 
one of the signers of the Declaration of Independence. He 
became a contractor in New York City and did much work for 
the Federal government, including the stone ice-hreaker at 
Bridgeport, Connecticut, the jetties at the mouth of the Con- 
necticut river, the foundation for the liartholdi Statue of Liberty 
in New York Harbour, the Race Rock Lighthouse off New TiOndon, 
Conn., and many life-saving stations. His vacations were spent 
sketching in the White Mountains, in Cuba, in Mexico, and 
afterwards in Venice, Constantinople and Holland. He pub- 
lished various volumes of travel, illustrated by himself ; they 
include Old Lines in New Black and White (1885) ; Well-Worn 
Roads (1886) ; A White Umbrella in Mexico (1889) ; Gondola 
Days (1897), and The Venice of To-Day (1897). His novels 
and short stories are especially felicitous in their portrayal of 
the Old South. Among them are: Col. Carter of CarlcrsvilLc 
(1891), which was successfully dramatized ; A Day at La Guerre s 
and other Days (1892); A Gentleman Vagabond (1895); Tom 
Grogan (1896); Caleh West, Masler^Diver (1898); The Other 
Fellow (1899); Fortunes of Oliver Horn (1902), which has 
reminiscences of his artist friends ; Col. Carter's Christmas 
(1904) ; At Close Range (1905); The Tides of Barnegat ( 1906) ; 
The Veiled IMy (1907); 2 'he Romance of an Old Fashioned 
Gentleman (1907) ; Peter (1908 ) ; and Forty Minutes Late and 
Other Stories (1909). 

SMITH, GEORGE (1789-1846), British publisher, founder of 
the firm of Smith, Elder & Co., was born in Scotland in 1789. 
From Elgin, where he was apprenticed to a bookseller, he migrated 
to London, where he found employment first with Rivingtons, 
and afterwards with John Murray. Jn j8i6 Smith and another 
Scot, Alexander Elder, began business at 158 Fenchurch Street 
as tH)okscllers and stationers ; and in 1819 they be(',ame pub- 
lishers also. It was here tliat George Smith (2) (1824-1901), the 
most famous member of the firm, was born on the 19th of March 
1824 ; and in the ssime year the business was removed to 65 
Comhill. At the age of fourteen George Smith (2) came into the 
business, and in 1843 he took over the control of the publishing 
department. On his father’s death in 1846 the responsibility 
of the business devolved principally upon him, and under his 
management it increased thirteen times in twenty years. A 
large portion of the business was connected with foreign agencies 
and banking, especially with India, but tins was relinquished in 
1868 to his partner Henry S. King, who now separated from the 
firm, retaining the old premises at Comhill, while Smith removed 
the publishing business, now under his sole control, to 1 5 Waterloo 
Place. For over thirty years Smith was the friend and publisher 
of Ruskin, and it was with him that Jane Eyre found a publisher. 
In 1855 was started the Overland Mail, a weekly periodical for 
Indian readers, and the Homeward Mail, containing Indian news 
for English readers. By Smith, Elder & Co. were issued works 
by Darwin, Ruskin, Thackeray, Robert and Mrs Browning, 
Wilkie Collins, Matthew Arnold, Miss Martineau, James Payn 
and Mrs Humphry Ward. In 1866 was published Trollope’s 
Last Chronicles of Barset, for which £3000 was paid. In January 
i860 the first of George Smith’s three great undertakings was 
begun, the Comhill Magazine being issued in that month under 
the editorship of Tliackeray. The second venture was the 
founding in 1865 of the Pall Mall Gazette (see Newspapers). 
The third and most important was the publication of the Diction- 
ary of National Biography, the first volume of which was issued 
in 1882 ; it was completed in 1901, in 66 volumes ; and this 
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monumental work was the crowning effort of a successful career. 
Smith was a rich man, not only from his publishing business, 
but on account of his large ownership in the mineral water 
Apollinaris and other ventures. His second son, Alexander 
Murray Smith, joined the firm in 1890, and with him was associ- 
ated in 1894 his brother-in-law Reginald J. Smith, who in 1899 
became acting partner. George Smith himself died at Byfleet, 
near Weybridge, on the 6th of April 1901. 

See the memoir (iQOi) of George Smith {2) prefixed to vol. i. of 
the suppletiient to the Dictionary of National Biography ; reminis- 
cences contributed to the Cornhill Magazine (Nov. 1900-Fcb. 190J) 
by (ieorgt* Smith ; an article by Sir Leslie Stephen in the same 
magazine (May 1901) ; and the special number of the Cornhill in 
January lyio, published on its 50th anniversary. 

SBIITH, GEORGE George Smith of Coalville’*] (1831-1895), 
English philanthropist, was born near Tunstall, Staffordshire, 
on the 16th of February 1831. His father was a brickmaker, and 
when nine years old George Smith was working thirteen hours a 
day in the brickfields. Nevertheless he contrived to obtain some 
education, so that in time he improved his position, becoming 
manager of a brick and tile works. In 1857 he discovered, at 
('oalvillc, Ixjiccstershire, valuable seams of clay, and on the 
strength of this discovery organized a large brick-making business 
there. He advocated legislation in the interests of brickmakers, 
and ill particular called attention to the cruelty suffered in the 
brickfields by child-workers, whose claims he pressed at the 
Social Science congresses. In 1871 he published The Cry of the 
Children. This work awoke the interest of the (seventh) earl of 
Shaftesbury and of A. J. Mundella, and, in the same year, was 
passed an act providing for the government inspection of brick- 
yards, and the regulation of juvenile and female labour there. 
Smith’s share in this act aroused great antagonism, and at the 
end of 1872 he was dismissed from his position at Coalville, and 
reduced to ^rcat poverty. Nevertheless he turned his attention 
to the conditions of life of the hundred thousand |)ersons living 
on canals. As the result of his representations on the subject the 
Canal Boats Bill was introduced by Mr Sclater-Booth (afterwards 
Lord Basing). This bill, which came into force in 1878, provided 
for the education of children on canal boats, and regulated the 
sanitary condition of life on board. In 1884 was passed another 
bill strengthening the provisions of the first. From that date 
onwards Smith devoted his attention to improving the condition 
of Gipsy children which he had described in his Gipsy Life (1880). 
A Moveable Dwellings Bill embodying his views was several times 
introduced into parliamtml, but always defeated. In 1885 
Smith received a grant from the royal bounty fund. He died at 
Crick near Rugby on the 2Tst of June 1895. 

See George Smith of Coalville^ the Story of an Enthusiast, by E. 
Hodder (1896). 

SMITH, GEORGE (1840-1876), English Assyriologist, was born 
on the 26th of March 1840 at Chelsea, London. His father 
was a working man, and at fourteen the boy was apprenticed to 
Messrs Bradbury and Evans to learn bank-note engraving. He 
had already shown a keen interest in tlie explorations of Layard 
and Rawlinsoii, and during th(? next few years he devoted all 
his spare time to studying the cuneiform inscriptions at the 
British Museum. His earnestness attracted the attention of Sir 
Henry Rawlinson, who permitted him the use of his room at the 
museum and placed the many casts and squeezes of the inscrip- 
tions at his disposal. Smith was thus enal)led to make his first 
discovery (the date of the payment of the tribute by Jehu to 
Shalmanezcr), and Sir Henry suggested to the trustees of the 
Museum that he should be associated with himself in the prepara- 
tion of the third volume of Cuneiform Inscriptions of Western 
Asia. Accordingly, in 1867, Smith was appointed assistant in the 
Assyriology department, and the earliest of his successes was the 
discovery of two inscriptions, one fixing the date of the total 
eclipse of the sun in the month Sivan in May 763 B.C., and the 
other the date of an invasion of Babylonia by the Elamites 
in 2280 B.c. In 1871 he published Annals of Assur’-bani-pal, 
transliterated and translated, and communicated to the newly- 
founded Society of Biblical Archaeology a paper on “ The Early 
History of Babylonia,” and an account of his decipherment of the 
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Cypriote inscriptions. In 1872 Smith achieved world-wide 
fame by his translation of the Chaldaean account of the Deluge, 
which was read before the Society of Biblical Archaeology on the 
3rd of December. In the following January Sir Edwin Arnold, 
the editor of the Daily Telegraphy arranged with Smith that he 
should go to Nineveh at the expense of that journal, and carry 
out excavations with a view to finding the missing fragments of 
the Deluge story. This journey resulted not only in the discovery 
of the missing tablets, but of fragments which recorded the suc- 
cession and duration of the Babylonian dynasties. In 1874 
Smith again left England for Nineveh, this time at the expense 
of the Museum, and continued his excavations at Kouyunjik. 
An account of his work is given in Assyrian Discoveries y published 
early in 1875. The rest of the year was spent in fixing together 
and translating the fragments relating to the Creation, the re- 
sults of which work were embodied in The Chaldaean Account of 
Genesis. In March 1876 the trustees of the British Museum 
despatched Smith once more to excavate the rest of Assur-bani- 
pal’s library. At Ikisji, a small village about 60 m. N.E. of 
Aleppo, he was prostrated by fever, and finally died at Aleppo 
on the 19th of August, He left a wife and children, on whose 
behalf a public subscription was made. 

SMITH, GEORGE ADAM (1856- ), Scottish divine, was 

born in Calcutta on the i9lh of October 1856, where his father, 
George Smith, C.I.E., was then principal of the Doveton College. 
He was educated at Edinburgh in the Royal High School, the 
University and New College. After studying at Tubingen and 
Leipzig and travelling in Egypt and Syria, he entered the ministry 
of the Free Church of Scotland and was appointed professor of 
Old Testament subjects in the Free Church College at Glasgow 
1892. In 1909 he was appointed principal of the University 
of Aberdeen. 

Among Ills works are The Book of Isaiah (2 vols., 1888-1890) ; The 
Book of the Twelve Brophets (2 vols., 1876-1877) ; Historical Geo- 
graphy of the Holy Land (1894) ; Jerusalem (2 vols., 1907) ; The 
Preaching of the Old Testament to the Age (1893) ; The Life of Henry 
Drummond (1898). 

SMITH, GERRIT (1797-1874), Amerit:an reformer and phil- 
anthropist, was born in Utica, New York, on the 6th of March 
1797. After graduating at Hamilton College in 1818, he assumed 
the management of the vast estate of his father, Peter Smith 
(1768-1837), long a partner of John Jacob Astor, and greatly in- 
creased the family fortune. About 1828 he became an active 
worker in the cause of temperance, and in his home village, 
Peterboro, he built one of the first temperance hotels in the 
country. He became an abolitionist in 1835, after seeing an anti- 
slavery meeting at Utica broken up by a mob. In 1840 he took 
a leading part in the organization of the Liberty Party, and in 
1848 and 1852 he was nominated for the presidency by the 
remnant of this organization that had not been absorbed by 
the Free Soil Party. An Industrial C'ongress ’* at Philadelphia 
also nominated him for the presidency in 1848, and the “ Land 
Reformers ” in 1856. In 1840 and in 1858 he was a candidate for 
the governorship of New York on an anti -slavery platform. 
In 1853 he was elected to the National House of Rcpresentative.s 
as an independent, and issued an address declaring that all men 
have an equal right to the soil ; that wars are brutal and un- 
necessary ; that slavery could be sanctioned by no constitution, 
state or federal ; that free trade is essential to human brother- 
hood ; that women should have full political rights ; that the 
Federal government and the states should prohibit the liquor 
traffic within their respective jurisdictions ; and that govern- 
ment officers, so far as practicable, should be elected by direct 
vote of the people. At the end of the first session he resigned 
his seat. After becoming an opponent of land monopoly, he gave 
numerous farms of fifty acres each to indigent families, and also 
attempted to colonize tracts in N. New York with free negroes; 
but this experiment was a failure. Peterboro became a station 
on the ** underground railroad ” ; and after 1850 Smith furnished 
money for the legal expenses of persons charged with infractions 
of the Fugitive Slave Law. With John Brown, to whom he gave 
a farm in Essex County, New York, he became very intimate, 
and from time to time supplied him with funds, though it seems 



SMITH, GOLDWIN— SMITH, H. B 


262 

without knowing that any of the money would be employed in an 
attempt to incite a slave insurrection^ Under the excitement 
following tlie raid on Harper’s Ferry he became temporarily 
insane, and for several weeks was confined in an asylum in Utica. 
He favoured a vigorous prosecution of the Civil War, but at its 
close advocated a mild policy toward the late Confederate states, 
declaring that part of the guilt of slavery lay upon the North. 
He even became one of the securities for Jefferson Davis, thereby 
incurring the resentment of Northern radical leaders. 

In religion ^ in politics Gerrit Smith was a radical. Believing 
that sectarianism was sinful, he separated from the Presbyterian 
Church in 1843, and was one of the founders of the Church at 
Peterboro, a non-scctarian institution open to all Christians of 
whatever shade of belief. His pri\'ate benefactions were bound- 
less ; of his gifts he kept no record, but their value is said to have 
exceeded $8,000,000. Though a man of great wealth his life 
was one of marked simplicity. He died on tlie 28th of December 
1874, while on a visit to relatives in New York City. 

See O. B. Frothingham, Gerrit Smith : a Biography (New York, 
1879). 

SMITH* GOLDWIN (1824-1910), British historian and publicist, 
was bom at Reading on the 20th of August 1824. He was 
educated at Eton and Magdalen College, Oxford, and after an 
undergraduate career of exceptional brilliancy was elected to 
a fellowship at University College. He threw his keen intellect 
and trenchant style into the cause of university reform, the 
leading champion of which was another fellow of University 
College, Arthur Penrh3m Stanley. On the Royal Conunission 
of 1850 to inquire into the reform of the university, of which 
Stanley was secretary, he served as assistant-secretary ; and he 
was secretary to the commissioners appointed by the act of 
1854, His position as an authority on educational reform was 
furilier recognized by a seat on the Popular Education Com- 
mission of 1858. In 1868, when the question of reform at Oxford 
was again growing acute, he published a brilliant pamphlet, i 
entitled The Reorganization of the University of Oxford, Besides 
the abolition of tests, effected by the act of 1871, many of the 
reforms there suggested, such as the revival of the faculties, 
the reorg^ization of the professoriate, the abolition of celibacy 
as a condition of the tenure of fellowships, and the combination 
of the colleges for lecturing purposes, were incorporated in the 
act of 1877, or subsequently adopted by the university. He 
gave the counsel of |Xjrfection tliat pass ” examinations ought 
to cease \ but he recognized that this change “ must wait on 
the reorganization of the educational institutions immediately 
below the university, at which a passman ought to finish his 
career.” His aspiration that colonists and Americans should be 
attracted to Oxford has been realized by Mr Rhodes’s will. 
On what is perhaps the vital problem of modern education, 
the question of ancient versus modern languages, he pronounced 
that the latter are indispensable accomplishments, but they 
do not form a high mental training ” — an opinion entitled to 
peculiar respect as coming from a president of the Modem 
Language Association. The same conspicuous openness of mind 
appears in iiis judgment, delivered after he had held the regius 
professorship of Modem History at Oxford from 1858 to 1866, 
that ** ancient history, besides the still unequalled excellence of 
the writers, is the best instrument for cultivating the historical 
sense.” As a historian, indeed, he left no abiding work; the 
multiplicity of his interests prevented him from concentrating 
on any one subject. His chief historical writings — The United 
Kingdom: a Political History (1899), and The United States: 
an Outline of Political History (i893)“though based on thorough 
familiarity with their subject, make no claim to original researdi, 
but are remarkable examples of terse and brilliant narrative. 

The outbreak of the American Civil War proved a turning- 
point in his life. Unlike most men of the ruling classes in 
England, he warmly championed the cause of the North, and 
his pamphlets, especially one entitled Does the Bible sanction 
American Slavery t (1863), played a prominent part in converting 
English opinion. Visiting America on a lecture tour in 1864, 
he received an enthusiastic welcome, and was entertained at a 


public banquet in New York, In 1868 he threw up his career 
m England and settled in the United States, where he held the 
professorship of English and Constitutional History at Cornell 
University till 1871. In that year he removed to Toronto, where 
he edited the Canadian Monthly ^ and subsequently founded the 
Week and the Bystander, He did not, however, cease to take an 
active interest in English politics. He had been a strong sup- 
porter of Irish Disestablishment, but he refused to follow Glad- 
stone in accepting Home Rule. He expressly stated that if 
he ever had a political leader, his leader was John Bright, not 
Mr Gladstone.” Speaking in 1886, he referred to his ** standing 
by the side of John Bright against the dismemberment of the 
great Anglo-Saxon community of the West, as I now stand 
against the dismemberment of the great Anglo-Saxon community 
of the East.” These words form the key to his views of the 
future of the British Empire. lie always maintained that 
Canada, separated by great barriers, running north and south, 
into four zones, eadi having unimpeded communication with 
the adjoining portions of the United States, was destined by 
its natural configuration to enter into a commercial union with 
them, which would result in her breaking away from the British 
empire, and in the union of the Anglo-Saxons of the American 
continent into one great nation. These views are most fully 
stated in his Canada and the Canadian Question (1891). Though 
describing himself as “ anti-imperialistic to the core,” he was 
yet deeply penetrated with a sense of the greatness of the 
British race. Of the British empire in India he said that '' it 
is the noblest the world has seen. . . . Never had there been such 
an attempt to make conquest the servant of civilization. About 
keeping India there is no question. England has a real duty 
there.” His fear was that England would become a nation of 
factory-workers, thinking more of their trade-union than of 
their country. These forebodings were intensified in his Common- 
wealth or Empire i (1902)— a warning to the United States 
against the assumption of imperial responsibilities. Among 
other cau.ses that he powerfully attacked were liquor prohibition, 
female suffrage and State Socialism. All these are discussed 
I in his Essays on Questions of the Day (revised edition, 1894). 
He also published sympathetic monographs on Cowper and 
Jane Austen, and attempted verse in Bay Leaves and Specimens 
of Greek Tragedy, In his Guesses at the Riddle of Existence 
(1897), he abandons the faith in Christianity expressed in his 
lecture of 1861 on Historical Progress (where he forecast the 
speedy reunion of Christendom on the “ basis of free conviction”), 
and writes in a spirit *'not of Agnosticism, if Agnosticism 
imports despair of spiritual truth, but of free and hopeful inquiry, 
the way for which it is necessary to clear by removing the wreck 
of tlmt upon which we can found our faith no more.” In his 
later years be expressed his views in a weekly journal, The 
Farmers Sun, and published in 1904 My Memory of Gladstone, 
while occasional letters to the Spectator showed that he had lost 
neither his interest in English politics and social question's nor 
his remarkable gifts of style. He died at his residence, The 
Grange, Toronto, on the 7th of June 1910. 

C^ldwin Smith left in manuscript a book of reminiscences, which 
was edited by Mr Arnold Haultain, his private secretary. 

SMITH, HENRY BOYNTON (1815-1877), American theologian, 
was bom in Portland, Maine, on the 21st of November 1815. 
He graduated at Bowdoin College in 1834 ; studied theology 
at Mdover, where his health failed, at Bangor, and, after a year 
(1836-1837) as librarian and tutor in Greek at Bowdoin, in 
Geimany at Halle, where he became personally intimate with 
Tholuck and Ulrici, and in Berlin, under Neander and Hengsten- 
berg. He returned to America in 1840, was a tutor for a few 
months (1840-1841) at Bowdoin, and in 1842, shut out from 
any better place by distrust of his German training and by his 
frank opposition to Unitarianism, he became pastor of the 
Congregational Church of West Amesbury (now Merrimac), 
Massachusetts. In 1847-1850 he was professor of moral philo- 
sophy and metaphysics at Amherst; and in 1850-1854 was 
Washburn professor of Church history, and in 1854-1874 
Roosevelt professor of systematic theology, at Union Theological 
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Seminary. His health failed in 1874 and he died in New York 
City on the 7th of February 1877. Of the old school of the 
“ New England Theology/' Smith was one of the foremost 
leaders of the nw school Presbyterians. His theology is most 
strikingly contained in the Andover address, Relations of 
Faith ^d Philosophy,” which was delivered before the Porter 
Rhetorical Society in 1849. He always made it clear that the 
ideal philosophy was Christocentric : he said that Reformed 
theology must ** * Christologize ^ predestination and decrees, 
regeneration and sanctification, the doctrine of the Church, and 
the whole of the Eschatology.” 

His son Henry Goodwin Smith (b, i860) was pastor of the 
Freehold (New Jersey) Presbyterian Church in 1886-1896, and 
from 1897 to 1903 was professor of systematic theology in LrOne 
Theological Seminary. 

From notes of his lectures, William S. Karr prepared two volumes 
of pr Smith's theological writings, IntYoduction to ChrUtian Theology 
(1883) and System of Christian Theology (1884). Dr Smith contri- 
buted articles on Calvin, Kant, Pantheism, Miracles, Reformed 
Churches, Schelling and Hegel to the American Cyclopaedia, and 
contributed to McClintock and Strong's Cyclopaedia: and was 
editor of the American TJheological Review (1859 sqq.), both in its 
original form and after it became the American Presbyterian and 
Theological Review and, later, the Presbyterian Quarterly and Prince* 
ton Review^ 

See E. L. (Mrs H. B.) Smith, Henry Boynton Smith, His Life and 
Works (New York, 1881), and Lewis F. Steams, Henry Boynton 
Smith (Boston, 1892), in the American Religious Leaders series. 

SMITH, SIR HBNRT GEORGE WAKELYN, Bart. (1787- 
i860), British general, son of John Smith, surgeon, of Whittlesey, 
Cambridgeshire, was born at that place on the 28th of June 1787. 
Harry Smith — for throughout life he adopted the more familiar 
form of his Christian name— was educated privately and entered 
the army in 1805. His first active service was in South America 
in 1806, and he subsequently served through the Peninsular War 
from the concentration at Salamanca in November 1808 to the 
battle of Toulouse on the loth of April 1814. On the day follow- 
ing the storming of Badajos (the 6th of April 1812) a well-born 
Spanish lady, whose entire property in the city had been de- 
stroyed, presented herself at the British lines seeking protebtion 
from the licence of the soldiery for herself and her sister, a child 
of fourteen, by whom she was accompanied. The latter, whose 
name was Juana Maria de Los Dolores de Leon, had but 
recently emerged from a convent ; but notwithstanding her years 
she was married to Harry Smith a few days later. She remained 
with him throughout the rest of the war, accompanying the 
baggage train, sleeping in the open on the field of battle, riding 
freely among the troops, and sharing all the privations of cam- 
paigning. Her beauty, courage, sound judgment and amiable 
char^ter endeared her to the officers, including the duke of 
Wellington, who spoke of her familiarly as Juanita ; and she 
was idolized by the soldiers. At the close of the war Harry Smith 
volunteered for service in the United States, where he was pre- 
sent at the battle of Bladensburg (the 24th of August 1814), and 
witnessed the burning of the capitol at Washington ; which, as he 
said, ** horrified us coming fresh from the duke's humane warfare 
in the south of France.” Returning to Europe he was brigade- 
major at Waterloo ; and in 1828 was ordered to the Cape of 
Good Hope, where he commanded a division in the Kaffir War 
of 1834-36. In 1835 he accomplished the feat of riding from 
Cape Town to Graham’s Town, a distance of 600 m., in less than 
six days ; and having restored confidence among the whites by 
his energetic measures, he was appointed governor of the new 
Province of Queen Adelaide, where he gained unbounded in- 
fluence over the native tribes, whom he vigorously set himself 
to civilize and benefit. But though supported by Sir Benjamin 
D* Urban, the high commissioner, the ministry in I^ndon reversed 
his {wlicy and — ^to quote Smith’s own words — ** directed the 
Province of Queen Adelaide to be restored to barbarism.” Smith 
himself was removed from his command, his departure being 
deplored alike by the Kaffirs and the Dutch ; and numbers of 
the latter, laxgely in consequence of this policy of Lord Glenelg, 
began the migration to the interior known as the great trek,” 

Harry Smith was now appointed deputy-adjutant-general of 


the forces in India, where he took part in the Gwalior campaign 
of 1843 (for which he received a K.C.B.) cmd the Sikh War of 
1845-46. He was in command of a division under Sir Hugh 
Gough at the battles of Moodkee and Ferozeshah, where he 
conspicuously distinguished himself, but was insufficiently sup- 
ported by the commander-in-chief. After the second of these 
actions Sir Harry Smith was appointed to an independent com- 
mand, and on the 28th of January 1846 he inflicted a crushing 
defeat on the Sikhs at Aliwal on the Sutlej. At Sobraon on the 
loth of February he again commanded a division under Gough. 
For the great victory of Aliwal he was awarded the thanks of 
parliament ; and the speech of the duke of Wellington was 
perhaps the warmest encomium ever bestowed by that great 
commander on a meritorious officer. Sir Harry was at the same 
time created a baronet ; and as a special distinction the words 

of Aliwal ” were by the patent appended to the title. In 1847 
he returned to South Africa as governor of Cai)e Colony and 
high commissioner, to grapple with the difficulties he had fore- 
seen eleven years before (see Cape Colony : History), He took 
command of an expedition to deal with the disaffected Boers in 
the Orange River Sovereignty, and fought the action of Boom- 
laats on idle 29th of August 1848. In December 1850 war 
roke out with the Kaffirs ; Sir Harry Smith was insufficiently 
supplied with troops from England ; and though his conduct of 
the operations was warmly approved by the duke of Wellington 
and other military authorities. Lord Grey, in a despatch never 
submitted to the queen, recalled him in 1852 before the Kaffirs 
had been completely subdued. He protested strongly against 
the abandonment of the Orange River Sovereignty to the Boers, 
which was carried out two years after his departure, and he 
actively furthered the granting of responsible government to 
Cape Colony, His Spanish wife was his constant companion in his 
second as in his earlier sojourn in South Africa, where her memoir 
is recalled by the town of Ladysmith in Natal (rendered famous 
by the Boer War of 1899-1902), as is that of her husband by 
Harrismith in the Orange Free State; while Aliwal Norlli, 
founded in 1849 and named after his great Indian victory, 
further commemorates Sir Harry Smith, On his return to 
England he held a military appointment for some years, and died 
in London on the 12th of October i860, Juana, Lady Smith, 
survived till 1872. 

See Autobiography of Sir Harry Smith, edited by G. C. Moore 
Smith (1901) ; R. S. Rait, Life of Viscount Gough (1903) ; Wilmot 
anti Cluise, Annals of the Cape Colony (1869) ; J. Noble, South 
Africa (1877) ; Thcal's History of South Africa, vol. iv. (R. J. M.) 

SMITH, HENRY JOHN STEPHEN (1826-1883), English 
mathematician, was born in Dublin on the 2nd of November 
1826, and was the fourth child of his parents. When Henry 
Smith was just two years old his father died, whereupon his 
mother left Ireland for England. After being privately educated 
by his mother and tutors, he entered Rugby school in 1841. 
Whilst under the first of these tutors, in nine months he read 
all Thucydides, Sophocles and Sallust, twelve bcKiks of Tacitus, 
the greater part of Horace, Juvenal, Persius, and several plays 
of Aeschylus and Euripides. He also studied the first six books 
of Euclid and some algebra, besides reading a considerable 
quantity of Hebrew and learning the Odes of Horace by heart. 
On the death of hi^ elder brother in September 1843 Kenty 
Smith left Rugby, the end of 1844 gained a scholarship 

at Balliol College, He wqn the Ireland scholarship in 

1848 and obtained a first class in both the classical and the 
mathematical in 1849. He gained the senior mathe- 

matical scholarsB|^ 1851. He was elected fellow of Balliol in 
1850 and Savilianjprofessor of geometry in i86i, and in 1874 was 
appointed keeper of the university museum. He was elected 
F.R.S, in 1861, and was an LL.D. of Cambridge and Dublin. 
He served on various royal commissions, and from 1877 was the 
chairman of the managing body of the meteorological office. He 
died at Oxford on the 9th of February 1883, 

After taking his degree he wavered between classics and mathe- 
matics, but finally chose the latter. After publishing a few short 
papers relating to theory of numbers and to geometry, he devoted 
himself to a thorough examination of the writings of K. F. Gauss, 
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P. G. Lejeun^-Diiichlct, K. E. Kummer, Stc*, on the theory of 
numbers. The main results of tliese researches, wluch occupied him 
from 1854 to 1864, are contained in his Report on the Theory of 
2 ^ umbers^ which appeared in the British Association volumes from 
1859 to 1865. report contains not only a complete account of 

all that had been done on this vast and intricate subject but also 
original contributions of his own* Some of the most important 
results of his discoveries were communicated to the Koyal Society 
in two memoirs upon '' Systems of Linear Indeterminate Eemations 
and Congruences " and upon the '' Orders and Genera of Ternary 
Quadratic Forms (PAi/. Trane, ^ 1861 and 1867). He did not, 
however, confine himself to the consideration of forms involving 
only t]u*ee indel^Tminates, but succeeded in cstablislung the prin- 
ciples on which the extension to tire general case of n iiidt^terminates 
depends, and obtained the general formulae, thus effecting what is 
probably the greatest advance made in the subject since the publica- 
tion of Gauss's Disquisitiones arithmeticae, A brief abstract of 
Smith’s methods and results appeared in the Proc, Roy, Soc, for 1864 
and 1868* In the second of these notices he gives the general 
formulae without demonstrations* As corollaries to the general 
formulae he adds the formulae relating to the representation of a 
number as a sum of five squares and also of seven squares. This 
class of representation ceases when the number of squares exceeds 
eight. The cases of two, four and six squares had been given by 
K. G. J. Jacobi and that of three squares by F. G. Eisenstein, who 
had also given without demonstration some of the results for five 
squares. Fourteen years later the Academic Fran^aise, in ignorance 
of Smith's work, set the demonstration and completion of Eisenstein's 
tlicorcms for five squares as the subject of their " Grand Prix dcs 
Sciences Math^matiques.” Smith, at the request of a member of 
the commission by which the prize was proposed, undertook in 1882 
to write out the demonstration of his general theorems so far as was 
required to prove the results for the special case of five squares. A 
month after his death, in March 1883, the prize of 3000 francs was 
awarded to him. The fact that a question of which Smith had 
given the solution in 1867, as a corollary from general formulae 
governing the whole class of investigations to wLich it belonged, 
should have been set by the Academie as the subject of their great 
prize shows how far in advance of his contemporaries his early 
researches had carried him. Many of the propositions contained in 
liis dissertation arc general ; but the demonstrations are not supplied 
for the case of seven squares. He was also the author of important 
papers in wluch he extended to complex quadratic forms many of 
Gauss’s investigations relating to real quadratic forms. After 1864 
he devoted himself cliicfiy to elliptic functions, and numerous papers 
on this subject were published by liim in the Proc, Lond, Math, Soc, 
and elsewhere. At the time of his death he was engaged upon a 
memoir on the Theta and Omega Functions, which he left nearly 
complete. In 1868 he was awarded the Steiner prize of the Berlin 
Academy for a geometrical memoir, Sur quelqucs probldmes cubiques 
et biquadratiques. He also wrote tlic introduction to the collected 
edition of Chfford's Mathematical Papers (1882). The three subjects 
to which Smith’s writings relate are theory of numbers, elliptic 
functions and modem geometry ; but in all that he wrote an 
“ aritlimetical " mode of thought is ap]>arent, his methods and 
processes being arithmetical as distinguished from algebraic. He 
liad the most intense admiration of Cau.s.s. He was president of the 
mathematical and physical section of the British Association at 
Bradford in 1873 and of the London Mathematical Society in 1874- 
1876. His Collected Papers were edited by J. W* L. Glusher and 
published in 1894. 

An article in the Spectator of the 17th of February 1883, by Lord 
Justice Bowen, gives perhaps the best idea of Smith's extraordinary 
personal qualities and influence. Sec also J. W. L. Claisher’s memoir 
in the Monthly Notices of the Roy, Ast, Soc, (vol. xliv., 1884). 

SMITH, HENRY PRESERVED (1847- ), American Biblical 

scholar, was bom in Troy, Ohio, on the 23rd of October 1847. 
He graduated at Amherst College in 1869 and studied theology 
in l^e Theological Seminary in 1869-1872, in Berlin in 1872- 
1874 and in Leipzig in 1876-1877. Hejj»s instructor in church 
history in 1874-1875, and in HebrM||Pr‘;j[875-i876, and was 
assistant-professor in 1877-1879 ancS^roessor in 1879-1893 of 
Hebrew and Old Testament exegesis in Lane Theological Semin- 
ary. In 1892 he was tried for heresy lj^.||fe Presbytery of 
Cincinnati, iraslound guilty of teaching (ilJ|TOmphlet entitled 
Biblical Scli^itship and Inspiration, i8^*that there were 
** errors of hlporic fact,” suppressions of ** historic truths,” &c., 
in tte bK>oks dfchronicles, and that the inspiration of the Holy 
Scripfln j i|| |fcistent with the unprofitableness of p>ortions of 
the saifiB — in other words, that inspiration does not 

imply inerrancy, — and he was suspended from the ministry. 
Dr Smith retired from the denoiaination, and in 1893, upon 
becoming a professor at Andover theological Seminary, entered 
the ministry of the Congregationa^^hurch. From 1897 to * 9 °^ 


he was a professor in Amherst College, and in 1907 became a 
professor in the Meadville (Pennsylvania) Theological School. 

He published 'The Bible and Islam (1897), Commentary on the 
Books of (i899,in the” International Critical Commentary ”) 

and Old Testament History (1903, in the " International Theological 
Library”). In Inspiration and Inerrancy (Dncinnati, 1893), 
reprinted the papers on which the heresy charge was made, and 
outlined the case. 

SMITH, JAMES (177S-1S39), and HORACE (1779-1849), 
authors of the Rejected Addresses, sons of a London solicitor, 
were bom, the former on 10th February 1775 and the latter on 
31st December 1779, both in London. The occasion of their 
happy feu d*esprit was the rebuilding of Drury l^ne theatre in 
1812, after a fire in which it had been burnt down. The managers 
had offered a prize of £50 for an address to be recited at the re- 
opening in October. Six weeks before that date the happy 
thought occurred to the brothers Smith of feigning that the most 
popular poets of the time had been among the competitors and 
issuing a volume of unsuccessful addresses in parody of their 
various styles. They divided the task between them, James 
taking Wordsworth, Southey, Coleridge and Crabbe, while 
Byron, Moore, Scott and Bowles were assigned to Horace.^ 
Seven editions were called for within three months. The 
Rejected Addresses are the most widely popular parodies ever 
published in England, and take classical rank in literature. 
The brothers fairly divided the honours : the elder brother’s 
Wordsworth is evenly balanced by the younger’s Scott, and both 
had a hand in Byron. A striking feature is the absence of malice ; 
none of the poets caricatured took offence, while the imitation is 
so clever that both Byron and Scott are recorded to have said that 
they could hardly believe they had not written the addresses 
ascribed to them. The only other undertaking of the two brothers 
was Horace in London (1813). James Smith made another hit 
in writing Country Cousins, A Trip to Paris, A Trip to America, 
and other lively skits for Charles Mathews, who said he was 
** the only man who can write clever nonsense.” His social 
reputation as a wit stood high. He was reputed one of the best 
of talkers in an age when the art was studied, and it was remarked 
that he held his own without fallii^ into the great error of wits — 
sarcasm. But in his old age the irre'^’’erent Fraser^s put him in 
its gallery of living portraits as a gouty and elderly but pains- 
taking joker. He died in London on the 24th of December 1839. 
After making a fortune as a stockbroker, Horace Smith followed 
in the wake of Scott and wrote about a score of historical novels 
— Brambletye House (1826), Tor Hill (1826), Reuben Apsley 
(1827), Zillah (1828), The Hew Forest (1829), Walter Colyton 
(1830), &c. His sketches of eccentric c^racter are brilliant 
and amusing ; but he was more of an essayist than a story-teller. 
Three volumes of Gaieties and Gravities, published by him in 
1826, contain many witty essays both in prose and in verse, 
but the only single piece that has taken a permanent place is the 
** Address to the Mummy in Belzoni’s E^ibition.” In private 
life Horace Smith was not less popular th^ his brother, though 
less ambitious as a talker. It was of him that Shelley said : 

Is it not odd that the only truly generous person I ever knew 
who had money enough to be generous with should be a stock- 
broker ? He writes poetry and pastoral dramas and yet knows 
how to make money, and does make it, and is still generous.’* 
Hor ace Sm ith died at Tunbridge Wells on 12th July 1849. 

SMITH, JOHN (1579-1631), usually distinguished as Captain 
John Smith, sometime president of the English colony in 
Virginia, was the elder son of George Smith, a well-to-do tenant- 
farmer on the estate of Lord Willoughby d’Ercsby at Willoughby, 
near Alford in Lincolnshire. The life of this Virginian hero falls 
conveniently into five periods. The first of these, up to 1596, 
that of his early youth, is thus described by himself in his 
Travels: ** He was born (1579) in Willoughby in Lincolnshire, 
and was a scholar in the two free schools of Alford and Louth. 

^ The particulars of the authorship are given in the 18th edition 
(1820), and in the memoir of his brother by Horace prefixed to a 
collection of fugitive pieces (1S40). James contributed the first 
stanza to the imitation of Byron, but otherwise they worked inde* 
pendenUy. 
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His parents, dying (April 1596) when he was thirteen (or rather 
sixteen) years of age, left him a competent means, which he, not 
being capable to manage, little regarded. His mind being even 
then set upon brave adventures, he sold his satchel, books and 
all he had, intending secretly to get to sea, but that his father’s 
death stayed him. But now the guardians of his estate more 
regarding it than him, he had liberty enough, though no means, to 
get beyond the sea. About the age of fifteen years, he was bouml 
an apprentice to Master Thomas Sendall of [King’s] Lynn, the 
greatest merchant of all those parts ; but, because he would not 
presently send him to sea, he never saw his master in eight 
years after.” 

The second period, 1596-1604, is that of his adventures in 
Europe, Asia and Africa. He first went to Orleans in attendance 
on the second son of Lord Willoughby. Thence he returned to 
Paris, and so by Rouen to Havre, where, his money being spent, 
he bc^gan to learn the life of a solclier under Henry IV. of France. 
On the conclusion (1599) of peace with the League, he went with 
Captain Josejih Duxbury to Holland and served there some time, 
probably with the English trooi)S in Dutch pay. By this time 
he had gained a wide experience in the art of war, not merely 
as an infantry officer, but also in those more technical studies 
which are now followed by the Royal Engineers. At length he 
sailed from Enkhuisen to Scotlarul, and on the voyage had a 
narrow escape from shipwreck upon Holy Island near Berwick. 
After some stay in Scotland he returned home to Willoughby, 
“ where, within a short time being glutted with too much 
company, wherein he took small delight, he retired himself into 
a little woody pasture, a good way from any town, environed with 
many hundre<l acres of other woods. Here by a fair brook he 
built a pavilion of boughs, where only in his clothes he lay. 
Ilis study was Machiavelli’s Art of War and Marcus Aurelius ; 
his exercise a good horse with his lan.ee and ring j his food was 
thought to be more of venison than anything else ; what [else] 
he wanted his man brought him. The country wondering at such 
a hermit, his friends persuaded one Signior Theaclora Polaloga, 
rider to Henry, earl of Lincoln, an excellent horseman and a 
noble Italian gentleman, to insinuate [himself] into his woodish 
acquaintances, v/hose languagCvS and good discourse and exercise 
of riding drew Smith to stay with him at Tattersall. • • . Thus — 
when France and the Netherlands had taught him to ride a horse 
and use his arms, with such rudiments of w'ar as his tender years, 
in those martial schools, could attain unto, he w'as desirous to 
see more of the world, and try his fortune against the Turks, both 
lamenting and repenting to have seen so many Christians slaughter 
one another.’^ 

Next came his wanderings through France from Picardy 
to Marseilles. 'Inhere he took ship for Italy in a vessel full of 
pilgrims going to Rome. These, cursing him for a heretic, 
and swearing they would have no fair weather so long as he was 
on board, threw him, like another Jonah, into the sea. He was 
able to get to a little uninhabited island, from which he was 
taken oft the next morning by a Breton ship of 300 tons g«)ing 
to Alexandria, the captain of which, named La Roche, treated 
him as a friend. In this ship he visited Egypt and the Levant. 
On its way back the Breton sliip fought a Venetian argosy of 
400 tons and captured it. Reaching Antibes (Var) later on, 
Captain I-a Roche put Smith ashore with 500 sequins, who then 
proceeded to see Italy as he had already .seen France. Passing 
through Tuscany he came to Rome, where he saw Pope Clement 
VIII. at mass, and called on Father R. Parsons. Wandering 
on to Naples and back 10 Rome, thence through Tuscany and 
Venice, he came to Gratz in Styria. There he reexjived informa- 
tion about the Turks who were then swarming througli Hungary, 
and, passing on to Vienna, entered the emperor’s service. 

In this Turkish war the years 160?. and 1602 soon passed away ; 
many desperate adventures does he narrate (unconfirmed by 
contemporary records, and doubted by some modern critics), 
and one in particular covered him wHth honour. At Regal, in 
the presence of two armies, as the champion of the Christians, he 
killed three Turkish champions in succession. On 18th November 
1602, at the battle of Rothenthurm, a pass in Transylvania, 


where the Christians fought desperately against an overpowering 
force of Crim Tatars, Smith was left wounded on the field of 
battle. His rich dress saved him, ft)r it showed tliat he would 
be worth a ransom. As soon as his wounds were cured he was 
sold for a slave and then marched to Constantinople, where he 
was presented to Charatza Tragabigzanda, who fell in love with 
him. Fearing lest her motlier should sell him, she sent him to 
her brother Timor, pasha of Nalbrits, on the Don, in Tatar>\ 

To her unkind brother this kind lady wrote so much for his 
good usage that he half suspccU;d as much as she intended ; for 
she told him, he should there but sojourn to learn the language, 
and what it was to be a Turk, till time made her master of herself. 
But the 1 unor, her brother, diverted all this to the worst of 
cruelty. For, within an hour after his arrival, he caused his 
‘ drubman ’ to strip him naked, and shave his head and beard 
so bare as his hand, A great ring of iron, with a long stalk 
bowed like a sickle, was riveted about his neck, and a coat 
[put on him] made of ulgry’s hair, guarded about with a piece 
of an undressed skin. I’liere were many more Christian slaves, 
and nearly a hundred forsados of Turks and Moors, and he being 
the last was the slave of slaves to tliem all.” While at Nalbrits 
the English captain kept his eyes open, and his account of the 
Crim I'atars is careful and accurate. So long he lived in this 
miserable estate, as he became a thresher at a grange in a great 
field, more than a league from the Timor’s house. 'Die pasha, 
as he oft used to visit his granges, visited him, and took occasion 
so to beat, spurn and revile him, tliat forgetting all reason Smith 
l)eat out the llmor’s brains with his threshing bat, for they hav'c 
no flails, and, seeing his estate could be no worse than it was, 
clothed himself in the Timor’s clotlies, hid his body under the 
straw, filled his knapsack with corn, shut the doors, mounted 
his horse and ran into the desert at all adventure.” For eighteen 
or nineteen days he rode for very life until he reached a Muscovite 
outpost on the river Don ; here his irons were taken off him, 
and the Lady Callamata largely supplied all hi.s wants. Thence 
he passed, attracting all the sympathy of an escaped Christian 
slave, tlirough Muscovy, Hungary and Austria until he reached 
Lei|)zig in December 1603. There he met his old master, Prince 
Sigismund, who, in memory of hi.s gallant fight at Regal, gave 
him a grant of arm.s and 500 ducats of gold. Thence he wandered 
on, sightseeing, through Geruiuny, France and Spain, until he 
came to Safli, from wdiloh seaport he made an excursion to the 
city of Morocco and buck. 

While at Saflfi he was blown out to sea on board Captain 
Merham’s ship, and had to go as far as the Canaries. There 
Merham fought two Spanish ships at once and beat them off. 
Smith come home to England with him, having a thousand 
ducats in liis purse. 

The third period, 1605-1609, is that of Captain Smith’s 
experiences in Virginia. Throwing himself into the colonizing 
prc/jecus which were then coming to the front, be first intended 
to have gone out to the colony on the Gyapok in South America ; 
but, Captain Leigh dying, and the reinforcement iniscanying, 
“ the rest escaped as they could.” Hence Smith did not 
leave imgland on this account. But he went iieartily into the 
Virginian project with Captain Bartholomew (iosnold and others. 
He stales that what he got inthis travels he spent in colonizing. 
” When I went first to Uiese^. desperate many 

a forgotten pound to hire men to go, ana procrastination caused 
more to run away than went. 1 have^ spared neither pains nor 
money according to my ability, first to procure His Majesty’s 
letters patents, and a company here, to be the means to raise a 
company to go with me to Virginia, which beginning here and 
there cost me nearly five years’ [1604-1609] work, and move than 
five hundred pounds of my own estate, besides all the dangers, 
miseries and incumbrances I endured gratis.” Two colonizing 
associations were formed — the London Company for South 
Virginia and the Western Company for North Virginia, Smith 
was one of the patentees of the Virginia charter of 1609. 
The colony which Sir W. Raleigh had established at Roanoke 
islaml off the American coast had perished, mainly for want of 
supplies from England, so that really notliing at all was known of 
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the Virginian coast-line when the first expedition left T.ondon 
on 19th Deceml>er 1606 ; and therefore the attempt was bound 
to fail unless a convenient harbour should be found. Th<i 
expedition consisted of three ships (the “ Susan Constant/’ 
TOO tons. Captain C. Newport ; the ** God Speed/’ 40 tons, 
Captain B. Gosnold ; and a pinnace of 20 tons, Captain J. 
RatclilTe), with tal)out 140 colonists and 40 sailors. They made 
first for the W cst Indies, reaching I)omini(!a on 24th March 1607. 
At Nevis, their next stopping-place, a gallows was erected to 
hang Captain Smith on the false charge of conspiracy ; hut he 
t‘scapcd, and, though afterwards the lives of all the men who 
plotted against him were at liis mere)', he spared them. Sailing 
northwards from the ^Ve^st Indies, not knowing where they were, 
the expedition was most fortunately, in a gale, blown into the 
mouth of Chesaj>eake Bay, discovering land on 26th April 1607. 
Anchoring, they found the James river, and, having explored 
it, fixed upon a site for their capital in tlic district of the chief 
or weroance of Paspaheh, its chief recommendation being that 
there were 6 fathoms of water so near to the shore that the ships 
could be tied to the tribes. Orders had been sent out for the 
government of the colony in a box, which was opened on 26th 
April 1607. Captains B. Gosnold, E. M. Wingfield, C. Newport, 
J.’ Smith, J. Ratcliffe, J. Martin and G. Kendall were named 
to be the council to elect an annual president, who, with the 
council, should govern. Wingfield was, on 13th May, elected 
the first president ; and the next day they landed at James 
Town and commenced the settlement. 

All this while Smith was under restraint, for thirteen weeks 
in all. His enemies would have sent him home, out of a sham 
commiseration for him ; but he challenged their charges, and 
so established his innocenc>^ that Wingfield was adjudged to 
give him £200 as damages. After this, on 20th June 1607, 
Smith was admitted to the council. 

As in going to Arnerica in those days the great difficulty was 
want of water, so in those colonizing efforts the paramount 
danger was from want of food. “ There were never Englishmen 
left in a foreipi country in such misery as we were in this new 
discovered Virginia. We watched every three nights [every 
third night], lying on the bare cold ground, what weather soever 
came, and warded all the next day, which brought our men to be 
mcist feeble wretches. Our food was but a small can of barley 
sodden in water to five men a day. Our drink, cold water taken 
out of the riv^er, which w'as, at a flood, very salt, at a low tide, 
full of slime and filth, which was the destruction of many of 
our men.” So great was the mortality that out of 105 colonists 
living on the 22nd June 1607 67 died by the following 8th 
Januar5^ country tliey had settled in was sparsely popu- 
lated by many small tril)es of Indians, who owned as their 
paramount chief, Powhatan, who then lived at Werowocomoco, 
a village on the Pamunkey river, about 12 m. by land from 
James Town. Various boat expeditions left James Town, to 
buy food in exchange for copper. They generally had to fight 
the Indians first, to coerce them to trade, but afterwards paid 
a fair price for what they bought. 

On loth T3ecembcr 1607 Captain Smith, of whom it is said 
“ the Spaniard never more greedily desired gold than he victail,” 
with nine men in the barge, left Jiames Town to get more corn, 
and also to exjjlorc the upper watert^of the Chickahominy. They 
got the barge up as fair as AjKjcant. Seven men were left in it, 
with orders to keep in midstream. They disobeyed, went into the 
village*, and one of them, George Cassen, was caught ; the other 
six, barely escaping to the barge, brought it back to jnmes Town. 
It so happfmed that Opecanchanough (the brother of Powhatan, 
whom he succeeded in i6t8, and who carried out the great ma.s.s- 
acre of the English on (Jood Friday 1622) was in that neighbour- 
hood with two or three hundred Indians on a hunting expedition. 
He ascertained from Gasmen where Smith was, who, ignorant of all 
this, had, with John Robinson and 'Fhomas Emry, gone in a 
canf)e 20 m. fartlier up the river. The Indians killed Robinson 
and whjli they were sleeping by the camp fire, and went 
after SmWh, wno ^as away getting food. They surprised him, 
and, though he bravely defended himself, he had at last to 


S'lrrender. He then set his wits to confound them with his 
.superior knowledge, and succeeded. Opecanchanough led him 
about the country for a wonder, and finally, about 5th January 
1608, brought him to Powhatan at Werowocomoco. “ Having 
feasted him after their best barbarous manner they could, a long 
consultation was held ; but the conclusion was two great stones 
were brought before Powhatan ; then as many as could laid 
hands on Smith, dragged him to them, and thereon laid his head. 
And, bcang ready with their clubs to beat out his brains, Poca- 
hontas, the king’s dearest daughter, when no entreaty could 
prev^ail, got his head in her arms and laid her own upon his to save 
him from death. Whereat the cm]>erc)r was contented Smith 
should live, to make him hatchets, and her bells, beads and 
copper ; for they thought him as well of all occupations [handi- 
craft.s] as themselves.” 

The truth of this story was never doubted till 1859, when Dr 
('harles Dcune of Cambridge, Mass., edited Win^eld’s Dw- 
rourse; in reprinting Smith’s True Relation of 1609, Deane 
pointed out that it contains no reference to this liairbreadth 
escape. Since then many American historians an(l scholars have 
concluded that it never happened at all ; and, in order to be 
consistent, they liave tried to prove that Smith was a blustering 
braggadocio, which is the very last thing that could in truth be 
said of him. The rescue of a captive doomed to death by a 
woman is not such an unheard-of thing in Indian stories. If the 
truth of this deliverance be denied, how then did Smith come 
hack to James Town loaded with presents, when the other three 
men were killed, George Cassen in particular, in a most horrible 
manner ? And how is it, supposing Smith’s account to be false, 
that Pocahontas afterwards frequently came to James Town, 
and was, next to Smith himself, the salvation of the colony ? 
The fact is, nobody doubted the story in Smith’s lifetime, and 
he had enemies enough.’ 

Space fails to describe how splendidly Smith worked after his 
I deliverance for the good of the colony, how he explored Chesa- 
peake Bay and its influents, how (when all others had failed) 
the presidency wa.s forced on him on lolh September 1608 ; how 
he tried to get com from Powhatan at Werowocomoco on 12th 
January 1609, but he fled to Orapakes, 40 m. farther off ; how 
with only eighteen men he cowed Opecanchanough in his own 
house at Pamunkey, in 5j)ite of the hundreds of Indians that were 
there, and made him sell corn ; how well he administered the 
colony, making the lazy work or staia^e. 

Meanwhile the establishment of this forlorn hope in Virginia 
had stirred up a general interest in England, so that the London 
Company were able in June 1609 to send out 9 ships with 500 
colonists. Smith had now got the Indians into splendid order ; 
but from the arrival on nth August of the ncw-comers his 
authority came to an end. They refused to acknowledge him, 
and robbed and injured the Indians, who attacked them in turn. 
Smith did his best to smooth matters, while the rioters were 
plotting to shoot him in his bed. In the meantime he was away 
up the river. On his return, “ sleeping in his boat, accidentally 
one fired his powder bag, which tore his flesh from his body and 
thighs, 9 or 10 in. square, in a most pitiful manner ; but to 
(piench the tormenting fire frying him in his clothes he leaped 
overboard into the deep river, where, ere they could recover him, 
he was nearly drowned.” I’hus disabled, he was sent home on 
4th October 1609 and never set foot in Virginia again. Nemesis 

1 Pocahontas never visited James Town after {Smith went to 
England in October 1609, until she was brought there a state prisoner 
in April 1613 by Captain S. Argali, who had obtained possession of 
her by treachery on the Potomac river. The colony, while treating 
her well, used her as a means to secure peace with the Indians. In 
the meantime, believing Smith to be dead, she fell in love with an 
English gentleman, John Kolfe, apparently at that time a widower. 
They were married about 1st April 1614. Subsequently she em- 
braced Christianity. Sir T. Dale, with Kolfc and his wife, landed at 
Plymouth on i2lh June 1616. Before she reached London, Smith 
petitioned Queen Anne on her behalf; and it is in this petition of 
June lOiO that the account of his deliverance by the Indian girl first 
appears. After a jdcasant sojourn of about seven months, being well 
received both by the court and the people, Pocahontas with her 
husband embarked for Virginia in the George^ Captain S. Argali (her 
old captor), but she died off Gravesend about February i(>i7. 
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overtook the rioters the winter after he left, which is known in 
Virginian story as “ the starving time/^ Out of 490 persons in the 
colony in October 1609 all but 60 died by the following March. 

The rest of Smithes life can only be briefly touched upon. 
The fourth period, 1610-1617, was chiefly spent in exploring 
Nusconcus, Canada and Pemaquid or North Virginia, to which, 
at his solicitation, Prince Charles gave the name of New England. 
His first object was to fish for ccS and barter for furs, his next, 
to discover the coast-line with the view to settlement. Two 
attempts, in 1615 and 1617, to settle at Capawuck failed, but 
through no fault of his. It was in connexion with these projects 
that the Western Company for North Virginia gave him the 
title of admiral of New England. We cannot better conclude 
this sketch of his active operations than in his own words printed 
in 163T. ** Having been a slave to the Turks ; prisoner among 
the most barbarous savages ; after my deliverance commonly 
discovering and ranging those large rivers and unknown nations 
with such a handful of ignorant companions that the wiser sort 
often gave me up for lost ; always in mutinies, wants and 
miseries ; blown up with gunpowder ; a long time a prisoner 
among the French pirates, from whom escaping in a little boat by 
myself, and adrift all such a stormy winter night, when their 
ships were split, more than £100,000 lost which they had taken at 
sea, and most of them drowned upon the Isle of Rhe — not far 
from whence I was driven on shore, in my little boat, &c. And 
many a score of the worst winter months have [I] lived in the 
fields ; yet to have lived near thirty-seven years [i 593-1630] 
in the midst of wars, pestilence and famine, by which many a 
hundred thousand have died about me, and scarce five living of 
them that went first with me to Virginia, and yet to see the fruits 
of my labours thus well begin to prosper (though I have but my 
labour for my pains), have I not much reason, both privately 
and publicly to acknowledge it, and give God th^ks ? ” 

The last period, 1618-1631, of Smith’s life was chiefly devoted 
to authorship. In 1618 he applied (in vain) to Francis Bacon to 
be numbered among his servants. In 1619 he offered to lead out 
the pilgrim fathers to North Virginia ; but they would not have 
him, he being a Protestant and they Puritans. The charter of 
the London Virginia Company was annulled in 1624. A list of 
his publications will be found at the end of this article. Thus 
having done much, endured much and written much, while still 
contemplating a History of the Sea, Captain John Smith died on 
21st June 1631, and was buried in St Sepulclire’s Church, I.K)ndon. 

Two of the sixty survivors of “ the starving time,” Richard 
Potts and William Phettiplace, thus nobly expressed in print, 
so early as i6t2, their estimate of Smith : “ What shall I say ? 
but thus we lost him [4th October 1609] that in all his proceedings 
made justice his first guide and experience his second ; ever 
hating baseness, sloth, pride and indignity more than any dangers ; 
that never allowed more for himself than his souldiers with him ; 
that upon no danger would send them where he would not lead 
them himself ; that would never see us want what he either 
h id, or could by any means get us ; that would rather want than 
borrow or starve than not pay ; that loved actions more than 
words, and hated falsehood and cozenage than death ; whose 
adventures were our lives, and whose loss our deaths.” 

A fairly complete bibliography wiU be found in I’rofessor Edward 
Arber's reprint of Smith’s Works (Birmingham, 1S84), 8vo. The 
order of their first appearance is, A True Relation, &c. (1608) (first 
attributed to a gentleman of the colony, next to Th. Watson, and 
finally to Captain Smith) ; A Map of Virginia, ed. by Wplliam] 
Sfimmonds] (Oxford, 1612) : A Description of New England (1616) ; 
New England's Trials (1O20) ; New England* s Trials, 2nd ed, (1O22) ; 
The General History of Virginia, New England and the Summer 
Isles (1624) ; An Accidence for all Young Seamen (1626) ; the same 
work recast and enlarged as A Sea Grammar (1627), both works 
continuing on sale for years, side by side ; The True Travels, &c. 
(1630) ; Advertisements for the Unexperienced Planters, &c. (1631). 
Of some of the smaller texts limited 4to editions have been pul> 
lished in the United States by Dr C. Deane, J . Carter Brown and 
others. See also the MacLehose edition (1907) of the Generali 
Historie, True Travals and Sea Grammar*, and A, G. Bradley's 
Captain John Smith (i905)> Charles Poindexter's Captain John 
Smith ana his Critics (i 893 )i John Fiske's Old Virginia (1807), and 
William Wirt Henry s Address to the Virginia Historical Society 
(Feb. 1882). (£. A.) 
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SMITH, JOHN RAPHAEL (1752-18x2), English painter 
and mezzotint engraver, a son of Thomas Smith of Derby, 
the landscape painter, was born in 1752. He was apprenticed 
to a linen-draper in Derby, and afterwards pursued the same 
business in I/indon, adding, however, to his income by the 
production of miniatures. He then turned to engraving and 
executed his plate of the ” Public Ledger,” which had great 
popularity, and was followed by his mezzotints of “ Edwin the 
Minstrel ” (a portrait of Thomas Haden), after Wright of Derby, 
and “ Mercury Inventing the Lyre,” after Barry. He reproduced 
some forty of the works of Reynolds, some of these plates 
ranking among the masterpieces of the art of mezzotint, and he 
was appointed engraver to the prince of Wales. Adding to his 
artistic pursuits an extensive connexion as a print-dealer and 
publisher, he would soon have acquired wealth had it not been 
for his dissipated habits. He was a boon companion of (ieorge 
Morland, whose figure - pieces he excellently mezzotinted. He 
painted subject - pictures such as the “Unsuspecting Maid,” 
“ Inattention ” and the “ Moralist,” exhibiting in the Royal 
Academy from 1779 to 1790. Upon the decline of his business as 
a printseller he made a tour through the N. and midland counties 
of England, producing much hasty and indifferent work, and 
settled in Doncaster, where he died on the 2nd of March 1812. 

As a mezzotint engraver Smith occupitJS the very highest rank. 
His prints arc delicate, excellent in drawing and finely expres.sivc of 
colour. His small full-lengtlis in crayons and his portraits of Fox, 
Horne Tooke, Sir Francis liurdctt and the grouji of the duke of 
Devonshire and family support his claims as a successful draughts- 
man and painter. He liad a very thorough knowledge of the 
l)rincii)les and history of art, and was a brilliant conversationalist. 

SMITH, JOSEPH, Jr. (1805-1844), the founder, in April 1830, 
of the Church of Jesus Christ of Latter-Day Saints, was born in 
Sharon, Vermont, on the 23rd of December 1805. He was killed 
by a mob in a jail at Carthage, Illinois, on the 27th of June 
1844. (See Mormons.) 

SMITH, MORGAN LEWIS (1822-1874), American general, was 
bom in Oswego county. New York, on the 8th of March 1822. 
In 1843 he settled in Indiana, and later had some military 
experience in the United States army. At the outbreak of the 
Civil War he raised the 8th Missouri regiment, of which he was 
elected colonel in 1861. He commanded a brigade at the 
capture of Fort Donclson, and did good service at Shiloh. In 
July 1862 he was made a brigadier-general U.S.V,, and served 
under Sherman in the river expedition against Vicksburg. At 
the battle of Chickasaw Bayou he received a severe wound, from 
which he recovered only in time to join the Army of the Tennessee 
before Chattanooga. He led his division in the battles of the 
Chattanooga campaign, as also, in the following year, in the 
Atlanta camfiaign. At the battle of Atlanta he commanded 
Logan’s corps. Afterwards he was placed in charge of Vicksburg. 
General Sherman said of M. L. Smith, “ He was one of the 
bravest men in action I e^'er knew.” He died at Jersey ('ity 
on the 29th of December 1874. 

His brother, Giles Alexander Smith (1829-1876), also a 
distinguished soldier of the Federal army, was born in Jefferson 
county, N.Y., on the 29th of September 1829. At the beginning 
of the Civil War he joined the Missouri volunteers, in whi<'h he 
became a captain. He took part in the capture of Fort DoneLson, 
the battle of Shiloh and the operations against Corinth, becoming, 
later in 1862, colonel of a regiment which he led at Chickasaw 
Bayou. After the final campaign against Vicksburg he was 
promoted brigadier-general of volunteers. He was wounded 
at the battle of Chattanooga. He took part in the Atlanta 
campaign, the “ March to the Sea ” and the Carolinas campaign, 
rising to the rank of major-general of volunteers. After the war 
he declined the offer of a colonelcy in the regular army, and was 
subsequently engaged in politics, retiring from public life in 
1872. He died at Bloomington on the 8th of November 1876. 

SMITH, RICHARD BAIRD (1818-1861), British engineer 
officer, son of a surgeon in the royal navy, was born on the 31st 
of December 1818. He was educated at Lasswade and Addis- 
combe, and joined the Madras Engineers in 1838. Being 
transferred to the Bengal Engineers, he served through the second 
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Sikh war, anti was present at the battles of Badiwal, Aliwal 
and Sobraon. He was then for some years (*mplf)yed on canal 
work, and when the Mutin>' broke out was in charge of Roorkcc. 
He promptly concentrated the Europeans in the workshops, 
and though the native sappers deserted, his forethought pre- 
vented any loss of life. When Delhi was invested he was ap- 
pointed chief engineer in cimrge of the siege works. He reached 
Delhi on the 2nd of July, and immediately advised General 
Barnard to assault tlie cit\'. Barnard died W'hile the advice was 
still under consideration, and his successor, General Keed, could 
not be induced to follow it ; and when Reed in turn was 
succeeded by Archdale Wilson, the besiegers were so weakened 
by losses that the moment for a successful attack had passed. 
Baird Smith, however, prevented Wilson from relaxing his 
hold on Delhi until the arrival of John Nicholson with reinforco 
ments from the Punjab, and of the siege train from Phillour. 
Nii:holson then joined Baird Smith in compelling Wilson to 
make the assault, which proved suc('essful, on the 14th of 
September. Baird Smith was ably assisted Captain AlexandtT 
Taylor, but Nicholson w^as unjust to Baird Smith in assigning 
to Taylor the ('hief credit for the siege operations. After the 
capture of Delhi he returned to Roorkee and to civil employment, 
and for a time the value of Lis militar>^ services was insufficiently 
recognized. After the Mutiny he was made A.D.C. to Queen 
Victoria, became secretan" to the government of India in the 
public works department, and gained wcll-dcscrvcd credit in 
tlie famine of 1861. But the onerous character of this work, 
following a wound and illness at Delhi, broke down his constitu- 
tion, and he died at .sea on the 13th of December i86r. He 
married a daughter of De Quincey, who long survived him. 

See Colonel H. M. Vibart, Richard Baird Smith (1^07). 

SBIITH, ROBERT (i 680- 1768), English mathematician, was 
born in 1689, probably at Lea near Gainsborough. After attend- 
ing Leicester grammar school he entered Trinity College, Cam- 
bridge, in 1708, and becoming minor fellow in 1714, major 
^ellow in 1715 and senior fellow in 1739, was chosen master in 
1742, in succession to Richard Bentley. From 1716 to 1760 
he was Plurnian professor of astronomy, and he died in the 
master’s lodge at Trinity on the 2nd of Februar)’ 1768. Besides 
editing two works by his cousin, Roger Cotes, who was his 
predecessor in the Plurnian chair, he published A Compleat 
System of Opticks in 1738, which gained him the sobriquet of 
“ Old Focus,” and Harmonics^ or the Philosophy of Musical 
Sounds in 1749. He was the founder of the Smith prizes at 
Cambridge, having by his will left ij.soo South Sea stock to the 
university, a portion of the interest from wliich was to be divided 
yearly l.)etween the tw'o junior 13. A. ’s who had made the greatest 
progress in mathematics and natural philosophy. 

SMITH, SYDNEY (1771-1845), English writer and divine, son 
of Robert Smitli, w’us bom at Woodford, Essex, on the 3rd of 
JuTie 1771. His father, a man of restless ingenuity and activity, 
“\er}' ('le'.er, odd by nature, but still more odd by design,” 
wlio bought, altered, spoiled and sold about nineteen different 
estates in England, lia<i talent and e(!<‘entricity enough to be 
the father of .such a wit as .Sydnt*)' Smith on the .strictest 
principles of heretlity ; but Sydney himself attributed not a 
little of his constitutional gaiety to an infusion of French blood, 
his maternal grandfather Injing a PYench Protestint refugee of 
the name of ()lier. Sydney was the .sec^ond of a family of four 
brt>iiiers and one sister, all remarkable for their talents. Whiht 
two of ll\e brothers, Roixjrt Percy, known as ” Bobus,” after- 
wards advfK:ale-veneral of Bengal, and C'ecil, were sent to Eton, 
ftydney W’as sent with the youngest to Winchester, where he 
rose to Ijc captain of tlie .school, and with his brotiier so dis- 
tinguished himself that their schcKilfellows signed a round-robin 
refu.sing to try^ for the college prize.s if the Smiths were allowed 
to contend for them any more, as lliey always gained them.” 
At some time during his Oxford career he spent six months in 
France, being duly enrolled fo^ safety’s sake in the local Jacobin 
club. In 17^, lie had bec(.*me a scholar of New College, Oxford ; 
he received a feliow.ship after two years’ residence, took his degree 
in 1792 and^irocaeded M.A. in 1796. It was his wish then to read 


for the bar, but his father would add nothing to his fellowship, 
and he was reluctantly compelled to take holy orders. He was 
ordained priest at Oxford in 1 796, and became a curate in the small 
village of Nether Avon, near Ame.sbnry, in the midst of Salisbiity 
Plain. The place was uncongenial enough, but Sydney Smith did 
much for the inhabitants, providing the means for the rudiments 
of education, and thus making better things possible. 1'he squire 
of the parish, Michael Hicks-Beach, invited the new curate to 
dine, was astonished and charmed to find such a man in such a 
pku!c, and engaged him after a time as tutor to his eldest son. 
It was arranged that they should proceed to the university of 
Weimar, but, Ixjfore reaching their destination Germany was 
disturbed by war, and “ in stress of politics ” said Smith, “ we 
put into Edinburgh.” This was in 1 798. While his pupil attended 
lectures. Smith was not idle. He studied moral philosophy under 
Dugald Stewart, and devoted much time to medicine and 
chemistr^^ He also preached in the Episcopal chapel, where his 
practical brilliant discourses attracted many hearers. 

In 1800 he published his first book, Six Sermons^ preached in 
Charlotte Street Chapel, Edinburgh, and in the same year, married, 
against the wisl^ies of her friends, Catharine Amelia Pybus. 
They settled at No. 46 George Street, Edinburgh, where, as 
everywhere else, Smith made numerous friends, among tliem 
the future Edinburgh Reviewers. It was towards the end of his 
fi\ e years^ residence in Edinburgh, in the eighth or ninth storey 
or flat in a house m Biiccleuch Place, the elevated residence of 
the then Mr Jeffrey, that Sydney Smith proposed the setting uj) 
of a review as an organ for the young malcontents wit^ things 
as they were. “ I was appointed editor,” he says in the preface 
to tlie collection of his contributions, ** and remained Jong 
enough in I'klinburgh to edit the first number (October 1802) of 
the Edinburgh Reinew. The motto I proposed for the Review 
was ‘ Tcniii musam meditamur avena.’ — ‘ We cultivate literature 
on a little oatmeal.^ But this was too near the trntli to be 
admitted, and so we took our present grave motto ^ from Publius 
Syrus, of whom, none of us, I am sure, had ever read a singhi 
line.” He continued to write for the Review for the next 
quarter of a century, and liis brilliant articles were a main 
clement in its success. 

He left Edinburgh for good in 1803, when the education of 
his pupils was completed, and settled in London, where he 
rapidly Ixrcame known as a preacher, a lecturer and a social lion. 
His .success as a ])reacher, although so marked that there was often 
not standing-room in Berkeley C’hapel, Mayfair, where fie was 
morning preacher, was not gained by any sacrifice of dignity. He 
was also ” alternate <‘vening preacher ” at the Foundling Ho.spital, 
and preached at the Berkeley Chapel and the Fitzroy (.’hapel, 
now St Saviour’s Church, Fitzroy Square. He lectured on moral 
philosophy at the Royal Institution for three seasons, from 1804 
to t8o6 : and treated his subject with such vigour, freslitiess 
and liveliness of illustration that the London world crowded lo 
Allxtmarle Stret^t to hear him. He followed in the main Dugald 
Stewart, whose lectures he had attended in l^dinburgh ; but there 
is more originality as well as good sense in his lectures, especially 
on such topics as imagination and wit and humour, than in 
many more pretentious systems of philosophy. He himself had 
no high idea of the.se entertaining performances, and threw them 
in the fire when they had served their purpose -prov iding the 
m(»ney for furnishing his house. But his wife rescued the 
charred MSS. and published them in 1850 as Elementary Sketches 
of Moral Philosophy. 

With the brilliant reputation that Sydney Smith had acquired 
in the course of a few .seasons in London, he would probably 
have obtained some good preferment had he been on the powerful 
.side in politics. Sydney Smith’s elder brother “Bobus” had 
mar He i Caroline Vernon, aunt of the 3Td Lord Holland, and he 
was always a welcome visitor at Holland House. His Whig 
friends came into offic^e for a short time in 1806, and presented 
him with the living of Foston-le-Clay in Yorkshire. He shrank 
from this bani.shment for a time, and discharged his parish duties 
through a curate ; but Spencer Perceval’s Residence Act was 
^ Judex damnatur cum nocens ahsolvitur. 
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passed in 1808, and after trying in vain to negotiate an exchange, 
he quitted London in 1809, and moved his household to York- 
shire. The Ministry of ** All tlie Talents ” was driven out of 
office in 1807 in favour of a ** no popery *’ party, and in that 
year appeared the first instalment of Sydney Smith’s most 
famous production, Peter PlyntUy^s Letters , on the subject of 
Catholic emancipation, ridiculing the opposition of the counter 
clergy. It was published as A Letter on the Subject of the Catholics 
to my brother Abraham who Urns in the Country^ by Peter Plyfnley. 
Nine other letters followed before the end of 1808, when they 
appeared in collected form. Peter Plymlcy’s identity was a 
secret, but rumours got abroad of the real authorship. Lord 
Holland wrote to him expressing his own opinion and Grenville’s, 
tliat there had been nothing like it since the daysof Swift {Memoir, 
i. T51). He also pointed out that Swift had lost a bishopric for 
his wittiest performance. The special and temporary nature of 
the topics advanced in these pamphlets has not prevented them 
from taking a permanent place in literature, secured for them by 
the vigorous, picturesque style, the generous eloquence and 
clearness of exposition which Sydney Smith could always 
command. In his country parish of Foston, with no educated 
neighbour within 7 m., Sydney Smith accommodated himself 
cheerfully to liis new circumstances, and won the hearts of his 
parishioners as quickly as he had conquered a wider world. 
There had been no resident clergyman in his parish for 150 years ; 
he had a farm of 300 acres to keep in order ; a rectory had to be 
built. All these things were attended to beside his contributions 
to the Edinburgh Review. “ If the chances of life ever enable me 
to emerge,” he nevertheless writes to Lady Holland, “ I will show 
you I have not been wholly occupied by small and sordid pur- 
suits.” He continued to serve the cause of toleration by ardent 
speeches in favour of Catholic emancipation ; his eloquence being 
specially directed against those who maintained that a Roman 
Catholic could not lx; believed on his oath. ” I defy Dr 
Duigenan,” ^ he pleaded, addressing a meeting of clergy in 1823, 
** in the full vigour of his incapacity, in the strongest access of 
tliat Protestant epilepsy with which he was so often convulsed, 
to have added a single security to the security of that oath.” 
At this time appeared one of his most vigorous and effective 
polemics, A Letter to the Electors upon the Catholic Question (1826). 

Sydney Smith, after twenty years’ service in Yorkshire, 
obtained preferment at last from a Tory minister. Lord Lynd- 
hurst, who presented him with a prebend in Bristol cathedral 
in 1828, and afterwards enabled him to exchange Foston for the 
living of Combe Florey, near Taunton, which he held conjointly 
with the living of Halberton attached to his prebend. From 
this time he discontinued writing for the Edinburgh Review on 
the ground that it was more becoming in a dignitary of the church 
to put his name to what he wrote. 1 1 was expected that when the 
Whigs came into power Sydney Smith would be made a bishop. 
There was nothing in his writings, as in the case of Swift, to stand 
in the way. He had been most sedulous as a parochial clergyman. 
Doctoring his parishioners, he said, was his only rural amuse- 
ment. Ilis religion was wholly of a practical nature, and hLs 
fellow-clergy had reasons for their suspicion of his very limited 
theology, which excluded mysticism of any sort. ** The Gospel,” 
he said, “has no enthusiasm.” His scorn fur enthusiasts and 
dread of religious emotion found vent in middle life in his 
strictures on missionary enteryirisc, and bitter attacks on Method- 
ism, and later in many scoffs at the followers of Pusey. Still, 
though he was not without warm friends at headquarters, the 
opposition was too strong for them. One of the first things that 
Lord Grey said on entering Downing Street was, “ Now I shall 
be able to do something for Sydney Smith ” ; but he was not 
able to do more than appoint him in 1831 to a residentiary 
canonry at St Paul’s in exchange for the prebendal stall he held 
at Bristol. He was as eager a champion of parliamentary reform 
as he had been of catholic emancipation, and one of his best 
fighting speeches was delivered at Taunton in October 1831 when 
he made his well-known comparison of the House of Lords, who 

1 Patrick Duigenan, M.P. for the city of Armagh, a Protestant 
agitator. 


had just thrown out the Reform Bill, with Mrs Partington ot 
Sidmouth, setting out with mop and pattens to stem the Atlantic 
in a storm. Some surprise must be felt now that Sydney Smith’s 
reputation as a humorist and wit should have caused any 
hesitation about elevating him to an epi.scopal dignity, and 
perhaps he was right in thinking that the real obstacle lay in his 
being known as “ a higli-spirited, honest, uncompromising man, 
whom all the bench of bishop.s could not turn upon vital cjues- 
tions.” With characteristic philosophy, when he saw that the 
promotion was doubtful, he made his positiem certain bv resolv- 
mg not to be a bishop and definitely forbidding his friends to 
intercede for him. 

On the death of his brother Courtenay he inherited 3^50,000, 
which put him out of the reach of poverty. His eldest daughter, 
Saba (1802-1866), married Sir Henry llcdland. His eldest son, 
Douglas, died in 1829 at the outset of what had promised to be 
a brilliant career. This grief his father never forgot, but nothing 
could quite destroy the cheerfulness of his later life. He retained 
his high spirits, his wit, pra(!tical energy and powers of argu- 
mentative ridicule to the last. Ilis Three Letters to Archdeacon 
Singleton on the Ecclesiastical Commission (i837-38--39) and 
his Petition and Letters on the repudiation of debts by the state 
of Pennsylvania (1843), are as bright and trenchant as his best 
contributions to the Edinburgh Revieiv. He died at his house 
in Green Street, London, on the 22nd of February 1845 and was 
buried at Kensal Green. 

Sydney Smith's other publications include : Sermons (2 vols., 
l8()0) ; The ballot (1S39) ; iVorks (3 vols., 18^9), including the Peter 
Plymley and the Singleton^ Letters and many articles troin the Ldtn- 
burgh Review) A Fragment on the Irish Roman Catholic Lhiirch ; 

Sermons at St Paul's . . • (1840) and some other j)cuii])iilets and 
sermons. Lady Holland says (Memoir ^ i. 190) that her fnther left an 
unpublislicd MS., compiled from dotmmentary evidence, to exhibit 
the history of Englisli misrule iii Ireland, but hail hesitated to 
publish it. This was suppressed by his widow in deference to the 
opinion of I.ord Macaulay. 

Sec A Memoir of the Reverend Sydney Smith by his daughter , Lady 
‘Holland, with a Selection from his Letters edited by Mrs [Sarah] 
Austin (2 vols., also A Sketch of the Life and Times of . 

Sydney Smith (1884) by Stuart J. Reid; a, chapter on “Sydney 
Smith ** in Lord Houghton's Monographs Social and Personal (1073) ; 
A. Chevrillon, Sydney Smith et la renaissance des uUes Hbt^raks cn 
Angleterre au AfLY" sih'le (1894) ; and especially the monograi)h, 
with a full description iif his writings, by C. W. E. Russell in Sydney 
Smith (lingliiih Men of Letters stu'ies, I 9 « 5 )' There are numerous 
references to Smith in contemporary correspoiulence and journals. 

SMITH, SIR THOMAS (1513-1577), Engli.sh scholar and 
diplomatist, was bom at Saffron Walden in Essex on the 23rd 
of I)eceml)er 1513. He became a fellow of Queens’ College, 
Caml.)ridge, in 1530, and in 1533 was appointed a public reader 
or professor. lie lectured in tlie schools on natural philosophy, 
and on Greek in his own rooms. In 1540 Smith went aV>road, and, 
after studying in France and Italy and taking a degree of law 
at Padua, returned to Cambridge in 1542* He now took the lead 
in the reform of the pronunciation of Greek, his views after con- 
siderable controversy being universally adijpted. He and ms 
friend wSir John Cheke were the great classical schokrs of the 
time in England. In January 15434 he was ajvpoin ted first 
regius professor of civil law. He was vice-chancellor of the 
university the same year, and beirame chancellor to the bishop of 
Ely, by whom he was ojdained priest in 1546. In 1547 
became provost of Eton and dean of t arllsle. He early adopted 
Protestant views, a fact which brought him into prominence 
when Edward VI. came to the throne. During Somerset’s 
protectorate he entered public life and was made a secretary of 
state, being sent on an important diplomatic mission to Brussels. 
In 1548 he was knighted. On the accession of Mary he was 
deprived of all his offices, hut in the succeeding reign was promin- 
ently employed in public affairs. He became a member of parlia- 
ment, and was sent in 1562 as ambassador to France, where he 
remained till ; and m 1572 he again went to France m the 
Rime capacity fora short time. He remained one of Ehzabeth s 
most tnisted Protestant counsellors, being appointed m 1572 
chancellor of the order of the Garter and a secretary of state. 
He died on the i2tli of August 1577* In 1661 the grandson of his 
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brother George was created a baronet, and from him the title has 
descended to the Smith family of the present day. 

His bt'sl-knowu work, entitled Jl)e Jiepuhlica A nglorum : the 
Maner of Covernment or Policic of the Pealme of England^ was pub* 
lished posthumously in and passed through many editions. 

His cpi;jtle to Gardiner, De recta el emendata linguae Graecae pro- 
nunciatione, was printed at Paris in 1568 ; the same volume includes 
his dialog le De recta et emendata linguae Anglicanae scriptione, A 
number of his letters from France are in the foreign state pai>ers. 

See A. F. Pollard's article in the Diet Nat, Biog, A life by Stryi>e 
was published in 169S (Oxford edition, 1820). 

SMITH, THOMAS SOUTHWOOD (1788*- x86i), English 
physicriari and sanitary reformer, was born at Martock, Somerset- 
shire, on the 2ist of December 1788. While a medical student in 
Edinburgh he took charge of a Unitarian congregation. In 1816 
he took his M.D. degree, and began to practice at Yeovil, Somer- 
set, also becoming minister at a chapel in that town, but removed 
in 1820 to London, devoting himself principally to medicine.^ In 
1824 he w’as appointed physician to the London Fever Hospital, 
and in 1830 published A Treatise on Fever, which was at once 
accepted as a standard authority on the subject. In this book 
he established the direct connexion between the impoverishment 
of the poor and epidemic fever. He was frequently consulted in 
fever epidemics and on sanitary matters by public authorities, 
and his reports on quarantine (i 845), cholera (1850), yellow fever 
(1852), and on the results of sanitary improvement (1854) were 
of international importance. He died at Florence on the loth of 
December 1861. 

SBQTH, WILLIAM (d. 1 596), English sonneteer. He published 
in 1596 a sonnet sequence entitled Cldoris, or the Complaint of 
the passionate despised Shepheard, He was a disciple of Spenser, 
to whom the tw'o first sonnets and the last are addressed. He 
signed his name W. Smith, and has sometimes been confused 
with the playwright Wentworth Smith, who collaborated with 
John Day, William Haughton and others (1601-1603). 

SMITH, WILLIAM {c, 1730-1819), English actor, the son of a 
city tea merchant, w^as educated at Eton and wxmt up to Cam- 
bridge, but his wild pranks soon ended his college career and 
brought him back to Ix)ndon. His first stage appearance was 
in 1753 at Covent Garden, where he remained for twenty years, 
playing important parts. In 1774 he w^as at Drury Lane under 
Garrick’s management. His forte was gay comedy, and he was 
the original, indeed unrivalled, Charles Surface. It was in tliis 
part that he made his farew^ell appearance in 1788. He died on 
the 13th of September 1819. His sporting tastes and social 
connexions — he married the sister of a peer — led to his being 
called “ Gentleman Smith,” a sobriquet his manners seem to 
have justified. He is to be distinguished from an older English 
actor, William Smith (d. 1696), the friend of Betterton. 

SIOTH, WILLIAM (1769-1839), English geologist, appropri- 
ately termed ** the Father of linglish geology/’ and known 
among his acquaintances as “ Strata Smith,” was born at 
Churcrhill in Oxfordshire on the 23rd of March 1769. Ileprived 
of his father, an ingenious mechanic, before he was eight years 
old, he depended upon his father’s eldest brother, a farmer at 
CK^er Norton, w'ho was but little pleased with his nephew’s love 
of collecting “ pundibs ” (Terebratulae) and “ pound-stones ” 
(the large iCchinoid Clypeus, then frequently employed as a 
pound weight by dairywomen), and with his propensity for 
carving sundials on soft brown ** oven-stone ” of his neighbour- 
hood. The uncle was, however, better satisfied when the boy, 
after studying the rudiments of geometry and surveying, began 
to lake interest in the draining of land ; and there is no doubt 
that William Smith profited in after life by the practical experi- 
ence he gained with his relative. At the age of eighteen he 
became assistant to Edward Webb, surveyor, of Stow-on-the- 
Wold, and traversed the Oolitic lands of Oxfordshire and 
Gloucestershire, the Lias clays and red marls of Warwickshire 
and other districts, studying their varieties of strata and soils. 
In 1791 his observations at Stowey and High Littleton in 
Somerset^|p||| first impressed him with the regularity of the 
strata he executed the surveys and levellings for the 

line Canal, in the course of which he con- 


firmed a previous supposition, that the strata lying above the 
coal were not horizontal, but inclined in one direction — to the 
E. — so as to terminate successively at the surface. 

On being appointed engineer to the canal in 1794 he was 
deputed to make a tour of observation with regard to inland 
navigation. During this tour, which occupied nearly two months, 
he journeyed to York and Newcastle and returned through 
Shropshire and Wales to Bath ; he carefully examined the 
geological structure of the country, and corroborated his general- 
ization of a settled order of succession in the strata. After 
residing for two or three years at High Littleton he removed in 
1795 to Bath, and three years later purchased a small estate at 
Tucking Mill, Midford, about 3 m. distant from the city, where 
he engaged in the last duties he performed as resident engineer 
to the Coal Canal (1798-1799). His numerous journeys liad 
satisfied him of the practicability of making a map to show 
the ranges of the different strata across England, and in 1794 
he coloured his first geological map — that of the vicinity of Bath. 

At this time he made acquaintance with the Rev. Benjamin 
Richardson (d. 1832), from 1796 rector of Farlcigh Hungerford, 
who possessed a good collection of local fossils, but knew nothing 
of the laws of stratification. He had a sound knowledge of 
natural history, and he greatly aided Smith in learning the 
names and true nature of the fossils, while Smith arranged his 
specimens in the order of the strata. By this new friend Smith 
was introduced to the Rev. Joseph Townsend (1738-1816), 
rector of Pewsey, and on a notable occasion in 1799 Smith 
dictated his first tabic of British Strata, written by Richardson 
and now in the possession of the Geological Society of London. 
It was headed Order of the Strata, and their imbedded Organic 
Remains, in the neighbourhood of Bath; examined and proved 
prior to ^799^ In 1813 Townsend published, with due acknow- 
ledgment, much information on the English strata communicated 
by William Smith, in a work entitled The Character of Moses 
established for veracity as an historian, recording events from the 
Creation to the Deluge, McanwJiile Smith was completing and 
arranging the data for his large Geological Map of England and 
Wales, with part of Scotland, which appeared in 1815, in fifteen 
sheets, engraved on a scale of 5 m. to i in. The map was reduced 
to smaller form in 1819 ; and from this date to 1822 twenty-one 
separate county geological maps and several sheets of sections 
were published in successive years, the whole constituting a 
Geological Atlas of England and Wales, Smith’s collection of 
fossils was purchased in 1816-1818 by the British Museum. 
In 1817 a portion of the descriptive catalogue was published 
under the title of a Stratigraphical System of Organized Fossils, 
Prior to this, in 181C, he commenced the publication of Strata 
Identified by Organized Fossils, with figures printed on paper to 
correspond in some degree with the natural hue of the strata. 
In this work (of which only four parts were published, 1816-1819) 
is exemplified the great principle he established of the identifica- 
tion of strata by their included organic remains. In January 
1831 the Geological Society of London conferred on Smith the 
first Wollaston medal ; on which occasion Sedgwick in an 
eloquent address referred to Smith as “ the Father of English 
Geology ” ; and the government conferred upon him a life- 
tiension of £100 per annum. The degree of LL.D. he received 
from Dublin, at the meeting of the British Association in that 
city in 1835. In 1838 he was appointed one of the commissioners 
to select' building-stone for the new Houses of Parliament. 
The last years of his life were spent at Hackness (of which he 
made a good geological map), near Scarborough, and in the 
latter town. His usually robust health failed in 1839, and on 
28th August of that year he died at Northampton. He was 
buried at St Peter’s church, and a bust by Chantrey was placed 
in the nave. In 1891 the earl of Ducie erected k monument 
to his memory at his native place, Churchill, 

His Memoir St edited by his nephew, John Phillips, appeared in 1844. 

SMITH, SIR WILLIAM (1813-1893), Ei^lish lexicographer, 
was bom at Enfield in 1813 of Nonconformist parents. He was 
originally destined for a theological career, but instead was 
articled to a solicitor. In his spare time he taught himself 
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classics^ and when he entered University College he carried off 
both the Greek and Latin prizes. He was entered at Gray’s 
Inn in 1830, but gave up his legal studies for a post at University 
College school^ and began to write on classical subjects. He 
next turned his attention to lexicography. His first attempt 
was the Dictionary of Greek and Roman AntiquitieSy which 
appeeured in 1842. The greater part of this was written by 
himself. In 1849 followed the Dictionary of Greek and Roman 
Biography^ and the Greek and Roman Geography in 1857. In 
this work some of the leading scholars of the day were associated 
with him. In 1850 he published the first of the school diction- 
aries ; and in 1853 he began the Principia series^ which marked a 
distinct step in. the school teaching of Greek and Latin, llien 
came the Sttuients* Manuals of History and Literature, in which 
the Greek history was the editor’s own work. In carrying 
out this task Smith was most ably seconded by John Murray^ 
the publisher, who, when the original publishers of the dictionaries 
got into difficulties, volunteered to take a share in the under- 
taking. The most important, perhaps, of the books edited by 
William Smith were those that dealt with ecclesiastical subjects. 
These were the Dictionary of the (1860-1865) ; the Dictionary 
of Christian Antiquities (1875-1880), undertaken in collaboration 
with Archdeacon Cheetham ; and the Dictionary of Christian 
Biography (1877-1887), jointly with Dr Henry Wace. The 
Atlas, on which Sir (^orge Grove collaborated, appeared in 
1875. From 1853 to 1869 Smith was classical examiner to the 
University of London, and on his retirement he became a meml>er 
of the Senate. He sat on the Committee to inejuire into questions 
of copyright, and was for several years registrar of the Royal 
Literary Fund. He edited Gibbon, with Guizot’s and Milman’s 
notes, in 1854-1855. In 1867 he became editor of the Quarterly 
Review, which he directed with marked success until his death on 
the 7th of October 1893, his remarkable memory and accuracy, 
as well as his tact and courtesy, specially fitting him for such 
a post. He was U.C.L. of Oxford and Dublm, and the honour 
of knighthood was conferred on him the year before his death. 

SMITH, WILLIAM FARRAR (1824-1903), Am<Tican general, 
was bom at St Albans, Vermont, on the 17th of February 1824, 
and graduated from West Point in 1845, being assigned to the 
engineer branch of the army. He was twice assistant professor 
of mathematics at West Point (1S46-1848 and 1855-1856). 
During the first campaign of the Civil War lie was employed on 
the staff, in August i86i became brigadier-general of volunteers, 
and was breveted lieutenant-colonel U.S.A. for his gallantry at 
the action of White Oak Swamp, In July 1S62 he received 
promotion to the rank of major-general U.S.V. Smith led his 
division with conspicuous valour at Antietam, and was again 
breveted in the regular army. On the assignment of General 
Franklin to a superior command Smith was placed at the head f^f 
the VI. corps of the Army of the Potomac, which he led at the 
disastrous battle of Fredericksburg The recriminations 

which followed led to the famous general order in which several 
of the senior officers of the army were dismissed and suspended 
by General Burnside. Smith was one of these, but it is to his 
credit that he did not leave the army, and as a brigadier-general 
he commanded troops in Pennsylvania during the critical days 
of the Gettysburg campaign. Later in 1863 he was assigned to 
duty as chief engineer of the Army of the Cumberland. As such 
he conducted the engineer operations which reopened the 
“ cracker-line ” from Chattanooga {q.v,) to the base of .supplies. 
Of this action the House Committee on military affairs reported 
in 1865 that “ as a subordinate. General W. F. Smith had saved 
the Aimy of the Cumberland from capture, and afterwards 
directed it to victory.” Smith was now again nominated for 
the rank of major-general U.S.V., and Grant, who was much 
impressed with Smith’s work, insisted strongly that the nomina- 
tion should be confirmed, which was accordingly done by the 
senate in March 1864. Grant, according to his own statement, 
“ was not long in finding out that the objections to Smith’s 
promotion were well grounded,” but he never stated the grounds 
of his complaint, and Smith, in the“ Battles and Ixadt rs" series, 
maintained that they were purely of a personal character. For 
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the Virginian campaign of 1864 Smith was specially assigned by 
Grant to command the XVIIl. corps, Army of the Janies, and 
he took part in the battle of Cold Harbour and the first operations 
against Petersburg, after which, while absent on leave, he was 
suddenly deprived of his command by Grant. He resigned from 
the volunteers in 1865, and from the U.S. army in 1867. From 
1864 to 1873 he was president of the International Telegraph 
Company, and he subsequently served on the board of police 
commissioners of New York, becoming president of this in 1877. 
After 1881 he was engaged in civil engineering work. He died 
at Philadelphia on the 28th of Februar>^ 1903. 

SMITH, WILLIAM HENRY (1808-1872), English author, 
was bom at Hammersmith, London, in 1808. He was educated 
at Radley School, and in 1821 was sent to Glasgow University. 
In 1823 he entered a lawyer’s oflice, in wliich he remained for five 
years. He was called to the bar, but had no practice. He 
contributed to tlie Literary Gazette and to tlie Athenaeum, under 
the name of ” Wool-gatherer,” attracting some attention by 
the delicacy and finish of his style. Ernesto, a philosophical 
romance, appeared in 1835, two poems, Guidoi e^^^ Solitude, in 
1836, and in 1839 he formed a connexion with Blackwood's 
Magazine, for which he acted as philosophical critic for thirty 
years. In 1846 a visit to Italy led to the writing of a tale entitled 
Mildred, which was too purely reflective to be successful. In 1851 
he declined the chair of moral philosophy at Edinburgh, being 
unwilling to abandon his quiet, studious life in the Lake District. 
There he completed his philosophic romance Thorndole (1857), 
which was considered at the time to be a work of real intellectual 
value. A similar production, Gravenhurst, appeared in 1862 ; a 
second edition contained a memoir (.)f the autlior by his wife. 
Smith died at Brighton on 28th March 1872. He also wrote two 
plays, one of which, Athelwold, was produced by Macready in 1843. 
It was published with his other tragedy, Sir William Crichton, 
in 1846. 

SMITH, WILUAM HENRY (1825-1891), English man of 
business and statesman, was bom in London on the 24th of June 
1825. His father was the founder of the great distributing firm 
of W. H. Smith & Son, in the Strand, and at an early age he 
became a partner and devot(id himself to the business. He 
betrayed no political aspirations until 1865, when he came for- 
ward as a Conservative to contest We.stminstcr against John 
Stuart Mill and the Hon. Mr Grosvenor. Defeated on that 
occasion, he triumphed in 1868, winning a victory when his party 
was in general vanquished on all sides. The prestige^ thus 
obtained combined with wealth and his bQsines.s abilities to 
recommend him to Disraeli, who in 1874 mack; him .secretary to 
the Treasury. In 1877 he gained cabinet rank as first lord of the 
Admiralty ; in 1885 he was successively secretary for War and 
chief secretary for Ireland j in 1886 he was again at tlie War 
Office ; and when late in that year Li rd Randolph Churchill s 
resignation necessitated a reconstruction of the ministry, Mr 
Smith found himself first lord of the Treasury and leader of the 
House of Commons. He was no orator, and made no pretence 
to genius, but his success in these high offices was complete, 
and was admittedly due, not merely to business ability, but to 
the universal respect wfiich was gained by his patience, good 
temper, zeal for the public service, and thorough kindnes.s of 
heart. lie died at Walmer Castle (which he occupied as Warden 
of the Cinque Ports) on the 6th of October 1891. In recognition 
of his services a peerage in her own right was conferred on his 
widow, with the title of Viscountess Hambleden, I-ady Hamble- 
den (b. 1828) had been a Miss Danvers, and before marrying 
Mr Smith had been the wife of Mr B. A. I.each, by whom she had 
a family. Her eldest son by the second marriage, the Hon. W. 
F. D. Smith (b. 1868), rowed in the Oxford boat, and on his 
father’s death became head of the business ; in 1891 lie was 
elected Conservative M.P. for the Strand (London), and was 
re-elected in 1892, 1895, 1900 and 1906. He married in 1894 
Lady K.sther Gore, daughter of the earl of Arran. 

SMITH, WILUAM ROBERTSON (1846-1894), Scottish philo- 
logist, physicist, archaeologist. Biblical critic, and editor, from 
1881, of the 9th edition of this Encyclopaedia, was bom on the 
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8th of November 1846 at Keig in Aberdeenshire, where his 
father was Free Church minister. He was educated at home and 
at Aberdeen University, where he attained the highest academic 
distinctions, winning among other things the Ferguson mathe- 
matical scholarship, whicJi is open to all graduates of Scottish 
universities under three years’ standing. In 1866 he entered the 
Free Church Gdlege at Edinburgh as a student of theology. 
During two summer sessions he studied philosophy and theology 
at Bonn and Gottingen, making friends in all branches of learning. 
From 1868 to 1870 he acted as assistant to the professor of 
natural philosophy in Edinburgh University. During this 
period he was not only most successful as a teacher, but produced 
much original work — especially in tlie experimental and mathe- 
matical treatment of electricity — which is still regarded as 
standard. In 1870 he was appointed and ordained to the office 
of professor of Oriental languages and Old Testament exegesis 
at the Free Church College, Aberdeen, and here he began that 
series of theological investigations which, characterized as they 
were by learned research and the use of the most s(nentific 
methods, were destined to make his name famous. He was the 
pupil and personal friend of many leaders of the higher criticism 
in Germany, and from the first he advocated views which, though 
now widely accepted, were then regarded with apprehension. 
The articles on Biblical subjects which he contributed to the«9th 
edition of the Encyclopaedia Britannica distressed and alarmed 
the authorities of the Fret Church, In 1876 a committee of the 
General Assembly of that Church reported on them so adversely 
that Smith demanded a formal trial, in the course of which he 
defended himself with consummate ability and eloquence. The 
indictment dropped, but a vote of want of confidence was passed, 
and in t88i Smith was removed from his chair. During this long 
struggle he was sustained by the conviction that he wa.s fighting 
for freedom, and at the end of the trial he was probably the 
most popular, if not the most powerful, man in Scotland. Marks 
of .sympathy were showered on him from all sides. 

In 1875 he was appointed one of the Old Testament revisers ; 
in 1880-1882 he delivered by invitation, to ver}^ large audiences 
in Edinburgh and Glasgow, two courses of lectures on the 
criticism of the Old Testament, which he afterwards published , 
(The Old Testament in the Jewish Churchy first edition 1881, second 
edition 1892, and The Prophets of Israel, 1882, which also passed 
through two editions) ; and soon after his dismissal from his chair 
he joined Professor Baynes in the editorship of the Encyclopaedia 
Britannica, and after Professor Baynes’s death remained in 
.supreme editorial control till the work was completed. Ilis versa- 
tility, firmness combined with tact, width of view, and pains- 
taking struggle for accuracy were largely responsible for the 
maintenance of its high standard. But he did not let his other 
dutie.s interfere with his Semitic studies. He visited Arabia, 
Egypt, Syria, Palestine, Tunis and southern Spain, and had 
an intimate knowledge of, and personal acquaintance with, not 
only the literature, hut the life of the East. His early friendship 
with J. F. McLennan, that most original student of primitive 
marriage, had a great influence on Smith’s studic.s, and his 
attention was always strongly attracted to the comparative 
study of primitive customs and their meaning. His chief con- 
tributions t(^ this branch of learning were his article Sacrifice 
in the Encyclopaedia Britannica, his Kinship and Marriage in 
Early Arabia ((. Cambridge, 1885), and above all his Lectures on the 
Religion of the Semites (ifit edition 1889, 2nd edition 1894). Ilis 
originality and grasp of mind enabled him to seize the es.scntial 
among mas.ses of details, and he had in a marked degree the power 
of carr}dng a subject farther than his predecessors. 

In 1883 Robertson Smith was appointed Lord Almoner’s 
Professor of Arabic at Cambridge, which henceforth became his 
home. He occupted rooms in 1 ‘rinity College till 1885, when he 
was elected to a^jft&fessorial fellow'ship at Christ’s College. In 
1886 he BdMil diversity librarian, and in 1889 Adams Pro- 
fessor of Arabfe^*®! 1888-1891 he delivered, as Burnett lecturer, 
three cc^rsesW lectures at Aberdeen on the primitive religion of 
the Semites. Ekfiy in 1890 grave symptoms of constitutional 
disea.se manifested themselves, and the last years of his life were 


fuU of suffering, which he bore with the utmost courage and 
patience. He never emsed to work, and when near his end was 
actively engaged in planning the Encyclopaedia Bihlica, which 
he had hoped to edit. He died at Cambridge on the 31st of 
March 1894, and was buried at Keig. Small and slight in person 
and never robust in health, Robertson Smith was yet a man of 
cea.seless and fiery energy ; of an intellect extraordinarily alert 
and quick, and as sagacious in practical matters as it was keen 
and piercing in speculation ; of an erudition astonishing both in its 
range and in its readiness ; of a temper susceptible of the highest 
enthusiasm for worthy ends, and able to inspire otliers with 
it.s own ardour; endowed with the warmest affections, and 
W'ith the kindest and most generous disposition, but impatient 
of stupidity and ready to blaze out at whatever savoured of 
wrong and injustice. ’Ihe sweetness and purity of his nature 
combined with his brilliant conversational powers to render 
him the most delightful of friends and companions. 

Sec also James Bryce, Studies in Contemporary Biography (1903). 

(A. Ji. S.) 

SMITH, SIR WILUAM SIDNEY (1764-1840), English admiral, 
was the second son of ^Captain John Smith of the Guards, and 
was born at Westminster on the 21st of July 1764. He entered 
the navy, according to his own account, ** at the beginning of 
the American War,” being only about eleven years of age. For 
.his bravery under Rodney in the action near Cape St Vincent 
in January 1780, he was on tlie 25th of September appointed 
lieutenant of the “ Alcide,” 74. After serving in the actions 
against the French fought by Graves off Chesapeake in 1781 and 
by Rodney at the Leeward Islands in 1782, he was on the 6th of 
I May of the latter year promoted to be commander of the ‘‘ Fury^ 
sloop,.and on the 18th of October advanced to the rank of captain. 
His ship having been paid off in the beginning of 1784, he spent 
two years in France and afterwards visited Spain. From 1790 
j to 1792 he advised the king of Sweden in tlie war with Russia, 

I receiving for his services the honour of knighthood. After his re- 
turn to England he was sent on a mission to Constantinople, and 
having joined Lord Hood at Toulon from Smyrna in December 
1793, he, though only on half pay, was actively employed in the 
attempt to bum the enemy’s ships and arsenal. In the following 
years he was engaged in the Channel hunting French privateers ; 
but, having with the boats of his squadron boarded in Havre-de- 
Grace harbour a lugger which was driven by the tide above the 
French forts, he was on the 19th of April 1796 compelled to 
surrender an d sent a prisoner to Paris. By means of forged orders 
for his removal to another prison he made his escape from the 
Temple, and, crossing the Channel in a small skiff picked up at 
Havre, arrived in London on the 8th of May 1798. In October 
he was appointed to the command of the ** Tigre,” 80, and was sent 
to the Mediterranean. By a very curious decision of the govern- 
ment he was joined in commission with his brother Spencer Smith, 
minister at Constantinople. Learning of Bonaparte’s approach to 
St J ean d’Acre, he hastened to its relief, and on the i6th of March 
1799 captured the enemy’s flotilla, after which he successfully 
defended the town, compelling Napoleon on the 20th of May to 
raise the siege and retreat in disorder, leaving all his artillery 
behind. For this brilliant exploit he received the special thank.s of 
the Houses of Parliament and was awarded an annuity of £1000. 
On the 24th of January 1800 he took upon himself to make the 
convention of El Arish, by which the French were to have l)een 
allowed to evacuate Egypt. His action was disallowed by his 
superiors, who insisted that the French must surrender. Sul> 
sequently he co-operated with Abercromby, under whom he 
commanded the naval brigade at the battle of Aboiikir, where 
he was wounded. On his return to England he was in 1802 
elected M.P. for the city of Rochester. In March 1803 he was 
commissioned to watch the preparations of the French for an 
invasion of England. Having on the 9th of November 1805 been 
promoted to be rear-admiral of the blue, he was in the following 
January despatched on secret service for the protection of Sicily 
and Naples. His conduct was as usual brilliant, but, also as 
usual, his vanity and self-assertion led him into quarrels with 
the military officers. He relieved Gacta and captured Capri^ but 
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•on tile 25th of January 1807 received orders to proceed to Malta, 
whence he joined Sir John Duckworth, who was sent to act 
against the Turks. On the 7th of February, with the rear division 
of the squadron, he destroyed the Turkish fleet and spiked the 
batteries off Abydos. In November following he was sent to 
blockade the Tagus, and was mainly instrumental in embarking 
the Portuguese prince regent and royal family for Rio de Janeiro, 
after which he was sent as cornmandcr-in'chief to tlie coast of 
S. America in February 1808. At Rio he was entangled in 
another quarrel with the British minister, Lord Strangford, 
and was summarily recalled in 1809. On the 31st of July 1810 
he was made vice-admiral of the blue, and on the 18th of July 
1812 was despatched as second in command under Sir Edward 
Pellew (afterwards Viscount Exmouth) to the Mediterranean, 
blit the expedition was uneventful. His term of active service 
practically closed in 1814. He was made K.C.B. in 1815 and 
m 1821 admiral. The later years of his life were spent at Paris, 
where he died on the 26th of May 1840. His restless self- 
assertion brought him into collision with many of his contempor- 
aries, including Nelson and Sir John Moore. Colonel Bunbury’s 
Narrative of some Passages in the Great War with P'rance contains 
a most amusing account of his theatrical vanity. But though by 
nature a boaster he was both daring and ingenious. 

See Barrow, Life of Admiral Sir .S. Smith (2 vols., 1848). 

SMITH, a worker in metals. The O. Eng. smid^ Du. smid, 
Ger. Schmied, &c., are from an obsolete Tout, verb smeithan, to 
forge. The root is seen in Gr. cr/4fX>;, a graver’s tool. It is 
apparently not connected with “smooth,” where an original 
m lias been lost. There is no foundation for the old etymological 
guess which identifies “ smith ” with “ to smite,” as tlie one 
wdio smites or beats iron. When used without such qualification 
as appears in “ goldsmith,” “ silversmith,” 8:c., the term means 
a worker in iron, especially as inditiating a “ blacksmith,” one 
who forges iron, as opposed to “ whitesmith,” the finisher and 
polisher of iron, or “ tinsmith,” a worker in tin. I’he word has 
originated one of the commonest of English surnames, sometimes 
taking various archaic forms (Smyth, Smythe, Smigth, &c. ; 
also (German Schmidt), 

SMITH COLLEGE, an American institution for the higher 
education of women, at Northampton, Massachusetts. It was 
founded by the will of Sophia Smith (1796-1870) of Hatfield, 
who gave money to Smith Academy in Northampton and to 
Andover Theological Seminary, and who left about $365,000 
“ for the establishment and maintenance of an institution for 
the higher education of young women, with the design to furnish 
them means and facilities for education equal to those which arc 
afforded in our colleges for young men ” ; slie chose Northampton 
as the site of the college and selected the trustees. The college 
was chartered in 1871 and was opened in 1875. 

Oil the college campus in the central part of Nortliampton are : 
College Hall, witli administrative ohices, an assemldy Jr.all, and 
lecture rooms ; Seclye Hall, with department ol'fices and recitation 
rooms ; a library, completed in i<)io and containing 30,000 volumes 
in that year ; an auditorium, with a largt^ organ and a seating capacity 
of 2500 ; the Lilly Hall of Science ; Chemistry Hall ; an astronomical 
observatory ; Music Hall ; the Hillycr Art Gallery, with an en- 
dowment of $50,000 for the increase of its collections ; the Students' 
Building for the social life of the students ; the Lyman Plant House 
and the Botanic (harden ; the Alumnae Gymnasium ; the Allen 
Recreation Field ; sixteen (in 1910) dwelling-houses for the students 
on the plan of private Iiomes, not dormitories ; an infirmary ; and 
Sunil yside, a home for convalcvscents. Entrance requirements differ 
little from those of the College*, Entrance Examination Board. All 
undergraduate courses arc largely elective and lead to the degree 
of Bachelor of Arts. Graduate courses lead to the degrees of 
Master of Arts and Doctor of Philosophy, the latter degree being 
rarely conferred and " only in recognition of high scholarly attain- 
ment and of ability to carry on original research.” In 1909-1910 
there were 104 teachers and 1635 students (of whom 8 were graduate 
students), and the college had' an endowment of about $1,300,000. 
The annual tuition cliaige was $ioo until 1909, when it became $150. 
There are six fellowsJups, of $500 each, which are granted for graduate 
research; and there are many undergraduate scholarships, and loans 
are made to needy students by the Smith Students' Aid Society 
(1897). College contributes to the American Classical Schools at 
Athens and Rome, to the Zoological Station at Naples, and to the 
Marine Biological Laboratory at Woods Hole, Massachusetts. The 


first president of the college from 1873 to Scptemb<?r 1910 was 
lawrcnus Clark Sodye (b. ii<37), a graduate of Union College and of 
Andover 'J'heological Sciiuuary. 

SMITH’S FALLS, a town and outport of Lanark county, 
Ontario, Canada, on the R ideau river and canal, and the Canadian 
Pacific railway, 28 m. N.W. of Brockville. Pop. (1901) 5155. 
It contains saw, shingle, woollen and planing mills, and large 
agricultural implenuMit works, and has regular steamer connexion 
with Kingston and Ottawa b)- the Rideau river and canal. 

SMITHSON, HENRIETTA CONSTANCE (1800-1854), Dish 
acTress, was the daughter of a theatrical manager. She made 
lu‘r first stage appearaiu’e in 1815 at the Crow Street theatre, 
Dublin, as Albina Mandcvillc in Reynolds's WV//. Three years 
latiT she made her first London apj)earancc at Drury Lane as 
l.etitia Hard). She had no particular succes.s in England; 
but in Paris, in 1S28 and 1832, w'hilher she first went with 
Ma<!ready, she aroused immense enthusiasm as Desdemona, 
Virginia, Juliet and Jane Shore. She had a host of admirers, 
among them Hector Berlioz 0 /.v.\. whom she married in 1833. 
They separated in 1840. At the time of her marriage her 
popularity was already over and she was deeply in debt. A 
benefit was given her, but she had the mortification of seeing 
a rival applauded when she herself was coldly received. She 
retired from the stage, and died on the 3rd of Alardi 1854. 

SMITHSON, JAMES (1765-1829), British chemist and mineral- 
ogist and founder of the Smithsonkin Institution at Washington, 
a natural son of Hugh Smithson, ist duke of Northumberland, 
by Mrs Elizabeth Keate ]\laeie, a granddaughter of Sir George 
Hungerford of Studle>‘, was Ix^rn in France in 1765. He was 
educated at Pembroke College, Oxford, where he graduated 
in 1786, and was known in early life as James Lewis (or Louis) 
Macic. lie took the name of James Smithson about the year 
j8oo. His attention was given to clieznistiy and mineralogy, 
and lie published analyses of calamines and other papers in the 
Annals of Philosophy and PhiL Trans, 'J’he mineral name 
“ smithsonilc ” was originally given in his honour by Bcudant 
to zinc carbonate, but having also been applied to the silicate, 
the name is now rarely used. In 1784 he accompanied Faujas 
St Fond in his journey to the Western Isles, and in the English 
translation of the Travels in England, Scotland and the Hebrides 
(1799) Smithson is spoken of as “ M. de Mccics of London.” 
He w'as elected F.R.S, in 1787. lie died at Genoa on the 27th 
of June 1829. By his will he bequeathed upwards of 3^100,000 
to the United States of America to found the Smithsonian 
Institution. The institution (see below) was founded by act 
of Congress on the 10th of August 1846. 

Sue “ James Smitiison iiiid his Bt;c|uest ” (with portraits), by 
W. J. Rhecs, and “ 'I'he Scientific Writings of James Smithson,^' 
edited by W. J. Rliccs, Smiikiionian Atise, Coll., vol. xxi. (r879- 
1880). 

SMITHSONIAN INSTITUTION, an American institution of 
learning in Washington, D.C., founded by the bequest of James 
Smitiison (q.v.), who seems to have known of Joel Barlow’s 
plan for a national institution of leaniing in the city of Washing- 
ton in accordani'e witli George Washington’s recommendation 
in his farewell address of 1 796. His estate was left to a nephew, 
Henry James Hungerford, with the stipulation that should 
Hungerlord die without issue the whole estate should go “ to 
the United States of America to found at Washington, under 
the name of the Smithsonian Institution, an establishment for 
the increase and diffusion of knf)wli‘dge among men.” Hunger- 
ford <lied witliout issue in 1835. There was much opposition in 
America to the acceptance of Smithson’s bequest, especially 
by John C. C alhoiin and others who held that Congress had no 
power under the Constitution to accept such a gift, but the 
gift was acce[>ted, largely through the efforts of John Quincy 
Adams; and Richard Rush, sent to England as agent for the 
United States, quickly obtained a verdict for the American 
claim to the estate. In September 1838 £104,960 in gold 
sovereigns was delivered from the clipper “ Mediator ” to the 
Philadelphia mint, where it was recoined into American money, 
$508,318-46 ; in 1867, after the death of Ilungerford’s mother, 
a residuary legacy of $26,210 was received and the fund then 
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amounted to $650,000. An act of the 7th of July 1838 (repealed 
in 1841) directed the investment of the money in state bonds, 
and $500,000 was invested in Arkansas bonds which proved 
worthless, but Congress, considering that it was a trustee of the 
fund, made an appropriation to cover the loss. By other gifts, 
notably that of §250,000 from Thomas George Hodgkins (d. 
1892) of Setauket, Long Island, New York, the fund was'increased : 
in 1910 it amounted to $944,918, drawing interest at 6 %. 

There were many different suggestions as to how the fund 
should be used. The character of the Nati». nal Institute (called 
National Institution before 1843), which was organized in 1840 
to promote science and the nstdul arts and to establish a 
national museum of history,” had a great influence in shaping 
the act (approved on the loth of August 1846) establishing the 
Smithsonian Institution and providing for an “ establishment ” 
by this name composed of the president, vice-president, 
secretaries of state, treasury^ war and nav>', the postmaster- 
general, the attorney-general,* the ('hief- justice of the supreme 
court and the commissioner of the patent office of the United 
States, the mayor of the city of Washington (amcnd(‘d in 1B71 
to read : governor of the District of Columbia), and such other 
persons as they may elect honorary members." The same act 
provided for the government of the Institution by a Board of 
Regents composed of the vice-president of the United States, 
the mayor of the city of Washington (amended in 1871 as above), 
three members of the Senate (appointed by its president), 
three members of the House of Representatives (appointed 
by its speaker), two members of the National Institute of the 
City of Washington (chosen by joint resolution of the Senate 
and House of Representatives), and four others, inhabitants 
of four different states; the Board chose from its members a 
chancellor (in practice the vice-president of the United States 
until 185c and since then the chief-justice). The act provided for 
the delivery to the Board of Regents and the maintenance in the 
buildings, which were to be erected according to the act, of 
** all objects of art and of foreign and curious research, and all 
objects of natural history,” belonging to the United States, 
including the collections of Smithson ; and it enacted that any 
applicant for copyright should deliver one copy of the work 
to \ye copyrighted to the librarian of the Smithsonian Institution 
and another to the Librarian of Congre^ss.*^ Tlianks to the 
efforts of J. Q. Adams, provision was made for the use of the 
income of the fund only and the principal was permanently 
invested. 

The Regents met on the 7th (jf September 1846. Those 
appointed were : George Evans, Sidney I 3 reese and I.saac 
S. Pennybackcr, senators; Robert Dale Owen, William J. 
Hough and Henrv' W. Hilliard, members of the Hoii.se of Repre- 
sentatives ; Rufus Choate, Gideon Hawley, Richard Rush 
and William C. Preston, by joint resolution, from four different 
states ; and Alexander Dallas Bache and General Joseph 
G. Totten, from the National Institute. They elected (Dec. 
1846) as first secretary and director of the Institution, Joseph 
Henry, then professor of natural philosophy in the College of 
New Jersey (Princeton University), who presented in his first 
annual report (Dec. 1847) a “program of organization.” The 
first paragraph contained the following : — “ To Increase Know- 
ledge-. It is proposed (i) to stimulate men of talent to make 
original researches, by offering suitable rewards for memoirs 
containing new truths ; and (2) to appropriate annually a portion 
of the income for particular researches, under the direction of 

’ The Secretary of the Interior was added in 1877 and the Secretary 
of Agriculture ia 1894. 

* No honorary members have been chosen since 1873, and an 
amendment of 1894 omits the provision for their election. 

” In January 1847 James D. Wc.stcott objected to the constitution- 
ality of the act Inicause by it members of Congress were appointed 
(contrary to section 6, part ii. of the Constitution) to civil offices 
under the authority of the United S^tes created during their term 
of office in Congress. 

* In 1865 the actual granting of copyright was transferred from 
the Smithsonian Institution to the Lilirary of Congress. 

^ Reprinted in Smithsonian Institution Miscellaneous Collections^ 

vol. XXI. pp. 399-406. 


suitable persons. To Diffuse Knowledge ; It is proposed (i) to 
publish a series of periodical reports on the progress of different 
braiic:he.s of knowledge ; and (2) to publish occasionally separate 
treatises on subjects of general interest.” 

Henry was executive head (secretary) of the Institution from 1846 
until liis death in 1878 and its organization is due largely to him. 
He opposed the sclitimc for the gradual lormalion of a general library 
under the charge of the Listitution, and in 18^3 committed the Board 
of KegeTits to a repeal of the previous practice of spending one-half 
of the annual income on the museum and library, and ms action 
was approved by an investigating congressional committee.^ Partly 
because of the prominence given to meteorological research when 
Henry was at the Albany Academy, and partly through the influence 
of James Pollard Ksjiy (1785-1860), in 1846 a pian was presented for 
the unification and systematization of weather observation under 
the Institution, and in Decemtier 1847 an apiiropriation was made for 
such meteorological research ; in 1849 telegrapliic transmission of 
meteorological intelligence collected by the Institution was begun ; 
in 1850 a standard “Smithsonian barometer” (Arnold Guyot’s 
improvement of Ernst's improved Fortin “ cistern barometer ”) 
was first distributed : weather maps were successfully made in 1856 ; 
and in 1870 the meteorological work of llie Institution was incorpor- 
ated as the Weather Bureau, independent of the Institution. After 
1854 Henry's annual reports contained a “ general appendix '' with 
reports of lectures, such as were held under the auspices of the 
Institution until 1863, summaries of correspondence, special papers, 
&c. Before 1870 meteorology bulked largely in these reports ; after 
that year there was more North American archaeology and ethnology. 

Spencer F. J^aird, Henry's sut:etjssor, incorporated in the general 
appendix annual reports on the progress ot the sciences, and he 
perfected Henry’s system of “ international exchanges," under which 
the Institution, through agents in the principal cities of Europe, ex- 
changes its own publications, those of other departments of the 
United States government, and those of learned societies for foreign 
publications. Baird liad been at the head of the United States 
National Museum, a branch of the Institution, before he became 
secretary of the Institution, and it was particularly developed during 
his administration. It was built up around the collc.ctions of the 
United States Pate*nt Office, which were turned over to it in 1858, 
and those of the National Institute, transferred to the Smithsonian 
Institution in 1861, when the Institute was dissolved. A part of the 
collection (including Smithson's collection) was destroyed by fire in 
1863. The small art collection which remained was exhibited in the 
Corcoran Gallery until 1896. A new tiuilding for the Museum was 
erected in 1881. Mrs Harriet Lane Johnston (1833-1903) left her 
art collection to a national gallery of art, when such a gallery should 
be established, and in 1906 the Supreme Court of the District of 
Columbia decreed that the art colh^ction of the National Museum 
was a “ National Gallery " and turned this collection over to the 
National Museum, whose art colh actions have been called since that 
time the National Gallery of Art and have been enlarged by the gift 
from Charles J*. Freer of Detroit of more than 2300 pieces (since 1904), 
including the work ot American artists (especially Whistler, Tryon 
and T. W. Dewing) and of Japanese and Chinese masters, and by the 
gift of about 90 American paintings from W. r. Evans of New York 
City. The museum gained much valuable archaeological and (ithiio- 
Jogical material from the exploring parties sent out under J. W. 
Powell, excellent ichthy illogical specimens through Baird’s position 
as United States Fish Commissioner, and general collections from the 
cxhilnts made at the Centennial Exhibition of 1876 by the United 
States government ; and it has a good herbarium. The Bureau of 
American Ethnology was established as a branch of the Institution 
in 1879, when the various organizations doing survey work in the 
West united as the United States Geological Survey and anthropo- 
logical and ethnological research was transferred to tJie Smithsonian 
Institution. I'htJ director of the Bureau of Ethnology in 1879-1902 
was J. W. Powell ; In; was succeeded by William H. Holmes. 

Secretary Baird planned an astrophysical observatory and in 1887 
aiipoiiited as assistant secretary of the Iiistitutiou, to take charge of 
tiie observatory, Samuel P. Langley (^^.v.), who succeeded as secretary ’ 
upon Baird's death in the same year. In 1890 a small observatory 
was built in the Smithsonian Park ; in 1891 an appropriation was 
made for astrophysical work and $5000 was contributed by thtj 
executors of Dr J. H. Kidder (1842-1889). Liingley's principal 
rtjscarch in the observatory was on the nature of tlie lufra-red 
jKirtioii of the .siiectrum. His name is also closely connected with his 
paper entitled Experiments in Aerodynamics (1891), and with tlie 
experiments and mathematical studies carried on under the Institu- 
tion whiclx proved that a machine other than a balloon could be 
made which would produce enough mechanical power to support 
itself and fly. Under the terms of the Hodg kins bequest p rizes were 

® Congn*ss was long jealous of the power of the Board of Regents ; 
and in Congress there was for many years open opposition, notably 
on the i»art of Andrew Johnson, to the very existence oi the Institu- 
tion. 

‘ In January 1907, after Laiigley's death, Charles Doolittle 
Walcott (b. 1850), a geologist, dinictor of the U.S. Geological Survey 
in 1894-1907, became secretary of the Institution. 
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offered in 1893 for research and investigation of atmospheric air 
in connexion with the welfare of mankind ; in an award of 
$10,000 was made to Lord Rayleigh and Sir William Ramsay for their 
discovery of argon; and a medal was awarded to Sir James Dewar 
ill 1899 and one to Sir J. J. I'homson in 1901. During l^ngley’s 
administration the American Historical Association was incoq>orated 
in 1889 as a branch of the Institution, to whose secretary it makes 
its annual reports ; and the National Society of the Daughters of the 
American Revolution was similarly incor^jorated in 1896. By acts 
of Congress of the 2nd of March 1889 and the 30th of April 1890 the 
National Zoological Park was established under the Institution ; 
and in a park of 266 acres in the valley of Rock Creek a small collec- 
tion was installed. In l-Jingley's Annual Reports the summaries of 
the advance of science were omitted in 1889 and thereafter special 
papers of interest to professional stud(ints were published in their 
place. The Smithsonian Park occupies a square equivalent to ninc^ 
city blocks, almost exactly the .same size as the Capitol grounds. 
The old<?st building, that of the Institution proper, was erected in 
1847-1835; it is Seneca brown stone in a mingled Gothic and 
Romanesque style, designed by J ames Ren wick, and occupies the S. W. 
corner of the grounds. E. of it is the building of the United States 
National Museum (330 ft. S(p), erected in i88i ; and on the N. side t)f 
the park is the new building of the National Museum {1903). On the 
grounds is a bronze statue of Joseph Henry by W. W. Story. 

The Institution publishes; Annual Refjorts (1846 seq.),in which the 
Repofts of the National Museum were included until 1884 — since Uien 
they appeared as “ part ii. '' of that Repovl ; The Smithsonian 
Contributions to Knowledge (quarto, 1848 sqq.) ; The Smithsonian 
Miscellaneous Collections (octavos, 1862 sqq.) ; Proceedings of the 
United Slates National Museum (1878 sqq.) ; Bulletin of the United 
States National Museum (1875 S(iq.), contciining larger monograplis 
than those printed in the J^oceedings ; and occasional Special 
Bulletins] Annual Reports of the Bureau of American Ethnology 
(18S0 sqq.) ; Bulletin (1877 sqq.), including The Handbook of 
American Indians North of Mexico (1907), part i. being Bulletin 30 ; 
and Contributions to North American Ethnology (1877 sqq.) ; Annals 
of the Astrophysical Observatory (1900 s(p|.) ; and Annual Reports 
of the American Historical Association (1890 sqq.). 

Authorities.— See Wm. J. Rhees, A List of Publications of the 
Smithsonian Institution ^ r846-jQ0j (Washington, 1903), being No. 
1376 of the Smithsonian Miscellaneous Collections; also 2 'he 
Smithsonian Institution^ : The History of its First Half^ 

Century (Washington, 1897), edited by George Brown Goodcj, 
assistant secretary of the Institution ; Wm. J. Rhees, Smithson and 
His Bequest (ibid. 1880), and The Smithsonian Institution, 1846- 
iSgg (ibid, 1901) ; and Richard Rathbun, The National Gallery of Art 
(ibid. 1909), being Bulletin 70 of the U.S. National Museum. 

SMOHALLA, or Shmoquala {i.e, “ preacher chief of the 
Wanapum tribe of North American Indians and founder of the 
religious sect called Dreamers, was born about 1820. On om; 
occasion after a tribal fray he was left for dead, but recovered 
and journeyed through California, Mexico, Arizona and Nevadii 
to his old home on the upper Columbia, Washington, where he 
announced that he had been in the spirit world and had returned 
with a new revelation. This consisted in a return to primitive 
Indian customs, and a priesthood and ritual based on the 
Roman Catholic type. Besides Sunday services the Dreamers 
hold a service for the commemoration of the dead in early spring, 
and thanksgivings for salmon and for Ixirries in April and in 
October respectively. Smohalla had frequent trances and his 
influence extended over most of the tribes of eastern Washington, i 
and Oregon and western Idaho. The sect gave some trouble 
in 1870 by refusing to come under reservation restrictions. A 
church was established at Priest’s Rapids on the uppt^^ Columbia, 
and one at Union Gap on the Yakima reservation. 

See James Mooney, “ The Ghost-dance religion/* in 14th Ann. 
Rep. Bureau of Ethnology (Washington, 1896). 

SMOKB (from 0 . Eng. smeocan, to smoke, reek, cf. Dutch 
smooh, Ger. Sckmauch, probably allied to Gr, o^fxvxeiv), the 
vapour or volatile matter which escapes from a burning substance 
during combustion, especially the visible vapour produced by 
the burning of coal, wood, peat or vegetable substances generally. 
In this article the various legislative and other measures recom- 
mended or adopted for the abating of the nuisance caused by the 
excessive production of smoke are dealt with. For smoking of 
tobacco see Tobacco and Pipe, and for opium-smoking Opium. 

Smoke Abatement. — ^The nuisance created by coal smoke 
seems to have been recognized in London since 1306, when a 
citizen was tried, condemned and executed for burning sea 
cole ** in the city of London ; but it is only in more modem 
times that the question has been regarded as one of real practical 1 
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importance. In 1785 the first smoke-abating invention was 
patented by James Watt, and in 1800 a mechanical stoker was 
patented by Robertson. In 1815 ('utler patented the first 
would-be .smokeless grate for domestic purposes ; and his 
principle of feeding underneath was afterwards adopted by 
Dr Neil Arnott. In 1819 a parliamentary select committee 
was appointed ** to inquire how far persons using steam-ei^ines 
and furnaces could erect them in a manner less prejudicial to 
public health and comfort.” Tn 1843 anoih(‘r select committee 
recommended the introduction of a bill prohibiting the produc- 
tion of smoke from furnaces and steam-engines. In 1845 yet 
another select committee reported that such an act could not 
in the existing state of affairs be made to apply to dwelling- 
houses. The Acts of 1845 and 1847 followed as the results of 
these infjuiries ; and since then there has been much legislation 
brought to bear on factories and railways. 

The Public Healtii Act 1875 contains the statutory law as to the 
emission of smoke and apjdies throughout the country, except to 
London and a few large provincial towns such as Manchester, 
Liverpool, Shelhuld, Leeds, Bradford and Nottingham, where smoke 
nuisances are controlled by special local acts. The law applying 
to the Metropolis is identical with that which governs the country at 
large, and is contained in the Public Health (London) Act 1891. 

Section 91, sub-section 7, of the Public Health Act 1875 enacts: 
*' Any lireplace or furnace which does not, as far as jiracticable, 
consume the smoke arising from the combustible used therein, and 
which is uscul for working engines by steam, or in any mill, factory, 
dyehouse, brewtjry , bakehouse or gaswork, or in any manufacturing or 
trade process whatsoever and sub-sec. 8, “ any chimney (not being 
the chimney of a private dwelling-house) sending forth black smoke in 
such quantity as to be a nuisance, shall be deemed to be a nuisance 
liable to bo doidt with summarily in manner providetl by this act.” 

A further clause provides that for the purposes of sub-sec. 7 the 
offence is not merely the emission of smoke, l>ui the use of a fire- 
place or furnace ” which does not as far as practicable consume the 
smoke,” and this enables a technical deffuice to be raised which in 
practice has been found to destroy the cllicacy of sub-sec. 7. Under 
sub-sec. 8 the mtue fact of sending forth black smoke in such quantity 
as to l>e a nuisance is an offence, unless it be emitted from the 
chimney of a private dwelling-house. This sub-section is tlicrefore 
always resorted to by sanitary authorities who initiate prosecutions 
for smoke nuisances. It has been decided that where black smoke 
i.ssued from a chimney several times a day for varying periods the 
magistrate was justified in finding that tlie smoke issued in ” such 
(pianiity as to be a nuisance,” although it was not shown that any 
particular pci son, or property, was injuriously affected thereby 
(South London Elevtnc Supply Corpoiation v. Perrin (1901) 2 K.H. 
i8(>). It has also beem held that smoke need not be injurious to 
iKS'ilth in order to he a nuisance (Gaskell v. Bayley, 30 L.T.N.S. 31O). 
It therefore follows that the issue of black smok(; from ordinary 
factory chimneys is per se a nuisance. From a practical point of 
view, however, it is often found difficult to identify exactly the 
colour of the smoke, llic ajipearance of which varies in accordance 
with the position of the observer, and the light behind or in front of 
flic smoke. 'Jo aid inspectors various smolce charts and instiumcnts 
have btJen devised, none of which is wholly satisfactory, The best 
chart is the Ringlemann smoke scale, made by ruling black lines at 
right angles on a whitt; background. It has six shade.s, numbered 
0“5, obtained by graduating tiie thickness of the lines. 

T’he difficulty of accurately defining the colour of smoke has 
led to a movement, initiated by the London County Council, 
for securing the deletion of the word “ black ” from the Public 
Health Act, so a.s to leave to magistrates the duty of deciding 
a que.stion of fact -whether the smoke complained of constituted 
a nuisance. The Nottingham Improvement Act 1874 (sec. 74) 
contains the most eflicatious pro^'isions in regard to smoke 
nuisances which are to be met with in England, It enables 
steps to taken in cases where the engines or furnaces are not 
suitable, and if they are prop(‘rly constructed, but negligently 
used, it enables the fireman or other responsible employee to 
lie fined. 

Although steam-engines and factories consume individually 
much more coal than dwelling houses, they alone are not rcsfion- 
sible for the smoke nuisance, for there Is little doubt that doin(\stic 
fires arc mainly responsible for the smoky condition of the 
atmosphere of our towns, for they continue to evolve smoke 
undeterred by legislation. In 1881, however, a movement was 
begun by the National Health Society and the Kyrle Society, 
which resulted in a smoke abate.m(‘nt exhibition being held at 
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South Kensington. At the close of the exhibition a national 
smoke abatement institution, with offices in London, was formed. 

In the United Kingdom the subject takes an imjxirtant place 
in the programme of the Royal Sanitary Institute, whilst the 
Coal Smoke Abatement Society is devoted to improving the 
prevailing conditions, especially in the Metropolis, and has 
organized a number of exhibitions and conferences on the 
subject. Several smoke abatement committees exist in the 
provinces. 

A knowledge of the nature of coal and of its combustion is essential 
for ail unvlerstanding of the smoke problem. For the purposes of this 
article coals may Lk! classihed as smoke-producing or bituminous, 
and smokt li\s.s, tht' former including all those \ anct.ies most commonly 
used as fuel. The elementary constituents of such coals are carbon 
(generally about So %), hydrogtm, nitrogen, oxygen and sul})hur, 
and they also contain a varying quantity of earthy iminnily or ash. 
'I'he process which occurs in a coal lire consists of two di.stiuct 
operations. 'I'hc first, which requires a compciniliN ely low tempera- 
ture an<l is independent of the prestuice of air, is one of destructive 
distillation, similar to that which ot.curs in the retorts of gasworks. 
It results in tht? decomposition of the coal, and the formation of tJie 
following substances: — (i) hyvlrogen, marsh-gas, carbon monoxide, 
etliylcne, benzene, other hydrocarbons of the paraihn aiitl bonzenoid 
series, water all of which are eitlicr gaseous at the tomjieraturc at 
which they are formed or capabh? of being converted into gas at .somt*- 
w’hat higher temixjratures, iind all of which are combustibltJ excejit 
the w'ater ; (2) ammonia and other nitrogenous compounds and 
certain compounds of sulphur, which are also volatile and com- 
bu.stibh‘ ; (3) coke, which consists of carbon (and a.sh) and is non • 
volatile but combustible. It is these products of ilistiUation, not tlie 
coal itsedf, that burn, in the stiict sense of tlic word ; and lias second 
process requires the jinisence of air and also a much higher teinj^m-a- 
ture than the first. If the comlmstion is perfect, tin* only juoducts 
are (i) water-vapour, (2) carbon dioxide, (3) nitrogen and (4) 
sulj)hur dioxide, the first of which contains all tlie hvilrogon originally 
pre>enl in the coal, the second all the carbon, the fourth all the 
sulphur, while the nitrogen is liberated as such together with the 
vt»ry much larger ^'olumes of nitrogen derived from the air which has 
supplied the nect?s.sary oxygen. These products are discharged 
tlirough the chimney. 

Two things are necessary for ensuring such complete combustion, 
viz. an ad<xjuate, but not too large, .sujiply of air, jnoj.'crly ad- 
ministered, and the maintenance of the requisite te.iiiperature. .In 
practice, however, these conditions arc never perfectly fullilled, and 
conseijuently the combustion of coal is always more or l(*ss imperfect 
and gives ri.se to a complex mixture of vapours. 'I'his mixture con- 
tains not only the combustion products already mentioned, iiut also 
the following un burnt or partly burnt distillation products (5) 
hydrogen, ( 0 ) hydrocarbons, (7) carbon monoxide, (S) un burnt 
carbon in a very finely divided state, and also considerable volunic.s 
of unused air. 

Usually the name ** smoke ” i.s applied to thi.s vaporous 
mixture discharged from a chimney only when it contains a 
sufficienl amount of finely divided carbon to render it dark- 
coloured and distinctly visible. The quantity, however, of thi.s 
particular ingredient i.s apt to be overrated. It always l)ears an 
extremely small proportion to the vast volumes of w'atcr-vapour, 
carl>on dioxide and nitrogen with which it is mixed ; it probaldy 
neA'cr amounts, even in the worst cases, to 3 % of the weight 
of th(‘ coal from which it is formed ; and it.s importance, n‘(:koricd 
in terms of so much fuel wasted, is certainly not greater than that 
of the unhumt hydrogen and hydrocarbons. It is perhaps 
bc.st to use the name ** smoke ” for all the products of imperfect 
combustion (5 to 8) whicli are avoidable, as contrasted wdth the 
necessar>" and unavoidable ingredients (t to 4). The problem 
of smoke abat^'ment is thus seen to resolve itself into the 
problem of the production of perfect combustion. 

The solution of this problem would lead to an important saving 
in fuel. It has l)een calculated that at lea.st twice as much 
coal is used in boiler fires and six times as much in domestic 
fires as is theoretically required for the production of the effects 
obtained. A considerable portion of thi.s loss is ccTlainly un- 
avoidable ; neverthcl(?ss, much of this enormous waste could be 
prevented by improved methods of combustion. Another 
advantage is the gain in cleanliness and public convenience ; 
not only would there be an end to sooty chimney.s, but the 
atmosphere of towns ‘would no longer be polluted by unburnt 
carbon, who-se total ^anlity i.s enormous, though the amount 
contained in any given puff of smoke is very small. The 
London ” or ** pea-soup '' fog would be avoided, not because 


fogs would become any less frequent than now in London and 
other large cities, but because they would lose their distinctive 
grimy opacity. 

An investigation of London fogs was made in 1901-1903 by 
1 the Meteorological Council with the assistance of the London 
County Council, from which it appeared that 20 % of fogs were 
entirely due to smoke, and that in every case the density and 
duration of fogs was enormously added to by smoke. 

It is often stated that these fogs are caused by the smoke that 
blackens them ; but tiiis is an error. The combustion of coal is 
certainly responsible for their existence, l)ut it is the sulphur of the 
coal (oxidized ultimately to sulphuric acid), and not the carbon, 
tnat is the active agt'iit. So long as coal is burnt at all this inanu- 
faoture of suljihiiric acid and of fogs must continue ; it is not to be 
got rici of by improved methods of combustion, though the character 
of the fogs may be materially imjiiovcd. The evil efiects of town 
air on plant life and human lungs, also often attributed to prcventible 
smoke, are in like manner due to this noii-prevcntibh* sulphuric aci<l. 
Sixteen million tons of coal arc annually ussed in London for heating 
purjjoses, and it has been shown by Dr K ideal that, as the .sulphur 
content of this coal ranges from i to 2 ‘;oi there is dihusetl in tlie air 
of the metropolis from half a million to a million tons of sulphuric 
acid every year. The extent to which smoke and log aftecl life and 
injure property is, perhaps, a matter of oiiinion. It has, however, 
lieini proved that the death-rate enormously exjiaiids in foggy 
weather, and tJio Hon. Rollo Kusstdl has made a careful calculation 
.showing the extra cost which the smoke nuisance annually imposes 
upon London, 'i'lie hgure at which he has arrived is £5,470,000, 
including damage to buildings, fabrics and works of art. 

'I'he amount of coal consumed each year in the country was 
calculated by the Royal Commission on coal supplies to amount to 
itH>,ot>o,ooo tons, of which 30,000,000 or 19-2 % are consumed lor 
domestic pmpo.ses, and 53,000,000 tons are usimI in ordinary fatdorics. 
I'liirttu?!! million tons are taken by railways, 15,000,000 by ga.sworks 
and 28,000,000 tons by tJic iron and steel industri(?s. 

The metliods Uiat have betsn suggested for the abolition of smoke 
may be divided into two great classes, viz. those that seek to attain 
this end by improving the applianiies for the burning of bituminous 
coal, and those that propose to abolisli its use and substitute for it 
some other kind of fuel. The i)roposals of the first class may be 
divided into those applicable to domestic }>ui poses and tiiosc apj)Ii- 
cable to boiler fires and othejr large-scale ojieralions. Thi>se of the 
second class may be divided according to the nature of the find w liich 
tluy suggest. 'I he innunterable inventions of the first class dtsjiend 
for their success (so far as they are successful) on the attention 
be.stowed on the scientiJic requisites for complete combustion, viz. 
a suffic.ic?nt hut not too great supply of air, the thorough admixture 
of this air with tl.e products of the di'Structive distillation of the 
coal, and the maintenance of a high tijniperature within the fire. 
In the old and crude methods the facts which most militate against 
the attainment of these desiderata are-~(i) that large masses of 
frtrsh fuel are thrown on at the top, which cool dow'U the fire where 
the highest tenij>cralurc is required ; (2) that the prodiu'ts of the 
distillation of this fresh fuel, heated from below, do not gi t jiroperly 
mixed with air till they have been drawn up the chimney ; (3) that 
unduly large volumes of t;old air are continually being sucked up 
through liic lirt‘, cooling it and carrying its heat away from where it is 
wanted, and yet without remedying the stjcond evil. In the improved 
methods regularity of supply of both find and air is sought so a.s 
to maintain a steady evolution of distillation products, a steady 
temperature, and a steady and comjiletc combustion. In many 
cases it i.s .sought to warm fresh air before it (?nui’s the room by a 
regenerative system, the b(?at bf?ing taken from the escaping gases 
which would otherwise carry it np the chimney ; and in some ca.scs 
tin* air which feeds tlic fire is heated in the .same way. 

Tests applied at the Soutli Kensington Exhibition of 1882 and in 
rtrcenl years by the Coal SmoktJ Abatement Society acting in con- 
junction with the Office of Works, for domestic, grates, and stoves, 
have included a chemical examination of the chimney gases, ob- 
siri valions of the “ smoke-shade " as indicating the proportion of 
unburnt carbon, and a record of the amount of coal burnt, of the 
rivsc of temperature produced, of the radiation, and of the amount of 
heat lost by being carried away through the chimney. Domestic 
grates ami slovijs are divided into six cla.sse.s (i) open grates having 
nrdinary bottom grids and upward draught ; (2) open grates having 
solid floors (adapted for " slow combustion ") aiid upward draught ; 
(3) open grates fed from below, sujqilied with fresh fuel beneath 
the incande.sccnt fued ; (4) open grates fed from the back or from 
the sides or from hopi)er.s ; (5) oiien grat(?.s having downward or 
I)ackward or lateral draught ; ((>} close stoves. Each of these classes 
is subdivided according as the apparatus i.s “ air-heating ” or 
** non air-heating," i.e. according as an attempt is or i.s not made 
to save heat on the regenerative principle. The following conclusions, 
among olher.s, have licen arrived at : (a) the air-heating principle 

has not been aiiplied with success exce])t in class 5 ; (6) close stoves 
(cla.ss (>) are siifierior to oj)cn gicit(‘s (total average of claa.ses 1-5) 
in respcjct of freedom fiom smoke and of general heating effect, but 
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they are greatly inf<?rior in radiating power ; (c) the " «low-com- 
bnetion ** principle gives a high radiation factor, with a lower 
consumption of lucl, but is otherwise not successful ; (rf) the class of 
air-heating grates with downward, backward, or lateral draughts 
and with a large surface of fire-brick for radiating heat is, on the 
whole, most efheient (wSee Heating). 

In boiler fires, both for locomotives and for fixed appliances, the 
desiderata are essentially the same as in the case of donuistic fires ; 
the principles involved are consequently also the same, though tlu^ 
appliances ar« necessarily lUlTercnt. Tiicsc imi^rovemeuts may all 
classed under one or other of two heads, according as the; mode of 
supolying the fuel or the mode of supplying the air is the snbjtict of 
the improvement. These tvro kinds of improvement may of course 
bo combined. 

In the old forms of furnace fresh fuel, as it is wanted, is supplied 
by hand labour, the furnace doors being opened and large quantities 
of coal thrown in. One result of this is the inrush of great volumes of 
cold air, which, aided by the equally cold fuel, lowers the general 
temperature of the furnace. Mechanical stokers meet this difficulty 
by supplying the coal regularly in small quantities at a time. They 
may !>« divided into “ coking ” stokers, which dediver the cord at the 
front and gradually push it backward ; sprinkling stokers, which 
scatter it generally over the surface of the grate; and “ underfeed " 
stokers, which raise it from below so tliat the products ol its dis- 
tillation pass through the already incandescent fncil. Tlw^ mechanisiii 
by which these results are attained is often of a complex nat\ire. 

It is generally recognized that air cannot be efficiently su])pliod to 
the furnace if admitted only in front, and accordingly many ])lans 
have been devised lor supplying it also at llui back and sides. In 
some cases currents of air are induced by steam qets; but this plan 
has not alway.s proved siicceissful. The inventions on the regent rativc 
principle are more generally satisfactory. In them the air, before 
entering the furnace, is made to circulate through chambers heated 
externally by the products of combustion, and, having thus acquired 
a high temj)eraturc and absorbed heat that would otluirwisc have 
been lost, is admitted through openings at tlie bridge. Many of th(‘se 
appliances arc almost absolutely smokclt^ss, and th<?y arc much in use, 
as they have been shown to effect great economy in coal consumption. 

It must not be forgotten, however, that with tht? use of trained 
stokers a high degiee 0/ boiler efiiciency is reached by haud-liring 
alone. Indeed, it has boon proved by actual tests that, when pitted 
against untrained men, skilled stokers have raised the thermal 
efficiency of their plant by over lO %, without creating stnokc 
nuisances. In Germany stokers am traimnl under careful state supcT- 
visioa, and similar work has been startexi at the Borough Polytechnic 
Institute by the London County Council. 

'Phe advocates of the* total or partial disuse of smoke-producing 
coals are variously in favour of anthracite, coke, el«.;ctric power, 
liquid fuel or gas. 

In some factories, such as malting works, anthracite? and other coals 
containing a high percentage of carljon may be and have long b(?en 
advantageously used as fuel. They yi(‘ld a much smaller pcrccntagt? 
of distillation products than ordinary coals, arnl produce no smoke 
or almost none. But they are difficult to ignite, and in small files 
difficult to keep burning without forced draught ; they give very 
little flame, amt arc comparatively exiicnsivc, so that they are und<T 
considerable disadvantage as compared with th«? usual kinds of coni. 
Many grates and stoves have been devised for burning anthracite lor 
domestic heating, and .some of them are successful «ukI economical ; 
but, in view of the nationai prejudice in favour of a bright and open 
lire, it is not likely that anthracite will ev(*r rejd ice bituminous coal 
to any groat extent in the British I. sics, where the great coal-ficdcls 
undoubtedly are the natural sources of fuel. 

'J'his remark, however, does not apply to tlu; use of coke and of gas, 
which arc themiielves made from coal. Coke is ju'oduced in large 
quantities, both for its own sake and as a by-product in the manu- 
facture of gas for lighting purposes, and is largely nsrrd in various 
kinds of furnaces. It gives no smoke; but it rescml>les anthracite 
also in being i>ut ill adapted for use in ()i)eu grates 011 account of the 
difficulty of ignition and the absence of ilame. 

One of the most notable features of the .smoke abatement 
movement in recent ycairs has been the manufacture of smokeless 
fuels capable of being readily and satisfactorily burnt in onlinary 
household grates. The use of .such fuels is growing and will, 
in conjunction with the enormous expansion in the use of gas- 
cookers and heating appliances, do much to eliminate smoke 
nuisances from private houses. Over 750,000 gas cookers are 
in use in the metropolis alone, and their aggregate effect in 
preventing the emission of smoke from kitchen chimneys must 
be very peat. 

Liquid fuel or natural petroleum, which has come into excep- 
tional prominence during recent years as a heating agent, owes 
its success to its relatively smokeless coml)ustion and high 
efficiency. The same applies to gaseous fuel, which includes 
in addition to ordinary coal gas other mixtures of gases which 


bum with a high heating value and with no deleterious vapours 
or smoke (see Fuel : Liquid and Gasedusy Electricity is now also 
being largely utilized in factories for power purpo.ses, and is thus 
bearing its share in solving the problem of smoke abatement. 

See Official Report of the Smoke Abatement Committee (London, 
1882); VV. C. Popplewell, The Prevention of Smoke (i9o>) I W. 
Nicholson, Smoke Abatement (1905) ; also the publications of the 
London Coal Smoke Abalemunt Society ; Booth and Kershaw, 
Smoke Prevention and Fuel Economy (ioo.|) ; Reports of the Laws 
in certain Forvifin Countries in reiiard to Emission of Smoke from 
Chimneys Office l<cturn),Cd.2347 I LondonFoii Inquiry 
(1901-1902) lK(‘T)orts to and by the lvict(?orological Council). 

(aM. : L. W. Cii.) 

SMOLENSK, a government of middle Russia, belonging partly 
to Great Riis.sia and parlh' to White Russia, bounded by the 
governineiits of Moscow and Kaluga on the IC., Orel and Cherni- 
gov on the S., Mogilev and Vitebsk on the W., and Pskov and 
Tver on the N. It (tovers an area of 21 ,632 sii. m. in the W. of the 
great central plateau, its N. districts extending towards the hilly 
region of the Valdai. The rivers being clecf)ly cut in tlie plateau, 
the surface is also hilly in the W. districts (Smolensk, Doro- 
gobuzh), whence it slopes away gently towards vast plains on the 
E. and S. Carboniferous limestones, containing a few deposits 
of coal (in Yukhnov) and quarried for building purposes, occupy 
the E. of Smolensk ; chalk appears in the S. extremity; while 
tertiary sands, marls and ferruginous clays cover all the W. 
The wdiolc is overlain with a thick sheet of boulder clay, with 
irregular extensions to the N. ; post -tertiary sands are spread 
over wide surfaces ; and peat-bogs hll the marshy depressions, 
Tlie .soil, mostly clay, is generally unfertile, and stony and sandy 
in .scs'eral districts. The rivers Vazuza and (Jzhat, both flowing 
into the Volga, and the Moskva and the Ugra, tributaries of tlie 
Oka, are cliannels for floating timber. The two tributaries of the 
Dvina— tlie Kasplya and the Mezha are of much more import- 
ance, as they and their affluents carry considerable numbers of 
boats to Riga. The Dnieper takes its origin in Smolensk and 
drains it for more than 300 m. ; but neither this ri\’er nor its 
tributaries Vyazma, Sordi and Desna), whose upper 

courses belong to Smolen.sk, are navigable ; timber only is floated 
down some of them. Many^ small lakes and extensive marshes 
occur in the N.V\'. More than one-third of tlie area is under 
forests. The climate is like that of middle Russia generally, 
although the moderating influence of the damp climate of W. 
pAirope is felt to some e.xtenl. The average yearly temperature 
at the city of Smolensk is 45-5° Fahr. (January, 

67*2'^). 

The estimated population in 1906 was 1,762,400. It is chiefly 
composed of White Russians (55 %) in the W,, and Great 
Russians (43%) in the E. Most of the inliabitants (98 ‘h',) 
belong to the Orthodox Greek Church ; tlie rest are Noncon- 
formists. 'rhe government is divided into twelve districts, tl)c 
chief towns of v.diich are SmoIen.sk, Byelyi, Dorog<)!)iizli, Dukhov - 
shirui, Elnya, Gzhalsk, Krasnyi, Roryechie, Roslavl, Sychev^ka, 
Vyiizma and Yukhnov. 

NotwilhstaTicliiii? tlu* unproductive .soil anil the frt?(iuent failures of 
('.r*;ps (especially in th(? N.W.), the chief occupation is agriculture. 
Out of the totaf area 38* % is held hy the village communities, 52 % 
by private i)tTson» and 2! '^n by the crown ; 7 i.s uncultivable. 
Nearly 30 ‘,’0 ol the suilacu i.s arable land, and ovtjr 20 % i.s under 
im'JuloNvs. The prin(',i])2il erojis are rye, w’ht‘at, oats, barley, buck- 
wheat and potatoes. Grain has to be imported. lnii)roved agri- 
cultural impleiiK^nts arc beginning to be manufactured within the 
government, and to Ihj useil by the landlords, and partly also by 
the ptrasaiits. Flax and litunp are important crops, and some 
tobacco is giov\ui. The live stock of the peasantry sufier from a want 
of me?adow and pasture land, which is chiefly in private owmershij). 
The peasantry are mostly very poor, in consequence not only of the 
French invasion in 1812, tht‘ effects of wliich are still felt, but also of 
insufficient allotments and want of meadows. In the way of mining 
phosphorite only is extracted. The most important industries are 
cotton, oil and j)aj)er mills, distilleries and breweries. The timber 
trade and boat-biiihling are important sources of income, but more 
than oiie-half of the male population of west Smolensk leave their 
homes every year in search of work, ])rincipally as navvies throughout 
lUissia. A uvil>' traffic is carried on on the rivers, principally the 
Kasplya, the* Ob/.ha and the Ugra, corn, hemp, hcmpsccd, linseed 
and especially timber b(*ing shipped. A con.siderable quantity of 
corn is imported into the W. districts. 
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Smolensk is crossed by two important railways, from Moscow to 
Warsaw and from Riga to Saratov ; a branch line connects Vyazma 
with Kaluga. (P. A, K. ; J. T. Be.) 

SMOLENSK, a town of Russia, capital of the government of 
the same name, on both banks ol the Dnieper, at the junction of 
the railways from Moscow to W arsaw and from Riga to Orel, 
252 m. by rail W.S.W. of Moscow. Pop. (1900) 57,405. The 
town, with the ruins of its old kreml, or citadel, is built on high 
crags on the left bank of the Dniejicr. Its walls, built during the 
reign of Boris Godunov (159^1605), are rapidly falling into 
decay. But the city has much improved of late years. It has 
monuments in commemoration of the war of 1812 and of the 
Russian musical composer, M, 1 . Glinka (1885). It has three 
public libraries, an historical and archaeological museum, a 
people’s palace, and several scientific societies. The cathedral 
was erected in 1676-1772, on the site of a more primitive building 
(dating from iioi), which was blown up in i6i i by the defenders 
of the city during a siege by the Poles. The picture of the Virgin 
brought to Russia in 1046, and attributed to St Luke, which i.s 
kept in this cathedral, is much venerated throughout central 
Russia. Two other churches, built in the i3lh century, ha\e 
been spoiled by recent additions. Smolensk is neither a com- 
mercial nor a manufacturing centre. 

Smolensk is one of the oldest towns of Russia, and is mentioned 
in Nestor’s Chronicle as the chief town of the Slav tribe of the 
Krivichis, situated on the great commercial route “ from the 
Var}’'aghs to the Greeks.” It maintained a lively traffic witli 
Constantinople down to the nth centur\% when the principality of 
Smolensk included ^^itebsk, Moscow, Kaluga and parts of the 
present government of Pskov. The princes of Kiev were often 
recognized as military chiefs by the vycche (council) of Smolensk, 
who mostly preferred Mstislav and his des<^ndants, and Rostislav, 
son of Mstislav, became the ancestor of a scries of nearly inde- 
pendent princes of Smolensk. From the T4th century these fell 
under the influence of the Lithuanian rulers, and in 1408 Smolensk 
was annexed to Lithuania. In 1449 the Moscow princess re- 
nounced their claims upon Smolensk ; nevertheless this im- 
portant city, with nearly 100,000 inhabitants, was a constant 
source of contention between Moscow and Lithuania. In 1514 
it fell under Ruf>sian dominion ; but during the disturbances 
of 1611 it was taken by Sigismund HI. of Poland, and it remained 
under Polish rule until 1654, when the Russians retook it. In 
1686 it was definitely annexed to Russia. In the i8th (^ntury it 
played an important part as a basis for the military operations 
of Peter the Great during his wars with Sweden. In 1812 it was 
well fortified ; but the French, after a two days’ battle, defeated 
the Russians here and took the city, when it suffered much. 

SMOLENSKIN, PEREZ [Peter] (1842-1885), Russian Jewish 
novelist, was bom near Mogilev (Russia) in 1842 ; he died at 
Meran (Austria) in 1885. His story is the Odyssey of an erring 
son of the Ghetto. He joined and left the opposite parties of the 
rationalists and the mystics, and followed a variety of precarious 
occupations. He settled in Odessa, where he familiarized 
himself with several European languages, and became an anti- 
nomian in religion, though he never left the Jewish fold. He 
bec^ame the rally ing-point for the revolt of young Jewry again.st 
medievali.sm, the leader, too, in a new movement towards Jewish 
nationalism. His Hebrew periodical, the Dawn (Ha-sha^ar), 
exercised a powerful influence in both directions. Shortly before 
his death he became deeply interested in schemes for the coloniza- 
tion of Palestine, and was associated with Laurenc^e Oliphant. 
Smolenskin was the first to dissociate Messianic ideals from 
theological concomitants. Smolenskin’s literary fame is due to 
his Hebrew novels. He may be termed the Jewish Thackeray. 
In style and method his work resembles that of the English 
novelist. There is little doubt but that Smolenskin, had he 
written in any language but Hebrew, would be regarded as one of 
the great novelists of the 19th century. Of his novels only the 
best need be named here. A Wanderer on the Path of Life 
{Ha-ufeh he-darkhe ha-Ilayim) is the story of an orphan, Joseph, 
who passes through every phase of Ghetto life ; the work 
(1868-1870) is an autobiography, the form of which was sug- 


gested by David Copperfield, but there is no similarity to the 
manner of Dickens. More perfect in execution is the Burial of 
the Ass {Qeburath Hatnor) which appeared in 1874. A third 
novel. The Inheritance (Ila-yerushah), issued in 1880-1881, 
depicts life in Odessa and Rumania. 

See N. Slouschz, 2' he Renascence of Hebrew Literature, chs. ix., 
X., xi. (I. A.) 

SMOLLm TOBIAS GEORGE (1721-1771), British novelist, 
was born in the old grange of Dalquhurn, near Bonhill, in the 
vale of Ixven, pari.sh of Cardross, Dumbartonshire, and was 
christened on the iQlh of March 1721. His father Archibald 
(youngest son of Sir James, the laird of Bonhill, a zealous Whig 
judge and promoter of the Union of 1707) had made what was 
deemed in the family an improvident marriage. Archibald died 
in 1723, and Sir James did what he could for the widow and her 
family during his lifetime. The elder son James was sent into 
the army. Tobias was sent to Dumbarton school, then in 
excellent repute under the grammarian John Love. When the 
grandfather died in 1731 there was no further provision, and 
after qualifying for a learned profession at Glasgow University, 
Tobias was aj)prenticed in 1736 for five years to a well-known 
surgeon in that city. I'his early “ deception ” conspired to make 
him angry, resentful and suspicious of motive ; but he was 
neither vindictive nor ungenerous. If his tendency to satire and 
caricature made him enemies, his enthusiasm for Scottish history 
made him friends, and, in spite of peccadilloes, the “ bubbly-nosed 
callant with a stane in his pouch,” as Dr Gordon called him, seems 
as an apprentice to have won his master’s regard. The lad’s 
ambition would not allow him to remain in Glasgow, The 
example of Thomson and Mallet was contagious, and at the age 
of eighteen Smollett crossed the border in set form to conquer 
England with a tragedy, The Regicide, based on Buchanan’s 
description of the death of James 1 . 

The story of the journey is told with infinite spirit in the 
early chapters of Roderick Random, The failure of the play, his 
darling composition and certainly the worst thing he ever wrote, 
became the stock grievance of Smollett’s life. For some months 
no one could be induced to read it, and the unrequited author 
would have been reduced to starvation had not a friend of the 
family procured him the position as surgeon’s mate on H.M.S. 
** Cumberland.” The fleet was ordered to attack Cartagena, 
the great stronghold of Spanish America, and the siege, which 
occupied most of the year 1741, proved the Walcheren expedition 
of the 1 8th century. Smollett as an eye-witness has left us a 
memorable picture of the miseries endured by soldiers and sailors , 
which historians have been content to accept as a first-hand 
authority in spite of the fact that it is embedded in the pages 
of a licentious novel. When the enterprise was abandoned the 
fleet returned to Jamaica. There Smollett fell in love with 
the daughter of a planter, Nancy Lascelles, whom he married on 
returning to England. Before this, having removed his name 
from the navy books (May 1744), he had set up as a surgeon in 
Downing Street ; but he attracted attention more as a wit than 
as a leech. “ Jupiter ” Carlyle testifies to his brilliant accom- 
plishments, and to the popularity he attained by his indignant 
verses ** I’he Tears of Scotland,” resenting Culloden. In the 
same year (July 1746) his name appeared upon the title-page of 
a political satire entitled Advice, followed characteristically in 
1747 by Reproof, both of them “ imitations from Juvenal ” 
in the manner of Pope. He revenges himself in his satires on the 
should -have-been patrons of his play. 

Disappointed alike in the drama, his profession and his wife’s 
dowry, Smollett devoted his attention in a happy hour to fictitious 
adventure. Richardson had published the first part of Pamela 
in 1741, and Fielding his Joseph Andrews in 1742. But Smollett 
owed less to these models than to his studies in Cervantes, Swift, 
Defoe and above all Le Sage. His hero, who gives his first novel 
its capital name, Roderick Random, recounts like Gil Bias a life 
of varied adventure in the company of a servant, in which he 
enters the service of a physician and meets with old schoolfellows, 
thieves, notes of the bank of engraving, prison, semi-starvation 
and in the end an unexpected fortune. The author draws on 
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his adventures on the English highway and in the cockpit of a 
king’s ship. Virtually he revealed the seaman to the reading 
world — divined his character, sketched his outlines, formulated 
his lingo, discovered his possibilities to such purpose that, as 
Scott says, every one who has written about the navy since seems 
to have copied more from Smollett than from nature. Pungent 
observation allied to a vigorous prose, emancipated to a rare 
degree from provincialism or archaism, were perhaps the first of 
Smollett’s qualifications as a novelist. Such coherence as his 
novels have owes more to accidental accumulation than to 
constructive design. The wealth of amusing incident, the rapidly 
moving crowd of amusing and eccentric figures, atones for a 
good many defects. Smollett’s peculiar coarseness and ferocity 
were gradually eliminated from English fiction, but from To^n 
Jones right down to Great Expectations his work was regularly 
ransacked for humour. There was no author’s name on the title 
of the two small volumes of Random ; Lady Mary Wortley 
Montagu thought a work so delightful could only be by Fielding, 
in whose name it was actually translated into Fnmch. But 
Smollett made no secret of the authorship, went to Paris to 
ratify his fame, and published his derelict play as “ by the author 
of Roderick Randomy* hoping thus, as he said, to intimidate 
his discarded patrons. The incident well reveals the novelist’s 
“ sysiema nervosum maxime irritabilc,” of which his medical 
advisers spoke. 

Smollett now became a central figure among the group of able 
doctors who hailed from north of the Tweed, such as Clephane, 
Macaulay, Hunter, Armstrong, Pitcairne and William Smellie, 
in the revision of whose system of Midwifery the novelist bore a 
part. He must have still designed to combine medicine with 
authorship, for in June 1750 he obtained the degree of M.D. from 
Marischal College, Aberdeen. But in the autumn of this year 
he already had another novel in prospect, and went over to Paris 
with a new acquaintance, Dr Moore (author of Zeluco), who soon 
became his intimate and was destined to Ixjcome his biographer. 
The influence of this visit is marked in Smollett’s second novel, 
The Adventures of Peregrine Pickle (4 vols., 1751). Like its 
predecessor, a loosely constructed string of ejiisodes and adven- 
tures in which a still greater scope is afforded to the author for 
eccentric display. Pickle proved from the first a resounding 
success, both in England and France. The chief centres of 
attraction are the grotesque misanthrope of Bath, Cadwallader 
Crabtree, the burlesque scenes afforded by the physician (a 
caricature of Akenside) and Pallet the painter in Paris, and the 
so-callcd “ garrison,” with its inhabitants. Hatchway and Pifjes 
and the inimitable Trunnion — whose death-scene fully exhibits 
Smollett’s powers for the first time — the prototype of so many 
character portraits from Uncle Toby to Cap’n Cuttle. Trunnion’s 
grotesque ride to church reappears in John Gilpin ; the misan- 
thrope, practising satire under cover of feigned deafness, reappears 
in the Mungo Malagrowther of Scott, who frankly admits further 
debts to Smollett in the preface to the Legend of Montrose. The 
“ garrison ” unquestionably suggested the castle ” of Tristram 
Shandy and the ** fortress ” of Mr Wemmick. Indeed it is no 
exaggeration to say that the tideway of subsequent fiction is 
strewn on every haml with the disjecta membra of Smollett’s 
happy phrases "and farcical inventions. Pickle himself is if 
possible a bigger ruffian than Random ; in this respect at any 
rate Smollett clings to the cynical tradition of the old romances 
of roguery. The novel is marred to an even greater extent by 
interpolations and personal attacks than its predecessor ; the 
autobiographical element is slighter and the literary quality in 
some respects inferior, 

Smollett’s third novel, Ferdinand Count Fathom, appeared in 
1753, by which time the author, after a final trial at Bath, had 
definitively abandoned medicine for letters, and had settled 
down at Monmouth House, Chelsea, a married man, a father and 
a professional writer, not for patronage, but for the trade. In 
this capacity he was among the first to achieve a difficult inde- 
pendence. In Fathom Smollett endeavours unquestionably to 
organize a novel upon a plan elevated somewhat above mere 
agglomeration. It looks as if he had deliberately set himself to 


show that he too, as well as the author of Tom Jones, could 
make a plot. 'Fhe squalor and irony of the piece repel the reader, 
but it is Smollett’s greatest feat of in ^ ention, and the descriptive 
power, esjxscially in the first half, reveals the latent imaginative 
power of the author. lew novels have been more systematically 
plundered, for Fathom was the studio model of all the mystery 
and terror school of fiction commencing with Radcliffc and 
Lewis. With Fathom the first jet of Smollett’s original invention 
was spent. The novel was not particularly remunerative, and 
his expenses seem always to ha\'e been profuse. He was a great 
frequenter of taverns, entertained largely, and every Sunday 
threw o])en his house and garden to unfortunate ” brothers of 
the quill,” whom he regaled with beiff, pudding and potatoes, 
port, punch and “ Calvert’s entire butt-beer.” 

To sustain these expenses Smollett consented to become a 
literary impresario upon a hitherto unparalleled scale. His 
activity during the next six years was many-sided, chiefly in the 
direction of organizing big and saleable “ standard ” works for 
the booksellers and contracting them r^ut to his “ myrmidons.” 
Thus we see him almost simultaneously editing Don Quixote, 
making a triumphant visit to Scotland, inaugurating a new 
literary periodical the Critical (Feb. 1756) by way of corrective 
to Griffith’s Monthly Review, organizing a standard library 
History of England in quarto and octavo, with continuations, 
and a seven-volume compendium of Voyages, for which he wrote 
a special narrative of the siege of Cartagena, supplementary to his 
account in Roderick Random. In 1758 he projected and partly 
wrote a vast Universal History, and in January 1760 he brought 
out the first number of a new sixpenny magazine, the British, 
to which he contributed a serial work of fiction, the mediocre 
Adventures of Sir Launcelot Greaves. By these Herculean 
labours as a compiler Smollett must have amassed a considerable 
sum, to which the £200 received from the now forgiven “ Mar- 
mozet ” (Garrick) for the sixth performance of the patriotic 
extravaganza, The Reprisal, or the Tars of Old England, must have 
come as a welcome addition. The Critical Review was already 
responsible for plenty of thorns in tlie editorial cushion when in 
1762 Smollett undertook the additional task of editing the Briton. 
He had already been ridiculed, insulted, fined and imprisoned 
in the Mtarshalsea (this last for an attack on Admiral Sir Charles 
Knowles). He was now to support the North British favourite 
of George HI. in the press against all comers, not we may 
reasonably suppose without substantial reward. Yet after 
incurring all this unpopularity, at a time when the London mob 
was more inflamed against Scotsmen than it has ever been before 
or since, and having aroused the animosity of such former 
allies as Wilkes and bis friend Churchill, Smollett was to find 
himself unceremoniously thrown over by his chief, Lord Bute, 
on the ground that his paper did more to invite attack than to 
repel it. 

The Briton expired or was killed by the North Briton in 
February 1763, and for the moment Smollett allowed himself to 
bo beckoned back by the booksellers to such tasks as a universal 
gazetteer and a translation of Voltaire in 38 volunies, and we hear 
of him prescribing work to his minions or receiv ing their homage 
and demanding their copy as of old. In April, however, his only 
daughter died at the age of fifteen, and, already o\ er-wrought and 
almost broken down from sedentary strain, the tension proved too 
much and Smollett was never the same man again. His wife 
earnestly begged him to “ convey her from a country where 
every object seemed only to nourish grief,” and he followed her 
advice. The result was two years’ sojourn abroad, mainly upon 
the Riviera, which Smollett, who may be termed the literary 
discoverer of Nice, turned to such excellent pui^pose in his TraueU 
(2 vols., 1766), remarkable alike for their acidity and for their 
insight. On his arrival from Italy, where he had provided 
material for Sterne’s portrait of the distressful Smelfungus,” 
Smollett seemed at first decidedly better and aj)peared to be 
getting over some of the symptoms of his pulmonic complaint. 
But his health was thoroughly undermined by rheumatism, and 
the pain arising from a neglected ulcer which had developed into 
a chronic sore helped to sap his strength. As soon, therefore, 
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as the Travels were out of hand Smollett resolved on a summer 
journey to Scotland. The society of Edinburgh, then at the 
apogee of its brillianct*. paid due attention to the famous Dr 
Smollett. He was visited by Hume, Home, Robertson, Adam 
Smith, Blair, ('arlyle, Cullen and the Monros. He went to 
Glasgow to see 1 )r Moore (where lie patted the head of the future 
hero of (AU’una). and stayed with his cousin, James Smollett, 
in his newly built mansion of Cameron. His mother, who 
hardly knew his toil-worn visage until it relaxed into his old 
roguish smile, died in this autumn, and he was still in a pre- 
carious state of health when he proceeded to Bath, spending the 
Christmas of 1 766 in Gay Street, where his complaint at last took 
a turn for the better, r id where it is possible that he may have 
commciK^ed a rough draft of Humphrey Clinker, 

In 1 768 he was cg^ain ii London, and with a return of his vital 
energy came a recrudescence of the old sa\'agery. The History 
and Adventures of an Atom is a very clever, but abominably 
coarse, Rabelaisian satire upon the whole conduct 
affairs in England from the beginning of the Seven Y 
down to the date of publication. He lashes out on all sides 
without fear or fav'our. The king, Chatham, Bute and North 
are bespattered with filth, the acridity of which owes something 
to Gulliver, with aid as to local colour from the Jesuit and other 
accounts of Japan which had come under his ken as a compiler 
of travels. After its publication in 1769, without other serious 
consecjuences, SmolleiCs health completely relapsed, and in 
l.)ecember (a consulate in the Mediterranean having bt^en refused 
him) he left England finally, and settled first at Pisa and then 
near Antignano, a few miles out of leghorn. There, during the 
autumn of 1770, he penned his immortal Humphrey Clinker^ in 
which he rev erts to his favourite form of itinerant letters, a rare 
example of late maturity of literary power and fct:undity of 
humour. The sardonic humour, persistent curiosity and keen 
faculty of observation shown in the Travels are here combined 
with the mellow contentment of the voyager who has forgotten 
the small worries of transport, and with the enthusiasm of the 
\eteran who revisits the scenes of his youth. The character 
drawing, loo, though still aiustic, seems riper and more matured. 
Smollett's sjx^culative and informing 18th-century mind is here 
content for the most part, like Goldsmith’s, merely to amuse. 

Smollett died at l^eghorn Jiged fifty on the 17th of September 
177T, and was biirietl in the old Ivnglish cemetery there. Three 
years later the Smollett obelisk was put up at Renton (it now 
stands in the parish school-ground), half-way between Dumbarton 
and Balloch. The best portrait l^ekmgs to the Smollett family, 
Cameron House, l.och Lomond (engraved by Ficeman, 1831). 
The genuineness of the others, if we except that in the Hunterian 
Museum, Glasgow, is doubtful. The novelist has been confused 
with the Dr Smollett, the conlemporar}’’ of Dr William Hunter, 
who figures in Rowlandson’s “ Dissecting Room ” {Royal Coll, 
of Surgeons Cat., 1900). 

Hume said that Smollett was like a coco-nut, rough outside, | 
hut full of human kindness within. He was easily ruffled by the 
rubs of fortune of which he had more than his fair share. Hence 
the .'j/!jeoti\ es corrosive and splenetic so often applied to a nature 
essentially both generous and tender. After Fielding, Smollett 
e- Hints as the greatest purveyor of comic pro.se-epic of con- 
teTn[)orary life to his generation, if not to his century. Scott and 
Dickens regarded him as fully Fielding’s equal. Hazlitt and 
Thackeray thought otherwise. Equally rationalist and pagan 
with Fielding, Smollett is more of a pedagogue and less of the 
instinctive s(dioJar and wit than his predecessor. His method in 
its broad outlines is similar, historic and ambulant rather than 
philosophic or poetic, but he has more potential romance or 
poetry about his make-up than the mystery-hating Fielding. 
In the recognized requirements of prose-epic such as plot, 
cliaracter, scene, reflection and diction, Smollett could fairly 
hold his own. Ilis prose, wldch carries on the robust tradition 
from Swift and Defoe to John.son and Jeffrey, is more modern in 
tone than that of his great rival, in fictions such as Tom JoneSf 
Roderick Random and the like, Jvngland could at length feel 
that it possessed compositions which might claim kinship and 
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comparison with Cerv^antes and Le Sage. Much that these writers 
attempted has been done again in a stylo better adjusted to the 
increasing refinement of a later age. But Smollett’s great powers 
of observation and description, his caustic and indignant turn 
of speech, will long render him an invaluable witness in the 
century which he so well represents. Much that he did was mere 
hackwork, but at his best he ranks with the immortals. 

The estimate formed of Smollett’s work during the past generation 
has probably been a diminishing one, as we may infer in part from 
the fact that there is no standard Life and no definitive edition of 
th<.‘ works. The chief collective editions are as follows: 6 voLs., 
Edinburgh, 1790; 6 vols., London, 1790, with R. Anderson's 
Memoir ; Worha, cd. J. Moore, 1797 (rc-editod J. P. Browne, 8 vols., 
iHy2) ; Works, ed. Henley and Seccombo, Constable {12 vols., 1899- 
1902). 'I'o wliich must be added a one volume Miscellaneous Works, 
<Ki. Thomas Roscocs (1841) ; Selected Works (with a careful life by 
l>avid Herbert) (ICdinburgh, 1870) ; Ballantyne's edition of the 
Novels with Scott's judicious memoir and criticism (2 vols., X821) ; 
and Professor G. Saintsbury’s edition of tlie Novels (12 vols., 1895). 
There are short laves by Robert Chambers (1867), David Ilannay 
(1887) anfl O. Smiraton (1897). Additional information of recent 
date will be found in the article on Smollett in the Diet, Nat. liioi*. , 
Masson's British Novelists (and other books on the development of 
English Fiction), 11 . Graham's Scottish Men of Letters in the Eighteenth 
Century, Blackwood's A/ag. for May 1900 ; and the pn'sent writer’s 
introduction to Smollett's Travels through France and Italy (World's 
Classics, 1907). (T. Se.) 

SMUGGLING (O. Eng. smugan,\,Q creep, with the idea 

of secrecy), a breach of the revenue laws either by the importation 
or the exportation of prohibited goods or by the eva.sion of 
customs duties on goods liable to duty. Legislation on the subject 
in England lias been very active from the i4lh century down- 
wards, In the reign of Edward III. the illicit introduction of 
base coin from abroad led to the provision of the Statute of 
Treasons 1351, making it treason to import counterfeit money 
as the money called “ Lushburgh.” Such imp{)rtation is .still 
an offence, though no longer treason. After the Statute of 
Treasons a vast number of acts dealing with smuggling were 
passed, most of whi(‘h will be found recited in the repealing act 
of 1825. In the 18th and the early years of the 19th century, 
smuggling (chiefly of wdne, spirits, tobacco and bullion) was so 
generally practised in Great Britain as to become a kind of 
national failing. The prevalence of the offence may he judged 
from the report of Sir J. Co[.)(‘’s committee in 1732 upon the frauds 
on the revenue. The smuggliT of the i8th century finds an 
apologist in Adam Smith, who wTites of him as “ a person w^ho, 
though no doubt highh^ blamable for violating the laws of his 
country, is frequently incapable of violating those of natural 
justice, and would have been in every respect an excellent citizen 
had not the laws of his country made that a crime which nature 
never meant to be so.” The gradual reduction of duties brought 
the offence in the. United Kingdom into comparative insignific- 
ance, and it is now^ almost confined to tobacco, though the sugar 
duty has led to smuggling of saccharin. Most of the existing 
legislation on the subject of smuggling is contained in the Customs 
Consolidation Act 1876. 

The main provisions arc as follow.s. Vc^sscls engaged in smuggling 
are liahh; to forfeiture and their owners anfl ma.stfTS to a jicnalty 
not exceeding /500. Smuggled and prolubited goods aic liable to 
forfeiture. Officers of customs have a rigid of search of vessels and 
persons. I’raudulent evasion or attempted evasion of cu.stonis tluties 
renders tlu^ ofifuidcr subject to forfeit either treble the value of the 
goods or ,^ioo at thc^ election of the commissioners of customs. 
Heavy penalties arc incurred by resistance to officers of customs, 
rescue of persons or goods, assembling to run goods, signalling 
smuggling vc.ssels, shooting at vessels, boats, or officers of the naval 
or revenue service, cutting adrift cu.stonis vessels, offering goods for 
.sale under pretence of being smuggled, Ac. Penalties may bo 
recovered either hy action or information in the superior courts or 
by summary proceedings. In criminal proceedings the defendant 
is competent and compellable to give evidence. The Merchant 
Shij)ping Act 1894 makes any seaman or apprentice?, after conviction 
for smuggling whereby lo.ss or damage is caused to the master or 
owner o? a ship, liable to jiay to such master or owner rucii a sum 
as is sufficient to reimburse the master or owner for suclt loss or 
damage, and the whole or a proportional part of his wages may be 
retained in satisfaction of this liability. Additional provisions as to 
smuggling are also contained in the Custom.s and Inland Revenue 
Act 1879, and the Customs and Inland Revenue Act 1881. A 
smuggling contract is generally illegal. But it may be valid, and tlie 
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vendor may recover the price of goods, even though he knew the 
buyer intended them to be smuggled, unless he actually aids in 
the smuggling so as to become particeps criminis. Contracts to 
defraud the revenue of a foreign state are, according to English 
decisions, not illegal. There is a German decision, more consonant 
with international morality, to the opj)Osite eficct. 

The penalties for smuggling in the United States will be found 
mainly in tit. xxxiv. ch. lo of the Revised Statutes. The seaman 
guilty of smuggling is liable to the same penalty as in England, 
and in addition to imprisonment for twelve months, s. 450b. 

See Stephen Dowell’s History of Taxation (2nd ed., 1888), and 
Luke Owen Pike's History of Crime in England (1873-1876) ; anti for 
general accounts of smuggling see W. D. Chester, Chronicles of the 
Customs Department (1885) ; H. N. Shore, Smu^^ling Days and 
Smuggling IVays (1892) ; Alton and Holland, The King*$ Customs 
; C. G. Harper, The Smugglers : Picturesque Chapters in the 
Story of an Ancient Craft (1909). 

SMin 3 ERT(or Smibert), JOHN (1684-1751), Scottish American 
artist, was born at Edinburgh in 1684, and died in . Boston, 
Massachusetts, in 1751. He studied under Sir James Thornhill, 
and in 1728 accompanied Bishop Berkeley to America, with 
the intention of becoming professor of fine arts in the college 
which Berkeley was planning to found in Bermuda. The college, 
however, was never established, and Smybert settled in Boston, 
where he married in 1730. In 1731 he painted “ Bishop Berkeley 
and His Family,” now in the dining-hall, Yale University, a 
group of eight figures. He painted portraits of Jonathan 
Edwards and Judge Edmund Quincy (in the Boston Art Museum), 
Mrs Smybert, Peter Faneuil and Governor John Endecott (in 
the Massachu.setts Historical Society), John Lovell (Memorial 
Hall, Harvard University), and probably one of Sir William 
Pepperell ; and examples of his works are owned by Harvard 
and Yale Universities, by Bowdoin College, by the Massachusetts 
Historical Society, and by the New England Historical and 
Genealogical Society. A son, Nathaniel Smybert (1734-1756), 
was born in Boston on the 20th of January 1734, and died there 
on the 8th of November 1756. He was a pupil of his father, and 
dying at the age of twenty-two, left several important canvases, 
notably a portrait of Dorothy Wendell (in the Collection of Dr 
John L. Hale, Boston). 

SMYRNA (Ismir), in ancient times one of the most important 
and now by far the greatest of the cities of Asia Minor, has 
preserved an unbroken continuity of record and identity of name 
from the first dawn of history to the present lime, 

I. The Ancient City. — It is said to have been a Lelegian city 
before the Greek colonists settled in Asia Minor. The name, 
which is said to be derived from an Amazon called Smyrna, is 
indubitably Anatolian, having been applied also to a quarter of 
Ephesus, and (under the cognate form Myrina) to a city of 
Acolis, and to a tumulus in the Troad. The Aeolic settlers of 
Lesbos and Cyme, pushing eastwards by Larissa and Neonteichus 
and over the Hermus, seized the valley of Smyrna. It was the 
frontier city between Aeolis on the N. and Ionia on the S., and 
was more accessible on the S. and E. than on the N. and W, 
By virtue of its situation it was necessarily a commercial city, 
like the Ionian colonies. It is therefore not surprising that the 
Aeolic element grew weaker; strangers or refugees from the 
Ionian Colophon settled in the city, and finally Smyrna passed 
into the hands of the Colophonians and became the thirteenth of 
the Ionian states. The change had taken place before 688, when 
the Ionian Onomastus of Smyrna won the boxing prize at 
Olympia, but it was probably then a recent event. The Colo- 
phonian conquest is mentioned by Mimnermus (before 600 b.c.), 
who counts himself equally a Colophonian and a Smyrnaean, 
The Aeolic form of the name, 'Ifxvpva, was retained even in the 
Attic dialect, and the epithet “ Aeolian Smyrna ” remained long 
after the conquest. The situation of Smyrna on the path of 
commerce between Lydia and the west raised it during the 7th 
century to the height of power and splendour. It lay at the head 
of an arm of the sea, which reached far inland and admitted the 
Greek trading ships into the heart of Lydia. One of the great 
trade routes which cross Anatolia descends the Hermus valley past 
Sardis, and then diverging from the valley passes S. of Mt 
Sipylus and crosses a low pass into the little valley, about 7 m. 
long and 2 broad, where Smyrna lies between the mountains and 
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the sea. Miletus, and later Ephesus, situated at the sea end c 
the other great trade route across Anatolia, competed for a tim 
successfully with Smyrna, but both cities long ago lost thei 
harbours and Smyrna remains without a rival. 

When the Mermnad king.s raised the Lydian power an( 
aggressiveness Smyrna was one of the first points of attach 
Gyges (f. 687-652) was, however, defeated on the banks of th 
Hermus ; the situation of the battlefield shows that the powe 
of Smyrna extended far to the E., and probably included th 
valley of Nymphi (Nif). A strong fortress, the ruins of whos 
ancient and massive walls are still impo.sing, on a hill in the pai^ 
between Smyrna and Nymphi, was probably built by the Smyi 
naean lonians to command the valley of Nymphi. According t 
Theognis (about 500 b.c.), pride d(\str()yed Smyrna.” Mimriei 
mus laments the degeneracy of the citizens of his day , who chjuIi 
no longer stem the Lydian advance. Finally, Alyattes 111 
(609-560) conquered the city, and Smyrna lor 300 years lost it 
place in the list of Greek cities. It did not cease to exist, but th 
Greek life and political unity were destroyed, and the Smyrnaea 
state was organized on the village system KUiinjUuv 

It is mentioned in a fragment of l^indar, about 500 u.c., and in ai 
inscription of 388 B.c. A small fortification of early styh 
rudely but massively built, on the lowest slope of a hill N. c 
Burnabat, is perhaps a fortified village of this period. Alexande 
the Great conceived the idea of restoring the Greek city ; th 
two Nemeses who were worshipped at Smyrna arc said lo hav 
suggested the idea to him in a d ream. The scheme was, accordinj 
to Strabo, carried out by Antigonus (316-301), and Lysimachu 
enlarged and fortified the city (301-281). The acropolis of th 
ancient city had been on a steep peak about 1250 ft. high, whicl 
overhangs the N.E. extremity of the gulf ; its ruins still exist 
probably in much the same condition as they were left b; 
Alyattes. The later city was founded on the modern site part); 
on the slopes of a rounded hill called Pagus near the S.E. end 0 
the gulf, partly on the low ground between the hill and the sea 
The beauty of the city, clustering on the low ground and risiuj 
tier over tier on the hillside, is frequently praised by the ancient 
and is celebrated on its coin.s. 

The crown of Smyrna seems to have been an epithe 
applied to the acropolis with its circle of buildings. Smyrni 
is shut in on the W. by a hill now called Deirmen lepe, with th 
ruins of a temple on the summit. The walls of Lysimachu; 
crossed the summit of this hill, and the acropolis occupicc 
the top of Pagus. Between the two the road from Ephesu; 
entered the city by the “ Ephesian gate,” near which was i 
gymnasium. Closer to the acropolis the outline of the stadiun 
IS still visible, and the theatre was situated on the N. slope; 
of Pagus. The line of the walls on the E. side is unknown 
but they certainly embraced a greater area than is indudec 
by the Byzantine wall, which ascends the castle hill (Pagus 
from the Basmakhane railway station. Smyrna possessec 
two harbours — the outer, which was simply the open roadsteac 
of the gulf, and the inner, which was a small basin, with a narrov 
entrance closed by a rope in case of need, about the place nov 
occupied by bazaars. The inner harbour was partially fillec 
up by Timur in 1402, but it had not entirely disappeared til 
the beginning of the 19th century. The modern quay hai 
encroached considerably on the sea, and the coast-line of th< 
Greek time was about 90 yds. farther S. The streets were broad 
well paved and laid out at right angles; many were namec 
after temples : the main street, called the Golden, ran across 
the city from W. to E., b^inning probably from the templ< 
of Zeus Akraios on the W. side of Pagus, and running round the 
lower slopes of Pagus (like a necklace on the statue, to use the 
favourite terms of Aristides the orator) towards Tepejik outside 
the city on the E., where probably the temple of Cybele, the 
Metroon, stood. Cyl>ele, worshipp^ under the name of Meter 
Sipylene, from Mt Sipylus, which bounds the Smyrna valley 
on the N., was the tutelar goddess of the city. The plain towards 
the sea was too low to be properly drained and hence in rainy 
weather the streets were deep with mud and water. 

llie river Males, which flowed by Smyrna, is famous in literature 
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and was worshipped in the valley. The most common and 
consistent tradition connects Homer with the valley of Smyrna 
and the banks of the Moles ; his figure was one of the stock 
types on Smymaean coins, one class of which was called 
Homerian ; the epithet “ Melesigenes ” was applied to ,him ; 
the cave where he was wont to compose his poems was shown 
near the source of the river ; his temple, the Homereum, stood 
on its banks. Ihe steady equable flow of the Moles, alike in 
summer and winter, and its short course, beginning and ending 
near the city, are celebrated by Aristides and Himerius. The 
description applies admirably to the stream which riKses from 
abundant fountains, now known as Diana's bath, E. of the city, 
and flows into the S.E. extremity of the gulf. The belief that 
the torrent, almost dry except after rains, which flows by 
Caravan bridge, is the ancient Meles, flatly contradicts the 
ancient descriptions. 

In the Roman period Smyrna was the seat of a conventus 
which included S. Aeolis and great part of the Hermus valley. 
It vied with Ephesus and Pergamum for the title “ First (city) 
of Asia.'* A Christian church existed here from a very early 
time, having its origin in the considerable Jewish colony. Poly- 
carp was bishop of Smyrna and was martyred there a.d. 155. 
The bishops of Smyrna were originally subject to the metropolitan 
of Ephesus ; afterwards they became independent (avroKi^koi), 
and finally were honoured with metropolitan rank, having 
under them the bishops of Fhocaea, Magnesia ad Sipylum, 
Clazomenae, Sosandrus (Nymphi ?), Archangelus (Temnos ?) 
and Petra (Menemen ?). 

When Constantinople became the seat of government the 
trade between Anatolia and the W. lost in importance, and 
Smyrna declined apace. A Turkish freebooter named Tsacha 
seized Smyrna in 1084, but it was recovered by the generals 
of Alexius Comnenus. The city was several times ravaged 
by the Turks, and had become quite ruinous when the emperor 
Jolm Ducas Vatatzes about 1222 rebuilt it. But Ibn Batuto 
found it still in great part a ruin when the famous chieftain 
Aidin had conquered it about 1330 and made his son Amur 
go\'emor. It became the port of the Aidin amirate. Soon 
afterwards the Knights of Saint John established themselves 
in the town, but failed to conquer the citadel. In 1402 Timur 
stormed the town and massacred almost all the inhabitants. 
'I’he Mongol conquest was only temporary, but Smyrna was 
resumed by the Seljuks of Aidin and has remained till the present 
day in Mahommedan hands. Until the reign of Abdul Mejid 
it was included for administrative purposes in the eyalet of 
Jezair (the Isles) and not in tliat of Anadoli. The represen- 
tative of the Capitan Pasha, who governed that eyalet, was, 
however, less influential in the city than the head of the Kara 
Osman Oglu’s of Manisa (see Manisa). From the early 17th 
century tiU 1825, Smyrna was the chief provincial factory of the 
British Turkey Company, as well as of French, Dutch and 
other trading corporations. The passages with gates at each 
end within which most Frank shops in modern Sm5rma lie, 
are a survival of the semi-fortified residences of the European 
merchants. 

2. The Modern City, capital of the Aidin vilayet, and the 
most important town of Asia Minor. Pop. more than 250,000, 
of which fully a half is Greek. It is one of the principal ports 
of the Ottoman empire, and has a large trade, of which the 
greater part is with Great Britain. The chief items of export 
are figs, tobacco, valonia, carfiets, raisins and silk, to the value 
of some three million sterling. The imports arc estimated at a 
million more. About 7000 steamships visit the port annually. 
Until 1894 the two railways from Smyrna to the interior belonged 
to British companies; but in 1897 the Smyrna- Alashehr line 
passed into the hands of a French syndicate, which completed 
an exten$iQMMl»^Afium Kara-hissar and virtually (though not 
actuailj|M|||i^^ junction with the Anatolian railway system. 

to Bumabat and Soma. The Smyrna* 
Uim line^has been extipnded to Dineir, and powers have been 
ratained to continue lolriibarta and Egerdir. It has branches 
to Buja, Seidikeui, Tirdip^Menush, Sol^, DenizU and Ishekli. 


Modem Smyrna is in all but government a predominantly 
Christian town (hence the Turks know it as giaour Ismir), There 
isa large Europ^n element (including about 800 British subjects), 
a great part of which lives in two suburban villages, Bumabat 
and Buja, but has business premises in the city. The European 
and Greek quarters rapidly increase, mainly to the N. ; while the 
fine quays, made by a French company, are backed by a line of 
good buildings. The streets behind, though clean and well 
kept, are very narrow and tortuous. A fine new Konak (govern- 
ment offices) has been built, and another important new structure 
is the pier of the Aidin Railway Co. at Point. The development 
of this railway is the most conspicuous sign of progress. 

Smyrna is a headquarters of missions of all denominations and 
has good schools, of which the International College is the best. 
There is a British consul-general, with full consular establishment, 
including a hospital. 

See general authorities for Asia Minor, especially the travellers, 
almost all of whom describe Smyrna. Also B. F. Slaars, Etude sur 
Smyrne (1868) ; and W. M. Ramsay, Letters to the Seven Churches 
(1904) and article in Hastings’s Diet, of the Bible (1902). 

(W. M. Ra. ; D. C. H.) 

SMYTH, CHARLES PIAZZI (1819-1900), British astronomer, 
was born at Naples on the 3rd of January 1819. He was called 
Piazzi after his godfather, the Italian astronomer of that name, 
whose acquaintance his father, Admiral Smyth, had made at 
Palermo when on the Mediterranean station. His father subse- 
quently settled at Bedford and equipped there an observatory, 
at which Piazzi Smyth received his first lessons in astronomy. 
At the age of sixteen he went out as assistant to Sir Thomas 
Maclear at the Cape of Good Hope, where he observed Halley’s 
comet and the great comet of 1843, and took an active part in 
the verification and extension of La Caillc’s arc of the meridian. 
In 1845 he was appointed astronomer royal for Scotland and 
professor of astronomy in the university of Edinburgh. Here he 
completed the reduction, and continued the series, of the observa- 
tions made by his predecessor, Thomas Henderson (see Edinburgh 
Observations, vols. xi.-xv.). In 1856 he made experimental 
observations on the Peak of Teneriffc with a view to testing the 
astronomical advantages of a mountain station. The Admiralty 
made him a . grant of £500 for the purpose, and a yacht — the 
“ Titania ** — of 140 tons and a fine 7I in. equatorial telescope 
were placed at his disposal by friends. The upshot of the 
expedition was to verify Newton*s surmise, that a “ most serene 
and quiet air . . . may perhaps be found on the tops of the 
highest mountains above the grosser clouds.” The scientific 
results were detailed in a Report addressed to the lords com- 
missioners of the admiralty, 1858, in a communication to the 
Royal Society {Phil, Trans, cxlviii. 465) and in the Edinburgh 
Observations, vol. xii. A popular account of the voyage is 
contained in Tenerife, an Astronomer's Experiment, 1858. In 
1871-1872 Piazzi Smyth investigated the .spectra of the aurora, 
and zodiacal light. He recommended the use of the rainband ” 
for weather prediction {Jour, Scottish Meteor, Society, V. 84), and 
discovered, in conjunction with Professor A. S. Herschel, the 
harmonic relation between the rays emitted by carbon monoxide. 
In 1877-1878 he constructed at Lisbon a map of the solar- 
spectrum {Edin, Phil. Trans, xxix. 285), for which he received 
the Macdougall-Brisbane prize in 1880. Further spectroscopic 
researches were carried out by him at Madeira in 1880 {Madeira 
Spectroscopic, 1882), and at Winchester in 1884 {Edin. Phil. 
Trans, vol. xxxii. pt. ii.). He published besides Three Cities 
in Russia (1862), Our Inheritance in the Great Pyramid (1864), 
Life and Work at the Great Pyramid (1867), and a volume On 
the Antiquity of Intellectual Man (1868). In 1888 he resigned his 
official position and retired to the neighbourhood of Ripon, where 
he died on the 21st of February 1900. 

See Month. Notices Roy. Astr. Society, Ixi. 189 ; Observatory, 
xxiii. 145, 184 ; R. Copeland in Astr, Nach. No. 3636, and Pop. 
Astronomy (1900), p. 384 ; Nature, Ixii. 161 (A. S. Herschel) ; Andr^ 
and Rayet, VAstronomie praiique, ii. 12. (A. M. C.) 

SMYTH (or Smith), JOHN {c, 1570-16x2), English non- 
conformist divine, commonly called toe Se*baptist, was bora 
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about 1570, and was educated at Christ's College, Cambridge, 
where he proceeded M.A. in 1593. He was probably vicar of 
Hutton Cranswicke in the E. Riding of Yorkshire from 1593 
to 1600, when he was elected lecturer or preacher of the city of 
Lincoln, an office of which he was deprived in October 1602 
for having ** approved himself a factious man by personal 
preaching and that truly against divers men of good place," 
Two volumes of his Lincoln sermons, The Bright Morning Star 
(1603), an exposition of Psalm xxii., and A Pattern of True 
Prayer (1605), were dedicated to Lord Sheffield, who had acted 
as arbiter between the preacher and the corporation. While 
preparing these books he became connected with the Separatist 
movement in Scrooby and Gainsborough, joined the Gains- 
borough church, and became its pastor.^ With Thomas Helwys, 
John Murton (or Morton) and others, he migrated to Amsterdam 
at the end of 1607 to escape religious persecution, and in that city 
practised as a physician, and became the leader of “ the second 
English church” (see Congregationalism). About this time 
he wrote his Principles and Inferences concerning the Visible 
Church in support of Robert Browne's theory of ecclesiastical 
polity, which was followed by Parallels^ Censures and Observa- 
tions^ a reply to the Christian Advertisements of Richard Bernard 
(1568-1641), vicar of Worksop, a puritan who remained in the 
Anglican church. In 1608, too, appeared The Differences of the 
Churches of the Separation, in which he justified his non-com- 
munion with Johnson’s church on the curious ground that it 
was no part of primitive and apostolic order to use a translation 
of scripture during worship, or at any rate to have it open 
before one while preaching (Christ having closed the book ” 
at Nazareth before His sermon). Under Mennonite influence he 
went farther, and by March 1609 when he published The Char- 
acter of the Beast, had become a Baptist (see Baptists, sect. IT.), 
contending against infant baptism because (1) it has neither 
precept nor example in the New Testament, (2) Christ com- 
manded to make disciples by teaching them and then to baptize 
them. He and his company were then faced by the dilemma that 
their own infant baptism did not count, and Smyth solved the 
problem by first baptizing himself (hence the name Se-Baptist), 
probably by affusion, and then administering the rite to Helwys 
and the others. Afterwards with 41 others he decided that 
instead of baptizing himself he should have bexm baptized by the 
Mennonites, in spite of their heretical view of the Person of Christ, 
and applied for admission to their fellowship. They were some- 
what suspicious of a man who had never held one position for 
long, and demanded a statement of doctrines, which he gave them 
in twenty articles written in Latin, and in The Last Book of John 
Smyth, called the Retractation of his Errors, together with a con- 
fession of faith in 100 Propositions. A friendly Mennonite al- 
lowed Smyth’s church to meet in his bakery, but Smyth himself 
died of consumption in August 1612, more than two years before 
the remaining members of his band, by then reduced to 31, were 
admitted (January 1615) into the Mennonite communion. 
Helwys and Morton returned to England, and established the 
first English Baptist churches. 

Smyth was, like the other Cambridge men of his day, especially 
the Separatists, the bondservant of logic, and wherever he saw*' the 
beckoning hand of a properly constructed syllogism " he was ready 
to follow. Yet none of those who, in his generation, took the great 
step had, according to Bishop Creighton^ " a finer mind or a more 
beautiful soul. None of them succeeded m expressing with so much 
reasonableness and consistency their aspirations after a spiritual 
system of religious belief and practice. None of them founded Uicir 
opinions on so large and liberal a basis.** In his last declaration he 
expressed his sorrow for the censures he had passed on Anglicans 
and Brownists alike, and wrote '* All penitent and faithful Christians 
are brethren in the communion of the outward church, by 
what name soever they are known ; and we salute them all 
with a holy kiss, being heartily grieved that we should be rent 
with so many sorts and schisms ; and that only for matters of 
no moment.** 

See J. K. Shakespeare, Baptist and Congregational Pioneers (London, 
1906); H. M. Dexter, The EnglaruL and Holland of the ^ Pilgrims 
(L ondon and Boston, 1906). (A. J. G.) 

1 He was never vicar of Gainsborough, and must not be confused 
with the John Smyth who was imprisoned in the Marshalsea in 
* 59 *. 


SMYTH, SIR WAR1N6T0N WILKINSON (1817-1890), British 
geologist, was born at Naples on the 26th of August 1817, his 
father, Admiral W. H. Smyth (1788-1865), being at the time 
engaged in the Admiralty Survey of the Mediterranean. He 
was educated at Westminster and Bedford schools, and after- 
wards at Trinity College, Cambridge, where he graduated B.A. 
in 1839. Having gained a travelling scholarship he spent more 
than four years in Europe, Asia Minor, Syria and Egypt, paying 
great attention to mineralogy and mining, examining coalfields, 
metalliferous mines and salt-works, and making acquaintance 
with many distinguished geologists and mineralogists. On hi.s 
return to England in 1844 he was ap])ointed mining geologist 
on the Geological Survey , and in 1851 lecturer at the School of 
Mines, a post which he held until 1881 when he relinquished the 
chair of mineralogy but continued as professor of mining. In 
later years he became chief mineral inspector to the Office of 
Woods and Forests, and also to the Duchy of Cornwall. He 
was elected r.R.S. in 1858. He became president of the Geo- 
logical Society of London in 1866-1868, and in 1879 he was 
chairman of a Royal Commission appointed to inquire into 
accidents in mines, the work in connexion with which continued 
until 1886, He contributed sundry papers to the Memoirs of the 
Geological Survey, the Quarterly Journal of the Geological Society 
and the Transactions of the Royal Geological Society of Cornwall, 
He was author also of A Year with the Turks (1854), and of A 
Trealise an Coal and Coal-mining (1867). He was knighted in 
1887. He died in London on the iQth of June 1890, and was 
buried at St Erth, not far from his country home at Marazion in 
Cornwall. 

A portrait and some reminiscences of W. W. Smyth will be found 
in the Memoir of Sir A. C. Ramsay (1895), by Sir A. Geikie. 

SMYTH (or Smith), WILLIAM {c, 1460-1514), bishop of 
Lincoln, was a Lancashire man by birth, and probably passed 
some of his early days at Knowsley under the roof of Margaret, 
countess of Riclunond and Derby, the mother of Henry Vll. He 
appears to have been a member of Lincoln College, Oxford, and in 
1485, just after the battle of Bosworth, he was made keeper of 
Uie lumaper of the cliancery. IVo of Edward iV.'s daughters 
were entrusted to his keeping ; he was a meml)er of the royal 
council and he obtained the livings of Combe Martin, Devon, of 
Great Grimsby and of Cheshunt, Hertfordshire. In 1491 he was 
made dean of St Stephen’s, Westminster, and two years later 
bishop of Coventry and Lichfield. The bishop was a member of 
Prince Arthur's council in the marches of Wales, and in 1501, 
five years after he had been translated to the bishopric of Lincoln, 
he became lord president of Wales. About 1507 he and Sir 
Richard Sutton (cl, 1524) .set to work to found a new college in 
Oxford. They rebuilt Brasenose Hall, added other existing halls 
to it, and having obtained a charter in 1512, called it The King's 
haule and college of Brasennose, Smyth, who w^as one of the 
executors of Henry VII. '.s will, retired from public life just after 
this King's death, owing probably to some differences between 
Bishop Richard Fox and himself ; he w as, how'cvcr, president 
of Wales until his death at Buckden in Huntingdonshire on the 
2nd of January 1514. Although an able and scholarly man, 
Smyth had little sympathy with the new learning. He bestowed 
rich livings upon his relatives, one of whom, Matthew Smyth, 
was the first principal of Brasenose College. In addition to his 
liberal gifts to Brasenose College he gave money or land to Lincoln 
and to Oriel Colleges; he founded a school at Farnworth, 
Lancashire, and he refounded the hospital of St John at Lichfield. 
From 1500 to 1503 he was chancellor of Oxford University. 

SNAIL. In England the word ” snail ” in popular language 
is associated with Gasteropods which inhabit land or fresh water, 
and which possess large conspicuous spiral shells; terrestrial 
Gasteropods, in which the shell is rudimentary and concealed, are 
distinguished as “ slugs,” In Scotland the word ** slug ” is 
absent from the vernacular vocabulary, both shell-bearing and 
shell-less inland molluscs being known as snails. Marine Gastero- 
pods are occasionally termed “ sea-snails,” and the compounds 
“ pond-snails,” “ river-snails,” “ water-snails ” are in common 
use. The commonest land -snails arc those species which 
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constitute the family Helieidae, order Pulmonata, sub-order 
Stylommatophora. The families Limacidae, Arionidae and 
Oncidiidae of the same sub-order, include nearly all the slugs. 
The Oncidiidae are entitled to the name “ sea slugs,” as they are 
shell-less Pulmonatcs living on the seashore, though not actually 
in the sea. The term ** water-snails ” includes the whole of the 
remaining sub-order of the Ptdmonata, namely, the Basommato- 
phora, in which the eyes are sessile, with the exception of the 
Auricididae, The latter are terrestrial and occur mostly near the 
seashore. Thus the whole of the Pulmonata (which breathe air, 
arc destitute of gill-plumes and operculum and have a complicated 
hermaphrodite reproductive system) are either snails or slugs. 
Bui there are a considerable number of snails, both terrestrial and 
aquatic, which are not Pulmonates. The land-snails which have 
no gill-plume in the mantle-chamber and breathe air, but have 
the sexes separated, and possess an operculum, belong to the 
orders Aspidobranchia and Pectinihranchia^ and constitute the 
families Helicinidafy Proserpinidae^ Hydroceuidae, Cydophoridae^ 
Cydosiomatidae and Aciculidae, The fresh- water snails which 
are not Pulmonates are the Paludinidae^ Valvatidae and Ampul- 
laridae, together with Neritina, a genus of the Neritidae, These 
all possess a fully developed gill-plume and are typical Pectini- 
branchs of the sub-order Taenioglossa, most of the members of 
which are marine. 

The family Helicidae has a world-wide distribution. In Helix 
the spire forms a more or less obtuse-angled cone ; there are above 
1200 species, of which 24 are British. Helix nemoraliSy L., of which 
H. hortensis is a variety, is one of the commonest forms. Helix 
pomatia^ L., is the largest species, and is known as the ** edible 
snail ” ; it is commonly eaten in France and Italy, together with 
other species. It was formerly believed to have been introduced into 
Britain by the Romans, but there is no doubt that it is a native. 
In Succinea the cone of the spire is acute-angled ; three species are 
British. In I *itrina the spire is very flat and the surface glassy. In 
BuHmus the spire is elongated with a pointed apex. Pupa is named 
from its resemblance to a chrysalis, the apex being rounded. The 
shell of Clausilia is sinistral and its a^rturc in provided with a hinged 
plate. The commoner European slugs of small size all belong to 
the genus Limax, in w’hich the opening of the mantle-chamber is 
posterior. L, flacus is the cellar slug. a^resiis, L, arborum, /.. 
maximus occur in gardens and fields. The larger black .slugs are 
species of of which two arc British, A. ater and A, hortensis. 

TestaccUa haliotidea is common in Great Britain and throughout 
Eurojwj. 

'J'he species of Helix are all herbivorous, like the Pulmonata 
generally ; snails and slugs are well-known enemies to the gardener. 
The animals being hermaphrodite copulate reciprocally. The eggs 
oi Helix are laid separately in the earth, each contained in a calcined 
shell ; tbo.s(} of Li max are also separate, but the shell is gelatinous. 
Helix hibernates in a torpid condition for about four months, and 
during this |x:riod the a})erture of the shell i.s closed by a calcareous 
membrane .secreted by the foot. 

The Limnaeidae occur in all part.s of the world. Limnaeus contains 
the largest species. L. pereger^ Muller, is ubiquitous in Great Britain 
and common all over Europe. All the species are usually infested 
with Cercariae and Rediae, the larval forms of Trematodc parasites 
of vertebrates. L. truncatulus harbours the Cercaria of Fasciola 
hepatica, the liver-fiuke, wliich causes rot in sheep. Ancylus, which 
occurs in rivers, has a minute limpet-like shell. Planorbis has the 
spire of the shell in one plane. Physa is smaller than Limnaeus and 
ha.s the upper part of the spire much shorter. In the Auficulidae 
the aperture is denticulated. Auricula is confined to the East 
Indies and Peru. Carychium minimum is British. 

Of the Cyclostomidae only one species, Cyclosioma elegans, Miillcr, 
is Briti.sh ; it hide.s under stones and roots. The Helicinidae are 
exotic, ranging from the West Indies to the Phi^pines. Of the 
Aciculidae, which are all minute, Acicula lineata is British. 

'I'he Ampullaridae are confined to the tropics. Ampullaria has 
very long tentacles and a long siphon formed by the mantle. Valvata 
is common in fresh waters throughout Britain ; the gill when the 
animal is expanded is protruded Ixjyond the mantle-chamber. The 
Paludinidae are common in the N. hemisphere. Paludina and 
Bithynia are both British genera. In Paludina the whorls of the 
spirsd are very prominent ; the genus is viviparous. Bithynia is 
smaller and the shell smoother. 

Neritina has a very small spire, the terminal portion ctf the shell 
containing nearly the whole animal. 

For the morphology and classification of snails, see Gastropoda. 
A histoi^ of the British forms is given in Gwyn Tcllreys's British 
Concholoey (iBb2), and by Forbes and Hanley in British Mollusca. 
For speciegraphical '^tails, see W^ood ward's Manual of the Molhtsca 
(1875), and Broailr Tierreich fWeichtiere). For Fasciola hepaticaf 
see — in, p' iifilhf rHir Set, (1882). 


SNAKE-BIRD (the ** darter of many authors, and the Plotus 
anhinga ^ of ornithology), the type of a small but very well- 
marked genus'of birds, Plotus, belonging to the family Phedaerv- 
coracidae which contains the cormorants and shi^s. The nme 
commonly given to it by the English in N. America was derived 
from its ‘‘ long slender head and neck,” which, its body being 
.submerged as it swims, “ apy)ears like a snake rising erect out of 
the water ” (J. Bartram^s MS., quoted by G. F. Ord in A. Wilson’s 
Am. Ornithology, ix. 81). Snake-birds bear a general resemblance 
both outwardly and in habits to Cormorants {q.v.), but are much 
more slender in form and have both neck and tail much elongated. 
I'he bill also, instead of being tipped with a maxillary hook, has 
its edges beset with serratures directed backwards, and is sharply 
pointed — in this resyiect, as well as in the attenuated neck, 
likening the Snake-birds to the Herons ; but the latter do not 
generally transfix tlusir prey as do the former. 

rhe male of the American species, which ranges from Illinois to 
the S. of Brajcil, is in full breeding-plumage a very beautiful bird, 
with crimson irides, the bare skin round Qie eyes apple-green and 
that of the chin orange, the head, neck and mo.st part of th(* body 



Indian Snake-Bird (from S. R. Tickell's Drawing in the Library 
of the Zoological Society). 

clothed in black glossed with green ; hut down each side of the neck 
run.s a row of long hair-like white feathers, tinged with pale lilac. 
The much elongated scapulars, and the small upper wing-coverts 
bear each a median white mark, which on the former is a stripe 
pointed at either end, and on the latter a broad ovate patch.® The 
larger wing-coverts are dull wdiitc, but the quill-feathers of the wings 
and tail are black, the la.st broadly tipped with brownish-red, 
passing into greyish-white, and forming a conspicuous band when 
the tail is spread in form of a fan, as it often i.s under water.® The 
hen differs much in appearance from the cock, having the head, 
neck and breast of a more or less deep bufi, bounded beneath by a 
narrow chestnut band ; but otherwise her plumage is like that of 
her mate, only not so bright in colour. The S>nako-bird frequents tlie 
larger rivers or back-waters connected with them, where it may be 
seen resting motionless on some neighbouring tree, generally choos- 
ing a dead branch, or on a ** snag " projecting iium the bottom, 
whence it plunges beneath the surface, in pursuit of its prey, to 
emerge, in the manner before related, showing little more than its 
slender head and neck. Its speed and skill under water are almost 
Ixsyond exaggeration, and it exhibits these qualities even in captivity, 
taking — apparently without effort— fi.sh after fish, however rapidly 
they may swim and twist, and only returning to its pt;rch when its 
appetite is appeased or its supply of food exhausted. At liberty it 
will indulge in long flights, and those of the male at the breedmg- 

^ '* Anhinga," according to Maregrav, who first described this bird 
(Hist, fer, nat. Brasiliae, p. 218), was the name it bore among the 
natives. 

The.se feather.s are very characteristic of each species of the genus, 
and in India, says Jerdon, are among the Khasias a badge of royalty. 

* This peculiarity, first pointed out to the writer by A. D, Bartlett, 
who observed it in birds in the Zoological Society's possession, 
doubtless suggested the name of " Water-Turkey " by which in some 
places Plotus anhinga is said to be known. 
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season are ostentatiously performed in the presence of his mate, 
around whom he plays in irregular zigzag courses. The nest is 
almost always in trees or bushes overhanging the water’s edge, and 
is a large structure of sticks, roots and moss, in which arc laid four 
eggs with the white chalky shell that is so characteristic of most 
Steganopodous birds. Not infrequently several or even numy 
nests are built close together, and the locality that suits the Snake- 
bird suitws also many of the herons.^ The African snake-bird, P, 
oongensis (or levaillanti of some authors), inhabits the greater part 
of that continent N. irom Natal ; but, though met with on the Wliite 
Nile, it is not known to have occurred in Egypt, a tact the more 
remarkable seeing that Canon Tristram found it breeding in con- 
siderable iinmlxjrs on the Lake «)f Antioch, to which it is a summer 
visitor, and it can hardly reach its home without passing over the 
intervening country. The male bird is easily distinguishable from 
the American species by its rufous coronal patch, its buff throat 
and its cliestnut greater wing-coverts. A third siiecies, P. melano^ 
gaster, ranges from Madagascar to India, Ceylon, Borneo, Java and 
C'hina. This so closely resembles the last-mentioned that the 
differences between them cannot be briefly expressed. The Australian 
region also has its snake-bird, which is by some regarded as forming 
a fourth species, P. novae-hollandiae ; but others unite it to that 
last mentioned, which is perhaps somewhat variable, and it would 
seem (P.^.S.y i«77, p* 349) that examples from New Guinea differ 
somewhat from tht)se inhabiting Australia itself. 

'riie anatomy of the genus Plotus has been dealt witli more fully 
than that of most forms. Beside the excellent descrijition of the 
American bird’s alimentary canal furnished to Audubon by Mac« 
gillivray, other importjint points in its structure have been well set 
forth by A. H. Garrod and w. A. Forbes in the Zoological Proceedings 
(1876, pp. 335-345, pis. xxvi.-xxviii. ; 1878, pp, 679-681 ; and 1882, 
pp. 208-212), showing among other things that there is an appreciable 
anatomical difference between the species of the New World and of 
the Old ; while the osteology of P. melanogaster has been admirably 
described and illustrated by A, Milne-lildwards in A. Grandidicr’s 
great Oiseaux de Madagascar (pp. 691-695, pis* '^^ 4 ^ 2H5). In all 
live species the neck affords a feature which seems to be unique. 
The first .seven of the cervical vertebrae form a continuous curve 
with its concavity forward, but the eighth articulates with the 
s(‘venth nearly at a right angle, and, when the bird is at rest, lies 
horizontally. The ninth is directed downwards almost as abruptly, 
and those which succeed present a gentle forward convexity. The 
muscles moving this curious framework are as curiously specialized, 
;i.nd the result of the whole piece of mechanism is to enable th(* bird 
to spear with facility its fishy prey. ^ (A. N.) 

SNAKE-FLY, the name given to neuroptcroiis insects of the 
genus Raphtdia, closely allied to thcalder-fli<^s, remarkable for the 
tdongation of the hea(l and prothorax to form a neck and for the 
presence in the female of a long ovipositor. The larva, which is 
active and carnivorous, is terrevStrial, and lives in rotten timber. 

SNAKE-ROOT. In most countries where snakes abound some 
root or herb is used by the natives as an antidote for the bites of 
venomous species, and many herbs have consequently received 
the name of snake-root. Botanically speaking, the name properly 
l,)clongs to Ophiorrhiza Mungos, the Mungoose plant, a plant of 
the natural order Rubiaceae, used in the E. Indies for the purpose 
above indicated. In medicine, however, the roots of Aristolockia 
Serpentaria, Polygala Senega and Cimicifuga racemosa were 
understood by this name, being distinguished a.s the Virginian, 
Seneca and black snake-roots. The root of Aristolochia reticulata 
is known in the United States as Red river or Texan snake-root. 

The roots or rhizome of Liatris spicaia, Eryngium aquaticum 
and Eupatorium altissimum have all been used in N. America for 
snake-bites, the first two being known as button snake-root and 
the last as white snake-root. The rhizome of Asarum canadense 
passes under the name of Canadian snake-root. All of these con- 
tain acrid or aromatic principles which, when a warm decoction 
of the drug is taken, exercise a powerfully diaphoretic or, in some 
cases, diuretic action, to which any benefit that may be derived 
from their use must be attributed . 

SNAKES, an order (Ophidia) in the class of Reptiles. They 
may be characterized as very elongated reptiles without limbs 
(iinle.ss with liny vestiges of posterior limbs), without eyelids 
vind external ear openings, with the teeth anchylosed to the 
supporting bones, a bifid slender tongue which is tele.scoped 
into its basal half, and with a transverse vent. These characters 
apply to all snakes, although none are peculiar to them. The 

‘ The curious but ai^parently well-attested fact of the occurrence 
in England, near Poole, in June 1851, of a male bird of this species 
{Zoologist, pp. 3601, 3652) has been overlooked by several writers 
who profess to mention all cases of a similar character. 


vast majority of snakes are further characterized by having 
the right and left halves of the under-jaws connected by an 
elastic band ; a median, longitudinal furrow in the skin below 
and behind the chin ; the whole palatal apparatus is but looi‘,ely 
connected with the skull, nowhere articulating with it. The 
quadrate is indirectly articulated with the skull, first by the 
horizontal, movable squamosal, secondly by the columella 
auris. The quadrato-mandibular joint is placed in a level far 
behind the occiput. 

More detail concerning skull, scales and teeth will be found in 
the diagnostic descriptions of the various families {vide infra) ; for 
further anatomical information the reader is referred to the article 
Reptilks (Anatomy). 

The snakes are the most highly specialized branch of the 
Sauria or Squamata, i.c. of scaly reptiles with movable quadrate 
bones ; with a transverse vent, near the posterior lateral corners 
of which open the^ eversible, paired co})ulaU)ry organs. In the 
article Lizard attention is drawn to the many characters which 
make it difficult, if not impossible, to give diagnoses applicable 
to all lizards and all snakes. Both these groups seem to have 
reached their climax but recently, while the tortoises, crocodiles 
and sphenodon arc on the descending scale, mere remnants of 
formerly much more numerous and cosm()])()litan development. 

The number of recent species of .snakes i.s about 1600. The 
order i.s practically cosmopolitan, with the exception of New 
Zealand and certain absolutely isolated oceanic islands, like the 
Ilawaian islands and the Azores. The N. limit approaidies 
that, of the permanently frozen subsoil, gf)ing into the arctic 
circle in Scandinavia, elsewhere sinking to about 54® N. ; in 
the S. hemLsphere the 45th parallel may indicate their limit. 
The number of species and individuals steadily decrt‘a.ses in the 
cooler temperate zones, whilst it reaches its maximum in the 
tropics. Every kind of terrain is tenanted, from dense, moist 
and hot forests at the level of the sea to arid deserts, high plateaus 
and mountains. In accordance with this general distribution 
snakes .show a great amount of differentiation with regard to 
their mode of life and general organization ; and from the 
appearance alone of a snake a safe conclusion can be drawn 
as to its habits. 

Dr A, Giiniher characterizes the chief categories as follows : — 
(1) Burrowing snakes, which live under ground and but rarely 
appear on the surface. They liave a cylindrical rigid body, 
covered with generally smooth and poli.shed scales ; a short 
strong tail ; a short rounded or pointed head with narrow 
mouth ; teeth few in number ; .small or rudimentary eyes ; 
no abdominal scutes or only narrow ones. They feed chiefly on 
invertebrate animals, and none arc poi.sonous. (2) Ground 
snakes rarely ascending bushes or entering water. Their body 
is cylindrical, flexible in every part, covered with smooth or 
keeled scales, and provided with broad ventral and sulx:aiidal 
.scutes. The non-poisonou.s kinds of ground snakes are the 
typical and least specialized snakes, and more numerous than 
any of the other kinds. They feed chiefly on terrestrial verte- 
brates. The majority arc non-poisonous j but the majority 
of poisonous snakes must be referred to this category. (3) Tree 
snakes, which are able to climb bushes or trees with facility 
or pass even the greater part of their existence on trees. Their 
body is generally compressed and slender ; their broad ventral 
scutes are often carinate on the sides. Tho.se kinds which have 
a !e.ss elongate and cylindrical body possess a distinctly prehensile 
tail. The eye is generally large. Their coloration consists 
often of bright hues, and .sometimes resembles that of their 
surroundings. They feed^n animals which likewise lead an 
arboreal life, rarely on Poi.sonous as well as innocuoii.s 

snakes are represented in this category. (4) Freshwater snakes, 
living in or frequenting fresh waters ; they are excellent .swimmers 
and divers. The nostrils are placed on the top of the snout and 
can be closed whilst the animal is under water. Their body 
is covered with small scales and the ventral scutes are mostly 
narrow ; the tail tapering ; head flat, rather short ; and the 
eyes of small size. They feed on fish, frogs and other aquatic 
animals, and are innocuous and viviparous. (5) Sea snakes are 
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distinguished by the compressed, rudder-shaped tail. They are 
unable to mo^'e on land, feed on fishes, are viviparous and 
poisonous. 

The majority of snakes are active during the day, their energy 
increasing with the increasing temperature ; whilst some delight 
in the moist sweltering heat of dense tropical vegetation, others 
expose themselves to the fiercest rays of the midday sun. Not 
a few, however, lead a nocturnal life, and many of them have, 
accordingly, their pupil contracted into a vertical or more rarely 
a horizontal slit. Those which inhabit temperate latitudes 
hibernate. Snakes are the most stationary of all vertebrates ; 
as long as a locality affords them food and shelter they have no 
inducement to change it. Their dispersal, therefore, must have 
been extremely slow and gradual. Although able to move 



Fig. I. — Diagram of Natural Locomotion of a Snake. 


with rapidity, they do not keep in motion for any length of time. 
Their organs of locomotion are the ribs, the number of which 
is ver>' great, nearly corresponding to that of the vertebrae of 
the trunk. They can adapt their motions to every variation 
of the ground over which they move, yet all varieties of snake 
locomotion are founded on the following simple process. When 
a part of the body has found some projection of the ground 
which affords it a point of support, the ribs are drawn more 
closely together, on alternate sides, thereby producing alternate 
bends of the br)dy. The hinder portion of the body being drawn 
after, some part of it (r) finds another supi>ort on the rough 
ground or a projection ; and, the anterior bends being stretched 
in a straight line, the front part of the body is propelled (from 
a to d) in consequence. During this peculiar locomotion the 
numerous broad shields of the belly are of great advantage, 
as by means of their free edges the snake is enabled to catch 
and use as points of support the slightest projections of the ground. 
A pair of ribs corresponds to each of these ventral shields. 
Snakes are not able to move over a perfectly smooth surface. 
The conventional representation of the progress of a snake, 
in which its undulating body is figured as resting by a series 
of lower bends on the ground whilst the alternate bends are 



Fig. 2.— Diagram of Conventional Idea of a Snake’s Locomotion. 

raised above it, is an impossible attitude, nor do snakes ever 
climb trees in spiral fashion, the classical artistic mode of repre- 
sentation. Also the notion that snakes when attacking are able 
to jump off the ground is quite erroneous ; when they strike 
an object, they dart the fore part of their body, which was 
retracted in several bends, forw'ards in a straight line. And 
sometimes very active snakes, like the cobra, advance simultane- 
ously with the remainder of the body, which, however, glides 
in the ordinary fashion over the ground ; but no snake is able 
to impart such an impetus to the whole of its body as to lose 
its contact with the ground. Some snakes can raise the anterior 
part of their body and even move4n this attitude, but it is only 
about the anterior fourth or third of the total length which can 
be thus erected. 

Witli very few exceptions, the integuments form imbricate scale- 
like folds arranged with the greatest regularity ; they arc small 
and pluriserial on tlie upper })aris of lx>dy and tail, large and 
uniserial on the abdomen, and generdSf^ biserial on the lower side 
of the tail. The folfis can l)e stretched out, so that the skin is capable 
of a great 'degree of distension. The scales are sometimes rounded 
behind, but generally rhombic in shape and more or less elongate ; 
they mav^||u|||||j^mooth or provided with a longitudinal ridge or 
in tlj HBWB me. The integuments of the head are divided into 
non-imbn(W|HH&lds or plates, symmetrically arranged, but not 
correspondnHfii size or shape with the underlying cranial bones or 
having inj f?Bii|inr to th<rm. 7'he form and number of tJie scales 
and scutes, and Up shape and arrangement of the head-shields, are 
of great value m aistinguislixng the genera and species, and it will 


therefore be useful to explain in the accompanying woodcut (fig. 3) 
the terms by which these parts are designated. I'he skin does not 
form eyelids ; but the epidermis passes over the eye, forming a 
transparent disk, concave like the glass of a watch, beliind which 
the eye moves. It is the first part which is cast oil when the snake 
sheds its skin ; this is done several times in the year, and the epider- 
mis comes ofi in a single piece, l)eing, from the mouth towards the 
tail, turned inside out during the process. 

'i'he tongue in snakes is narrow, almost worm-like, generally of a 
black colour and forked, that is, it terminates in front in two 
extremely fine filaments. It is often exserted with a rapid motion, 
sometimes with the object of feeling some object, sometimes under 
the influence of anger or fear. 

Snakes possess teeth in the maxillarics, mandibles, palatine and 
pterygoid bones, sometimes also in the intermaxillary ; they may 
be absent in one or the other of the bones mentioned. nMaHHou 
In the innocuous snakes the teeth are simple and uniform 
in structure, tliin, sharp like needles, and bent backwards ; their 
function consists merely in seizing and holding the prey. In some 
all the teeth arc nearly of the same size ; others possess in front oi 
the jaws (Ly codon ts) or beliind in the maxiUaries (Diacrasterians) 
a tooth more or Jess con- 
spicuously larger than 
the rest; whilst others 
again are distinguished 
by this larger posterior 
tooth being grooved r 
along its outer face. 

The snakes with tliis 
grooved kind of tootli 
have been named Opis-' 
thoglyphi, and also Sus‘ 
pBCti, Ixicause their saliva 
IS more or less poisonous. 

In the true poisonous 
snakes the maxillary 
dentition has undergone 
a special modification. 

The so-called colubrine 
venomous snakes, wliich 
letain in a great measure 
an external resemblance 
to the innocuous snakes, 
have tlie maxillary bone 
not at all, or but little, 
shortened, armed in front 
with a fixed, erect fang, 
which is provided with 
a deep groove or canal pjo. 3, —Head -shields of a Snake 
for the conveyance of the (Ptya$ korvos). 
poison, the fluid being Rostral, 

secreted by a special Posterior frontal. 

I>oison - gland. One or f Anterior frontal. 

more small ordinary teeth v. Vertical. 

may be placed at some s, Supraciliary or supraocular. 

distance lieliind tliis Occipital. 

poison-fang. In the other n, n*, Na^ls. 

venomous snakes (viper- I^real. 

ines and crotalines) the a. Anterior ocular or orbital, or prae- 

maxillary bone is very orbital or anteocular. 

short, and is armed with Postoculars. 

a single very long curved w,fi, Upper labials. 

fang with a canal and Temporals. 

aperture at each end. Mental. 

Although firmly anchy- Lower labials, 

losed to the bone, the c, c, Chin-shields, 

tooth, which when at rest 

is laid backwards, is erectile, — the bone itself being mobile and 
rotated round its transverse axis. One or more reserve teeth, in 
various stages of development, lie between the folds of the gum and 
are ready to take the place of the one in function whenever it is 
lost by accident, or shed. 

The poison is secreted in modified upper labial glands, or in a pair 
of large glands which are the homolog ues of the parotid salivary 
glands of other animals. For a detailed account see West, J. Linn, 
Soc. XXV. (1805), p. 419; xxvi. (1898), p. 517; and xxviii. (1900). 
A duct leads to the furrow or canal of tlic tooth. The Elapinae have 
comparatively short fangs, while those of the vipers, esiiecially the 
crotaline snakes, are much longer, sometimes nearly an inch in 
length. The Viperidae alone have ' ’ erectile ” fangs. 1'he mechanism 
is explained by the diagrams (fig. 4), 'J'he poison-bag lies on the side 
of the head between the eye and the mandibular joint and is held in 
position by strong ligaments which are attached to this joint and 
to the maxilla so that the act of opening the jaws and concomitant 
erection of the fangs automatically squeezes the poison out of the 
glandvS. 

Snakes arc carnivorous, and as a rule take living prey only ; 
a few feed habitually or occasionally on eggs. Many swallow 
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their victim alive ; others first kill it by smothering it between 
the coils of their body (constriction). The effects of a bite by a 
poisonous snake upon a small mammal or bird are almost 
instantaneous, preventing its escape ; and the snake swallows 
its victim at its leisure, sometimes hours after it has been killed. 
The prey is always swallowed entire, and, as its girth generally 
much exceeds that of the snake, the progress of deglutition is 
very laborious and slow. Opening their jaws to their fullest 
extent, they seize the animal generally by the head, and pushing 
alternately the right and left sides of the jaws forward, they press 
the body through their elastic gullet into the stomach, its outlines 
being visible for some time through the distended walls of the 
abdomen. Digestion is quick and much accelerated by the 
quantity of saliva which is secreted during the progress of de- 
glutition, and in venomous snakes probably also by the chemical 
action of the poison. The primary function of the poison- 
apparatus is to serve as the means of procuring their food, but 




From Cambridge Natural /fiUary, vol, viii., " Amphibia and Reptiles,” by permission 
of Macmillan Ltd. 

Fig. a. — Poison Apparatus of Rattlesnake. Upper figures: dia- 
grams oi skull with fangs at rest. Lower figures : same, with fangs 
protruded. G, prefrontal; Af, maxilla; /, poison-fang ; Tr, trans- 
palatine; P/, pterygoid; />, palatine; Q, quadrate; Sg, squamosal; 
Pm, prcmaxilla; T.a, articular; Pe and JH, muscles. 


it also serves for defence. Only very few poisonous snakes (like 
Naja flaps) are known to resent the approach of man so much as 
to follow him on his retreat and to attack him. Others are 
much less inclined to avoid collision with man tlian innocuous 
kinds. They have thus become one of the greatest scourges 
to mankind, and Sir J. Fayrcr has demonstrated that in India 
alone annually some 20,000 human beings perish from snake-bites. 
Therefore it will not be out of place to add here a chapter on 
snake poison and on the best mean.s (ineffectual though they be 
in numerous cases) of counteracting its deleterious effects. An 
excellent account of the nature and of the effect of the venom 


of snakes, by Charles J , Martin, is in Allbutt^s System of Medicine. 
The following condensed account has been abstracted from it. 

The poison is a clear, pale-yellow fluid which reacts acid, and 
contains about 30 % of solids, but this varies according to the state 
^ - of concentration. Most venoms are tasteless, but cobra 

poison is said to be disagreeably bitter. Dried venom 
potman. indefinitely, and dissolves readily in water. It keeps 

also in glycerine. It contains albuminous bodies in solution ,and is 
in fact a pure solution of two or more poisonous proteids, winch are 
the active agents, with a small quantity of an organic acid or colour- 
ing matter. The venom is destroyed by reagents which precipitate 
proteids in an insoluble form, or which destroy them, e,g, silver 
nitrate or permanganate of potash. Hypochlorites have the same 
effect. But cart)oUc acid and caustic potash destroy it only after a 
day or two, consequently they are not a remedy. 

The venom is generally introduced into the subcutaneous tissue, 
whence it reaches the general circulation by absoxption througli the 
lymph and blood-vess^s. When introduced directly into a vein, the 


effects are instantaneous. It is absorbed by the conjunctiva, but, 
excepting cobra poison, not by the mouth or alimentary canal, 
provided there be no hollow teeth and no abrasions. The venom 
of the various kinds of snakes acts differently. 

The Symptoms of Cobra Poison. — Burning pain, followed by 
sleepiness and weakness in the legs after hall.an hour. Then profuse 
salivation, paralysis of the tongue and larynx, and inability to speak. 
Vomiting, incapacity of movement. 'Fhe seems to be con- 

scious. Breathing becoming dilticull. The heart's action is quick- 
ened. The i)upil remains contracted and reacts to light. At length 
breathing ceases, with or witliout convulsions, and tlie heart slowly 
stops. Should the x>i*<tient survive, he returns rax)i(lly to comx^lete 
health. 

Rattlesnake Poison , — The painful wound is speedily discoloured 
and swollen. Constitutional symptoms apj^ear as a rule in less tlian 
fifteen minutes : staggering, cold sweats, vomiting, 

feeble and quick pulse, dilatation of lUe pupil, and slight mental 
disturbance. In this state the x)atif'nt may die in about twelve hours. 
If he recovers from the depression, the local symiitoms begin to play 
a much more important part than in cobra-i)oisoning : great swelling 
and discoloration extending up the limb and trunk, rise of temperature 
and repeated syncope, and laboured respiration. Dtrath may occur 
in tliis stage. The local haemorrhagic extravasation frequently 
suppurates, or becomes gangrenous, and from this the patient may 
die even weeks afterwards. Recovery is sudden, and witliin a few 
hours the patient becomes bright and intelligent. 

Symptoms of Bite from the European Viper , — Local burning i>aiu ; 
the bitten limb soon swells and is discoloured. Great prostration, 
vomiting and cold, clammy x>erspiration follow within one to three 
hours. Pulse very feeble, with slight difficulty in breathing, and 
restlessness. In severe cases the x)ulse may become impercex)tible, 
the extremities may become cold, and the patient may pass into 
coma. In from twelve to twenty-four hours these severe constitu- 
tional symptoms usually pass off, but in the meantime the swelling 
and discoloration have spread enormously. Within a few days re- 
covery usually occurs somewhat suddenly, but death may occur 
from the severe depression, or from the secondary effects of sup- 
X)uration. 

The symptoms of the bite from the Dahoia or Viper a russeli 
resemble the effects of rattlesnake j^oison, but sanious discharges 
from the rectum, &c., are an additional and prominent feature. 
The recovering patient suffers from haemorrhagic extravassations in 
various organs, besides from the lunfjs, nose, mouth and bowels. 
Kidney haemorrhage and albuminuria is a constant symptom. The 
pupil is always dilated and insensitive to light. 

Bite of A ustralian Elapine Pain and local swelling. The 

first constitutional symi>toms appear in fifteen minutes to two hours. 
First faintness and irresistible desire to sleep. Then alarming 
prostration and vomiting. Pulse extremely feeble and thread-like, 
and uncountable. The limbs arc cold and the skin is blanched. 
Resi)iration becomes shallow with the increasing coma. Sensation is 
blunted. The pupil is widely dilated and insensiible to light. There 
is sometimes passing of blood. If the x>aticnt survives the coma, 
recovery is complete and as a rule rapid, without secondary 
symptoms. 

I'lie Australian venom and that of all viperine snakes, i)erlwps 
also that of the cobra, if introduced rai)idly into the circulation, 
occasions extensive intravascuhir clotting. If the venom is slowly 
absorbed, the blood loses its coagulability, owing to the breaking 
down of the red blood-corpuscles, most so with vipers, less with 
Australian snakes, least so with the cobra. The cobra venom is 
supposed to extinguish the functions of the various nerve-centres of 
the ccrcbro-spinal system, the paralysation extending from below 
upwards, and it has a special affinity for the respiratory centre. 
The toxicity or relative strength of the cobra venom has been calcu- 
lated to be .sixteen times that of the European vix>er. Snakes can 
X)oison each other, even those of the same kind. 

Treatment. — Aj)])ly a ligature above, not on the top t>f, the situa- 
tion of the bite, twist the string tightly with a stick. Then make a 
free incision into the wound. Sucking out is dangerous I 1 'heu 
bandage the limb downwards, progressing towards tlie wound ; re- 
peat tliis several times. Do not keep the ligature longer than half 
an hour. Then let the circulation return, and api)ly the ligature 
again. In any case do not keep the ligature on tor more than an 
hour for fear of gangrene. Direct application into the widened 
wound of calcium hypochlorite, i.e. bleaching i>owder, is very good, 
or of a I % solution of permanganate of xxitash, or Condy's fiiiid. 
Vigorous cauterization with nitrate of silver, driving the stick into 
the widened wound, is also good, and it is a remedy which one can 
carry in the pocket. Quick amputation of the finger is the Ixst 
remedy of all if a large snake has bitten it. 

Internal Remedies . — The administration of enormous doses of 
alcoliol is to be condemned strongly. Small, stimulating doses, and 
rex>eated, arc good, but stimulation can be more effectivtrly produced 
by ammonia or strychnine. Hyi^odermic •injection oi strychnine, 
in some cases as much as one to two grains (but not into a vein !}, 
has in some cases had good results; but injection of amir^ia, 
instead of doing any good, has disastrous sloughing results. There 
is only one fairly reliable treatment, that by serum therapeutics, the 
injection of considerable quantities of sen]fa'|^*animate which have 
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been partially immunized by repeated doses of [that particular 
snake-venom.^ Unfortunately this treatment will not often be avail- 
able. Several mammals and birds are supposed to be immune by 
nature against snake-venom. Some more or le.ss immune creatures 
are tlie mongoose, the hedgehog and the pig, the secretary-bird, the 
honey buzzard, the stork and probably other snake-eaters. 

Snakes are oviparous ; they deposit from ten to eighty eggs 
of an ellipsoid sliape, covered with a soft leathery shell, in places 
where they are exposed to and hatched by moist heat. The 
parents pay no further attention to them, except the pythons, 
which incubate their eggs by coiling their body over them, 
an<l fiercely defend the^m. In some families, as many freshwater 
snakes, the sea snakes, Viperinae and Crotalhiae, the eggs are 
retained in the oviduct until the embryo is fully developed. 
I'hese snakes bring forth living young. 

The classific’ation of snakes has undergone many vicissitudes. 
J. Muller /. PhysioL, 1831, p. 265) divided them into 

Ophidia maernstomata and 0 . microstomata. A. M. C. 
" rium^ril {CataL methodique, Mus. d^Hist. Nat,, Paris, 
1851, p. 199) distinguished between Opotcrodonta, 
.Agl\ phodonta, Proteroglypha and Solcnoglypha. H. Stannius 
{Zootomie d. Amphih,, 1856) made a further improvement by 
combination of the principles used b>* his predecessors, and he 
divided the Angiostomata or narrow-mouthed snakes into Tor- 
tricina, Typhlopina and Uro|)eltacea ; the Eurvstomata into 
lobola or poisonous, and Asinea or innocuous snakes. Meanwhile 
). E. Gray {Cat, Snakes , Brit, Mus., 1849) distinguished only 
between Viperina and Colubrinia. A. Gunther (Cat. Coluhrine 
Snakes, Brit. Mus., 1858 ; ** Reptiles of British India,” Ray 
Soc., 1864 : article Snakes, Ency. Brit,, Qth ed.) recognized 
at last four sub-orders Ilopoterodontes, Colubriformes, Colu- 
brifornies venenosi, Viy)eriformes ; the most serious drawback 
being the merging of the Peropoda in the non-poisonous Colu- 
briformes. K. I). Cope {Frac, Ac, Philad,, 1864, p. 230) resorted 
to the modifications of the squamosal, ecto- and endopterygoid 
bone.s, the condition of the vestigial limbs, and the teeth : — 
Scolecophidia (Tv phlopidae), Catodonta (Glauconiidae), Tor- 
tricina (Ilysiidae and llropeltidae), Asinea, Proteroglypha and 
Solenoglyphii. He adhered to this arrangement in his last 
comprehensi^'e w ork (Crocodilians, Lizards and Snakes of North 
America, 1898, Smithsonian Inst., 1900), but combined the Asinea 
and Proteroglypha as Colubroidea, subdividing these into 
Perop»()da, Aglyphodonta, (xlyphodonta, Proteroglypha and 
l^latycerca (H\ drophinac). In his last work he used, with 
do\il)lful success, the variations of the penes and the Jungs as 
additional characters, chiefly for the grouping of the great mass 
of the Colubroid snakes. G, A. Boulenger {Cat, Snakes, Brit, 
Mus., 1893-1896) accej)ted Cope’s principles, and mainly by 
combining the Asinea of Stannius and Cope with the Protero- 
glyplia as Colubridae —wherein he was followed by Cope, as 
mentioned above — and separating therefrom the Peropoda or 
Boidae, he has produced a logically-conceived system, by far 
the best hitherto proposed. It is followed in the present article. 

Boulenger’s phylc^cnelic system stands as foIlow.s : — 


mandible to the aglyphous or innocuous Colubridae, whence 
further differentiation in three new lines has taken place, — (i) 
the harmless Amblycephalidae as a side-issue, (2) the very poison- 
ous proteroglyphous Elapidae, (3) the moderately or incipiently 
poisonous Opisthoglypha, out of some of which seem to have arisen 
the venomous Viperidae. 

I. No ectopterygoid ; pterygoid not extending to quadrate ; no 
supratemporal or squamosal ; prefrontal forming a suture with nasal ; 
coronoid present ; vestiges of pelvis present. 

Maxillary vertical, loosely attached, toothed ; mandible toothless ; 
a single pair of pelvis bones : Typhlopidae, 

Maxillary t>orderiiig the mouth, forming sutures with the pre- 
maxillary, prefrontal and frontal, toothless ; lower jaw toothed ; 
pubis and ischium present, the latter forming a symphysis ; 
CrlauconiidM, 

II. Ectopterygoid present ; upper and lower jaws toothed. 

A. Coronoid present ; prefrontal in contact with nasal. 

1. Vestiges of liin cl -limbs ; supratemporal present. 
Squamosal large, suspending the quadrate : Boidae, 
S(|uamosal small, intercalated in the cranial wall : 

Ilysiidae. 

2. No vestiges of limbs ; sciuamosal absent : Uropeltidae, 

B. Coronoid absent ; squamosal present. 

1. Maxillary horizontal; pterygoid reaching quadrate or 

mandible. 

l^reirontal in contact with nasal : Xenopeltidae, 
Prefrontal not in contact with nasal : Colubridae. 

2. Maxillary horizontal ; pterygoid not reaching quadrate or 

mandible : A mblyccphaUidae, 

3. Maxillary vertically erectile, pcri)endicularly to ectoptery- 

goid, and reaching quadrate or mandible ; Viperidae, 

For ordinary practical purposes this synopsis is useless, most of the 
anatomical characters being visible only in the macerated skull. 
The following characterization of the families is based upon more 
accessible features. 

Eyes vestigial or hidden ; lower jaw toothless ; without enlarged 
ventral scales : Typhlopidae, 

Eyes vestigial ; teeth restricted to the lower jaw ; without en- 
larged ventral scales ; Glauconiidae, 

Eyes very small ; head not distinct ; teeth in the upper and lower 
jaws ; ventral scales scarcely enlarged ; tail extremely short, ending 
obtusely and covered with peculiar scales ; Uropeltidae. 

Eyes functional, free, with vestiges of the hind-limbs appearing as 
claw-like spurs on each side of the vent. 

Ventral scales scarcely enlarged : Ilysiidae. 

Ventral scales transversely enlarged : Boidae, 

Eyes free ; with a pair of poivSon-fangs in the front part of the 
mouth, carried by the otherwise toothless, much shortened, and 
vertically erectile maxillaries ; ventral scales transversely enlarged : 
Viperidae, 

All the remaining snakes combine the following characters : tlie 
maxillaries are typically horizontal, not separately movable, with a 
series of teeth. The mandible is toothed but has no coronoid bone. 
There are no vestiges of limbs or of their girdles. The eyes are 
free. 

Dentary movably attached to the tip of the articular bone 
of the mandible. Skin l>eautifully iridescent : Xeno^ 
peltidae. 

Without a mental groove ; the ends of the pterygoids are 
free, not reaching the quadrate. Head thick and very 
distinct : A mblycephalidae. 

With a median longitudinal groove between the shields of the 
skin : Colubridae, 


Uru^Miitidae 

I 

’J yphlopid.'Wf 


Viperidaft 

C. OpiAtho^lypt-a C. ProleroRlypha 


L 


Amhiyrephalicla#? 


XtinopcUld.'ic Colubridar Ash'pha 


Tioidae 


Cilaucurtiidiu! 


This means that the Boidae retain most primitive characters. 
Likewise primitive, but in various respects degraded, mainly- 
owing to burrow'ing habits, are the Typhlopidae with the Ily- 
siidac, and Uropeltidae as a terminal - 
branch, and on the other hand 
the Glauconiidae. The solitary 
Xenopeltis in several ways 
intermediate between Boidae and 
Ilysiidae. mt of the snakes 

are supposed to have started from some primitive, non- 
degenerate, therefore boa-like group, leading by loss of the 
vestiges of the hind JjAibs and loss of the coronoid bone of the 

^ firj? ’lb fftui-. 


Family i. 7 'ypklopxdae. — Burrowing snakes, mostly small, which 
have the body covered with smooth, shiny, uniform cycloid scales. 
The teeth are restricted to the small maxillary bones. The quadrates 
slant obliquely forward and are attached directly to the proOtics, 
owing to the absence of squamosals. The prefrontals are in lateral 
contact with the nasals. The vestiges of the pelvis are reduced to a 
single bone on each side, and there arc no traces of limbs. The eyes 
arc hidden by shields of the skin. The mouth is very narrow, and 
the halves of the under-jaw arc not distensible. About 100 species 
of these rather archaic snakes are known ; in adaptation to their 
burrowing life and worm and insect diet, they have undergone 
degradation. The tail is mostly very short and sometimes ends in 



Fig. 5 . — Typhlops hothriorhynchus, from India, natural size. > 

! a horny spine. They are widely distributed in all tropical and sub- 
i tropical countries, even in such solitary jilaces as Christmas Island, 
I but they do not occur in New Zealand. The chief genus is Typhlops, 
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Typhlops 
minus (India), 
magnified. 


of which, for instance, T, braminus ranges from southern Asia, the 
islands of the Indian Ocean and the Malay Islands to southern 
Africa. 

Family 9. Glauconiidae. — Burrowing like the Typhlopidae, which 
they much resemble externally, but the maxillaries retain their 
normal position and are toothless, teeth being restricted to the 
lower jaw, which is short, stout, and not dis-* 
tonsible. The pelvic girdle and the hiuddimbs 
show the least reduction found in any recent 
snakes, ilia, pubes and ischia i)eing still distin- 
guishable, the last even retaining their sym- 
physis, and there are small vestiges of the femurs. 
About 30 species, mostly of the genus Glaucoma^ 
in south-western Asia, Africa, Madagascar, the 
Antilles and both Americas, G. dulcis ranging 
northwards into Texas, G. humilis into California. 

Family 3 . Ilysiidae.— Mostly burrowing. The 
scales 01 the long, cylindrical body are smooth 
and small, scarcely enlarged on the ventral 
side. The tail is extremely short and blunt. 
The head is very small and not distinct from the 
neck, a usual feature in burrowing snakes and 
lizards. The gape of the mouth is narrow. 
The quadrate bones arc short and stand rather 
vertically. The squamosals form part of the 
cranial wall, being firmly wedged in between the 
quadrate, prodtic and occipital bones. Vestiges 
of the pelvis and hind-limbs are small, but they 
terminate in claw-Iikc spurs which protrude 

Fig. 6. — Three between the scales on either side of the vent, 
Views of Head of as in the Boidae. The small eyes arc somc- 
h¥a^ times covered by transparent shields. About 
half-a-dozen species only arc known in South 
America, Ceylon, the Malay Islands and Indo- 
China. They are viviparous like the Typhlo- 
pidae, upon which they feed besides worms and insects, tlysia 
8. Tofirix scyiale^ one of the “ coral - snakes ** of tropical South 
America, is beautiful coral-red with black rings, grows to ni^arly a 
yard in length, and is said sometimes to be worn as a necklace by 
native ladies. 

Family 4. Uropeltidae (Rhinophioae). —B urrowing snakes of 
Ceylon and southern India, with a very short tail, which ends in a 
peculiar, often obliquely truncated, shield, hence the name. The 
eyes are very small. The scales of the body are smooth and are 
but little larger on the belly. The coloration is mostly beautiful, 
black and red. The Uropeltidae are in various rejects intermediate 
between the two last and the next family. The quadrates are 
directly attached to the skull, the squamosals being absent. Teeth 
are carried in both jaws. There are no vestiges of hind-limbs or of 
the pelvis. 

These tail-shielded snakes, of which about 40 species arc known, 
are viviparous and burrow in the ground, preferring damp mountain- 
forests. Uropeltis grandis, the only species of the type-genus, is 
confined to Ceylon ; about 18 in. in length, it is blackish above, 
yellow below, often with small spots on the upper and the under 
surface. Rhinophis sanguinsus lives in southern India ; it is black 
above with a bluLsh gloss, the belly is bright red with black spots, 
like the convex tail-shield. 

Family 5. Boidae. — Typical, often very large, snakes, which have 
vestiges of pelvis and hina-limbs, the latter appearing as clawUke 
spurs on each side of the vent. The scales of the upper surface are 
usually small and smooth, while those of the belly form one broad 
series. The quadrate is carried by the horizontally-elongated squa- 
mosal, which re.sts loosely upon the skull. The prefrontals are in 
contact with the nasals. Sharp, recurved teeth are carried by the 
mandibles, the pterygoids, palatines, maxillaries, and in the Python- 
inae by the premaTullaries also. The Boidae comprise some Co 
species, which have boon grouped into many fancy genera. The 
range of the family extends over all the tropical and subtropical 
countries, including iriands, except New Zealand. 

Sub-family i. Pythoninae . — with a pair of supraorbital bones 
between the prefrontal, frontal and postfrontal bones. The pre- 
maxilla goncr^y carries a few small teeth. The subcaudal scales arc 
mostly in two rows. The pythons iq.v,) arc restricted to the palaeo- 
tropical and Australian regions, with the sole exception of Loxocemt^ 
bicolor in southern Mexico. 

Sub-fMily 2. Boinae . — Without supraorbital bones. The pre- 
maxilla is toothless. The subcaudal scales form mostly a single row. 
Widely distributed. Boa (^.v.) in tropical America and wrla two 
^ecies in Madagascar. Eunectes murinus, the Anaconda 
Charina, e»g, bottae, a small sand-snake from Oregon to California. 
Er^x jaculus, also a sand-snake, from North Afirica to Central 
Asia, and extexx^im into Greece. Euygrus, ranging from New 
Guinea to the Fiji Islands. Casaroa dussumiori, dmering from Boa 
chiefly the rough and stronglv-keeled scales, is confined to 
Round Island near Mauritius. This makes tlie occiirrence of a 
species of Corallus in Madagascar less remarkable, while all the 
others live in Central and South Amezica. 

Family 6. Xenopeltidae.^ — O ne species, XenopelHs unicolor^ in 
south-eastern Asia and Malay Islands. Boulenger rightly considers 


this snake in various ways intermediate between the Ilysiidae, 
Boidae and Colubridae, The prefrontal bones are still in contact with 
the nasals as in the previous families, but the coronoid bones of the 
mandibles arc absent as in the remaining families, and this loss also 
occurs in the Boine Charina, The most remarkable feature is the 
dentary bone, which is movably attached to the much-elongated 
articular bone (cf. Polyodontophis of Colubrinae), the movability 
being enhanced by the absence of the coronoid. The quadrate is 
shQ|rt and thick, and is carried by the broad and short squamosal, 
which lies flat against the skull, reminding in this respect of Ilysia. 
The .smooth, black and brown scales of the back are hignly iridescent, 
hence the generic name of this peculiar snake, which reaches the 
length of one yard. 

Family 7. Coluuridae. — M axillaries horizontal and forming the 
greater portion of the upper jaw, which is toothed like the lower 
jaw ; coronoid of mandible absent. PtorygoirJs connected with the 
ciuadrates which are carried by the squamosals, and these arc loosely 
attached to the skull. Prefrontals not in contact with the basals. 
Ectoptcrygoids present. No vestiges of limbs or pelvis. This family 
comprises about nine-tenths of all recent specuis of snakes and is 
cosmopolitan, Now Zealand being the most notable exception. The 
1300 to 1400 species contain terrestrial, arboreal and aquatic forms, 
many of which are highly specialized. 

Boulenger, adopting Diim^rirs terms, has divided them into three 
parallel series : — 

A. Aglypha, — All the teeth arc solid, and not grooved. Harmless, 
non-poisonous. 

B. Opisthoglypha, — One or more of the posterior maxillary teeth 
are grooved. Most of these snakes, which number about 300 species, 
are moderately poisonous. 

C. Proteroglypha. — The anterior maxillary teeth are grooved or 
** perforated.'* About 200 very poisonous species, c,g. cobras, coral- 
snakes and sea-snakes. 

The second and third series containing only about 400 species, 
the Aglypha still present the appalling number of 1000 species, and 
even the grouping of this mass into three sub-families does not 
lighten the task of arranging the chaos, since one of these sub-families 
contains only one, and the other but a very few species. We have 
therefore still 1000 species, all so closely allied that they together 
are but of sul)-faiiiily rank. They possess few reliable characters ; 
their modifications are not weighty, and it is almost certain that some 
of tliese characters, and even combinations thereof, have been 
developed independently and in different countries, Many of the 
so-called genera, or groups of genera, are consequently not to be 
used cither as witnesses of blood - relationship or of geographical 
distribution. 

Some of the usual characters employed for systematic purposes, 
for the making of convenient keys, are the following : The number 
of rows of scales across the body and in a longitudinal direction ; 
shape and structure of scales, whether smooth or with a longitudinal 
keel ; arrangement of the shields on the head ; shape of the con- 
tracted pupil. Above all, the dentition, which exhibits almost endless 
modifications, in most cases is difficult to ascertain and to appreciate 
in its subtle distinctions. Internal, skeletal characters, useless for 
ordinary practical purposes, are the various a]>ophyses on the 
ventral side of the vertebrae and the penial armaments fancied by 
Cope. 

It is impossible here to mention any but the more obvious genera 
and groups of colubrine snakes. 

Series A. Aglypha. — Sub -family i. Acrochordinae. — The few 
genera and species of these ugly-looking snakes are mostly aquatic, 
inhabiting rivers and estuaries of S.£. Asia; but one, Nothopsis, 
lives on the Isthmus of Darien, and another, Stoliezkaia, is found in 
the Khasia Hills of N.E. India. Acrochordus javanicus has no en- 
larged ventral shields ; the flat, viperish-looking head is covered 
with small granules, with the eyes and nostrils well on the upper 
surface. Chersydrus ranges from Madras to New Guinea ; the body 
and tail arc laterally comxircsscd and form a ventral fold which is 
covered with tiny scales like the rest of the body. The main 
anatomical justification of this sub-family is given by the postfrontal 
bones, which, besides bordering the orbits posteriorly, are extended 
forwards so as to form the upper border of the orbits, separating the 
latter from the frontals. 

Sub-family 2. Colubrinae^ — The postfrontal bones arc restricted 
to the po.sterior border of the orbits. The maxillary and dentary 
bones carry teeth on their whole length. This sub-family contains 
about 1000 species; few of them reach a length of more than two 
yards, some of the largtsst belonging to the Indian Zaocys s. Cory- 
phodon, which grow to 10 ft. Most of them are oviparous. Some are 
more or less aquatic, others are absolutely arboreal, othens again 
prefer dry, sandy or rocky localities according to their food. Tlic 
sub-family is cosmopolitan, excepting the New Zealand sub-region, 
and finds its natural N. limit on the permanently frozen underground, 
where hibernation is of course impossible. Only a few out of the 
more than 120 genera can be mentioned here. 

Coluber in Europe, Asia and North America. C. longissimus s. 
flavescens s. aesculapii was probably the species held in veneration 
by the ancient Homans. It grows to a length of 5 ft., climbs ex- 
tremely well, feeds chiefly on mice, and broomes very tame. Its 
coloration varies from pale golden brown to black ; the scales are 
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smooth aiid shiny. Its original home is Italy and S.E. Europe, 
whence it has spread N, into S. Germany. Its occurrence at widely 
distant and isolated localities was formerly supposed to bo due to 
its introduction by the Romans. C, corais, from the S. states of 

K. America far into S. America, reaches 8 ft. in length. C. (Pffy- 
ophis) sayij C, catenifer and others in N. America. 

Coronclla, widely distributed excepting Australia and S, America. 
C. austriara s. laevis, tlie " smooth snake " of Europe, in England, in 
Hampsliirc and Dorsetshire, cats chiefly lizards; owing to 'its 
coloration, which varies much, it is often mistaken for the viper. 
C. getula is one of the many N. American species. Zamenis of Europe, 
Asia, N. Africa, N. and Central America, with many species, 

Z. muco&us the Indian “ rat-snake, “ Z. constrictor in tlie United 
States. Some species of the Central and S. American genus Urotheea 
bct'LT an extraordinary resemblance in coloration to the pretty, 
black, red and yellow poisonous Blaps, Dendrophis of India and 
Australia (^.g. pictus of India), and Leptophis s. Ahaetulla (e,g. 

L. lioccrusy neotropical) may be taken as examples of long and slender 
tree-snakes. 

TropidonotuSy with near loo species, is cosmopolitan with the 
exception of New Zealand. Some of the species, like the Indian 
J\ quincunciatus and T. stolatus and the N. American T. ordinatuSy 
are perhaps more abundant as regards the number of individuals 
than any other snake. T. natriXy the grass or ringed snake, is very 
common in Europe, including England but not Scotland or Ireland ; 
easily recognized even at a distance by two yellow or white spots 
which it beliind its head. It grows rarely to a length of 4 ft. ; 
it never bites, and feeds chiefly on frogs, toads and fishes, but mice 
are never taken. Its eggs, which are of the size and shap^e of a 
dove’s egg, and from fifteen to thirty in number, are deposited in 
mould or under damp leaves, and are glued together into one mass. 

Polyodontophis of Madagascar, S.E. Asia and Central America is 
remarkable for having tlie dentary bones loosely attached to the 
apex of the elongated articular bone. Calamaria of Indo-China is 


of tropical and S. Africa. Characterized by possessing only a few 
teeth, on the posterior part of the maxillaries, on the palatines and 


Coronelline Nymphophidiumy the same effect is reached by two 
prominences at the base of the skull. 

Series B. Opisthoglypha. — One, or a few, of the posterior 
maxillary teeth have a groove or furrow in fron^ which conducts the 

secretion < ' ‘ ‘ - — 

less^ 

swaU ^ „ , 

these snakes cannot easily inflict wounds with them on man ; more- 

[uan- 
onc 
comprise 

about 300 species of terrestrial, arboreal and aquatic forms, and as 
a group they are almost cosmopolitan, including Madagas^, but 
excepting Now Zealand. 

Sub-family i. Dipsadomorphinae, — Nostrils lateral; dentition 
well developed. Long-tailed, terrestrial and arboreal forms. The 
tree-snakes are mostly green above with the under parts white or 
yellow. 

CoclopelliSy with concave, or grooved scales ; C. lac^rtina s. 




Fig. 7. — DasypMs unicolor, in the act of swallowing an egg. Nat. size. 

?lentaries; some of the vertebrae in the lower region of the neck 
nave strongly developed hypapophyses (not provided with a cap of 
enamel, as has often Seen ass^^rted), which arc directed forwards and 
pierce tlie oesophagus. I'he principal diet of these peculiar snakes 
seems to consist of eggs. In Cape Colony they arc known as 
" eyervreter,*’ i,e, egg-eatcr. A snake, scarcely 20 in. in length, and 
with a body not thicker than a man's little finger, is able to Wallow 
a hen's egg, a feat which seems quite impossible. As the egg pas.ses 
at last through the alarmingly distended neck, the snake makes 
some slight contortions and the swelling collapses, the shell having 
been filed through by the saw-like apparatus. Whilst the contents 
are thus retained without loss, the crumpled shell is then vomited 
out. This peculiar arrangement occurs also in an Indian snake, 

Elachistony which represents, however, a sub-family of the Opistho- 
glypha. In another, probably also egg-eating snake, the Indian 

liiptoC 
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tnonspessulanusy one of the largest Eurqi^ean snakes in Mediterranean 
countries and south-western Asia. 

Dipsadomorphusy Dipsasy LeptognathuSy Dryophisy Dendrophis 
and other closely allied genera are typical, very long-bodied and long- 
tailed tree -snakes, chiefly tropical. The graceful form of tbsur 
body, the elegance and rapidity of their movements, and the OX* 
quisitc beauty of their colours have been the admiration of all who 
have had the good fortune to watch them in their native haunts, 
'ibe majority lead an exclusively arboreal life ; only a few descend 
to the ground in search of their food. They prey upon every kind of 
arboreal animal — birds, tree-frogs, tree-lizards, &c. All seem to be 
diurnal, and the larger kinds attain to a leng^ of about 4 ft. The 
most beautiful of all snakes are perhaps certain varieties of Chry* 
sopelea ornatOy a species extremely common in the Indian Archi- 
pelago and many parts of the continent of tropical Asia. One of 
these varieties is black, with a yellow spot in the centre of each scale ; 
these spots are larger on the back, forming a series of tetrapetalous 
flowers ; the head is similarly Ornamented. Another variety has a 
reel back, with pairs of black crossbars, the bands of each pair being 
separated by a narrow yellow space : sides brown, dotted with black ; 

belly dark green, the outer portion 
of each ventral shield being yellow, 
with a blackish spot. 

The features oy which the tree- 
snakes are distinguished are still 
more developed in the whip*snakes 

compared to^e cord 
of a whip. Although arboreal, like 
the former, they are nocturnal in 
their habits, having a horizontal 
instead of a round pupil of the cwo. 
They are said to be 01 A fierce dis- 
position, feeding chiefly ot% birds. 
In some of the species the eld'.ngate 
form of the head is still more 
aggerated by a pointed flexible 
apijendagc of the snout (Passerita), 
which may be nearly hsuf an inch 
in length, or leaf -like, as in the 
Madagascar Langaha. The Mexican 
T rimorphodon much resemble 
viperinc snakes with the flat, toi- 
angular head, narrow neck, slit-like 
pupil and pugnacious disposition. 
A still more remarkable resemblance 
exists in the shape and sttiking, red, 
black and yellow coloration ^tween 
Scolecophis aemulus of Chihnahua 
and the poisonous Flaps fulviuSy the 
American coral-snake, but Cope has 
been careful to point out that these 
two creatures are not known to 
inhabit the same district. 

Sub-family 2. Elachistodontidae * — 
Represented by Elachistodon westermanni of Bengal, with the same 
peculiar dentition and with sharp hypapophyses on the vertebrafc of 
the lower neck, as described of Dasypeltis (see abow. , . , 

Sub-family 3. Homalopsinae,—Tho nostrils of these absolutely 
a<iuatic, viviparous snakes are valvular and placed ot the lapi^r 
surface of the snout. The eyes arc small, with vertical pupils. 
About two dozen ugly-looking species inhabit nvers and estates 
from Bengal to Australia. Cerberus rhynchops ; Hypsirhina plum- 
bea HomaloPsis : Hipistes hydrinus of Siam has a compressea o^ay, 



ve a partly vegetable diet f 

Series C. Proteroolypma.— The anterior maxillary t^h are 
deeply grooved, or so folded as to appear hollow 6r perforated. 
Behind these enlarged poison-fangs follows a series of smaller, solid 
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teeth, hence the term '' proteroglypha,” which is intended to mean 
that the anterior teeth are grooved. These snakes are all very 
poisonous, mostly viviparous and found in all tropical and sub- 
troj^al countries, with the exception of Madagascar and New 

Subniamily z. Elapmae, — Terrestrial, with a cylindrical tail, 
comprising about 130 species which have been grouped into numerous 
geinera, mostly upon very slight differences. The most remarkable 
are the following. Naja inpudians and N, haje, the cobra 
J'he largest species is the jV. bungarus s. elaps^ the hamadryad/' 

snake-eating cobra/' or king-cobra of Indian countries, reaching 
more than 12 ft. in length, and living mainly upon other snakes. 
Sepedon haemachateSt of S. Africa, is named oy the iioers " roode 



Fig. 8 .— Indian Whip-Snake. Passerita mycterixans. 


koper kapel " or “ ring-hals/' i.e. banded neck, the latter name 
bemg, however, often applied also to the cobra. It resembles in colour 
some varieties of the fatter snake, and, like this, it has the power, 
though in a less degree, of expanding its hood. But its settes are 
keeled and its form is more robust It is equally active and cuurago- 
ous, not rarely attacking persons who approach too near to its 
resting-place. In confinement it evinces great ferocity, opening its 
moutis and erecting its fangs, from which the poison is seen to flow 
in drops. During such periods of excitement it is even able, by the 
pressure of the muscles on the poison-duct, to eject the fluid to some 
distance ; hence it shares with the cobra a third Dutch name, that 
of spuw slang " (spitting snake). It grows to a length of a or 3 ft. 
Another kind is the schapsticker " (sheep stinger), S. rhombecUus. 
It is extremely common in S. Africa, and extends fia N. along the 



Fig. ft. -Head of Herpeion 
tentaculatum. 


£. as well as W. coast. It is of smaller size than the preceding, and 
causes more injury to animals, such as sheep, dogs, &c. than to man. 
It varies in colour, but a blacic mark on the head like an inverted V 
remains nearly always visible. 

The species of Bungarus^ four in number, are extremely common 
in India, Burma, and Ceylon, and are distinguished by having only 
one row of undivided sub-caudal shields. Three of the species liavr 
the body ornamented with black rings, but the fourth and most 
common (B. coeruleus), the 
" krait " of Bengal, possesses a 
dull and more uniform colora- 
tion. The fangs of the bunga- 
rums are shorter than those of 
the cobras, and cannot penetrate 
so deeply into the wound. Their 
bite is therefore less dangerous 
and the effect on the general 
system slower, so that there is 
more prospect of recovery by 
treatment. Nevtirthcless, the 
krait is probal^ly the most destructive snake to human life in India, 
since it is very common and often creeps into the houses. 
Doliophis intestinalis of Indo- China lias enormously developed 
poison glands, which extend down the whole anterior third of the 
body, in front of the heart. 

No part of the world possesses so many snakes of tliis sub-family 
as Australia, where, in fact, they replace the non-venomous colubrinc 
snakes ; many of them are extremely common and spread over a 
considerable area. Fortunately the majority arc of small size, and 
their bites arc not followed by more severe effects than those from 
the sting of a hornet. Only the following are dangerous to man and 
larger animals: the '* death-adder,'' Acanthopis aniarcticus, easily 
recognized by the peculiar end of the tail which is compressed and 
terminates in a tliin horny spine ; common throughout Australia 
to the Moluccas, scarcely one yard in length ; the “ black snake '' 
(Pseudechis porphyriacus)^ likewise common throughout the Australian 
continout, especially in low marshy places, and upwards of 
6 ft. in length ; it is black, with each scale of the outer series red 
at the base ; when irritated it raises the fore part of its body and 
flattens out its neck like a cobra, the females are sometimes known 
as *' brown adders " ; the tiger-snake," Notechis sciitaius (s. 
Hoplocephalus curtus). with a similar distribution, and also 
common in Tasmania, from 5 to 6 ft. long, and considered the most 
dangerous of the tribe. Good descriptions and figures of all these 
snakes are given in Kretft's Snakes of Australia (Sydney, i86y, 
4to). 

Several genera of the Elapinac lead a more or less burrowing life ; 
their body is of a uniform cylindrical shape, terminating in a short 
tail, and covered with short polished scales ; their head is short, 
the mouth ratlier narrow, and the eye small. They arc the tropical 
American Elaps, the Indian Callophis, the African Poecilophis and 
the Australian Vermicella. The majority are distinguished by the 
beautiful arrangement of their bright and highly ornamental colours ; 
many species ol Elaps have the pattern of the .so-called coral-snakes, 
their body being encircled by black, red and yellow iing.s — a patU^rn 





Fig. 10. — A Poisonous Snake (Elaps julvius) swallowing a similarly 
coloured Opisthoglyphous Snake (Homalocranium semicinctum). 

wliich is peculiar to snakes, venomous as well as non-venomous, of 
the fauna of tropical America. Although the poison of these narrow- 
mouthed snakes is probably as virulent as that of the preceding, 
has much less to fear from them, as they bite only under great 
provocation. Moreover, their bite must be frequently without serious 
effect, owing to their narrow mouth and the small size of their poison- 
fangs. They are also comparatively of small size, only a few species 
rarely exceeding a length of 3 ft., for instance Elaps fulvius^ which 
extends into the S. states of N* America. 
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Sub-family 2. Hydrcphinae* — Tail laterally compressed ; marine. 
Oi sea-snakes some £fty species are known. All are inhabitants of 
the tropical Indo-Paciiic ocean, and most numerous in and about the 
Persian Gulf, in the East Indian Archipelago, and in the seas between 
vS. Japan and N. Australia. One species, which is extremely common 
[Pulmnis bioolor), and which is easily recognised by the black colour 
of its upper amd the yellowish tints of its lower parts (both colours 
being sharply defined), has extended its range W. to the aea round 
Madagascar, and K. to the Gulf of Panama. One species, however, 
Distira semperi, is confined to the landlocked freshwater Lake Taal 
at Liuon in tlie Philippines. Sea-snakes are viviparous and pa&s 
their whole life in the water ; they soon die when brought on shore. 
The scales are ver>'^ small, often very much reduced, and there are 
frequently no enlarged ventrals on the compressed belly, but Pla;turu& 
has broad ventrals. Their motions in the water are almost as rapid 
as they are uncertain and awkward when the animals are removed 
out of their proper element. Their nostrils are placed quite at the 
top of the snout. These openings are small and provided with a 
valve interiorly, which is opened during respiration, and closed when 
tlie animal dives. They have very capacious lungs, extending back- 
wards to the amis ; by retaining air in these extensive lungs they are 
able to fioat on the surface of the water 
and to remain under water for a consider- 
able length of time. Sea-snakes shed their 
skin frequently ; but it peels ofi in pieces 
as in lizards, and not as in the freshwater 
snakes, in which the integuments emne 
off entire. Several species are remarkable 
for the extremely slender and prolonged 
anterior part of the body, and very small 
head. The eye is small, with round pupil, 
which is so much contracted by the light 
when the snake is taken out of the water 
that tlio animal becomes blinded and is 
unable to liit any object it attempts to 
strike. The tongue is short, and the sheath 
in which it lies concealed ojiens near to the 
front margin of the lower jaw ; scarcely 
more than tlie two terminating points are | 
exserted from the mouth when the animal | 
is in the water. The mouth shuts in a I 
somewhat difierent way from that of other 
snakes : the middle of the rostral shield is 
produced downwards into a small lobule, 
which prevents the water from entering 
the mouth ; tliere is generally a small 
notch on each side of the lobule for the 
passage of the two points of the tongue. 
The food of sea-snakes consists entirely 
of small fish; among them species with 
very strong spines. As all these animals 
are killed by the poison of the snake 
before they are swallowed, and as their 
muscles are perfectly relaxed, their armature 
is haimless to the snake, which begins to 
swallow its prey from the head, and de- 
presses the spines as deglutition proceeds. 
Sea-snakes belong to the most poisonous 

Pig. II. Sea-Snake species of the whole order. Accidents are 

Pelamis biculor. * rarely caused by them, because they are 
extremel>r shy and swim away on the 
least alarm ; but, when surprised in the submarine cavities forming 
their natural retreats, they will, like any other poisonous terrestrial 
snake, dart at the disturbing object ; and, when out of the water, 
tlicy attempt to bite every object near them, even turning round to 
wound their own bodies. They cannot endure captivity, dying in 
the course of two or three days, even when kept in capacious tanks, 
i'he greatest size to which some species attain, according to positive 
observation, Ls about 12 ft., and therefore far short of the statements 
as to tile length of the so-called sea-serpents {q>v.). Boulenger has 
written an interesting account of sea-snakes in Natural Science ^ i. 
p. 44 seq. 

J amily 8. Amblycephalidae, — The pterygoids are widely separated 
from the quadrates, not reaching beyond the level of the occipital 
condyle. This condition can ascertained without dissection, 
w hen the mouth is opened widely. The squamosals are reduced to 
j)ad-like vestiges Otherwise these snakes agree with the aglyphous 
Colubridae. Externally they are easily distinguished by the absence 
of a longitudinal groove on the skin. The head is thick, very distinct 
from the neck and the pupil is vertical, so that these harmless snakes 
look rather viperish. About 30 species, with several genera, are 
known from the oriental and neotropical regions. AfnblycephdiuSf 
e.g. manticoiaf with compound body, in S.E. Asia. 

Family 9. Viperidae. --The maxillaries are very short, movably 
pivoting upon the prefrontals and also attached to the ectopterygoids, 
so that they can oe erected together with the large poison fangs, 
which, besides reserve teeth, are the only maxillary teeth, There are 
also teeth on the palatines, anterior portion of the pterygoids, and 
on the short dentaries. The short squamosals are very loosely 
attached to the skull. The prefrontals are not in contact with the 



nasals. The poison-fangs arc ** solenoglyphous," perforated; hkviag 
a wide hole on the anterior Side at the base, in connexion with tlie 
duct of the large, paired, poison-glands, the presence of which adds 
considerably to l^e characteristic broadness of the head. The hole 
leads into a canal, w'hich opens as a semi-canal towards the end of 
the tooth. The supply of reserve teeth is indefinite ; frcquen% one 
or two are lying ready and of equal size to the functional fan^. 

All the Viperidac are very poisonous and all, except the African 
Atractaspis, are viviparous. They include terrestrial, semi-aquatic 
and burrowing types ; none of them witli any signs of degradation ; 
on the contrary they belong to the most highly organized of snakes. 
The family is cosmopolitan, excepting Madagascar and the whole of 
the Australian region. 

Sub-family i. Vtperinae, vipers or adders. — Without ^ ex- 
ternal pit between eye and nose, and the maxillary bone is not 
hollowed out above. Absolutely restricted to the Old World, with 
9 genera comprising about 40 species. 

Sub-family 2. Crotalinae. — With a deep cavity or pit on either side 
between the eye and the nose, lodged in the hollowed-out maxillary 
bone. The lining of these pits is amply supplied with branches from 
the trigeminal nerves, but tne function is still quite unknown. About 
60 species of pit- vipers are recognizable. They can easily be divided 
into 4 genera ; Crotalus and Sistrurus with a rattle at the end of 
the tail and restricted to America (see Hattlssnaki;) ; secondly, 
pit-vii>ers without a rattle : Ancistrodon, with large shields covering 
the upper surface of the head ; with about 10 species, s.g. A. halys in 
the Caspian district, others in the Himalayas, Ceylon and Sunda 
islands. Notable American species are the following : A. piscivoruSj 
tlie “ water-viper '* from Carolina and Indiana to Florida and Texas. 
This creature is semi-aquatic and lives chiefly on fishes ; it grows to 
a length of about 5 ft. ; the general colour is reddish to dark brown, 



Fig. 12 . — Lachesis viridis of India. 


even blackish, with darker cross-bands or C-shaped markings; a 
dark, light-odged band extends from the eye to the angle ii the 
mouth. The under parts are yellowish, moire or less spotted or quite 
black. A. contortfix the moccaSin-snake " or " copper-head> so 
called because of its yellow to pink or pale-brown ground colour^ 
with dark crossbars or triangular marks. The under surface | is 
yellow to reddish, with dark specks. Full-grown specimens are 
about X yd . in length. The xnoccasin-snake ranges from Massachusetts 
and Kansas to Florida and Texas and into Mexico, preferring swampy 
localities or meadows with high grass, where it hunts to isnm) 
mammals and birds. It is easily distinguished from other North 
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Amexiean plt^vipers by the possession of a lorcal shield, i.e. a shield 
, interealatea between the two preoculars and the posterior nasal; 
below the loreal lies the pit. 

The moccasin and the water-viper have occasionally been men- 
tioned imder the name of Trigonocephalus cenchris, one of the many 
synonyms* 

LoGhesis has the upper surface of the head covered with very 
small shields, or with scales, and contains about 40 species, in S. 
and Centred America, the Antilles and also in S.E. Asia. The most 
ill-famed is L. 5. Bothfops s. Craspedocephalus lanceolatus, which 
inhabits the greater part of S. America, extending into Mexico and 
the Lower Antilles, notably Martinique, Guadaloupc and Santa 
Lucia, where it is known as the “ Per do Lance ” ; Mexicans call it 
" rabo de hueso or bone-tail, on account of the curiously coloured 
arid spike-like tip of the tail. It is a very quick and highly irascible 
beast and even known to turn on its pursuer. It grows to a length 
of 6 ft., lives in swampSi plantations, forests, on the plains and on 
hills, and is very prolific, producing dozens of young, which at birth 
are 10 in. long and as vicious as their parents. 

L. S. Trimeresurus gramineus s. vifiais s. eryihurus is one of the 
Asiatic species, ranging over the whole of India to Hong-kong, Timor 
and even to the Andaman and Nicobar Islands. It is arboreal, 
bright green above ; the end of the prehensile tail is usually bright 
red, (H. F. G.) 

SNAPDRAGON, or Antirrhinum (Gr. plyi , /Jtvos, snout, 
from the shape of the Hower), a plant of the natural order 
Scrophulariaceae native to central and south Europe, 

occurring as an alien on old walls in Britain. It is an old-fashioned 
pardefn perennial of easy cultivation. Antirrhinum majus, sown 
in hfcat, and foiwarded until the general time for planting out, 
becomes a summer annual, and may be so treated ; but under a 
slower and more hardy regime it may be sown in boxes in August, 
and pricked off into other boxes and wintered in a frame. So 
treated, and planted out in well-prepared beds of good friable 
garden soil, it will become very sho^vy and effective. The ** Tom 
Thumb ” or dwarf strain, obtainable in self and mixed colours, 
is a very valuable plant for bedding. The named sorts are pro- 
pagated by cuttings, and wintered in a frame. Some of the 
double - flowered sorts are interesting. There are forms with 
white, yellow, rose, crimson, magenta, and variously mottled and 
striped flowers, some of them of great beauty, but the named 
sorts are too fugitive to make it desirable to record a list. 

SNEEK, a town in the province of Friesland, Holland, to the 
west of Sneck lake, 14 m. by rail S.S.W. of Leeuwarden, with 
which it is also connected by canal. Steam tramways connect 
it S.E. with Heerenveen and N.W. with Bolsward and Harlingen. 
Pop. (1900) 12,075. Sneek is one of the great butter and cheese 
markets of the province. One of the former city gates (1615) 
remains, and there are a town hall, communal buildings (1863), 
court-house, weigh -house, synagogue and churches of various 
denominations, in one of which is the tomb of the naval hero 
of the i6th century, Lange or Groote Pier (Long or Great Peter). 
The horse-fair of Sneek is widely attended, and there is a consider- 
able activity in trade and shipping. 

SNEEZING ( 0 . Eng. fneosung, from fneosany to sneeze, cf. 
Dutch fnienen, allied to the obsolete neeze, and ultimately to be 
referred to root seen in Gr. rrvuv, to breathe ; the initial s 
is due to association with numerous words, such as snort, snuff, 
snore, &c.), a violent expiration of air from the nose and mouth ; 
it is an involuntary reflex respiratory act ; caused by irritation 
of the lierve-endings of the mucous membrane of the nose or 
by stimulation of the optic nerve by a bright light. The irrita- 
tion may be due to the swelling of the.nasd mucous membrane, 
which occurs in catching cold, sneezing being often a premonitory 
or accompanying symptom, or to foreign bodies in the nose, as 
by inhalation of snuff or other ** errhines or “ sternutatories.” 
A venerable and widespread belief survives in the custom of 
saying “ God bless^ you ” when a person sneezes. The Hindus 
say “ live,” to which the answer “ with you ” is given (E. B. 
Tylor, Primitive Culture, i. 101). A sneeze was considered a 
sign or omen from the gods by the Greeks and Romans ; it was 
one of the many common everyday occurrences which if coming 
at an important moment could be interpreted as presaging the 
future. There are many allusions to it in classical literature, 
e.g. Homer, Od. xvii. 561, Plutarch, ThemisL 13, Xenophon, 
Anah, iii. 2 and Catullus, Carnu 45. There are references to it 


in Rabbmical literature, and it has been found in Otaheite, 
Florida and the Tonga Islands. 

SNELL, HANNAH (1723-1792), the ” female soldier,” was 
bom at Worcester on the 23rd of April 1723, being the daughter 
of a hosier. In order to seek her husband, who had ill-treated 
and abandoned her, in 1745 she donned man’s attire and enlisted 
as a soldier in Guise’s regiment of foot, but soon deserted, and 
shipped on board the sloop ” Swallow ” under her brother-in- 
law’s name of James Gray. The “ Swallow ” sailed in Boscawen’s 
fleet to the East Indies, and took part in the siege of Araapong. 
Hannah served in the assault on Pondicherry and was wounded, 
but she succeeded in extracting the bullet without calling in a 
surgeon. When recovered she servetl before the mast on the 
** Tartar ” and the Eltham,” but when paid off she resumed 
woman’s costume. Her adventures were published as 7]he 
Female Soldier, or the Surprising Adventures of Hannah Snell 
(1750), and she afterwards gave exhibitions in military uniform 
in London. She died insane in Bethlehem Hospital on the 8th 
of February 1792. 

SNELL, JOffl (t 629-1679), founder of the Snell exhibitions 
at Oxford, was born in 1629 in Ayrshire, Scotland, the son of 
a blacksmith. He joined the royalists during the civil war, and 
fought in several battles, including Worcester. Thereafter he 
took refuge in Cheshire, where he met Sir Orlando Bridgeman, 
whose clerk he became, being raised to the offices of court-crier 
and seal-bearer as his patron was promoted to those of judge 
and Lord Keeper. Later he was secretary to the Duke of 
Monmouth and had the management of his Scottish estates. 
He died at Oxford on the 6th of August 1679, leaving a bequest 
for sending students from Glasgow University to an Oxford 
college or hall. The Court of Chancery decided in 1693 that 
Balliol should receive the beneficiaries. 

SNELL, WILUSBRORD (1591-1626), commonly known as 
Snellius, Dutch astronomer and mathematician, was bora at 
Leiden in 1591. In 1613 he succeeded his father Rudolph Snell 
(1546-1613) as professor of mathematics in the university of 
Leiden. In 1615 he planned and carried into practice a new 
method of finding the dimensions of the earth, by determining 
the distance of one point on its surface from the parallel of 
another, by means of a triangulation. His work Eratosthenes 
Batavus, published in 1617, describes the method and gives 
as the result of his operations between Alkmaar and Bergen-op- 
Zoom a degree of the meridian equal to 55,100 toi.ses = 117,449 
yds. (A later recalculation gave 57,033 toiscs**^ 121,569 yds., 
after the application of some corrections to the measures indicated 
by himself.) Snell also distinguislied himself as a mathematician , 
and discovered the law of refraction, in 1621 (see Light), He 
died at Leiden on the 3otli of October 1626. ‘ 

In addition to the Eratosthenes Batavus he published Cyclometria 
sive de circuli dimensione (1621), and Tiphys Batavus s, Histiodromice, 
de navium cursihus et re navali (1624). He also edited Coeli et siderum 
in eo errantium ohservationes Hassiacae (tOi 8), containing the astro- 
nomical observations of Landgrave William IV. of Hesse. A trigo- 
nometry (Doctrina triangulorum) by him was published a year after 
his death. 

SNIPE ( 0 . Eng. Snit€y Icel. Snipa^ Dutch Snip, Gcr. Schnepfe), 
one of the commonest Limicoline i)irds, in high repute no less 
for the table than for the sport it affords. It is the Scolopax 
gallinago of Linnaeus, but by later writers it has been separated 
from that genus, the type of which is the Woodcock {q/o.), 
and has been named Gallinago caelestis. Though considerable 
numbers are still bred in the British Islands, notwithstanding the 
diminished area suitable for them, most jrf those that fall to the 
gun are undoubtedly of foreign origin, arriving from Scandinavia 
towards the close of summer or later, and many will outstixy 
the winter if the weather be not too severe, > while the home-bred 
birds emigrate in autumn to return the following spring. Of 
later years British markets have been chiefly supplied from 
abroad, mostly from Holland. 

Ihe variegated plumage of the Snipe is subject to no incon- 
siderable variation, especially in the extent of dark ixiarlfjnp 
on the belly, flanks and axillaries, while examples are occasionally 
seen in which no trace of white, and hardly anv of buff or grey, 
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is visible, the place of these tints being taken by several shades 
of chocolate-brown. Such examples were long considered to 
form a distinct species, the 5 . sabinii, but its invalidity is now 
admitted. Other examples in which buff or rust-colour pre- 
dominates have also been deemed distinct, and to those has iken 
applied the epithet russata. Again, a slight deviation from the 
ordinary formation of the tail, whose rectrices normally number 
14, and present a rounded termination, has led to the belief 
in a species, S. brehmi, now wholly discredited. But, setting 
aside two European species, there are at least a score, belonging 
to various parts of the world. Thus N. America produces 
(?. wilsonif so like the English Snipe a.s not to be easily distin- 
guished except by the possession of 16 rectrices, and Australia 
has G. australis, a larger and somewhat differently coloured 
bird with 18 rectrices. India, while affording a winter resort to 
the common species, which besides Europe extends its breeding 
range over the whole of N. Asia, has also at this season the 
Pin-tailed Snipe, E, stenura, in which the number of rectrices 
is still greater, varying from 20 to 28, it is said, though 22 seems 
to be the usual number. This curious variabilit>% deserving 
more attention than it has yet received, only occurs in the outer 
feathers of the series, which are narrow in form and extremely 
stiff, there being always 10 in the middle of ordinary breadth. 

Those who only know the Snipe as it shows itself in the shoot- 
ing-season, when without warning it rises from the boggy ground 
uttering a sharp note that .sounds like scape, scape, and, after a 
few rapid twists, darts awa\ , if it be not brought down by the gun, 
to disappear in the distance after a desultory flight, have no con- 
ception of the bird’s behaviour at breeding-time. Then, though 
flushed quite as suddenly, it will fly round the intruder, at times 
almost hovering over his head. But, if he have patience, he will 
see it mount aloft and there execute a scries of aerial evolutions of 
an astounding kind. After wildly circling about, and r^ci\ing a 
height at wWch it appears a mere speck, where it winnows a 
random zigzag course, it abruptly shoots downwards and aslant, 
and then as abruptly stops to regain its former elevation, and 
this process it repeats many times. A few seconds after each of 
these headlong descents a mysterious .sound strikes his ear— - 
compared by .some to drumming and by others to the bleat^ 
of a sheep or goat,' which sound evidently comes from the bird 
as it shoots downwards, and then only. It is now generally 
accepted that these sounds are produced by the vil)ration of Iht; 
webs of the outer tail-feathers, the webs of which are modified. 
A similar sound may be made by affixing those feathers to the 
end of a rod and drawing them rapidly downwards in the some 
position as they occupy in the bird^s tail while it is performing 
the feat .2 The air will also ring with loud notes that have been 
syllabled tinker, tinker, tinker, while other notes in a different key, 
something like djepp, djepp, djepp rapidly uttered, may be heard 
as if in response. nest is always on the ground, and is a 
rather deep hollow wrought in a tuft of herbage and lined with 
dry grass-leaves. The eggs are four in number, of a dark olive 
colour, blotched and spotted with rich brown. The young when 
freshly hatched are beautifully clothed in down of a dark maroon, 
variegated with black, white and buff. 

The Double or Solitary Snipe of English sportsmen, 5 . major, a 
larger species, also inhabits N. Europe, and may be readily re- 
cognized hy the white bars in its wings and by it.s 16 or occasion- 
ally 18 rectrices. It has also a very different behaviour. When 
flushed it rises without alarm -cry, and flies heavily. In the 
breeding season much of its love-performance is exhibited on the 
ground, and the sounds to which it gives rise are of another 
character; but the exact way in which its ‘drumming” is 
effected has not been aeccrtainecL Its gesticulations at this time 
have been well described by Professor Collett in a communication 


* Hence in many languaf^cs the Snipe is known by names signifying 
“ Flying Goat," Heaven's Ham," as in Scotland by " Heather- 
bleater.”* . , 

8 Cf. Meves, Oefmi- Vet-Akad. Fork. (1856), pp. 27^277 (transl. 
Naumanma, " 7 )» and Society (1858), p. 202, 

with ZooL Garten (1876), pp. 204-208 ; 

P. H. Bahr zlmmc. of London, 1907, p. 12) has given a full 

account of the subject, diagililis of the modihod feathers. 


to H* E. Dresser’s Birds of Europe (vii* 635-&37). It visits 
Great Britain every year at the close of summer, but in 
very small numbers, and is almost always seen singly — not* un- 
commonly in places where no one could expect to find a Snipe. 

The third species of which any details can here be ^ven is the 
Jack-* or Half-Snipe, 5 . gallinula, the smallest and most beauti- 
fully coloured of the group. Without being as numerous as the 
common or full Snipe, it is of frequent occurrence in Great Britain 
from September to April (and occasionally both earlier and later) ; 
but it breeds only, so far as is known, in N. Scandinavia and 
Russia ; and the first trustworthy information on that subject 
was obtained by J. Wolley in June 1853, when he found severalof 
its nests near Muonioniska in Lapland.^ Instead of rising wildly 
as do most of its allies, it generally lies so close as to let itself bt 
almost trodden upon, and then takes wing silently, to alight at 
a short distance and to return to the same place on the morrow. 
In the breeding-season, however, it is as noisy and conspicuous 
as its larger brethren while executing its aerial evolutions. = 

As a group the Snipes are in several respects highly specialized. 
We may mention the sensitiveness of the bill, which, though to some 
extent noticeable in many Sandpipers (q.v,), is in Snipes carried to 
an extreme by a number of filaments, belonging to the fifth pair of 
nerves, which run almost to the tip and open immediately under tlic 
soft cuticle in a series of cells that give this portion of the surface of 
the prcmaxillarics, when exposed, a honeycomb-like appearance. 
Thus the bill becomes a most delicate organ of sensation, and by its 
means tht! bird, while probing for food, is at once able to distinguish 
the nature of the objects it encounters, though these are wholly out 
of sight. So far as is known the sternum of all the Snipes, except 
tlie Jack-Snipe, departs from the normal Limicoline formation, a fact 
which tends to justify the removal of that species to a separate genus, 
Limnocryptes^ (A. N.) 

SNIP SNAP SNOREM» an old game at cards, somet^s called 
Earl of Coventry. There are several methods of playing, but in 
the commonest a full whist pack is used and any number of players 
may take part. The pack is dealt, one card at a time, and the 
eldest hand places upon the table any card he like^ Each player 
in his turn then tries to match the card played just before his, 
making use of a prescribed formula if successful. Thus, if a king Is 
played, the second player lays down another king (if he can) 
calling out ** Snip ! The next player lays down the thjbrd king, 
saying ** Snap I ” and the next the fourth king with the word 
“ Snorem.” A player not being able to pair tlie card played may 
not discard, and the holder of “ Snorem ” has the privilege of 
beginning the next round. The player who gets rid of all his 
cards first wins a counter from his companions for each card still 
held by them. 

SNOILSKY, CARL JOHAN GUSTAF, Count (i 84 i-I 903 )> 
Swedish poet, was born at Stockholm on the 8th of September 
1841. He was educated at the Clara School, and in i860 became 
a student at Upsala. He was trained for diplomacy, which he 
quitted for work at the Swedish Foreign Office. As early as 
1861, under the pseudonym of Sven Trust,” he began to print 
poems, and he soon became the centre of the brilliant literary 
society of the capital. In 1862 he published a collection of lyrics 
called Orchideer (“ Orchids ”). During 1864 and 1865 he was in 
Maclrid and Paris on diplomatic missions. It was in 1869, when 
he first collected his Dikter under his own name, that Snoilsky 
took rank among the most eminent contemporary poets. His 
Though this word is clearly not intended as a nickname, such a.s 
is the prefix which custom has ax)plied to the Daw, Pie, Redbreast, 
Titmouse or Wren, one can only guess at its origin or meaning. It 
may be, as in Jackass, an indication of sex, for it is a popular belief 
lliat the Jack-Snipe is the male of the common species : or, again, it 
may refer to ilui comparatively smtUl size of the bird, a.s the " jack " 
in the game of bowls is the smallest of the balls used, and as fisher- 
men call the smaller Pikes Jacks. 

* His account was published by Hewitson in May 1855 (Eggs Bf. 
Birds, 3rd ed., ii. pp. 35^*358). 

® The so-called Painted Snipes, forming the genus Rhynchaec^, 
demand a few words. Four species have been described, native.s 
restiectively of S. America, Africa, India with China, and Australia. 
In all of these it appears that the female is larger and more brilliantly 
coloured than tlie male, and in the Australian .species she, is furtw 
distinguished by what in most birds is emphatically a masculine 
property, though its use is here unknown — namely, a cpmplex 
trachea, while the male has that organ simple. He is also believed 
to undertake tlic duty of incubation. 
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Sonneier in 1871 increased his reputation. Then, for some years, 
Snoilsky abandoned poetry, and devoted himself to the work 
of the Foreign Office and to the study of numismatics. In 1876, 
however, he published a translation of the ballads of Goethe. 
Snoilsky had in 1876 been appointed keeper of the records, and 
had succeeded Bishop Genberg as one of the eighteen of the 
Swedish Academy. But in 1879 he resigned all his posts, and 
left Sweden abruptly for Florence with the Baroness Ruuth- 
Piper, whom he married in 1880. (i)unt Snoilsky sent home in 
1881 a volume of Nya Dikter (New Poems). Two other volumes 
of Dikter appeared in 1883 and 18S7, and 1897 ; Savonarola, u 
poem, in 1883, and Hviia frun The White Lady ”) in 1885. In 
1886 he collected his poems dealing with national subjects as 
Svenska bilder (2nd ed., 1895), which ranks as a Swedish classic, 
lu 1891 he returned to Stockholm, and was appointed principal 
librarian of the Royal Library, He died at Stockholm on the 
19th of May 1903. His literary influence in Sweden was very 
great ; he always sang of joy and liberty and beauty, and in his 
lyrics, more than in most modern verse, the ecstasy of youth 
nnds expression. He is remarkable, also, for the extreme 
ddicacy and melodiousness of his verse-forms* 

His Samlade dikter were collected (Stockholm, 5 vols.) in 1903-1904. 

SNORRI STURLASON (1179-124X), the celebrated Icelandic 
historian, the youngest son of a chief in the Vcstfiir^ir (western 
fiords), was brought up by a powerful chief, Jon Loptsson, in 
Odda, who seems first to have awakened in him an interest for 
history and poetry. Hi.s career begins with his marriage, which 
made him a wealthy man ; in 1206 he settled at Reykjaholt, 
where he constructed magnificent buildings and a bath of hewn 
stones, preserved to the present day, to which v/ater was con- 
ducted from a neighbouring hot .spring. He early made himself 
known as a poet, especially by glorifying the exploits of the 
contemporary Norse kings and earls ; at the same time he was 
a learned lawyer, and from 1215 became the logsogumadr, or 
president of the legislative assembly and .supreme court of Iceland. 
The prominent features of his character seem to have been 
cunning, ambition and avarice, combined with want of courage 
and aversion from effort. By royal invitation he went in 1218 
to Norway, where he remained a long time with the young king 
Haakon and his tutor Earl Skuli. When, owing to disputes 
between Icelandic and Norwegian merchants, Skuli thought of 
a military expedition to Iceland, Snorri promised to make the 
inhabitants submit to Haakon of their own free will. Snorri 
himself became the lendrmadf, vassal or baron, of the king of 
Norway, and held hi.s lands as a fief under him. On his return 
home Snorri sent his son to tlie king as a hostage, and made peace 
between Norway and Iceland, but his power and influence were 
used more for his own enrichment and aggrandizement — he 
was Idgsdgumadf again from 1222 to 1232 — than for the advan- 
tage of the king. Haakon, therefore, stirred up strife between 
Snorri’s kinsman Sturla and Snorri, who had to fly from Reykja- 
holt in 1236; and in 1237 he left the country and went back 
to Norway. Here he joined the party of Skuli, who was meditat- 
ing a revolt. Learning that his cousin Sturla in Iceland had 
fallen in battle against GLssur, Snorri’s son-in-law, Snorri, 
although expressly forbidden by his liege lord, returned to 
Iceland in 1239 and once more took possession of his property. 
Meanwhile Haakon, who had vanquished Skuli in 1240, sent 
orders to Gissur to punish Snorri for his di.sobedience either by 
capturing him and sending him back to Norway or by putting 
him to death. Gissur took the latter course, attacked Snorri at 
his residence, Reykjaholt, and slew him on the 22nd of September 
1241. 

Snorri is the author of the great prose Edda (see Edda), aiid of the 
Heimshringla or Sagas of ike Norwegian Kings, a connected series of 
biographies of the kings of Norway down to Sverri in 1177. The 
later work opens with the Ynglinga Saga, a brief history of the pre- 
tended immigration into Sweden of the Aesir, of their successors in 
that country, the kings of Upsala, and of the oldest Norwegian kings, 
their descendants. Next come the biographies of the succeeding 
Norwegian kings, the most detailed l)eing those of the two missionary 
kings Olai Tryggvason and St Olaf. Snorri's sources wore partly 
succinct histories of the realm, as the chronological sketch of Ari ; 


partly more voluminous early colltictions of traditions, as the Noregs 
KonungakU (Fagrskinna) and the Jarlasaga ; partly legendary 
biographies ox the two Olafs : and, in addition to these, stuvlies and 
collections which he himself made during his journeys in Norway. 
His critical principles are explained in the preface, where he dwells 
on the necessity of starting as much as possible from trustworthy 
contemporary sources, or at least from those nearest to antiquity— 
the touchstone by which verbal traditions can be tested being con- 
temporary poems. He inclines to rationalism, rejecting the marvel- 
lous and recasting legends containing it in a more historical spirit ; 
but he makes an exception in the accounts of the introduction of 
Christianity into Norway and of the national saint St Olaf. Snorri 
strives everywhere to impart life and vigour to his narrative, and he 
gives the dialogues in the indivichial cha,racter of each person. 
Especially in this last he shows a tendency to epigram and often uses 
humorous and pathetic expressions. Besides his princijial work, 
lie elaborated in a separate form its better and larger part, the 
History of St Olaf (the great Olafs Saga), in the preface to tliis he 
gives a brief extract of the earlier history, and, as an appendix, a 
short account of St Olaf’s miracles after his death ; here, too, he 
employs critical art, as appears from a comparison with his source, 
the Latin legend. See further Iceland, Literature y and Edda. 

SNOW (ill 0 . Eng. sndw ; a common Indo-European word ; cf. 
in Teutonic languages, Ger. Schneey Du. sneeuw\ in Slavonic 
snieg\ Lith. smgas ; Gr. ricjia, Lat. nix, nivis, whence the Romanic 
forms, Ital. neoe, Fr. neige, &(:. ; Ir. and Gael, sneachd ; the 
original sense of the root may be to moisten, cf. Skt. meha, 
moisture), that form of precipitation of water-vapour con- 
densed from the atmosphere which reaches the ground in a 
frozen and crystalline condition. Snow thus occurs when the 
processes of condensation and fall take place at a temperature 
below 32® F. The crystals, which vary greatly in form, belong 
to the hexagonal system. They are formed u|kui a nucleus, 
in the same way as a raindrop, and sometimes reach the ground 
singly, but more commonly in small coherent masses or flakes. 
If in its passage from the upper atmosphere snow passes througli 
a temperature above 32® F. it reaches the ground as sleet or rain 
(according to the degree of heat encountered), and thus after a 
faU of rain over lowlands, the higher parts of mountains in the 
vicinity may be seen to have received the fall as snow. 

See further Climate and Meteorology ; and for the transforma- 
tion of snow into ice under pressure, see Glacjrk. 

SNOWDON {Wyddfa, view-place, Eryri, eagle-place), the 
highest elevation in N. Wales. It is formed chiefly of slates, 
grits and porphyries of the Cambrian and Silurian systems. 
It consists of five “ ribs ” converging at the summit, 3560 ft. 
above sea-level. Between these lie suc:h depressions as Cwm Glas 
(blue or green vale) to the N., and Cwm y llan (clearing, town 
or church vale) to the S. Snowdon is demarcated from the 
surrounding hills by passes famous for their scenery, such as that 
of Llanberis (<7.1^.) to the N.E. and Aberglaslyn to the S. These 
two passes are joined by Nant Gwynnant (stream, or valley, 
of the white or happy valley, or stream), skirting the S.E. flanks 
of the Snowdon massif, Nant Colwyn runs N.W. to Carnarvon. 
A rack-and-pinion railway (opened in 1897) ascends from Llan- 
beris to the summit of the mountain (4J m.). Snowdonia, as the 
locality is sometimes called, contains several lakes, e.g. Peris 
and Padam at Llanberis ; Glaslyn and Llydaw between Gribgoch 
(red crest) and Lliwedd ; Cwellyn and others W. of the hiU itself ; 
and Gwynnant and Dinas (Y Ddinas) in Nantgwynnant. 

SNOWDROP, Galanthus nivalis, the best-known representative 
of a small genus of the order Amaryllidaceae, all the species of 
which have bulbs, linear leaves and erect flower-stalks, destitute 
of leaves but bearing at the top a solitary pendulous bell-shaped 
flower. The white perianth is six -parted, the outer three 
segments being larger and more convex than the inner series. 
The six anthers open by pores or short slits. The ovar)* is three- 
celled, ripening into a three-celled capsule. The snowdrop is a 
doubtful native of Great Britain, but is largely cultivated for 
market in Lincolnshire. There are numerous varieties, differing 
in the size of the flower and tlie period of flowering. Other 
distinct species of snowdrop are the Crimean snowdrop, G. 
plicatus, with broad leaves folded like a fan, and G. Klwesii, a 
native of the Levant, with large flowers, the three inner segments 
of which have a much larger and more conspicuous green blotch 
Ilian the commoner kinds. All the .species thrive in almost 
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any sou or position, and when once planted should be left to 
themselves. 

SNOW-LEOPARD, or OiprcE {Felts uncia), a large member 
of the cat family, from the high mountain regions of Central Asia, 
It resembles the leopard in general conformation, but has longer 
fur, grey in colour, marked with large dark rosettes. The 
dimensions of the head and body are about 4 ft. 4 in., tail 3 ft., 
and the height 2 ft. This animal lives among rocks, and preys 
upon wild sheep and goats, and probably large rodents or birds. 
It carries oil sheep, goats and dogs from villages, and even kills 
ponies, but, it is said, has never been known to attack man 
(Blanford). Examples shown in the Zoological Gardens of 
London have been fairly tame and playful. 

SNOW-LINE. In the higher latitudes, and in the most 
elevated parts of the surface of the earth, the atmosphere may be 
noimally so cold that precipitation is chiefly in the form of snow, 
which lies in great part unmelted. The snow-line is the imaginary 
line, whether in latitude or in altitude, above which these 
conditions exist. In the extreme polar rc^gions they exist at sea- 
level, but below lat. 78® the snow-line begins to rise, since at the 
lower elevations the snow melts in summer. In N. Scandinavia 
the line is found at about 3000 ft. above the sea, in the Alps 
at about 8500 ft., and on high mountains in the tropics at about 
18,000 to 19,000 ft. These figures, however, can only be approxi- 
mate, as many considerations render it impossible to employ the 
term “ snow-line as more than a convenient generalization. 

SNOW-SHOES, a form of footgear devised for travelling over 
snow. Nearly every American Indian tribe has its own particular 
shape of shoe, the simplest and most primitive being those of the 
far north. The Eskimos po.ssess two styles, <)ne being triangular 
in shape and about 18 in. in length, and the other almost circular. 
Southward the shoe becomes gradually narrower and longer, the 
largest being the hunting snow-shoe of the Crees, which is nearly 
6 ft. long and turned up at the toe. Of snow-shoes worn by 
people of European race that used by lumbermen is about ft. 
long and broad in proportion, while the tracker’s shoe is over 
5 ft. long and very narrow. This form has been copied by the 
Ciinadian snow-shoe clubs, who wear a shoe about 3^ ft. long 
and 15 to 18 in. broad, slightly turned up at the toe and terminat- 
ing in a kind of tail behind. I'his is made very light for racing 
purpo.ses, but much stouter for touring or hunting. 

Snow-shoes are made of a single strip of some tough wood, 
usually hickory, curv^ed round and fastened together at the ends 
and supported in the middle by a light cross-bar, the space 
within the frame thus made being filled with a close webbing of 
dressed caribou or neat’s-hide strips, leaving a small opening 
just behind the cross-bar for the toe of the moccasined foot. They 
are fastened to the moccasin by leather thongs, sometimes by 
buckles. The method of walking is to lift the shoes slightly and 
slide the overlapping inner edges over each other, thus avoiding 
the unnatural and fatiguing “ straddle -gait ” that would other- 
wise be necessary. Immoderate snow-shoeing leads to serious 
lameness of the feet and ankles which the Canadian voyageurs 
call fnal de ragtietie* Snow-shoe racing is very common in the 
Canadian snow-shoe clubs, and one of the events is a hurdle-race 
over hurdles 3 ft. 6 in. high. Owing to the thick forests of 
America the snow-.shoe has been found to he more suitable for 
use than the Norwegian ski, which is, however, much used in 
the less-wooded districts. 

SNUFF (from “ to snuff,” i»e. to inhale, to draw in through the 
nose; cf. IhilcYisnuf, scent, Ger. Schnupfen, a cold, catarrh, and 
Eng. “ snuffle,” ” sniff,” &c.), the name of a powdered prepara- 
tion of tobacco used for inhalation (for the manufacture see 
Tobacco). The practice of inhaling snuff became common in 
England in the 17th century, and throughout the i8th century 
it was universal. At first each quantity inhaled was fresh grated 
(Fr. taper), whence the coarser kinds were later known as 
“rappee.” This entailed the snuff-taker carrying with him 
a grater with a small spoon at one end and a box to hold the 
grated snuff at the other. Early 18th-century graters made 
of ivory and other material are in existence. Later the box and 
the grater were seiprated. The art and craft of the miniature 


painter, the cnamellcr, jeweller and gold- and silver-smith was 
bestowed upon the box. The humbler snuff-takers were content 
with boxes of silver, brass or other metal, horn, tortoise-shell or 
wood. The mull (^r.v.), a silver-mounted ram’s head, is a large 
table snuff-box, Though “ snuff-taking ” ceased to be fashion- 
able at the beginning of the 19th century, the gold and jewelled 
snuff-box has continued to be a typical gift of sovereigns to those 
whom they delight to honour. 

This word “ snuff ” must be distinguished from that meaning 
the charred inch of a cauidle or lamp, which is a variant of “ snip ” 
or “ snop,” to cut off, trim, cf. Dan. snubbe. Constant trimming 
or snuffing of candles was a necessity until obviated by the 
modern methods of candle manufacture, and the snuffers con- 
sisted of a pair of scissors with a closed box forming a receptacle 
I for the charred wick cut off ; the snuffers usually had three small 
feet which allowed them to stand on a tray. Made of silver, 
silver-gilt or other metal, “ snuffers ” were formerly a decorative 
article of plate in the equipment of a household. There is a 
beautiful example of silver snuffers with enamel decorations in 
the British Museum. These belonged to Cardinal Bainbridge 
and date from the reign of Henry VlII. 

SNYDERS, FRANZ (1579-1657), Plemish painter of animals 
and still life, was bom and di^ at Antwerp. In 1593 he was 
studying under Pieter Breughel the younger, and ^erwards 
received instruction from Hendrick van Balen, the first master 
of Van Dyck. He devoted himself to painting flowers, fruit and 
subjects of still life, but afterwards turned to animal-painting, 
and executed with the greatest skill and spirit hunting pieces 
and combats of wild animals, llis composition is rich and varied, 
his drawing correct and vigorous, his touch bold and thoroughly 
expressive of the different textures of furs and skins. His 
excellence in this department excited the admiration of Rubens, 
who frequently employed him to paint animals, fruit and still life 
in his own pictures, and he assisted Jordaens in a similar manner. 
In the lion and boar hunts which bear the name of Snyders the 
hand of Rubens sometime.s appears. He was appointed principal 
painter to the archduke Albert, governor of the Low Countries, 
for whom he executed some of his finest works. One of these, a 
“ Stag-Hunt,” was presented to Philip III., who commissioned 
the artist to paint several subjects of the chase, which are still 
preserved in Spain. 

SOANE, SIR JOHN (1753-1837), English architect and art 
collector, was born near Reading of a humble family whose name 
of Swan he afterwards altered to Soan or Soane. His talent as 
a boy attracted the attention of George Dance, junior, the archi- 
tect, who with other friends helped him on. He won the Royal 
Academy’s silver (1772) and gold (1776) medals, and a travelling 
studentship, and went to Italy to study (1777-1780). Returning 
to England he got into practice as an architect, and in 1784 
married a rich wife. He became architect to the Bank of England, 
which he practically rebuilt in its present form, and did other 
important public work. He became an A.R. A. in 1795, and R.A. 
in 1802, and professor of architecture to the Royal Academy in 
1806. In 1831 he was knighted. In his house in Lincoln’s Inn 
Fields he brought together a valuable antiquarian museum (now 
the SoaneMuseum), which in 1835 he presented to the nation with 
an endowment ; and there he died in 1837. (See Museums.) 

SOAP, a chemical compound or mixture of chemical compounds 
resulting from the interaction of fatty oils and fats with alkalis. 
In a scientific definition the compounds of fatty acids with basic 
metallic oxides, lime, magnesia, lead oxide, &c., should also be 
included under soap ; but, as these compounds are insoluble in 
water, while the very essence of a soap in its industrial relations 
is solubility, it is better to speak of the insoluble compounds 
as “ plasters,” limiting the name “ soap ” to the compounds of 
fatty acids with soda and potash. Soap both as a medicinal and 
as a cleansing agent was known to Pliny {H.N. xxviii. 51), 
who speaks of two kinds — hard and soft — as used by the Germans. 
He mentions it as originally a Gallic invention for giving a bright 
hue to the hair (“ rutilandis capillis ”). There is reason to 
believe that soap came to the Romans from Germany, and 
that the detergents in use in earlier times and mentioned as soap 
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in the Old Testament (Jer* ii, 22 ; Mai. iii. 2, &c.) refer to the 
ashes of plants and other such purifying agents (comp. vol. x. 
p. 697). 

Soap app^rs to have been first made from goat’s tallow and 
beech ash ; in the 13th century the manufacture was established 
at Marseilles from olive oil^ and in England during the next 
century. The processes and extent of the manufacture were 
revolutionized at about the beginning of the 19th century by 
Chevreul’s classical investigations on the fats and oils^ and by 
Leblanc’s process for the manufacture of caustic soda from 
common salt. 

Previous to Chevreurs researches on the fats (1811-1S23) it was 
believed that soap consisted simply of a binary compound of fat and 
alkali. Claude J. Geoffroy in 1741 pointed out that the fat or oil 
recovered from a soap solution by neutralization with a mineral acid 
diflers from the original fatty substance by dissolving readil^j in 
alcohol, which is not the case with ordinary fats and oils. The 
significance of this observation was overlooked ; and equally un- 
heeded was a not less important discovery by Sclicelc in 1783. In 
preparing lead plaster by boiling olive oil with oxide of lead and a 
little water- • a process palpably analogous to that of the soap-boiler — 
he obtained a sweet substance which, CiiUed by himself “ Olsuss '' 
(“ principium dulce oleorum "), is now known as ** glycerin." 
These discoveries of Geofiroy and Scheele formed the basis of 
Chevreul's researches by w’hicli he established the constitution of oils 
and the true nature of soap. In the article Oils it is pointed out 
tliat all fatty oils and fats aro mixtuies of glycerides, that is, of 
bodies related to the alcohol glycerin C},Hg(OH).,, and some fatty acid 
such as palmitic acid Under suitable conditions 

give 

Glycerin. Pahnitic Acid. Palmitin, Water. 

The corresponding deconii)osition of a glyceride into an acid and 
glycerin takes place when the glyceride is distilled in superheated 
steam, or by boiling in water mixed with a suitable proportion of 
caustic potash or soda. But in this case the fatty acid unites with 
the alkali into its potash or soda salt, forming a soap— 

C«H,(Ci«H.,,Oj3+3NaOH -3NaCi«H.„Oa 4 C..Hc(OIl)8 
Palmitin. Caustic Soda. Soap. Glycerin. 

Of the natural fats or glycerides contained in oils the most important 
in addition to palmitin are stearin and olein, and these it may be 
suificicnt to regjird as the principal fatty bodies concerned in soap- 
making. 

The general charactcis of a soap arc a certain greasiness to the 
touch, ready solubility in water^ with formation of viscid solutions 
which on agitation yield a tenacious froth or “ lather,*’ an indisposi- 
tion to crystallize, readiness to amalgamate with small proportions 
of hot water into homogeneous slimes, which on cooling set into 
jellies or more or less consistent pastes. Soaps give an alkaline 
reaction and have a decided acrid taste ; in a pure condition — a 
state never reached in practice they have neither smell nor colour. 
Almost without exception potash soaps, even if made from the solid 
fatty acids, are ” soft,” and soda soaps, although made with fluid 
olein, are ” hard ” ; liut there are considerable variations according 
to the prevailing fatty acid in tlic compound. Almost all stida soaps 
are precii)itatucl from their watery solutions by the addition of a 
sul'iicicucy of common salt. Potash soap with the same reagent 
undergotis double decomposition a proportion being changed into a 
soda soap wi th the formation of potassium chloride. Ammonia soaps 
have also been made, but with little commercial success ; in 1906 
H. Jackson patented the preparation of ammonium olcatc directly 
in tnc washing water, and it is claimed that for cleansing articles it is 
only necessary to immerse them in the water containing the pre- 
paration and then rinse. 

Soap when dissolved in a large amount of water suffers hydrolysis, 
with formation of a precipitate of acid ssdl and a solution con- 
taining free alkali. The reaction, however, is very complicated. 
Chevreul found that a neutral salt soap hydrolysed to an acid salt, 
free alkali, and a small amount of fatty aciil. Kotondi in 1885, 
however, regarded a neutral soap as hydroly.sing to a biisic salt, 
soluble in both hot and cold water, and an acid salt, insoluble in cold 
and sparingly soluble in hot. Chevreul's views were confirmed in 
1894 Krafft and Stern. The extent to which a soap is hydrolysed 
depends upon the acid and on riie concentration of the sedution ; it is 
also affected by tlie presence of metallic salts, e.g. of calcium and 
magnesium. As to the detergent action of a soap, &rzclius held that 
it was due to the free alkali liberated with water ; but it is d.lhcult to 
see why a solution whicii has just thrown off most of its fariy acids 
should be disposed to take up even a glyceride, and, moreover, on 
this tneory, weak cold solutions, in which the hydrolysis is consider- 
able, should be the best cleansers, whilst experience points to the 
use oL hot concentrated solutions. It is more Hkely that the cleansing 
power of soap is due to the inherent property of its solution to 
emulsionize fats. This view is supported by Hillyer (Jour. Amer. 
Chem. 5 o£., 1903, p. 524)) who concluded that the cleansing power 
depended upon several facjtors, viz. the emulsionizing power, the 


property of penetrating oily fabrics, and lubricating impurities so 
that they can be readily washed away. 

Resin soaps are compounds of soda or potash v;ith the coi^lex 
acids (chieffy abietic) of which coniferous resins consist. Their 
formation is not due to a true process of saponification ; but they 
occupy ail important place in compound soaps. 

Manufacture. — Numerous varieties of soaps are made; the 
purposes to which they are applied arc varied ; the materials 
employed embrace a considerable range of oils, fats and other 
bodies ; and the processes adopted undergo many modifications, 
As regards processes of manufacture soaps may be made by the 
direct combination of fatty acids, separated from oils, with 
alkaline solutions. In the manufacture of stearin for candles, &c., 
the fatty matter is decomposed, and the liquid olein, separated 
from the solid fatty acids, is employed as an ingredient in soap- 
znaidng. A soap so made is not the result of saponification but 
of a simple combination, as is the case also with resin soaps. 
All other soaps result from the combination of fatty oils and fat 
with potash or soda solutions under conditions which favour 
saponuication. The soap solution which results from tlie 
combination forms soap-size and is a mixture of soap with water, 
the excess alkali, and the glycerin liberated from the oil. In 
such condition ordinary soft soaps and certain kinds of hard soap 
are brought to the market. In curd soaps, however, which 
form the basis of most household soap, the uncombined alkali 
and the glycerin are separated by “ salting out,** and the soap 
in this condition contains about 30 % of water. Soap may be 
framed and finished in this state, but almost invariably it receives 
a further treatment called “ refining ** or “ fitting,** in whicli 
by remclting with water, with or without the subsequent addition 
of other agents to harden the finished product, the soap may be 
made to contain from 60 to 70 % of water and yet present a firm 
bird texture. 

Almost any fatty substance can be employed in soap-making, but 
the choice is naturally restricted by the price of the fat and also the 
quahty of the soap desired. The most important of the animal fats 
are those of the ox and hog, and of the vegetable oils cotton-seed and 
coco-nut ; it is also to be remembered tliat resin, although not a 
fat, is also important in soap-making. Ox and sheep tallow, with 
the addition 01 resin, are the iirimary materials for making the b^d 
yellow or primrose soaps ; these tallows are often adulterated. 'I'he 
cheaper mottled and brown soaps have for their basis bone fat, ob- 
tained by treating bone.s witii superheated steam or other methods. 
Laid yields lard oil, which is mainly applied in making hard toilet 
soaps. Curd soap and London grey mottled are prejiared from 
kitchen or ship fat, whilst fuller's fat is employed in the manufacture 
of soft soa]>s. Of the vegetal )le oils, in andition to cotton-seed and 
coco-nut, olive oil is the l^asis of soaps for calico j)rintcrs and silk 
dyers ; castor oil yields transparent soaps (under suitable treatment), 
whilst crude palm oil, with bone fat, is employc»d for making brown 
soap, and after bleacliing it yields ordinary pale or mottled, llie 
alkalis are used almost exclusively in the condition of cau.stic lyes - 
solutions of their respective hydrates in water. Caustic so<!a is now 
obtained direct from the soda manufacturer, and one operation, 
causticizing the soda, is thus sjjared the soap-boiler. Tota-sh lyes 
also may be bought direct, but in .some cases they are sharpened or 
causticized by the soap-boiler himself from the carbonate. 

The processes of .soap manufacture may be cla.ssificd (a) according 
to the temperatures employed into (i) cold processes and (2) boiling 
processes, or (6) according to the nature of the starting material — 
acid or oil and fat and the relative amount of alkali, into (i) direct 
saturation of the fatty acid with alkali, (2) treating the fat with a 
definite amount of alkali with no removal of unused lye, (3) treating 
the fat with an indefinite amount of alkali, also with no separation of 
unused lye, (4) treating the fat with an indefinite amount of alkali 
with separation of waste lye. In tlic second classification (2) is 
typical of the ” cold ** process, whilst (i), (3), (4) are effected by the 
“ boiling ” process. 

The cold proetjss, which is only applicable to the manufacture of 
soaps from readily saponifiable <)ils, such as those of the coci^nut 
oil group and also from castor oil, is but little used. In it the oils at 
35° C. are stirred with concentrated alkali in an iron or wooden tub, 
whereupon saponification ensues with a development of some heat ; 
the mixture being well agitated. After a few hours the mixture 
becomes .solid, and finally transparent ; at this point the perfume is 
added, and the product framed and crutched (see under Marine 
Soap). By blending the coco-nut oi! with other le.s.s saponifiable 
substances such as tallow, lard, cotton-seed oil, &c., and effecting the 
mixing and saponification at a slightly higher temperature, soaps are 
obtained which resemble milled toilet soaps. Soaps marie by this 
nrocess contain the glycerin originally present in the oil, but, in view 
^ XXV. 10 a 
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of their liability to contain free alkali and unsaponified oil^ the 
process has been largely given up. 

The process of soap-boiling is carried out in large iron boilers 
called soap pans " or “ coppers/' some of ■which have capacity for a 
charge of 30 tons or more. The pan proper is sunnountea by a 
great cone or hop|)cr called a curb, to provide for the foaming up of 
the boiling mass and to prevent loss from overfiowing. Formerly 
the pans were heated by open firing from below; but now the 
almost universal practice is to boil by steam injected from por- 
f orated pipes coiled within the pan, such injection favouring the 
uniform heating of the mass and causing an agitation favourable to 
the ultimate mixture and saponification of the materials. Direct 
firing is used for the second boiling of the soap mixture ; but for 
this superheated steam may with advantage be substituted, either 
applied by a steam-jacket round the pan or by a closed coil of pipe 
within it. In large pans a mechanical stirring apparatus is pro- 
vided, which in some cases, as in Morfit’s steam " twirl," is formed 
of the ste^-hcating tubes geared to rotate. Autoclaves, in which 
the materials are boiled under pressure, are also employed for certain 
sows. 

The process of manufacturing soaps by boiling fatty acids with 
caustic alkalis or sodium carbonate came into practice witli the de- 
velopment of tho manufacture of candles by saponifying fats, for it 
provided a means whereby the oleic acid, which is valueless for candle 
making, could be worked up. The combination is efiected in open 
vats heated by a steam coil and provided with a stirring appliance ; 
if soda ash bo used it is necessary to guard against boihng over. 
(Sec under Cufd Soap.) 

Curd Soap , — This variety is manufactured by boiling the fat with 
alkali and removmg the unused lye, which is si^erwards worked up 
for glycerin. The oil mixture used difiers in the several manu- 
facturing countries, and the commercial name of the product is 
correspondingly varied. In Germany tallow is the principal fat; 
in France olive oil occupies ■the chief place and the product is known 
as Marseilles or Castile soap ; and in England tallow and palm oil 
are largely used. But in all countries a mixture of several oils 
enters into tho composition of curd soaps and the proportions used 
have no fixity. For each ton of soap to be made from 12 to x6 cwt. 
of oil is required. The soap pan is oiarged ■with the tallow or other 
fat, and open steam is turned on. So soon as the tallow is melted a 
quantity of weak lye is added, and the agitation of the injected 
steam causes the fat and lye to become intimately mixed and pro- 
duces a milky emulsion. As the lye becomes absorbed, a condition 
indicated by the taste of the goods, additional quantities of lye of 
increasing strength are added. After some time the contents of 
the pan begin to clear and become in the end very transj^arent. 
Lye still continues to be poured in till a sample tastes distinctly 
alkaline-— a test which indicates that the whole of the fatty acids 
have been taken up by and combined with the ;Ukali. Then without 
further addition ox alkali tbe boiling is continued for a few minutes, 
when the soap is ready for ^tmg out or " graining." Either common 
salt or strong brine in measured quantity is added to the charge, and, 
the soap bemg in.solublc in such salt solution, a separation of con- 
stituents takes place : the soap collects on the sunace in an open 
granular condition, and the spent lye sinks to the bottom after it 
has been left for a short time to settle. Suppo.se that a pure soap 
without resin is to be made — a product little seen in the market — 
the spent lye is run off, steam is again turned on, pure water or very 
weak lye run in, and the contents boiled up till the whole is thin, clo.se 
and clear. The soap is from this again grained off or salted out, and 
the undcrlye .so thrown down carries with it coloured impurities 
which may have been in the materials or which arise from contact with 
the boiler. Such washing process may have to be repeated several 
times when impure materials have been used. The spent lye of the 
washing being drained off, the soap is now " boiled for strength." 
Steam is turned on, and, the mass being brought to a clear condition 
uath weak lye or water, strong lye is added and the boiling continued 
with close steam till the lye attains such a s^tc of concentration 
that the soap is no longer soluble in it, and it will separate from 
the caustic lye as from a common salt solution, llie contents of 
the pan arc once more allowed to cool and se^e, ^d the soap as 
now formed constitutes a pure curd soap, carrying with it some pro- 
portion of uncombined alkali, but containing the minimum amount 
of water. It may be skimmed off the underlye and placed direct 
in the frames for solidification ; but that is a practice scarcely at all 
followed, the addirion of resin soap in the pan and the subsequrat 
" cnitching in " of sflicate of soda and adulterant mudngs being 
features common to the manufacture. The lye from strengthen- 
ing boil contains much alkali and is used in connexion with other 
boilings. 

MMed Soap, — ^A curd soap prepared from kitchen fat or bone 
greaae always carries with it mto the cooling frame a considerable 
amount of coloured impurity, such as iron sulphate, &c. When it is 
permitted to cool rapidly the colouring matter remains uniformly 
disseminated throughout the mass ; but when means are taken to 
cause the soap to cool and solidify slowly a segrq^tion takes place ; 
the steai-ate and palmitate form a semi-crystalhne solid, while the 
oleate, &oU(hi]dng more slowly, comes by itself into ■translucent vems, 
in which the greater part of the coloured matter is drawn. In this 
way curd, mottled or marbled soap is formed, and such mottled 


appearance was formerly highly valued as an indication of freedom 
irom excess of water or other adulteration, because in fitted soaps 
the impurities are cither washed out or fall to the bottom of the 
mass in cooling. Now, however, the mottled soaps, blue and grey, 
are produced by working colouring matter, ultramarine for blue, 
and manganese dioxide for grey, into the soap in the frame, and 
mottling is very far from being a certificate of excellence of quauty. 

Yellow Soap consists of a mixture of any hard fatty soap with a 
variable proportion— up to 40 % or more — of resin soap. That sub- 
stance by itsdl has a tenacious gluey consistence, and its inter- 
mixture in excess renders the resulting compound soft and greasy. 
The ordina^ method of adding resin consists in stirring it in small 
fragments into the fatty soap in the stage of clear-boiling ; but a 
better result is obtained by separately preparing a fatty soap and 
the resin soap, and combining fijc two in the pan after the underlye 
has been salted out and removed from the fa tty .soap. The compound 
then receives its strengthening boil, after wliich it is fitted by boiling 
with added water or weak lye^ continuing the boil till by examination 
of a sample the proper consistency has been reached. On settling 
the product forms three layers : the uppermost is a thin crust of soaj) 
which is worked up again in the pan ; the second is the desired soap ; 
next there is a dark-coloured weak soap termed nigre, which, because 
it contains some soap and alkali is saved for future use ; underneath 
these is a solution of alkaline salts with a little free alkali. 

Treatment of Settled Soap,' — ^Ihe upper layer having been removed, 
the desired soap is ladled out or ran on to a crutcher, which is an iron 
pan provided with hand or mechanical stirring appliances. It is 
here stirred till it becomes ropy, and the X)erfmne, colour or any other 
substance desired in the soap is added. Tho soap is now ready for 
framing. The frames into wliich hard soaps ai'c ladled for cooling 
and solidification consist of rectangular boxes made of iron plates 
and l>ound and clami)ed together in a way tliat allows tlic sides to 
be removed when required ; wooden frames are used in the ca.se of 
mottled soaps. The solidification is a very gradual process, depend- 
ing, of course, for its completion on the size of tlie block ; but before 
cutting into bars it is essential that the whole should be set and 
hardened through and through, else the cut bars would not hold 
together. Many ingenious devices for forming bars have been pro- 
duced ; but geiieralLy a strong frame is used, across which steel wires 
are stretched at distances eciual to the siac of the bars to be made, 
the blocks being first cut into slabs and then into bars. 

• Marine Soap. — These soaps are so named because they are not 
insoluble in a strong solution of salt ; hence tliey form a lather and 
can be used for washing with sea-water. Being thus .soluble in salt 
water it cannot, of course, 1x5 salted out like common soaps ; but if a 
very concentrated salt solution is used i>rt 5 cipitation is effected, and a 
curd .soap is separated so hard and refractory as to be i^ractically 
useless. Coco-nut soap (see above) is ty^ncal of this class. Its 
projierty of absorbing large proportions of water, up to 80 %, and yet 
resent the appearance of a hard solid body, makers the material a 
asis for the hydrated soaps, smooth and marbled, in which water, 
sulphate of soda, and other alkaline solutions, soluble silicates, 

I fuller's earth, starch, &c. play an important and bulky part. Coco- 
nut soap also forms a principal ingredient in comi)ound soaps meant 
to imitate curd and yellow soaps. Two princq^al methods of prepar- 
[ ing such compound soaps are employed. In the first way the ordinary 
oil and the coco-nut oil arc mixed and saponified together as de- 
scribed above. According to the second juan, the ordinary oil is 
treated as for the preparation of a curd soap, and to this tlic coco- 
nut soap separately saponified is added in the pan and both are boiled 
together till they form a homogeneous soap. 

Silicate Soaps.^A further means of enabling a soap to contain 
large proportions of water and yet present a firm consistence is found 
in the use of silicate of .soda. The silicate in the form of a concem- 
■trated solution is crutched or stirred into the soap in a mechanical 
mixing machine after the comxdetion of the saponification, and it 
appears to enter into a distinct chemical combination with the soaj). 
wMe silicate soaps bear heavy watering, the soluble silicate itself is a 
powerful detergent, and it possesses certain advantages when used 
with hard waters. 

Soft 5 ea^.-^Soft soaps are made with potash lyes, although in 
practice a small quantity of soda is also used to give ■the soap some 
consistence. There is no separation of underlycs in poti^sh .soap, 
consequently the product contains the whole constituents of the oils 
used, as the operation of salting out is quite imx)racticablc owing to 
the double decomposition which results from the action of salt, x)ro- 
ducing thereby a hard principally soda soap with formation of 
potassium chloride. Owing to this circumstance it is impossible to 
** fit " or in any way purify soft soap, and all impurities which go into 
the pan of necessity enter into the finished product. The making of 
soft soap, although thus a much less complex process than hard soap 
making, is one that demands much skill and experience for its success. 
From the conditions of the manufacture care must he taken to regu- 
late the amount and strength of the alkali in proportion to the oil 
used, and the degree of concentration to which the boiling ought to 
be continued has to be determined with close observation. 

Toilet Soaps, &c. — Soaps used in personal ablution in no way 
differ from the so^s previously allude to, and may consist of any 
of the varieties. It is of consequence that they should, as far as 
possible, be free from excess of alkali and all other salts and foreign 
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ingredients which may have an injurious effect on the skin. The 
manufacturer of toilet soap generally takes care to present his wares 
in convenient form and of agreeable appearance and smell ; the more 
weighty duty of having them free from uncorobined alkali is in many 
cases entirely overlooked. Transparent soaps are prepared by dis- 
solving ordinary soap in strong alcohol and distilling off tlic greater 
portion of the alcohol till the residue comes to the condition of a 
thick transparent jelly. This, when cast into forms and allowed to 
harden and dry slowly, comes out as transparent soap. A class of 
transparent soap may sdso bo made by the cold process, with the use 
of coco-nut oil, castor oil and sugar. It generally contains a large 
amount of uncombined alkali, and that, with its unpleasant odour of 
coco- nut oil, makes it a most undesirable soap for personal use. 
Toilet soaps of common quality arc perfumed by simple melting and 
stirring into the mass some cheap odorous body that is not affected by 
alkalis under the influence of heat. The finer soaps are perfumed by 
the cold method ; the soap is shaved down to thin slices, and the 
essential oil kneaded into and mixed with it by special maciunery, 
after which it is formed into cakes by pressure in suitable moulds. 
The greater quantity of high-class toilet soaps arc now made by a 
milling process. A high-class soap, which after framing contains 
about 30 % of water, is brought down to a water content of 11-X4 % 
by drying in chambers through which warm air is circulated. 1'he 
soap is now milled in the form of ribl)oiis with the perfume and colour- 
ing matter, and the resultii^ strips are welded into bars by forcing 
tmough a heated nozzle. The bars arc then cut or moulded into 
tablets, according to the practice of the manufacturer. 

Glycerin soap ordinarily consists of about equal parts of pure 
hard soap and glycerin (the latter valuable for its emoliicnt pro- 
perties). The soap is melted by heat, the glycerin is stirred in, and 
the mixture strained and poured into forms, in which it hardens 
but slowly into a transparent mass. With excess of glycerin a fluid 
soap is formed, soap being soluble in that body, and such fluid soap 
has only feeble lathering properties. Soap containing small propor- 
tions of glycerin, on the other hand, forms a very tenacious lather, 
and when soap bubbles of an enduring character are desired glycerin 
is added to the solution. Soaps are also prepared in which large 
proportions of fine sharp sand, or of po\vdcrcd pumice, arc incorpor- 
ated, and these substances, by their abrading action, powerfully 
assist the detergent influence of the soap on hands much begrimed 
by manufacturing operations. ^ 

Medicated soaps, first investigated scientifically by Uiina of 
Hamburg in x886, contain certain substances which exercise a specific 
influence on the skin* A few medicated soaps are jirepared for 
internal use, among which are croton soap and jalap soap, both 
gentler catnartics Uian the uncompounded medicinal principles. 
Medicated soaps for extenial use are only employed in cases of skin 
ailments, as prophylactic washes and as disinfectant soaps. Among 
the principal varieties arc tliose wliich contain carbolic acid and other 
ingredients of coal tar, salicylic acid, petroleum, borax, camphor, 
iodine, mercurial salts, sulphur and tannin. Arsenical soap is very 
much employed by taxidermists for the preservation of the sldns of 
birds and mammals. 

Miscellaneous Soaps, — The so-called " floating soaps ” are soaps 
made lighter tlian water eitlicr by inserting cork or a metallic plate 
so as to form an air space within the tablet. The more usual method 
is to take milling soap, neutralize it with sodium bicarbonate or a 
mixture of fatty adds, and, after iierfuming, it is aerated by mixing 
the hot soap witli air in a sjiecially designed crutchcr. Shaving soaps, 
wliich must obviously be free from alkali or any substance which 
irritates the skin, are characterized l>y readily forming a permanent 
lather. T^s property is usually obtained by mixing soft and hard 
soaps, or, more rarely, by adding gum tragacauth to a hard soap* 
In the textile trades the wool scourer employs a neutral olive oil soap, 
or, on account of its cheapness, a neutral curd or curd mottled 
brand : the cotton cleanser, on the other hand, uses an alkaline soap, 
but for cleaning printed cottons a neutral olive-oil curd soap is used, 
for, in tiiis case, free alkali and resin are objectionable ; olive-oil 
soap, free from caustic alkali, but often with sodium carbonate, is 
also used in cleansing silk fibres, although hard soaps free from resin 
are frequently employed for their cheapness. Soaps of smaller 
moment are the pearl ash soaps used for removing tarry stains ; 
ox-gall soaps for cleaning caiq^ets ; magnesia, rouge and chalk soaps 
for cleaning plate, &c. 

Soap Analysis. — The most important points in soap analysis are 
(i) determination of tlie fatty matter, (2) of the total alkali, (3) of the 
substances insoluble in water, (4) of the water. The first is carried 
out by .saponifying the soap with acid in the heat when the fatty 
acids come to the surface. If it fails to form a hard cake on cooling, 
a known weight of wax may be added and the product i ^heated. 
The cake on weighing gives the free acid. The total alkali is de- 
termined by incinerating a weighed sample in a platinum dish, dis- 
solving the residue in water, filtering and titrating the filtrate with 
standard acid, llie residue on tlxe filter paper gives (3) the sub- 
stances insoluble in water. The water in a soap is rarely directly 
determined ; when it is, the soap, in the form of shavings, is heated 
to 105® C. until the weight is constant, the loss giving t he amount of 

’ “ Soap powders^^'^lmd’ ** soap extracts " are powdered mixtures 

soaps, soda ash or ordinary sodium carbonate. 


water. With genuine soaps, however, it suf&ces to calculate the 
fat^ acids as anhydrides and add to this the amount of alkalis, and 
estimate the water by difiercnce. The completo analysis involves an 
examination of the fatty matter, of the various forms in which the 
alkalis arc present— free and combined glycerin, <S:c. 

Marseilles has long been recognized as the most im- 
portant centre of the soap trade, a position that city originally 
achieved through its ready command of the supplies of olive oil. 
The city is still very favourably situated for ootaining supplies 
of oils botlx local and foreign, including sesame, ground nut, castor 
oil, Ulc.. In England, during the reign of Cliarles I., a monopoly of 
soap-making was farmed to a corporation of soap-boilers in London— 
a proceeding wlxich led to serious complications. From 17x2 to 1853 
an excise duty ranging from id. to 3d. was levied on soap made in 
the United Kingdom, and that heavy impost (equal when 3d. to 
more than cost) greatly impeded the development of the industry. 
In 1793, when tlxe excise duty was 2jd. on Ixard and i^d. on soft soap, 
the revenue yielded was a little over ;£40o,ooo ; in 18x5 it was almost 
^750,000 ; in 1835, when the duty was levied at ijd. and id. res- 
spectively (and when a drawback was allowed for soap used in 
manufactures), the revenue was almost ;^i,ooo,ooo ; and in X832, the 
last year in which the duty was levied, it amounted to 126, 046, 
witli a drawback on exportation amounting to ^^271,000. 

Medicine.^T>NO preparations of hard soap (sodium oleate), made 
by acting on olive oil with caustic soda, are used in medicine : (1) 
Emplastrum saponis, made with lead plaster; (2) Pilula saponts 
composiia, which conttuns one in five parts of opium. Soft or green 
soap (pofcissium oleate), made by acting on olive oil with caustic 
potash, is also used ; its preparation (Linamentum saponis) is known as 
opodeldoc. Curd soap is also used, and is chiefly a stearate of sodimn. 
The clxicf use of hard soap is in cncmata, and as a suppository in 
children suffering from constipation ; it also forms the basis of many 
pills; given in warm water it forms a ready emetic in cases of 
poisoning. Soft soap is used by dcrmatologisl^ in the treatment of 
chronic eczema, and opodeldoc is a domestic remedy for stiffness and 
sprains. Medicated soaps are made by adding the drug to either 
hard soap or curd soap in the desired proportions. Useful com- 
binations are : borax xo %, carbolic acid 5 %, ichthyol 5 %, sublimed 
sulphur 10%, thymol 24 %i 

Seo L. L. Lamboni, Modem Soaps, Candles and GlyceHn (1906) ; 
W. H. Simmons and H. A. Appleton, The Handbook of Soap Manu^ 
facture (1908) ; also J. Lewkowitsch, Oils, Fats and Waxes. 

SOAP-BARK, the inner bark of Quillaja sapomria, a large 
tree wliich grows in Chile. Reduced to powder, it is employed as 
a substitute for soap, since it forms a lather with water, owing to 
the presence of a glucoside saponin, sometimes distinguished as 
Quillai saponin. The same, or a closely similar substance, is 
found in soapwort {Saponaria officinalis), in senega root {Poly gala 
senega) and in sarsaparilla ; it appears to be chemically related 
to digitonin, which occurs in digitalis. The saponins (with few 
exceptions) have the general formula (CnHgn- and by the 
action of dilute acids they are hydrolysed mto sugars and 
sapogenins, which are usually inert pharmacologic^ly. An 
alternative name for them, and especially for those which are 
pharmacologically active, is sapotoxins ; on this nomenclature the 
hydrolytic products are termed saponins. Applied as a snufi 
to the mucous membrane of the nose, saponin (either in soap- 
bark or in senega root) promotes a violent sneezing. Solutions 
injected under the skin are violent local irritants and general 
depressants. 

SOBAT, a river of N.E. Africa, the most southerly of the 
great eastern affluents of the Nile.^ It is formed by the 
junction of various streams which rise in the S.W. of the Abys- 
sinian highlands and N.W, of Lake Rudolf, The length of the 
Sobat, reckoning from the source of the Baro, the chief upper 
stream, to the confluence with the Nile is about 460 m. The Baro 
rises in about 36® 10' E., 7° 50' N. at an altitude of some 7000 ft. 
It has a general W. direction with a slight N. tendency. It is 
joined by numerous other streams which also rise on the Abys- 
sinian plateau. These mountain torrents descend the escarpment 
of the plateau between great walls of rock, the Baro dropping 
3000 ft. in 45 m. It then flows through a narrow gorge at an 
altitude of about 2000 ft., the mountains on either side towering 
3000 to 4000 ft. above the river bed. ^ Just east of 35' E. the 
Birbir, descending from the plateau, joins the Baro and brings 
with it a large volume of water. Some 40 m. lower down the 
hills are left behind, the rocks and rapids in the bed of the Baro 
cease, and the river flows W. across a vast plain with many 
windings and several divergent channels. From Gambela, a 
town on its N, bank 20 m. below the Birbir junction, the river is 
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navigable by steamers during flood time (June-December) to 
the point of confluence with the White Nile. From the N. 
the Baro is joined by two considerable rivers which also rise 
in the rampart of hills that separates Abyssinia from the 
Sudan, but its chief tributaries are from the S. In about 33® 
20' E., 8® 30' N., it is joinenl by the Pibor. This river issues 
from the swamp region east of Bor on tlic Balir-el-Jcbcl stretch 
of the Nile and flows N.£. and N. It is joined from the E. and 
S. b>' various streams ha\dng their sources on the W. slopes of 
the Kafla plateau. Of these the cliief are the Gelo — which 
breaks through a gap in the mountains in a series of mamifleent 
cascades — and the Akobo. The Akobo rises in about 6® 30' N., 
35® 30' E., and after leaving the mountains flows N.W. through 
flat sw ampy tracts. The whole region of the lower Pibor wd 
Baro is one of swamps, caused by the rivers overflowing 
their banks in the rainy season. At its junction with the Baro 
the Pibor is over loo yds, wide, with a depth of 8 ft. and a speed 
of 2-3 ft, per second. 

Below the confluence of the Pibor and Baro the united stre^, 
now know'n as the Sobat, takes a decided N.W, trend, passing 
for some distance through a region of swamps. ^ Just beyond 
the swamps and some 40 m. below the confluence, is the fortified 
post of Nasser. From this point tlie ground on either side of 
the river gradually rises, tliongh on the S. it is liable to inundation 
during flood time. From Nasser to the junction of the Sobat 
with the Nile the river has a course of about 180 m. As it 
approaches the Nile the Sobat flows in a well defined channel 
cut in the alluvial plains through which it passes. The banks 
become steep, the sloj>e rapid and the current strong. Several 
khors join it from N, and S., some being simply spill channels. 
These channels or ** loops are a characteristic feature of Hie 
river. The Sobat enters the Nile almost at right angles in 9° 22' 
N,, 31® 31' E. It is 400 ft, wdde at its mouth and has a depth of 
18 to 20 ft. at low w'ater and of 30 ft, when in flood. I'he colour 
of the w’ater wdien in moderate flood is that of milk, and it is from 
this circumstance that the Nile gets its name of Bahr-cl-Abiad, 
i,e. White River, In full flood the colour of the Sobat is a pale 
brick red. The amount of alluvium brought down is considerable. 
For the part played by the Sobat in the annual rise of the Nile 
see Nile. 

The Sobat was Eiscended for some distance m 1841 by the 
Eg\^ptian expedition desj)atched in the previous year to explore 
the upper Nile. The post of Nasser (see above) was founded in 
1874 by General C, G. Gordon when governor of the equatorial 
provinces of Egypt, and it was visited in 1876 by Dr W. Junker, 
the Ciemian explorer. The exploration of the river system 
al)Ove Nasser was carried out m the last decade of the X9th 
centur}^ by the Italian explorer V, Bottego, by Colonel (then 
Captain) Marcliand, of the French army, who, on his way from 
Fashoda to France, navigated the Baro up to the foot of the 
mountains ; and by Captain M. S. Wellby, Majors H. H. Austin 
and R. G. T. Bright, of the British army, and others. Bv the 
agreement of the 15th of May 1902 between Great Britain 
and Abyssinia the lower courses of the Pibor and Baro rivers 
to their "point of confluence form the frontier between the Anglo- 
Egyptian Sudan and Abyssinia. 

bee Nile, Sudan and Abyssinia. (W, E, G. ; F. R. C.) 

SOBRAON, a decisive battle in the first Sikh War (see Sikh 
Wars). It was fought on the 16th of February 1846, between 
tlie British (15,000) under Sir Hugh Gough and the Sikhs (30,000) 
under Tcj Singh and Lai Singh. The Sikhs had fortified thexn- 
selves in a bend on the left bank of the Sutlej, with the river in 
their rear. The battle began with a two hours’ artillery duel, 
in which the Sikh guns were the more powerful, and the British 
heavy guns expended their ammunition. Then the infantry 
advanced with the bayonet, and after a fierce struggle took the 
Sikh entrenchments. The Sikh losses were estimated at from 
5000 to 8000. This battle ended the first Sikh War. 

SOBB^QUK^ a nickname or a fancy name, usually a familiar 
name Agiien bjg fthers as distinct from a '' pseudonym ” assumed 
as a early variants are found, sotbriqy^t and 

soubriq ^ ; the latter form is still often used, though it is not 


the correct modem French spelling. The first form suggests a 
derivation from 50/, foolish, and briquet ,0. French adaptation of 
Ital. bricketto, diminutive of bricco, ass, knave, possibly connected 
with briccone, rogue, which is supposed to be a derivative of 
Ger. brechen, to teeak ; but Skeat considers this spelling to be 
due to popular etymology, and tlic real origin is to be sought 
in the form soubriquet. Littri gives an early 14th ccntuiy^ 
soubsbriquet as meaning a “ chuck under the chin,” and this would 
be derived from soubs, mod. sous (Lat. st^), under, and briquet 
or bruchel, the brisket, or lower part of the throat. 

SOCAGE, a free tenement held in fee simple by services 
of an economic kind, such as the payment of rent or the perform- 
ance of some agricultural work, was termed in medieval English 
law a socage tenement. In a borough a similar holding was 
called a burgage tenement. Medieval law books derived the 
term from socus, ploughshare, and took it to denote primarily 
^icultural work. This is clearly a misconception. The term 
is derived front 0 . Eng. soc, which means primarily suit, but 
can also signify jurisdiction and a franchise district. Historically 
two principal periods may be distinguished in the evolution of 
the tenure. At the close of the Anglo-Saxon epoch we find a 
group of freemen differentiated from the ordinary ceorls because 
of their greater independence and better personal standing. 
They are classified as sokemen in opposition to the villani in 
Domesday Book, and are chiefly to be found in the Danelaw 
and in East Aj^lia, There can hardly be a doubt that previously 
most of the Saxon ceorls in other parts of England enjoyed a 
similar condition. In consequence of the Norman Conquest 
and of the formation of the common law the tenure was developed 
into the lowest form of freehold. Legal protection in the public 
courts for the tenure and services deemed certain, appear as 
its characteristic feature in contrast to villainage. Certainty 
and legal protection were so essential that even villain holdings 
were treated as villain socage when legal protection was obtainable 
for it, as was actually the case with the peasants on Ancient 
demesne who could sue their lords by the little writ of right 
and the MonstraverunU The Old English origins of the tenure 
are still apparent even at this time in the shape of some of its 
incidents, especially in the absence of feudal wardship and 
marriage. Minors Meriting socage come under the guardianship 
not of the lord but of the nearest male relative not entitled to 
succession. An heiress in socage was free to contract marriage 
witliout the interference of the lord. Customs of succession were 
also peculiar in many cases of socage tenure, and the feudal rule 
of primogeniture was not generally enforced. Commutation, 
the enfranchisement of copyholds, and the abolition of military 
tenures in the reign of Clkrles II. led to a gradual absorption 
of socage in the general class of freehold tenures. 

See Pollock and Maitland, History of English Law. i. 271 ff. ; 
F, W, Maitland, Domesday Book and Beyond ^ 66 ff. ; P. Vinogradofl, 
Villainage in England, X13 ff., 196 fi. ; English Society in the iith 
Century, 431 ff. (P, Vi.) 

SOCIAL CONTRACT, in political philosophy, a term applied to 
the theory of the origin of society associated chiefly with the 
names of Hobbes, Ixx^e and Rousseau, though it can be traced 
back to the GreA Sophists. According to Hobbes (Leviathan), 
men lived originally in a state of nature in which there were 
no recognized criteria of right and wrong, no distinction of 
meum and tuum. Each person took for hims^ all that he could ; 
man’s life was “solit^, poor, nasty, brutish and short.” 
The state of nature was therefore a state of war, which was ended 
by men agreeing to give their liberty into the hands of a sovereign, 
who thenceforward was absolute. Locke ( Treatise on Government) 
differed from Hobbes in so far as he described the pre-social 
state as one of freedom, and held that private property must 
have been recognized, tliough there was no security. Rousseau 
{Contrat social) held that in the pre-social state man was imwar- 
Iflce and even timid. Laws resulted from the combination of 
men who agreed for mutual protection to surrender individual 
freedom of action. Government must therefore rest on the 
consent of the governed, the vohnii ginirale. Though it is 
quite obvious that the theory of a social contract (or compact, 
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as it 18 also called) contains a considerable element of truth*— 
that loose associations for mutual protection preceded any 
elaborate idea or structure of law, and that government cannot 
be based exclusively on force— yet it is open to the equally 
obvious objection that the very idea of contract belongs to a 
more advanced stage in human development than the hypothesis 
itself den^ds. Thus the doctrine, yielding as a definite theory 
of the origin of society to the evidence of history and anthrop- 
ology, becomes interesting primarily as revolt against medieval 
and theocratic theories of the state, 

SOCMLISM, a term loosely formed from the Latin adjective 
socialis (soctus, a comrade), and first used of certain doctrines of 
Robert Owen (g.v,). Socialist ** occurs in a discussion between 
Robert Owen and the Rev T. H. Roebuck at Manchester (pubL 
Heywood, Manchester, 1837), pp. 27, 133. From the context it 
seems a nickname. But the title “Owenist” was disliked by 
many supporters (see Cooperative Magazine, 1826, p. 28) and 
“ Co-operator ” was acquiring a different sense. The new term 
was used in 1838 in Franco (by Pierre Leroux), and figures in 
1840 in Rey baud’s Socialistes modemes* 

Definition. — Socialism is that policy or theory which aims at 
securing by the action of the central democratic authority a 
better distribution, and in due subordination thereunto a better 
productio 1, of wealth than now prevails. 

This definition may not entirely cover the ancient and medieval 
theories to which tlie name has been given by modem writers 
(see also Anarchism, Communism, Co-operation). It hardly 
covers the schemes of Robert Owen himself. But just as 
chemistry is not alchemy, or astronomy astrology, modem 
socialism is not to be identified with Utopian fancies, and need 
not be so defined as to embrace them. For a like reason it need 
not be so defined as to include every tenet of leading socialistic 
writers. We must disentangle their socialism from what is 
superadded to it and not involved in the socialistic idea. 

The word began in the days of Owen ; but, as there were 
utilitarians before Mill made the name current, so there were 
socialists before Owen. Socialism, as a policy, begins with the 
beginnings of politics. As a theory, it begins whenever the state 
is perceived to have a distinct office from other factors in the 
order of society, and that office is so magnified that the whole 
or main charge of the economic resources of the people is assigned 
to the state, whether for production or for distribution. There 
was anarchism among the Cyrenaics and Cynics. Phaleas of 
Chalcedon was a communist. There is state socialism in the 
Republic of Plato, and much remains in the Laws. It is true 
that in those days society and state are not clearly distinguished. 
When Aristotle tells us that “ man is by nature a political 
animal” {Politics, i. i), the adjective is ambiguous. But the 
individual and tlie state are not confused ; they are even, by the 
Cynics, too far separated. 

State and individual were also well apart in Rome, under the 
Roman system of legd rights— public, private, real, and personal. 
There were socialistic measures in Rome, panis et circenses ; 
and there were agrarian, to say nothing of usury laws. But trade 
and industry were not usually regarded as worthy subjects for 
the state and the statesman to touch at all. There are instances 
of municipal socialism in Italy and the provinces under the 
Roman Empire (S. Dill, Roman Society from Nero to Marcus 
Aurelius, 1905, pp. 218, 220, 222). In the middle ages feudalism 
was more akin to paternal government tlian to individualism ; 
but it was, politically, too undemocratic to approach a true 
socialism. On its decadence something like a de facto municipal 
socialism made its appearance. The gilds of the ^eat cities, 
imperium in imperio^ regulated production and incidentally 
distribution. They did not prevent the existence of millionaires 
like the Fuggers, but they brought even these rich men under 
their rules. The equality was greater than the liberty, though 
neither was complete, to modem notions. 

With the breaking up of the gilds came what is commonly 
called individualism, llienceforward over against the control- 
ling government of the monarch or the commonwealth was to 
stand the commercial competition of free individuals. It is one 


of our modem problems to determine whether this individualism 
is doomed or not. It has never existed pure and unmixed 
Between the time of the gilds and the time of the trade unions 
lies the time, say in EngUnd in the 16th and 17 th centuries, 
when there were enterprising trade and busy industry, with 
enough of power surviving in tlie old organizations to prevent 
absolute anarchy. As invention followed invention in tlie i8th 
century, industry changed its form and became great instead of 
small. That is to say, it tended to become more and more an 
affair of large capital and large workshops, and, instead of the 
industrial individualism of small masters and independent 

manufacturers,” who were still hand ’’-workers, there was 
j appearing the industrial collectivism of the factory system, 
where manufacture was nothing without its machinery, its 
colossal division of labour and its strict technic.al discipline and 
drill. There was a sh('rt period in England when employers were 
allowed to draw advantage from the change without any hind- 
rance from the state. But in no greater time than one generation 
the regulation of factories began, the period of anarchy ended, 
and the commercial competition of free individuals began to be 
surrounded with safeguards, more or less effective. 

Modern socialism, as defined above, is (a) opposed to the 
policy of laissez-faire, which aims at the least possible inter- 
ference with industrial competition between private persons or 
groups of persons, and {b) suspicious of a policy of mere regula- 
tion, which aims at close surveillance and control of the pro- 
j ceedings of industrid competitors, but would avoid direct 
initiative in production and direct attempts to level the in- 
equalities of wealth. The leading idea of the socialist is to 
convert into general benefit what is now the gain of a few. He 
shares tliis idea with the anarchist, the positivist, the co-operator 
i and other reformers ; but, unlike them, to secure his end he 
would employ tlie compulsory powers of the sovereign state, 
or the powers of the municipality delegated by the soveieign. 
In the former case we have state soc^ism, in the latter municipid. 
Where there is direction or diversion of industry by the public 
force mainly for the benefit of a few, tliis is hardly socialism. 
It employs the same machinery, the public force s and it secures 
a revenue which may possibly be used for tlie general benefit, 
as iii the case of protective duties. But in such cases the general 
benefit is only a possible incident. So to (for example) as 
protection succeeds in keeping out the foreign competitors, the 
main result is the assured gain or prevented loss of a few among 
the citizens. Socialism by intention and definition would secure 
benefits not for a few, a minority, or even a majority, but for all 
citizens. Communism has tlie same end in view ; and socialism 
and communism {q*v.) are often confused in popular tiiought. 
But thecommunist need not be a socialist; he may be an anarchist, 
an opponent of ail government; wdiile the socialist need not 
be a communist. The socialists of the 20th centuiy rarely, if 
ever, demand that all wealth be held in common, but only that 
the land, and the laige workshops, and the materials and means of 
production on a large scale shall be owned by the state, or its 
delegate the municipality. The despotism of gilds would not 
now be tolerated. The strictest public regulation of trade and 
industr>' will probably continue to be that of tlie state, rather 
than of tlie municipality, for local rules can be e\'aded by migra- 
tion, the state’s only by emigration.^ But tlie smaller bodies are 
likely to display more adventurous initiative ; and it is significant 
tliat th^ appear in the imagination nearer to the individual than 
the state even of a small people can ever appear to its own 
citizens. Yet it is not the smallest unit, tlie parish, that has 
shown most activity in England, but the county, a unit aritli- 
metically nearer to tlie state than to the individual. 

It might be plausibly argued that the movement of modern 
events has been rather towards a kind of anarchism {q*v.) th:Lxi a 
Wnd of socialism, if it were not for the clement of conipulsion 
(quite contrary to anarchism). Even the Englisli poor law, 
universally called socialistic, is administered locally and tlie 
degree of socialism varies with the parishes. When the state’s 
regulation went further and further in a succession of Irish Land 
Acts (1870, x88i, 1903), it assumed a socialistic character ; tlie 
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face of agricultural industry was transformed for the benefit of 
the majority^ if hardly of the whole, by the action of the state. 
But the result has been a state-aided individualism. The 
attempt to transform all industries by protection has not been 
made by the English state in these days. It remains broadly 
true that, since the English state became more democratic 
(Reform Acts of 1832, 1867, 1884), its socialism has become more 
and more of the municipal character. The end in view having 
more to do with economics than with politics, it mattered little 
theoretically whether the power exercised was that of the central 
authority acting directly or the delegated power in the hands of 
the smaUer public bodies. 

This has been the course of events in England with little 
conscious theory or principle on the part of the people or even of 
its leaders. It is certainly a partial fulfilment of the aspirations 
of those whose theory or principle is socialism. The most 
important form of modem socialism, which may be called for 
convenience “social democratic*' socialism, is founded on 
economic theory more or less clearly understood ; it is therefore 
often described as economic or scientific socialism. Many men 
have become socialists less from logic than from S3rmpathy with 
suffering. But modem socialism without disowning sentiment 
knows the need of facts and sound reasoning better than its 
predecessors, whom it calls Utopian, While among civilized 
peoples the suffering has on the whole grown less, the influence of 
socialism has grown greater ; and this is largely owing to the 
efforts made by the best socialists to reason faithfull5r and 
collect facts honestly. The remarkable extension of socialism 
in Germany may be traced in great part to the special circum- 
stances which have made social democracy the chief effective 
organizer of working men in that country. But modern socialism 
is not a purely German product. To scientific socialism England, 
France and (jcrmany have all made contribution. 

Its theoretical basis came, m two curiously different ways, 
from practical England. The idea that the underpaid labour of 
the poor is the main source of the wealth of the rich is to be found 
not only in Godwin and Owen but in the minor English land- 
reformers and revolutionao^ writers of the i8th and early 19th 
centuries, such as T, Spence, W. Ogilvie, T. Hodgskin, S. Read, 
W. Thompson. The positions of Ricardo that value is due to 
labour and that profits vary inversely as wages were taken by 
Marx (without Ricardo’s modifications) as established doctrines 
of orthodox political economy. It was declared to be a scientific 
truth that under modern industrial conditions the “ exploita- 
tion ** of the labourer is inevitable. In the theory of rent the 
exploitation of the tenant by the landlord was already admitted 
by most economists. It was for the socialists to show that the 
suvation both of tenant and labourer lay in the hands of the 
central authority, acting as the socialists would have it act. 

France li^d been prepared for socialism by St Simon and 
Fourier. The revolutions of 1830 and 1848, though on the whole 
unsuccessful in directly organizing labour, made scxnalistic ideas 
circulate widely in Europe. Men began to conceive of a political 
revolution which should be also a social revolution, or of a social 
and industrial revolution which should be also political. We 
may say broadly tliat the socialism of 1910 was either inspired 
by the ideas of that time or is coloured by them. Modem 
scientific socialism was thus about fifty years old towards the 
end of the first decade of the 20th century. It would have little 
claim to be scientific if it had undergone no change in that time ; 
but the cliange was not greater tlmn the change in orthodox 
economic doctrine, which indeed it had followed. 

Its adherents may be classified (1) according to theory and 
(2) according to policy, though, as i^ientific socialism is really 
both theory and policy, being a political claim founded on an 
economic argument, the distmction is sometimes a matter of 
emphasis. 

There are theorists who find the exploitation of the tenant 
by the landlord to be the main evil whether it involves the 
degradation of the labourer or not. As some theologians confine 
their criticism to the Old Testament, so Henry George and 
Frofes^r A. horn, shutming the name of socialist, would not 


directly attack the system of modem large capitals but the 
appropriation of land. The social-democrat attacks both. He 
eitiier takes Marx as guide, or, allowing Marx to be vulnerable, 
he stands on received economic doctrines with the addition of a 
political theory. He may himself rest content with the national- 
izing of the means of production or he may tend towards 
communism. 

In policy there is a difference between those scientific socialists 
who admit of no compromise with the existing order and the 
other scientific socialists who are willing to work with the existing 
order. The straitest sect would keep quite aloof from ordinary 
politics. The first step towards compromise is to allow the 
formation of a socialistic party in the legislature, bearing a 
protest against all other existing parties. This is the rule on 
the continent of Europe. The next step is to allow members 
of the party to be also members of other existing political 
parties ; this is common in England and her colonies. The 
political history of scientific socialism is to a large extent the 
history of its attempts to avoid, to effect and to utilize the 
compromise. 

There is, of course, a large body of socialists outside any organ- 
ization. Partly from the teachings of socialists and partly from 
literary descriptions of the aims and reasons of socialism, there 
are multitudes who think socialistically without defining their 
own position with the exactness of the scientific socialist. It 
is often these amateurs who fall readily into Utopias and who 
confound the boundaries between socialism and communism. 
This is done for example by such writers as H. G. Wells and 
Upton Sinclair. The temptation is evident. Tlie borderland 
between large production and small may be sometimes debate- 
able ; and, as soon as the socialistic nationalizing of large 
production is extended to small, the way is open to the Utopias 
of communism. Communism is an idea far more utopian than 
socialism. Like the idea of a kingdom of heaven or a millennium , 
It springs often from a spiritual enthusiasm that feels sure oi 
its end and, at first at least, recks little of the means. 

The enthusiasm may sprbg from a real conversion of the 
sort described in the Republic of Plato (vii. 516). Even scientific* 
socialism, depending theoretically on close adherence to economic* 
principles, depends practically on this conversion. It is as with 
Christianity, which depends on its theology but also on its 
change of heart ; till we have refuted both we have not refuted 
Christianity. So a change of heart, which is also a change of 
view, is to socialism, as a religion, what economic and political 
theory is to it as a creed. All that is best in anarchism shares 
this spiritual feature with socialism. It is of a higher type than 
the human sympathy which went with utopian socialism ; 
it includes that sympathy and more. It requires a mental 
somersault of the kind taken by Hegel’s metaphysician and 
(analc)gic:ally) by Dante at the earth’s centre. The observer 
begins to see the world of men all over again, throwing from him 
all the prejudice of his class and abstracting from ^1 classes. 
This abstraction may be less hard for those who belong to a 
class that has little, than for those of a class that has much, as 
religious conversion is held to be easier for the poor. But it is 
not really easy for any. The observer tries to conceive what 
is at bottom the difference between rich and poor. Casuists 
can show that the line is a vanishing one, and that there are 
large groups of cases where the distinction is unsubstantial. 
Such borderlands are still the sporting ground of economists 
and philosophers and biologists. We could hardly contend, 
however, that no distinctions are true which break down at the 
border. It seems unsafe to say there is no war of classes, because 
at their nearest extremities the classes pass into each other. 
At the utmost we might infer that the best way to bring the war 
to an end was to crowd the nearest extremities. At present, 
taking the contrast not at its least or greatest but at its mean, 
we find it no fancy. The features that make the lower as 
distinguished from the higher are of different quality and kind, 
not merely of amount, "fhey are described perhaps most fully 
by Tolstoy in Que fairef, but they are brought to the ken of 
every one of the rich who can overhear the daily talk of the poor. 
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enter into their daily cares and put himself in their place. If 
he makes the somersault and is “ converted,” all the little and 
great privileges of the rich seem now to have as many presump- 
tions against them as were before in their favour. 'N^y should 
he have so much comfort and they so little ? why should he be 
secure when they live from hand to mouth ? why should art and 
science and refinement be thrown in his own way and be hardly 
within their reach at all ? Such and similar ponderings are not 
far from a revolt against inequality, whether the revolt takes 
the shape of anarchism or of socialism. It carries us beyond 
the paternal socialism of Carlyle and Ruskin or even of the 
author of Sybil, relying as Disraeli did on the “ proud control ” 
of the old English state, which was occasionally and spasmodic- 
ally constructive as well as controlling, but was always actuated 
by a feeling like that of a chief to his clansmen. The exponents 
of paternal socialism have no clear consciousness of the change 
in the state itself. They think they can still use the old tools. 
They see that the people have changed, but they do not see that 
if the past cannot be revived for a people neilker can it be 
revived for a state. The idea of lordship (as distinguished from 
leadership) is becoming intolerable; and' this restivencss may 
contain a safeguard against one of the worst risks of socialism, 
bureaucracy. Before the governing bureaucracy had destroyed 
all originality and eccentricity, the sovereign people would have 
discovered for itself that ** tyranny is a poor provider.” 

Grtfo/ Britain, — In Engird a cert^ academic interest in 
socialism was created by Mill’s discussions on the subject in his 
Political Economy (1848) and a more practical interest by the 
appearance of the Chmtian Socialists. The red fool-fury of 
the Seine” caused prejudice even against such harmless en- 
thusiasts. The People’s Charter (in the ’thirties) had no socialistic 
element in it. Socialism first showed signs of becoming a popular 
movement in England after the lecturing tour of Ilcnry George 
(1881-1882) in advocacy of the nationalizing of the land. About 
that very time (1880) the Democratic (afterwards in 1883 the 
Social Democratic) P'ederation was formed by advocates of the 
whole socialistic programme. A secession took place in 1884 
when William Morris, H. M. Hyndman and Belfort Bax founded 
the Socialist League. William Morris parted company with 
the league in 1890, and seems to have become more anarchist 
than socialist. Edward Bellamy’s Looking Backward (1887) 
made some impression among intellectual people in England ; 
but Robert Blatchford’s Merrie England (1894) made much 
more way amongst the multitude, followed up as it was by his 
newspaper the Clarion, There were still few signs of a strong 
party. The first members of the Fabian Society (1888) were by 
definition opportunists, and though the Fabian Essays (1889) 
were socialistic they were the decimations of men willing to use 
the ordinary political machinery and accept refonns in the 
present that might point to a socialistic solution in the very far 
distance. Most of the Fabians became hard-working radicals 
of the old type, with general approval. England does not love 
even the appearance of a revolution. Nevertheless a change lias 
come over tlie spirit of English politics in the direction desired 
by socialists, though hardly through any efforts of theirs. The 
chaise was predicted by Herbert Spiencer in i86o (yi^estm. Rev. 
April) some years before household suffrage (1867). In The 
Man versus the Stale (1885) he demonstrates that liberal legisla- 
tion which once meant the removal of obstacles now meant the 
coercion of the individual. Though a laxige part of the coercive 
measures enumerated by Spencer are rather regulation than 
socialism, undoubtedly there is here and there a socialistic 
provision. Thomas Hill Green’s dictum, “ It is the business 
of the State to maintain the conditions without which a free 
exercise of the human faculties is impossible ” (Liberal Le^'slation 
and Freedom of Contract, 1881), did not in app^rance go much 
further than Herbert Sj^ncer’s that “ it is a vital requirement 
for society and for the individual to recognize and enforce the 
conditions to a normal social life ” (The Man versus the State, 
p. 102) ; but the former saw clearly that the policy of the future 
must go beyond mere regulation. Too much import^ce has 
been attached to a saying of Sir William Harcourt in 1888, 


“ We are ^ Socialists now.” He meant no more than that we 
are all social reformers who will use the aid of the state without 
scruple if it seems necessary. He did not mean that the English 
people liad adopted a general principle of socialism. Except 
m the case of free trade, it is hard to discover a general principle 
in English politics. The English people judge each case on the 
merits, ^d as if no general principle ever affected the merits. 
Regulation and not initiative is the prevailing feature of the 
action of government even now. The railways are still in private 
hands. The state railways, canals and forests of India, though 
John Morley (afterwards Viscount Morley) “made a present 
of them to the Socialists ” (House of Commons, 20th July 
1906), are the public works of a modern benevolent despotism, 
and do not go very far beyond those of its ancient prototype. 
They are the works not of the Indian but of an alien demo- 
cracy. Contrariwise, in England itself, possessed of a fair 
measure of self-government, crown lands, government dock- 
yards, army, fleet, post office were in existence when there 
was no thought of state socialism ; they are not modem innova- 
tions but time-honoured institutions. 

The same is true of a great part of municipal socialism. It 
existed in the middle of the 19th century, and no local community 
would have been deterred from having its own v/ater-supply 
or gas works by any fear of socialism. The fear is still less 
deterrent now ; and we have seen electric lighting, tramways, 
parks, markets, ferries, light railways, baths and wash-houses, 
house property, river steamers, libraries, docks, oyster beds, 
held by towns like Glasgow, Birmingham, Manchester, Liverpool, 
Leeds, Bradford, Huddersfield, Colchester. Sometimes the 
management is economical, sometimes wasteful; but in all 
cases the iind(jrtakings have been supported by a majority who 
care little for general theory and everything for local interest.s. 
The unity of administration ” successfully advocated by 
Edwin Chadwick in the later Victorian period, and requiring 
“ competition for the field but not in the field,” is not inconsistent 
with municipal socialism. This last has been provided with 
new machinery by the establishment of county and district 
councils (t888), parish councils (1894) and even the perhaiw- 
otherwise-intended metropolitan borough councils (1899). 
Till 1907, when the progressive party in the London County 
Council were heavily defeated, that council was certainly moving 
in the path of municipal socialism. But, in its achievements 
as distinguished from its claims, it had not overtaken, still 
less surpassed, Birmingham or Glasgow. Municipal socialism in 
Britain finds many critics ; it has the drawbacks of all democratic 
self-government. It is sometimes wasteful ; but it is seldom 
corrupt ; and there is no general desire for a return to a less 
adventurous policy. In the country districts democracy is still 
imperfectly conscious of its own power. There are acts on the 
statute book that would well equip a parochial socialism ; but 
socialists seem to be able to do little more than accelerate slightly 
wliat seems to be the inevitably slov^ pace of political reform 
in England. Whether the extension of the franchise to women 
will (juicken the rate of reform is uncertain. 

With every allowance, the change in English politics has been 
real, and it has been due in a great measure to the growth 
of organization among working men. The old trade unionism 
passed out of its dark ages by the aid of legislation (in 1871), 
which was for thirty years (till the TafT Vale decision in 190T, 
the older view being restored by the Trades Disputes Act 1906) 
considered to give to the trade unions the advantages of a 
corporation without the drawbacks. At the spie time, through 
a better law of small partnerships (Industrisd and Provident 
Societies Acts 1852, 1862, 1876), the co-operative societies were 
making rapid progress. Compulsory education (1870) increased 
the intelligence of the labouring classes and therewith their 
power to use their opportunities. Labour legislation, removing 
truck, making inspection and regulation of factories more 
stringent (see the consolidating Act of 1878 and the Factory 
and Workshop Act 1901) and providing compensation for 
accidents (1906), was forwarded by both political pities. This 
was not socialism but regulation. The old unionists were 
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radicals of the old type. Not so the unionists who came first 
into prominence with the Dock Strike in London in 1889. The 
way had been prepared by demonstrations of the unemployed 
in 1887 and 1888. WTien unionism embraced unskilled labourers, 
and at the same time pressed on the federation of all trades 
societies and tlieir joint action, when, too, in the trade union 
congresses the intervention of the state was repeatedly claimed 
as essential to the success not only of an eight hours* day but 
of such socialistic measures as nationalization of the land, it 
was manifest that there w^as a new leaven working. The larger 
the numbtTS included in the trades societies the more their 
organization was bound to depart from that of the mass meeting, 
and to become indirect instead of direct self-government, 
government by representatives, and more and more by specially 
trained representatives. This w'as a tendency towards bureau- 
cracy, or government by officials, not the highest type of popular 
government. A better preparation for democratic government 
has l>een given by the co-operative societies. If it be true that 
under a coming socialism the working class must dominate, 
then every plxase of organization must be welcomed which 
widens their experience of self-government, more especially 
in the handling of industrial and commercial affairs. This last 
kind of education has been well gh'ei. by co-operation, though 
chiefly through capital and hired labour on the old pattern 
of the ordinary employers. Co-partnership societies, best 
exemplified in the midland districts of England, are more 
democratic; but their numbers are few. The claims of the 
w’orkman are somewhat in advance of his education. On the 
other hand it seems impossible in England to secure moderate 
concessions without extrav^ant claims. 

Germany . — In Germany it was long an axiom that socialists ; 
must leave ordinary politics and political machinery severely 
alone as an evil thing. The short and futile struggle for constitu- 
tional liberty in 1848-1849 had driven most of those who were 
“ thinking socialistically ” into abmdonment of political reform 
and into plans of fundamental change amounting to revolution. 
Karl Mario (1810-1865) and K. J. Rodbertus (g.v.) contented 
themseUes with laborious and profound studies not intended 
to bear immediate fniit in practice. Marx and Lassallc were not 
so pacific. The former was from the first (see his Manifesto 
of 1847) inclined to give socialism an international character, 
taking also no pains to distinguish it from communism. I.assallc 
desired it for his own nation first. Both of them were in a sense 
Hegelians. From Hegel they had learned that the world of men, 
like the world of things, was in con tant pro jcss of development ; 
but unlike Hegel they regarded human evolution as purely 
materialistic, effected always by a struggle between classes in 
society for the outward means of well-being. Feudalism, itself 
the result of such a struggle, had given place to the rule of the 
middle classes. The struggle to-day is between the middle 
classes and the working classes. At present those who do not 
possess capital are obliged to work for such wages as will keep them 
alive, and the gains from inventions and economics are secured by 
the employers and capitalists. Thv labourer works at his cost 
price, which is the socially necessary wages of subsistence 
(the bare necessaries of a civiliz. J life) ; but he produces much 
more than his cost, and the surplus due to his “ unpaid labour ** 
goes to the employer and capitalist. This is what Lassalle called 
the brazen law of wages,*’ founded on Ricardo’s supposed 
doctrine that (a) the value of an article that is not a monopoly 
is determined by its cost in labour, and (b) the wages of labour 
tend to be simply the necessaries of life. The tendency of the 
labouring population to increase beyond the means of stody 
employment is a frequent benefit to the capitalists in the periodic 
expansions of investment and enterprise, arising in response to 
new inventions and discoveries. Large business in modem 
economy -swallows up small. Not only the independent artisans 
and workers in domestic industries, but the small capitalists and 
employers who, cannot afford to introduce the economies and sell 
at the loWi|^BS|es of their larger rivals are disappearing. But 
the grow^ii the proletariat, together with the concentration of 
businiss into fewer hands and larger companies, will cause the 


downfall of the present system of industry. The proletariat 
will realize its own strength ; and the means and materials of 
production will be concentrated finally into the hands of the 
commonwealth for the good of all. This revolution, like that 
which overturned feudalism, is simply the next stage of an 
evolution happening without human will, fatally and necessarily, 
by virtue of the conditions under which wealth is produced and 
shared in our times. 

Such was in substance the view of all the German socialists 
of the last half of the 19th century. Even Rodbertus had 
advanced a claim of right on behalf of working men to the full 
produce of their labour, but thought the times not ripe for 
socialism. The others made no such reservations. lassalle 
planned a centralized organization of workmen led by a dictator, 
and called on the government of Prussia to establish from the 
public funds co-operative associations such as his opponent 
Schulze-Delitzsch had hoped to plant by self help. His socialism 
was rather national than universal. Marx looked beyond his 
own nation. He founded the International Union of Working 
Men in 1864, the year of Lassalle’s tragic death. Before the 
common clanger of police prosecutions and persecution the 
followers of I^salle and Marx were united at the congress of 
Gotha in 1875. The name social democrats had crept into use 
about 1869 when the followers of Marx founded at a congress in 
Eisenach the social clemocratic working men’s party. The party 
began to be a power at the congress of Gotha. J t is a power now, 
but its doctrines and policy have undergone some change. 

The last quarter of the 19th century witnessed (i) the repressive 
laws of 1878, (2) their repeal in 1890, (3) the three Insurance 
I.aws and (4) a cpiickened progress of German industry and 
wealth during thirty years of peace and consolidation. 

Bismarck’s government, alarmed by attempts on the life 
of the emperor and by the increased number of votes given to 
socialistic candidates for the reichstag, procured the passing of 
the Exceptional Powers Act {Ausnahme Gesetz) in 1878. The 
legislation at this time resembled the Six Acts of 1819 in England. 
Combined action and open utterance in Germany became almost 
impossible ; and for organs of the press the social democrats had 
recourse to Zurich. Liebknecht and Bebel could still raise their 
voices for them in parliament, for Bismarck failed in his attempt 
to deprive members of their immunities (March 1879). But the 
agitation as a whole was driven underground ; and it speaks 
well for the patience and self-control of the people that no wide- 
spread excesses followed. The declaration of the Social Demo- 
cratic congress at Wyden, Switzerland, in 1880, that their aims 
should be furthered by every means ” instead of the old phrase 
** by every’’ lawful means,” was a natural rejoinder to the law 
that deprived them of the lawful means ; and it seems to have 
had no evil conseciuences. In t88t repression was so far relaxed 
that trade unions were allowed to recover legal standing. In 1890 
the reichstag refused to renew the law of 1878 for a fifth period ; 
and finally in 1899 it repealed the law forbidding the amalgama- 
tion of workmen’s unions, and specially aimed at the new social- 
istic unions, the natural allies of the social democrats. The 
vexatious prosecutions and condemnations for Majestats- 
bcleidigung {Use majesli) following 1890 did the cause more 
good than harm. The socialistic voters increased from 43743^ in 
1878 to 1,800,000 in 1894 and 2,120,000 in 1898, while the elected 
members increased from 12 in 1877 to 46 in 1894 and 56 in 1898. 
By 1903 the voters had increased to three millions and in the 
elections of February 1907 they were 3,240,000. The socialists, 
however, in 1907 found themselves represented by 43 members 
as against 79 in 1903, The reduced representation was due to a 
combination of the other parties against them, the matters at 
issue not being industrial policy but colonial government and 
naval expenditure. The increase in the number of voters remains 
\ proof that the power of the party in Germany has rather in- 
creased than diminished. In 1908 they gained seven seats in the 
Prussian Diet, where they had hitherto been unrepresented. 
Yet ** remedial measures ” had been passed which were intended 
to make socialism unneces.sary. Bismarck, who admired Lassalle 
and had no scruples about the intervention of the state, had 
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planned a series of measures for the insurance of workmen 
gainst sickness^ accidents and old age, measures duly carried out 
in 1883, 1884 and 1891, respectively. The socialists not unreason- 
ably regarded the government as their convert. They could 
point to two other “ unwilling witnesses,” the Christian Socialists 
and the “ Socialists of the Chair.” 

In the Protestant parts of Germany the socialists as a rule 
were social democrats, in the Catholic as a rule they were Christian 
Socialists. As early as 1863 and 1864 Dr Dollinger and Bishop 
Ketteler, followed by Canon Moufang, had represented socialistic 
sentiment and doctrine. Kettclcr, who had been under the 
influence of Lassalle, had hopes that the church would make 
productive associations her special care. Moufang would liave 
depended more on the state than on the church. All were awake 
to the evils of the workmen’s position as described by the social 
democrats, and they were anxious that the Catholic church 
should not leave the cure of the evils to be effected without her 
assistance. Ketteler died in 1877 ; and the pope's encyclical 
of the 28th of December 1878 bore no trace of his influence, 
mixing up as it dul socialists, nihilists and communists in one 
common condemnation- The encyclical De conditione opificum 
of 189X might show that the views of the Christian Socialists 
had penetrated to headquarters ; but the encyclical on Christian 
Democracy of 1901 (January) betrays no sympathy with them. 
The Protestant church in Germiiny has been hampered by fear of 
offending the government ; but it contains a vigorous if tiny 
body of Christian Socialists. Rudolf Todt, a country pastor, 
was their prophet. His book on Radical German Socialism 
and Christian Society (1878) led Dr Stocker, the court chaplain, 
to found an association for Social Reform on Christian Prin- 
ciples.” This was denounced rather unfairly by politicians of all 
ranks as an organized iiypocrisy. Its influence was shortlived, 
and its successor, the ** Social Monarchical Union ” (1890), shared 
the unpopularity of Stocker, its founder. F.ven the Socialists of 
the Chair, middle class Protestants as they were, would have 
nothing to say to it, but preferred to go a way of their own. 

From the year 1858 there had existed a league of economists and 
state.smen called the “economic congress” {Volkwirischalt'- 
licher Kongress)^ a kind of English Cobden Club, though it aimed 
chiefly at free trade among all sections of the German people in 
particular. After the Empire its work seemed finished ; and a 
new .society was formed, the “ Union for a Policy of Social 
Reform” (Verein jiir Socialpolitik), Profesijor.s G. Schmoller, 
W. Roscher, B. Hildebrand, A. Wagner, L. J. Brentano, the 
statistician E. Engel and others met at Halle in June 1872, and 
a meeting of their supporters followed at Eisenach in October of 
that year. These Kaiheder-Socialisten or Socialists of the Chair 
(academic socialists) agreed with the social democrats in recog- 
nizing the existence of a “ social que.stion,” the problem how to 
make the labourers’ condition better. To the old-fashioned 
economist thi.s was no problem for the legislature ; competition 
solved its own problems. But, while the social democrats 
looked for social revolution, the academic socialists were content 
to work for social reform, to be furthered by the state. The state 
was, to them, “ a great moral institution for the education of 
the race.” They were a company of moderate state .socialists, 
relying on the state and the state as it tlien was. They did much 
gratuitous service to the government in the preliminary in- 
vestigations preceding the great insurance laws. 

The German people were made a little more inclined to state 
socialism than before by the efficiency displayed by the bureau- 
cracy in the wars of 1866 and 1870. If the Insurance Laws are 
found to work well, this inclination may be confirmed, and the 
idea of a revolution may fall into the background. TheSttitude 
of the social democratic party became less uncompromising than 
in earlier days. Since they regained their liberty in 1890, their 
leaders have kept them well in hand. 'Fhcir principal journal 
Vonvdrts was conducted with great ability. Their aptation 
became as peaceful as that of trade unionists or co-operators in 
England. They ceased to denounce the churches. They tried 
to gain sympathy, quite fairly, by taking up the cause of any 
distressed workers, or even ill-used natives in colonies, and urging 


redress from the state. The present state had become to them 
almost unconsciously their own state, a means of removing evils 
and not a mere evil to be removed. The anarchists had been 
disowned as early as 1880. The extreme socialists who demanded 
return to the old tactics were cast out at Erfurt in 1891, and 
became “ Independent Socialists.” 

The controversy between friends and critics of socialism still 
rages in learned circles, producing a prodigious quantity of 
literature year by year ; but the old strictures of Treitschke and 
Schilffle seem now to have lost a little of their point. Though 
the programme adopted at Gotha in 1875 was not entirely or even 
seriously altered, the parts of it due to Lassalle fell into the 
background. For nuiny years Marx and not Lassalle was the 
great authority of the party. Marx died in 1883, but remained 
an oracle till 1894, when (just before his own death in 1895) 
Engels published the last volume of his friend’s book on capital. 
'I'he volume was expected to solve certain logical difficulties 
in the system. Instead of this, it caused a feeling of disappoint- 
ment, even among true believers. Many, like Bcbcl and Kautsky, 
kept up the old adoration of Marx; but many, like Eduard 
Bernstein, rightly felt that to give up Marx is not to give up 
socialism, any more than to give up Genesis is to give up tlieology. 
Bernstein openly proposed in congress that the old doctrines and 
policy of the party, involving as they do the despair of reform 
and insistence on the need of revolution, should be dropped. 
He had not carried his point in 1908, but bis influence seemed 
to be increasing. 'J’he death of Liebknccht (August 1900) re- 
moved from the ranks of the social democrats one of their most 
heroic figures, but also one of the strongest opponents of such a 
change of front. Yet Liebknccht himself had made concessions. 
It was impossible for a man of his shrewdness to close his eyes 
to what the state had done for the German workman. It was 
impossible, too, to ignore the progress that Germany had made 
in wealth and industry since the creation of the Empire in 1871. 
Germany has been fast becximhig a manufacturing country ; 
and, though the growth of large manufacturing towns in the 
Rliine valley and elsewhere has multiplied scjcialists, it has added 
to the income of the German workman. He is further from 
poverty and distress ; and hLs socialism means an endeavour 
after a larger life, not, as formerly, a mere struggle against 
starvation. It is likely, therefore, to liave less and less of mere 
blindness and violence in it. 

The German socialists were chiefly interested in securing such 
an extension of the franchise in Prussia as would make their 
representation in the Prussian parliament correspond as near to 
the number of their adherents as in the Reichstag itself. They 
had only gained seven seats in the former in June 1908, though 
they had perhaps half a million of adherents in Prussia. They 
seemed for good or for evil to be taking the place of the old 
radical party. I'he position in Austria was somewhat different. 
The first general elections held under a really democratic suffrage 
(May 1907) resulted in the return of eighty social democrats and 
sixty Christian socialists to the Rcichsrath, as compared with 
eleven and twenty^six in the unreformed parliament. They 
were opposed (as anti-clerical and clerical) on many questions, 
but they made it certain that economic and industrial policy 
affecting the whole nation would rival and perhaps out-rival 
the questions of racial supremacy and haute politique that 
absorbed the attention of the old Rci('hsrath. 

France.- In France the socialists have found it harder to 
work in the parliamentary harness. Marx had said long ago that 
for the success of socialism besides iiinglish help there must be 
“ the crowing of the Gallic cock." French enthusiasm for social 
revolution is feeble in the country districts but very strongly 
pronounced in the large towns. The Communards of 1871 might 
be called municipal socialists of a sort, but their light went 
out in that amtee terrible. Something like a movement towards 
organized socialism began in 1880 on the return of some prominent 
members of the old commune from exile. A congress was held 
at Havre under the leadership of j. Guesde and J. A. Ferroul ; 
it adopted a “ Collectivist ” programme, Collectivisme meaning 
state socialism, A minority under J. F'. E. Brousse and J. F. A. 
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Joffrin broke away (in 1881) from the main body and stood out 
for municipal socialism, decentralization and, later (1887), self- 
governing workshops aided by public money. Co-operative 
workshops are already subsidized in France from the public 
funds, and favoured by preferences in public works and other 
privileges, without striking results. The Broussisies are also 
caUed Possibilistes^ as content with such socialism as is im- 
mediately practicable. They supported, for example, agrarian 
reform on the present basis of private property (Marseilles, 1892). 
After several unsuccessful negotiations, the amalgamation of 
the Collectivists, Possibilists and Blanquistes (extreme revolu- 
tionaries) was accomplished in 1899. But the body had not the 
cohesion of the German party. Though the socialists in the 
Chamber acted more or less loyally together, they were not 
closely controlled by the organization outside. In consequence 
(like Mr John Bums in England in 1905-1906) those who accepted 
office usually came under a cloud. This happened to M. Millerand 
when he became minister of commerce in the Waldeck Rousseau 
government of 1899, and in a less degree to M. Jaur^s when he 
became vice-president of the Chamber. M. Millerand was, 
indeed, expelled from the party, and at the socialist congress of 
Amsterdam (August 1904) a strongly worded resolution con- 
demned any participation by socidists in bourgeois (middle- 
class) government. The vote was not unanimous, and the 
resolution itself was attributed to the German Bcbel. An attempt 
was made in Paris (April 1905) to bind the various parties of 
French socialists more closely together by forming a new Social- 
ist party, the French Section of the International Labour Union.'* 
It laid down stringent rules for the guidance of socialist deputies. 
In comparison with the steady united action of the Germans, 
the proceedings of the French socialists, perhaps from their 
greater political liberty, seems a wayward guerilla warfare. The 
French state is not on principle averse from intervention. It has 
been alw-ays more ready than in England to interfere with 
competitive trade and to take the initiative on itself. It controls 
the Bank of France, owns most of the railways, and directs 
secondary as well as primary education. After the disputes at 
(^rmaux (in 1892) it proposed to take over the mines. There 
is no general poor law ; but old-age pensions have been voted, 
and workmen’s compensation is as old as 1888. State socialism 
might have gone farther if French bureaucracy had not proved 
less efficient than Gennan. 

Though there are socialistic French professors there can hardly 
be said to be a body of academic socialists in France. The 
strongest economic writing is still that of the orthodox economists, 
P. E. Levasseur, P. P. Leroy-Beaulieu, Yves Guyot. Even 
Professor Charles Gide, though reformer, is not socialist. Of 
the two party periodicals La Revue socialiste is moderate, Le 
Mouvement socialiste hardly so. The latter is in many ways 
more akin to anarc:hism than state socialism. Socialism has 
its allies in the sporadic Christian socialism of the Churches, both 
Catholic and Protestant, and in the solidarists who would trans- 
form the existing system of employment without abolishing 
private property. TTie school of Le Play, though devoted to 
social reform, can hardly be called an ally of socialism. 

Netherlands, — Socialism has found a kindlier soil in Belgium 
and Holland, and these countries have been the favourite 
meeting-place in recent years of congresses of all denominations 
of socialists. In Belgium the Flemish social democratic party 
led by de Paepe united in 1879 Brabantine or Walloon. 

They organized trade unions. 7 "hey helped the liberals in 1893 
to procure the extension of the suffrage. In 1907 they had 
thirty representatives in parliament. TTie flourishing co-operative 
societies, Vooruit (Forwards) in Ghent and Maison du people 
of the Brussels bakers, were the work of their members. Its 
success in co-operation is almost the distinctive feature of 
Belgian socialism. Socialists helped to procure the adoption by 
Belgium of a system of old-age pensions for the poor in 1900, 
and of the cheap trate which do so much for the workmen in 
town and countiy-^^ln *^HolIand, which is not a crowded manu- 
facturing^ dountry but even now largely agricultural and pastoral, 
the socialists are less formidable, if that be the right word. They 


came into line with the German socialists in 1889. Social reform 
proceeds with or without their aid. There has been a factory 
act since 1889 and an act for workmen’s insurance against 
accidents since 1900. Municipal socialism has made progress. 
The great railway strike of 1903 aroused public interest in the 
condition of the workman, but the legislation that foDowed was 
rather regulative than socialistic. 

Switzerland, — Switzerland, for generations a refuge to exiles, 
shows them hospitality without sharing their views. There is 
little legislation of a socialistic nature ; socialists are to be found 
here and there, especially in the German cantons. 

Scandinavia. — Scandinavia stands less apart from European 
movements than formerly, but industrial legislation is rather 
regulative than socialistic. Hjalmar Branting, one of the most 
prominent socialists, was in 1908 a member of the Swedish parlia- 
ment. The trade unions of Denmark are largely .socialistic, but 
Denmark is no nearer complete conversion than England. 

Italy, Spain, — Socialism might be thought to find a better soil 
in Italy and Spain. Italy has been described as “ all prole- 
tariat.” But a great depth of poverty fits a people rather for 
the anarchism of violence than for socialism. The social demo- 
crats have made way, notwithstaiiding, and in 1895 returned 
fifteen members to parliament. Milan is still the capital of the 
movement. Laveleye had the idea that revolution was hopeless 
in Italy because Rome was uninhabitable every summer. But 
social democracy in Germany, its own country, is not bound up 
with Berlin. Italy as a whole must make progress in social 
and political development before it can receive the new ideas 
and still more before it can grow beyond them. The burden of 
taxes leads to revolts of sheer despair, followed by repression 
•which has extended to socialistic clubs {fasci dei lavoratori) and 
even workmen’s unions. State socialism in the form of state 
railways has not been very efficient. Factory legislation is 
behind that of other civilized countries, and is of very recent 
origin (1902). Old-age pensions were introduced in 1898, and 
accidents insurance on the German model in the same year. 
Municipal socialism, finding .some trammels removed, had in 
the first decade of the 20th century begun to show itself in the 
large towns. In Spain there is a Socialist Federation ; there are 
socialist newspapers ; and there seems to be no doubt that the 
cause has gained ground, even as against anarchism. It may 
perhaps yet he a power in the legislature. It is mainly in Russia 
that anarchism has the field to itself. 

Russia,^ln spite of the hopes excited by the Duma, reformers 
in Russia have been strongly tempted to be anarchists, even of 
a violent type. Democracy had special difiiculties in reaching 
legislative power. Partly for this reason, ** social democracy ” 
has had a subordinate place. The Russian socialists have, some 
of them, rebelled against the view once essential to socialistic 
orthodoxy : tliat Russia must pass through the stage of capital- 
ism ” before reaching the stage of “ collectivism.” Marx him- 
.self (in 1877) conceded that the progress might be direct from 
the system of village communities to the ideal of social demo- 
cracy. Capitalism is already extending itself, and the con- 
sistency of the theory need not have been broken. Even so, in 
the absence of democratic government, the prospects of socialism 
are doubtful. In Finland there were in 1908 eighty socialist 
members in a parliament of two hundred. The party might 
console itself by the thought that over the whole Russian empire 
many more were socialists than could declare themselves so. 

Australia. — In contrast to nearly all the countries of ” Old 
Europe,” the self-governing colonies of Greater Britain stand out 
as nothing if not democratic. Nowhere is democracy sturdier 
than in Australia, the separate states of which liave since 1900 
been federated as one commonwealth. But while it has a pro- 
tective tariff and makes no pretence of a laissez-faire policy, the 
central government is less socialistic than the separate con- 
federated states. I’he progress even of these has been, as in 
England, rather in municipal than in state socialism. It is 
true that crown lands, mines and railways figure more largely. 
But to find state socialism in its vigour we must pass to New 
Zealand. 
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^ New Zealand. — ^Removed 1200 m. from Australia, its nearest 
civilized neighbour, secured by English naval power and “ com- 
passed by the inviolate sea,” New Zealand is better suited for 
the experiment of a closed socialistic state than perhaps any 
other country in the known world. It began its new career in 
1880-1890, too late for perfect success but not too late to secure 
a lai^e measure of public ownership of what elsewhere becomes 
private property. It owns not only the railways but two-thirds 
of the whole land, letting it oti long leases. It sets a limit to 
large estates. It levies a progress! ve income tax and land tax. 
It lias a labour department, strict factory acts and a law of 
compulsory arbitration in labour disputes (1895). There are 
old-age pensions (1898), government insurance of life (1871) 
and against fire (1905). Women have the suffrage, and partly 
in consequence the restriction of the liquor traffic is severe. 
There is a protective tariff, and oriental labour is excluded. The 
success of the experiment is not yet beyond doubt ; compulsory 
arbitration, for example, did not work with perfect smoothness, 
and was amended in 1908. But there has been no disaster. 
The decline of the birth-rate has been greater than in Britam. 
It is fair to add that the experiment is probably on too small 
a scale to show what might happen in larger countries. New 
Zealand has only 100,000 sq. m. of territory and about one 
million of inhabitants, mainly rural and of picked quality. The 
conditions of combined isolation and security are not easily 
obtained elsewhere. The action of the state has been in the 
great majority of instances rather regulative than construc- 
tive. 

Canada. — ^This last feature is still more marked on the great 
North American continent. The Dominion of Canada, from its 
foundation by confederation in 1867, has given itc land away too 
freely. The Dominion, indeed, has only had the land of new 
territories to dispose of ; the original states are the owners of 
their own unsettled lands. The Dominion government owns the 
Intercolonial railway but contents itself with subsidies to the 
rest, over which it has a very imperfect control (by its Railway 
Commission). It levies royalties on Yukon gold, carries out 
public works, especially affecting the means of transport between 
province and province ; and in theory whatever functions are 
not specially resr^rved to the provinces fall to the Dominion 
government. Tlie provincial governments, however, show the 
greater activity, Ontario owns mmes and railroads. Nova 
Scotia coal and iron fields. The operation of public utilities ” 
by the municipalities is encoiirageii. Over C-anada with the 
rise of large towns tliere has been an advance of municipal 
socialism, not only in^the largest, like 7 'oronto, but in the newer 
and smaller, such as Port Arthur on Lake Superior, where half 
the local expenditure is paid by public works. Munidpal 
socialism is still in advance of state socialism. Yet the Dominion 
has a democratic francliise, paid members, a labour department 
and free education. The democratic basis is not lacking ; but 
the nature of the country is not such as to make it likely that 
Canada will lead the way in socialistic experiments. The 
protective tariff, by developing groups of manufacturing in- 
dustries before their time, introduced into Canada some of llie 
troublesome features of luban civilization in older countries. 
According^ trade unions became better organized. Trusts (like 
that of the giocers, 1908) began to show themselves. But 
socialistic propaganda was mamly confined to the mining 
districts, especially in the far west: 

United States. — The ^eat American republic would seem a 
better field for socialistic experiment, having more men, more 
states and ample political liberty. But state socialism, in the 
strict sense of the action 01 the central supreme authority, is 
limited by the Federal constitution, and any functions urcssi^ed 
to the central authority by the constitution fall to the separate 
states. The separate states have rarely gone farther in a social- 
istic direction than England itsdf. In the way of restriction 
and regulation they have often done more (see Bryce, Amer. 
Commonwealth^ part v., chap. 95). From 1876 the separate 
states have had an admitted right to control undertakings having 
the nature of monopolies. The railways are in private hands ; 


and it was not till 1887 by the Inter-State and Commerce Act 
(followed in 1S88 by the Railway and Canals Act.) t^t the 
federal power secured control over the means of transport 
running beyond one state into anotiicr. In the same way the 
Anti-Trust Law of 1890 gave control over the great combinations 
for ** forestalli^ and engrossing ” the supply of articles of 
necessity or wide use. Socialists have regarded trusts as the 
stepping-stones to state socialism; but the American people 
would seem to prefer to see government controlling the trusts 
rather than itself displacing them. 

Trade unionism lias made better progress under the Federation 
of Labour than in the more ambitious Knights of Labour (1878). 
Like their English counterparts, the societies in the United 
States include numbers of socialists, and perhaps even more 
followers of Henry George in advocacy of the nationalization of 
the land and the “ single tax.” The death of Henry George 
(1897) not ended his influence. On the other hand, the 
socialists without compromise have had a “ Socialistic Labour 
Party” since 1877- Bellamy’s socialistic Utopia, Looking 
Backif)ard (1888), caused nearly as great a sensation as Henry 
George’s Progress and Poverty (1879). It led to the movement 
called '' Nationalism,” the scope of which was the nationalizing 
Ca the means of production generally. Of a less literary sort was 
the influence of ” Populism ” and the people’s party (formed in 
1889). Mixed up with the poUtics of W. J. Bryan in 1896, it 
lost a little of its uncompromising socialistic flavour. 

GcneraL Criticisms. — If the ideal of state socialism be viewed 
in an equally critical spirit, many of the objections brought 
by the moderate anarchists are seen to have their weight. A 
strong central government to which all power was given over 
all the chief industries in the country would, they say, be contrary 
to liberty. Our leaders would be too likely to become again our 
masters. Supervision would become irksome. Great power? 
would be a temptation to abuse of power. A democracy with 
a strong central government would need to leave much to its 
chosen guardians, and to retain tlie same men in the position 
of guardians till they fully learned the difficult business of their 
office ; but this in the end means either what we have now, 
a govmment by elected leaders, who, once elected, consult 
our wishes only on rare occasions, — or a government by per- 
manent officials, which means libe^ to go on in the old ways 
but grc^it feai* and jealousy of new ways, in fact, order without 
progress, no liberty of change. 

"J'his criticism becomes rather stronger than weaker if we press 
the doctrine of the supremacy of the working-dasses, a doctrine 
that figures largely with some socialists. We are told that having 
been nothing, the working-dasses wiD be everything ; havmg so 
long been the ruled, they will be the rulers ; they have produced 
for all the rest, the product will now be theirs instead of another’s. 
Tins doctrine is not essential to socialism ; it is indeed hardly 
consistent therewith. It would not be fair to press it, for no 
men know better than the scientific socialists that under modem 
conditions it is in most cases quite impossible to say what is 
the product of one m^’s labour. Articles are not made at one 
stretch by one individual. The contributions of the various 
hands and minds concerned from first to last in the production 
of a pocket-knife or a pair of trousers would trav’el over our stage 
like Banquo’s ghostly descendants in a line that seemed to have 
no ending. What the socialists demand, when they are not 
declaiming to uncritical sympathizers, is not that a man should 
have what he makes but that what is made by great capitals 
or on great estates should be so distributed that it is not engrossed 
by individuals, but satisfies the wants of as many as possible. 
There is no superior enlightenment in the ordinary unskilled 
or even skilled manual labourer to fit him above others for 
supreme power. According to socialists and anarchLsts and 
indeed all of us who are not incurable optimists, the hungry 
generations have trodden the working man down too much to 
m^e him instantly or even speedily fit to do the work of govern- 
ment himself. He is of like passions with ourselves. He will 
be perfectly qualified in process of time to share in such respons- 
ible work. But at present he needs training. 
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The anarchists for their part do not desire the concentration 
of industry and the rule of it from the centre by anybody, working 
man or not— and they think the sodal democrats quite wrong 
in believing the concentration inevitable. They point to the 
fact that at the present moment there is a partial revival of 
domestic industries, assisted by ^ and electricity. These are 
the small industries of people with small means ; tliey make 
a less imposing figure before the public than the great trusts, 
such as the Steel Trust, and the Sliipping Trust. The sums 
in\'olvcd are so immense that it might seem impossible for 
competitors to cope with the trusts ; therefore, it is thought, 
the trusts will soon rule alone, and, lest they should rule 31 , the 
state should take their place. A great combination approaches 
monopoly, and a far-reaching, wide-stretching monopoly (say 
of the carrying trade) might mean a public danger. Should 
we listen to our friends the socialists and avert the clanger by 
making the state the monopolist ? 

There seems no proof of tlie necessity of this extreme step. 
Where tliere is political danger the old-fashioned method of 
regulation and control by the state seems quite equal to the 
occasion. As yet the trusts are on their trial and their success 
is not certain, still less their abuse of the success when it comes. 
Their monopoly is not m absolute monopoly ; and they have a 
wholesome consciousness of the possibility of competitors. A 
government trust would have none such. In some instances 
there would be the further difficulty that to prevent political 
friction it would need to be a trust of several nations — ^an idea 
difficult to realke on such a scale and in such matters. 

The English mind does not turn readily to state trusts ; but 
it finds no difficulty in municipal and local trusts. Private 
local monopolies, like those of the water companies in London, 
W’cre as troublesome to the locality as any universal monopoly 
of the article could be ; and the remedy w'hich even London 
must find for the troubles will be the municipal trust. There 
are few instances in England of successful appropriation by the 
state of a business formerly competitive; railways are stili 
only regulated. But there are so many examples of successful 
appropriation by the local authorities tl\at the future absorption 
by them or the central authority of habitually unruly companies 
which have contrived in any way to abuse their monopoly may 
be deemed almost certain. The great demand of the scientific 
socialists is thus likely in England at least to break up into 
smaller separate demands that will obtain their answer separately 
by patient political action. 

Socialism is making progress, but not to any great extent 
state socialism. New Zealand itself, where it has perhaps done 
most and best, is not a proof to the contrary, the province of 
Ontario in Canada ha\'ing twice the area and population. Rather 
is it true that the state is more decidedly regulative. The 
ultimate result, to judge by the old countries, may be that each 
nation will include a community of groups more or less socialistic 
in organization, but will not itself be a socialistic state. The 
socialistic experiment is more likely to be tried by provinces 
than by states, by districts than l)y provinces, by towns tlian by 
districts. They all get their compulsory powers, as delegated 
to them, from the central authority ; but tlie central authority 
itself has shown little power of originative action, and it lacks 
the minute knowledge of the people on the spot. The one or 
two great industries and businesses (railways, post office, 
telegraphs, forests, census, coinage, in some countries) that 
have formed the chief public works that r.r every i ody's business 
and nobody’s business, will probably remain a stav concern ; 
but the limits to the state’s activity except in regulation soon 
arrive. On the other hand, there is no visible assignable limit 
to municipal or local socialism, as long as the state’s parliament 
leaves it a free If the localities choose to make sodal 

experime< Mit<blff ^ general policy to prevent them, 

if we of failure or of the tendency 

to corTuptii||^'l||e great fear-^;ip^tired up by the vision of 
sodalism has beei^e fear of a nc^^espotism. The despotisms 
of some hundreds of local bodies are ukely to checlcmate one 
another, or at least always likely by their varieties of pattern 


to provide a means of escape for individuals unhappy under the 
rule of any one of them. 

Anarchism, when at all rational, resolves the state into its 
component munidpalities and small groups. The question which 
carries us beyond anarchism is how such groups can last and be 
secure without a central state. They could only be so on the 
assumption of a change in human nature of which there is no 
sign. It seems not improbable that in the far future the strong 
central government will be so democratic and at the same time 
so wise with the wisdom of a great representative coundl that 
all that is sound in the contentions and aspirations of anarchists 
and sodalists will be secured by it. Before such a future arrives, 
we can best prepare for it by seeing to it whether in a new 
country or an old that our representative system represents us 
at our best. Our small councils and our great councils will not 
of themselves become cleaner for having larger powers. If 
they are not clean they are a public danger. If they are clean, 
the coming socialism, whatever be its precise complexion, need 
have no terrors. It too will represent the people at their best. 

BiBLloGRArHY,— For the writings of Owen, Marx, &c., see under 
their names. For the general history see John I^ae's Contemporary 
Socialism. For German socialism more particularly W. H. Dawson *s 
German Socialism and Ferdinand J.assalle. See also Karl Marx and 
the Close of his System^ hy Bohm Bawerk (translated by Mrs J. M. 
Macdonald, 1H98), Der Verein fur Socialpolitik und seine Wirk~ 
samheit auf dem Gebiete der gewerblichen Arbeiterfrage^ by Dr E. 
Conrad (1900). For English recent dcvcloi)rnents, J. Kamsay 
Macdonald » Socialism and Society ^ and S. Ball's Progress of Socialism 
in England*, also articles in 1 he Times (London) durmg January 
1909. For Australia and New Zealand, W. IK Keeves's State Experi- 
ments in Australia and New Zealand (1902). For the United States 
T. G. Brooks’s Social Unrest (1903). For municipal socialism see 
Major Darwin’s Municipal Trade (1903), and Dr K. C. Howe's 
Municipal Ownership in Great Britain (Bulletin of U.S. Bureau of 
Labour) ; also Municipal and Private Operation of Public Utilities 
(Keport of National Civic Federation, New York, 1907) and Munici- 
pal Corporations (Reproductive Undertakings) (Return to House of 
Commons, 1902), pages of statistics. On the nationalizing of 
railways see debate in House of Commons uth February 1908; 
also the article Railways: Economics^ For Italy, Bolton King’s 
” Recent Social Legislation in Italy/* Economic Journal (1903) ; and for 
France, J. L. Jaurds* Histoire du sociaiisme, and Ch. Gido’s Economic 
literature in France," Economic Journal (1907). (J. B.) 

SOCIAL SETTLEMENTS, associations of men and women of 
the educated classes who take up residence in the poorer 
quarters of great cities for the purpose of bringing cul- 
ture, knowledge, harmless recreation, and especially personal 
influence to bear upon the poor in order to better and brighten 
riieir lives. Practically, the watchword of such settlements 
is personal service. To Arnold Toynbee {q.v.) may be given 
the credit of leading the way in this direction, and the Hall 
which Canon Barnett established (in 1885) to his memory 
in the east end of London was the first material embodiment 
of the movement. Since then many settlements of the same 
or similar nature have sprung up in Great Britain and America, 
some too on the continent of Europe and some in India and 
apan. The sympathies of young men at the universities have 
een enlisted towards the movement, and an Oxford house, 
a Cambridge house, and other university missions have been 
founded in London. There are also many in connexion with 
various religious bodies. The practical spirit is shown in the 
formation of gilds, camps and institutes. I^ids and girls, and 
even children, are gathered together ; efforts being made to 
organize for them not only educational and religious opportuni- 
ties, but harmless recreation, while the dwellers in the settlements 
share in the games and identify themselves most sympathetically 
with all the recreations. Many of the residents take iUso a 
considerable share in the work of local administration. Women’s 
settlements probably are more general in the United States 
than in Great Britain ; but in both countries they carry out 
a great variety of useful work, providing medical mission 
dispensaries, district nurses, workrooms for needle-women, 
hospitals for women and children, &c. 

See W. Reason, University and Social Settlements (189^ ; S. Coit, 
Neighbourhood Guilds (1892) ; G. Montgomery, Bibliography of 
College, Social, University and Church Settlements (Boston, 1900). 
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SOCIETIES* LEARNED. Under Academies will be found a 
general account of the principal bodies of which that word forms 
part of the titles* usually denoting some kind of state support 
or patronage. But that account excludes a number of important 
scientific* archaeological and literaiy societies* chiefly founded 
and carried on by private collective effort. Most of the insti- 
tutions hereinafter mentioned are still flourishing. Fine art 
societies are not included. 

In their modem form learned and literary societies have 
their origin in the Italian academics of the Renaissance: 
private scientific societies arose chiefly durii^ the 19th century* 
being due to the necessity of increased organization of knowledge 
and the desire among scholars for a common ground to meet* com- 
pare results* and collect facts for future generalization. These 
bodies rapidly tend to increase in number and to become more 
and more specialized* and it has been necessary to systematize 
and co-ordinate their scattered work. Many efforts have been 
made from time to time to tabulate and analyse the literature 
published in their proceedings* as, for instance, in tbe Repertorium 
of Reuss (1801-1821) and the Catalogue of Scientific Papers 
of the Royal Society (1867-1902) for physics and natural science, 
with its subject indexes and the indexes of Walther (1845) 
and Koner (1852-1856) for German historical societies, A more 
recent example may be found in G. L. Gomme’s Index of Archaeo- 
logical Papers (1907). A furtlier development of the work done 
by societies was made in 1822* when, chiefly owing to Humboldt, 
the GeseUschaft deutscher Naiurforscher und Arzte first met at 
Leipzig. Tliis inauguration of the system of national congresses 
was followed in 1831 by the British Association for the Advance- 
ment of Science^ which has served as the model for similar societies 
in France, America* Italy, AustoUa and South ^rica. The 
merit of introducing the idea of migratory congresses into France 
is due to the distinguished arcliaeologist* M. Arcisse dc Caumont 
(1802-1873)* who established the Association Normande, which 
from 1845 held reunion in one or other of the towns of the 
province for the discussion of matters relating to history, archae- 
ology, science and agriculture, witli local exhibitions. From tiie 
same initiation came the Congris Archeologique de France (1834), 
which was organized by the Sociiii Fran^atse pour la Conserva- 
tion des MonumenU Ilistoriques, tlie Congres Scientifique, which 
held its first meeting at Caen in 1833 (directed by tlie Instiiut 
des Profhnces), and the Congris des Socieies Savantes des Diparte- 
menfs, which for many years after 1850 held its annual sittings 
at Paris. The idea received the sanction of the French govern- 
ment in 1861, when a Congres des Societis Savantes was first 
convoked at Ae Sorbonne by the minister of public instruction, 
who had in 1846 produced an Annuaire des Societes SavatUes. 
In Italy Charles Bonaparte* prince of Canino* started an associa- 
tion with like objects, which lield its first meeting at Pisa in 1839. 
Russia has had an itinerant gathering of naturdists since 1867. 
International meetings are a natural growth from national 
congresses. IVo remarkable examples of these cosmopolitan 
societies are the Congres International d' Archeologie ei ^Anthro- 
pologic Prihisioriquesf founded at Spezzia in 1865, and the 
Congris International des Oriefitalistes (1873). 

I. Science generally 

United Kingdom. — First in antiquity and dignity among English 
societies comes the Royal Society (q,v,) of London, wliich dates 
from 1660. In 1683 William Molyneux^ the author of The Case of 
Ireland Stated, exerted himself to form a society in Dublin after 
the pattern of that of London. In consequence of his efforts and 
latiours the Dublin Philosophical Society was established in January 
1684, with Sir William Petty as first president. The members 
subsequently acquired a botanic garden, a laboratory and a museum, 
and placed themselves in communication with the Royal Society 
of London. Their meetings after 1686 were few and irregular, and 
came to an end at the commencement of hostilities between James 
II. and William III. The society was reorganized in 1693 at Trinity 
College, Dublin, where meetings took place during several years. 
On 25th June 1731, chiefly owing to the exertions of Dr S. M. 
Madden, the Dublin Society for Improving Husbandry, Manufactures, 
and other Useful Arts came into existence. In January 1737 ^ey 
commenced to publish the Dublin Society*s Weekly Observations, 
and in 1746 the society was placed on the civil establishment, 
with an allowance of ;^5oo a year from the government. A charter 
erf incorporation was granted in 1750, and seven years later the 


Royal Dublin Society for the first time owned a house of its own, 
and in the following year began the drawing school, which subse- 
quently did so much for Irish art. Between 1761 and 17O7 govern- 
ment grants to the amount of for })romoting‘ national 

agriculture and manufactures were distributed by the society, which 
claims to be the oldest scientific body in the United Kingdom after 
the Royal Society of London. It has published Transactions (1799, 
&c.) ; and its Proceedings (1764-1775 ; 1848, &c 0 and Journal 
(1856-1876, &c.) are still issued, llie Dublin Univ. Phil, Soc, issues 
Proceedings, For the Royal Irish Academy, see Academies. 

The Royal Physical Society of Edinburgh was instituted in 1771, 
and incorporated in 1788 ; it is exclusively devoted to natural history 
and the physical sciences. With it have been merged many other 
societies, such as the Chirurgo-Medical in 1796, the American 
Physical in 1796, the Hibernian Medical in 1799, the Chemical in 
1803, the Natural History in 1812 (wliich brought in Brougham and 
Mackintosh) and the Didactic in 1813. It issues Transactions and 
Proceedings (1858, &c.). From the Philosophical Society of Edinburgh 
(1731) was developed the Royal Society of Edinburgh, whose charter 
is dated 29th March 1783. It was to comprise a physical and a 
literary class ; among the members of the latter were Robertson, 
Hume, Burke and Reid, and among those of the former Hutton, 
Black, Playfair, DugaUl Stewart and Watt. The literary division 
has b(^n much less productive than the other. A second charter was 
obtained in xSxi. The society has published Transactions (4to, 
1788, &c.) and Proceedings (8vo, 1832, &c.). The Royal Scottish Soc, 
of Arts (1821) publishes Transactions, 

The Linnean Society for the promotion of zoology and botany 
was founded in 1788 by Dr (afterwards bir) J. E. Smith, in order 
to supplem'mt the work of the Royal Society, and obtained a royal 
charter in 1802. llie herbarium and collections of Linnaeus, with 
the founder's additions, w'erc purchased after his death. It removed 
from Sir Joseph Banks's old house in Soho Square to Ihirlington 
House (London) in 1857, 8^*6 assumed the apartments it now 
occupies in 1873. It lias published Proceedings (1849, &c.). The 
Journal (8vo, 1856, and the Transactions (410, 1791, &c.) are 
divided into zoological and botanical sections. The Society for the 
Encouragement of Arts, Commerce and Manufactures took its origin 
in X753 from an academy established in the Strand by the landscape 
painter William Shipley. Attention was jiaid to tlie application 
of science to practical purposes, a subject passixl over by the Royal 
Society. Exhibitions of pictures by native artists were held, and 
the first exliibition of the Royal Academy took place in its rooms. 
A fi’osh start in a new career was made by the Society of Arts (since 
1909 known as the Royal Society of Arts) in 1847, when it obtained a 
charter and the presidency of the Prince Consort. The International 
Exhibition of 1851 ^rang from the smaller exhibitions previously 
held in its rooms. The East Indian section dates from 1869, the 
foreign and colonial and the chemical sections from 1874. Its 
organs have been Transactions (1783-1849) and the Journal (1853, 
&c.). Sir Joseph Banks, Count Rumford and other fellows of the 
Royal Society started the Royal Institution in 17991 when a site was 
purchased in Albemarle Street for “ an establishment in J-ondon for 
diffusing the knowledge of useful mechanical improvements/' to 
" teach the application of science to the useful purposes of life." 
The institution was incorporated in the following year. One of the 
most important epochs in the history of chemistry must be dated 
from the establishment of the laboratory where Davy and Faraday 
pursued their investigations. Belonging to the institution are 
foundations for professorships in natural philosophy, chemistry and 
physiology. Courses of lectures on special subjects arc given as well 
as discourses (once a week) of a more general and literary character. 
Its Journal has been issued since 1802. The London Institution 
was established on a similar Uisis in 1805 and incorporated in 1807. 
Tlie buUcUng in Finsbury Circus was erected in 1819. The British 
Association for the Advancement of Science was instituted at York 
on 27th September 1831 in imitation of the itinerant scientific 
I)iirliamcnt held in Germany since 1822 (already referred to), and 
arose from a proposal by Sir 1 ) . Brewster. A meeting is held annually 
at some place in the liiitish empire chosen at a previous meeting. 
The object of the association is to promote science, to direct general 
attention to scientific matters, ami to facilitate intercourse between 
scientific workers. Abstracts of the proceedings acid reports of 
committees are publishcid in the annual Report (1B33, <Si:c.). The 
Historical Society of Science (1841) printed a couple of volumes; 
and the Ray Society (1844), instituted for the printing of original and 
scarce old works in zoology and botany, still fiourishes. The Royal 
Colonial Institute was founded in 1868 and incorporated in 1882. 
It x)rovidcs a place of meeting fer gentlemen connected with the 
colonies and British India, undertakes investigations into subjects 
relating to the British empire, has established a museum and library, 
and gives lectures in its new building in Northumberland Avenue 
(London). It has published Proceedings since 1870. The Victoria 
Institute, or Philosophical Society of Greed Britain, was founded in 
1865 to form a connecting bond between men of science and others 
engaged in investigating important questions of philosophy and 
science, more especially those bearing upon the truths revesued in 
Holy Scripture. Its organ is the Journal (1867, &c.). The Royal 
Asiatic Society and the East India Association (1866) publish Journals, 
The A frican Society m^ts at the Imperial Institute and publishes a 



SOCIETIES, LEARNED 


JimnaX, The SeXbonM Soc, (1885) pcomotes nature etudy and 
&sues a M€ig* The foundation in 1821 ox the Society for the Encourage^ 
ment of the Useful Arts in Scotland, now usually known as the Royai 
Scottish Society of Arts, for the promotion of the useful arts and such 
branches of science as bear upon them^ was due to Sir D. Brewster, 
Sir J. Mackintosh and o^ers ; it was incorporated in i84Z, and has 
published Transactions since that year. 

The leading provincial sodettes of Great Britain of a general 
character are as follows: — Aberdeen, Nat, Hist, Soc, (1863), Trans,*, 
Phil. Soc, (1840). Alloa, Soc, of Nat, Hist, and Arch, (1863}, 

(1865, &c.)> Banff, Banffshire Field Club and Sc, Soc, (1880), Proc, 
Bath, Nat. Hist, and Antiq, Field Club (1866), Proc, (1867, &c.) ; 
Roy. Lit. and Sc, Inst, (1825), Proc. ; Bath Lit. and Phil, Assn, 
Bedford, Bedfordshire Nat, Hist Soc* (1875), Trans, Belfast, Nat, 
Hist, and Phil. Soc. (1821), Proc, (1852, &c.), museum; Naturalists* 
Field Club (1863), Proc, (1875, &c.). Berwickshire Naturalists* Club 
(1831), Proc. (1834, &c.). Birkenhead, Lit and Sc* Soc. JX857). 
Birminghcim, Nat, Hist, and Phil, Soc* (1858). Trans . ; Birmingham 
and Midland Institute Sc, Soc, (1870), Trans, 01 archaeological section 
(1871, &c.) ; Phil, Soc* (1876) has a fund for promotion of original 
research, Proc. ; Midland Union of Nat, Hist Societies (1877), 
Midland Naturalist Bolton, Lit* and Phil, Soc, (1871). Br^ford, 
Phil. Soc. (1865) ; Bradford Scientific A ssn. (1875), Journal* Brighton, 
Brighton and Hove Nat, Hist and Phil, Soc* (1855), Proc. Bristol, 
Naturalists* Soc, {1862), Proc* (x866, «&€.). Burnley, Lit, and Sc. Club 
(1873), Trans, Burton-on-Trent, Nat* Hist, and Arch, Soc* (1876), 
Trans, Cambridge, Phit Soc. (1819 ; incorporated 1832), for the 
promotion of philosophy and natural science, owns museum and 
Ubrary, Proc, (1843, cSbe.), Trans. (z82X, d;c.). Cardiff, Naturalists* 
Soc, (1867), Trans* Chester, ,Soc. of Nat* Sc,, Lit and Arts (1871). 
Cork; RoyeU Inst. (1807), library ; Cuvierian and Arch, Soc* (1836). 
Cornwall Royal Inst, at Truro (1818), devoted to natural philosophy, 
natural history, and antiquities, Journal (1864, &c.) ; Royal Cornwall 
Polytechnic Soc., at Falmouth (1833 ; founded by the daughters of 
R. W. Fox and others), for the encouragement of science and the 
fine and industrial arts, Trans, {1835, &c.). Cumberland Assoc, for 
the Advancement of Lit and Sc* (1876), provided a means of union for 
the local societies of Cumberland and Westmorland, Trans* Darbys 
shire Arch, and Nat, Hist Soc. (1878), Journal* Derry Nat, Hist, and 
Phit Soc, (1870). Devonshire Assoc, for the Advancement of Sc* 
(1862). Dorset Nat. Hist and Antiq* Field Club (1875), Proc* Dum^ 
friesshire and Galloway Sc., Nat. Hist and Antiq* Soc, (1876), Trans, 
Dundee, Naturalists* Soc. (1873). Eastbourne, Nat, Hist Soc* (T867), 
Proc. (1869, &c.). East of SccHand Union of Naturalists* Societies 
(1884), Trans, Ebbw Vale, Lit and Sc* Inst (X850). Elgin, Elgin 
and Morayshire Lit, and Sc* Assoc* (z836)« Essex Field Club (1880), 
museums at Stratford and Chingford. Exeter, Naturalists* Club 
and Arch, Assoc, (1862). Glasgow, Roy* Phit Soc. (1802), Proc. 
(1844, &c.) ; Nat. Hist Soc. (1851), Pf^oc* (1868, &c.] ; Soc* of Field 
Naturalists (1872), Trans* (1872, &c.) ; Andersonian Naturalists* Soc* 
Gloucester, Lit, and Sc* Assoc. (1838). Greenock, Phit Soc. (1861). 
Halifax, Phit and Lit Soc. (1830), museum and library. Hereford, 
Woolhope Naturalists* Field Club, Hereford Pomona and Trans, (1866, 
&c.). Hertfordshire Nat, Hist. Soc, and Field Club, formed in 1879 
from the Watford Nat. Hist* Soc, (1875), Trans. High Wycombe, 
Nat. Hist Soc, (1865). Magazine (1866, &c.). Hull, Lit and Phit 
Soc. (1822), Trans. (1824, &c.). Inverness, Sc* Soc* and Field 
Club (1875). Isle of Wight Phit and Sc. Soc* (1850), Kent {East) 
Nat, Hist Soc. at Canterbury (1858), Trans* Leeds, Phit and 
Lit Soc. (1820); Naturalists* Club (1870), Trans, Leicester, Lit 
and Phit Soc, (1835), Trans. Lewes, Lewes and East Sussex Nat. 
Hist Soc. (1864). Liverpool, Lit and Phit Soc. (1812 ; united with 
Nat. Hist. Soc. in 1844), Proc. (1845, &c.) ; Philomathic Soc* (1825), 
Trans. ; Polytechnic Soc* (1838), Journal (1838, &c.) ; Naturalists* 
Field Club (i860). Manchester, Lit and Phit Soc. (1781), two 
sections, one physical and mathematical, the other for microscopy 
and natural history— the original statements respecting the atomic 
liieory were given by Dalton in the Memoirs (17*9^ Proc.', 

FiM Natureiists* and Arch. Soc* (i860), Proc , ; Scientific Students* 
Assoc. (1861). Montrose, Nat. Hist and Antiq. Soc. (1836), museum. 
Newbuiy, District Field Club (1870), Trans. (1871, &c.). NewcasHe* 
on-Tyne, IdLand Phit Soc. (1793)1 library; Northumberland, 
Durham anSffkpxcastle Nat* Hist Soc* (1829), a museum (opened in 
1884), Trans.^^^Norfolk, Norfolk and Norwich Naturalists* Soc. (1869), 
Trans. (1870, &c.). Nottingham, Lit and Phit Soc. (1864) ; N^ra^ 
ists' Soc. (1852), Trans. Orkney Antiq. and Nat. Hist Soc. (1837), 
museum. Oxford. Ashmolean Nat, Hist. Soc* (1828), Proc. Paisley, 
Phit Institution {1808), free libra^ and museum ; Mr Coats pre- 
sented his observatory in 1882. Penzance, Nat, Hist, and Antiq, 
Soc. (1839), museum, Proc, (1845, &c.). Perth, Lit, and Antiq. Soc. 
(1784) : Perthshire Soc. of Nat* Sc* (1867), Proc. (1869, &c.), the 
.Scottish Naturalist {1870, Ac.). Peterhead, Buchan Field Club (1887), 
Trans, Plymouth, Plymouth Inst, and Devon and Cornwall N at* Hist 
Soc* (1812), museum, art gallery and library. Preston Sc* Soc.^ 
affiliated with British Assn. Richmond, Richmond and North Ridmg 
Naturalists* Fidd Club (1863), Trans* Ripon, Naturalists* Club and 
Sc. Assoc. (iSS). Rochdale Lit* and Sc* Soc*, Trans, Scarborough, 
Phit and Arch, Soc* (1831), museum and libra^. Severn Valley 
Naturalists* pSld Club, at Bridgenortli (1863). Sheffield, Lit and 
Phit Soc, (1822) ; Musaums Assoc* (1889)# Proc. and Joum. Shetland 


Lit* and Sc* Soc* at Lerwick (1861). Shropshire and North Wales Nat* 
Hist* and Antiq. Soc. (1835), at Shrewsbury. Somersetshire Arch, ana 
Nat, Hist* Soc., at Taunton (1849), Proc* (X85Z, &c.). Southwpton, 
Hartley Institution (founded under bequest of H. R* Hartley m 185^^ 
incorporated 1862), for the promotion of scientific, antiquarian and 
Oriental studies and the fine arts, owns a museum and library. 
Staffordshire (North) Field Club and Arch* Soc. (foimded as a natural 
history society in 1865 ; enlarged 1877), meets at Stone, Trans. 
Stirling, Nat. aist, and Arch. Soc. (1878), Trans* Stockport, Soc. of 
Naturalists (1884), Trans. Suffolk Inst of Arch* and Nat* Hist, at 
Bury St Edmunds (1848), Proc, (1848, Ac.), The East Anglian (x859j 
&c.). Swansea, Royal InstitisHon of South Wales, (founded 1835 ; 
incorporated 1883), with a museum and librarjr, promotes natural 
history and applied science, literature and fine arts, local history and 
antiquities. Tamworth, Nat. Hist, Geolog, and Anii^. Soc. (iSqi), 
Teign Naturalists* Field Club (1858). Torquay, Nat, Hist Soc. (1844), 
museum and library. Tweedside and Kelso Physical and Antiq* Soc. 
(1834), Warrington, Lit and Phil, Soc. (founded in 1870 upon 
the Xficr* Soc,). Warwickshire Nat* Hist and Arch. Soc* (1836); 
Warwickshire Field Club (1854). Whitby, Lit and Phil* Soc. (1822). 
Whitehaven Sc* Assn,, Journal* Wiltshire Arch* and Nat, Hist Soc., 
at Devizes (1853), Wiltshire Magazine (1853, &c,). Windsor, 
Windsor and Eton Sc. Soc., Trans* Witney, Nat, Hist and Lit Soc, 
(1858). Yorkshire Phil. Soc. (1822), the museum in tlxe grounds of 
St Mary's Abbey, York, contsuns a remarkable collection of Roman 
remains; Naturalists* Union of the natural history ^d scientific 
societies of the county (founded in i86x as the West Riding Consoly 
dated Naturalists* Soc,, reorganized in 1876), publishes the Naturalist 
{1876, &c.), Trans* 

Australia and New Zealand; Adelaide, Phil. Soc., Trans* (1865, 
&c.) ; South A ustralian Inst (1836) , library ; Roy* Soc. of S, A ustralia 
(1853), Trans,, Proc., Reports* Auckland, Auckland Inst* Brisbane, 
Queensland Pnil* Soc* (x86o),now the Roy* Soc* of Queensland (1884), 
Proc. Christchurch, Phil* Inst* Hob^ Town, Roy* Soc, of Tas- 
mania, Papers and Proc. (1843, &c.). Melbourne, Roy* Soc. of 
Victoria, Trans, and Proc. (1854, &c.) ; Nat. Hist Soc , ; Zool. and 
Acclim* Soc., Proc. (1872, &c.). Sydney, Roy* Soc* of N.S* Wales 
(1821), Proc* (1867, &c.) ; Linnean Soc* of N.S* Wales (1874), Proc. 
(1875, &c.) ; rhil* Soc,, Trans, (1862, &c.) ; Australasian Assoc* for 
Advancement of Sc*, Reports of Annual meeting (held at different 
place each year) (1888, &c.). Wellington, New Zealand Inst, Trans, 
and Proc* (x868, &c.). 

Canada : Halifax, Nova Scotian Inst of Sc*, Proc* and Trans. (1862, 
&c.). Montreal, Nat. Hist Soc* of Montreal (1827) , Canadian Rec* of Sc. 
Ottawa, Roy, Soc, of Canada, Trans* (3 ser.) (X882, &c.) ; Lit, and Sc* 
Soc. (1870), Trans* (1897, &c,). St John, Nat, Hist, Soc. of N* Bruns* 
(1862), Bulletins (26 vols.). Toronto, Canadian Inst* (zSag), Trans, 
and Proc* (1852, &c.) ; Roy* Canadian Acad, of Arts (x88o). Winni- 
peg, Hist and Sv* Soc* 

South Africa: Cape Town, South Afr. Phil* Soc*, Trans* (1878, 
&c.). 

WEST Indies : Kingston, Roy* Soc* of Arts of Jamaica, Trans* 
(1854, &c.) ; Port of Spain, Sc, Assoc* of Trinidad, Proc* (1866, &c.). 

India, &c. ; Calcutta, Asiatic Soc. of Bengal (1784), Journal 
(1832, &c. ; 1865, &c.), Bibl Indica (1848, &c0, Mem* (1905, &c.). 
Singapore, Roy. Asiatic Soc. [Straits Br,), Journal (1880, &c.). 
Shanghai, Roy. Asiatic Soc. (N* China Br,), Journal (1857, &c.)* 
Cairo, Inst Egyptien (1859). Mauritius, Roy* Soc* of Arts and Sc*, 
Proc* (1846, d:c.) and Trans. (1848, &c.). 

United States. — The Smit^onian Institution (q.v*), the most 
important scientific body in Ametica, is dealt with in a separate 
article. The first scientific society in the United States originated 
from a Proposal for Promoting Useful Knowledge among the British 
Plantations, issued by Dr Franklin in 1743. In the following 
year the American Philosophical Society was founded at Phila- 
delphia, with Thomas Hopkinson as president and Franklin as 
secretary. With it was united on end January 1769 another l^hila- 
delphia society. The Junto (1758), the records of which have been 
preserved. The American Philosophical Society is still in vigorous 
life, and is an exclusively scientific body and the oldest organized 
society in the United States for the pursuit of philosophical investiga- 
tion in its broadest sense. It pubhshes Transactions (4to, 1771, &c.) 
and Proceedings (8vo, 1838, &c.)* Second in point of date comes the 
American Academy of Arts and Sciences of Boston, incorporated in 
1780 with the object of furthering the study of the antiquities and 
natural history of the country. Its Memoirs (4to, 1785, &c.) and 
Proceedings (8vo, 1846, &c.) are still published. The Connecticut 
Academy of Arts and Sciences was incorporated at New Haven in 
1799. At first only devoted to matters connected with the state of 
Connecticut, it now embraces the whole field of the sciences and useful 
arts. It has issued Memoirs (1810-1816), and now publishes Trans- 
actions (x866, &c.) . One of the leading societies in the United States, 
the Academy of Natural Sciences of Philadelphia, founded in 1812 and 
incorporated in 1817, possesses an excellent library; the natural 
history museum is especially rich in conchology. It issues a Journal 
(1817, &c.) and Proceedings (1843, &c.). The American Entomological 
Society is merged with it. The Franklin Institute of the same city, 
incorporated in 1825* possesses a library, gives lectures and issues a 
Journal (1826, &c.). The Boston Society of Natural History was 
founded upon the Linnean Society (1814) in 1830 and incorporated 
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in 1831. It possesses a library and a cabinet of specimens. It 
has published the Boston Journal of Natural History (8vo, 1837- 
1863), Memoirs (4to, 1866, &c.) and Proceedings (1841, &c.). The 
Lyceum of Natural History, New York, was incorporated m 18x8 
and has published Annals from 1823 (1824, &c.) and Proceedings 
(1870, i&ct) . In 1 875 the name was changed to New York A cademy of 
Sciences. A number of American naturalists and geologists, having 
held meetings in various cities between 1840 and 1847, resolved 
themselves at tlieir Hoston congress in the latter year into tlie 
American Association for the Advancement of Science, which was 
incorporated in 1874. Its object is “ by periodical and migratory 
meetings to promote intercourse between American scientists.'* It 
has published Proceedings (1849, &c.). The National Academy of 
Sciences vriis incorporated at Washington in 1863 with a view to 
making the knowledge of specialists available for the service of 
government. There are two classes of members, those in mathe- 
matics and physics and those in natural history. It has issued 
Annuals (Cambridge, 1865, &c.) and Reports, as well as Memoirs 
(t866, &c.). The Academies of Sciences at San Francisco (1853), St 
Louis (1856, incorporated 1857), and Chicago (1857, incorporated 
1 865) deserve special mention. 

Among the remaining societies of a general scientific character are— 
Albany Inst, (1829), Trans, (1830-93), Proc. (1873-82). Ann Arbor, 
Michigan Ac, of Sc. (X89A). Baltimore, Maryland Acad, of Sc,, 
Trans. (1901). Boston, Col. Soc, of Mass, (1892), Trans, Brooklyn 
Inst, of A rts and Sc. Buffalo, Soc, of Nai, Sc, (1861), BiAl, Charleston, 
Elliot Soc, of Nat, Hist, (1853), Proc. (1855. Journal {^to, 1859, 
&c.). Cincinnati Soc, of Nat, Hist, (1870), journal (1878. &c,); 
Cin, Museum Assoc. (1881). Cleveland, Acad, of Nat, Sc, (1852), 
Annals and Proc. ; The Cleveland Society [Archaeol. Inst, of America] 
(1895). Columbus, Ohio State Acad, of Sc, (1891), Publ. Des Moines, 
Iowa Acad, of Sc, (1887), Proc, Hartford, Sc, Soc, (1896), formerly 
the Hartford Soc, of Nat, Sc, (1885), Bull, (1902, 8tc,), Indianapolis, 
Indiana Acad, of Sc. (1883), Proc, (1891, &c.). Ithaca, Amer, Phil, 
Assoc, (1902). Lincoln, Nebraska Acad, of Sc, (1891), Publ, Los 
Angeles, South California Acad, of Sc. (1891), Biitl, Madison, Wis^ 
consin Acad, of Sc,, Arts and Letters^ Trans. (1870, &c.). Milwaukee, 
Wisconsin Nat. Hist. Soc. (1857), Bull. Minneapolis, Minnesota 
Acad, of Sc,, Bull, (1873, &c.). Minneapolis Acad, of Fine Arts 
(1883), Bull. (1905). New Orleans, AthenAe Louisianais (1876), 
Comptes rend. New York, Amer, Inst, of the City of New York (1829), 
Journal (1H34), Trans. (1841, 8tc.); Amer, Inst, for Sc, Research 
(1904), Proc, and Journal. Portland (Maine), Soc, of Nat. Hist, 
(1850), Proc, (1862, Stc,), Poughkeepsie, Vassar Brothers* Institute, 
^oc, (1S74, &c., 1876, 8tc.). Rochester Acad, of Nat. Sc, (1881). 
St. Louis, Acad, of Sc. (1857), Trans, Salem (Mass.), Essex County 
Nat, Hist, Soc. (1833; now merged in the Essex Institute) pubhshed 
the American Naturalist (18O7-18O8), afterwards issued by the 
Peabody Acad, of Science, as well as Proc, (1856, &c.) and Bulletin 
(1869, &c.). San Francisco, Tech. Soc. of the Pacific Coast (1884), 
Trans, in Journal of the Assoc, of Engineering Societies, Santa 
Barbara Soc, of Nat, Hist. (1876), Bull. (1887). Sioux City, Acad, 
of Sc. and Letters (1885), Proc, (1903, &c.). Topeka, Kansas Acad, of 
Science (1868), Trans' Washington, Phil, Soc. of W ashington 
Bull. &c.), Wilkos-Barr<[?, Wyoming Hist, and Geol. Soc. 

(1858), Proc, and Coll. (1858, Slc,). 

France. The Institut de France (hchj Academies), which includes 
five separate academics, stands at the hea<I of all French societies. 
The SocUU Philotechnique, founded in 1795 and recognized as of 
public usefulness by a decree of ixth May 1861, had for its object 
the encouragement and study of literature, science and the fine 
arts; literary organ was an Annuaire (1840, See,). The SocUU d*En~ 
couragement pour I* Industrie Naiionale was founded in 1801 for the 
amelioration of all branches of French industry, and was recog- 
nized by the state in 1824 ; Bulletin, The AcadAmie Naiionale, 
Agricole, ManufacturUre, Commerciale was founded by the due de 
Montmorency in 1830, and also offers prizes and medals, and brings 
out a Bulletin (1830, &c.). The Association Frangaise pour VAvance- 
ment des Sciences (1872), founded on the model of the British Asso- 
ciation, holds migratory meetings and publishes Comptes rendus. 
With it has been amalgamated iJiQ Association ScienHfique de France^ 
founded by Lc Verrier in 1864. 

The departmental societies are very numerous and active. The 
chief are the following. Abbeville, Soc, d* Emulation ^1797), M£m. 

Agen, Soc. d*Agr,, Sc., et Arts (1784), Recueil (x8oo, &c.). 
Aix, .4 cad. des Sc., ^c. (1829), based on des Amis de la Sc, 
(iy(>5), Mdm, (1819, &(;.). Alais, Soc. Sc. et Litt. (1868), Bull. (1868, 
<&c.)' Amiens, Acad., base^l on Soc. Litt, (i75o)» Mim.^ (i835» 

Soc, Linndenne (1838), Mdm, (x866, &c.). Angers, Soc, Acad, de 
Maine-et-Loire (1857), Mdm, (1857, &c.) ; Soc. d* Agr., 6-c. (i799). 
Mhn. (1831, &c.); Soc, Linn, de M ,-et-L, (1852), Annales (18; ,, <&c.). 
Angouteme, Soc, d*A^,, &c., de la Charenie (1803), Annales (1819, 
&c0. Annecy, Soc, Florimontane (1S51), Annales (1851, &c.) and 
Rev. Savoisienne (1851). Apt, Soc, Lift., Sc., et Art. (1863), Annales 
(1 865, &c.). Arras, Acad, (1737), Mdm. (1 8x8, &c.) and other publica- 
tions. Autun, Soc. Bduenne (1836), Mdm, (1872, &c.) and other 
publications. Auxerre, Soc. des Sc, (1847), (1847, &c.). Avignon, 

Acad, dc Vaucluse (formerly the Lycde d'Agr,,<S>c., 1801), Mdm. (1804), 
Documents and Cartulaires. Bar-lc-Duc, Soc. des Lettres, &c. (1870), 
M6m, (1871, &c.). Bayeux, Soe. des Sc., Arts, et B,~Lett, (1841), 
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Mdm. (1842, &c.), Beauvais, Soc. Acad. (1847), Mim, (1847, &c.L 
Comptes rendus (1882, e^c.). Belfort, Soc. d* Emulation (1872), Bull. 
(1872), Besan9on, Acad, des Sc,, (1752 I suppressed in 1793 ; 
re-established 1805), Proc.^verb, (i754» &c.), Mem. (1838, &c.) ; 
Soc. d'Rmulation (*840), Mdm, (1841, &c.), Beziers, Soc. Arch., Sc., 
See. (18)4), Bull. (1836, &c.). Blois, .Soc. des Sc. et Lettres de Loir- 
et-Cher (1832), (1833. &c.). Bordeaux, Acad. (1712 ; suppressed 

*7931 re-established 1816), Actes (1839, &c.) ; Soc. Linn. (1818), 
Bull. (1826-1829) and .ictes (1830, &c.) ; Soc, des Sc. (1850), 
Mdm. (1855, <Skc.). Boulogne, .Soc. Acad. (1864), Mim, (1864, Sec.). 
Bourg, Soc. d* Emulation (1755), Journal (1817-1868) and Annales 
(i8b8, &c.). Bourges, .Soc. Hist., ^c„ du Cher (1849), Mim, (1857, 
ic.). Brive la Gaillarde, Soc. Sc., Hist., et Archeol. (1878), Bull. 
(1879, &c.). Caen, Acad, (1652), Rec, (t73i-x8i6). Mint. (1825) ; 
.Soc. Linn, (1823), Mim. (1824, &c.), and Bull. (1855, &c.) ; Assoc. 
Normande (1831), Annuaire (1835, See,). Cahors, Soc. des Etudes Litt., 
Sc, et Artistiques (1872), Bull. (1873, <&c.). Cambrai, 5oc. d*Emulation 
(1804), Mim. (1808, Sec.), Cannes, Soc. des Sc, (1868), Mim. (1869, 
Sec.). Carcassonne, 60c, d* Etudes, <S'c. (1889), Bull. (1890, &c.). 
Chamb6ry, Acad. (1819), Mim. (1825, &c.). ChAteaudun, Soc. 
Dunoise (1864), Btul, (1864, &c.). Cherbourg, Soc. Acad. (i755)» 
Mim. (1833. &c.) ; Soc. Nat. (1851), Mim. (1852, &c.). Clermont- 
Ferrand, Acad. (1747)* Annales (1828, &c.) and Bull. (1881, &c.). 
Dijon, Acad. (1725 ; suppressed 1793 ; re-established 1800), Mim. 
(1769, &c.). Douai, Soc. d*Agr., S'C., du Nord (1799). Mim, 
(1826, &c.). Draguinan, Soc, d* Etudes Sc. (1855), Bw//. (1856, &c.). 
Dunkirk, .Soc. Dunkerquoise {1851), Mim. (1853, &c.). Epinal, 5oc. 
d' Emulation (1825), Journal (1825-1827), Siances (1828-1830), 
Annales (1828, &cj. Evreux, .Soc. Libre d*Agr., (1798), i?c- 
cueil. Gap, Soc. d* Etudes (1881), Bull. (1882, &c.). Grenoble, Acad. 
Delphinale {1789), based on Soc. Litt, (l77^)* Bull, (1836, &c.). 
Havre, .Soc. d*Etudes Dfwcrioc (1833), Recueil (1834, &c.). Laon, Soc. 
Acad. (1850), Bull. (1852, &c.). La Roche, Svc. d‘ Emulation (1854), 
Annuaire (1855, &c.). La Rochelle, Acad. (1732 : suppressed 1791 ; 
reconstituted in X803 as Lycie Rochelais and in 1853 under its former 
name), Annales (1854, &c.). Lc Havre, Soc. des Sc. et Arts (1868), 
Bull, (1868, &c.). Lc Mans, Soc. d*Agr,, <S-c., de la Sartke (founded in 
1761 ; reorganized on several occasions, and finally in 1839), Bull. 
{1833, &c.). Le Puy, Soc, d*Agr,, Sc., &c. (1819), Annales (1826, &c.) 
and Bull. (1830, &c.). Lille, Soc. des Sc., ^c. (founded 1802 as Soc. 
d* Amateurs), Mim. (1802, See.) ; Soc, d* Etudes, Bull. (1899). Limoges, 
Soc, d*Agr,t Sc,, 6'C., de la Haute^Vienne (i759)» Bull, (1822, &c.). 
Lons-le-Saunier. Soc, d'Emulation (18x7), Mim. (1818, &c.). Lyons, 
Acad. (i724)» Mim. (1854, Sec.) ; Soc. d*Agr,, Hist. Nat., &c. ii7^^)t 
Comptes rend, (1806, A:c.) and Mim. (1838, dec.) ; Soc. Linn. (1822), 
Annales (1836, &c.). MAcon, Acad. (1805), Comptes rend. (180O-1847) 
and Annales (X85Z, &c.). Marseilles, Aca.d. (lyzh , in 1 766 called .Soc. 
des Sciences ; suppressed in 1793 ; reorganized in 1799. and finally 
in 1802), i?ccwc*/(x 727-1786) and Mim, (1803, &c.). Meaux, Soc, 
Libre d'Agr,, So., &>c. (1798 ; reorganized in 1820), Publ. (1833, &c.). 
Mende, Soc. d*Agr., <&'C., de la Lozire (1819), Mem, (1827, &c.) and 
Bull, (1850, &c.). Montauban, Acad, (1730). Recueil (1742 1750 and 
1869, &c.). Montb61iard, Soc, d’Ent, (1850), Mim, (1852, See.), 
Montpellier, Acad, (founded in 1706 as Soc. Royale ; suppressed in 
1793 ; finally reorganized in 1846), Mim. (1847, &c.) ; Soc, d* Horti* 
cult., <S'C., de VHirault (i8(x)), Annales (i860. See.). Moulins, Soc. 
d'Em. (1846), Bull, (1846, &c.). Nancy, Acad, de Stanislas (1750), 
Mim. (1754, ^^‘) (*873)' founded on Soc. des Sc. Nat. 

de Strasbourg (1828), Mim, (1830, &c.) and Bull. (1866, Sec.); Soc. 
d*archiol., S'C. (i 84 8), Mim. (i 849, &c.). Journal (i 852, Sec.) . Nantes, 
Soc. Acad, de la Loire Inf, (1848), founded in 1798 as Institut Di- 
partmental, Annales (1830, &c.). Nevers, Soc, Nivernaise (1851), Bull. 
(1S51, &c.). Nice, Soc. des l ettres, 6'C. (1861), Annales (1865, &c.). 
Niiries, Acad, (1682), Mim, (1805) ; Soc, d'Eiude des Sc. Nat. (1871), 
Bu^, (i 873, Sec.) . N lort, Soc. de Statist. Sc., (Svc., desDeux-Sivres 836), 
Mem. {1836, See.) and Bull, (1852, See,), Orleans, Acad, de Sainte- 
Croix (1863), Led. et Mim. (1865, &c.) ; Soc. d'Agr., Sc., &c, (1809), 
Bull. (1810-1813), Ann, (x8i8-i837),and (1837, &c.). Pau, Soc. 

des ,Sc„ Lettres, &-c. (1841), Bull. (1841. See.). P6rigueux, Soc. d*Agr.t 
Sc., <&-c., de la Dordogne (1820), Annales (1840, &c.). Pcqugnan, Soc. 
Agr„ 6'C., et Litt. (1833), Bull. (1834' Poitiers. .Soc. d*Agr., 

Belles-Lettres, &c. (1789). Bull, (1818, &c.). Privas, Soc. des So, Nat, 
et Hist. (1861), Bull, (1861, &c.). Reims. Acad. Nat, (1841), Siances 
(1844, Sec.). Rochefort, Soc. de Giog., Lettres, Sc. et Arts (1878), Bull. 
(1879, &c.). Rodez. Soc. des Lettres, Sc., 6'C., de I Aveyron (183O), 
Mim. (1838, &c.) and Procis-Verh, (1864, &c.). Rouen, Acad. (1744), 
Pricis Analyt. (1744, &c.) ; Soc. Libre d^ Emulation , 6c. (1790), Bull. 
(1797, Sec,); Soc. des Amis des Sc. Nat. (1864), Bull, (1865, &c.). 
Saint-Brieuc, Soc. d*Em„ Bull, et Mim, (1861, &c.). Saint-Die, Soc. 
Philomatique (1875). Bull, (i87(», &c.). Saint-Etienne, Soc. d'Agr., 
d'rc., de la Loire (1822), Annales (1857). Saint-Lo, Soc. d'Agr,, 6c. 
(1833), Mim,, 6c. (1837, &c.). Saint-Quentin, Soc. Acad, (1823), 
Mim. (1830, &€.). Semur, Soc. des Sc, Hist, et Nat. (1842), Bull, 
(1864, &c.). Soissons, Soc. Arch., Hist, et Se. (1S46), Mim. (1847, 
&c.) . Tarbes, Soc. A cad. des Hautes-Pyrinies (1853), Bull . (i 854 , &c .) . 
Toulon. Soc. Acad, du Var (i8xi), Mim, (1832. Sec.). Toulouse, 
Acad, (founded in 1640 ; known to X704 as Soc. des LantermsUs and 
by other names to 1807, when present title was acquired). Hist, ct 
Mim. (1782-1790) and Mim, (1827, <S:c.) ; Soc. d*Htst. N^. (i8^\ 
Bull. (1867, &c.) ; Soc. des Sc. (1872). Bull. (1872, &c.). Tours, Sor. 
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d'Agf., &»c.t d*Indre^€i^Loire (founded in 1761 as Soc, Roy, d*Agr,), 
Recueil (1763 and 1803-1 8 10; and Annales (1821, &c.). Troyes, Soc, 
Acad,, based on Soc, Acad, da VAuba (1798). M6m, (1801, &c.)* 
Valenciennes, Soc, d*Agr,, Sc., at Arts (1831), M^m, (1833, &c. ; 
1865, &c.) and Revue Agncole (1849, &c.). Vannes, Soc, Poiy- 
fnaihique du Morbihan (182O), Proc.^verb. (1827, &c.) and Bull. (1857, 
&c.). Venddinc, Soc, Arch., Sc., et LiU, (1862), Bull, (1862, &c.). 
Verdun, Soc, Philomath, (1822), Mim. (1840), Versailles, Soc, d'Agr, 
et des Arts (1798), M^m, (1799-1864) and Bull. (1866, Ac.) ; Soc, des 
Sc, Not, et Med, (1832), Mem, (1833, &c.): Soc, des Sc, Morales, ^c. 
(1798), Mim, (1847-1897), Revue (1899, Vesoul, Soc, d*Agr., 

^c., de la Haute’^Sadne (x8ox ; reorganized in 1819 and 1832), Recueil 
AgronofU. (1836. &c.). Mem, (1859, &c.), and Bull, (1869, &c.). 
Vi try de- Francois, Soc, des Sc, et Arts (1861), Bull, (1867, &c.). 
Constantine (Algeria), Soc. Archiol, (1852), Annuaire et Recueil 
(1853. &c.). 

Germany and Austria-Hungary. Agraiu, J ^ o^slavenska Aka ^ 
demija or South Slav. Acad, (1866), various publications; Croattan 
Xat, Hist. Soc, (1883). Altcnburg, Naturforsch, Ges. d. Osterlandes 
(1 81 7), Mittheil, Augsburg. Katui^orsch. Ver, (1846), Bar, (1848, &c.). 
Bambere, Naturforsch. Ges. (1834), Ber, (1S52, &c.). Berlin, Ges. 
naturf.Freunde {tyy2^),,Siteungsber. (i860, &c.); Deutsch-asiatische Ges, 
(1902), Zeitschrift. filankenburg, Naturwiss, Ver, des Hanes (1831), 
Ber. (1841, &c.). 'Boxi.n,Naturh,’‘Verein (1S43), Verhandl, (i844,&c.) ; 
COrres Ges. (1876), Hist. Jahrbitch, (1879, '&c.); Niederrhein, Ges, 
(i8i8, reorganized, 1839), Bremen, Naturwiss. Ver, (1864), Abhandl, 
(1868, See,), Breslau, Schles, Ges, f. vaterl, Kuliur (1803), Jahresber, 
{1804, &c.)* Bromberg, Deutsche Ges. f. Kunst u, Wiss, (1902) wilb 
7 sections, Jahresber, (1902, &c.). Briinn, A', k, A 1 dhr. -Schles, Ges,, 
Mittheil, (1821, &c*). Buda^st, K, Magyaf TermSszettudomdnyi 
Tdrsulat or Roy. Hung, Soc, of Nat, Sciences (1 841), many publications, 
monthly proceedings of zoological, chemical and botamcal sections. 
Cas^‘ 1 , Ver, /. Naturkunde, Jahresber, (1837, Colmar, Soc, 

d* Hist. Nat. (1839), Bull, (i860, &c.). Cracow, Towareystwo Naukowe, 
afterwards Akademija Umiejetnosci or Acad, of Science (18x5), wiUa 
several sections each publishing proceedings; the Acad, issues a 
Bulletin (1873, &c.), Danzig, Naturforsch, Ges., Versuche (1745* 
1757) and Schriften (1820, &c.) ; Bot.-soolog, Ver, (1878). Donaue- 
scliingen, Ver, j, Cesch, u, Naturgesch, (i8ox), Schriften, Dresden, 
Naturwiss, Ges. Isis (1833), Sitzungsber, (18O1, &c.) ; Ges. f. Nature u. 
Heilkunde (1818), Jahresber, (1S48, &c.} ; Ges. f, Botanik u, Zoo- 
logie, Nmiquam OHosits (1870, &c.). Durkheim, Pollichio, Naturmss, 
Ver., Jahresber, (1843, &c.). Elberfcld, Naturwiss, Ver,, Jahresber. 
(1851, Emden, Naturforsch, Ges, (1814), Jahresber, (1837, «fcc.). 

Erfurt, Kgl, Pr. Akad, gemeinnUtz, PViss., Acta (1737, &c.), Abhandl. 
(i860, tco.), Frankfort, Seckenbergische naturforsch, Ges, (18x7), 
Museum (i 834"i845) and A hhandl, (x 854, &c.). Freiburg (in Baden), 
Saturtofsch. Ges. (ib2i), Ber, (1838, &c.), Fulda, Ver. f, Natur- 
kunde (1865), Ber, (1870, &c.), Giessen, Oberhess, Ges. f. Natur- 
und lleilkunde (1833), Be/, (1847, &c.), Corlitz, Oberlausiizer Ges. 
d. IFm. (1779). Magaein (1822) ; Naturforsch, Ges. (1811), Abhandl. 
(1827, &c.). Gorz, Soc, Imp, Recde, Mem, Gdtlingcn, K, Ges, d, 
Wissensch. (X75I1 1 ^ 93 ) » gelehrte Anzeigen, Abhandl, (1843, &c.) 
and Nachr. (1845, &c.). Gratz, Naturwiss. Ver.^ Mittheil. (1863, &c.)' 
Greifswald, Naturwiss, Ver. von Neu-Vorpommernt Mittheil. (1869, 
&.C.). HalJe, Naturf. Ges. (1779), Abhandl, (1853, &c .) ; Naturwiss. 
Ver. (1848). Zeitschrift (1853, <xc.). Hamburg, Naturwiss, Ver, (1837), 
Abhandl, (1846, &c.). Hanau, Wetterauische Ges, (x8o8), Jahresber. 
(1832, <kc.). Heidelberg, N aturhist,-med, Ver,, Verhandl, (1857, &c.) ; 
Akad, der IViss, Stiftung H, Lanz (1909). Hermannstadt, Sieben- 
burgisch, med. Ver. f, Naturwiss,, Verhandl, (1849, &c.), Ixmsbruck, 
Ferdinandeum, Beitrdge (1825-1834) and Neue Zeitschrift (1835, 
&c.)* Jena, K, Leopold.-Carol, Akad. Athenaeum (1875, &c ,\ ; 
K, Leopold.- Carol. D, Akad. d, Naturf,, Leopoldina (1839, &c,) ; 
Med. -naturwiss. Ges. Jen., Zeitschr. (1864, &c.), Karlsruhe, Naiur- 
wiss. Ver, (1863), Verhandl. (1864, &c.). Klauscnburg, SiebenbUrg. 
Museum, Annalen. Lcii)zig, Ge.s, Deut, Naturf or. scher u. Arzie (1822), 
Tageblatt {iS$6, &c.), Verhandl. *, K, Sachs. Ges. d. (1846), 
(1846, &c.) and Abhandl, (1830, &c.) ; Deutsche morgenldnd, Ges, 
(1845), Zeitschrift (1847, &c.), Abhandl, (1857, &c.). Lemberg, Ges, 
V. Galizien, Ber, Liineburg, Naturwiss, Ver,, Jahresber, (1852, &c.). 
Magdeburg, Naturwiss, Ver„ Abhandl. (1869, &c.}. Mainz, Rltein, 
naturforsch, Ges. (1834). Mannheim, ver. f, Naturk., Jahresber. 
(1634, itc.). Marburg, Ges. z. Beforderung der gesamten Naturwiss. 
founded ini8i6as Kurhessische Akademie, Schriften (1823, d:c.] and 
Sitzungsber. (1866, &c.). Meissen, Ver. /. Erdk., Isis (1845). Metz, 
Acad., based on Soc, des Lettres, &c. (1819), M£m. (1828, &c.) ; Soc. 
d*Hist. Nat., M6m. (1843) and Bull. (1844, &c.). Munich, MUnchener 
Orient. Ges. (1901), Beitrdge. Nuremberg, Naturhist, Ges. (1801), 
Abhandl. (1S52, &c.), Mittheilungen ; Naturhist. Ges. (x8oi), Mittheil, 
and A bhandl. Posen, Deutsche Ges. f, Kunst, u . Wise, (1901 ) . Prague, 
K, Bohm, Ges. (1770, 1784) consists of two classes, receives a state 
subsidy, Abhandl. (1785, &c.) and Sitzungsber. (1839, &c .) ; Natur- 
hist, Ver, Lotos, Lotos (i 851, &c.) ; Ges, zur Fbrderung deutscher Wiss., 
Kunst. u. Lit, in Bdhmen (1891), .state subsidy and many private 
bequests. Mittheil, and other publications. Pressburg, Ver. f. Naturk., 
Verhandl. (1856, &c,). Katiscxin, Zoolog. -miner alog. ver. (1846, since 
1883 called Naturwiss. Ver.), Abhandl. (1849, Set). Reichenbach 
(Voigtland, Saxony), Ver. f. Naturk. (1839), Mittheil. Rostock, Verein 
f . Freunde der Naturgeschichte (1847), Archiv, Roveredo, I,R, Accad, 


(1750)# Atti (1826, &c.). Strassburg, Soc, des Sc, Agr, et Arts 
(1802), Mim, (1811, &c.) and Bull. (1043, &c.) ; Wissenschaftl. Ges, 
(1906), Schriften (1906. &c.). Stuttgart, Ver, f, vaterl, Naturk. (1845), 
Jahresber, (1830, &c.). Thorn, Copernicus Ver, (i 854)» Trieste, Soc. 
Adriatica, BoU, Uim, Ver.f, Mathem, u. Naturwiss. (18G5), Verhandl. 
Vienna, K, k. Zoolog, -bot, Ges,, Verhandl, (1851, &c.) ; Verein z. Verb, 
Naturwiss, Keninisse, Schriften (i 862, &c.) . Wiesbaden, N assauischer 
Ver. f. Naturk. (1829), JahrhUcher (1844, &c.). Zweibrucken, Natur- 
hist, Ver. {186^), JahrcAer. (1864, <&c.). 

Switzerland.-* -Bascfl, Naturforsch. Ges, (18x7), Ber, (1835, &c.) 
and Verhandl, (1835, &c.). Bern, Soc, Ilelvitique des Sciences Nat, 
(1815), Actes (181G, &c.), Comptes rendus (1879), Mimoires (1829, 
&t.). Chur, Naturforsch, Ges,, Jahresber, (1856, &c.). Geneva, Soc, 
de Phys. et d'Hist. Nat., Mim, (1821, Sec .) ; Sociitd des Arts (Ath6n6e), 
founded by H. B. de Saussure in 1776 ; Instiiut National geneyois 
(1S53)* Mem, and Bull. Lausazme, Soc. Vaudoise des Sc, Nat., Bull. 
(1842, &c.). Neuchatel, Soc. des Sc. Nat., Mim. (1835, &c.) and Bull. 
(1844, &c.). St Gall, Naturwiss, Ges,, Ber. (x86o, &c.). Solothurn, 
Naturhist, Kantonal^Ges., Jahresber, (1825, &c.). Zurich, Naiur- 
forsch, Ges. (1746), Abhandl. Mittheil, (1846, &c.), and 

Vierteljahrsschr. (1856, Set .) ; Allg, Schweizer Ges, f, d. Naturwiss., 
Verhandl,, Anzeiger, and Denkschr, (1829, &c.). 

Italy. — Congresso degh Srienziati Italiani, Atti (i84£“i845) ; 
Riunione degli Sc, Ital., Atti (1839-1847; 1873, &c.), Bologna, 
Accad. delle Sc, deli Istit.di Bologna (17x4), Rendic, (1833, <&c.), and 
Mem, (1830, <&c.). Brescia, Accad., afterwards Ateneo, Comment, 

i i8o8, &c.). Catania, Accad. Cioenia di Sc, Nat., Atti (1825, &c.). 
•‘lorencc, R, Museo di Fis, $ Stor, Nat,, Annali (1808, &c.) ; Soc, 
Asiaiica Italiana (1886), Giovnale, Lucca, R, Accad, Lucchese (1384), 
Atti (1821, Sec,). Messina, R. Accad, Peloritana, Milan, Accad, Fis. 
Med, Statist., Diario ed Atti (1846, (&c.) ; R, Istit, Lombardo, Mem, 
(x 8 i 9 , <Stc.), Giornale (1840, (S:c.), Atti (i860, &c.), and Rendic. (1864. 
&c.) ; Soc, Ital, delle Sc, Nat., Atti (i860, Slc,\ and M$m, (1865, See.), 
Modena, R, Accad, di Sc,, S^c,, Mem, (1833, <xc.) ; Soc, Ital, delle Sc., 
Mem, (1782, &c.). Naples, R, Jstit, d* Incoragg. (die Sc. Nat. (x8o6), 
Atti (t 8 xi, Sec.) ; Soc, Reale di Napoli (1808), consists of three 
sectional academies. Padua, R, Accad, di Sc,, Lett., ed Arti (1779L 
Saggi (178G. &c.) and Revista (1851, &c.). Palermo, R, Accad, di 
Scienze (1722). Itome, Soc, Hal, per il progresso delle Scienze (1907)* 
Vcnict^ R. Istit. Veneio di Sc, (1838), A Hi (1841, &c.) and Mem, 
(1843, 6:c.) ; Ateneo Veneto, two sections, literature and science. 
Verona, Accad, d* Agricoltura, Scienze ^ Lettere, Arti e Commerdo 
(1768), Atti and Memorie, 

Belgium. — Bru.sseLs, Soc. Roy, des Sc, Nat, et M6d. (1822), Journ. 
de MSd, (1842-1895) and Annales (1892, &c.) ; Soc, Roy, Linn. (1835), 
Bull, {i8y2, <StC') ; Soc, scienlipque de Bruxelles (1873) Revue (1877, 
&c.), Annales (1877, &c.). Ghent, A. Vlaamische Acad, (188G). 
Li6gc, Soc, Roy, des Sc, (1835). Mdm. (1843, &c.). Mons, Soc* Prov, 


des Sc,, Src,, du Hainaut (1833), 
Holland. — Amsterdam, K, 


Nederlandsch Instituut, Proc.^erb, 


(1808, &c.), Verhandel, (1812, &c.), Tijdschnft (1847) ; Genootschap 
terBeford. der Natuur-,&'C,, Kunde, Maanblad (1807, &c.) and Wef hen 
(1870, &c.) ; Jlollandscke Maatschappij, Werken (1810, &c.) ; Maat- 
schappij ley Be/ordering van het Natuurkundig onderzoek der Nede/l. 
Kolonien (1S90], branches in Batavia and Paramaril)0, Notulen, 
Bulletins, &c. Arnheim, Natuurkundig Genootschap, Tijdschrift 
^1844, &c.). Bois-le-Duc, Provinc, Genootschap, Handelingen (1837, 
kc.), Groningen, Naiuurk, Genootschap, Ver si, (18G2, See.), Haarlem, 
Hollandsche Maatschappij der Wetensch. (1752), Verhandel. (1754, &c.). 
The Hague, K. Zoolog, -Botanisch Genootschap, Ver si. (1864, See.), 
Luxembourg, Soc. des Sc, Nat,, Publ, (1853, &c.). Middelburg, 
Zeeuwsch Genootschap der Wetensch., Verhandel, (17O9, &c.) and 
Archief (1856, &c.). Utrecht, Provinc. Genootschap van Kunsten 
en Wetensch. (1773), Verhandel. (1781, &c.) and Aanteekeningen 
(1845, &c.) promotes the study of medicine, natural history, law 
and literature. Batavia, Bataviaasch Genootschap van Kunsten en 
Wetensch, (1778), Verhandel, (1/81, &c.), lijdschrift (1853, &c.), 
and Notulen (1862, <S:c.) ; Natuurk. Vereeniging in Nederl, Indie 
(1850), Tijdschrift (1851-1865) and Verhandel, (1856, See.), 

Denmark. — Copenhagen, A'. Danske Videnskdbernes Selshab, 
based on Kjobenhavnske Selskah (1743-18x3), Skrifter (178T, See.) and 
Afhandlinger (1824, &c.) ; Naturhist, Forening, Meddelelser (1849, &c.). 
Reykjavik, Islenzka N dtt'ArujraedisfHag (1889), annual reports. 

Sweden. — Gottenburg, K, Vetenskaps och Vitterhets Samhdlle, 
Handlingar (1778, &c.) . Stockholm, K, Svenska Vetenskaps A kademi, 
Handlingar (1740, &c.) and Arherdttelser (1820, &c.), Upsala. A. 
Vetenskaps Societeten (1710), Acta (1720, &c.). 

Norway.- Christiania, Physiographiske Forening, Mag, for Natur- 
Vidensk, (1832, &c.) ; Videnskahs-Selskabet (1857), h'orhandl, (1859, 
&c.), Skrifter (1894, <S:c.). Throndhjem, K, Norske Vidensk.-Selskab, 
Skrifter (1817, &c.). 

Spain. — Barcelona, R, Acad, de Buenas Letras, the oldest Spanish 
society, Mem. and Boletin ; R. Acad, de Ciencias y Aries (1763). 
Madrid, R, Acad, de Cien. Exactas, Fis., y Nat. (1847), Mem, (1850, 
&c.) ; Soc, Bspan, de Hist. Nat,, Anales (1872, &c.). San Fernando, 
R. Acad,, Mem. 

Portugal. — Coimbra, Jnstituto de Coimbra (1852). Lisbon, Soc. 
Portugueza de Sciencias NaXurais (1907), Bulletin (1907, &c.). 

Russia.— Russkikh Y estestvoispytately (Meeting of Russ. 
Naturalists), first meeting at St Petersburg 1867-1868, Trudy or 
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Trans. (4to, i86S, 


'Dorp&tf Naturfqrsch. Ges. ^1853), Sitzungsber* 


t;» 53 . «c 0 Archiv (1854. &c.) and Trudy (1884, &c.) ; Gilehrte 
Estnisohe As.. VsrhandL (1840, &c.). Schriften (1863-1869) and 5 »V- 
xunpber, (l 86x , Ac.) . Ekatcrinberg, Soc. of Naturalists (1 870), Zapiski, 
Helsingfors, Societas pro Fauna $t Flora Fennica (1821). Acta (1875, 
Ac.) ; Finska Vetenskaps^Soc. (1838), three sections. Kaminicts, 
Naturforsch. Ges. Kazan, Soc. of Naturalists at University, Protokoly 
(i 870, Ac.) and T rudy (1 872, Ac.) . Kharkoff , Soc. Scientists at Univ., 
Trudy (i 870, Ac.) and Protokoly ( 1 870, Ac .) . Kieft, Soc. of Naturalists, 
Zapiski. Lemberg, Polish Soc. for the Advancement of Science (1901). 
Mo^ow, Imp, Soc. of the Friends of Nat, Hist., Anthrop., Ac. (1863), 
Izviestiya or Bull. (1865, Ac.); Soc. Imp. des Naturalistes (1805), 
Mim. (4to, 1806) and Bull. (8vo, 1829, Ac.). Odessa, Soc. of Natural- 
ists of New Russia, Zapiski (1872, Ac.) and Protokoly (1874, Ac.). 
Riga, Naturforsch.-Ver. (1845), Corr.-Blatt (1846, Ac.) and Arbeiten 
(1865, Ac.). St Petersburg, Imp. Soc. of Naturalists (1868), Trudy 
(1870, Ac.). Saratov, Soc. of Naturalists (1895), Trudy (1899, Ac.). 
Warsaw, Soc. of Friends of Sc., Roezniki (1802-1828) ; Warsaw 
Naturalists* Soc. (1889). 

Rumania. — Bucharest, Acad. Romdnd (1866), Annalile (1867, 
Ac.) ; Soc. de Stilnte (1891) ; Soc. Politechnied (1881). Jassy, Soc. 
^tUn\ifica ft Literard (1889). 

Greece.' -Athens, ^tXokoyLKbs adWvyoi Ilapvacrcbs (1865), llappaaabs 
and other publications ; ’H iv ’A^4i/ats ’B7ri<rri;/Aow/c^ 'Kraipda (188S), 
since 1899 styled Ziuala *AKa8i/ipi.eta. 

Central and South America.— Bogotd, Soc. de Naturalistas 
Colombianos,Contribueione$ (i860, Ac.). Buenos Aires, Soc. Cienti- 
fica Argentina (1872), Anales (1876, Ac.). Caracas, Soc. de Ciencias, 
Boletin (i868, Ac.). Cordova, Acad. Nacion., Bol. (1874, Ac.). 
Guatemala, Instit. Nat. ; Academia (1888) ; Ateneo (1903), 7 sections. 
Havana, Acad, de Cien. (1861), Anales (1864, Ac.). La Paz (Bolivia), 
Academia Aymara (1901). Mexico, Soc. Mex. de Hist. Nat. (1868), 
La Naiuraleza (1869, Ac.); Academia Meficana (1875), Memorias 
(187(^x896) ; Acad. Mex. de Sciencias (1894), Anales. Rio dc 
Janeiro, Palestra dent., Archivos (1858, Ac.). Santiago, Soc. de Hist. 
Nat. 

Japan. — Tokyo, Asiatic Soc. of Japan (1872), Trans. (1874, Ac.) ; 
Deutsche Ges. f. Natur- u. Volkerskunde Ostasiens (1873), Mitteil. 
(1873, Ac.). 

IL Mathematics 


Manv of the general scientific societies (see class i.) have mathe- 
matical and other special sections. Among defunct English societies 
may be mentioned the Mathematical Society, which used to meet in 
Spitalfields (1717-1845) and possessed a library, and tlic Cambridge 
Analytical Society, which pubhshed Memoirs (410, 1813). The London 
Mathematical Society (1865, incorporated 1894), Proc. (1865, Ac.), 
tlie MfUhernatical Assn. (1871), Gazette, and the Edinburgh Mathe- 
matical Society (1883), Proc. (1883, Ac.), are still flourishing. 

United States : American Mathem. Soc. (reorganized 1894), 
meets at Columbia University, Bull, and Trans. Franck; Pans, 
5 oc, Maihim. de France (1872), Bull. (1873, Ac.). Germany and 
Austria-Hungary : Berlin, Mathem. Ver. der Univ, (1861), Ber. 
(1870, Ac.) ; Berliner Mathem. Ges. (1901), Sitzungsber. Budapest, 
Mathemotikai ds Phys. Tdrsulat (1891). Cassel, Geometer-Ver, (1678). 
Dresden, Ver. praktisch. Geometer (1854), Jahresber. (18O1, Ac.). 
Essen, Feldmesser-Ver. (18G9). Gotungen, Mathemat. Ver. (1868). 
Hamburg, Mathemat. Ges. (1690), Mittheil. Konigsberg, Geometer- 
Ver. (1872). Leipzig, Mathem. Vereinigung (1891), founded at 
lio.MQ,Jahresb. Strassburg, Geometer- Ver. (i 88 1 ) . Stuttgart, Deutscher 
Geometer- Ver., Zeitschrift (1872, Ac.). Holland: Amsterdam, 
Genootschap der Mathemat. wetensch. Kunstoefjinengen (1782-1788), 
Mengelwerken (1793-1816), and Archief (1856, Ac.). Spain ; Valla- 
dolid, R. Acad, de Matemaiicas (1803, Ac.), now dissolved. Russia ; 
Kazan, Phys. and Math. Soc. (1880). Moscow, Mathemat. Soc. (1867). 
Japan : Mcdhemat. Soc, of Tokyo, Journal (1878, Ac.). 

III. Astronomy 


The first International Astronomical Congress met at Heidelberg 
in 1863, and the first international conference for photographing 
the heavens at Paris in 1887. The Royal A.'itronomical Society was 
founded in 1820 under the title of Astronomical Society of London, 
and was incorporated on the 7th of March 1831. It occupies rooms 
in Burlington House, and has published Memoirs (1882, Ac.) and 
Monthly Notices (1831, Ac.). There are also the British Astronom. 
Soc. in London, and societies at Bristol (18O9), Reports ; Leeds 
(1859), Manchester and Liverj^ool (1881) ; Toronto, Roy. Astr. Soc. 
of Canada (1890), Trans. (1890), Proc. (i9u2), journed (1907, Ac.) ; 
Madison, AsironomicaL and Astrophysical Soc. of America (1899) ; 
San Francisco, Astr. Soc, of the Pacific (1889), Publ. ; Paris, Soc. 
Astr. (1887), Bull. : Berlin, Kgl. Astr, Recheninsiitut (1^7) : ""-eipzig, 
Astfonomischo Ges. (1863), Publ. (1865, Ac.) and VierteljaHrsschrift 
(1866, Ac.) ; Turin, Soc. Astr. I tat. (1906), Revista \ Brussels, Soc. 
Beige d' Astr., doMMSorol. et de Physique du Globe (1893), Bull. mens . ; 
Antwerp, Soc. d*Astr. (1905), Gazette ; St Petersburg, Russ. Astr. Soc. 
(1890), Investija (1896, Ac.) ; and Mexico, Soc. Astr. (1902), Boletin 
(1902, Ac.). 

IV. Physics 

Th£ first International Electrical Congress was held at Paris in 1881. 
The Physical Society of London was founded in 1874 and registered 


under the Companies Act; it publishes Proceeding!> (1874, Ac.). 
The London Electrical Society (1036) did useful work in its Trans- 
actions (1837-1840, vol. i.) and Proceedings (1841-1843). Sir W. 
Siemens was one of the originators of the Institution of Electrical 
Engineers (founded in 1871 and registered in 1883). It owns the 
Ronald.s library of electricity and magnetism and publishes a Journal. 
In London there are also the Faraday Soc. (1903), Trans, and Proc., 
and the Optical Sjc. \ ^ .j/ , 

United States: Philadelphia, Amer. Electroehem, Soc., Trans. 
(1902). New York, Nat. Elec, Light Assoc, (1885), Proc. (1885) ; Amer. 
Phys. Soc. (X099), Bull. (1899) included since 1903 in the Physical 
Review ; Am. Inst, of Electr. Eng. (1884), Trans, and Proc. France ; 
Cambrai, Soc. Magnltique, Archives (1845). Paris, Soc. Prang, de 
Phys. (recognized as of public utility on the J5th of January 1881), 
Bull.‘, Soc. I^t. des Electriciens (1883), Bull. Germany: Berlin, 
Physikalische Ges. (1843), Fortschritte der Physik (1847, Ac.) ; Elek- 
trotechnisch. Ver. (1879), Ztschr. (1880, Ac.). Breslau, Physikalischer 
Ver. Frankfort, Physikalischer Ver. (1824), Jahresber. (1841, Ac.), 
and Wetterkartend aily. Konigsberg, Phys.-okon. Ges. (1790), Schr. 
(1859, Ac.). Italy; Naples, li. Accad, delle Sc. Fis. e Maiem., 
Rendic. (1856, Ac.) and Atti (1863). Rome, Soc. degli Spettroscopisti 
Ital . ; Soc. Hal. di Fisica (1897), II nuovo cimento. Holland : 
Rotterdam, Bataafsch. Genootschap van Proefondervindelijke wijs- 
begeerte, Verhandel. (1774, Ac.). Ru.ssia: St Petersburg, Russ, 
Physico-Chemical Soc,, journal (i869i Ac.). 

V. Chemistry 

Pharmaceutical societies arc placed in class xiii. (Medicine, Ac.). 
The Chemical Society of London for the promotion of chemistry and 
the sciences immediately connected with it was instituted on the 
23rd of Februaiy 1841 ; a charter of incorporation was obtained in 
1848. It publishes Memoirs (1843, Ac.), and Quarterly Journal 
(1849, Ac.). Chemistry and its connexion with the arts, and agri- 
cultural and technical matters, form the subjects of the Institute of 
Chemistry, founded on the 2nd of September 1877 and incori)oratcd 
in 1885. It publishes Proc. The Society of Chemical Industry (1881) 
was incori.)orated in 1907, and publishes a Journal. The Society of 
Public Analysts publishes the Analyst (1876, Ac.). The oldest of the 
numerous photographic societies is the Royal Photographic Society of 
Great Britain (1853^ which issues vl Journal. The Royal College of 
Chemistry was founded in July 1843, and had a brief career ; it pub- 
lished Reports (1849). The Cavendish Society was instituted in 184C 
for the publication and translation of works and papers on chemistry. 
It came to an end in 1872 after having issued 30 vols. 

United States: New York, American Chemiqal Soc. (1876), 
Proc. (1876), Joum. (1879) Q.nc[ Abstracts (1907). Washington, Chem. 
Soc. (1884), Bull, now the Journal of the Amer, Chem. Soc. Franck : 
PRris, Soc. Chim. (1857) . Bull. (1861 , Ac.) . Germany ; Berlin. Deutsche 
Chemische Ges. (1867), Ber. (1&O8, Ac.) ; Deutsche Bunsen-Ces, (1894). 
Ztschr. filr Elektrochemie ; Verein Chem. Reichsanstalt. Frankfort, 
Chem. Ges. Jena, Chem. Laborat. Leipzig, Ver. Deutscher Chem. 
(1888), based on the Ver. Analyt. Chemiker, Ztschr. (1900, Ac.). 
Wurzburg, Chemische Ges. (1872). Bohemia : Prague, Spolek 
Chemiku Ceskych or Soc. of Bohemian Chemists, Zpravy or Trans. 
(1S72, Ac.). Belgium: Brussels, Soc. Chim. de Belgique, formerly 
Assoc. Beige des Chimistes (1887). Bull. 

VI. Geology, Mineralogy and Palaeontology 

The first International Congress of Geology took place at Bologna 
in 1878. The Geological Society of London, founded in 1807 and in- 
corporated in 1826, is the largest and most important in Great 
Britain; it has published Proceedings (i 834-1 84O), Transactions 
(1811, Ac.), and a Quarterly Journal (1845, Ac.). The Geologists' 
Association was instituted in 1858, and issues Proceedings (1859, Ac.). 
The Mineralogical Society (1876) has united with it the Crystallogical 
Society*, it issues the mineralogical Magazine (1876, Ac.). The 
Palaeontographical Society was founded in 1847 for the delineation 
and description of British fossils ; it issues Publications (4 to, 1847, 
Ac.). The Royal Geological Society of Cornwall (1814) devotes ^cial 
attention to the mining interests of the county, and publishes Trans- 
actions (1818, Ac.). It holds its meetings at Ptrnzance. The Geo- 
logical Society of Edinburgh (1834) issues Transactions (1870, Ac.). 
The Royal Geological Society of Ireland (1832) princinally studied 
the geology of the country. It published a Journal (1837, Ac.). 
There are also the Geological Associations of J.ecds (1874) and Liver- 
pool (1880), Trans,, and the Societies of Liveq)Ool (1859), Proc,, and 
Manchester (1838), Trans. 

South Africa: Johannesburg, Geol. Soc, of S.A. (1895), Trans. 
(1895, Ac.). United States : Louisville, Ky., Ohio Falls Geolog. 
Soc. San Francisco, California State Ceolog. Soc. (1876). New York, 
Geol. Soc. of Amer. (1888), Bull. Washington, Geol. Soc. of Washing- 
ton (1893). France; Lille, Soc. G60I. du ^ord (1870), Annates 
{1874, Ac.). Havre, Soc. Giol. de Normanaie, Bull. (1873, Ac.). 
Paris, Soc, Gdol. de France (1830, recognized 1832), awards the 
Prix Viquesnel (/40) every three years, Bull. (1830. Ac.) and Mem. 
(1833, Ac.) ; Soc. Frang. de Miniralogie (1878, recognizwl 1886), for- 
merly Soc. Miniral, de France, Bull. (1879, Ac.). Saint-Etienne, Soc. 
dTnd. Minirale (1855), Bull. (1855, Ac.). Germany and Austria- 
Hungary: Bcrhn, Deutsche Geol. Ges. (1848), Ztschr. (1849, Ac.), 
Monatsberichtc (1903. Ac.) ; Budapest, Magyarhcmi Fbldtani Tarsulat 
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t85o) or Hungarian Geolog. Soc. (1850). Fotdtani Kozlony. BriintJ, 
tVernerscher GeoL Ver., Jahresher. Darmstadt, MiUelrheinischer 
Geolog, Ver. (1851), Mitiheil. (18^5. &c.). Dresden, Cebirgs-Ver. 
(1855). Switzerland : Schweiserische Geolog, Ges. (1882), section 
of Allg. Schw. Ges, Zurich, Schweiz. Paidoniol, Ges. (187^), Abhandl. 
(1875, &c.). Italy; Rome, Soc, SismoL lied. (1895), BoU.\ Soc. 
Geol. Ital., founded at the second International Geological Congress. 
Belgium: Antwerp, Soc. Paldontol. (1837), Bull. Brussels, Soc, 
Beige de Giol.f de Paliont. et d'Hydrol. (18S7), Bull., Mint, and Proc.- 
werh. Charleroi, Soc, PaUontol (1863), Documents et Rapports (1866, 
iilic.). Liege, Soc. Giol. de Belgique. Annales (1874, &c.). Sweden : 
Stockholm, Geologiska Forening (1S71), F orhdndlingar (1872, &c.). 
Russia ; St Petersburg, Imp. Russian Minerahg. Soc. (1816), 
Trans. f pub. in Russian, German and French (1830, &c.). Argen- 
tine XtEPUDLic : Buenos Aires, Soc. Paleontol. Mexico : Mexico, 
Soc. Geol. Mexicana (1904), Bol. 

VII. Meteorology 

The International Meteorological Congress first met at Brussels in 
1853. The Royal Meteorological Society (1850) of London was in- 
corporated in z866 ; its organ is Quarterly Journal (1873, &c.). To 
this must be added the British Rainfall Society ; the Scottish 
Meteorological Society holds its meetings at Edinburgh and 
issues a Journal (1S66, &c.). Port Louis (Mauritius), Meteorolog. 
Soc., Trans. (1S53, &c.). Paris, Soc. MitSorolog. de France (1852), 
Annuaire (1853, &c.) and Nouvelles MiUorolog. (1868, &c.). Berlin, 
Deutsche Meteor. Ges. (1883), Ztschr. Hamburg, Deutsche Meteoro*^ 
log. Ges. (1883), Ztschr. Magdeburg, Ver. f. landwirtsch. Wetter- 
kunde (1881). Meissen. Gesellsch,, Isis. Vienna, Osterreich. Ges. f. 
Meteorol.. Zeitschnft (1866, See.). Modena, Soc. Meteorolog. Ital. 
Gothenburg, Kungl. Vetenshaps^ och Vitterhets^samhdllet (1778), 
Handligar. 

VIII. Microscopy 

The R^ai Microscopical Society (1839, incorporated 1866). with 
’ Transactions (1842-1868) and Journal (1869, &c.) ; the Quekett 
Microscopical Club (1865), with a Journal (1868, d;c.) ; and the Postal 
Microscopic Society (1873), also witli a Journal, are located in London. 
Inhere arc suburban societies at Ealing (1877), Hackney (1877), 
Highbury J1878), South London (1871), and Sydenham <*871), 

In the provinces may be mentioned those at Bath (t 859), Birmingham 
(1880), Bolton (1877), Bradford (1882), Bristol (1843), Carhsle, 
Chichester {Trans.). Croydon (1870, Trans.), Dublin (1840), East 
Kent (1858), Edinburgh, Liverpool j[i868, Trans.), Manchester (1880), 
and Sheiield (1877). In the United States the Stale Microscop. 
Soc. of Illinois publishes tlie Lens (2872, &c.) ; Buffalo, Amer. Soc. 
of Microscopists ; New York, Microscop. Soc. ■; Urbana, Amer. 
Micros. Soc. (1878), Proc. (1879), Trans. (1895, &c.). Brussels, Soc. 
Beige de Microscop. (1875), Proc.^verb. (1875, Ac.) and Annales 
(1876, &c.). Berlin, Ges. /. Mikroskop. (1877), Ztschr. (1878, &c.). 
Hanover, Ges. /. Mikroskop. (1879), Jahresber. 

IX. Botany and Horticulture 

Linnaean societies, wliich usually deal with both zoology and 
botany, are placed in the general class (No. i.). The Congrds 
International d’ Horticulture first met at Brussels in 1864, and the 
Congr^s International de Botanique at Amsterdam in 18O5. The 
Royal Botanic Society of London (incorporated 1839) has gardens in 
the inner circle of Regent's Park, and issues a Quarterly Record (1880, 
Ac.). The Royal Horticultural Society (established in 1804, incor£jor- 
ated in 1809) has gardens at Chiswick, and publishes a Journal 
(1846, &c.). The chief provincial societies are — Aberdeen, North of 
ScoU. Hortic. Assoc. (1879), Trans. Arbroath, Hortic. Assoc. (1880). 
Birmingham, Bot. and Hortic. Soc. (1829), gardens. Dublin, Roy. 
Hortic. Soc. (1830). Liverpool, Bot. Soc. (1906). Edinburgh, 
Bot. Soc. (1836), Proc. {1837, &c.) and Trans. (1844, &c.); Royed 
Scottish Arboric. Soc, (1854), Trans. \ Cryptogamic Soc. of Scotl. 
(1875). Canada: Kingston, Dot. Soc. of Canada (i860). Annals 
(1861, &c.). 

United States: Baltimore, Bot. Soc. Amer, (1894). Boston, 
Hortic. Soc. (1829). New York Tovrey Botanical Club (1858, rt*- 
organized 1867), Bull. (1870, &c.). San Francisco, State Hortic. Soc. 
Washington, Bot. Soc. of Wash. (1901). Fr+.nce : Beauvais, Soc. 
d' Hortic. at de Bot. (1864), Bull, (1864, &c.). Bordeaux, Soc. d* Hortic. 
Chartres, Soc. dHortic. et de Viticulture. Chauny, Soc. de Porno' ^gie, 
Dijon, Soc. d* Hortic. Fontenay-le-Corate, Soc, d* Hortic. Lisieux, 
Soc. d* Hortic. et de Bot. ( 1 866) , Bull. ( 1 86 &c.) . Lyons, Soc. d*l'ortic. 

Pratique (1844), Bull. (1844, &c.) ; Soc. Bot. (1872), Annales (1872, 
&c.) ; Soc. Pomologique (1872), Bull, (1872. &c.). Moulins, Soc. 
dHortic. Nlmes, Soc. d'Hortic. Niort, Soc. d'Hortic. Orleans, 
Soc. d' Hortic. (1839), Bull. (1841, dec.). Paris, Soc. Nat. dHortic, 
(1827 ; declared of public utility 1S52), Journal ; Soc. Bot, de France, 
Btdl. (1854), MSm. (1905, &c.). Rouen, Soc. Centr, dHortic. 
Saint Germain-en-Laye, Soc. dHortic. Senlis, Soc. dHortic. Troyes. 
Soc. dHoruc. Versailles, Soc. d* Hortic. Germany and Austria- 
Hungary; Berlin, Bot. Ver. (1859), Verhandt. (1859, &c.) ; 
Deutsche Bot. Ges. (1882), Berichte (1883, &c.) ; Horticult. Ges. 
Blankenburg, Bot. Ver. wim. Bot. Ver. (1818) Jahresber. (1837, 
^c.). Danzig, Wesipr Bot.-eool. Ver. (1878), Jahresber. Dresden, 
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" Flora " ; Ges. fur Bot. u. Gartenbau (1826), Siteungeber 
Erfurt, Gartenbau Ver, Frankfort, Gartenbau Ges, Freiburg, Bot 
Ver, Gdrlitz, Gartenbau Ver. Gotha, Thdringer Cfartenbau Ver, 
Klagenfurt, Kdrntnerische Gartenbau Ges, Landsliut, BaL Ver. 
(1864). Meiningen, Ver. f, Pomologie u. Gartenbau, Munich 
Bayerische Botanische Ges. Mittheil. (1890). Ratisbon, K. Bayerischt 
Bot. Ges. {i79o)t Flora (1S18, d;c.) and Repertoriim (2864, &c.) 
Heutlingen. Pomolog. Inst. Sondershausen, Bot. Ver. Stuttgart, 
Gartenbau Ges., Flora. Vienna, K. k. Gartenbau Ges . ; Baton. Ver., 
Verhandl. (1851. &c.). Weimar, Ver. f. Blumistik. Wuraburg, Bot. 
Inst., Arheiten (1871, &c.). Italy: Milan, Soc. Crittog. ItM., Aitt 
(1878, &c.). Belgium : Antwerp, Soc. Roy. dHortic. et d*Agr . ; Soc. 
Phyiologique, Annales (1864, &c.). Bruges, Soc. d* Hortic. et de la Bot. 
Brussels, Soc. Roy. de Bot. with State Botanical Garden (1862), Bull. 
(1062, &c.) ,* Soc. Roy. de Flore \ Soc, Centr. d* Arboric.. Annales. 
Li6ge, Soc. Roy. dHortic. Holland ; Ghent, Kruidkunaig Genoot- 
schr; Dodonaea (1887), Tijdschr. I^idcn, Nederl, Bot. Vereen. 
Luxembourg, Soc. de Bot., Recueil (1874, t&c.). Nimeguen, Nederl. 
Bot, Vereen, Archief (1871, &c.). Denmark: Copenhagen, Bot. 
Forening ^ Tidsskrift (1866, &c.). 

X. Zoology 

Societies dealing with natural history in general, or zoology and 
botany together, come under class i. The first IntemaHoncU Omu 
Biological Congress was held at St Petersburg. The Zoological Society 
of London (1826, incorporated 1829) is famous for its collection of 
animals at Regent’s Park. It publishes Proceedings (8vb, 1830, &c.) 
and Transactions (4to, 1835, &c.). Izi London also are ,the British 
Ornithologists* Union (1859) ; Entomological Society of London (1833), 
IWans. (1834, &c.) ; National Fish Culture Assoc 4 aiion (1883) : 
Malacolog. Soc. (1893). The Concholog, Soc. (1876) meets at 
Manchester, which also has an Entomolog. Soc. (1902). The 
Marine Biological Association of Great Britain (1884), lor the study 
of marine food fishes and shell-fish, has a laboratory at Plymouth. 
Tlir Royal Zoological Society of Ireland (1831) has gardens in the 
Phoenix Park. There is the British Beekeepers* Association (1874). 
Australia and New Zealand : Auckland^ Acclimatisation Soc. 
Brisbane, Acclimat. Soc. Christchurch, Acchmat. Soc. Melbourne, 
Zoolog. and Acclimat. Soc. of Victoria^ Report (1861, &c.); Australasian 
Ornitho. Union (1896), The Emu. Sydney, Acclimat. Soc. of N.S* 
Wales, Report (1862, &c.) ; Entomolog. Soc, of N.S.W.y Trans. (1863, 
d:c.). Wellix^ton, Westland Nat. and Acclimat. Soc, Africa : 
Cape Town, Zoo/og. Soc. Port Louis (Mauritius), Soc, d* Acclimat. 
Canada ; Toronto. Entomolog, Soc . ; Beekeepers* Assoc. 

United States : Pasadena, Cooper Omith. Club (1893), founded at 
San Jos6, Pacific Avifauna (1900, ^c.), The Condor {iSgg, 6cc.). Cam- 
bridge}, Nuttall Ornith. Club, Dull. (1876) and Memories (1886) ; and 
Entomolog. Club, Psyche (1874, &c.) ‘ Amer. Soc, Zoologists (1890). 
Cincinnati Soc. of Nat. Hist. (1870), Journ. (1879). Illinois Central 
Beekeepers* Association. New York, Eniom. Soc. (t892X, Journal] 
N.Y. Zoolog. Soc. (1895), Rep. Guide Book. Philadelpnia, Zoolog. 
Soc, (1859), Report (1874, &c.) ; and Amer. Entomolog. Soc. (1859), 
Proc, (1861-1866), Trans. {iH^j, &c.). Washington, Amer. Omith, 
Union (1883), The Auk (1884, &c.) ; Biolog, Soc. (1901); and 
Entomolog. Soc. (1884). Proc. France ; Alais, Soc, SSricicole, 
Bull, (1876, &c.). Amiens, Soc. d* Apiculture, Bull, (1875, &c.). 
Clermont, Soc. Centr. d'Apicult., Bull, (1875, Acd. LiUe, Inst. 
Zoolog. d Wimereux, Travaux (^1877, &c.). Paris, Soc. Nat. d* Ac- 
climat. (185^, Bull. Mensuel (1854, &c.) and Chron. Bimens. (1875, 
&c.) ; Soc, Zoolog. de France, Bull. (1876, &c.) ; Soc. Entomolog. de 
France, Annates (1832) ; and Soc. de Biologie (1848), Comptes 
Rendtis (1849, drc.). Germany and Austria-Hungary: Wandev> 
versammlung Deutscher Bienenziichter, Verhandl. (1856, 4 ^c.). Bcr»- 
dorf, Akklimat.-Ver, Berlin, AkkHmai.~Ver. (1856), Zeitschr. f i8«;8, 
&c.) ; Central-Inst. f. Akklimat., Mittheil. (1859, &c.) ; Deutsche 
Zoolog. Ges , ; Deutsche Ornithol. Ges. (1850), Journal (1853, &c.) ; 
Deutsche Fischerei Ver., Publikat. (1871, &c.) ; Berliner Entomolog. 
Ges. Entomolog. Zeitschr. (1837, &c.) : D. Entomol. Ges. (18 i), 

Ztschr . ; Ver. xum Befdrd. des Seidenbaues, Jahresber. (1869, &c.) ; 
Physiolog. Ges, (1875), Verhandl. (1877, &cj. Breslau, Physiolog. 
Inst., Studien (1861, &c.) ; Ver, f. Schles. Insektenkunde, Zeitschr. 
(1847, <&c.). Brunswick, Deutsche Ornitholog, Ges. Carlsruhe, 
badischer Ver. f. GefiugelzucU, Monatsblatt (1872, &c.). Franken- 
berg, Bienenmrthschaftl. Haupt^Ver., Sachs. Bienenfreund (1865, 
&c.). Frankfort, Zoolog. Ges., Der Zoolog. Garten (i860, See.) ; 
Deutsche Malakozoolog. Ges. {iS6Si), Jahrbucher (1874-1887) and Nach- 
richisblatt (1869, d:c.). Halbcrstadt, Deutsche Ornitholog. Ges. Halle, 
Ornitholog. Central-Vcr. Hamburg, Zoolog. Ges., Ber. (1862, &c.). 
Hanover, Bienenwirthschaftl. Centr al-Ver., Centr alblaU (1865, &c.). 
Leipzig, Sdchs. Seidenbau Ver,, Zeitschr. (1868, &c.). Municli, 
Entomolog, Ver, (1876) ; Fischerei Ver,, Mittheil. (1876, Ac.). Nord- 
lingen, Ver, Deutscher Bienenwirthe, B.^Zeitung ( 1 845, &c.) . Ratisbon 
Zoohg.^minefalog. Ver. (seeclaasi.). Stettin, Ornitholog. Ver, (1873), 
Jahresber. (1873, &c.) : Entomolog. Ver. (1837), Ent. Zeiiung (1840. 
Skc.), Trieste, Zoolog. Inst. u. Zoolog. Station (i873),.Arbeiten (1878, 
&c.). Troppau, Schles. BienenzuchBVer. (1873), Wienna, Entomolog. 
Ver . ; Embryolog. Inst., Mittheil, (1871, &c.) ; Ornitholog. Ver. 
Wurzburg, Zoolog. -zootomisches Inst. (1872), Arheiten (1874, &c.), 
Switzerland : Bern, Schweiz. Entomolog. Ges. (1858), MitteiL (1862, 
See.). Geneva, Assoc. Zoolog. du LSman ; Soc. Ornitholog. Suisse 
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huU. {iS66t die.)* ZuricI), fnieruat, Entomologeiwerein (1886), 
Soeistas Entimolopca (1886^ ftc.). Italy: Casale, Soc. Gacologica, 
Boil, (1866, &c.). Florsnce^ Soc, Allantina Itai,, La SeHeoltura (1865^ 
&c«) ; Soc, Eniomolcg, Jtal,, Boll, (1869, &c.), Naples^ Zoolog, 
Station^ Mittheil, (1878). Palermo, Soc, di AccUmax,,Atti (1861^ &c.). 
Pisa, Soc, MaXacolog, Ital,, Boll. (1875, &c.). Rome, Soc, di Ptsicolt, 
Ital, (iB'ji), Bslgium: Antweq^, Soc, Roy. if (1843) with 
Jofdin Zool, and Mus, Brussels^ Soc, Roy, de Zoologie et Maiacolo* 
gMuo de Beige (1863), Annales (1870, dtc .) ; Soc. Eniomolog, de 
Belgiqne (1856), Annales and Bull. (1857, &c.). Holland: 
Amsterdam, k. Zoolog, Genootschap “ Natura Artis Magistra “ (1838), 
Bijdragen (1848), Jaarboehje (1852, &c.) and Tijdschr. (1863, 
&c.), xoolog. garden and museum. The Hague, Nederl. Entomolog, 
Vereen,^ Tijaschr, (1857, &c.). Rotterdam, Nederl, Dierkundige 
Vereen,, Tijdschr, (1874, &c.). Norway: Bergen, Selskahet for 
Norges Fiskerier, Christiania, Det Biol, Selskah, (1894), Aaresber, 
Sweden: Stockholm, Eniomolog. Fdrening (1879), Rnt, Tidskrift 
(x88o, &c.)« Russia: Moscow, Acclimat, Soc. St Petersburg, Rms- 
Stan Entomolog, Soc, (1859), Horae societatis entom. rose, Argen* 
TINE Republic: Buenos Aires, Soc, Zoolog, Argentina, Period, 
Zoolog, (1875, &€.); Soc, Entomolog, Argent, 


XI. Anthropology 

The Congr^s International d* Anthropologic et d*Arch6ologie Pri^ 
historiques held its first meeting at Neuchatel in 1866 ; it issues 
Comptes rendus (1866, &c.). The Royal Anthropological Institute of 
Great Britain and Ireland was founded in 1871 upon the Ethno- 
logical Society (1843), which published a Journal (1848-1856) and 
Transactions (,1839-1860), and the Anthropological Society (1863), 
which issued Memoirs (1863-1869) and the Anthropological Review 
(1864-1870). The Institute brings out a Journal (1871, &c.). 

Sydney, Roy, Anthropolog, Soc, (1896). Bombay, The Gatha Soc. 
(1903)1 occasional pamphlets. 

United States ; Ashtabula, Anthropolog, Soc, Cleveland, Amer, 
Tnst, Anthrop, (1890), Journal. New York, Amer, Ethnolog, Soc, 
(1842), Trans, (1843-1853) and Bull. (1860-1861) ; formerly Anthro- 
polog. Inst., Joum, (1871), Washington, Anthropolog. Soc, {i879\ 
lyans, (1882, Ac.) ; Amer. Anthrop, Assoc. (1902), Amer, Anthro- 
pologist, Havana (Cuba), Soc, Antrop, France : Grenoble, Soc, 
dauphinoise d*Ethn, el d* Anthrop, (1894), Bull. (1894, Ac.). Lyons, 
Soc, d* Anthrop, (1881), Bull. (1881, Ac.). Paris, Soc, a’ Anthropologic 
(1859 : recognized 1864), Bull, and Mim, (i860, Ac.) ; Soc, d'Ethnogr., 
Annuaire (1862, Ac.) and Revue (1869, Ac.) ; Soc, des Traditions 
PoPulaires (1886), Revue (i886, Ac.). Germany and Austria- 
Hungary: Berlin, Ges. f, Anthropologie, Ac. (1869), Ztschr, (1870, 
Ac.) and Verhandl. (1871, Ac.) ; Deutsche Ges. fUr Anthrop. Ethn. Ac. 
(1870), Afchiv (1866, Ac.). Brunswicl;, Deutsche Ges, /. Anthro- 
pologiCf Afchiv (1870, Ac.) and Corr.-Blatt (1874, Ac.). Budapest, 
Magyar N^^aifsi Tdrsasdg (1889), Ethnographia (1889, Ac.). Cologne, 
Ver, sur Fdrdorung des Stadt~Rautenstrauch^Joest Museums fiir 
Vdlkerkunde (1904), Jahrssbtr. (1904, Ac.). Gdrlitz, Ges, fiir Anthrop, 
Ac. (1888), Jahreshelte. Gdttingen, Anthropolog, Ver.^ Mittheil, 
(1874, Ac.). Kiel, A Ahr op, Ver, (1877), Mitteil. (1888, Ac.). 
Leipzig, Ver, f, Anthropolog., Ber. (1871, Ac,), afterwards joined to 
the Ver, der Erdk, Munich, Ges, /. Anthropolog. Ac. (1870), Beitr, 
(1876, Ac.). Stuttgart, Anthropolog, Ges. (1871), Fundber. (1893, Ac.). 
Vienna, Anthropolog, Ges, (1870), Mittheil. (1870, Ac,). Italy: 
Florence, Soc, Ital. di Antropologia (i'68), Archivio (1871, Ac.). 
Belgium ; Brussels, Soc. d' Anthrop,, Bull (1882, Ac.). Sweden: 
Stockholm, Svenska Sdllskapet for Antrop. (1873), Tidskrift (1873, 
Ac.). Spain: Madrid, Soc, Antrop log. Esp., Revista (1875, Ac.). 
Russia: St Petersburg, Russian Anthrop, Soc, (1888), Protoholy- 
sasedanif (2901, Ac.). 


XII. Sociology (Econoxnit Science, Statistics, Law, Education) 
The international societies are the Association Internationale pour 
le Profrts des Sciences Sociales and the Congr^s International de 
'Statistxque, which first met at Brussels in 1833. Both have issued 
Comptes rendus. The Congrts International de Bienfaisance may be 
traced to a suggestion at the Ccmgrl^s Ptfnitentiaire held at Frankfort 
in 1S47. The first meeting took place at Brussels in 1856. The 
Inst, , Internal, de Sociologie (1893) has its headquarters at Paris. 
The National Association for the' Pr<nnotion of Social Science (1857) 
had united with it in 1864 the Society for Promoting the Amendment 
of the Law, It held a yearly migratory meeting, and published 
Transactions (185^^.) and Social Science (1866, Ac.). The Socio- 
logical the Eugenics Education Soc, snd the Roy, Economic 
Soc, are established in London. The Royal Statistical Society (1834), 
incorporated 1887, publishes a Journal (1839, Ac.) ; Cobden Club 
(1866), for the diffusion of the political and economical p kiciplcs 
with which Cobden's name is associated, has issued a va^ety of 
publications ; Institute of Actuaries (incorp. 1884) ; Institute of 
Chartered Accountants (1880) ; Institute of Bankers (1879) ; tlie 
Society of Incorporated Accountants and Auditors (1885), and the 
Chartered Institute of Secretaries , also meet in London. There are 
also the Manchester Statistical Society (1833), with Transactions ; the 
Faculty of Actuaries in Scotland and the Scottish Society of 
Economists (1897). both meeting at Edinburgh ; and the Statistical 
and Sociid Inquiry Society of Ireland (1847), with a Journal, j 
at Dublini After f^e Innu of Court (^.v.), the most important of I 


British legal societies is the Law Society (1827, incorporated 1832, 
reincorp. 1845) ; it began courses of lectures for studuuts in 1833, 
and was appointed registrar of solicitors ten years later, and ob- 
tained supplementary charters in 1845 and 1878. Tlxis society has 
a fine building, with library and examination hall in Chancery Lane, 
London. There are over 70 provincial societies, most of them being 
associated with the parent body. The Verulam Society (1846) 
published a few books and came to an end. The Selden Society, 
established in 1887 for the promotion of the study of the history of 
law, prints ancient records. The headquarters of the Association for 
the Reform and Codification of the Law of Nations are in London, but 
conferences are held in various continental towns. The Chartered 
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Society was founded in 1879 for the improvement of educational 
methods ; and the Society for the Development of the Science of Educa- 
tion (1873) issued Transactions, 

United States: Baltimore, Amer, Pol. Sc, Assoc. (1903), Proc, 
Boston, Amer. Soc, Sc, Assoc. ; Amer. Statist. Assoc. (1839), Collec- 
tions h. 847, Ac.) . Cambrid,gtV ^ ^^^cr. Econ. A ssoc, { 1 886) . N ew York* 
Amt Inst, of Social Service, Social Service (1899, Ac.) ; Actuarial Soc, 
of Amer. (1889). PhiLidelyxhia, Acaa. Pol. and Social Sc. (1889), 
A nnah: Amer, Bar Assoc,, Reports; Assn, of Amer, Law Schools (1901). 
Washington, Amer, Sot, of Int. Law (1906), Journal*, Nat. Educ, 
Assoc, (1857), Proc, France : Grenoble, Soc, de Statist, (1838), Bull, 
(1838, Ac.). Marseilles, Soc, de Statist, (1827), Repertoire (1837, 
Ac.) ; Soc, Sc, industr. (1871), Bull. (1872, Ac.). Paris, Soc. Int. aes 


Eludes Pratiques d'Econ, (1856, recognized 1869) ; Soc. Fran, de 
Statist, Univ. (1829), Journal issued jointly with Acad, Nat, since 
1849 ; Soc, de Statist, de Paris (i860, recognized 1869), Journ. (i860, 
Ac.) I Soc. de Legislation Comparie (1869 recognized 1873), Bull.^ 
Annuaire de Lig. Frang,^ and Ann. de Lig. Etran . ; Soc, pour Vlnsir. 
Element (1815, recognized 1831), Bull . ; Soc, de LinguisHque (1864), 
Mem. (1868, Ac.) ; Soc, de I* Enseignement Supdrieure (1878), Rev. 
(1881, Ac.) ; Soc, d'Econ, Sociale (1856), Les OuvrUrs des deux 
mondes (1857, Ac.), La Riforme sociale (1881, Ac.); Soc. d' Econ, 
Pol, (1842), Annales (1846-1847), Bull, (1P88, Ac.) ; Soc, de VEcole des 
Charles (1839), Mem, St Maixent, Soc. de Statist, des Deu.x-S&vres. 
Toulouse, Acad, de Ligis, (1851), Rec. (1851, Ac.). Germany and 
Austria-Hungary: Debreczen, Magyar Kir Gazdasdgi Akad, 
fi868). Berlin. Volkswirths. Ges, (i860), Volkswirths. Zeitfragen 
{1879, Ac.) ; Ver. f. deutsche Volkswirths. (1876), Ztschr, (1880, Ac.) ; 
Ver, f, Fdrderung a, Handels freiheit (1878), Mittheil. (1879, Ac.) ; Ver. 
f, d. Statist . ; Jurist, Ges, (1859), Jahresber. (1863, Ac.). Dresden, 
Statstischer Ver, (1831), Mittheil. Frankfort, Statistische Ges. ; 
Juristische Ges. (1866), Rundschau (1867, Ac.) : Akad. fiir Soxial- u. 
Handelswissenschaften (1901), Freiburg, Badische Heimat (1893), 
Volkeskunde, Hallo, kantgesellschafi {1904), Kantstudien. Lai- 
bach, Jurist. Ges. Leipzig, Ver. f. wiss. Pddagogik, Jahrbuch and 
Mittheil, Italy : Tortona, Soc. di Storia Economia, Boll. Belgium : 
Brussels, Ligue de VEnseignement (1864), Bull . ; Soc, Centr. des 
Instituteurs Beiges (i860), Le Progres ; Inst. Solvay de Sociologie 
(1901). Holland: Amsterdam, Ver, voor de Statist, in Nederland^ 
Jaarboekje (1849, Ac.) and Jaarcijfers (1882, Ac.). Spain : Madrid, 
Junta Estadist; R, Acad, de Jurisprudencia y Legis, (1763; ^^26) ; 
R, Acad, de Ciencias Mor, y Pol. Russia: Moscow, Juri- 

dical Soc, St Petersburg, Pedagogical Soc. Egypt : Cairo, Bureau 
Central de Statist. Havana (Cuba), Soc, Econ, de Amigos del Pais 
(1792), Memorias. Japan: Tokio, Statist, Soc. 


XIII. Medicine and Surgery 

The first meeting of the Congris Midical International was held at 
Paris in 1867 ; a Bulletin has been issued annually since x868, and 
the first Surgical Congress was held in Paris in 1885. The first 
Congrls Ptriodique Internal, d' Ophthalmologic took place at Brussels in 
1857. The Royal Colleges of Physicians and of Surgeons of London, 
Edinburgh and Dublin do not come within our scope. The Medical 
Society of London (1773) is the oldest in the metropolis ; it has issued 
Memoirs (1787-1805), Transactions (1810, Ac.), and Proceedings 
(1S72, Ac.). The Royal Society of Medicine was formed, by Royal 
charter, in 1907 by the amalgamation of the following societies : 
Roy, Med. and Chir, Soc. (1805), Pathological Soc. (1846), Epi- 
demiological Soc. (1850), Odontol. Soc. of Gt, Britain (1856), Obstetrical 
,Soc. (1858), Clinical Soc. (1867), Dermatological Soc. of London (18S2), 
British Gynaecological Soc. (1884), Neurolog. Soc. (1886), British 
Laryngol. Rhinol. and Otological Assoc. (1S88), Laryngol. Soc, (1893), 
Soc. of Anaesthetists (1893), Dermatol, Soc. of Gt. Brit, and Ireland 
(1894), Otological Soc. (1899), Soc. for Study of Diseases in Children 
(1900), British Electro-therapeutic Soc. {1901) and the Therapeutical 
Soc, (1902). Most of the.se societies have separate Transactions or 
Proceedings. Other London societies (past and present) include tlie 
Abemethian Society (X795)» which issues Proceedings \ British Dental 
Association (1880), with a. Journal (1880, Ac.) ; British Ilomoeopaihic 
Association (1859), with Annals (i860, Ac.) : British Medical 
Association (1832), which lias more than forty home and colonial 
branches, and publishes British Medical Journal J Hahne- 

mann Publishing Society (1832), Materia Medica (1852, Ac.); 
Harveian Society (1831) ; Hunterian Society (1S19), Trans . ; Lister 
Institute (incorp. 1891); Medico-Legal Soc. of London^ Trans, i 
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Medico-Psycholoq. Assn* of Gt, Britain and Ireland (18^1, incoip. 
1895) ; New Sydenham Society (1858). which pubUsiied Biennial 
Retrospect (1867, Stc,), and translations and reprints of books and 
papers of value, succeeded the old Sydenham Society (1844-1858). 
which issued 40 vols, ; Obhthalmological Society (1880), Trans. ; 


T 
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Pharmaceutical Society (1841), with museum. Pharmaceutical Journal 
(184a. &c.) ; Physiological Association (1876), Journ, of Physiology 
(1878, Ac.) ; RdfUgen Soc., Journal ; Royal Institute of Public Hemh 
(i886, incorp. 2 89*), Journ . ; Royal Sanitary Institute (1876. incorp. 
1888). the council of which appoints examiners, directs Parkes 
Museum, founded in 1876 in memory of Dr E. A. Parkes ; Society of 
Medical Officers of Health (1856). Trans, and Public Health ; Soc* of 
Public A nalysts, Analyst. The provincial societies are very numerous 
and include : Bradford, Med. Chir. Soc. (1863) ; Bristol. Med. Chir. 
Soc . ; Cardiff, Med. Soc. (1870) ; Liverpool, Sch. of Tropical Med. 
(1898, incorp. 1905). Memoirs \ Manchester, Med. Soc. (1848); 
Newca.stle-upon-Tyne, North, and Durham Med. Soc. {1848). 
Dublin, Roy. Acad, of Med. in Ireland (1882). Trans. (1883, Ac.); 
Pharmac. Soc. of Ireland {1875). Edinburgh, Roy. Med. Soc. 
(1737; charter 1778) ; Harveian Soc. (1752) ; Medico-Chirurg. Soc. 
(1821), Trans. (2824, Ac.); and Obstetrical Soc. (1840). Aberdeen, 
Med. Chir. Soc. (1789). Glasgow. Medico-Chirurg, Soc. (2866). 
based upon Med. Soc. and Mea.^Chirurg. Soc. (both 2814), joined 
by Soc. in 1907. 

Australia : Melbourne. Med. Soc. of Victoria, Austr. Med. Joum. 

S 2856. Ac.). Canada: Montreal, Union Mid. du Canada, Revue 
2872, Ac.) ; Canada Med. Assoc., Trans. (1877, Ac.). India: Bom- 
bay. Med. and Physical Soc., Trans, (2838. Ac.]. Calcutta, Med. 
Soc., Trans. (2883. Ac.). 

United States : Amer. Pub. Health Assoc., Reports (2873, Ac.) ; 
Amer. Dental Assoc., Trans, (i860, Ac.) ; and Amer. Inst, of Homaeop., 
Trans. (1878, Ac.). The headquarters of the American Medical 
Association (2847) are at Chicago; it publishes a Journal. The 
American Surgical Association (i88u) unites at Washington every 
third year with the Congress of American Physicians and Surgeons. 
The State medical associations include those of Alabama, Trans. 
(1869. Ac.) ; Georgia, Trans. (1873, Ac.) ; Maine, Tranr. (1853, AeJ ; 
Missouri. Trans. (1851, Ac.) ; and South Carolina, Trans, iTie 
State medical societies include those of Arkansas, Trans. (1877, Ac.) ; 
California, Trans. (i8;'o, Ac.) ; IlUnois, Trans, (1852, Ac.) ; Kansas, 
Trans. (1867, Ac.) ; Michiean, Trans. (1869, Ac.) ; Minnesota, Trans. 
"2874, Ac.) ; Nebraska, Trans, (18G9, Ac.) ; New Jersey, Trans. 
2839, Ac.) ; Pennsylvania, Trans. (1852, Ac.) ; Rhode Island, Trans. 
1877, Ac.) ; Texas, Truns. (1874) ; and Wisconsin, Trans. (1880, Ac.). 
To these have to be added the following town associations. Albany, 
Med. Soc., Journal (1807, Ac.). Baltimore, Med. and Chirurg. 
Faculty of Maryland, Trans, (1856, Ac.). Boston, Amer. Gynaecolog. 
Soc., Trans. (1876, Ac.) ; Mass. Medico^Legal Soc., Trans. (1878, 
Ac.). Denver, Acad, of Med. (1903). New York. Acad, of Med., 
Trans. (1847, Ac.) and Bull. (x86o, Ac.) ; Med, Soc,, Trans. (1815, 
Ac.) ; Medteo-Chirurg. Soc., Trans. (1878, Ac.) ; Amer. Surg. Assoc., 
Trans. (1883, Ac.) ; Medico-Legal Soc,, Sanitarian (1873, Ac.) ; Amer. 
Ophthalmolog, Soc., Trans, (1865, Ac.) ; Path. Soc. (1844), Trans. 
(1875-1879), Proc. (i888, Ac,). Pluladclphia, Med. Soc., Trans. 
(1850, Ac.) ; Ohstet. Soc,, Trans, (1869, Ac.) ; Amer, Pharm. Assoc,, 
Proc . ; Patholog. Soc. (1857), Trans. (1897, Ac.) ; Coll, of Physicians 
(1787) ; Amer. Soc. of Tropical Med. (1903). Richmond, Med. 
Soc., Trans. (1871. Ac.). 

France : Besan^on, Soc. de Mid. (1345), Bull. (1845, Ac.). 
Bordeaux, Soc. de Mid. (1798), Joum. (2829, Ac.) ; Soc. de Pharm. 
(1834). Bull. (i8()o, Ac.) ; Soc. de Mid. et de Chirurg , ; Soc. d*Anat. et 
de Physiol. (1879), Bull. (1880). Caen, Soc. de Mid, (1799; known 
by its present name since 2875), Journal (1829), Mim. (1869). 
Chambery, Soc. de Mid. (1848), Complex rend. (184$, Ac.) and Bm//. 
(1859, Ac.). Grenoble, Soc. de Mid, Havre, Soc. de Pfiarm. (1858), 
Mim. Lille, Soc. de Mid. (1843), Bull, (1845, Ac.). Lyons, Soc. Nat. 
de Mid. (1789), Le Lyon mid. (1869, Ac.). Marseilles, Soc, de Mid, 
(1800), Comptes rend. (1826-1853) and Le Mars, mid, (18G9, Ac.) ; 
Soc. Mid.-Chirurg, (1872). Paris, Soc, de Mid, Pratique (1808), BiUl , ; 
Acad. Nat. de Mid. (1820) ; Soc. Nat. de Chirurg. (1843, reorganized 
1859), Mim. (1847, Ac.) and Bull, (1851, Ac.) ; .Sec. Anat. (1803), 
Bull, (1826. Ac.) ; Soc. Clinique, Bull, (1877, Ac.) ; Soc, Mid, des 
Ildpitaux, Bull, (1S49, Ac.) ; Soc, Mid. Legale ; Soc, de Pharm. 
(1803), Journ. Ac.); Soc. de Thirapeutique i Soc, Fran, de 

Hygiine ; Soc. Centr. de Mid. ViUrinaire (1844), Bull. ; Assoc, Jnt, 
de I' Inst. Marey (2898) (for examining physiological methods and 
apparatu.s), Bull., Travaux. Rouen, Soc. de Mid. (1821), Union Mid. 
{iSOi, Ac.) ; Soc. Libre des Pharmaciens (1802), Bull. Toulouse, Soc. 
de Med, (1801), Bull, and Revue (1867, Ac.). Tours, Soc, Mid. 
(x8ox). Germany and Austrxa-Hungary ; Deutscher Arstevereins- 
bund (1872), Verhandl . ; Central Ver. d, Zahndrzte (2859), MiUheil . ; 
D. Veterindrrath {1^74) : D. Apotheker-Ver, (iS2o),Archiv (i822, Ac.). 
Berlin, Ver. f. Heilkunde (1832), Magazin (1835, Ac.); Ges. /. 
Geburtshmfe u. Gyn&kologie (1876), Ztschr, (1877, Ac.) ; Ges, f. 
Heilkunde (2855) ; Berl. Med. Ges. (i860), Verhandl. (18G5, Ac.) ; 
Physiolog. Ges. (1873), Verhandl. (1877, Ac.) ; D. Ver. /. Med. 
Staiistik (1868) ; Ver. Homoop. Arzte (1871), Ztschr. (2882, Ac.) : D. 
Ges, f, Chirurgie (2872), Verhandl. Bonn, Verband der Afztl 
Vereine (2865). Breslau, Ver. f, Physiolog. Heilkunde (2848], Ztschr. 
(2850, Ac.) ; Verband d. Schles. Arzte-Ver, (1878). Cologne, Rhein, 


Med.-Chirufg. Ver. (2848), Organ (1852, Ac.). Darmstadt, Arztl. 
Kreisver. (1844). Dresden, Ges. f. Natur- u. Heilhunde (*8i8)* 
Jahresber. (1848, Ac.)« Erlangen, Physik.-Med, Soc. (x8o8), Sitzwngs^ 
her. (1870, Ac.). Frankfort, ArzU. Ver. (2845), Jahresber. {1837,8^0.), 
Hamburg, Arztl. Ver. (1816] ; Deutsche Ges, fUr Gesch. der Medizin 
(2901), Mitteil. Hanover, Ver. Analyt. Chemiker (1878) . Heidelberg, 
C^hthal. Ges. (1857). Jena, Med.-naturwtssenschafuiche Ges. (1854), 



(1844), Ztschr. (2847, Ac.). Munich, Arztl. Ver, (2833), Lnt.- 
Blatt (1854, Ac.). Strasburg, Soc. de Mid. (1842), Mim. (1850, 
Ac.); Soc, Vitirin, {18^4)', Medizinisch.-NaturwissenschafUicher Ver, 
(1873). Stuttgart, Wuritemb, Arztl. Ver. (1831), Corr, -Blatt (1832, 
Ac.) ; Hahfiemannia (18OS), Mittheil. (1873, Ac.) ; Apotheker-Vtf. 
(2822), Pharm, Wochenblati (18G1, Ac.). Vienna, K, k. Ges, der Arzte, 
Ztschr. (1844, Ac.) ; Ges, fUr innere Medizin u. Kinderheilkunde, 
Med. Wochenschrift. Weimar, Med.-naturwiss. Ver. (1863). Wurz- 
burg, PhysikaL-med. Ges. (1849), Verhandl. (1850, Ac.). Switzer- 
land* : Geneva, Soc. Mid, Zurich, ,Soc, de Mid . ; Schweiz. Apotheher- 
Ver. Italy : Bologna, Soc. Med.-ckirurg. Genoa, Accad. Med.- 
chirurg, Milan, Soc, Ital. d* Igiena. M^ena, Soc, Med. -chirurg, 
Naples, Real Accad, Med.-chirurg. Palermo, R, Accad, delle Sc. 
Med. (1649), AUi (18B9, Ac.). Rome, R, Istit. Fisico-patohgico. 
Turin, Accad. Real Med.-chirurg. Belgium : Antwerp, Soc. de Mid. 
(1839), Annales. Brussels, Acad, Roy. de Mid. (2842), Bull. (1841, 
Ac.) and Mim. (2843, Ac.) ; Soc. Roy. de Pharm, (2845), Bull . ; Soc. 
d'Anat. Patholog, (2846), Annales ; Soc. Beige de Mid. Homeeop,; Soc, 
Roy. des Sc. Mid. et Nat. (1822), Journal (1842, Ac.), Annales (2892, 
Ac.), Bulletin (i 843, Ac.) ; inst. Solvay de Physiol, (1894), with elcctro- 
physiological, chemical, embryological and other laboratories, and 
lecture 1 ^ 11 . Glient, Soc. de Mid. (1834), Annales. LiGge, Soc. Mid,- 
chirurg. Holland : Amsterdam, Genootscha/p ter Bevordering der 
Cenees- en Heel-Kunde, Verluindel, (1842, Ac.); Nederl, Maatschappij 
ter Bevord. der Pharmacie, Batavia (Java), Geneeskundige Vereeni- 
ging, Denmark: Copenhagen, A'. Veterinaer Selskab. 

Norway: Christiania, Med. Selshab, Magazin (1840, Ac.). Sweden : 
Stockholm, Farmaceutiska Inst.; Svenska Ldkares&llskapet (1808), 
Handl, (1813, Ac.). Upsala, Ldkarefdrenig, Fdrhandl. (1865, Ac.). 
Spain : Madrid, H. Acad. Med. (1732). Portugal : Lisbon, Soc. de 
Sc. Med, (1835), Jornal (1835, Ac.) ; Soc. Pharm. Lusitana, Russia: 
Dorpat, Pharm. Soc. Helsingfors, Finsha LikaresAllskapet (2835), 
Handl, (184XL Moscow, Phys.-med. Soc. Riga, Soc. of Practical 
Physicians, St Petersburg, Soc, of Practiem Physicians; Imp. 
Pharm, Soc, Vilna, Imp, Med. Soc. (1805), Protokoly. Warsaw, Med.’- 
Chirurg. Soc. Tomsk (Siberia), Soc, of Naturalists and Physicians 
(18S9), Protocol. Rumania : Jassy, Soc. of Naturalists and Physicians 
(1830), Buletinul, Greece : Athens, Soc. Mid. Turkey : Constanti- 
nople, Soc. Imp, de Mid.; Soc. de Pharm, Central and South 
America: Ahos, Asoc, Med. Oaije.ows,E$cuelaMed, Guada- 

lajara (Mexico), Soc, Med, Merida (Mexico), Soc, Med. Mexico, Acad, 
de Med.; Soc. Med, Monte Video, Soc. de Med. Kio de Janeiro, 
Instituto Oswaldo Cruz^ foimcrly Institute de Manguinhos (for tliopro- 
motion of experimental pathology) ; Soc. Med. e Cirurgia. Santiago, 
Soc. Med. Japan; Tokyo, Soc. for Adv, of Med. Sc., Trans, (1883, 
Ac.). 

XIV. Engineering and Architecture 

The principal English society dealing with mechanical science is 
the Institution of Civil Engineers (established in 1818, incorporated in 
1828), which publishes IVansacHons (410, 1836-1842) and Min%Ues of 
Proceedings (8vo, 1837, Ac.). George Stephenson was the first 
president of the Institution of Mechanical Engineers, which was 
founded at Birmingham in 1847, removed to London in 1877, and 
registered under the Companies Act in 1878. It holds migratory 
meetings and publishes Proceedings. The Society of Engineers (1854), 
with Transactions (z86i, Ac.) ; the Civil and Mechanical Engineers* 
Society (1859) ; the Iron and Steel Institute (1869, incorp. 1899), with 
Journal and Mem. ; the Surveyors* Institution (2868, incorporated in 
1881), which pulilishes Transactions and holds professional examina- 
tions; the Aeronautical Society of Great Britain (1866), the /nSIf- 
tution of Electrical Engineers (1871, incorp. 1883), Jowmat; the 
Institution of Mining Engineers has associated with it many branch 
institutions in the provinces, Journal ; the Institute of Gas Engineers 
(18O3) ; the Illuminating Engineers* Soc. (1909) ; the Institute of 
Metals: and the Instn. of Mining and Metallurgy ^ meet in 
London. There are institutions in tlie provinces at Radford, 
Bristol, Cardiff (1857, incorp. in i8Sz), Chesterfield (1871), Dublin 
(1835, incorp. in 1857), Glasgow (1857, with Transactions), Liverpool 
(1875), Middlesbrough (1864), Newcastle-upon-Tyne (2852, incorp. 
in 2876, with Transeuitions), Nottingham (1871), Dudl^ (1866), 
and Belfast (1892). 

The leading architectural society i.s the Royal Institute of British 
Architects, founded in 2834, incorporated in 2837, and granted new 
charters in 1887 and 1908. It appoints examining professional 
boards and publishes Transactions (1836 ; 1879, Ac.) and Proceedings 
(1879, Ac.). There are also the associations of Birmingham (1873), 
Edinburgh (1850), Exeter (1843). Glasgow (1868), Leeds (2876), 
T..eicestershire (1855), Liverpool (2848), Manchester (2875), Newcastle- 
upon-Tyne, and the societies of Manchester (1865) and Oxford (*'*<^;^), 
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The ArefUteetufid Association of London publishes a Sketch Book 
( 1 870, dsc.) , Thd A¥eh%tettufal Publishings Society (i 84 8) Las published 
Essays (1848-185^ and since 1852 has been brinnng out a Dictionary 
of \Arek^Cfu^e. There is also a Society of Architects (1884, incorp. 
1893), The Boy, Inst, of Archtiects of Ireland meets in Dublin and 
publishes a fournal. 

United States: New York, Inst, of Mining Engineers; 
Amer. Soc, of Civil Engineers, Trans.; Amer, Soc. of Me^. Eng., 
Trans,; Amer. Inst, of Min, Eng.; Amer. Inst, of Architects (iSs?) 
WashingtoiL Soc. of Naval Eng. France : Lyons, Soc. Acad 
d Arch. (1830), Annales (1867, &c.). Paris, Soc. des Inginieurs Civils, 
Annuaire (1848, &c.); Soc. Cent. deS Architectes, Bull. (1851, &c.) and 
Annales (1875, &c.) ; it has held a congress since 1875. Saint- 
Etienne, Soc, de V Industrie Min. (1855), Bull. Germany and 
Austria-Hungary : Berlin, Ver. Deutscher Ingenieure, Ztschr. 
(1857) and Wochenschrift (1877, &c.) ; Ver. f. Eisenhahnkunde ; Akad. 
des Bauwesens ] Architehten-Ver., Ztschr, Breslau, Ver. f. Oes. der 
Bild. KUnste(iS6a). Constance. MUnsterhau Ver. (1881). Dresden, 
Sdchs. Ingen.^ u. Architekten- Ver., Protok. Hanover, Arch.- u. Ingen.~ 
Ver., Ztschr. ^A^Jawe^xioti, Berg- undHutten-Mannischen Ver. Lecmeh, 
K. k. Berg^Akaa. Munich, Bayr: Arch.- u. Ingen.^Ver., Ztschr. 
Prague, und Ingen.-Ver. Vienna, Osterr. Ingen - u. Arch.- 

Ver., Ztschr . ; Gee. f. Bild. KUnsie. Switzerland : Lausanne, 
Soc, Vaudaise des In^. et des A rch. Zurich, Ver, Schweiz. Ingen. 
u. Arch. Italy: Turin, Soc, degli Ingeneri, Aiti (1868-1870). 
Belgium : Brussels, Assoc, des Ingin. Lidge, Assoc, des Ingin. (1847). 
Annuaire (1851, Ac.). Holland : Amsterdam, Maatschappij ter 
Bevordering der Bouwkunst, Bouwhundige Bijdragen (1843, Ac.). 
The Hague, Kon. Inst, van Ingen., Verslag (1848, Ac.), Verhandel. 

( 1 848; Ac.) and T ijdschr. (1 870, Ac.) . Spain and Portugal : Lisbon, 
Assoc, dos Engeieheiros Ctv. Port, ; Soc. dos Architectos $ Archeologos. 
Madrid, Soc. Central de Arquitectos. 

XV. Naval and Military Science 

The Royal United Service Institution, first known as the Naval and 
Military Library and Museum (1831), took the name of the United 
Service Institution in 1839, and was incorporated in i860 ; its pro- 
fessional museum is housed in the banqueting hall at Whitehall ; 
it publishes a Journal (1857, &c.). The Institution of Naval 
Architects fi86o) publishes Transactions (4to, x86o, Ac.). The 
Royefl Artillery Institution (1838), which issues Minutes of Pro- 
ceedings (1858, Ac.), is at Woolwich, and the Royal Engineers* Institute 
U 875), which issues Royal Engineers* Professional at Chatham. 

The Navy Records Soc, (1893) publishes works connected with the 
history of the British Navy. Canada : Toronto, Military Inst. 
India : Simla, United Service Institution. 

United States ; New York, Military Service Inst. Journal 

(1879^ Aej ; Soc, of Naval Architects and Marine Eng,, Proc. Anna.* 
polis, U.S. Naval Institute (1873), Proc. France : Paris, Reunion 
des Officiets, now Cercle Militaire, Bull. (1871, Ac.). Germany 
and Austria-Hungary: Munich, Militdr. Ges. (1868), Jahrbuch. 
(1871, Ac.). Vienna, K. h, Milit.-Geogr. Inst., Arbeiten (1871, Ac.). 
Holland : Utrecht, Vereen. tot Verspreiding van Kennis aangaanae 
s'LaaidS Verdediging, Jaarsverslag (1872, Ac.) and Werken. Norway ; 
Christiania, Militaere Samfund, Nordsk Milit. Tidsskrift (1848, Ac.). 
Denmark : Copenhagen, Krigsvidenskabelige Selskab, Milit. Tids- 
skrifi {1872, Ac.). 

, XVI. Agriculture and Trades 

The Royal Agricultural Society of England began as the English 
Agricultural Society in 1838 and was incorporated in 1840. It holds 
annually one migratory meeting in some part of England or Wales 
and meetings in London, where are its headquarters ; it publishes a 
Journal (1840, Ac.)* Among provincial agricultural societies and 
associations may be mentioned — Aberdeen, Roy. Northern Agr. Soc. 
(1843). Arbroath, Angus Agr. Assoc. Banbury (1834). Basing- 
stoke, Roy. Counties Agr. Soc. (1859). Bath, Bath and West of Engl. 
Soc. and Southern Counties Assoc, (founded in 1777, enlarged in 1852, 
and reorganized in 1866), Letters and Papers (1780-1816) and Journal 
(1852, Ac.). Belfast, Chemico-Agr. Soc. of Ulster (1845), Proc.\ 
N. B, Agr. A ssoc. of Ireland. Birkenhead, Wirral and Birkenhead A gr. 
Soc. (1842). Brecknock (1855). Carluke (1833). Chelmsford, Essex 
Agr. Soc. (1858). Chertsey (1833), Doncaster (1872). Dublin, Roy. 
Agr. Soc. of Ireland (1841). Edinburgh, Highland and Agr. Soc. of 
Scotland (1784, incoiimrated in 1787), Trans. (1799, Ac.). Halifax 
(1839, enlarged in 1858). iMwich, Suffolk Agr. Assoc. (1831). 
Otley, Wharf edale Agr. Soc. Paisley, Renfrewshire Agr. Soc. (1802). 
Warwick. Worcester (183^. Africa: Cape Town, Agr. Soc, 
Australia : Sydney, Agr. Soc. of N. S. Wales. British Guiana : 
Georgetown, Roy. Agr. and Commercial Soc. Canada : Mo^^treal, 
Soc. a* Agr. India : Calcutta, Agr. and Hortic. Soc,, Joum, ,1842, 
Ac.). - 

UNITED States: There were agricultural societies formed at 
Philadelphia and in South Carolina in 1785. The New York Soc. for 
the Promotion of AgrioiEiure, Arts and Manufactures (1791)1 the 
Massachusetts Soc. for Prom. Agriculture (i79*), and Columbian Agr. 
Soc. (1809), issued publications. Albany, State Agr. Soc. (1832), The 
Cultivator and Journal. Atlanta, State Agr. Soc. Boston, Inst, of 
Technology. Hoboken, Stevens Inst, of Technol. Madison, State Agr. 
Soc.t Trans. (1852, Ac.). Sacramento, Soc. of Agr. and Hortic. San 


LEARNED 317 

Frandsco, Agr. and Hart. Soc. Troy, Rensselaer Polytechnic Ink. 
(18^4) ; Worcester Polytechnic Institute (1865). Journ. (1879, Ac.). 

France: Algiers, Soc. d*Agr. (1840), Bull. Agcn, Soc. d*Agr, 
(1776), Rec. (loqo, Ac.). Amiens, Soc. Industrielle (1861), Bull, 
Angers, Soc. d'Agr. (1799), formerly Acad, d* Angers, Proc, -verb, 
^846-1854), M 4 m. (1831, Ac.], Documents (1896, Ac.). Bordeaux, 
Soc. d' Agr, Boulogne, Soc. a’ Agr. Caen, Assoc, Normande pour 
I* Agr., V Industrie, Ac. (1831), Annuaire (1835, Ac.) ; Soc, d*Agr. et 
de Commerce (1762), M6m. (1853-1858) and Bull. (1827, Ac.). 
ChMons-sur-Mariie, Soc. d'Agr,, Ac, (1750), Comptes rendus (1807- 
1855), Af^m. (1855, Ac.). Douai, Soc. a* Agr., Ac, (1799), Souv. 
^861-1885), Mim. (1826, Ac.). Elbeuf, Soc. Industr. (1858), Bull. 
Grenoble, Soc. d’Agr. et d’ Hortic. (1835), Sud-Est (1855, Ac.). Le 
Mans, Soc. du Matiriel Agr. (1857), Bull. Lyons, Soc. des Sc. Industr. 
(1862), Annales. Montpellier, Soc. d’Agr. (1799), Bull. (1808, Ac.). 
Nancy, Soc. Centr. d’Agr. Paris, Soc. Nat. d’Agr. de France (1761 ; 
reconstructed in 1878 with a view of advising Government on agri- 
cultural matters), MSm. and Bull. Perpignan, Soc. Agr. Scientifique 
et Lilt. (1833). Bull, (1834, Ac.). Reims, Soc. Industr, (1833). Bw/L 
(1858, Ac.). Rouen, Soc. Industr, (1872), Bull. ; .Soc. Libre a Emula- 
tion, Commerce et Industrie (1790). Bull. (1797). Saint- Jean- 

d'Angdy, Soc. d’Agr. (1819), Bull, (1833, Ac.). Si Quentin, Soc. 
Industr. (i868), Bull. Toulouse, Soc, d’Agr. Vesoul, Soc, d’ Encourage- 
ment d’Agr. (1883), Bull. Germany and Austria-Hungary : Ae 
migratory Congress Deutscher Volkswirthe first met at Gotha in 1858. 
Agram, Kroatisch-Slav. Landwirths. Ges., Blatter. Augsburg, Land- 
wtrths. Ver., Landw. Blatter, Berlin, Vereinigt. Berlinerkaufleute u, 
Industr . ; Bonn, Landwirthsch. Central- Ver. Bremen, Landwirths, 
Ver. Breslau, Landwirths. Central- Ver. ; Schles. Central Gewerbe- Ver. 
Budapest, Ungar. Ackerhau Ges. Mittheil. \ Industrielle Ges. Cassel, 
Landwirths. Central-Ver., Mittheil. Cracow, Ackerhau Ges., Annalen. 
Danzig, Volkswirths. Ges. (1850). Darmstadt, Landwirths. Ver., 
Ztschr. Dresden, K. Okonomie ; K. Sdchs. Polytechnicum, 
Eiirth, Gewerbe-Ver. Gratz, K. k, Steiermarkische Landwirths. Ges, 
Greifswatd, Baltischer Central-Ver, Halle, Landwirths. Central-Ver. 
Hanover, Gewerbe-Ver. Innsbruck, K. k. Landwirths. Ges., Wochen- 
schr, ; KdrrU. Industrie- u, Gewerbe-Ver. Jena, Landwirths. Inst. 
Kassa, Magyar Rir. Gazdasdgi Akad. or Academy for Agriculture. 
Klausenberg, Mc^yar Kir, Gazdasdgi Akad. (1869). Konigsberg, 
Osttreuss. Landwirths. Central- Ver. Leipzig, Landwirths. Kreis- Ver . ; 
Polytechn. Ces. Linz, K. k. Landwirths. Ges. Liilieck. Landwirths. 
Ver., Mittheil. Muhlhauscn, Soc. Industr., Bull. Munich, Land- 
wirths. Kreis-Ver . ; Polytechn. Ver, Nuremberg, Polytechn. Ver. 
Ihraguc, Bohmischer Gewerbe-Ver, \ Industrie Ges,, Mittheil. and 
Annalen. Ratisbon, Landwirths, Kreis-Ver., Bauernfreund. Stutt^ 
gart, K. WUrttemh. Central-Stelle, Wochenblatt. Tx\Xisixi,.Acherbau Ges. 
Ttibingen, Landwirths. Ver. Vienna, K. h. Reichs Landunrths. Ges,, 
Wiesbaden, Gewerbe-Ver, Switzerland; Bern, Ohonom. 
Ces. Lausanne, Soc. d’Agr. de la Suisse Romande. Zurich, Ver. f. 
Landwirths. u. Gartenbau. Italy : Bologna, Soc. Agraria, Annali. 
Cagliari» Soc, Agr. ed Econom. Florence, 5oc. Econom, ed Agr,, 
Rendiconti. Milan, Soc. Agr. di Lombardia \ Soc, Gen. degli Agricolt, 
Ital.\ Soc. d’ Incoragg. d% Arti e Mestieri, Discorsi. Perugia, Soc. 
Econom. ed Agr., Atti. Turin, Accad. Reale di Agricolt , ; Assoc. Agr. 
Hal., Bsercitazioni. Verona, Accad.d’AgricoU. Belgium : Soc. Centr. 
d’ Agricult. (1854), Bull. Ghent, Soc. Roy. d’Agr. et de Bot. Li6ge. 
5oo. d’Agr., Journ. (1850, Ac.). Verviers, Soc. Industr, et Commerc, 
(1863). Bull. Holland ; Amsterdam, Aardrijskundig Genootschap ; 
Vereeniging voor Volksvlijt, Denmark : Copenhagen, K. Landkuus- 
holdnings Selskab ; Det Statist. Tabelvaerh, Norway : Christiania, 
Polytekniske Forening, Sweden : K. Landtbruks Akademten. 
SvAiN and Portugal : Barcelona, Soc. Econom., Adas. Lisbon, 
Inst. Real de Agric . ; Soc. Promoiora de Industr. Madrid, Soc, 
Econom. Matritense, Anales. Oporto, Acad, Polytechn. Russia : 
Dor{)at, K. Livldndische Ohonom. Ges., Jahrbuch. Kazan, Imp. 
Econom. Soc. Moscow, Imp. Soc, of Agriculturists. Odessa, Imp. 
Agronom. Soc. of S. Russia. Riga, Technical Soc. St Pcteisburg, 
Imp. Econom. Soc,, Trans , ; Technical Soc. Rumania : Bucharest, 
Soc. Politechnied (1881), Buletinul. South America; Rio de 
Janeiro, Soc. de Agr. 

XVII. Literature. History and Archaeology 

The Congrds International des Orientalistes first rnet at Paris in 1873. 
The Congrds Bibliographique International held its first meeting in 
1 878, and the Congrds des A miricanistes it.s finst meeting in 1 875. The 
first Inter i at. Conference of Librarians took plwe in London in 
1877. Congresses of Archivists, Librarians and Bibliographers were 
held at Brus.sels in 1910. 'fhe Royal Society of Literature (1823, in- 
coriioratcd in 1825) with Transactions (4 to, 1829-1839 ; 8vo. 1843, 
Ac.), and the Royal Asiatic Society (1823), with Journal (1834, 
Ac.), have their headquarters in London, as well as the follow- 
ing literary societies, all of which issue publications: Aris- 
totelian (1879), Ballad (1868), Chaucer (1868), Dante (1881), 
Early English Text (1864). East India Association (i86<j), Hellenic 
Studies (1879). Incorp. Soc. of Authors (1884), Institute of Journalists, 
Irish Lit., Japan (1892), Library Association (1877), Library Assistants 
(i^^95). Malone (1906), Oriental TranslaHon Fund (1828), Pali^Texi 
(18S2), Philological (1842), Roxburghe Club (1812), Shorthand, Viking 
Club (1892), wyclif (1882). The Lancashire and Cheshire Historic 
Society (1848), at Liverpool, the Manchester Literary Club, with 
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TfansacHon& and Papers (1874, &c.), and the Manx Society (1858), at 
i:)ouglas, may also be mentioned. In Glasgow are the Ballad Club 
(187^^, and Soc. of Lit* and Art' (x886)| and in Dublin 

the I^at. Lit* Soc, of Ireland 

The oldest and most important society in England dealing with 
history and archaeology is Ine Society of Antiquaries of London^ which 
enthusiasts trace to an association founded by Archbishop Parker in 
1572. The meetings were not publicly recommenced until 1707 ; the 
present body was incorporated in 1751 ! it publishes Vetera Monu^ 
tnenta (fol., 1747, Ac,), Archaeologia (4to, 1770, Ac.), and Proceedings 
(8vo, 1849, Ac.). The Royal Archaeological Institute (1843), issuing 
the Archaeological Journal (1845, Ac.) ; the British Archaeologies 
Association (1843). with Journal (1846, Ac.) ; the Royal Numismatic 
Society (1830), issuing tlic Numismatic Chronicle (1838, Ac.) ; and the 
Royal Historical Society (1868), publishing Transactions, and the works 
of the Camden Society (1838), belong to London, as well as ^e follow- 
ing societies, all of which issue publications : Bibliographical (1892), 
British School at Athens, British School at Rome, British Record (z888, 
incorp. 1893, incl. Index Soc, 1878). Canterbury and York Catholic 
Record (1904), Egypt ExpL Fund (1883), Genealog, and Biogr,, 
Cymmrodorion (1751-1773, revived in 1820), Dilettanti (1734), FoM 
Lore (1879), Harleian (18^), Huguenot (1883), London and Middle^ 
sex Afchaeol, (1855), London Topogr, Soc^, Mid^esex County Records 
iographi ' ----- — 


hical, Palestine Bxpl, Fund, Parish Registers, Pipe 
}ioll (1883), Soc. Bibl, Archaeol. (1870), Soc, for Prot. Anc, Buildings 
(1877^ Outside London are the Roy. Soc. of Antiquaries of Ireland 
founded in 1849 as the Kilkenny Arch. Soc,, changed to Roy. Hist, and 
Arch, Assn, in 1869 and to present title in 1890; the Society of 
Antiquaries of Scotland (1780), at Edinburgh, and the Irish Archaeo^ 
logical and Celtic Society, at I)ublin. Among others we — ^Aberdeen, 
New Spalding Club (1886) ; Bedfordshire Archaeological and Archie 
Uci, Soc, (1844) ; Bristol, Bristol and Gloucester Arch, Soc, (1876) ; 
Cambrian Arch. Assoc. (1846) ; Cambridge Antiq, Soc. (1840} ; 
Carlisle, Cumh. and Westm. Antiq, and Arch. Soc. (1866) ; Devizes, 
Wiltshire Arch, and Nat, H, Soc, (1853) ; Durham, Surtees Soc, (1834); 
Colchester, Essex Arch. Soc, (1852) ; Edinburgh, Bibliogr. Soc. (1890), 
Scottish Hist. (18S6) ; Exeter, Diocesan Aren. Soc* (1841) ; Glasgow 
Arch. Soc. (1856) ; Kent Arch. Soc. (1837) ; Lane, and Cheshire Antiq, 
Soc. (1883). j^cds, Thoresby Soc. (1889) ; Manchester, Chetham Soc* 
(1843) ; ^ewcastle-on-Tyne Soc, of Anitq. (1813) ; Norwich, Norfolk 
and Norwich Arch, Soc, (1846); Oxford, Architect* and Hist* Soc. 
(1839), and Hist. Soc* (1884) ; Purhech Soc * ; Reading, Berkshire Arch* 
and Architectural Soc, (1871): Surrey Arch, Soc\ Sussex Arch. Soc, 
(1846) ; Welshpool, Poxtfys Land Club (1867) ; and Yorkshire Arch. 
Soc. (1863). 

Canada: Halifax, Nova Scotia Hist. Soc* (1878), Coll. Montreal, 
Soc. Hist., Mim, (1859, Ac.) : Numism. and Antiq. Soc, (1872), Journ, 
(1872, Ac.). Quebec, Lit, and Hist. Soc. (1824), Trans. (1837, Ac.). 
Toronto, Ontario Hist, Soc* (1888, 1898), Ref>.; Lit. and Hist. Soc, 
China : Hong-Kong, Roy, Asiatic Soc. Shanghai, Ro)^, Asiatic 
Soc., Journ. (1858, Ac.). India : Bombay, Roy. Asiatic Soc, 
(Branch) (1804), Journal (1844, Ac.). Calcutta, Asiatic Society of 
Bengal, Journ, (1832, Ac.) and Pvoc, (1865, Ac.) ; Indian Research 
Soc. (1907), Trans* Colombo, Roy* Asiatic Soc., Journ* (1844, Ac.). 
Madras, Lit, Soc* (1818). Journal (1827, Ac.). Singapore, Roy* 
Asiatic Soc, 

United States: The central antiquarian body in the United 
States is established at Washington— the Archaeological Institute of 
Amer, (1879), which publishes Amer, Journ. Arch. (1897, Ac.), and 
has afliliatw with it 28 societies, including the Boston Society (X879), 
Cincinnati Soc. (1905), Iowa Soc. (1902), Wisconsin Soc. (1889), New 
York Soc* (1884), San Francisco (1906), North West Soc* (Seattle) 
(1906). Albany, Institute and Hist, and Art Soc., Trans* (179*" 
1819, 1830-1893), Proc* (1865-1882). Baltimore, Maryland Hist. 
Soc. (1844). Boston, Mass* Hist. Soc. (1791), Collections (1792, Ac.) 
and Hroc. (1859, Ac.) ; New Engl. Hist.^Gen. Soc. (1845), Genealog* 
Register (1847); Amer. Oriental Soc. (1843), Jourii, (1849, Ac.) ; Amer* 
Library Assoc* (1876), Liby* Journal*, Soc. Bibl. Lit. and Exegesis 
1880), Journal (1882, &c.) ; 'Bostonian Soc. (1881), Proc. (1882, Ac.) ; 
BrooMineHist. Soc. (1891). Buffalo. Hist. Soc. (18O2). Cambridge, Hist, 
^oc. (1905), Proc. (igoO, Ac.) ; Dante Soc, (i88i). Chicago, Hist, 
c^oc. (1836). Cincinnati, Hist, and Phil, Soc. of Ohio (1831), Puhlns. 
(1906). Concord, Hist. Soc., Coll. (1824, Ac,). Frankfort, Kentucky 
.itate Hist. Soc. (1836), Reg. Hartford, Amer. Philolog. Soc, (1869) ; 
Hist. Soc. (1825), Coll, (i860, Ac.). Lincoln, Nebraska State Hist. Soc. 
(1867), Trans. (1885-1893), Proc. (1894, Ac.). Madison, Hist, Soc., 
Coll. (1849, Ac,). Minneapolis, Hist. Soc., Coll. (1869, Ac.). Mont- 
pelier, Hist. Soc. of Vermont, Coll. (1869, Ac.). New Haven, 
Amer. Orient. Soc. (1842), Journal (1S49, Ac.). New Orleans, 
Louisiana Hist. Soc. (1867), Puhlns. (1895, Ac.). New York, Hist. 
Soc. (1804), Puhlns. (1868, Ac.); Geneal* and Biogr. Soc, (1869), 
Record (1870) ; Bibliogr. Soc, (1904), Proc. (1906, Ac.), Bull, {igoy, 
Ac.) ; Amer. Numis, Soc., Proc. (1S82). Philadelphia, Hist. Soc. 
(1824), Mem. (1826, Ac.); Numism. and Arch* Soc. (1838), Proc. 
(1867, Ac.); Shakipere Soc. (1852). Portland, Maine Hist. Soc., 
Coll. (1831, Ac.). Providence, Hist, Soc, (1822), Coll. (1827, Ac.). 
Itichmond, Virg, Hist* a/nd Phil, (1831), Publ. (1874, Ac.). St Louis, 
Missouri Hist. Soc. (186Q. St Paul, Minnesota Hist. Soc. (18^9), 
Coll. SsiVisnnah, Georgia Hist. Soc. {iBtg), Proc. Topoka, Hist. Soc* 
^*^ 75 )i Trans, (1881, Ac.). Wasliington, Arch, Soc. (igoi ) ; Columbia 




Hist. Soc. (1894), Rec * ; Amer* Hist. Assn. (1S84), Amer* Hist. Rav.* 
(1893, Ac.). Worcester, Amer, Antiq. Soe„ (1812), Proc* emd Arch* 
AmeK ‘(l62o, Ac.). 

France : The Congrds Archiologique de la France first met in 
1834. Algiers, Soc, Jiist, (183C), Reyue (1856, Ac.). Amiens, Soc, 
des Antiq, (1836), Mim. (1838, Ac.) and Bull, Angoul6me, Soc, 
Arch, et Hist. (1844), Bull* Bordeaux, Soc* Archiol, (1873) ; Soc, des 
Arch, Hist, (1838), Archives Hi,^i, (1858, Ac.). Bonrges, Soc, Hist, et 
Litt. (1849), Bull* et Mim. (1852, Ac.), daen, Soc. des Antiq* de 
Normandie (1823), M6m, (1824, Ac.) and Bull, (i860, Ac.); Soc, 
Fran* d*Arch* (1834), Comptes rend. (1834, , Ac.) and Bull, Mens* 
(1833, Ac.). Chalon-sur-Saonc, Soc. d'Hist. et d'Arch, (1844), Mim, 
(1844, Ac.). Chamb6ry, Soc. Savoisienne d*Hist, et d*Arch, (1855), 
Mim, (1856, Ac.). Constantine, Soc. Arch, (1852), Recueil, Dijon, 
Comm, des Antiquitis (1831), Mim, (1882, Ac.). Lille, Comm, hist, 
du Nord (1839), Bull. (1843, Ac.). Limoges, Soc, Hist, et Arch, 
(1843), Bull * ; Soc, des Archives hist, (1886), Archives (1887, Ac.). 
Lyons, Soc, Hist., Litt., et Arch, (1807), Mim, (i860, Ac.). Mont- 
pellier, Soc. Arch, (1833), Mim, (1835, Ac.). Nancy, Soc. a Arch, de 
Lorraine (1845), Mim, (1830, Ac.) and Journ, (1832, Ac.). Nantes, 
Soc* Arch* (1845), Bull, (1859, Ac.). Orleans, Soc, Arch* et Hist, 
(1848}, Mim, {1B51, Ac.) and Btdl, Patis. Soc* Nat, des Antiq. dePr* 
(1813) (based on the Acadimie Celtique^ 1804), Mim, (1803, &c.) and 
Bull, (1817, Ac.) ; Soc, de VHist, de France (1833), Annuaire (1837) 
and nearly 400 vols. besides ; Soc. de VEcole Nat. des Chartes (1839), 
Documents (1873, Ac.) ; Soc* Asiatique (1822), Journal Asiat. (1822, 
Ac.), ; Soc. d Arch. etdeNumisrn* (1865) ; Soc, de VHist, duProt. 

Fran, (1866) ; Soc, de Linguistique ; Soc, Bibliogr. PolyhibHon ] 


Contemp. (1890) ; , . 

d^Hist. Diplomatique (1886) ; Soc. des Bibliophiles Fran. (1820) ; 
Soc. des Anciens Textes Fran. (1875), Bull. Poitiers, Soc. des 
Antiq* (1834), Mim. Rouen, Soc.de VHist. de Norm. (1869), Bull. 


(1870, Ac.) and 73 vols. besides ; Comm, des Antiquitis (1818), Bull. 
(1867, Ac.p Samt-Omer, Soc, des Antiq, (1831). Mim, (1833, Ac.). 
Toulouse, Soc, Arch. (1831), Mim, (1831-1868), Bull, (1869, Ac.) ; 
Acad, des Jeux Flovaux (1323, reorganized 1773), Rec. (1696, Ac.), 
Tours, Soc. Arch. (1840), Mim. (1842, Germany and Austria- 

Hungary : Gesam. Ver, d. D. Gesch, u.Ali. Vereine (1832). Agram, 
Ges. f, Sdd-Slav* Alterth, Aix-la-Chapellc, Geschichtsver. (1879), 
Zischr. (1879, Ac,). Altenburg, Gesch, u* Alterthums Ges. (1838), 
Mittheil* (1841, Ac.). Augsburg. Hist. Ver, (1820, reorganized in 
18^4), Jahresber* (1833, Ac.). Baden, Alterthums- Ver* (184^), 


Ver. (1830), Ber, (1834, Ac.). 

nb. (1036), Forschungen (1841, Ac.) ; 


Schriften. Bamberg, J^tsL 
Ver* f* Gesch. d, Mark Brandcnb 
Ver* f* d, Gesch. Berlins (1865), Schriften; Hist. Ges’ (iSji), ’Mittheil, 
(1873. Ac.); Archdolog. Ges, (1842), Sitzungsber.^ Archdol. Zeiiung', 
Numism, Ges. (1843)^ Jahresber. (1845, Ac.), Herold (1869); Phil, Ges* 
(1843), Der Gedankc (1861, Ac.) ; Ges. /. D. Philologie (1877), Jahresber* 
(1879, Ac.), D, Bibliogr. Ges, (igoz), Ztschr. (1903. Ac.); Fer. 
D. Bibliothekare (1900), Jahrbuch (190*) I L)* Orient- Ges. (1898), 
Mitteil. Bonn, Ver, /. Alterth, (1841), Jahresber,*, Soc.Philologa (1854). 
Brandenburg, Hist, Ver, (1868), Jahresber. (1870, Ac.). Braunsberg, 
Hist. Ver* (1856). Breslau, Ver. /. Gesch. u.Alt, Schl, (1846), Ztschr* 
(1856, Ac.), Scriptores rerum Silesicarum (1847, Ac.) ; Breslauer 
Dichtcrschule (i860). Budapest, Hungarian Hist. Soc. (1867), 




Szdzadok, Cassel, Ver, /. Hess. Gesch, (1834), Zischr, (1837', Ac ^ 
Cologne, Hist. Ver, (1854), Annalen (1855, Ac.) ; Ges. fUr rheinische 
Geschichtskunde (1881). Cracow, Hist, Soc, Danzig, Westpreuss* 
Geschichtsver, (1879), Ztschr,, Mitteil*^ Akten, Darmstadt, Hist. Ver* 
[1834), Archiv (1835, Ac.). Dresden, K* Sdchs. Alt. Ver. (1825), 


ahresber* (1835, Ac.) and Mittiwil. (1835, Ac,). Frankfort, Ges, f* 
Deutschlands alt, CeschicMskur.ils (1819 ; since 1873 under guidance 
of Central-Dir. d. Mon* Germ.), Mon, Germ, (1826, Ac.) ; Ges, /. 
Gesch, u* Kunst (1837), Mittheil, (1858, Ac.) ; Freies D* Hochstift in 
Goethe's Voter haus (1839) ; Ver* fiir Gesch, u. Alt. (1837), Archiv, 
Halle, Thilr. -Sdchs. Ver, (1819), Mittheil. (1822, Ac.) ; D, Morgenl 
Ges. (1844), Ztschr* (1847, Ac.) v.rA Abhanal. (1859, Ac.). Hanover, 
Hist, Ver. (1835), Ztschr* Kiel, Ges* 1 , Gesch, Schl. -Holst, (1833, re- 
organized in 1873), Archiv (1833, Ac.) and Ztschr, {iSyo, Ac.). 
Konigsberg, Altevtumsges, Prussia (1844), Sitzungsber, I.eipzig, 
J). Ges* z, Erforschung vaterl. Spr. u, Alterth, (1697, reorganized in 
1824), Jahresber* (1825, Ac.) r.'id Mittheil, (1045, Ac.) ; Fiirstlich 
JabionowskVs Ges, (1768), Ada (1772, Ac.) : Borsenver. d, D. Buch- 
hdndler (1B23), Bofsenblatt (1834, Ac.); Hist, Theolog, Ges, (18x4). 
Liibeck. Hansischer Ges. Ver, (1870). Munich, Hist. Ver, (1837), 
A rchiv (1 839, Ac.) ; .< 4 Iterthums- Ver. (i 86.< ) . Nuremberg, Pegnesischer 
Blumenorden (1644), had united with it in 1874 the L%t. Ver, (1839). 
Prague, Ver, /. Gesch, Ratisbon, Hist, Ver, (1830), Verhandl. (1B32, 
Ac.). Rostock, Ver. filr. Alt. (1883), Beitrdge (1890, Ac.). Schwerin, 
Ver. f. Meckl. Gesch. u. Alterthumsk. (1835), Jahrbuch (1835, Ac.) and 
other publications. Strassburg, Soc, pour la Conservation des Monu-^ 
ments Historiques d' Alsace (1855), Bull, (1855, also since 1889 with 
German title Mitteilungen). Stuttgart, Lit, Ver, (1839), Biblioihek 
(1843, Ac.) ; Wilrttemb. Alterth. Ver. (1843). Jahreshefte (184a) and 
many records, handbooks, Ac. Tubingen, Lit, Ver, (1839), Bihliothek 
(1842, Ac.). Vienna, K, k. Orient. Akad,; K. k* Heraldische Ges, 
"Adler" (1870), Jahrhilcher Ac.); Ver. fdr Osterr. Fo/As- 

kunde (1894), Ztschr. Weimar, D* Shahespeofe Ges* (1864, Jahrbuch 
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(1865, &c.); Gosth$ Ges, (X885), Schriften (1885, Sec.); Ge$» def 
Bibliophiten (z^99)- Wiesbaden, Vir. f, Nass. Alterth. (1821), 
Annmtk (1830, &c.). Wiirzburg, Hi&t. Ver, (1831), At^hiv (1833). 
Switze>R];aN£> : Basle, Hist. u. ^ntiq. Ges. (1836). Beme, Allgenteina 
GeschicHtforschends Ges. (1840). Freiberg, Soc. d*Hist. Geneva, Soc, 
d'Hiet. et d^Arck. (1838), Lausanne, Soc. d*ffist. ; Soc. Vaudoise 
d^Hist. etd*Afch. (1902), Revw. St Gall, Hist. Ver. (1839). MiUeiL 
(18^2,. >&Cp). Zurich, 5 o<;. d 7 /»£L; Antiq. Ges.^ Desehmdler. Itax.y: 
Bolqgna^.As^. DepuUusione di Storia Patria, Catania, Soc. di Stofia 
Pamd Ferrara. Deput. Perrarese di Storia Patria (1884). 

I'lorence, Societd Colombaria (1823) ; Soc. Dantesca Italiana (j888) ; 
R, Dgfputazione Tosc. di Storia Patria (18O2). Genoa, Soo. di Storia 
Patria (1857). Milan, Soc. Numis. Jtal. ; Soc. Storica Lombarda. 
Naples, Soc. hfap. di Storia Patria (1875). Palermo, Soc. Sic, di Storia 
Pama (1873), Doc. Parma, R, Deputazione di Storia Patria. Rome, 
Acoad. Rom. di Arch. ; Soc. Rom. di Storia Patria (1877), Archivio 
(1877, &c.) ; 1 st. di Corr. Arch.; Brit, and Amer. Arch. Soc.i Soc. 
Pilot. Rom. (xgoi) ; Jstituto Star. Jtal. (1883), Fonti (1887, See.); 
K. Deutsch. Archdolog. Inst., Arch. Zing, (^i 843-1885) and Jahrb. 
Turin', Real Deputaz. di Star. Pair. (1833). Venice, R. Dep. Yen. di 
Storia Patria. Verona, Soc. l^tt. (x8o8). Belgium : Antwei^, 
Acad. d*Arohiol. (1842), Bull. (1865, &c.). Bruges, Soc, pour I' Hist, 
et les Antiq. de la Flandre (1839), Publ. Brussels, Soc. de VHist. de 
Belgique (1858), Publ . ; Soc. Roy. de Numism. (1841), Revue ; Soc. 
des Bibliophiles (1865) ; Soc. d*Archiol. (1887), Annuaire, Annales ; 
Inst. Ini. aeSibliogr. (1895), Ripertoire. Ghent, Soc. Roy. des Beaux- 
Arts et db la Lut. (1808), Annales (1844, &c.) ; Willems Fond 
(1851) ; Mtsateqhappij de Vlaamsohe Bihliophilen (1839) ; Soc. d'Hist. 
et d*Afchio}^ [(io\iiiaod 1893 as Cercle Hist. etArchiol.), Bull. Li^ge, 
Inst. Archdol. (1850), Bull. (1852. &c.). Louvain, Soc. Litt. (1839), 
Mim. and Puol. Mons, Cercle Archiol. (1856), Annales (1857, &c.). 
Namur, Soc. Archdol. et Music de Samur (1845), Annales. Toumai, 
Soc. Hist, et Litt. (1846), Bull. (1849, &c.). Verviers, Soc. Arch. 
Ypres, 5 oc, Hist. (i86x). Holland: Leiden, Acad. Lugduno- 
Batavd; Maatschappij der Nederlandsche Letter kunde (1766) 
Tijdschkft. Luxembourg, Inst. Archiol. (1846, reorganized in 1862), 
Annales ( 18 ^% &. C .). Utrecht, Hist. Genootschap (1S45). Den- 
mark : Copenhagen, Island. Litt. Sets hob ; K. Danske Selskab 
(1745), Magazin ; K. Nordisk Oldskrift Selskab, Aarbdger (1866, &c.), 
Fortiasminder (1890, See.). Reykjavik (Iceland), Fornleilarfelag ; 
Hid islenzka Bdkmentafitag (18x6), Shimir. Norway : Christiania, 
Norske Hist. Forening (1869) ; Norsks Oldskrift Selskab ; Foreningen 
til Norsks Fortidsmindesmaefkers B soaring (1844). Sweden : Stock- 
holm, K. Witter hets Hist, och Antiq. A had, ; Svenska A had. ; Sv. Forn* 
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SOCIETY ISLANDS (French Archipd ie la Smite), an archi- 
pelago of the Pacific Ocean, in the eastern part of Polynesia, 
between i6® and i8° S., 148® and 155° W., with a total land area 
of 637 sq. m., belonging to France, (For map, see Pacific 
Ocean.) The principal island is Tahiti Fart of the 

archipelago was discovered by Pedro Fernandez Quiros in 1607, 
In 1767 Samuel Wallis re-discovered it, and named it King 
George’s Island. In 1768 Louis de Bou^inville visited Tahiti, 
claimed it as French, and named it La Nouvelle Cythire. On 
the 1 2th of April 1769 the British expedition to observe the 
transit of Venus, under the naval command of James Cook, 
arrived at Tahiti. On this first voyage (he subsequently re- 
visited the islands twice) he named the Leeward group of 
islands Society in honour of the Royal Society, at the instigation 
of which the expedition had been sent ; Tahiti and the adjacent 
islands he called Georgian, but the first name was subsequently 
adopted for the whole group. In 1 772 and 1774 the islands were 
visited by a Spanish government expedition, and some attempt 
was made at colonization. In 178S Lieutenant Bligh of the 
'' Bounty ” spent some time at Tahiti, to which island the his- 
torical interest now passes. 

iThe archipelago is divided into two groups — ^the Leeward (lies sous 
le Vent) and the Windward Islands (lies du Vent) — ^by a clear channel 
of 60 m. in breadth. The Leeward Islands arc Tubai or Motuiti, 
a small uninhabited lagoon island, the most northern of the group; 
Marua or Maupiti — “ Double Mountain/* the most western; Bola- 
Bola or Bora-Bora; Huaheine; Raiatea or Ulictea (Spanish Prin- 
ccssa). the largest island of this cluster, and Tahaa, which approach 
each other very closely, and are encircled by one reef. To the west 
lie the small groups of coral islets— Mopiha (Lord Howe), Ura (Scilly) 
and Bellingshausen (discovered by Otto von Kotzebue, 1824). To 
the Windward Islands belong Tapamanu or Majaiti (Walhs*s Sir 
Charles Saunders's Island and Spanish Pelada) ; Moorea or Eimeo 
(Wallis's Duke of York Island and Spanish San Domingo) ; Tahiti — 
Cook's Otaheite (probably Quiros's Sagittaria ; Wallis's King George's 
Island, Bougainville's Nouvelle Cyth^re and Spanish Isla d'Amat) ; 
Tetuaroa — " The Distant Sea " (? Quiros's Fugitiva; Bougainville's 
Umaitia and Spanish Tres Hermanos) ; and Maitea (? Quiros's La 
Dezana, Wallises Osnaburg Island. Bougainville's Boudoir and Pic 
de la Boudeuse and Spanish Cristoval). the most eastern and 
southern of the archipelago. Tetuaroa and Tubai, besides the three 
western I-ecward Isles, are coral atolls. The length of the Tetuaroa 
reef ring is about six miles; it bears twelve palm-covered islets, of 
which several are inhabited, and ha.s one narrow boat-pas.sage 
leading into the lagoon. With the exception just named, the 
islands, which agree very closely in geological structure, arc moun- 
tainous, and present, perhaps, the most wonderful cxampleoi volcanic 
rocks to be found on the globe. They are formed of trachyte, 
doleritc and basalt. There arc raised coral beds high up the moun- 
tains, and lava occurs in a variety of forms, even in sohd flows: but 
all active volcanic agency has so long ceased that the craters have 
been almost entirely obliterated by denudation. Hot springs arc 
unknown, and earthquakes are slight and rare. Nevertheless, 
under some of these flows remains of plants and insects of ^ecies 
now living in the islands have been found — a proof that the forma- 
tion as well as the denudation of the country is, geologically speaking, 
recent. In profile the islands arc rugged and elevated (7349 ft. in 
Tahiti, Moorea 4045 ft., Raiatea 3389, Bola-Bola 2165). A moun- 
tain, usually with veiy steep peaks, forms the centre, if not the 
whole island ; on all sides steep ridges descend to the sea, or, as is 
oftener the case, to a considerable belt of flat land. These moun- 
tains, excepting some stony crags and cliffs, are clothed with dense 
forest, the soil being exceptionaUy fertile. All voyagers agree that 
for varied l>eauty of form and colour the Society Islands are unsur- 
passed in the Pacific. Innumerable rills gather in lovely streams, 
and, after heavy rains, torrents precipitate themselves in grand 
cascades from the mountain clifls — a feature so striking as to have 
attracted the attention of all voyagers, from Wallis downwards. 
Round most of the islands there is a luxuriant coral growth; but, as 
the reefs lie at no great distance, and follow the line of the coast, 
the inter-island channels arc comparatively safe. Maitea, which 
rises from the sea as an exceedingly abrupt cone, and Tapamanu. 
appear to be the only islands without almost completely encircling 
barrier-reefs. The coasts arc fairly indented, and, protected by 
these reefs, which often support a chain of green islets, aflord many 
good harbours and safe anchorages. In this respect the Society 
islands have the advantage of many Polynesian islands. 

The populations of the chief islands are : Tahiti 10,300, Moorea 
1600, Raiatea and Tahaa 2300, Huaheine 1300, Bola-Bola 800; and 
that of the whole archipelago is about 18,500. 

SOCINUS, the latinized form of the Italian Sozini^ Sozzini 
or Soccini; a name borne by two Italian theologians. 

I. Lelio Francesco Maria Sozini (1525-1562) was bom at 


Siena on the 29th of January 1525. His family descended from 
SozzO; a banker at Perc^na^ whose second son^ Mind Sozzi^ 
settled as a notary at Siena in 1304. Mine Sozzi’s grandson^ 
Sozzino (d. 1403); was ancestor of a line of patrician jurists and 
canonists^ Mariano Sozzini senior (1397-1467) being the first 
and the most famous^ and traditionally regarded as the first 
freethinker in the family, Lelio (who spells his surname 
Sozini^ latinizing it Sozinus) was the sixth son of Mariano 
Sozzini junior (1482-1556) by his wife Camilla Salvetti^ and was 
educated as a jurist under his father’s eye at Bolognai He told 
Melanchthon that his desire to reach the fontes juris led him to 
Biblical research^ and hence to rejection of the idolatry of 
Rome.” He gained some knowledge of Hebrew and Arabic 
(to Bibliander he gave a manuscript of the KorAn) as well as 
Greek, but was never a laborious student. His father supplied 
him with means, and on coming of age he repaired to Venice^ 
the headquarters of the evangelical movement in Italy. A 
tradition, first published by Sand in 1678, amplified by subse- 
quent writers, makes him a leading spirit in alleged theological 
conferences at Vicenza, about 1546; the whole account (abound- 
ing in anachronisms, including the story of Sozini’s flight) must 
be rejected as fabulous. At this period the standp»oint of Sozini 
was that of evangelical reform; he exhibits a singular union 
of enthusiastic piety with subtle theological speculation. At 
Chiavenna in 1547 he came under the influence of Camillo of 
Sicily, a gentle mystic, sumamed Renato, whose teaching at 
many points resembled that of the early Quakers. Pursuing 
his religious travels, his family name and his personal charm 
ensured him a welcome in Switzerland, France, England and 
Holland. Returning to Switzerland at the close of 1548, with 
commendatory letters to the Swiss churches from Nicolas 
Meyer, envoy from Wittenberg to Italy, we find him (1549-15^0) 
at Geneva, Basel (with Sebastian Munster) and Zurich (lodging 
with Pellican). He is next at Wittenberg (July 1550 to June 
1551), first as Melanchthon’s guest, then with Jol^n Forster 
for improvement of his Hebrew. From Wittenberg he returned 
to Zurich (end of 1551), after visiting Prague, Vienna and 
Cracow. Political events drew him back to Italy in June i5S2*' 
two visits to Siena (where freedom of speech was for the moment 
possible, owing to the shaking oil of the Spanish yoke) brought 
him into fruitful contact with his young nephew Fausto. He 
was at Padua (not Geneva, as is often said) at the date of Ser- 
vetus’s execution (Oct. 27, 1553). Thence he made his way to 
Basel (January 1554), Geneva (April) and Zurich (May), where 
he took up his abode. 

Calvin, like Melanchthon, received Sozini with open arms. 
Melanchthon (though a phrase in one of his letters has been 
strangely misconstrued) never regarded him with theological 
suspicion. To Calvin’s keen glance Sozini’s over-speculative 
tendency and the genuineness of his religious nature were equally 
apparent. A passage often quoted (apart from the context) 
in one of Calvin’s letters (January i, 1552) has been viewed as 
a rupture of amicable intercourse; but, while more than once 
uneasy apprehensions arose in Calvin’s mind, there was no breach 
of correspondence or of kindliness. Of all the Reformers, 
Bullinger was Sozini’s closest intimate, his warmest and wisest 
friend. Sozini’s theological difficulties turned on the resur- 
rection of the body, predestination, the ground of salvation (on 
these points he corresponded with Calvin), the doctrinal basis 
of the original gospel (his queries to Bullinger), the nature of 
repentance (to Rudolph Gualther), the sacraments (to Johann 
Wolff). It was the fate of Servetus that directed his mind to 
the problem of the Trinity. At Geneva (April 1554) he made 
incautious remarks on the common doctrine, emphasized in a 
subsequent letter to Martinengo, the Italian pastor. BulUnger, 
at the instance of correspiondents (including Calvin), ouestioned 
Sozini as to his faith, and received from him an explicitly ortho- 
dox confession (reduced to writing on the 15th of July 1555) 
with a frank reservation of the right of further inquiry. A 
month before this Sozini had been sent with Martino Muralto to 
Basel, to secure Ochino as pastor of the Italian church at ZQrich; 
and it is clear that in their subsequent intercourse the minds 
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of Sozini and Ochino (a thinker of the same type as Camillo, 
with finer dialectic skill) acted powerfully on each other in the 
radical discussion of theological problems. In 1556 by the 
death of his father (who left him nothing by will)^ Sozini was 
involved in pecuniary anxieties. With influential introductions 
(one from Calvin) he visited in 1558 the courts of Vienna and 
Cracow to obtain support for an appeal to the reigning duke at 
Florence for the realization of his own and the family estates. 
Curiously enough Melanchthon's letter introducing Sozini to 
Maximilian II. invokes as an historic parallel the hospitable 
reception rendered by the emperor Constans to Athanasius, 
when he fled from Egypt to Treves. Well received out of 
Italy, Sozini could do nothing at home, and apparently did not 
proceed beyond Venice. The Inquisition had its eye on the 
family; his brother Cornelio was imprisoned at Rome; his 
brothers Celso and Camillo and his nephew Fausto were “ repu- 
tati Luterani,” and Camillo had fled from Siena. In August 
1559 Sozini returned to Zurich, where his brief career was 
closed by his death on the J4th of May 1562, at his lodging in 
the house of Hans Wyss, silk-weaver. No authentic portrait 
of him exists; alleged likenesses on medals, &c., are spurious. 
The news of his uncle’s death reached Fausto at Lyons through 
Antonio Maria Besozzo. Repairing to Zurich Fausto got his 
uncle’s few papers, comprising very little connected writing 
but a good many notes. Fausto has so often been treated as 
a plagiarist from Lelio that it may be well to state that his 
indebtedness, somewhat over-estimated by himself, was twofold : 
(i)He derived from Lelio in conversation (1552-1553) fhe genu 
of his theory of salvation; (2) Lelio’s paraphrase (1561) of dpxv 
in John i. 1 as the beginning of the gospel ” gave Fausto an 
exegetical hint for the construction of his Christologjr. Apart 
from these suggestions, Fausto owed nothing to Lcho, save a 
curiously far-fetched interpretation of John viii. 58 and the 
stimulus of his pure character and shining qualities. The two 
men were of contrasted types. Lelio, impulsive and inquisitive, 
was in quest of the spiritual ground of religious truths j the drier 
mind of Fausto sought in external authority a basis for the 
ethical teaching of Christianity. 

Sozini*s extant writings are ; (i) De sacfamentis disseftatio (1560), 
four parts, and (2) De. resurrectione (a fragment); these were* first 
printed in F. ci L. Socini, item E. Snneri tractatus (Amsterdam, 
1654). To the.se may be added his Confession (1555), printed in 
Hottinger, Hist, eccles. N.T. ix. lO, 5 (1667); and about twenty-four 
letters, not collected, but may be found dispersed, and more or less 
correctly given in lllgen, in Trcchsel, in the Corpus reformatorum 
edition of Calvin's works, and in E. Burnat, L. Socin (1804); the 
handwriting of the originals is exceedingly crabbed. Sancl adds a 
Rhapsodia in Esaiam prophetam, of which nothing is known. Beza 
suspected that Sozini had a hand in the De haereticis, an sint 
persequendi (1553); and to him has also been assigned the Contra 
libellum Calvini (1554) ; both are the work of Castcilio, and there is 
no ground for attributing any part of them to Sozini. Beza also 
assigned to him (in 15^)7) an anonymous Expiicatio (15O2) of the 
proem of St John's Gospel, which was the work of Fausto; this 
error, adopted by Zanchi, has been a chief source of the misconcep- 
tion which treats Lelio as a hercsiarch. In Franc, Guinio’s Defensio 
cath, doct. de S, Trin, (i 590-1 sgi) is an anonymous enumeratio of 
motives for professing the doctrine of the Trinity, by some ascribed 
to Lelio ; by others, with somewhat more probability, to Fausto, 

For the life of L. Sozini the best guide is Trechscl, Die prot, 
antitrin. vor F, Socin, vol. ii. (1844) '» hut there arc valuable materials 
in lllgen, Vita L, Socini (1814), and especially Symbolae ad vitam et 
doctrinam L. Soc,, &c. (182G). R. Wallace, Antitrin. biog. (1850), 
gives the ordinary Unitarian view, relying on Bock, Da Porta and 
Lubieniecki. See also Theological Remew (July 1879), and Bonet- 
Maury's Early Sources of Eng. Unit. Christ, (trans. E. P. HaU, 1884). 
Use has been made above of unpriiitcd sources. 

II. Fausto Paolo Sozzini (1539-1604) was born at Siena 
on the 5th of December 1539, the only son of Alessandro Sozzini, 
“princeps subtilitatum,” by Agnese, daughter of *:^orghese 
Petrucci, a descendant of Pandolfo Petrucci, the Cromwell of 
Siena. Unlike his uncle Lelio, Fausto .spells his surname 
Sozzini, latinizing it Socinus. His father died in 1541, in his 
thirty-second year. Fausto had no regular education, being 
brought up at home with his sister Fillide, and spent his 
youth in desultory reading at Scopeto, the family country-seat. 
To the able women of his family he owed the strong moral impress 


which marked him through life; his early intellectual stimulus 
came from his uncle Celso, a nominal Catholic, but an espit fart, 
founder of the short-lived Aecademia dd Sizienti (1554), of which 
young Fausto was a member. In 1556 his grandfather’s will, 
leaving him one-fourth of the family estates, made him inde- 
pendent. Next year he entered the Aecademia degli intronati, 
the centre of intellectual life in Siena, taking the academic name 
“ II Frastagliato,” his badge Un mare turbato da venti, his motto 
Turhani sed extoUunL About this time Panzirolo {De Claris legg. 
inter pp.y first published 1637) describes him as a young man of 
fine talent, with promise of a legal career; but he despised the 
law, preferring to write sonnets. In 1558-1559 the suspicion of 
Lutheranism fell on him in common with his uncles Celso and 
Camillo. Coming of age (1561) he went to Lyons, probably 
engaging in mercantile business; he revisited Itjily after his 
uncle Lelio’s death; we find him in 1562 on the roll of the Italian 
church at Geneva; there is no trace of any relations with Calvin ; 
to Lyons he returned next year. Tlie evangelical position was 
not radical enough for him. In his Expiicatio (1562) of the 
proem to St John’s Gospel he already attributes to our Lord an 
official, not an essential, deity ; a letter of 1563 rejects the natural 
immortality of man (a position subsequently developed in his 
disputation with Pucci). Towards the end of 1563 he returned 
to Italy, conforming to the Catholic Church, and for twelve 
years, as his unpublished letters show, was in the service of 
Isabella de Medici, daughter of the grand-duke Cosimo of 
Tuscany (not, as Przypkowski says, in the service of the grand- 
duke). This portion of his life he regarded as wasted; till 1567 
he gave some attention to legal duties, and at the instance of 
“ a great personage ” wrote (1570) his treatise De auctorilate 
s. scripturae. In 1571 he was in Rome, probably with his 
patroness. He left Italy at the end of 1575, and after Isabella’s 
death (strangled by her husband in 1576) he declined the over- 
tures of her brother Francesco, now grand-duke, who pressed 
him to return. Francesco was doubtless aware of the motive 
which led Sozzini to quit Italy; there is every reason to believe 
Przypkowski’s statement that the grand-duke agreed to secure 
to him the income of his property so long as he published nothing 
in his own name. Sozzini now fixed himself at Basel, gave 
himself to close study of the Bible, began translating the Psalms 
into Italian verse, and, in spite of increasing deafness, became 
a centre of theological debates. Ilis discussion with Jacques 
Couet on the doctrine of salvation issued in a treatise De Jesu 
Christo servatore (finished July 12, 1578), the circulation of 
which in manuscript commended him to the notice of Giorgio 
Blandrata (q.v.), court physician in Poland and Transylvania, 
and ecclesiastical wire-puller in the interests of heterodoxy. 

Transylvania had for a short time (1559-1571) enjoyed full re~ 
ligioiis liberty under an anti-Trinitarian prince, John Sigismund. 
The existing ruler, Christopher Bdthori, favoured the Jesuits; 
it was now Blandrata’s object to limit the “ Judaic ” tendencies 
of the eloquent anti-Trinitarian bishop, Francis David (1510- 
1579), with whom he had previously co-operated. A charge of 
the gravest sort against Blandrata’s morals had destroyed his 
influence with David. Hence he called in Sozzini to reason with 
David, who had renounced the worship of Christ. In Sozzini’s 
scheme of doctrine, terms in themselves orthodox were employed 
in a heretical sense. Thus Christ was God, though in nature 
purely human, namely as un Dio suballmio, al quale in un dato 
tempo il Dio supemo cedette il governo del mondo (Cantu). In 
matter of worship Sozzini distinguished between adoratio 
Christi, the homage of the heart, imperative on all Christians, 
and invocatio Christi, the direct address of prayer, which was 
simply permissive (Blandrata would have made it imperative); 
though in Sozzini’s view, prayer, to whomsoever addressed, was 
received by Christ as mediator, for transmission to the father. 
In November 1578 Sozzini reached Kolozsvar (Klausenburg) 
from Poland, and did his best, during a visit of four months 
and a half under David’s roof, to argue him into this modified 
doctrine of invocation. The upshot was that David from the 
pulpit exerted all his powers in denouncing all cultus of Christ. 
His civil trial followed, on a charge of innovation. Sozzini 
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hurried back to Poland before it began. He cannot be accused 
of complicity with what he ('lUls the rage of Rlandrata: he was 
no part>’ to David's incarceration at I)?va, where the old man 
miserably perished in less than three months. He was willing 
that DiU id should he prohibited from preaching pending the 
decision of a general s>mod ; and his references to the case 
show that (as in the later instances of Jacobo Palcology, 
Christian Franken and Martin Seidel) theological aversions, 
though they never made him uncivil, fr{)zc up his native kind- 
ness and lilinded his perceptions of character. Blandrata. 
ultimately conformed to the Catholic Church; hence Sozzini’s 
laudator}’ dcdi(’ation to him (1584) of his /)fi Jesu Christi natura, 
in reply to the Calvinist Andrew \\V)lan, though printed in his 
works, was not used. The remainder (1579 1604) of Sozzini^s 
life was spent in Poland. Excluded at first by his views on 
baptism (which he regarded as app]i<^able only to Gentile con- 
verts) from the Minor or anti-Trinitarian Church (largely ana- 
baptist), he acquired by degrees a predominant influence in its 
s\nnds. He converted the Arians from their avow^al of our 
I.('rd's pre-existence, and from their rejection of the invocatio 
Christi: he repressed the semi-judaizers whom he failed to 
convince. Through correspondence with friends he directed 
also the fiolify of the anti 'I'rinitarian Church of I'ransylvania. 
Fon’cd to lea\ e Cracow in 158,3. he found a home w'ith a Polish 
noble, Christopher Morsztyn, whose daughter Elizabeth he 
married ( 1 586). She died in the following }'ear, a few months 
after the birth of a daughter, Agnese (1587-1654), afterwards 
the wife of Stani.slas Wiszovvaty, and the progenitress of numer- 
ous descendants. Jn 1587 the grand-duke Francesco died; to 
this event Sozzini’s biographers attribute the loss of his Italian 
property, but his unpublished letters show that he was on good 
terms with the new grand-duke, Ferdinando. Family dispuies 
had arisen respecting the interpretation of his grandfather’s 
will; in October 1590 the holy office at Siena disinherited him, 
allow^'ng him a pension, apparently never paid. Failure of 
supplies from Italy dissolved the compact under which his 
writings were to remain anonymous, and he began to publish 
in his own name. I’he consequence was that in 1598 a mob 
exf>elled him from Cracow, wrecking his house, and grossly 
ill-using his person. Friends gave him a ready welcome at 
Luslawice, 30 miles east from Cracow' ; and here, having long been 
troiibletl with colic and the stone, he died on the 4th of March 
1604. A limestone block wdth i 11 e,gible inscriptions marks 
bis grave. ^ His engrav'ed portrait is prefixed to his w'orks (the 
original is not extant); an oil-painting, formerly at Siena, cannot 
be considered authentic. 

Sozzini's works, edited by his grandson Andrew Wi.szow^aty and 
the learn< d printer F. Ku^’-per, are contained in two closely printed 
folios (Amsterdam, i(}C)H). They ra.nk as the first two volumes of 
the iHbliotheca fratrtim polonorum, though th<* w’orks of Crell and 
Schlichting w’ert? the first of the series to be printed. They include 
all Sozzini's extant theological WTitings, excej^t his essay on i)rc" 
destination (in which he deniovS that God foresc?es the actions of 
free agents) prefixed to Caslellio’s Dialo^i IV. (1578, reprinted 1613) 
and his rcvisioji of a scliool maniud Jnstrununttim (hictvivarum 
QfiiioteJicum His pseudonyms, eccsily ijit<;rpreted, were 

Felix Turpio T^rbevetanus, tVosper Dysidaeus, Gratianiis Prosjxsr 
and (iratifiniis Turpio Gerapolensis ( -- Senensis). Some of hi.s 
early verse is in FerentilH’s Scielta di stanze di diver si uutori 
toscani (1379. 1504) ; other specimens are given in Cantii and in the 
Atkvnarmn (Aug. ii, 1877); more are preserved at Siena. Sozzini 
coiisider{^d t.liat his ablest W'ork w'as his Coniva atheos, which perished 
in the riot at Cracow (1398). Liiter he b«*gaTi. fmt left incompleb*, 
more than one work designed to exhibit his system as a whole. 
His rei)i]iation as a thjnk(.‘r must rest upon (i) his De auctoritate 
s. scriptHYnc (' 370 ) and (2) his 7 > Jesu Chnsto servatnre (1578). 
The former lirst published (Seville, 1588) by Lopez, a Jesuit, 
who claimed it as hi.s own, but prefixed a preface maintaining 
(contrary to a fundamental position of Sozzini) that man by nature 
has knowledge f>l God. A French version (1592) wa.s approved 
by tte ministers oi l ; ih(' English translation by Edward Coombe 
(173 1) w'as under! in conseque nce of the commendation in a 
cliarge (1728) by nislmp Smalbroke, who observcjs that Grotiua 
had IxwTowed from ii in his Dc veritate (Ihrisi. til. in small 

' No trace is disco^'e^-able on the sirmc of the alleged epitaph f— - 
“ Tota ruit Babylon; dcslrnxit tecta Lutherus, 

Calrimis muros, sed fiindamenta Sociiius." 


I compass it anticipates the historical argument of the credi- 
! bility ” writers; in trying it by modern tests, it should be remem - 
1 bered that Sozzini. regarding it (1581) as not adequately meeting 
the cardinal difficulties attending the proof of the Christian religion, 
bt^gan to rtxonstruct its positions in his Lectiones sacrae (unfinished). 
His treatise on the Saviour renders a real service to theology, 
placing orthodoxy and heresy in new relations of fundamental 
antagonism, and narrowing the conflict to the main personal benefit 
of religion. Of the person of Christ in this treatise he says nothing; 
its one topic is the work of Christ, which in his view operates upon 
man alone ; the thcxilogical sagacity of Sozzini may be measured by 
the persistency wdth which this idea lends to recur. Though his 
name has been attached to a school of opinion, he disclaimed the 
role of a hcresiarch, and declined to give his unreserved adhesion 
to any one sect. His confidence in the conclusions of his own mind 
has earned him the repute of a dogmatist ; but it was his constant 
aim to reduce and simiflify the fundamentals of Cliristianity, Not 
[ without some ground does the memorial tablet at Siena (inscription 
l)y Hrigidi, 1879) characterize him as vindicator of human reason 
against the supernatural. Of his non-theological doctrines the most 
important is his assertion of the unlawfulness, not only of war, but 
of the taking of human life in any circumstances. Hence the 
comparative mildness of his proposals for dealing with religious and 
anti-religious ojtendt?rs, though it cannot be said that he had grasped 
the complete theory of toleration. Hence, too, bis contention that 
magisterial office is unlawful for a Christian. 

Authoktties. — For the biography of Sozzini the best materials 
arc his letters; a collection is in liis works; others arc gi\'en by 
Cantu ; more are preserved at Siena and Florence; his correspondence 
is open and frank, never sjiaring his weak points. The earhesl life 
(prefixed to his works) is by S. l-*rzypkowski (163^)', in English, by 
]. Bidle (1653). This is the foundation of the article by Bayle, 
the Memoirs by J. Toulmin (1777), and the article by K. Wallace 
[Antitrin. Biog., 1850). Cantu's .sketch in Gli Eretici d* Italia (iSfifi) 
gives a genealogy of the Sozzini (needing revi.sion). The best 
defence of Sozzini in his relations witli D^ivid is by James Yates 
[Christ. Pioneer, Feb. 1834) ; a less favourable view is taken by 
l)dvid’s Hungarian biographer, Elek Jakab (David F. UntUhe, 1879). 
Of his system- —best known through the Racovian Catechism (1605, 
planned by Sozzini and carried out by others, principally Valentine 
Schmalz) ;* in English, by T. Rees (1818) — there is a special study by 
O. hock, Der Socinianismus (1847). See also The Sozzini and ihetr 
School, bv A. Gordon (Theol. Rev., 1879; cf. Christian Life, Aug. 25, 

1 88-^). iJse has been made above of unpublished papers in the 
archivers of Florenc(‘, with others in the archives, communal library 
and collection of I’adre Toti at Siena. (A, (ro,^) 

SOCIOLOGY, a sc'ience which in the most inclusive sense may 
be defined as that of human society, in the same manner that 
Biology may be taken to imply the science of life. The word 
Sociologie was first used by Comte in 1839 as an equivalent of 
the expression, social physics, previously in use, and was intro- 
duced, he said, to describe by a single term that part of natural 
philo.sophy which relates to the positive study of the fundamental 
laws of social phenomena. The word is a hybrid, compounded 
from lx)th Latin and Greek terms. It is now generally accepted 
in international usage; none of the terms, such as politics, 
political science, social economy, social philosophy and social 
science which have been suggested instead of it having succeeded 
in taking it': place. 

There* has been in the past a certain hesitation, especially in 
England, to admit sociology as the title of a particular .science 
in itself until it was made clear what the subject must be 
considered to cover. In certain quarters sociology is still often 
incorrectly spoken of as if it implied the practical ecjuivalent 
of the science of politics. Henry Sidgwick, for instance, con- 
sidered the word as usually employed in this sense, and while he 
himself recognized that sociology must have a wider scope than 
poJitic'ii, he thought that in practice ‘‘ the difference between the 
two subjects is not indeed great ” (Elements of Politics), This 
view of sociology, which at one time widely prevailed, dates 
from an earlier period of knowledge. The difference between 
.sociology and the science of politics is wide and is due to funda- 
mental causes, a true perception of which is essential to the 
proper study of the science of societ) . It is a feature of 
organisms that as we rise in the scale of life the meaning of the 
present life of the organism is to an increasing de^ee subordinate 
to the larger meaning of its life as a whole. Similarly, as the 
advance from primitive society to society of a more organic type 
takes place, a marked feature of the change is the development of 
the principles through which the increasing subordination of the 
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present interests of society to the future interests of society is 
accomplished. It is, however, characteristic of the last-mentioned 
principles that their operation extends beyond the political con- 
sciousness of the state or nation, and that this distinction becomes 
more and more marked in the liigher societies. The scope and 
meaning of sociology as a science is, therefore, quite different 
from the scope and meaning of the science of politics. In other 
quarters, again, the word sociology is often incorrectly used as 
no more than a covering term for subjects wliich are fully treated 
in various subdivisions of social science. Thus when the science 
of society is distinguished from the special social sciences which 
fall within its general purview, it may be considered, says 
Lester F. Ward, that “ we may range the next most general 
departments as so many genera, each with its appropriate species 
—that is, the classification of the sciences may be made strictly 
synoptical. When this is done it will be possible for philosophers, 
like good systematists, to avoid making their ordinal characters 
include any properly generic ones, or their generic characters 
include any that are only specific. Thus understood, sociology 
is freed from the unnecessary embarrassment of having hanging 
about it in more or less disorder a burden of complicated details, 
in a great variety of attitudes whicdi make it next to impossible 
to secure due attention to the fundamental principles of so vast 
a science. These details are classified and assigned each to its 
proper place (genus or species), and the field is cleared for the 
calm contemplation of the central problem of determining the 
facts, the law and the principles of human association ’’ {Outlines 
of Sociology). This definition, good as it is in some respects, 
does not make clear to the mind the essential fact of the 
science, namely, that the principles of sociology involve more 
than the generalized total of the principles of the subordinate 
sciences which it is said to include. In Herbert Spencer’s 
writings wc see the subject in a period of transition. Spencer 
placed his Principles of Sociology between his Principles of 
Psychology and Principles of Ethics. This fact brings out the 
unsettled state of the suhjed in his time, while it also serves to 
exhibit the dominance of the ideas of an earlier stage. For 
psychology, which Spencer thus places before sociolog>^, cannot 
nowadays be fully, or even in any real sense scientifically, dis- 
cussed apart from sociologiciil princi[)les, otkxj it is accepted 
that in the evolution of the human mind the principles of the 
social process arc always the ultimate controlling factor. 

Sociology, therefore, as a true science in itself , must be regarded 
as a science occupied quite independently with the principles 
which underlie human society considered as in a con- 
dition of development. In this sense the conclusions 
o ^oco ogy. sociology cannot bt; fully stated in relation to the 
phenomena dealt with in any of tlic divisions of social science, 
and they must be taken as implyiTig more than the sum total 
of the results obtained in all of them. The socu)logist must 
always keep clearly before him that the claims of sociology in 
the present conditions of knowh'dge go considerably beyond 
those involved in any of the foregoing positions. As it is the 
meaning of the social process wJiich in the last resort controls 
everything, even the evolution of the human mind and all its 
contents, so none of the sciences of human action, such as ethics, 
politics, economics or psychology can have any standing as a 
real science except it obtains its credentials through sociology 
by making its approach through the sociological method. It 
is in sociology, in short, that we obtain the ruling principles to 
which the laws and principles of all the social sciences .stand in 
controlled and subordinate relationship. 

The fathers of the science of society may be said to be the 
Greek philosophers, and in particular Plato and Aristotle. The 
Sociology and the Republic of tlie former and the 'Ethics 

omoag tbo and Politics of the latter have, down to modem times, 
Qroeke, and notwithstanding the great difference in the stand- 
point of the world and the change in social and political 
conditions, exercised a considerable influence on the develop- 
ment of the theory of society. To the Greeks the science of 
society presented itself briefly as the science of the best method 
of attaining the most perfect life within the consciousness of 
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the associated life of the State.) ^^In this ideal of tlie 
State,” says Bluntschli, '‘are combined and mingled all 
the efforts of the Greeks in religion and in law, in morals 
and social life, in art and science, in the acquisition and 
management of wealth, in trade and industry. The individual 
requires the State to give him a legal existence : apart from the 
State he has neither safety nor freedom. The barbarian is a 
natural enemy, and conquered enemies become slaves. . . . 
The Hellenic State, like the ancient State in general . . . was all 
in all. The citizen was nothing except as a member of the State. 
His whole existence depended on and was subject to the State. 
. . . The State knew neither moral nor legal limits to its power ” 
{Theory of the State). 

It was within the limits of this conception that most of the 
Greek theories of society were constructed. The fundamental 
conception of the Roman writers was not essentially 
different, although the opportunism of the Roman 
State, when it became a universal power embrac- 
ing the social and religious systems of many peoples, in 
some degree modified it; so that with the growth of jus 
gentium outside the jus civile j the later writers of the empire 
brouglit into view an aspect of the State in which law began to 
be to some extent distinguished from State morality. With the 
spread of Christianity in Western Europe there commenced 
a stage in which the so(jal structure, and with it the theory of 
society, underwent profound modifications, 'fhese changes arc 
still in progress, and the period over which they extend has pro- 
duced a great and increasing number of writers on the science 
of society. The conceptions of each period have been intimately 
related to the character of the influences controlling development 
at the time. The writers up to the 14th century are nearly all 
absorbed in the great controversy between the spiritual and 
tt^mporal power which was defining itself during this stage in 
We.stern history. In the period of the Renaissance and the 
Reformation the modem development of the theory of society 
may be said to begin. Machiavelli is the first great name in 
this period, Bodin with otlier writers up to the time of Mon- 
tesquieu carry the development forward in hrance. The Dutch 
writer Grotius, although chiefly recognized at the time as an 
authority on international law, had much influence in bringing 
into view principles which mark more direclly the trpsition 
to the modern period, his Dc jure belli et pacts, issued in 1625, 
being in many respect.s an important contribution to the theory 
of society. Hobbes and J^ocke are the principal representatives 
of the influential school of writers on the principles of society 
which the period of the political and religious upheaval of the 
17th century produced in England. I’he ideas of Loi:ke, in 
particular, exercised a considerable influence on the subsequent 
development of the theory of the State in Western thought. 
From the 17th century forward it may be .said, strictly speaking, 
that all the leading contributions to the general body of Western 
phIlosoj>hy have been contributions to the development of the 
scicncx^ of society. At the time of Locke, and to a large extent 
in l.ocke’s writings, there may be distinguished three distinct 
tendencies in the prevailing tlieor>" of society. Each of these has 
since l>ecome more definite, and ha.s progressed along a particular 
line of development. There is first the empirical tendency, which 
is to be followed through the philosophy of Hume down to the 
present clay, in what may be called— to borrow an idea from 
Huxley- -the physiological method in the modern study of the 
science of society. A second tendency — w'hich de veloped through 
the critical philosophy of Kant, the idealism of Hegel, and the 
historical methods of Savigny in the field of jurisprudence and 
of the school of Schmoller in the domain of economics— finds 
its current expression in the more characteristically Germar: 
conception of the organic nature of the modem State. A third 
tendency — which is to be followed through the writings ol 
Rouiseau, Diderot, d’Alembert and the literature of the French 
Revolution- found its most influential form of expression in 
the 19th century in the theories of the English Utilitarians, from 
Bentham to John Stuart Mill. In this development it Is a 
theory of the utilitarian State which is principally in view. In 
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its latest phase it has progressed to the expression which it has 
reached in the theories of Marxian Socialism, in which the 
corresponding conception of the ascendancy of the economic 
factor in history may now he said to be the characteristic feature. 
All of these dc\Tlopments, the meaning of which has now been 
absorbed into the larger evolutionary^ conception to be describ'd 
later, must be considered to have contributed tow^ards the foun- 
dation of modem sociology. The definition of the relations to 
each other of the positions they have sex enilly brought into 
\ ievv is the first important work of the new science. 

At the period between 1830 and 1842, when (V)mte published 
the Philosophie positive, the conditions were not ready for 
Comte ^ science of sotnety. The Darw'inian doctrine of 
evolution by natural selection had not yet been 
enunciated, and knowledge of scKMal phenomena was limited 
and very' imperfect. As an instan('e of the character of the 
change that has since been in progress, it may be mentioned 
that one of Comte’s main positions- - that, indeed, to which 
most of the characteristic: conceptions of his sy'^stem of 
philosophy were related-— was that “ the anatomical and 
physiological study of individual man ” should precede the 
tlieory of the human mind and of human society. Here 
the position is the one already referred to which has prevailed 
in the study of the social sciences down into recent times. 
It was supposed that the governing principles of .society were 
to be dis<'overed by' the introspectis e study of the individual 
mind, rather than that the clue to the governing principles ol 
the individual mind was onh'^ to be discovered by the study' of 
the social process. It must now be considered that no really 
fundamental or far-rcaching principle of human de\'elopment 
can be formulated as the result of ( ornle s position. For with 
the application of the doctrine of evolution to society a position 
is becoming defined which is almost the reverse of it, namely, 
that the development of the in<lividual, and to a large extent 
of the human mind itself, must be regarded as the correhitivc of 
the social process in evolution. The stu<ly of the principles of the 
process of social evolution would therefore in this sense ha\’e 
to come before the complete study of the individual, and even 
to precede the construction of a system of psychology scientific 
in the highest sense. Comte, apart from his want of mastery of 
the historical method in dealing w'ith sociological development, 
possessed, on the w'hole, little insight into the meaning of the 
characteristic problem in which the human mind is involved in 
its social evolution, and to the definition of which not only the 
processes of Western history', but the positions succtissivciy 
developed in Western thought, must all be considered as con- 
tributing. His great merit w'as the perception of the importance 
of the biological method in the science of society, the comprehen- 
sion of the fact that there can be no science of society if its 
divisions are studied apart from each other; and finally, and 
although it led at the time to the formulation of no important 
principle of human development, the intuition that sociology 
W'as not simply a theory of the State, but the science of what he 
called the associated life of humanity. 

It has to be observed that, preceding the application of the 
doctrine of evolution to society, most of the contributions to 
social science have a certain aspect in which they 
Principle 0/ resemble each other. While in current theories 
Eariy Soc/- society tends to be presented as evolving, consciously 
oiogicai or unconsciou.sly, under stress of natural selection, 
social efficiency, the earlier contributions 
ence ot were merely theories of the meaning and object 
Greek Con- of society as a medium for the better realization of 
V^sute desires. In this presentation of the .subject 

* ^ the influence of the Greek conception of the State 

upon modem sociology may be traced down to the present 
day. At the beginning of the modem period it reappears in 
Machiavelli {Titus Linus, iii., and The Prince), .Tt is 
represented form in Hobbes {Leviathan), and in 

each of whom conceived 
man as desiiBHja leaVe ffic stateof nature and ne consciously 
founding civ1|pld society, in that he might obtain 


the benefits of government in the associated State. It is 
txmtinucd in Rousseau and the writers of the French Revolu- 
tion, who similarly imagined the individual voluntarily leaving 
an earlier state of freedom to put “ his person and his power 
under the direction of the general will ” {Social Contract), 
It is characteristic of Jeremy Bentham (e.g. Principles of 
Morals and Legislation, i.) and of J. S. Mill (e.g. Utilitari- 
anism and Political Kconotny, iv. vi). Finally, it survives 
in Herbert Spencer, who in like manner sees man originating 
society and submitting to political subordination in the asso- 
ciated State “ through experience of the increased satisfaction 
derived under it ” {Data of Ethics), It continues at the present 
day^ to be characteristic of many European and some American 
wTiters on sociology, who have been influenced both by Spencer 
and the 1-atin theory' of the State, and who therefore, conceiving 
sociology not so much as a science of social evolution as a theory 
of association , proceed to consider the progress of human associa- 
tion as the development of a process “ of catering to human 
desire for satisfactions of varying degrees of complexity.” All 
these ideas of society bear the same stamp. They conceive the 
science of society as reached through the science of the individual, 
the associated State being regarded only as a medium through 
which he obtains increased satisfactions. In none of them is 
there a clear conception of an organic science of society with 
laws and principles of its own controlling ail the meaning of the 
individual. 

With the application of the doctrine of evolution the older 
idea in which society is always conceived as the State and as 
existing to give increased ^^satis^action ” is replaced The Doc- 
by a new and much more extended conception. In trine of 
the evolutionary view, the development of human Bvoiutlon* 
society is regarded as the produt't of a process of stress, in 
which progress results from natural selection along the line not of 
least effort in realizing human desire, but of the highest social 
efficiency in the struggle for existence of the materials of which 
society is composed. In the intensity of this process society, 
evolving towards higher eflicienty, tends to become increasingly 
organic, the distinctis e feature being the growing subordination 
of the individual to the organic social process. All the tendencies 
of development — political, economic, ethical and psychological 
— and the contents of the human mind itself, has e therefore to 
be regarded as having ultimate relations to the governing prin- 
ciples of the process as a whole. 'I'he scittnee of social evolution 
has, in short, to be considered, according to this view, as tho 
science of the causes and principles subordinating the individual 
to a process developing by inherent necessity towards social 
efficiency, and therefore as ultimately over ruling all desires and 
interests" in the individual towards the highest social potentiality 
of the materials of which society is comj>osed. The conflict 
between the old and the new conceptions may be distinguished 
to an increasing degree as the scope of modern sociology has 
gradually become defined; and the opposing ideas of each 
may be observed to be sometimes represented and blended, in 
\'atying degrees of complexity, in one and the same writer. 

It was natural that one of the first ideas to be held by theor- 
i.sts, as soon as sociology began to make progress to the position 
of a real science, was that society must be considered 
to be organic, and that the term “social organism ” cepuonaot 
should be brought into use. An increasing number Society me 
of writers have been concerned with this aspect of J^^^^*** 
the subject, but it has to be noted as a fact of 
much interest that all the first ideas of society as an organism 
move within the narrow circle of the old conception of the 
Suite just described. The “social organism” in this first 
stage of theory is almost universally confused with the State. 
The interests of the social organism are therefore confused 
with the interest of the individuals which men saw around 
them in the State. The science of society was accordingly 
regarded as no more than the science of realizing most effec- 
tive! v here and now the desires of those comprising the 
existing State. Sidgwick, for instance, considered the science 
of politics and the science of sociology as practically coincident, 
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and his Elements of Politics^ extraordinary" to relate, contains only 
a few words in which it is recognized that the welfare of the 
community may be interpreted to mean the welfare not only of 
living human beings, but of those who are to come hereafter; 
while there is no attempt to apply Uie fact to any law or principle 
of human dcvclopmc nt. Bentham's utilitarian philosophy, 
like that of the two Mills, was based almost entirely on the 
idea of the State conceived as the social organism. Writers like 
Herbert Spencer {Sociology) and Schaffle, who was for a time 
minister of commerce for Austria {Bau und Lehen des socialen 
Kbrpers), instituted lengthy comparisons between the social 
organism considered as the State and the living individual organ- 
ism. Tnese efforts reached their most characteristic expression 
in the work of the sociologists who have followed G. Sirnmcl 
in lengthy and ingenious attempts at classifying associations, 
considering them “as organizations for catering to human 
desire.^^ In all these efforts the conception of the State tis the 
social organism is vigorously represented, although it is par- 
ticularly characteristic of the work of sociologists in countries 
where the influence of Roman law is still strong, and where, 
consequently, the Latin conception of the State tends to influence 
all theories of society as soon as the attempt is made to place 
them on a scientific basis. The sterilizing effect for long pro- 
duced on sociology by this first restricted conception of th(? social 
organism has been most marked. It is often exemplified in 
ingenious attempts made, dealing with the principles of sociology’, 
to construct long categories of human associations, based on 
quite superficial distinctions. None of the comparisons of this 
kind that have Ix^en made have contributed in any marked 
degree to the elucidation of the principles of modem society. 
Paul Leroy -Beaulieu’s criticism of Schilffle’s efforts at compari- 
sons — anatomical, physiological, biological and psychological™ 
between the individual organism and the State as a social 
organism applies to most of the aUempls of this period to insti- 
tute biological comparisons between the life of tlie social organ- 
ism and that of organisms in general, “ the mind sinks over- 
wdielmed under the weight of all tlujse analogies, the.se endless 
divisions and subdivisions to which they gi.ve rise. . . . 'fhe 
result is not in proportion to the effort “ {LEtat moderne et ses 
fonctions). 

In tracing the direction of this conflict between the newer and 
older tendencies in modern sociology, it is in Herbert Spencer’s 
writings that the student will find presented in 
Spencer. i^lc^^rcst definition the characteristic difliculty with 
which the old view has tended to be confronted, as 
the attempt has continued to be made to enunciate the principlc.s 
of human development from the standpoint that society is to 
be considered as a “ social organism,” but while as yet there is no 
clear idea of a social organism with its owm laws and its own 
consciousness quite distinct from, and extending far beyond, 
those governing the interests of the individuals at present com- 
prising the State, 

With the application of the doctrine of evolution to .society 
considered as an organism, a position has been brought into view 
of great interest. It is evident in considering the application 
of natural selection to human society that there is a fact, en- 
countered at the outset, which is so fundamental that it must 
be held to control all the phenomena of social evolution. It is 
nowadays a commonplace of knowledge, that the potential 
efficiency of an organism mu.st always be taken to be greater 
than the sum total of the potential efficiency of all its members 
acting as individuals, lliis arises in the first instance from the 
fact, to be observed on all hands in life, of the effects of organiz- 
ation, of dis ision of labour, and of specialization of work. But 
in an organism of indefinitely extended existence like hciaan 
society, it arises in a special sense from the operation of principles 
giving society prolonged stability. By these principles indi- 
vidual interests are subordinated over long periods of time to 
the larger interests of organic society in which the individuals for 
the time being cannot participate ; and it is from this cause that 
civilization of the highest type obtains its characteristic potency 
and efficiency in the struggle for existence with lower types. 1 


There follows from this fact, obvious enough once it is mentioned, 
an important inference. This is that in the evolution of society 
natural selection will, in its characteristic results, reach the 
individual not directly, but through society. That is to say, 
in social evolution, the interests of the individual, qua individual, 
cease to be a matter of first importance. It is by development 
in the individual of the qualities which will contribute most to 
the efliicieniy of sociiily, that natural selection will in the long 
run produce its distinctive results in the human individual. 
It is, in short, about this function of socialization, involving the 
increasing subordination of the individual, that the continued 
evolution of society by natural selection must be held to centre. 
Societies in which the individuals resist the jirocess quickly reach 
the limits of their progress, and have to give way in the struggle 
for existence befon^ others more organic in which the process 
of subordination continues to be ditvtiloped. In tUe end it is the 
social organizations in whicli the interests of tlie individual are 
most effectively included in and rendered subservient to Uie 
interests of society considered in its most organic aspect tliat, 
from their liighcr efficiency, are naturally selected. In other 
words, it is the principles subordinating the individual to the 
efiicicncy of society in those higher organic aspects that 
project far beyond the life iiiterests of its existing units whicl) 
must ultimately control all principles whatever of human 
association. 

Spencer, in an elaborate comparison which he made {Essays, 
vol. i., and Principles of Sociology) between the social organism 
and the individual organism brougjit into view a spencer mud 
position which in its relation lo this capital fact of Natural 
human evolution exhibits in the clearest manner Selection. 
liow completely all the early cvtflutionisls, still under the 
influence of old conceptions, failed at first to grasp the signifi- 
cance of the characteristic problems of the social organism, 
Spencer’s comparison originally appeared in an article published 
in the WestminsteY Ke^riew for January i860 entitled “The 
Social Organism.” This article is in many respects one of the 
most noteworthy documents in the literature of the latter half 
of the 19th century. In comparing tlie social with the indi- 
vidual organism Spencer proceeded, after noting the various 
aspects in which a close analog)’ between the two can be estal)- 
lishcd, to make, as regards society, an important distinction 
by which the nature of the difficulty in which he is involved is 
immediately made apparent. While in an individual organism, he 
pointed out, it is necessary that the lives of all the parts should be 
merged in the life of the whole, because the whole has a corporate 
consciousness capable of hapj)iness or miser)', it is not so with 
society. For in society, he added, tlie “ living units do not and 
cannot lose individual consciousness, since the community as 
a whole has no corporate* consciousness.” Spencer proceeded, 
therefore, lo emphasize the r^onclusion that “ this is an ever- 
lasting reason why the welfare of citizens cannot rightly be 
sacrificed to some supposed benefit of the State; but why, on 
iJie other hand, the State is to lie maintained solely for the benefit 
of citizens.” The extraordinary conclusion is indetid rijached by 
Spencer that “ the corporate life in society must be subservient 
to the lives of the parts, instead of the lives of the parts being 
subservient to the corporate life.” It will lie here trlcarly in evi- 
dence that the “ social organism ” which Spcnccr had in view 
was the State, But it will be noticed at the same time how alto- 
gether remarkable was the position into which he was carried. 
Spencer, like most thinking minds (.>f his time, had the clearest 
vision, constantly displayed in his writings, of tlie scientific 
importance of that development in history which has gradu- 
ally projected the conception of the individual’s rights outside 
all theories of obligation to the State. He wrote at a tim<‘ 
when the attention of the Western mind in all progressive move- 
ments in Western politics had been for generations fixed on that 
development in which the liberties of the individual as against 
the State had been won. This development had involved 
nearly all Western countries in a titanic struggle against the 
institutions of an earlierformofsociet)' resting on force organ- 
ized in the State. Spencer, therefore, like almost every advanced 



326 SOCIOLOGY 

writer of his period, had constantly before him the character- evolution as a process with its own interests, its own psychology, 
Istic fact of his age, namely, that the meaning of the individual its own consciousness and its own laws, all quite distinct from 
had come to be in some way accepted as transcending all theories the political consciousness of the modern State, though indi- 
of the Stale and all theories of his obligations to the Slate. The rectly controlling and governing the consciousness of the State 
position was, therefore, very remarkable. Spencer has been so thoroughly that there can be no true science of the latter 
for long accepted by the general mind as the modem writer without a science of the former. 

who more than any other has brought into use the term The new situation created in sociology as the doctrine of 
“ social organism,” and who has applied the doctrine of evolu- evolution began to be applied to the science had features of great 
lion to the theor\^ of its life. Yet here we see him involved in interest. The advance had been made to a central The Pint 
the apparent self-stultification of describing the social organism position along two entirely distinct lines. The DmrwluiattB 
to us as that impossible thing, an organism whose corporate army of workers was, in consequence, divided into /"SovMogy, 
life must be sul)servient to the lives of the parts instead of the two more or less isolated camps, each largely in ignorance of 
lives of the parts being subservient to the corporate life.” It the relation of its own work to that in the other section. It 
was obA'ious that some profound confusion existed. The science is often said as a reproach to sociology in the period through 
of society was evidently destined to carry us much farther than which we are passing that it attracts the kind of recruits who 
this. If natural selection was to be taken as operating on are not best equipped for its work, while it repels the kind 
socieU’, and therefore as tending to produce the highest efficiency of mind of philosophical training and wide outlook which it 
out of the materials that comprise it, it must l)e effecting the ought to enlist in its service and for which it has most urgent 
subordination of the interests of the units to the higher corporate need, the loss to sociology both in credit and efficiency being 
efficiency of society. But one of only two conclusions could immense. This is the result of a peculiar situation. Those who 
therefore result from Spencer’s position. If we were to regard are best qualified to understand the nature and scope of the 
the “ social organism ” as an organism in which the corporate problems with which sociology has to deal cannot fail to have 
life must be subservient to the li\'cs of the parts, instead of the the conviction strongly developed in them that the Darwinian 
lives of the parts being subservient to the corporate life, it would principles of evolution which reveal to us what may be described 
be necessary^ to hold that the individual had succeeded in arrest- as the dynamics of the universal life process have very important 
ing the characteristic effects of natural selection on society. But relations to the dynamics of the social process. The silua- 
for the evolutionist, whose great triumph it had been to reveal tion which has arisen in sociology, however, is a very curious 
to us the principles of natural selection in universal operation one, although it is one easy to understand when the causes arc 
throughout life elsewhere, to have to regard them as suspended explained. Wlien the endeavour is made to follow Darwin and 
in human society would be an absurd anti-climax. Such being the early Darwinians through the facts and researches which led 
scarcely concci^’able as a final position, it remained only to infer to the formulation of the law of natural selection it may be 
that natural selection must still be subordinating individual observed how their preoccupation was almost exclusively with 
interests to some larger social meaning in the evolutionary the details of the struggle for existence not in societies, but as 
process. But in this case, society must be subject to principles it was waged between individuals. This was so as a matter 
which reach farther than those Spencer con(!eived: it must be of course, from the character of the facts which wild nature 
organic in some different and wider sense than he imagined, and supplied, reinforced as they were, by observations on domestic 
the analog)" of the social organism ” as confined within the animals and the pradices of breeders. 

consciousness of ascendant interests in the political State must Darwin made no systematic study of society ; and outside 
be considered to be a false one. human society the struggle through which natural selection has 

We had, in short, reached a capital position in the history of operated has been mainly between individuals. It is, of course, 

sociology from which an entirely new horizon was about to sometimes remarked that the social life exists among animals 

and that the laws of the social life and of the herd are to be 

observed there, but as a matter of fact there is nothing whatever 
elsewhere in life to compare with what we see taking place in 
human society, namely, the gradual integration — still under all 
the stress of natural selection expressing its effects in the person 
of the individual— of an organic social process resting ultimately 
on mind. The laws of this process are necessarily quite different 
from the laws of the other and simpler process in operation lower 
down in life. If we regard the classes from which sociology as 
a science should be able to draw its most efficient reennts we see 
that at the present day they fall mainly into two camps. There 
are in the one camp the exponents of biological principles, often 
trained in one or more of the departments of biological science, 
who are attempting the application to human society of the 
principles with which they have become familiar elsewhere in 
life. There are in the second camp the exponents of various 
of sociology was in effect coin('idcnt with the science of politics, aspects of so(ual philosophy. When the exponent of Darwinian 
was thus bound to be definitely terminated by the application principles advances to the study of society he is naturally 
to the science of society of the doctrine of evolution. Yet strong in the conviction that he has in his hands a most potent 
Spencer, despite his popular association with the doctrine of instrument of knowledge which ought to carry him far in the 
evolution, is thus not to l;c reckoned as the first of the philo- organization of the social sciences and towards the unification of 
sophers of this new stage. His place is really with the last great the leading principles underlying the facts with which they deal, 
names of the preceding period. For his conception of .society was But what wc soon begin to see is that his training has been, and 
thatof Ben tham, Mill and Sidgwick. His Principles of Sociology that his preoccupation still continues to be, with the facts and 
as a contribution to modem evolutionary science is necessarily principles of the struggle for existence between individuals as 
rendered to a large extent futile by the sterilizing conception displayed elsewhere in life. He does not easily realize, if he has 
** which the corporate life must be sub- not been trained in social philosophy, how infinitely more com- 
servient toSHpives of the parts.” It is indeed in the reversal plex all the problems of natural selection have become in the 
of this conJlj|H|n thfMt; the whole significance of the application social integration resting on mind which is taking place in human 
of the doctjpiof cv^tion to the science of society consists, affairs; or how the social efficiency with which he has become 
Ilcnccdorward we to regard the social process in now concerned is something quite distinct from the individual 


A New become visible. 1 he principles of soc?iety organic 
Hoiixon !a in a wider sense than had hitherto been conceived 
Sociology, about to be lirought into the discussion. All 

the phenomena of the creeds and ethical systems of humanity, of 
the great systems of religion and philo.sophy, with the problems 
of w’hich the human mind had .stniggled over immcn.se streh’hes 
of time as the subordinating process had unfolded itself in history", 
were about to be brought into sociology. And not now as if 
these represented some detached and functionless development 
with which the science of society was not directly concerned, 
but as themselves the central feature of the evolutionary process 
in human society. The stage in the histoiy" of sociology charac- 
terized by the confusion of the principles governing the .social 
organism with those governing the State, the stage w'hich had 
lasted from the time of the Greeks to Spencer, and \vhich had 
witnessed towards its close Sidffwick’s statement that the science 



SOCIOLOGY 


327 


efficiency with which he has been concerned elsewhere. He does 
not readily comprehend how the institutions which he sees 
being evolved in history have, in their effects on the individual, 
laws quite different from those which he applies in the breeding 
of animals; or how the dualism which has been opened in the 
human mind, as natural selection acts first of all on the individual 
in his own struggle with his fellows, and then, and to a ruling 
degree, acts on him as a member of organic society in the evolution 
of social efficiency, has in the religious and ethical systems of 
the race a phenomenology of its own, stupendous in extent and 
absolutely cdiaractcristic of the social process, which remains a 
closed book to him and tlie study of which lie is often ai)t 
to consider for liis purposes as entirely meaningless. All 
this became rapidly visible in tlie first approach of the early 
Darwinians to the science of society. 

Dai’W'in, as stated, had attempted no comprehensiv'e or 
systematic study of society. But in a few chapters of Xliii Descent 
of Man he had disiaisscd the qualities of the human 
Dmrwia* niiiid, including the social and moral feelings, from 
the point of view of the doctrine of natural selection enun- 
ciated in the Orig^in of Species, The standpoint he took 
up was, as might be exj^cted, practically that of Mill 
and Spcnccr and other wTiters of the pc'riod on social subjects, 
from whom he quoted freely. But the note of bewilderment 
was remarkable. Tlie conclusion remarked upon as implied in 
Spcincxir’s theory of the social organism, but which Spenciir 
liimself hesitated to draw', namely, that natural sclc<rtion w^as 
to be regarded as suspended in human society, Darwin 
practically formulated. 'J’hus at tim(is Darwin apfxjarcd to 
think that natural selection could efiect but comparatively 
little in advanced society. “With highly civilized nations,’’ 
he says, “ continued progress dcjjends to a subordinate degree 
on natural selection.” While Darwin noted the obvious useful- 
ness of the social and moral qualities in many cases, he felt 
constrained at the same time to remark upon their influence 
in arresting, as appeared to him, the adion of natural sek^ction 
in civilization. “ We civilized men,” he continues, “ do 
our utmost to chock the pnxxjss of elimination (of the weak 
in body and mind); we build asylums for the imbeeik^s, the 
maimed and the sick; wo institute poor laws; and our medical 
men exert their utmost skill to save the life of every one 
to the last moment.” I’here is here in evidence no attempt to 
connect the phenomena thus brought into view with some wider 
principle of the evolutionary process which evidently must 
control them. There is no perce])tion visible in Darwin’s mind 
of these facts as constituting the phenomenology of a larger 
principle of natural selection ; or of the higher organic efficiency 
in the struggle for cxistem:e of societies in which the sense of 
responsibility to life thus displaycxl has made most progress; 
or of the immense significance in social evolution as distinct 
from individual evolution of that deepening of the social con- 
sciousness of which this developing spiritual sense of respon- 
sibility to our fellow creatures is one of the outward murks 
characteristic of advanced societies. 

In the year 1889 Alfred Russel Wallace in a statement of his 
conception of the doctrine of evolution in his book, Darwinism, 
brought more clearly into view the fundamental 
Wallace. difficulty of the early Darwinians in applying the 
doctrine of natural selection to society. In the last chapter of 
the book Mr Wallace maintained that there were in “ man’s 
intellectual and moral nature . . . certain definite portions . . . 
which could not have b(^cn develope d by variation and natural 
selection alone.” Certain faculties, amongst which he classed the 
mathematical, artistic and metaphysical, the latter covering 
qualities with which he considered priests and philosophcns to 
be concerned, were, he asserted, “ altogether removed from 
utility in the struggle for life,” and were, therefore, he thought, 

wholly unexplained by the theory of natural selection . ” In this 
elementary conception which still survives in popular literature, 
the same confusion between individual efficiency and social 
efficiency has to be remarked upon. And there is in evidence 
the same failure to perceive that it is just these intellectual and 


moral qualities wdiich are the absolutx'ly characteristic products 
of natural selection in advanced society, in that they c(>ntributc 
to the highest organic sof'-ial efficiency. Wallace in the result 
proposed to consider man, in respect of these higher portions 
of his mind, as under th(j influence of some clause or causes 
wholly distinct Iroiri those which had shaped the development of 
life in its other characteristics. 1’he weakness of this position 
was immediately apparent, lo remove man as regards qualities 
so directly associated with his scxrial evolution from the influence 
of the law of natural selection was felt to be a step backwards. 
Tile effect produced on the minds of the younger school of 
evolutionists was dec;p. It operated, indeed, not to convince 
them that Wallace was riglit, but to make thtim feel that liis 
conception of natural selection operating in human society was 
still in some respect profoundly and radically incomplete. 

A few years later, Huxley, though approaching the matter 
from a different direction, displayed a like bewilderment in 
attempting to apply the doctrine of evolution to the 
phenomena of organic society. With his mind fixed on 
the details of the individual struggle for <*xistence among animals, 
Huxley reached in the Romanes lecture, deli\'ore(l at ()xford in 
1893, 3 * posit ion little different from that in which Wallace found 
himself. In this lecture Huxkjy actually proceeded to place 
the ethical process in human society in oppiosition to the cosmic 
pnnxiss, to which latter alone he considered the struggle for 
existence and the principle of natural selection belong<'d. 
“ Social progress,” ho went on to say, “ means a checking 
of the cosmic process at every stop and the substitution for it 
of another which may be called the ethical process; the end 
of W'hich is not the survival of those who may happen to Ixj 
the fittest, in resptict of the whole of the conditions wdiich 
obtain, but of those w'ho are ethically the best.” 'I’hus the 
remarkable spectacle already witnessed in Spencer, Darwin 
and Wallaoj of the evolutionist attempting to apply his doctrines 
to human society, but having to regard his own ctmtral principle 
of natural selection as having been suspended therein is rej^eated 
in Huxley. The futility of contemplating the ethical process as 
something distinct from the cosmic process was at once apparent. 
For the first lesson of evolution as applied to society must 
be that they are one and the same. So far indeed from ethical 
process checking the cosmic process, it must be regarded as 
the last and highest form of the cosmic process. I’he sense of 
subordination and sacrifice which forms the central principle 
of all the creeds of humanity, so far from being, as Wallace 
imagined, “ altogether rcjmoved fn^m utility ” is, indeed, the 
highest form of social efficiency through which natural selection 
is producing its most far-reaching effects in the evolution of the 
most advaiict'd and organic types of civilization. 

A similar tendency continued to bt; in evidence in other 
dinx'tions. In an effort made a few years later to found a 
society for the study of sociology in Great Britain uaiton 
a very characteristic feature of the first papers 
contributed was the attempt to apply elementarv’ biological 
generalizations regarding natural selection to a highly complex 
organism like human society, the writers having in most cases 
made no previous extensive or special study of tlie social process 
in history. The confusion between what constitutes individual 
efficiency in the individual and that higher social efficiency in 
the individual W'hich everywhere controls and overrules individual 
efficiency was very marked. An early paper contributed in 
1904 was by Mr (afterw^ards Sir) Francis Gallon, one of the 
last and greatest of the early Darwinians. Gallon had made 
many original contributions to the doctrine of evolution, and 
had been occupied previously with researches into individual 
efficiency as displayed among families, his Hereditary Genius 
being a notable book of this type. The object of his paper was 
to explain the scope and aim of a new science, “eugenics,” 
which he defined us the science which deals with all the influc nces 
that improve the inborn qualities of the race and dtw'dop them 
to the utmost advantage. Galton found no difficulty whatever 
in setting up his sociological standards for the best specimens 
of the race. Even the animals in Uie Zoological Gardens, he 
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said, might be supposed to know the best specimens of their 
class. In society the list of best qualities would include 
health, energy, ability, manliness and the special aptitudes 
required by various professions and occupations. Everything in 
“ the scientific breeding oi the human race ” was to be much 
as in the breeding of animals; for Galton proposed to leave 
morals out of the question as involving too many hopeless 
difficulties. This was the basis of the scheme of qualities from 
which he proposed to proceed to the improved breeding of society. 
The proposal furnishes one of the most striking and characteristic 
(‘xamples which have appeared of the deep-seated confusion 
prevailing in the minds of the early Darwinians between social 
efficiency and individual efficiency. Even from the few minor 
examples of society among the lower animals the true sociological 
(Titicism of such standards in eugenics might easily be supplied. 
For at the point at which the social insects, for instance, began 
their social integration all their standards were in the qualities 
which gave success in the struggle for existence between indi- 
viduals. Had they, therefore, understood eugenics only in 
this light and in Gallon’s sense, they would have condemned 
at the first the beginnings of the peculiar social efficiency 
of the queen bee which now makes her devote her life entirely 
to egg-laying; still more would they have condemned the habits 
of the drones, through long persistence in which they have 
become degenerate as individuals; and in particular they would 
have condemned the habits of the workers which have led to 
their present undeveloped bodies and abortive individualistic 
instincts. But all these things have contributed in the highest 
degree to the social efficiency of the social insects and have made 
the type a winning one in evolution. The social integration 
of the social insects has been comparatively simple and did not, 
like that of human society, rest ultimately on mind, yet even 
in this elementaiy^ example it was evident what ruin and disaster 
would result from miscalled scientific breeding of the race if 
undertaken within the limits of such restricted concepiio s of 
social efficiency. Gallon's preoccupation, as in the case of most 
biological and medical schemes of improvement in the past, 
was with those individualistic qualities which contribute to the 
individual’s success in the struggle for existence with his fellows. 
But it has been continuously obviou.s in history that individuals 
of the very highest social efficiency, the great organic minds of 
the race who, often quite unsuccessful in their lives as judged 
by individualistic standards, and who, often quite unperceived 
and unappreciated by their contemporaries, have been the 
authors of ideas, or moral conceptions or works of such organic 
importance that they have carried the race from one social 
horizon into another, have been just those individuals who 
would have entirely failed to pass the kind of prize-animal 
standards which Galton proposed to set up. 

Gallon’s es.say may be said to close that first epoch in 
the application of biological conceptions to sociology which 
.r.. opened with Spencer’s essay in i860. With the 

oftbtFirai extending conception of the organic interests of 
stage oi society during the intervening period the idea of 
Darwiniaa social efficiency had altered profoundly. For instance, 
Theory. ^ supposed Standard of efficiency, which like Malthu- 
sianism represented to Mill at the opening of the period the last 
conclusion of science, had become towards the close scarcely 
more than a standard of “race suicide.” It was not surprising 
that in these circumstances the representatives of those sciences 
which rested on a knowledge of the social process in history and 
philosophy continued to look coldly on the attempt of the first 
Darwinians to apply Darwinian principles to sociology. True, 
the development in their own sciences had been almost equally 
sterile, for they had themselves as yet no reasoned conception 
of the enormous importance of the Darwinian principle of 
evc^tion .to these sciences in its capacity to reveal to them 
I 111 tiyiiiMiilirif »il~hr nriil process. But they had watched the 
devel opM lfe li t oP institutions in history; they had studied the 
growth of social types and the integration of great systems of 
belief ; and they had stru|;^led with the capital problems of the 
human mind in psychology and philosophy as the process had 


continued. The two armies of workers continued to be 
organized into isolated camps, each with the most restricted 
eonception of the nature and importance of the work done 
by the other and of its bearing upon their own conclusions, 
(iie of the most remarkable results of such a situation — ^a result 
plainly visible in the valuable collection of essays edited by Pro- 
fessor Seward which was issued from the Cambridge University 
Press in commemoration of the centenary of Darwin’s birth — is 
the extremely limited number of minds in our time of sufficient 
scope of view to be able to cover the relation of the work of both 
sets of these workers to sociology. 

It remains now to consider the relation to the position in 
modern sociology of the extended conception that society must 
be considered to be organic in some wider sense 
than the first Darwinians thus imagined it and also 
in some wider sense than that in which Sidgw'ick to SocMogy 
imagined it when he said that sociology was in effect of the Evo- 
coincident with the science of politics. The present 
writer has laid it down elsewhere (The Two Principal 
Laws of Sociology : Bologna) that thercj is a fundamental principle 
of sociology which has to be grasped and applied before there 
can be any real science of sociology. This principle may be 
briefly stated as follows : — 

The social process is primarily evolving in the individual not 
the qualities which contribute to his own efficiency in conflict 
with his fellows, but the qualities which contribute to society’s 
efficiency in the conflict through which it is gradually rising 
towards a more organic type. 

This is the first law of evolutionary sociology. It is this 
principle which controls the integration which is taking place 
under all forms in human society — in ethical systems, in all 
political and economic institutions, and in the creeds and 
beliefs of humanity — in the long, slow, almost invisible .struggle 
in which under a multitude of phases natural selection is 
discriminating between the standards of nations and types of 
civilization. 

Dealing first with political and economic institutions; the 
position reached in Spencer’s sociology may be said to represent 
the science of society in a state of transition. It rcpre.sents it, 
that is to say, in a stage at which the Greek theory of society 
has become influenced by the doctrine of evolution applied to 
I modern conceptions, hut while as yet no synthesis has been 
I achieved between the conflicting and even mutually exclusive 
ideas which are involved. The Greek theory of society is repre- 
sented in Spencer in his practical identification of “ the social 
organism ” with the State, 'i'he modem idea, however, which 
carries Spencer far beyond tlie principles of Greek society — 
as these principles were summarized, for instance, in the pas.sage 
already quoted from Bluntschli — is clearly in evidence. It 
may be observed to be expressed in the recognition of a principle 
re.sident in modern society which in some manner projects the 
individual’s rights outside and beyond the whole theory and 
meaning of the State. In other words, in society as Spencer 
conceives it, ” the welfare of citizens cannot rightly be sacrificed 
to some supposed benefit of the State ”; whereas, according to 
the Greek theory and the theory of Roman law, the citizen’s 
whole existence depended on and was subject to the State. The 
State knew neither moral nor legal limits to its power.” If, 
however, it be considered that modem society has made progress 
beyond the Greek, and if it be accepted that the theory of 
evolution involves the conclusion that society progresses 
toward.s increased efficiency in a more organic type, there follows 
from the foregoing an important inference. This is that it now 
becomes the task of modem sociology, as a true science, to 
show that the principle in modem civilization which distinguishes 
it from society of the Greek period — ^namely, that principle which 
Spencer rightly recognized, despite the contradictions in which 
he became involved, as rendering the life of the individual no 
longer subservient to the coqDorate life of the State — is itself a 
principle identified not with individualism but with the increasing 
subordination of the individual to a more organic type of society. 
It must, in short, remain for the evolutionist, working by the 
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historical method scientifically applied^ to present the interven- 
ing process in history — including the whole modern movement 
towards liberty and enfranchisement, and towards equality 
of conditions, of rights and of economic opportimitios — not 
as a process of the increasing emancipation of the individual 
from the claims of society, but as a process of progress towards 
a more organic stage of social subordination thm has prevailed 
in the world before. 

When society is considered as an organism developing under 
the influence of natural selection along the line of the causes 
which contribute to its highest potential efficiency, and there- 
fore tending to have the mean centre of its organic processes 
projected farther and farther into the future, it is evident that it 
must be the principles and ideas which most effectively subordi- 
nate over long periods of time the interests and the capacities 
of the individuals of which it is composed to the efficiency of 
the whole which will play the leading part in social evolution. 
In primitive society, the first rudiments of social organization 
undoubtedly arose, not so much from conscious regard to 
The Bmu expediency or “ increased satisfactions ” as from 
of Modern fitness in the struggle for existence. ** The first 
Sociology, organized societies must have been developed, like 
any other advantage, under the sternest conditions of natural 
selection. In the flux and change of life the members of those 
groups of men which in favourable conditions first showed any 
tendency to social organization became possessed of a great 
advantage over their fellows, and these societies grew up simply 
because they possessed elements of strength which led to the 
disappearance before them of other ^oups of men with which 
they came into competition. Such societies continued to flourish, 
until they in their turn had to give way before other associations 
of men of higher social efficiency ” {Social Evolution^ ii.). In 
the social process at this stage all the customs, habits, institu- 
tions, and beliefs contributing to produce a higher organic 
efficiency of society would be naturally selected, developed and 
perpetuated. It is in connexion with this fact that the clue 
must be sought to the evolution of those institutions and beliefs 
of early society which have l)een treated of at length in researches 
like those of McLennan, Tylor, Lubbock, Waitz, Letourneau, 
Quatrefages, Frazer, and others of equal importance. For a 
long period in the first stages the highest potentiality of the 
social organization would be closely associated with military 
efficiency. For in the evolution of the social organism, as has 
been said, while the mean centre of the processes involving its 
organic identity would tend to be projected into the future, it 
would at the same time always be necessary to maintain efficiency 
in current environment in competition with rival types of lower 
future potentiality. Amongst primitive peoples, where a great 
chief, law-giver and military leader appeared, the efficiency of 
organized society resting on military efficiency Would, as a matter 
of course, make itself felt in the struggle for existence. Yet as 
such societies would often be resolved into their component 
elements on the death of the leader, the overruling importance — 
on the next stage of the advance towards a more organic type 
— of ideas which would permanently subordinate the materials 
(jf society to the efficiency of the whole would make itself felt. 
Social systems of the type in which authority was perpetuated 
by ancestor-worship — in which all the members were therefore 
held to be joined in an exclusive religious citizenship founded on 
blood relationship to the deities who were worshipped, and 'ik 
which all outsiders were accordingly treated as natural enemies, 
whom it would be a kind of sacrilege to admit to the rights of 
the State — would contain the elements of the highest military 
potentiality .1 The universal mark which ancestor-worship has 
left on human institutions in a certain stage of social de '^elop- 
ment is doubtless closely associated with this fact. The new 
and the older tendencies in sociology are here also in contrast; 
for whereas Herbert Spencer has been content to explain 
ancestor-worship as arising from an introspective and compara- 
tively trivial process of thought assumed to have taken place 
m the mind of early man in relation to a supposed belief in ghosts 
{Principles of Sociology, 6^-207), the newer tendency is to 
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considerscienceasconcemed withitin its relation to the character- 
istic principles through which the efficiency of the social organ- 
ization expressed itself in its surroundings. The social, political 
and religious institutions disclosed in the study of the earliest 
civilizations within the purview of history must be amsidered 
to be all intimately related to the ruling principles of this military 
stage. The wide reach and significance of the causes governing 
the process of social evolution throughout the whole of this 
period may be gathered from treatises like Scelx)hm’s Structure 
of Greek Tribal Society, Maine’s Ancient Law, History of Institu- 
tions, and Early Law and Custom, Fowler’s City-State of the Greeks 
and Romans, and in a special sense from the comparative study 
of Roman law, first of all as it is presented in the period of the 
Twelve Tables, then as the jus civile begins to be influenced by 
the jus gentium, and lastly as its principles are contrasted with 
those of English common law in the modern period. In most 
of the philosophical writings of the Greeks, and in particular 
in the Ethics and Politics of Aristotle, and in many of the 
Dialogues of Plato, the spirit of the principles upon which society 
was constructed in this stage may be perceived as soon as 
progress has been made with comparative studies in other 
directions. 

A very pregnant saying of T. H. Green was that during the 
whole development of man the command, “ Thou shalt love 
thy neighbour as thyself ” has never varied. What Bxteaeioa of 
has varied is only the answer to the question — ^Who the Seuae of 
is my neighbour ? If in the light of this profoundly human i?e- 
true reflection we watch the progress of society 
primitive conditions to the higher stages, it may be observed 
to possess marked features. Where all human institutions, 
as in the ancient civilizations, rested ultimately on force; where 
outsiders were regarded as natural enemies, and conquered 
enemies became slaves; where, as throughout all this phase of 
social evolution, a rule of religion was a rule of law identified with 
the principles of the State (Maine, Ancient Law)] where the 
State itself was absolute as against the individual, knowing 
“ neither moral nor legal limits to its power and where all 
the moral, intellectual and industrial life of the community 
rested on a basis of slavery — the full limits of the organic 
principle of social efficiency would in time be reached. The 
conditions would be inherent in which all social institutions 
would tend to become closed absolutisms organized round the 
conception of men’s desires in the present. And the highest 
outward expression in which the tendencies in ethics, in politics, 
and in religion must necessarily culminate would be the military 
State, bounded in its energies only by the resistance of others, 
necessarily acknowledging no complete end short of absolute 
dominion, and therefore staying its course before no ideal short 
of universal conquest. This was the condition in the ancient 
States It happened thus that the outward policy of the ancient 
State to other peoples became, by a fundamental principle of 
its life, a policy of militi^ conquest and subjugation, the 
only limiting principle being the successful resistance of the 
others. The epoch of history moved by inherent forces towards 
the final emergence of one supreme military State, in an era of 
general conquest, and culminated in the example of universal 
dominion which we had in the Roman world before the rise of the 
civilization of our era. 

The influence upon the development of civilization of the wider 
conception of duty and responsibility to one’s fellow-men which 
was introduced into the world with the spread of 
Christianity can hardly be over-estimated. The eneeon 
extended conception of the answer to the question — Social Btti- 
Who is my neighbour ? which has resulted from the 
characteristic doctrines of the Christian religion— a con- 
ception transcending all the claims of the family, group, state, 
nation, people or race, and even all the interests comprised in 
any existing order of society — ^has been the most powerful evolu- 
tionary force which has ever acted on society. It has tended 
gradually to break up the absolutisms inherited from an older 
civilization and to bring into being an entirely new type of 
social efficiencyv 
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As societ\" Tinder this influence continued to be impelled to 
develop towards a still more organic type, the greatly higher 
iuHlstorj potentiality of a state of social order which, while 
Proiected preserving the ideal of the highly organized state 
and the current efficiency of society in competition 
Future) has lower types, was influenced by conceptions 
aiwa^s that dissolved all those closed absolutisms, and re- 
nstedon leased human energies into a free conflict of forces 
uttic^ency pr^j^cting the principles of human responsibility 
yin the outside the State, became apparent. In many of 
Present), th(^ religions of the East such conceptions ha\ e been 
inherent, ('hrislianity itself being a characteristically Eastern 
eligi n. But no Eastern people has been able to provide for 
them the permanent defensive military in history in 

whic h alone their potentiality could be realized. The significance 
of modern Japan in evolution consists largc'ly in the answer she 
is able to give to the tjuestion as to whether she will be able to 
proN'ide in the future such a milieu for such a conception among 
an Eastern people. 

The significance of the culmination of the military epoch in 
the ancient classic civilizations of the Western world, which 
ITrcceded the opening of the era in which we are living, and of the 
fact that the peoples of the same descent who were destined to 
cariy^ on the ci\'ilization of the existing era represent the supreme 
military stock by natural selection, not only of the entire world, 
but of the evolutionary* process itself in human history, will 
therefore be evident. 

With the spread, acTordingly, amon^i j^opJes of this origin, 
and in such a defensive military milieu in history, of a new 
conviction of responsibility to principles extending 
Principle of beyond the consciousness of the political State, 
Efficiency In there began a further and more organic stage of 
ci^iif^ii evolutionary’ process in society. The gradual 

is^he^ dissolution in the era in which we are living of all 
Bafranchise-the closed absolutisms within the State, in which 
meat of the human action and ideas had hitherto been confined, 
Future. jjj apparently the characteristic phenomenon of this 
stage. Progress is towards such a free and tolerant, but 
intense and efficient, conflict of forces as was not possible 
in the world before. It is, it would appear, in this light 
that we must regard the slow dissolution of the basis of 
ideas upon which slavery rested ; the disintegration of the con- 
ceptions which supported the absolute position of the occupying 
classes in the .State; the undermining of the ideas by which 
opinion was supported by the civil power of the State in the 
religious struggles of the middle ages; the growth of the concep- 
tion that no power or opinion in the State can be considered 
as the representative of absolute truth; the consequent develop- 
ment of party government amongst the advanced peoples, with 
the acknowledgment of the right of every department of inquiry 
to carry results up to that utmost limit at which they are con- 
trolled only by the results obtained in other departments of 
activity with equal freedom; the growth of the conception, 
otherwise absurd, of the native equality of men; the resulting 
claim, otherwise similarly indefensible, of men to equal voting 
powxT irrespective of status or possessions in the State which 
has been behind the movement towards political enfranchise- 
ment; and, finally, the development of that conviction which 
is behind the existing challenge to all absolute tendencies in 
(‘(•onomic conditions in the modem world — ^namely, that the 
distribution of wealth in a wiell-ordered State should aim at 
realizing polititxil justice. There are all the features of an 
integrating process in modem history. They must be considered 
as all related to a controlling principle inherent in the Christian 
religion which has rendered the evolutionary process in society 
more organic than in any past stage — namely, the projection of 
the sense of human responsibility outside the limits of all the 
creeds rmd interests which had in previous stages embodied it in 
the Str.te (Kidd, Prin. West. Civil.). The meaning, in short, 
which differentiates our civilization from that of the ancient 
civ'ilizations of Greece and Rome is that modem Western 
civilization represents in an cver-increwing degree the 
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enfranchis(‘ment of the future in the evolutionary process. So 
great has become the prestige of our civilization through the oper- 
ation of this principle in it that its methods and results are being 
eagerly borrowed by other peoples. It is thereby so materially 
influencing the standards of conduct and culture throughout 
the world that the developments which other nations are under- 
going have in a real sense tended to become scarcely more than 
incidents in the expansion of Western civilization. 

We live in the pre.sence of colossal national armaments, and 
in a world, therefore, in which wc are continually met with the 
taunt that force is still everywhere omnipotent. It 
may be perceived, however, that beneath all outward 
appcaraiKjes a vast change has been taking place. 

In the ancient civilizations the tendency to con- 
quest was an inherent principle in life of the military 
State. It is no longer an inherent principle in the 
modem States The right of conquest is indeed still 
acknowledged in the international law of civilized States; but 
it may be observed to be a right becoming more and more im- 
practicable among the more ad vanced peoples. Reflection, more- 
over, reveals the fact that the right of conquest is tending to 
become impracticable and impossible, not, as is often suppo.sed, 
because of the huge armaments of resistance with which it might 
be opposed, but because the sense of social rc.sponsibility has 
been so deepened in oiir civilization that it is almost impossible 
that one nation should attempt to conquer and subdue another 
after the manner of the ancient world. It would be regarded 
as so great an outrage that it would undoubtedly prove to be one 
of the maddest and one of the most unprofitable adventures 
in which a civilized State could engage. Militarism, it may be 
distinguished, is bet^oming mainly defensive amongst the more 
advanced nations. Like the civil power within the State, it is 
tending to represent rather the organized means of resistance 
to the methods of force should these methods be invoked by 
others temporarily or permanently under the influence of less 
evolved standards of conduct. 

In thus regarding the social process in Western history, the 
projected efficiency of which now, after many centuries of 
development, begins to realize itself to an increasing 
degree in determining competition with other types 
of society throughout the world, it may be observed Process of 
that the result by which a synthesis of the older more orran/c 
and later views may be attained is already 
sighb It was pointed out that if the principle which ^ 

Spencer rightly recognized in modern society as rendering the 
life of the individual no longer subservient to the corporate 
life of the .State was to be accepted as a principle of progress 
distinguishing modem civilization from that of the Greek period , 
it would be necessary for the sociologist to exhibit it not as 
indicating the larger independence of the individual, but as a 
principle identified with the increasing subordination of the iiuli 
vidual to a more organic type of society. Here, therefore, this 
result is in process of accomplishment. The intervening process ii \ 
history — including the whole modern movement towards liberty 
and enfranchisement, towards equality of conditions, towards 
equality of political rights and towards equality of economic 
opportunities — is presented as a proce.ss of development towards 
a more advanced and organic stage of social subordination 
than has ever prevailed in the world before (Princ. We.s/. 
Civil, xi.). In this light, also, it may be observed how the 
claim of sociology to be the most advanced of all the theo- 
retical science.s is justified. For if the historical process in the 
civilization of the era in which we are living is thus to be 
regarded as a process implying the increasing subordination of 
the individual to a more organic tjj>e of society, then the study 
of sociolo^ as embracing the principles of the process must 
evidently involve the perception and comparison of the meaning 
of the fundamental positions disclosed in the history of political 
progress, of the problems with which the human mind has 
successively struggled in the phases of religious development, 
and, lastly, of the positions with which the intellect has been 
confronted as the stages of the subordinating process have 
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gradually come to define themselves in history. The positions 
outlined in the developments already referred to which have 
come down through Hume and Huxley, through Kant and Hegel, 
through Grotius and Savigny, through Roscher and Schmoller, 
through the expression which English utilitarianism has reached 
in Herbert Spencer as influenced by the English theory of the 
rights of the individual on the one hand, and in Marxian Socialism 
as influenced by the Latin conception of the omnipotence of 
the State on the other, have thus all their place, meaning and 
scientific relations in the modern study of sociology. It must 
be considered that the theory of organic evolution by natural 
selection and the historical method will continue in an increasing 


degree to influence the science of society. 

The sociological law that ** the social process is primarily 
evolving in the individual not the qualities which contribult; 
The Claim of his own efficiency in conflict with his fellows, 
Sociology at hut those qualities which contribute to society’s 
the Master efficiency in the conflict through which it is gradually 
Sc/cMtc«. rising towards a more organic type,” carries us 
into the innermost recesses of the human mind and controls 
the science of psychology. For it is thus not the human rnind 
which is consciously constructing the social process in evolution; 
it is the social process which is constructing the human mind 
in evolution. This is the ultimate fact which raises sociology 
to its true position as the master science. Nor is there any 
materialism in such a conception. It is in keeping with the 
highest spiritual ideal of man that tlie only conception of Truth 
or the Absolute which the human mind can hold at present 
is that which is being evolved in it in relation to its own 
environment which is in the social process. 


Authorities. — ^It has been one of the results of the conditions 
affecting sociology in the past, that many of the principal contribu- 
tions to the science of society are not usually included in lists of 
sociological references. The following are mentioned only as indi- 
cating or suggesting others in the same classes of equal or perhaps 
greater importance. The dates given arc usually those of the first 
edition of a work. 

Introductory. — ^Darwin, Origin of Species (1859); Descent of 
Man, 1871 (chapters dealing with socicjty); Wallace, Darwinism 
(1889); Romanes, Darwin and after Darwin (1892); Oslx)rn, From 
the Greeks to Darwin (1894), Economics, Historical,— 
Introduction to English Economic History and Theory, part i. (x888), 
part ii. (1893) ; Scnmollcr, The Mercantile System (1884) ; Roschcr, 
Geschichte der N ationalokonomik in Deutschland (1874) ; Nys, History 
of Economics (trans. Dryhurst, 1899). Ethics. Historical, — Sidgwick, 
History of Ethics (1886); Mackenzie, Manual of Ethics (1893); 
Hobhousi!, Morals in Evolution (1906). Primitive Society . — 
Lubbock, Origin of Civilization (1870); Tylor, Anthropology (x88i); 
Quatrefages, Human Species (Eng. trans., 1879); Lang, Custom and 
Myth (1884); Maine, Ancient Law (1861); Early History of Institu- 
tions (1875); Early Law and Custom (1883); Frazer, Golden Bough 
{1890) ; Early History of the Kinphip {1905). 

Genekal. — fencer. Synthetic l^hilosophy {Principles of Biology, 
Principles of Sociology and Principles of Ethics) \ Kidd, Social 
Evolution (1894) ; Principles of Western Civilization (1902) ; Individu- 
alism and After ; Two Principal Laws of Sociology (Bologna, 1908); 
Barth, Die Philosophie der Geschichte als Sociolo^ (1897) ; Ward, 
Dynamic Sociology', Outlines of Sociology ^1898); Flint, Philosophy 
of History in Europe (1874) ; Historical Philosophy in France (1894) ; 
Bagehot, Physics and Politics \ Ratzenhofer, Die soziologische 
Erkenntnis (1898); Giddings, Principles of Sociology (1896); Tarde, 
Etude de psychologic sociale (1898) ; Stuckenberg, Introduction to the 
Study of Sociology (1898); Stephen, The English Utilitarians (1900); 
J. S. Mill, System of Logic (1843); On Liberty (1859); Utilitarianism 
(1861); Comte, Philosophie positive (6 vols,, 1830-1842, Eng. 

trans., condensed by Martincau, in 2 vols.; Baldwin, Social 
Psychology) Ritchie, Natural Rights (1895); Bluntschli, The Theory 
of the State (Eng. trans., 1892) ; Wright, Outline of Practical Sociology 
(1899); Sidgwick, Methods of Ethics (1874); Elements of Politics 
(19011; Philosophy, its Scope (1902) ; Taylor, The Problem of Conduct 
(1901); Kant, Critique of Pure Reason (particularly 2nd Division), 
and Prolegomena to any Future Metaphysic; McDougall, An Intro~ 
duction to Social Psychology (1908); Schiller, Studies in HunCUiism 
(1907); James, Pragmatism (1907); Fairbanks, Introduction to 

Sociology (1896) ; Pollock, History of the Science of Politics (1890) ; 
Maine, Popular Government (1885); Morlcy, Rousseau (1873); 

Diderot and the Encyclopaedists (1878) ; Burke (1879) ; Austin, Theory 
of Jurisprudence (1861-1863); Holland, Elements of Jurisprudence 
(parts i., iii. and iv., 1880); Studies in International Law (1898); 
Westlake, International Law (1894) ; Bentham, Principles of Morals 
and Legislation (1789), Oxf. ed., 1879; Sohm, Institutes of Roman 
Law; Sandars, Institutes of Justinian; Le Roy Beaulieu, UEtat 


moderne ct ses f mictions; Huxley, Evolution and Ethivs (1894); 
Nietzsche, The Twilight of the Idols ; Zarathustra ; Loria, Les liases 
dconomiques de la constitution sociale (French trans.); Pearson, 
National Life and Character (1893); Vincent, The Social Mind in 
Education (1897); Marx, Kupital (1867, Kng. trans. 1887); Engels, 
Socialism, Utopian and Scdentific (Eng. trans., Avcling, 1892); 
Kirkup, An Inquiry into Socialism (1907); George, Progress and 
Poverty ; Mazcl, La Synergic sociale (1896); Mallock, Aristocracy and 
Evolution (1898); Ross, Social Control (1901); Mackenzie, Social 
Philosophy (1895); Holison, The Social Problem (1901); Fabian 
Essays; Rousseau, Social Contract; Hobbes, Leviathan; Locke, I'wo 
Treatises of Ctovernment; Webbs, Industrial Democracy (1897); 
History of I radcs Unionism (18941; liooth. I.ife and Labour of the 
People (1891-1897) ; Patten, The Theory of Prosperity (tqo 2 ) ; W.illas, 
Human Nature in Politics (1908) ; lirwick. Luxury and Waste (1908); 
Small, The Scope of Sociology (1902). (B. K,*) 

SOCRATES, son of the statuar)^ Sophroniscus and of the 
midwife Phaenarete, was born at Athens, not earlier than 471 
nor later than May or June 469 b.c. As a youth he received 
the customary instruction in gymnastic and iniisie; and in after 
years he made himself acqiiainttjd with geometry and astronomy 
and studied the methods and the doctrines of the leaders of 
Greek thought and culture. He began life as a sculptor; and 
in the 2nd century a.d. a group of the Graces, supposed to be 
his Work, was still to be seen on the road to the Acropolis. But 
he soon abandoned art and gave himself to what may l)est be 
called education, conceiving that he had a divine commission, 
witnessed by oracles, dreams and signs, not indeed to teach any 
positive doctrine, Vmi to convict men of ignorance mistaking 
itself for knowledge, and by so doing to promote their intellectual 
and moral improvement. He was on terms of intimacy w\Xh 
some of the most distinguished of his Athenian contemporaries, 
and, at any rate in later life, was personally known to very many 
of his fellow-citizens. His domestic relations were, it is said, 
unhappy. The shrewishness of his wife Xanthippe became 
proverbial with the ancients, as it still is with ourselves. Aris- 
totle, in his remarks upon genius and its degeneracy (Rhet. ii. 
15), speaks of Socrates’s sons as dull and fatuous; and in Xeno- 
phon’s Memorabilia, one of them, Lamprocles, receives a formal 
rebuke for undutiful behaviour towards his mother, 

Socrates served as a hoplitc at Potidaea (432-429), where 
on one occasion he saved the life of Alcibiades, at Delium (424), 
and at Ampliipolis (422). In these campaigns his bravery and 
endurance were conspicuous. But, while he thus performed the 
ordinary duties of a Greek citizen with credit, he neither attained 
nor sought political position. His “ divine voice,” he said, 
had warned him to refrain from politics, prcsun:ably because 
office would have entailed the sacrifice of his principles and the 
abandonment of his proper vocation. Yet in 406 he was a 
member of the senate; and on the first day of the trial of the 
victors of Arginusac, being president of the prytanis, he resisted 
— first, in conjunction with his colleagues, afterwards, when tliey 
yielded, alont? — the illegal and unconstitutional proposal of 
Callixcniis, that the fate of the eight generals should be decided 
by a single vote of the assembly. Not less courageous than this 
opposition to the ‘‘ civium ardor prava jubentiurn ” was his 
disregard of the “ vultus instantis tyranni ” two years later. 
During the reign of terror of 404 the Thirty, anxious to implicate 
in their crimes men of repute who might otherwise have opposed 
their plans, ordered five citizens, one of whom wan Socrates, to 
go to Salamis and bring thence their destined victim Leon. 
Socrates alone disobeyed. But, though he was exceptionally 
obnoxious to the Thirty — as appears, not only in this incident, 
but also in their threat of punishment under a special ordinance 
forbidding “the teaching of the art of argument” — it was 
reserved for the reconstituted democracy to bring him to trial 
and to put him to death. In 399, four years after the restoration 
and the amnesty, he was indicted as an offender against public 
morality. His accusers were Meletus the poet, Anytus the tanner 
and Lycon the orator, all of them members of the democratic 
or patriot party who had returned from Phyle with Thrasybulus. 
The accu.sation ran thus : “ Socrates is guilty, firstlj', of denying 
the gods recognized by the state and introducing new divinities, 
and, secondly, of corrupting the young.” In his unpremeditated 
defence, so far from seeking to conciliate Jiis judges, Socrates 
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defied them. He was found guilty by 280 votes, it is supposed, 
against 220. Meletus having called for capital punishment, it 
now rested with tlie accused to make a counter-proposition; 
and there can t)e little doubt that, had Socrates without further 
remark suggested some smaller but yet substantial penalty, 
the proposal would have been accepU^d. But, to the amazement 
of the judges and the distress of his friends, Socrates proudly 
declared that for the s<‘rvices which he had rendered to the city 
he deserved, not punishment, but the reward of a public bene- 
factor -maintenance in the Prytancum at the cost of the state; 
and, although at the close of his speech he professed himself 
willing to pay a fine of one mina, and upon the urgent entreaties 
of his friends raised the amount of his offer to thirty minas, he 
made no attempt to disguise his indifference to the result. His 
attitude exasperated the judges, and the penalty of death was 
decreed by an increased majority. Then in a short address 
Socrates declared his contentment with his own amduct and 
with the sentence. Whether death was a dreamless sleep, or a 
new life in Hades, where he would have opportunities of testing 
the wisdom of the heroes and the sages of antiquity, in either 
c.asc he esteemed it a gain to die. In tlie same spirit he refused 
to take advantage of a scheme arranged by his friend Crito for 
an escape from prison. Under ordinary circumstances the 
condemned criminal drank the cup of hemlock on the day after 
the trial ; but in the case of Socrates the rule that during the 
absence of the sacred ship sent annually to Delos no one should 
be put to death caused an exceptional delay. For thirty days 
he remained in imprisonment, receiving his intimates and 
conversing with, them in his accustomed manner. How in his 
la.st conversation he argued that the wise man will regard 
approaching death with a cheerful confidence Plato relates in the 
Phaedo; and, while the central argument — which rests the 
doctrine of the souPs immortality upon the theory of ideas — 
must be accounted Platonic, in all other respects the narrative, 
though not that of an eyewitness, has the air of accuracy and 
truth. 

Happily, though Socrates left no writings behind him, and indeed, 
as will hercsiftcr appear, was by his principles precluded from 
dogmatic exposition, we have in tlie "AirofxvvfJ-ftvtviuLara or Memoirs 
and other works of Xenophon records of Socrates’s conversation, 
and in the cUjilogues of Plato refined appUciitions of his method. 
Xenophon, having no philosophical views of his own to develop, 
and no imagination to lead him astray — being, in fact, to Socrates 
what BosweU was to Johnson — ^is an excellent witness. The 
'ATTofjivri/AovevfiaTa or Memorabilia arc indetid confessedly apolo- 
getic, and it is easy to see that nothing is introduced which might 
embitter those wdio, hating Socrates, w<?rt. ready to pcrst?cute the 
Socratics; but the pin hi, straightforward narrative of Socrates's 
talk, on many occasions, with many dissimU'^r interlocutors, carries 
until it in its simplicit}’’ and congruily the evidence of substantial 
justice and truth, l^lato, though he understood his master better, 
is a less trustworthy authority, as he makes Socrates the mouthpiece 
of his own more advanced and even antagonistic doctrine. Yet 
to all appearance the Ajwlogy is a careful and exact account of 
Socrates's habits and principles of action; the earlier dialogues, 
those which ar<j commonly called “ Socratic." represent, with such 
cluinges only as arc necessitated by their form, Socrates's method; 
and, if in the later and more important dialogues the doctrine is 
the doctrine of PLito, echoes of the master’s teacliing are still 
discoverable, approving themselves as such by their accord with the 
Xcnophontcan testimony. In the face of these two principal 
witnesses other evidence is of small importance. 

Personal Characteristics, — What, then, were the personal 
characteristics of the man ? Outwardly his presence was 
mean and his countenance grotesque. Short of stature, thick- 
necked and .somewhat corpulent, with prominent eyes, with 
nose upturned and nostrils outspread, with large mouth and coarse 
lips, he seemed the embodiment of sensuality and even stupidity. 
Inwardly he was, as his friends knew, ** so pious that he did 
nothing vdthout taking counsel of the gods, so just that he never 
did an injury to any man, whilst he was the benefactor of his 
associates, .so temperate that he never preferred pleasure to 
right, so wise that in judging of good and evil he was never at 
fault — in a word, the best and the happiest of men.” “ His 
self-control was absolute ; his powers of endurance were unfailing; 
he had so schooled himself to moderation that his scanty means 
satisfied all his wants.” “ To want nothing,” he said himself, 


“ is divine; to want as little as possible is the nearest possible 
approach to the divine life ”; and accordingly he practised 
temperance and self-denial to a degree which some thought 
ostentatious and affected. Yet the hearty enjoyment of social 
pleasures was another of his marked characteristics; for to 
abstain from innocent gratification from fear of falling into 
excess would have seemed to him to imply a pedantic formalism 
or a lack of self-control. In short, his strength of will, if by 
its very perfection it led to his theoretical identification of virtue 
and knowledge, secured him in practice against the ascetic 
extravagances of his associate Antisthenes. 

The intellectual gifts of Socrates were hardly less remarkable 
than liis moral virtues. Naturally observant, acute, and 
thoughtful, he developed these qualities by constant and 
systemati(‘ use. The exercise of the mental powers was, he 
conceived, no mere occupation of leisure hours, but rather a 
sacred and ever-present duty ; because, moral error being intel- 
lectual error translated into act, he who would live virtuously 
must first rid himself of ignorance and folly. He had, it may 
be conjectured, but little turn for philosophical speculation; 
yet by the careful study of the ethical problems which met him 
in himself and in others he acquired a remarkable tact in dealing 
with questions of practical morality ; and in the course of the 
lifelong war which he waged against vagueness of thought and 
laxity of speech he made himself a singularly apt and ready 
rcasoner. 

While he regarded the improvement, not only of himself but 
also of others, as a task divinely appointed to him, there was 
in his demeanour nothing exclusive or pharisaical. On the 
contrary, deeply conscious of his own limitations and infirmities, 
he felt and cherished a profound sympathy with erring humanity, 
and loved with a love passing the love of women fellow-men 
who had not learnt, as he had done, to overcome human frailties 
and weaknesses. Nevertheless great wrongs roused in him a 
righteous indignation which sometimes found expression in 
fierce and angry rebuke. Indeed it would seem that Plato in 
liis idealized portrait gives his hero credit not only for a deeper 
philosophical insight but also for a greater urbanity than facts 
warranted. Hence, whilst those who knew him best met his 
affection with a regard equal to his own, there were, as will be 
seen hereafter, some who never forgave his stern reproofs, and 
many who regarded him as an impertinent busybody. 

He was a true patriot. Deeply sensible of his debt to the city 
in which he had been bom and bred, he thought that in giving 
his life to the teaching of sounder views in regard to ethical 
and political subjects he made no more than an imperfect return ; 
and, when in the exercise of constitutional authority that city 
brought him to trial and threatened him with death, it was not 
so much his loc:al attacliment, strong though that sentiment 
was, as rather his sense of duty, which forbade him to retire 
into exile before the trial began, to acquiesce in a .sentence of 
banishment when the verdict had been given against him, and 
to accept the opportunity of escape which was offered him during 
his imprisonment. Yet his patriotism had none of the narrow- 
ness which was characteristic of the patriotism of his Greek con- 
temporaries. His generous benevolence and unaffected philan- 
thropy taught him to overstep the limits of the Athenian demus 
and the Hellenic race, and to regard himself as a “ citizen of 
the world.” 

He was blest with an all-pervading humour, a subtle but 
kindly appreciation of the incongruities of human nature and 
conduct. In a less robust character this quality might have 
degenerated into sentimentality or cynicism; in Socrates, who 
had not a trace of either, it showed itself principally in what his 
contemporaries knew as his “ accustomed irony.” Profoundly 
sensible of the incon.sistencies of his own thoughts and word.s 
and actions, and shrewdly suspecting that the like inconsistencies 
were to be found in other men, he was careful always to place 
himself upon the standpoint of ignorance and to invite others 
to join him there, in order that, proving all things, he and they 
might hold fast that which is good. “ Intellectually the 
acutest man of his age,” says W. H. Thompson in a brilliant 
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and instructive appendix to his edition of Platons Phaedrus, 
“ he represents himself in all companies as the dullest person 
present. Morally the purest, he affects to be the slave of passion, 
and borrows the language of gallantry to describe a benevolence 
too exalted for the comprehension of his contemporaries. He 
is by turns an epaemys, a rrpoayiayo^, a fiaorpoTro^, a fiaLewLKOi^ 
disguising the sanctity of his true vocation by names suggestive 
of vile or ridiculous images. The same spirit of whimsical 
paradox leads him, in Xenophon’s Banquet, to argue that his 
own satyr-like visage was superior in beauty to that of the hand- 
somest man present. That this irony was to some extent 
calculated is more than probable; it disarmed ridicule by anti- 
cipating it; it allayed jealousy and propitiated envy; and it 
possibly procured him admission into gay circles from which 
a more solemn teacher would have been excluded. But it had 
for its basis a real greatness of soul, a hearty and unaffected 
disregard of public opinion, a perfect disinterestedness, an entire 
abnegation of self. He made himself a fool that others by his 
folly might be made wise; he humbled himself to the level of 
those among whom his work lay that he might raise some few 
among them to his own level; he was * all things to all men, if 
by any means he might win some.’ ” It would seem that this 
humorous depreciation of his own great qualities, this pretence 
of being no better than his neighbours, led to grave misappre- 
hension amongst his contemporaries. That it was the founda- 
tion of the slanders of the Peripatetic Aristoxenus can hardly 
be doubted^ 

Socrates was further a man of sincere and fervent piety. 
“ No one,'*’ says Xenophon, “ ever knew of his doing or saying 
anything profane or unholy.” There was indeed in the popular 
mythology much which he could not accept. It was incredible, 
he argued, that the gods should have committed acts which 
would be disgraceful in the worst of men. Such stories, then, 
must be regarded as the inventions of lying poets. But, when 
he had thus purified the contemporary pol)^theism, he was able 
to reconcile it with liis own steadfast belief in a Supreme Being, 
the intelligent and beneficent Creator of the universe, and to 
find in the national ritual the means of satisfying his religious 
aspirations. For proof of the existence of “ the divine,” he 
appealed to the providential arrangement of nature, to the uni- 
versality of the belief, and to the revelations and warnings which 
are given to men through signs and oracles. Thinking that 
the soul of man partook of the divine, he maintained the doctrine 
of its immortality as an article of faith, but not of knowledge. 
While he held tliat, the gods alone knowing what is for man’s 
benefit, man should pray, not for particular goods, but only 
for that which is good, he was regular in prayer and punctual 
in sacrifice. He looked to oracles and signs for guidance in 
these matters, and in those matters only, which could not be 
resolved by experience and judgment, and he further supposed 
himself to receive special warnings of a mantic character through 
what he called his “ divine sign ” (Sat/xovtov, ho.ifi.6vwv crrjfxelov)* 

.Socrates's frequent references to his " divine sign " were, says 
Xenophon, the origin of the charge of “ introducing new divinities " 
brought against him by his accusers, and in early Christian times, 
amongst Neoplatonic philosophers and fathers of the church, gave 
rise to the notion that he supposed himself to be attended by a 
"genius" or "daemon.” Similarly in our own day spiritualists 
have attributed to him the belief — which they justify — ^in " an 
intelligent spiritual being who accompanied him through life — ^in 
other words, a guardian spirit " (A. K. Wallace). But the very pre- 
cise testimony of Xenoiihon and Plato shows plainly that Socrates 
did not rt'gard his " customary sign " either as a divinity or as a 
gtmius. According to Xenoidion, the sign was a warning, either to 
do or not to do, which it would be folly to neglect, not superseding 
ordinary prudence, but dealing with those uncertainties in respect 
of which other men found guidance in oracles and tokens ; Scu-ates 
believed in it profoundly, and never disobeyed it. According to 
Plato, the sign was a " voice " which warned Socrates to refrain from 
some act which he contemplated ; he heard it frequently and on 
the most trifling occasions ; the phenomenon dated from his early 
years, and was, so far as he knew, peculiar to himself. These 
statements have been variously interpreted. Thus it has been 
maintained that, in laying claim to supernatural revelations, 
Socrates (i) committed a pious fraud, (2) indulged his "accustomed 
irony," (3) recognized the voice of conscience, (4) indicated a general 
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belief in a divine mission, (5) described " the inward voice ol his 
individu^ tact, which in consequence partly of his experit;rcc and 
penetration, jxirtly of his knowledge of himself and exact apprecia- 
tion of what was in harmony with his individuality, had attained 
to an unusual accuracy," (6) was mad (" 6tait fou "), being subject 
not only to hallucinations of sense bat also to aberrations of reason. 
Xenophon’s testimony that Socrates was plainly sincere in his 
belief excludes the first and second of these theories ; the character 
of the warnings given, which arc always concerned, not with the 
moral worth of actions, but with Iheir uncertain results, warrants 
the rejection of the tliird and the fourth; the fifth, while it suffi- 
I cicntly accounts tor the matter of the warning, leaves unexplained 
its manner, the vocal utterance ; the sixth, while it plausibly explains 
the manner of the warning, goes beyond the facts when itattrmutes 
to it irrationality of matter. It remains for us, then, modifying 
the fifth hypothesis, that of Diderot, Zeller and others, and the 
sixth, tliat 0! L 61 ut and Littr^, and combining the two, to suppose 
that Socrates was subject, not indeed to delusions of mind, but to 
hallucinations of the sense of hearing, so that the rational J sug- 
gestions of his own brain, exceptionally valno.ble in consequence of 
tlie accuracy and delicacy of his highly cultivated tact, seemed to 
liim to bo projected without him, and to be returned to him through 
the outward car. 3 t appears that, though in some of the best 
known instances — for example, those of Cowper and Sidney Walker 
— ^liallucinations of the sense of hearing, otherwise closely resembling 
Socrates's "divine sign," have been accompanied by partial derange- 
ment of reason, cases are not wanting in which " the thoughts 
transformed into external sensorial impressions " are perfectly 
rational. 

The eccentricity of Socrates’s life was not less remarkable 
than the oddity of his appearance and the irony of his conver- 
sation. His whole time was spent in public — in the 
market-place, the streets, the gymnasia. Thinking^® 
with Dr Johnson that “ a great city is the school for studying 
life,” he had no liking for the country, and seldom passed the 
gates. “ Fields and trce.s,” l^lato makes him say, “ will not teach 
me any tiling; the life of the streets will.” He talked to all 
comers — to the craftsman and the artist as willingly as to the 
poet or the politician — questioning them about tlieir affairs, 
about the proc,esses of their several occupations, about their 
notions of morality, in a word, about famihar matters in which 
they might be expected to take an interest. The ostensible 
purj)ose of these interrogatories w^as to test, and thus either 
refute or explain, the famous oracle which had pronounced him 
the wisest of men. Conscious of his own ignorance, he had 
at first imagined that the god was mistaken. When, however, 
experience showed that those who esteemed themselves wise were 
unable to give an account of their knowledge, he had to admit 
that, as the oracle had said, he was wiser than others, in so far 
as, whilst they, being ignorant, supposed themselves to know, 
he, being ignorant, was aware of Lis ignorance. Such, according 
to the Apology, was Socrates’s account of liis procedure and its 
results. But it is easy to see that the statement is coloured by 
the accustomed irony. When in the same speech Socrates tells 
his judges that he would never from fear of death or from any 
other motive disobey the command of the god, and that, if they 
put him to death, the loss would be, not his, but theirs, since they 
would not readily find any one to take his place, it becomes 
plain that he conceived himself to hold a commission to educate, 
and was consciously seeking the intellectual and moral improve- 
ment of his countrymen. His end could not be achieved without 
the sacrifice of self. His meat and drink were of the poorest; 
summer and winter his coat was the same; he was shoeless and 
shirtless. A slave whose master made him live as you live,” 
says a sophist in the Memorabilia, “ would run away.” But 
by the surrender of the luxuries and the comforts of life Socrates 
secured for himself the independence which was necessary that 
he might go about his appointed business, and therewith he was 
content. 

His message was to all, but it was variously received. Those 
who heard him perforce and occasionally were apt to regard 
his teaching either w'ith indifference or with irritation, contempo- 
— ^with indifference, if, as might be, they failed to rmryjudg^ 
see in the elenchus anything more than elaborate "*«"^** 
trifling; with irritation, if, as was probable, they perceived that, 
in spite of his assumed ignorance, Socrates was well aware of 
tlie result to which their enforced answers tended. Amongst 



SOCRATES 


those who deliberately sought and sedulously cultivated his 
acquaintance there were some who attached themselves to him 
as they might have attached themselves to any ordinary sophist, 
conceiving that by temporary contact with so acute a reasoner 
they would best prepare themselves h)r the logomachies of the 
law courts, the assembly and the senate. Again, there were 
others who saw in Socrates at once master, counsellor and friend, 
and hoped by associating with him “ to become good men and 
true, capable of doing their duty by house and household, by 
relations and friends, by city and fellow-citizens ” (Xenophon). 
I'inally, there was a little knot of intimates who, having some- 
thing of Socrates’s enthusiasm, entered more deeply than the rest 
into his principles, and, when he died, transmitted them to the 
next generation. Yet even those who belonged to this inner 
circle were united, not by any common doctrine, but by a common 
admiration for their master's intellect and character. 

For the paradoxes of Socrates's personality and the eccentricity 
of his behaviour, if they offended the many, fascinated the few. 

** It is not easy for a man in my condition,” says the 
Panemic. Alcibiades in Plato’s Symposium, “ to 

describe the singularity of Socrates’s character. 
But I will try to tell his praises in similitudes. He is like the 
piping Silenes in the statuaries’ shops, which, when you open 
them, are found to contain images of gods. Or, again, he is 
like the satyr Marsyas, not only in outward appearance — ^that, 
Socrates, you will yourself allow — but in other ways also. Like 
him, you are given to frolic — I can produce evidence to that; 
and above all, like him, you are a wonderful musician. Only 
there is this difference — what he does with the help of his instru- 
ment you do with mere words; for whatsoever man, woman or 
child hears you, or even a feeble report of what you have said, 
is struck with awe and possessed with admiration. As for myself, 
were I not afraid that you would think me more drunk than I 
am, I would tell you on oath how his words have moved me — 
ay, and how they move me still. When I listen to him my heart 
beats with a more than Corybantic excitement; he has only to 
speak and my tears flow. Orators, such as Pericles, never 
moved me in this way — never roused my soul to the thought 
of my servile condition ; but this Marsyas makes me think that 
life is not worth living so long as I am what I am. Even now, 
if I were to listen, I could not resist. So there is nothing for 
me but to stop my ears against this siren’s song an<l fly for my 
life, that I may not grow old sitting at his feet. No one would 
think that I had any shame in me; but I am ashamed in the 
presence of Socrates.” 

The Accusation and its Causes. — ^I’he life led by Socrates was 
not likely to win for him either the affection or the esteem of the 
vulgar. Those who did not know him personally, 
fSSudlcet with the eyes of the comic poets, con- 

’ ceived him as a “ visionary ” (/mcrcoipoAoyo?) and a 
“ bore ” (a 8 ok€<rxn^). Those who had faced him in argument, 
even if they had not smarted under his rebukes, had at any rate 
winced under his interrogatory, and regarded him in consequence 
with feelings of dislike and fear. But the eccentricity of his 
genius and the ill will borne towards him by individuals are not 
of themselves sufficient to account for the tragedy of 399. It 
thus becomes necessary to study the circumstances of the trial, 
and to investigate the motives which le4 the accusers to seek 
his death and the people of Athens to acquiesce in it. 

Socrates was accused (1) of denying the gods recognized by 
the state and introducing instead of them strange divinities 
(hfUfxovLd), and (2) of corrupting the young. The 
A^uamtion. these clwgcs rested upon the notorious fact 

that he supposed himself to be guided by a divine 
visitant or sign (Sat^jviov). The second, Xenophon tells us, was 
supported by a series of particular allegations : (a) that he taught 
his associates to despise the institutions of the state, and especially 
election by l<>t ; (6) that he had numbered amongst his associates 
Oitias aod|l|lDi|jtees, the most dangerous of the representatives 
of democratical parties re.spectively ; (c) that 

he fi wI jlS 'the 3^% to disobey parents and guardians and to 
prefer his ownauthMnty Mtfaeirs; ((f) that he was in the habit of 


quoting mischievous passages of Homer and Hesiod to the 
prejudice of morality and democracy. 

It is plain that the defence was not calculated to conoiliate a 
hostile jury. Nevertheless, it is at first sight difficult to under- 
stand how an adverse verdict became possible. If strength 
Socrates rejected portions of the conventional at the 
mythology, he accepted the established faith and oeUnen. 
performed its offices with exemplary regularity. If he talked 
of a hdif^ovLov, the Sai/ioviov was no new divinity, but a mantic 
sign divinely accorded to him, presumably by the gods of the 
state. If he questioned the propriety of certain of the institutions 
of Athens, he was prepared to yield an unhesitating obedience 
to all. He had never countenanced the misdeeds of Critias and 
Alcibiades, and indeed, by a sharp censure, had earned the 
undying hatred of one of them. Duty to parents he inculcated 
as he inculcated other virtues ; and, if he made the son wiser than 
the father, surely that was not a fault. 'J'he citation of a few 
lines from the poets ought not to weigh against the clear evidence 
of his large-hearted patriotism; and it might be suspected that 
the accuser had strangely misrepresented his application of the 
familiar words. 

To the modern reader Xenophon’s reply, of which the fore- 
going is in effect a summary, will probably seem sufficient, and 
more than sufficient. But it must not be forgotten 
that Athenians of the old school approached the sub- 
I ject from an entirely different point of view. Socrates 
I was in all things an innovator — ^in religion, inasmuch as he sought 
to eliminate from the theology of his contemporaries “ those 
lies which poets tell ”; in politics, inasmuch as he distrusted 
several institutions dear to Athenian democracy ; in education, 
inasmuch as he waged war against authority, and in a certain 
sense made each man the measure of his own actions. It is 
because Socrates was an innovator that we, who sec in him the 
founder of philosophical inquiry, regard liim as a great man; 
it was because Socrates was an innovator that old-fashioned 
Athenians, who saw in the ncw -1 angled culture the origin of all 
their recent distresses and disasters, regarded him as a great 
criminal. It is, then, after all in nowise strange that a majority 
was found first to pronounce him guilty, and afterwards, when 
he refused to make any submission and professed himself in- 
different to any mitigation of the penalty, to pass upon him the 
sentence of death. That the verdict and the sentence were not 
in any way illegal is generally acknowledged. 

But, though the popular distrust of eccentricity, the irritation 
of individuals and groups of individuals, the attitude of Socrates 
himself, and the prevalent dislike of the intellectual occnaion 
movement which he represented, go far to account of the 
for the result of the trial, they do not explain the attack. 
occasion of the attack. Socrates’s oddity and brusquerie were 
no new things; yet in the past, though they had made him 
unpopular, they had not brought him into the courts. His 
sturdy resistance to the demos in 406 and to the Thirty in 404 
had passed, if not unnoticed, at all events unpunished. His 
political heresies and general unorthodoxy had not caused him 
to be excluded from the amnesty of 403. Why was it, then, 
that in 399, when Socrates’s idiosyncrasies were more than ever 
familiar, and when the constitution had been restored, the 
toleration hitherto extended to him was withdrawn ? What 
were the special circumstancc.s which induced three members 
of the patriot party, two of them leading politicians, to unite 
their efforts against one who apparently was so little 
formidable ? 

For an answer to this question it is necessaty to look to the 
history of Athenian politics. Besides the oligarchical party, 
properly so called, which in 41 1 was represented by Poiuiati 

the Four Hundred and in 404 by the Thirty, and the Reneone 

democratical party, which returned to power in 
410 and in 403, there was at Athens during the last years of the 
Peloponnesian War a party of “ moderate oligarchs,” antagon- 
istic to both. It was to secure the co-operation of the moderate 
party that the Four Hundred in 41 1 promised to constitute the 
Five Thousand, and that the Thirty in 404 actually constituted 
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Ilk 'Jhree Thousand. It was in the hope of realizing the 
aspirations of the moderate party that Theramenes, its most 
prominent representative, allied himself, first with the hour 
Hundred, afterwards with the Thirty. In 411 the policy of 
Theramenes(5r.t^.) was temporarily successful, the Five Thousand 
superseding the Four Hundred. In 404 the Thirty outwitted 
him; for, though they acted upon his ^vice so far as to consti- 
tute the Three Thousand, they were careful to keep all real 
power in their own hands. But on both occasions the “ polity ” 
— for such, in the Aristotelian sense of the term, the constitution 
of 411-410 was, and the constitution of 404-403 professed to 
be — was insecurely based, so that it was not long before the 
‘^unmixed democracy was restored. The programme of the 
“ moderates ” — which included (i) the limitation of the fran- 
chise, by the exclusion of those who were unable to provide 
themselves with the panoply of a hoplite and thus to render to 
the city substantial service, (2) the abolition of payment for the 
performance of political functions, and, as it would seem, (3) the 
disuse of the lot in the election of magistrates— found especial 
favour with the intellectual class. Thus Alcibiades was amongst 
its promoters, and Thucydides commends the constitution 
established after the fall of the Four Hundred as the best which 
in his time Athens had enjoyed. Now it is expressly stated that 
Socrates disliked election by lot; it is certain that, regarding 
paid educational service as a species of prostitution, he would 
account paid political service not a whit less odious; and the 
ircss laid by the accuser upon the Homeric quotation (Iliad ii. 

[ 88- 202)— which ends with the lines iaifx 6 vi\ arpifia^ ^o-o, kuI 

uWmi/ /ivfioy uKOve oi treo <^eprepo£ €t<ri ■ (TV airroXffxo^ #ca). 
dvaXKL^i ovT€ TTOT* Iv TToXc/AO) ivaptOfiio^ OUT* ivl )8ovX^ — 
becomes intelligible if wc may suppose that Socrates, like 
Theramencs, wished to restrict the franchise to those who were 
rich enough to serve as hoplites at their own expense. Thus, as 
might have been anticipated, Socrates was a moderate,** and 
the treatment which he received from both the extreme parties 
suggests — even if with Grote we reject the story told by Diodorus 
(xiv. 5), how, when Theramencs was dragged from the altar, 
Socrates attempted a rescue — that his sympathy with the 
moderate party was pronounced and notorious. Even in the 
moment of democratic triumph the “moderates** made themselves 
heard, Phormisius proposing that those alone should exercise 
the franchise who possessed land in Attica; and it is reasonable 
to suppose that their position was stronger in 399 than in 403. 
These considerations se(*m to indicate an easy explanation of 
the indictment of Socrates by the democratic politicians. It 
was a blow struck at the “ moderates,** Socrates being singled 
out for attack because, though not a professional politician, he 
was the very type of the malcontent party, and had done much, 
probably more than any man living, to make and to foster views 
which, if not in the strict sense of the term oligarchical, were 
confessedly hostile to the “ unmixed democracy.*’ His eccentri- 
city and heterodoxy, as well as the personal animosities which he 
had pro\'okcd, doubtless contributed, as his accusers had fore- 
seen, to bring about the conviction; but, in the judgment of the 
present writer, it was the fear of what may be called “ philo- 
sophical radicalism ** which prompted the action of Meletus, 
Anytus and Lycon. The result did not disappoint their expecta- 
tions. The friends of Socrates abandoned the struggle and 
rt!tired into exile; and, when they returned to Athens, the most 
prominent of them, Plato, was careful to confine himself to 
theory, and to announce in emphatic terms his withdrawal from 
the practical politics of his native city. 

Method and Doctrine . — Socrates was not a “ philosopher." nor 
yet a “ teacher," but rather an ** educator," having for his frretion 

to rouse, persuade and rebuke ” (Plato, Apology, 30 E). Hence, 
in examining his life's work it is proper to ask, not What was his 
philosophy ? but What was his theory, and v^hat was his practice, 
of education ? It is true that he was brought to his theory of 
education by the study of previous philosophies, and that his 
practice led to the Platonic revival ; but to attribute to him philo- 
sophy, except in that loose sense in which philosophy is ascriV)cd to 
one who, denying the existence of such a thing, can give an account 
of his disbelief, is misleading and even erroneous. 
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Socrates's theory of education had for its basis a profound and 
consistent sceptifusm ; that is to say, he not only rejected tin? con- 
flicting theories of the physicists — of whom *' some 
conceived existence as a unity, others as a plurality; 
some affirmed perpetual motion, others perpetual rest; some 
declartid becoming and perishing to b<‘ luriversaf, others altogelln r 
denied such things " — also condemned, as a futile attempt 
to transcend the limitations of human intelligence, their </uAr<ro</u'(r . 
their " pursuit of knowledge for its own sake." Unconsciously, 
or more probably consciously, Socratcjs rested his scepticism upon 
the Protagorean doctrine that man is the measure of his own sensa- 
tions and feelings: whence he inferred, not only that knowledgi* 
such as the philosophers had sought, certain knowledge ol 
nature and its laws, was unattainable, but also that neither h«? nor 
any other person had authority to overbear the opinions of another, 
or power to convey instruction to one who had it not. Accordingly, 
whereas Protagoras and others, abandoning physical speculation 
and coining forward as teachers of culture, claimed for thcmsolvt‘.s 
in this new field prwer to instruct and authority to dogmatize, 
Socrates, unable to reconcile liimsclf to this inconsistency, proc(!(^ded 
with the investigation of principh’S until he* found a resting-place, a 
irov uTu, in the distinction between good and evil. While all 
opinions were equally true, of those opinions which w'ore capable of 
being translated into act some, he conct?ived, were as working 
hypotheses more serviceable than others. It was here that the 
function of such a one as himself began. Though he had neither 
the right nor the pow'cr to force his opinions upon another, he might 
by a systematic interrogatory lead another to substitute a better 
opinion for a W'orse, just as a physician by appropriate remedies 
may enable his patient to substitute a healthy sense of taste for a 
morbid one. To administer such an intenogalory and thus to bt; 
the physician of souls W'as, Socrates thought, nis divinely appoint (‘d 
duty ; and, when he described himself as a “ talker " or '* converst.T," 
he not only negatively distinguished himself from those who, 
W'hether philosophers or sophists, called thcmsclvt:s " teachers " 
(Si 84 /rifoXoi), but also positively indicated the method of question and 
answer (8toAe/fT</f^) which he consistently preferred and habitually 
practised. 

That it was in this way that Socrates was brought to regard 
" dialectic," " qiit^stion and answer," as the only admissible method 
of education is, in the oi-iinion of thtj present writer, no 
iiiattcr of mere conjecture. In the review of theories 
of knowltKlge which has come down to us in Plato's 
Theaetetus mention is made (172 B) of certain ** incompleti‘ 
Protagoreans," who held that, while all opinions arc ecjually 
true, one opinion is better than another, and that the " wise 
man " is one who by his arguments causes good ()])inions to take 
the place of bad ones, thus reforming the soul of the individual or 
the laws of a state by a process similar to that of the physician or 
the fanner (166 I) seq.); and these " incomplete ITotagoreans " are 
identified with Socrates and the Socratics by their insistence (167 1 )) 
upon the characteristically Socratic distinction betwei'n disputation 
and dialectic, as well as by other familiar traits of Socratic converse. 
In fact, this passage becomes intelligible and significant it it is 
supposed to refer to the; historical Socrates; and by teaching us to 
regard him as an " incomiilete 1-Yotagorean ” it supplies the link 
which connects his philosophical scepticism with his dialcH^ticai 
thwiry of education. It is no doubt possible that Socrates was 
unaware of the closeness of his relationship to Protagoras; but the 
fact, once stated, hardly admits of question. 

In the application of the " dialectical " or " maieutic " method 
two processes are distinguishal-lc — the destructive process, by which 
the worse o])inion was eradicab^cl, and the constructive ’ 
process, by which the belter opinion was induced. In J;*”^** 
gi'ncral it was not mere " ignorance " with which fesses, 
Socrates had to contend, but " ignorance mistaking itself for 
knowledge" or "false conceit of w'isdom " — a more stubborn 
and a more formidable foe, who, safe so long as he remained 
in his intrcnchments, must be drawn from them, circumventtKl, 
and surprised. Accordingly , taking his departure from some appar- 
ently remote principle or proposition to which the respondent 
yielded a ready assent, Socrati-s would draw from it an unexj)ect(5d 
but undeniable consequence which was plainly inconsistent with the 
o]union impugned. In this way he brought his interlocutor to pass 
judgment upon himself, and reduced him to a state of " doubt " or 
" perplexity " {avopla). “ Before I ever met you," says Meno in 
the dialogue which piato called by his name (79 E), "I was told 
that you spent your time in doubting and leading others to doubt ; 
and it is a fact that your witcheries and spells have brought me to 
that condition ; you are like the torpedo : as it benumbs any one 
who approaches and touches it, so do you. For myself, my soul 
and my tongue are benumbed, so that I have no answer to give you." 
Even if, as often happened, the respondent, baffled and disgusted 
by the (Aeyxos or destructive process, at this point withdrew from 
the inquiry, he had, in Socrates's judgment, gained something; for, 
whereas formerly, being ignorant, he had suppos(‘d himst?!! to have 
knowledge, now," being ignorant, he was in some sort con.scioiis of his 
ignorance, and accordingly would be for the future more circumspect 
in action. If, however, having been thus convinced of ignor, nc<', 
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the respoudent did not shrink from a new effort, Socrates was 
ready to aid him by further questions of a suggestive sort. Consis- 
t(‘nt thinking with a view to consistent action being the end of the 
iuiiuiry, Socrates would direct the resi>ondent's attention to instances 
analogous to that in hand, and so lead him to frame for himself a 
gener^ization from which the jiassions and the prejudices of the 
moment were, as far as might be, excluded. In this constructive 
process, tliough the element of surprise was no longer necessary, the 
intenogative form was studiously preserved, because it secured at 
each step the conscious and responsible assent of the learner. 

Of the two processes of the dialectical method, the ^K^yxas or 
destructive process attracted the more attentioxi, both in conse- 
Mmieuticia novelty and because many of those who 

Plato mnd willingly or unwillingly submitted to it stopped short 
Xaaopbon, the stage of “ perplexity.” But to Socrates and his 
^ * intimates the constructive process was the proper and 

necessary sequel. It is true that in the dialogues of Plato 
the destructive process is not always, or even often, followed by 
construction, and that in the Memorabilia of Xenophon construction 
is not always, or even often, preceded by the destructive process. 
There is, however, in this nothing surprising. On the one hand, 
Xenophon, having for his principal purpose the defence of his master 
against vulgar calumny, seeks to show by effective examples the 
excellence of his positive teaching, and accordingly is not careful to 
distinguish, still less to emphasize, the negative procedure. On the 
other hand, I’lato, his aim Dcing not so much to preserve Socrates's 
positive teaching as rather by written words to stimulate the reader 
to self-scrutiny, just as the spoken words of the master had stimu- 
lated the hearer, is compelled by the very nature of liLs task to 
keep the constructive element in the background, and, where 
Socrates would have drawn an unmistakable conclusion, to confine 
himself to enigmatical Ixints. For example, when wc compare 
Xenophon's Memorabilia, iv. 6, 2-4, with Plato’s Euthyphro, we 
note that, while in the former tlie interlocutor is led by a few sugges- 
tive questions to define ” piety ” as ” the knowledge of those laws 
wliich are concerned with the gods,” in the latter, though on a 
further scrutiny it appears that piety ” is " that part of justice 
which is concerned with the service of the gotls,” the conversation 
is ostensibly inconclusive. In short, Xenophon, a mere rejiortcr 
of Socrateses conversations, gives the results, but troubles himself 
little about the steps which led to them ; Plato, who in early manhood 
w'as an educator of the Socratic t5^e, withholds the results that he 
may secure the advantages of the clcnctic stimulus. 

What, then, were the positive conclusions to which Socrates 
carried his hearers ? and how were those positive conclusions 
tad ction ? Turning to Xenophon for an answer to 

these questions, we note (i) that the recorded conversa- 
DeHnition Concerned with practical action, politictU, 

moral, or artistic; (2) that in general there is a process 
from the known to the unknown through a generalization, expressed 
or implied ; (3) that the generalizations are sometimes rules of con- 
duct, justified by examination of known instances, sometimes 
definitions similarly established. Thus, in Memorabilia, iv. i, 3, 
Socrates argues from the known instances of horses and dogs that, 
the best natures stand most in need of training, and then applies 
the generalization to the instance under discussion, that of men ; and 
in iv. 6. 13-14. he leads his interlocutor to a definition of ” the good 
citizen,” and then uses it to decide between two citizens for whom 
respectively superiority is claimed. Now in the former of these 
cases the process — ^which Aristotle would describe as ” example ” 
and a modem might regard as ” induction ” of an 
uncritical sort — sufficiently explains itself. The conclusion is a 
provisional assurance that in the particular matter in hand a certain 
course of action is, or is not, to be adopted. But it is necessary to 
say a word of explanation about the latter case, in which, the general^ 
ization being a definition, that is to say. a declaration that to a 
given term the interlocutor attaches in general a specified meaning, 
the conclusion is a provisional assurance that the interlocutor may, 
or may not, without falling into inconsistency, apply the term in 
question to a certain person or act. Moral error, Socrates conceived, 
is largely due to the misapplication of general terms, which, once 
affixed to a person or to an act, possibly in a moment of j)assion 
or prejudice, too often stand in the way of sober and careful reflection. 
It was in order to exclude error of this sort that Socrates insisted 
upon ri 6pl(eaBai Ha06\ov with dvamiHol kSyoi for its basis. By 
r^uiring a definition and the reference to it of the act or person in 
question, he sought to secure in the individual at any rate consister'cy 
of thought, and, in so far, consistency of action. Accordingly he 
spent his life in seeking and helping others to seek ” the w'l^t ” 
irb ri), or the definition, of the various words by which the moral 
quality of actions is described, valuing the results thus obtained 
not as contributions to knowledge, but as means to right action in 
the multifarious relations of life. 

While, howevecr, Socrates sought neither knowledge, which in 
the strict sense of the word he held t^ be unattainable, nor yet, 
vtriumak 9 ^ means to right action, true opinion, the 

.x aKsufa m observation accumulated until they formed, 

^^"SrihBlot peahaps .a system of ethics, but at any rate 
a body nigthical doctnne. Himself blessed with a will so powerful 


that it moved almost without friction, he fell into the error of 
ignoring its operations, and was thus led to regard knowledge as the 
sole condition of well-doing. Where there is knowledge — that is to 
say, practical wisdom (tppdvriffts), the only knowledge which he 
recognized — right action, he conceived, follows of itself; for no one 
knowingly prefers what is evil ; and, if there arc cases in wliich men 
seem to act against knowledge, the inference to be drawn is, not that 
knowledge and wrongdoing are compatible, but that in the cases 
in question the supposed knowledge was after all ignorance. Virtue, 
then, is knowledge, knowledge at once of end and of means, irre- 
sistibly realizing itself in act. Whence it follows that the several 
virtues which arc commonly distinguished are essentially one. 
” Piety,” ” jinstice,” ” courage ” and ” temperance ” arc the names 
which ” wisdom ” bears in different sjdieres of action : to lie pious is 
to know what is due to the gods ; to be just is to know what is due to 
men ; to be courageous is to know what is to be feared and what is 
not; to be temperate is to know how to use what is good and avoid 
what is evil. Further, inasmuch as virtue is knowledge, it can 
be acquired by education and training, though it is certain that 
one soul has by nature a greater aptitude than another for such 
acquisition. 

But. if virtiuj is knowledge, what has this knowledge for its object ? 
To this question Socrates replies, Its object is the Good. What, 
then, is the Good ? It is the useful, the advantageous. 

Utility, the immediate utility of the individual, thus 
becomes the measure of conduct and the foundation euooa, 
of all moral rule and legal enactment. Accordingly, each pre- 
cept of which Socrates delivers himself is recommended on the 
ground that obedience to it will promote the pleasure, the 
comfort, the advancement, the well-being of the individual; and 
Prodicus's apologue of the Choice of Heracles, with its commonplace 
offers of worldly reward, is accei)tcd as an adequate statement of 
the motives of virtuous action. Of the graver difficulties of ethical 
theory Socrates has no concex>tion, having, as it would seem, so 
perfectly absorbed, the lessons of what Plato calls “ political virtue ” 
that morality lias become with him a second nature, and the 
scrutiny of its credentials from an external standiioint has ceased 
to be possible. His theory is indeed so little systematic that, 
whereas, as has been seen, virtue or wisdom has the Good for its 
object, he sometimes identifies the Good, with virtue or wisdom, 
thus falling into the error which Plato (Republic, vi. 505 C), perhaps 
with distinct reference to Socrates, ascribe.s to certain ” cultivated 
thinkers.” In short, the ethical theory of Socrates, like the rest of 
his teaching, is by confession unscientific ; it is the statement of the 
convictions of a remarkable nature, which statement emerges in 
the course of an apjical to the individual to study consistency in the 
interiiretatifin of traditional rules of conduct. For a critical exami- 
nation of the ethical teaching w'hich is here described in outline, see 
Ethics. 

The Soevatios, 

It has been seen that, so far from having any system, physical 
or metaphysical, to enunciate, Socrates rejected " the iiunsiiit of 
knowledge for its own sake ” as a delusion and a siuirc, — 
a delusion, inasmuch as knowledge, properly so called, 
is unattainable, and a snare, in so far as the i)ursuit of * ooon. 
it draws us away from the study of conduct. He has therefore no 
churn to be regarded as the founder of a philosophical school. But 
he liad made some tentative contributions to a theory of morality; 
he had shown both in his life and in his death that his principhss 
stood the test of practical application; he had invented a method 
having for its end the rectification of opinion; and, aliove all, ho 
had asserted ” the autonomy of the individual intellect.” Accor- 
dingly, not one school but several schools sprang up amongst his 
as.sociates, those of them who liad a turn for speculation taking 
severally from his leaching .so much as their pre-existing tendencies 
and convictions allowed them to assimilate. Thus Aristiiipus of 
Cyrenc interpreted hedonistically the theoretical morality; Antis- 
thenes the Cynic copied and caricatured the austere example; 
Euclides of Megara practised and iiervertecl the elcnctic method; 
Plato the Academic, accepting the whole of tlic Socratic teaching, 
first developed it harmoniously in the sceptical spirit of its author, 
and afterwards, conceiving that he had found in Socrates's agnosti- 
cism the germ of a philosoi)hy, proceeded to construct a system 
which should embrace at once ontology, physics, and ethics. From 
the four schools thus established sprang subsequently four other 
schools,— the Epicureans being the natural successors of the Cyre- 
naics, the Stoics cf the Cynics, the Sceptics of the Megarians, and the 
Peripatetics of the Academy. In this way the teaching of Socrates 
made itself felt throughout the whole of the post-Socratic philosophy. 
Of the influence which he exercised upon Aristippus, Antisthenos 
and Euclides, the ” incomplete Socratics,” as they are commonly 
called, as well as upon the ” complete Socratic,” Plato, something 
must now be said. 

The ” incomplete Socratics ” were, like Socrates, sceptics; but, 
whereas Aristippus, who seems to have been in contact with Pro- 
tagoreanism before he made acquaintance with Socrates, iggcomolata 
came to scepticism, as Protagoras had done, from the socraiica 
standpoint of the pluralists, Antisthenes, like his 
former master Gorgias, and Euclides, in whom the ancients 
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rightly saw a successor of Zeno, came to scepticism from the stand- 
point of Eleatic hcnism. In other words, Aristippus was sceptical 
because, taking into account tluj subjective element in sensation, 
be found himself compelled to regard what are called tilings “ as 
successions of feelings, which feelings are themselves absolutely 
distinct from one another; while Antisthenes and Euclides w'ere 
sceptical because, like Zeno, they did not understand how the same 
thing could at the same moment bear various and inconsistent 
epithets, and consequently conceived all predication which was not 
irlenticai to be illegitimate. Thus Aristippus recognized only 
feelings, denying tilings; Antisthenes recognized things, denying 
attributions; and it is probable that in this matter Euclides was at 
one with him. For, though since Schleiermachcr many historians, 
unnecessarily identifying the elSeiv ^l\oi of Plato's Sophist with 
the Megarians, have ascribed to Euclides a theory of " ideas," and on 
the sti'ength of this single passage thus conjecturally interpreted 
have added a new chapter to the history of Megariatiism, it is dihicult, 
if not impossible, to see how, if the founder of the school had broken 
loose from the trammels of the Zenonian paradox, his successors, 
and amongst them Sti]x)o, should have reconciled themselves, as 
they certainly did, to the Cynic denial of predication, 

the " incomplete Socratics " made no attempt to overpass 
the limits which Socrates had imposed upon himself, within those 
limits they occupied each liis department. Aristixii)us, a citizen 
of the world, drawn to Athens by the fame of Socrates, and retained 
there by the sincere aheclion which he conceived for him, inter- 
preted the ethical doctrine of Socrates in accordance with his own 
theory of pleasure, which in its turn came under the refining influence 
of Socrates's theory of pf>6pri<ris. Contrariwist;, Antisthenes, a 
rugged but not ungenerous nature, a hater of phiasurc, troubled 
liimsclf little about ethical theory and gave his life to the imitation 
of his master’s asceticism. Virtue, he held, deiiendcd upon ‘ ‘ works," 
not upon arguments or lessous; all that was necessary to it wsis tlie 
strength of a Socrates (Uiog. Laert. vi. ii). Yet here too the 
Socratic theory of 4tp6pri<rts had a qualifying effect; so that Cyrenaic 
hedonism and Cynic asceticism sometimes exhibit unexpected 
approximations. The teacliing of Euclides, though the Good is 
still supposed to be the highest object of knowledge, can hardly be 
said to have an ethical element; arul in consequence of tliis deficiency 
the dialectic of Socrates degenerated in Mcgarian hands, first into a 
series of exercises in fallacies, secondly into a vulgar and futile eristic. 
In fact, the partial Socraticisms of the incomplete Socratics neces- 
sarily suffered, even within their own narrow limits, by the dismem- 
licrnient which the system had undergone. Apparently the maieutic 
theory of education was not valued by any of the three; and, however 
this may bo, they deviated from Socratic tradition so far as to 
establish schools, and, as it would seem, to take fees like the profes- 
sional educators called Sophists, 

Of the relations in which the metaphysic of Plato stood to the 
Socratic search for definitions there arc of necessity almost as many 
ni t • theories as there are interpretations of the Platonic 
system. Hence in this place the writer must content 
DbvsicMi himself with a summary statement of his own views. 
Tbeo^ea Initiated into philosophical speculation by the Hera- 
clitean Cratyhis, Plato began his intellectual life as an 
absolute sceptic, the followers of Heraclitus hiiving towards tlic 
end of the 5th century pushed to its conclusion the unconscious 
scepticism of their master. I’here would have been thtin nothing 
to provoke surprise, if, leaving speculation, Plato had given himself 
to politics. In 407, however, he became acquainted with Socrates, 
who gave to his thoughts a new direction. Plato now found an 
occupation for his intellectual energies, as Socrates had done, in the 
scrutiny of his beliefs and the systematization of his principles of 
action. But it was not until th<} catastroi)he of 399 that Plato gave 
liimself to his life's work. An exile, cut off from political ambitions, 
htj came forward as the author of dialogues which aimed at producing 
upon readers the same effect which the voice of the master had pro- 
duced upon hearers. For a time he was content thus to follow in 
the stei-)s of Socrates, and of this period we have records in those 
dialogues which are commonly designated Socratic. But Plato had 
too decided a bent for metaphysics to linger long over propaedeutic 
studies. Craving knowledge — not merely ijrovisional and subjective 
knowledge of ethical concepts, such as that which had satisfied 
Socrates, but knowledge of the causes and laws of the universe, such 
as that which the physicists liad sought — he asked himself what 
was necessary that the " right opinion " which Socrates had obtained 
by abstraction from particular instances might be converted into 
" knowledge " properly so called. In this way Plato was led to 
assume for every Socratic universal a corresponding unity, eternal, 
immutable, suprasensual, to be the cause of those particula-^s which 
are called by the common name. On this assumj)tion tlie Socratic 
definition or statement of the " what " of the universal, being ob- 
tained by the inspection of particulars, in some sort represented the 
unity, form, or “ idea " from which they derived their characteristics, 
and in so far was valuable; but, inasmuch as the inspection of the 
particulars was partial and imperfect, the Socratic definition was 
only a partial and imperfect representation of the eternal, immutable, 
suprasensual, idea. How, then, was the imperfect representation 
of the idea to be converted into a fierfect representation ? To this 
question Pato's answer was vague and tentative. By constant 


revision of the provisional definitions which imperfectly represented 
the ideiis he hoped to bring them into such sliapes that they should 
culminate in the definition of the supreme ijrinciplc, the Good, 
from which the ideas tliernselves derive their being. If in this way 
we could pass from uncertified general notions, reflections of ith;as, 
to the Good, so a.** to bo able to say, not only that the Good causes 
tlie ideas to be what they ai*e, l)ut also tliat the Good causes tlie idt‘as 
to be whtit we conceive them, we might infer, he thought, that our 
definitions, liilhcrto jiro visional, arc adecpiate representations ot 
rt;al existences. But the l^latonism of this j^eriod had anothei 
ingredient. It has been seen that the Elcatic Zeno had rested his 
denial of jilurality ujion certain supposed difficulties of predication, 
and that they continued to perplex Antisthenes as well as perhaj),s 
Euclides and others of Plato’s eonicm])oraries. These difficulties 
must be disjiosed of, if the new x>hiluKophy was to hold its ground ; 
and accordingly, to Die fundamtiiital assertion of the existence ol 
eternal immutabh! ideas, the objects of knowledge, Plato added two 
subordinate propositions, namely, (1) " the idea is immanent in the 
particular," and (2) “ there is an idea wherever a plurality cf iiarticu- 
^rs is called by the same name." Ol these jiroiio.sitions the one was 
intended to explain the attribution of various and t?ven inconsistent 
tJIMthets to the same particular at the same time, whilst the other 
was necessary to make this explanation availalilc in the case of 
common terms other than the Socratic universals. Such was the 
I’latouism of the ’Republic and the Phaedo, a provisional ontology, 
with a scheme of scientific rcjsearch, which, as Plato honestly con- 
fessed, was no more tlian an unrealized asiiiration. It wa.s the non- 
Socratic element wdiich made the weakness ol this, the earlier, theory 
of ideas. Plato soon saw that tlie hypothesis of the idea's immanence; 
in jiarticulars entailed the sacrifice of its unity, whilst as a theory 
of predication that hypothesis was insufficient, because applicable 
to particulars only, not to the? ideas iht^msolves. But with clearer 
views about relations and negations the paradox of Zeno ceased 
to pciplex; and with the consequent withdrawal of the two supiile- 
mentury articles tlic development of the fundamental assumption 
of ideas, eternal, immutable, suprasensual, might be attempted 
afresh. In the more definite theory which Plato now propounded 
the idea was no longer a Socratic universal perfected and liyt^osta- 
tized, but rather the perfect tyjie ol a natural kind, wliich type; 
its imperfect members were related by imitation, wliilst this relation 
was nictaj^hysically cxjilaincd by means of a " thoroughgoing 
idealism " (R. D. Archer-Hind). Thus, w lnTcas in the; earlier theory 
of ideas the ethical universals of .Socrates had been held to havt? a 
first claim to hyj)C)slatization in the world of ideas, they are now 
peremptorily excluded, whilst the idealism which reconciles plurality 
and unity giv(;s an entirely new significance to so much of the Socratic 
<*lement as is still rctaine*(l. 

The growth of tlie metajihysical system necessarily influenced 
Plato's ethical doctrines; but here his final position is less remote 
from that of Socrates. Content in the purely Socratic , 

period to elaborate and to record t;thical definitions * 

such as Socrates himself might liavc propounded, Plato, rbi 
as soon as the theory of ideas offered itself to his 
imagination, looked to it for the iouiidalion of ethics as of all other 
.sciences. Though in the earlier ages both of the individual and of 
the slate a sound utilitarian morality of the Socratic sort was useful, 
Tiay valuable, the morality of the future should, he thought, rest 
upon the knowledge of the Good. Such is the teaching of tlic 
Republic, But with the revision of the mctay>hysical system came 
a complete change in the view wliich Plato took of ethics and its 
])rospects. Whilst in tin; previous period it had ranked as the first 
of .sciences, it was now no longer a science; because, though Good 
absolute still occupied the fiivSt place, Good relative and all its various 
forms— justice, tijmperanco, courage, wisdom — not being ideas, 
were incax>able of being " known." Hence it is that the ethical 
teaching of the later dialogues bt;ar.s an intelligible, though perhaT)s 
unexpected, resemblance to the simi)lc jiractical teaching of the 
unphilosophical Socrates. 

Yet throughout thcvse revolutions of doctrine Plato was ever true 
to the Socratic theory oi education. His manner indeed changed; 
for, whereas in the earlier dialogues the characteristics of the master 
.arc studiously and .skilfully preserved, in the later ilialogiies Socrates 
first becomes metaphysical, then ceases to be protagonist, and at 
last disappears from the scene. But in the later dialogues, as in the' 
earlier, Plato's aim is the aim wliich Socrates in his conversation 
never lost sight of, namely, the dialectical improvement of the 
learner. 

Bibliography. — Of the histories of Gree;k philosophy the most 
convenient for the study of Socrates's life and work is Zeller's Philo- 
Sophie d, Griechen, 'flic part in question has been translated into 
English under the title of Socrates and the Socratic Schools (London, 

1 877). For a list of special treatises, sec; Ueberweg in his Grundriss d. 
Gcsckichte d, Philosophie, The following sources of infornuition 
may be .sj^ecially mentioned .* F. Schleicrmacher. " Ueber d. Werth 
( 1 . Sokrates als Philosophen," in Abh. d, berliner Akad. d. Wissensch. 
(1815), and Werkc, iii. 2, 287-308, translated into English by C. 
'Thirlwall in the Philoloffical Museum (fambiidge, 1833), ii. 
53 ^- 555 ; f- L^lut, Du Dimon dc Socratr (Paris, 1836. 1856). 
reviewed hy E. Littr^ in MMecine ei m^decins (Paris, 1872); G. 
Grotc, History of Greece , cli. Ixviii., and Plato and Hn' Other (Zompanions 
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of Sokrates (London, 1865); C. F. Hermann, De Socratis accusa- 
toribus (Gdttingen. 1854); W. H. Thompson. The Phaedrus of Plato 
(London, i8f)8), Appendix 1 .; Joel. Der echteund der Xenophontische 
Sokrates (1901). For the view taken in the present article with 
regard to the Baifji^viov, sec the writer's paper On the of 

Socrates," in the Journal of Philology, v.; and cf. Chr, Meinors, 
Vermischte philosophische Schriften (Leipzig, 1776) — " in moments 
of ‘ Schwjirmerei ’ Socrates took for the voice of an attendant genius 
what was in reality an instantaneous presentiment in regard to the 
issue of a contemplated act." For a fuller statement of the writer's 
view of Plato's relations to Socrates, see a paper on Plato's Republic, 
vi. 509 D seq..in t\\e Journal of Philology ,vo\, x.,and a series of papers 
on " Plato’s Later 'nicory of Ideas." in vols, x., xi., xiii., xiv., xv.. 
XXV. of the same periodical. 

See also Sophists and Ethics. (H. Ja.) 

SOCRATES, the nameof a famous 5th-century church historian. 
In the course of the hist twenty-five years (425-450) of the reign 
of Theodosius II. (the first thoroughly Byzantine emperor) at 
least six church histories were written in Greek within the 
limits of the Eastern Empire — those, namely, of Philostorgius 
the Arian, of Philip of Side, of Socrate.s, of Sozomen, of Theodoret 
and of Hesychius. Of these the first, no longer extant except 
in fragments, seems to have been the most important. Those 
of Philip and of Hesychius (the former an untrustworthy and 
dreary performance mentioned by Socrates [vii. 26, 27]) have 
also perished. The remaining three are now our main sources 
for church history from Constantine to Theodosius II. None of 
them has ventured upon a fresh treatment of the period dealt 
with by Eusebius; all three begin their narratives about the 
point w’here his closes. In the West the Church History of that 
author had already been continued by Rufinus and his Chronicle 
by Jerome, and the work of Rufinus was certainly known to the 
Byzantines. Nor did these write independently of each other, 
lor Sozomen (^.t;.) certainly had before him the work of Socrates, 
and Theodoret (q^v,) knew both of them. The three histories 
together became known in the West from the 6th century through 
the selection which Cassiodorus caused to be made from them, 
and it is to this selection (if we leave Rufinus and Jerome out of 
account) that the middle ages were mainly indebted for all they 
knew' of the Arian controversies, and of the period generally 
between the Councils of Nice and Ephesus. 

The ’EKKAiycrtaoTtKiy iaropia of Socrates, still extant in 
seven books, embracing the period from 306 to 439, was w'ritten 
in 439, or within a few years thereafter. He was bom and 
brought up at Constantinople. The date of his birth is uncertain, 
but it cannot have been far from 380. Of the facts of his life we 
know practically nothing, except that he was not a cleric but a 
“ scholasticus ” or advocate. Of the occasion, plan and object 
of his work he has himself informed us in the prologues to his 
first, second, fifth and sixth books. It is dedicated to one 
Theodorus, who had urged him to write such a history. He 
had no thorough preparation for the task, and for the period 
down to the death of Constantins (361) was practically dependent 
on Rufinus. After his work was finished he became a student 
of Athanasius* writings and came to see how untrustworthy his 
guide had been. He accordingly rewrote his first two books (see 
H. E. ii. i) certainly before 450 and probably before 444 (see 
Geppert, p. 8), and it is only this revision that has reached us. 
The chief sources from which he drew were: (i) the Church 
History, the Life of Constantine and certain theological works of 
Eusebius ; (2) the Church History of Rufinus ; (3) certoin works of 
Athanasius ; (4) the no longer extant '^vvaywyij rdv <rvvoSiKuip 
of the Macedonian and semi-Arian Sabinus— a collection of acts 
of councils with commentaries, brought dow'n to the reign of 
7 *heodosius I. (this was a main source); (5) the Constantinopolitan 
Chronicle] (6) possibly a collection of imperial biographies; 
(7) lists of bishops; (8) collections of letters by members of the 
Arian and orthodox parties. He also used writings of Gregory 
Thaumaturgus, Archelaus, Acacius, Didymus, George of Laodicea, 
Gregory Nazianzen, Timothy of Berytus (see Lietzmann, 
Apollinaris von Laodicea, p. 44), Nestorius, Eusebius Scholasticus, 
Philip (tf ^ide, Evagrius, Palladius, Eutropius, the emperor 
JlH^n ^d^brations of Libanius and Themistius; and he was 
apparently acquainted with some of the works of Origen and with 


Pamphilus* Apologia pro Origene, (On his sources see Jeep, 
and especially Geppert.) Jeep alleges (pp. 149 sqq.), but without 
adequate proof, that he made use of Philostorgius, As regards 
profane history his materials were exceedingly defective. Thus, 
for example, he confesses that his reason for not giving anaccount 
of the wars of Constantine is his inability to ascertain anything 
certain about them (v. praef,). His reckonings by Olympiads 
are generally wrong, the error arising chiefly from carelessness. 
He is greatly indebted to oral tradition and to the testimony of 
eyewitnesses, especially of members of the Novatian community 
in Constantinople; some things also he has set down from per- 
sonal knowledge. The contents of the closing books are for 
the most part derived from oral tradition, from the narratives 
of friends and countrymen, from what was still generally known 
and current in the capital about past events, and from the 
ephemeral literature of the day. 

The theological position of Socrates, so far as he can be said to 
have had one, is at once disclosed in his unlimited admiration fur 
Origen. All the enemies of the great Alexandrian he regards 
merely as empty and vain obscurantists ; for the orthodoxy of his 
hero he appeals to Athanasius. Closely connected with liis liigli 
regard for Origen are liis appreciation of science generally and the 
moderation of his judgment on all dogmatic questions. According 
to him. 'EW-nvoch naiStla is quite indispensable within the Church; 
many Greek philosophers were not far from the knowledge of God, 
as is proved by their triumpliant arguments against atheists and 
gainsayers of divine providence. The apostles did not set them- 
selves against the study of Greek literature and science; Paul had 
even made a thorough study of them himself. The Scriptures, it 
is true, contain all that appertains to faith and life, but give no 
clue to the art of confuting gainsayers. Greek science, therefore, 
must not be banished from the Church, and the tendency within the 
Church so to deal with it is wrong. Tliis point of view was the 
common one of the majority of educated Christians at that period, 
and is not to be regarded as exceptionally liberal. The same holds 
true of the position of Socrates in regard to dogmatic questions. 
On the one liand, indeed, orthodoxy and heresy arc symbolized to 
his mind by the wheat and the tares respectively; he clings to the 
naive opinion of Catholicism, tliat contemporary orthodoxy has 
prevailed within the Church from the first; he recognizes the true 
faith only in the mystery of the Trinity ; he judges heretics who liave 
been already condemned a.s interlopers, as impudent innovators, 
actuated by bad and self-seeking motives; he apologizes for liaving 
so much as treated of Arianism at all in his history of the Church ; 
he believes in the inspiration of the ecclesiastical councils as much as 
in that of the Scriptures themselves. But, on the other hand, he 
takes absolutely no interest in dogmatic subtleties and clerical 
disputes ; he regards them as the source of great evils, and expresses 
his craving for peace : " one ought to adore the ineffable mystery 
in silence." Tiiis attitude, which was that of most educated 
Byzantine laymen, has in particular cases made it possible for him 
to arrive at ve^ free judgments. Even granting tliat some feeble 
remains of antique reserve may have contributed to this, and even 
although some of it is certainly to be set down to his disposition and 
temperament, still it was his religious passivity that here deter- 
mined the character of Socrates and made him a typical example 
of the later liyzantinc Christianity, If Socrates liad lived about the 
year 325, he cerhiinly would not have ranked himself on the side of 
Athanasius, but would have joined the party of mediation. But — 
the bnoolxrios has been laid down, and must be recognized as 
correctly expressing the mystery; only one ought to rest satisfied 
with that word and with the repudiation of Arianism. Anything 
more, every new distinction, is mischievous. The controversy in 
its details is a vvKro/Mixia to him, full of misunderstandings. Some- 
times he gives prominence, and correctly, to the fact that the 
di.sputants partially failed to understand one anotlier, because tliey 
had separate interests at heart — those on the one side desiring above 
everything to guard against polytheism, those on the other being 
most afraid of Sabellianism. He did not fail, however, to recognize 
also that the controversies frequently had their root in mere emula- 
tion, slander and sophistry. Not unfrcquently he passes very sharp 
judgments on whole groups of bishops. In the preface to his fifth 
book he excuses his trenching on the region of political history on 
the ground of his desire to spare his readers the disgust which perusal 
of the endless disputes of the .bishops could not fail to excite, and in 
that to his sixth book he prides himself on never having flattered 
even the orthodox bishops. This attitude of his has given bim a 
certain measure of impartiality, Constantius, and even Julian— 
not Valens, it is true — are estimated very fairly. The Arian Goths 
who died for their religion arc recognized as genuine martyrs. His 
characterizations of Cyril and Nestorius, and his narrative and criti- 
cism of the beginnings of the Christological controversy, are models 
of candour and liistorical conscientiousness. In frequent instances, 
moreover, he acknowlcdge.s his own inoompetency to give an opinion 
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and hands the question over to the clergy. For the clergy as a 
whole, in spite of his criticism of individuals, he has the very liighest 
respect, as also for the monks, without himself making any inordinate 
religious professions. In a special excursus of considerable length 
he has paid a tribute of the highest order to monachism, and in his 
characterization of Theodosius Jl. also (where he has made use 
of the brightest colours) he does not fail to point out that in piety 
the emperor could almost compete with the monks. But, apart 
from these two chapters (iv. 23, vii. 22), it is but seldom that one 
could learn from the pages of Socrates that there was such a thing 
as monasticism in those days. To his mind the convent is not far 
removed from the church, and as a layman he is not at all inclined 
to accept the principles of monachism as applying to himself or to 
square liis views of nistory in accordance with them. He lias even 
gone so far as formally to express his sympathy with Paphnutius, 
the champion of the right of bishops to marry. 

As a source for the period within which he wrote, the work of 
Socrates Is of the greattist value, but as *' history “ it disappoints 
even the most modest expectations. Eusebius, after all, had some 
conception of what is meant by “ church liistory,” but Socrates has 
none. “ As long as there is peace there is no material for a hi.story 
of the church " ; but, on the other hand, neither do heresies by rights 
come into the story. What, then, is left for it ? A collection of 
anecdotes and a series of episodes. In point of fact tliis is the view 
actually taken by Socrates. His utter want of care and consistency 
appears most clearly in his vacillation as to the relations between 
ecclesiastical and political history. At one time he brings in politics, 
at another he excuses himself from doing so. He has not failed to 
observe that Church anti State act and react upon each other ; but he 
has no notion how the relation ought to be conceived. Nevertheless 
his whole, narrative follows the thread of political — ^that is to say, 
of imperial— history. This indeed is characteristic of his Byzantine 
Christian point of view; church history becomes metamorphosed 
into a history of the enijicrors and of the state, Ixicause a special 
church history is at bottom impossible. But even so one hardly 
hears anything about stale or court except great enterjmscs and 
anecdotes. Political insight is wholly wanting to Socrates; all 
the orthodox emperors blaze fortli in a uniform light of dazzling 
splendour; even tluj miserable Arcadius is praised, and Theodosius 
11. figures as a saint whose exemplary piety turned the capital into a 
church. If in addition to all this we bear in mind that in his later 
books the historian's horizon is confined to the city and patriarchate 
of Constantinople, that lie was exceedingly ill informtKl on all that 
related to Pome and the West, that in order to fill out his pages he 
has introduced narratives of the most unimportant description, that 
in not a few instances he has evinced his credulity (although when 
compared with the majority of his contemporaries be is still entitled 
to be called critical), it becomes sufficiently clear that his History , 
view(}d as a whole and as a literary pnxluclion, can at best take only 
a secondary place. One great excellence, however, cannot be denied 
him, liis honest and sincere desire to be impartial. He tried also, 
as iar as he could, to distinguish between the certain, the probable, 
the doubtful and the untrue. He made no pretence to be a .searcher 
of hearts and frequently declines to analyse motives. He has 
made frank confession of his nescience, and in certain passages 
his critical judgment and sober sense and circumsiieclion are quite 
striking. He writes a plain and unadorned style and .shuns suiier- 
fluous words. Oc'^casionally even there are touches of humour 
and of trenchant satire -always the .sign of an honest writer. In 
short, his learning and knowledge can be trusted little, but his 
goodwill and straightforwardness a great deal. Considering the 
circumstances under which he wrote, it can only be matter for con- 
gratulation that such a man should have become our informant and 
that his work has been preserved to us. 

Finally, it looks as if Socrates was either himself originally a 
Novatianist who had afterwards joined the Catholic Church, or stood, 
through his ancestors or by education, in most intimate relations with 
the Novatianist Church. In his History he betrays great sympathy 
with that body, has gone with exactness into its history in Constanti* 
nople and Phrygia, and is indebted for much oi the material of his 
work to Novatianist tradition and to his intercourse with prominent 
mtjrabers of the sect. Both directly and indirectly he has declared 
that Novatianists and Catholics are brothers, that as such they 
ought to seek the closest relations with one another, and that the 
former ought to enjoy all the privileges of the latter. His efforts, 
however, had only this result, tlial he himself afterwards fell under 
suspicion of Novatianism. 

Editions and Literature. — Socrates* History has been edited by 
Stephanus (Paris, 1544; Geneva, 1612), Valesius (Paris, 1659 sqq.), 
Heading (Cambridge, 1720), Hussey (Oxford, 1853, reis'-ied by 
Bright, 1878). It IS also to be found in volume Ixvii. of tdignes 
Patfologia, and there is an Oxford school edition (1844) after Reading. 
The latest English translation, revised by Zenos, is published in the 
Nicenc and post Nicene Fathers, 2nd senes, vol. ii. There arc Testi- 
monia veterum in Valesius and more fully in Hussey ; and Nolte's 
paper in Tubing, Quartalschr, (i859,p. 518 seq.) contains emendations 
m Hussey*s text, and notes towards the history of the text and 
editions; see also Ovcrbeck, in Theol, lit Ztung. (1870), no. 20. 

Special studies have Imen made by Baronins, Miraeus, Labb6, 


Valesius, Halloix, Scaliger, Ceillier, Cave, Dupin, Pagi, Ittig, Tille- 
mont, Walch, Gibbon, Schroeckh, Lardner. See also Voss, Dc 
histor, gra$cis\ Fabricius-Harless, Biblioth, gr.^ vol. vii.; Kossler, 
Bibliothek d. Kirchenvater ; Holzhausen, De fontibus quibus Socr,, 
Soz., ac Theod, in scribenda historia sacra usi sunt (Gottingen, 1825) ; 
St&udlin, Gesch, u. Lit d. K.~G. (Hanover, 1827); Baur, Epochen 
(1852); Harnack, “ Socrates u. Sozonien '* in Herzog- Hauck*$ Keal- 
encykL^ 2nd ed.; Loeschke, " Sokrates,'* ibid., 3rd ed. Detached 
details arc given also in works upon Constantine (Manso), Julian 
(Miicke, Kodc, Neumann, Rcndall), Damasus (Hade), Arianisni 
(Gwatkin*s Studies of Arianism, which gives a severe but trust 
worthy criticism of Kiilinus and discusses the manner in which 
Socrates was related to him), the emperors after Julian (De Broglit*, 
Richter, Clinton, the Weltgeschivhte of Ranke, the Gesch, d, ost- 
romischen Reiches unter den Kaisern Arcadius u, Theod. II, (1885) of 
Giildenpenning, and the Kaiser Theodosius d, Gr, (Halle, 1878) ol 
Giildenpciining and Iffland, the last-named work discussing the 
relation of Socrates to Sozomen) , the barbarian migrations (Wieter- 
sheim, Dahn), the Goths (Waitz, Bes.sel, Kauffmann and Scott*s 
UlfilaSy 1885). Lastly, reference may be made to Sarrazin, De 
Theodoro Lectore^ Theophanis fonte praecipuo (1881, treats of the 
relation between Socrates and Sozomen, and oi the completeness 
of the former's work); Jeep, Quellenuntersuch, z, d, griech. Kirchen-^ 
histor ikern (1884); Geppert, Die Quellen des Kirohenhistorikers 
Socrates Scholasticus (1898). (A. Ha.; A. C. McG.) 

SODALITE, a group of rock-forming minerals comprising the 
following i.somorphous species : — 

Sodalite . . . Na4(AlCl)AL(SiOJj, 

Haiiynite . . . (Na,, Ca)y(NaS04*Al)AL(Si04)3 

Noselite . , . Na4(NaS04-Al)Ala(Si04)3 

Lazurite . • . Na4(NaS.j*Al)Alu(SiO^);j 

They are thus sodium (or calcium) aluminium silicates, with 
chlori de, sulphate or sulphide. In their orthosilicate formulae, as 
above written, and in their cubic crystalline form they present a 
certain resemblance to the members of the garnet group. Crystals 
usually have the form of the rhombic dodecahedron, and are 
often twinned with interpenetration on an octahedral plane. 
They arc white, or often blue in (‘olour, and have a vitreous 
lustre. The hardness is 54, and the specific gravity 2 2-2*4. 
'Fhese minerals arc characteristic constituents of igneous rocks 
rich in soda, and they also occur in metamorphic limestones. 

The species sodalite (so named because it contains soda) occurs 
as well-formed, colourless crystals in the ejected limtJstone blocks 
of Monte Somma, Vtssuvius, and in the .sodalite-syenite of Juliane- 
haab in south Greenland. Massive blue mah^rial is common in the 
elaeolite-syenites of southern Norway, Gyergyo-Ditro in Transyl- 
vania, Miyask in the Urals, Litchfield in Maine, Dungannon in 
Ontario, lee river in Kootenay county, British Columbia, &c.; at 
the three last-iiamed localities it is found as large masses of a bright 
sky-blue colour and suitable for cutting as an ornamental stone. 
Ktjcently, large masses with a pink colour, which quickly fades on 
exposure to light, have been met with in clacolite-pegmatite at 
Kishangarh in Raj pu tana. Haiiynite, or hauyne (named after 
K. J. Haiiy), occur.s as bright blue crystals and graiiES in the lavas 
(phonolitt*, tephrito, &c.) of Vesuvius, Rome, the Eifel, &c. Nose- 
lite, or noseaii, ls found as greyish crystiils in the sanidinc bombs of 
the Eifel. Lazurite is an imiifirtant constituent, together with some 
haiiynite and sodalite, of lapis-lazuli (q,v.). (L. J. S.) 

SODEN, a town and spa of Germany, in the Prussian pro- 
vince of Hesse-Nassau, pleasantly situated in the valley of the 
Sulzbach under the southern slope of the Taunus range, 10 m. 
froHi Krankfort-on-Main and 4 m. N. from Hdehst by rail. 
Pup. (1905), 1917. The chief interest of the place centres in its 
brine springs which are largely impregnated with carbonic acid 
gas and oxide of iron, and arc efficacious in chronic catarrh of 
the respiratory organs, in liver and stomach disorders and 
women diseases. The waters are used both internally and 
externally, and are largely exported. Soden lozenges (Sodener 
Pastillen)y condensed from the waters, are also in great repute. 
Soden has a large and well-appointed Kiirhaus, an Evangelical 
and a Roman (Jatholic church, and a hospital for indigent 
patients. 

Sec Haupt, Soden am Taunus (Wiirzburg, 190^; and Kolilcr, 
Der Kurort Soden am Taunus und seine Umgebungen (Frankfort,! 873; . 

SODEN, HERMANN, Freiherr von (1852- ), German 

biblical scholar, was born in Cincinnati on the ifith of August 
1852, and was educated at the university of Tubingen. He was 
minister of Dresden-Stricsen in 1881 and in 1887 became minister 
of the Jerusalem Chun'h in Berlin. In 1889 he became privah 
dozent in the university of Berlin, four years later was 
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appoinud extraordinary professor of divinity. His earlier 
works include Philipperbrief (1890) ; Untersuchungen iiber 
neutest. Schriften in the Protest Jahrb. theolog, Studien 
und SchriftkommefUar (1895-1897); Und was tut d. evangel 
Kirche ? (3rd ed., 1890) ; Reisehriefe atis Palastina (2nd cd., 1901); 
PalUsivw und seine Gcsch* (2nd ed., 1904) ; Diewichtigsten Fragen 
im Lebcn Jcsu (1904) ; Urchristliche Literaturgesch. (1904). His 
most important hook is Die Schriften des mum Testaments ^ in 
ihrer dliesien erteichbarm Textgestalt hergeslellt auf Grund ihro 
Textgcschichte (Berlin, Bd. L, 1902 1910); (erttiinly the most 
important work on the text of the New Testament which had 
been published since Westcott and Hurt’s New Testament in 
the Original Greek (sec Bible : Neiv Testatmnt), 

Von Sodcn introduces, besides a new notation of MSS. (see Bible, 
\.T. MSS. and versions), a new theory of textual history. He 
thinks that in the 4th century there were in existence three recen- 
sions of the text, which he distinguishes as A', H and /, with the 
i olio wing characteristnes and attestations. 

K corresponds roughly to Westcott and Hort's Syrian Antiochian 
text; it was probably made by Lucian in the 4th century. This 
was in the end the most popular form of text, and is found in a more 
or less degenerate state in all late MSS. The purest rejiresentatives 
are 61 (n), f 75 (V),92 (461), 94, 1027 (S), 1126 (476 — scrivener’s k), 
i 179 (OOi). Later recensions of K are called A* and A'*', and there 
are also others of less importance which represent the combination 
ol K with other texts. 

H represents Westcott and Hort’s Neutral and Alexandrian texts 
between which von Soden does not distinguish. 

It is found in eleven MSS. in varying degrees of purity : 81 (B), 8 2 
(N), 83 (C), 86 (IK), 848 (33), .26 (2), .56 (L), .76 (A), *1026 (S92), 
5371 (1241) an<l • 376 (579). Between these MSS. there is no very 
intimate connexion except between 81 and 82 (B and «), which 
represent a common original (8^"^). 8^“'-* i.s the best representative 

of A, but it has been contaminated by the Egyptian versions, and 
sometimes by the K and 1 texts and by Origen, though not to any 
great extent. 

The other H MSS. are none of them equal in value to the two great 
imciaLs. They have all been influenced by A, i, and by the text 
of parallel passages, to a greater extent tlian 8^“^^ qj. than either of 
the two witnesses to 8'"*'*, but some of them have les.s Egyptian 
corruption. 

The origin of the H text must be regarded as unquestionably 
Egyptian, in view of the fact that it was used by all the Eg5^tian 
Church writers after the end of the 3r(l century, and von Soden 
adopts the well-known hypothesi.s, firk made popular by Bousset, 
tliat it represents the receasion of Hesychius. 

1 does not quite correspond to anything in Westcott and Hort’s 
system, but lias points of contact with their “ Western ” text. It 
is found in a series of subgroups of MSS. known as W, 7 . and others 
of less importance (about eleven subgroups are suggested). Of 
tfiesc is a family containing Cod. I and its allies (8 254, c 346, 8 457, 
8467, &c.), €288 (22) and some allied MSS. .203 (872), €183 and 
€1131; 7 is the well-known Ferrar group; and P contains 85 (D), 

* 93 (565) ,.133 (700) , € 1 68 (2 «) , € 050 and some others. It is necessary 
to note that von Soden is able to place D in this group because he 
regards it as owing many of its most remarkable readings to contami- 
nation with the Latin version. / is, according to von Soden, a 
Palestinian recension connected with Eusebius, Pamphilus and 
Origen. 

After establishing the text of /, H and A, von Soden reconstructs 
an hyjiothetical text, PH-K, which he believes to have been their 
ancestor. He then tries to show that this text was known to all the 
writers of the 3rd and 2nd centuries, but has naturally to account 
lor the fact that the quotations of tlxesc writers and the text of the 
early versions often diverge from it. The explanation that he 
offers is tliat the Diatessaron of Tatian was widely used and 
( ormpted all extant texts, so that the Old Syriac, the Old Latin, 
ihe quotations of Irenaeus, Clement, Tertullian and others may be 
regarded as various combinations of the Tatianic text and J-fl-K, 
Finally, he tries to show that the Tatianic text is itself in the main 
merely a corrupt form of /-H- A altered in order to suit the necessities 
of Tatian’s plan. 

For criticism of this important theory up to 1909 see Nostlc’s 
Einfuhrung in das griechische neue Testament, pp. 274-278 (3rd ed., 
Gottingen. 1909), :jnd K. Lake's Professor H* von Soden* s Treatment 
of the Text of the Gospels (F^dinburgh, 1908). (K. L.) 

■ eaport of Sweden^ in the district {Idn) of 
of the Gulf of Bothnia, near the mouth of 
m. N. by W. of Stockholm by rail. Pop. 
is ^ of the principal centres of the timber 
planing-mills and wood-pulp 
works. There are ^^d breweries. Vessels 

drawing 15 ft. have ac(:e.ss Jpi^ranthall, where they generally 
load. The harbour is at the s IBburb of Stugsund. It is usually 


ice-bound for some four months in winter. The town was given 
municipal privileges by Gustavus Adolphus in 1620^ but is 
modem in appearance, having been rebuilt after fires in i860 and 
1865. 

SODERINl, PIERO (1450-1513), Florentine statesman, was 
elected gonfalonier for life in 1502 by the Florentines, who 
wished to give greater stability to their republican institutions, 
which had been restored after the expulsion of Piero de’ Medici 
and the martyrdom of Savonarola. His rule proved moderate 
and wise, although he had not the qualities of a great states- 
man. He introduced a system of national militia in the place 
of foreign mercenarie.s, and during his government the long 
war with Pisa was brought to a close with the capture of that 
city by the Florentines in 1509. Grateful to France, who had 
assisted him, he always took the French side in Italian politics. 
But in 1512 the Medici with the help of a Spanish army returned 
to Florence, deposed Soderini and drove him into exile. He 
took refuge at Ragusa in Dalmatia, where he remained until the 
election of Pope Leo X., who summoned him to Rome and con- 
ferred many favours on him. Soderini lived in Rome, working 
for the good of Florence, to which he was never allowed to return, 
until his death. 

Sec Razzi, Vita di Pier Soderini (Padua, 1737), also the articles 
Flokence and Medici. 

SdDERTELGE, a town of Sweden, in the district (Zan) of 
wStockholm, 23 m. W.S.W. of Stockholm by rail. Pop. (1900), 
8207. It is beautifully situated on a bay of Lake Malar, which 
is here connected with the Baltic by the Sodertelge canal, ij m. 
in length, with a minimum depth of 10 ft. This is on the route 
followed by the Gota Canal steamers between Stockholm and 
Gothenburg : it was opened in 1819, though a canal was begun 
here in the first half of the 1 5th century at the instigation of 
the patriot Engelbrecht. The town contains an ancient church, 
believed to date from c. iioo. Here and in the neighbourhood 
are the residences of many of the busines.s class of Stockholm; 
and the town is in favour as a summer resort, having mineral 
springs and baths. There are engineering shops producing 
railway .stock and motors, jute spinning and weaving mills, and 
match and joinery works. 

SODIUM [symbol Na, from Lat. natrium] atomic weight 
23-00 (0 — 16)], a chemical element belonging to the group 
of alkali metals. It is abundantly and widely diffused in nature, 
but always in combination. Sodium chloride, or common 
salt is exceedingly common, being the chief salt present 

in sea-water, besides occurring in extensive stratified deposits. 
Sodium carbonates are also widely dispersed in nature, forming 
constituents of many mineral waters, and occurring as prin- 
cipal saline components in natron or trona lakes, as efflores- 
cences in Lower Egypt, Persia and China, and as urao in 
Mexico, Colombia and Venezuela. The solid crusts found at 
the bottom of the salt lakes of the Araxes plain in Armenia 
contain about 16 % of carbonate and 80 of sulphate. In 
Colombia there occurs a double salt, NujjCO^’CaCOg'sHj^O, known 
as gay-lussite. In Wyoming, California and Nevada enormous 
deposits of carbonates, mixed in some cases with sulphate and 
with chloride, occur. About Szegedin in Hungary and all over 
the vast pusztas (steppes) between the Theiss and the Danube, 
and from the Theiss up to and beyond Debreezin, the soil con- 
tains sodium carbonate, which frequently assumes the form of 
crude alkaline crusts, called “szekso,” and of small saline 
ponds. A purified specimen of such Debreezin soda was found 
to contain as much as 90 % of real carbonate, NaCOg, and 4 of 
common salt. Natural sulphate occurs in an anhydrous con- 
dition as thenardite, Na.2S04, at Tarapaca, Chile, and in the 
rock-salt deposits at Espartinas near Aranjuez, Spain. Hy- 
drated sulphates occur at several localities in the province of 
Madrid and in other provinces of Spain, and at Miihlingen in 
Aargau, and copious deposits of glauberite, the double sulphate 
of sodium and calcium, are met with in the salt-mines of Vil- 
larrubia in Spain, at Stassfurt, and in the province of Tarapaca, 
('hile, &c. A native nitrate of soda is obtained in great abun- 
dance in the district of Atacama and the province of Tarapaca, 
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and IS imported into Europe in enormous quantities as cubic 
nitre for the preparation of saltpetre, Gyolite, a fluoride of 
aluminium and sodium, is extensively mined in Greenland and 
elsewhere for industrial purposes. These form the principal 
natural sources of sodium compounds — the chloride as rock 
salt and in sea water being of such predominating importance 
as quite to outweigh all the others. But it is questionable whether, 
taken altogether, the mass of sodium they represent is as much 
as that disseminated throughout the rocky crust in the form of 
soda feldspar {Le, as silicate of soda) and in other soda-contain- 
ing rocks. From this source all soils contain small proportions 
of sodium in soluble forms, hence the ashes of plants, although 
they preferably imbibe potassium salts, contain traces and 
sometimes notable quantities of sodium salts. Sodium salts 
also form essential ingredients in all animal juices. 

Although many sodium compounds have been known from very 
remote times, the element was not isolated until 1807, when Sir 
H. Davy obtained it by electrolysing caustic soda. This method 
was followed by that proposed by Gay-Lussac and Th6nard, 
who decompo.sed molten caustic soda with red-hot iron ; and this 
in turn was succeeded by Brunner’s process of i^iiting sodium 
carbonate with charcoal. Deville made many improvements, 
but the method remained wasteful and uneconomical, and in 
1872 the metal cost 4s. a pound. In t886, however, Castner 
replaced the carbonate by caustic soda, and materially cheapened 
the cost of production; but this method was discarded for an 
electrolytic one, patented by Castner in 1890. Electrolytic 
proces.ses had, in fact, been considered since 1851, when Charles 
Watt patented his method for the production of sodium and 
potassium from fused chlorides. Among the difficulties here to 
he contended with are the destructive action of fused chlorides 
and of the reduced alkali metals upon most non-metallic sub- 
stances available for thecontaining vessel and its partition, and also 
of the anode chlorine upon metals; also the low fusing-point 
(95® C. for sodium, and 62® C. for potassium) and the low specific 
gravity of the metals, so that the separated metal floats as a 
fused layer upon the top of the melted salt. Again, pure 
sodium chloride melts at about 775® C., while sodium boils 
at 877® C., so that the margin of safety is but small if loss by 
vaporization is to be prevented. Borchers endeavoured to con- 
tend against the first difficulty by employing an iron cathode 
vessel and a chamotte (fire-clay) anode chamber united by a 
specially constructed water-cooled joint. The other difficulty 
is to some extent met by using mixed chlorides {e,g, sodium, 
potassium and strontium chlorides for sodium extraction), as 
these melt at a lower temperature than the pure chloride. In 
Custner’s process (as employed at Oldbury and Niagara Falls and 
in Germany) fused caustic soda is electrolysed. The apparatus 
described in the patent specification is an iron cylinder heated 
by gas rings below, with a narrower cylinder beneath, through 
which passes upwards a stout iron cathode rod cemented in 
place by caustic soda solidified in the narrower vessel. Iron 
anodes are suspended around the cathode, and between tlu* 
two is a cylinder of iron gauze at the bottom with a .sheet-iron 
continuation above, the latter being provided with a movable 
cover. During electrolysis, oxygen is evolved at the anode and 
escapes from the outer vessel, while the sodium deposited in 
globules on the cathode floats upwards into the iron cylinder, 
within which it accumulates, and from which it may be re- 
moved at intervals by means of a perforated iron ladle, the fused 
salt, but not the metal, being able to pass freely through the 
perforations. The sodium is then cast into moulds. Sodium 
hydroxide has certain advantages compared with chloride, 
although it is more costly; its fusing-point is only 320® C., and 
no anode chlorine is produced, so that both containing x e.ss<d and 
anode may be of iron, and no porous partition is necessary. 

Metallic sodium possesses a silvery lustre, but on exposure 
to moist air tlic surface is rapidly dulled by a layer of the 
hydroxide. It may be obtained crystallized in the quadratic 
system by melting in a sealed tube containing hydrogen, allowed 
to cool partially, and then pouring off the still liquid portion 
by inverting the tube. The specific gravity is 0*9735 at 13*5® 


(Baumhauer). At ordinary temperatures the metal has the 
consistency of wax and can be readily cut; on cooling it hardens. 
On heating it melts at 95*6° (Bunsen) to a liquid rtstmbling 
mercury, and boils at 877-5® (Ruff and Johannsen, Ber.^ 1905, 
38, p. 3601), yielding a vapour, colourless in thin layers but a 
peculiar purple, with a greenish fluorescence, when viewed through 
thick layers. (For the optics of sodium vapour see R. W. Wood, 
Physical Optics,) According to A. Matlhies.sen, sodium ranks 
fourth to silver, copper and gold as a conductor of electricity 
and heat, and according to Bunsen it is the most electropositive 
metal with the exception of caesium, rubidium and fiotassium. 

The irietal is very reactive chemically. Exposed to moist air 
it rapidly oxidizes to the hydroxide; and it burns on heating in 
air with a yellow flame, yielding the monoxide and dioxide. 
A fragment thrown on the surface of water rapidly dLsengages 
hydrogen, which gas, however, does not inflame, as happens with 
potassium; but inflammation occurs if hot water be used, or if 
the metal be dropped on moist filter paper. Sodium alsc. 
combines directly, sometimes very encrgctitmlly, with most 
non-metallic elements. It also combines with dry ammonia 
at 300^400® to form sodamide.NaNHg, a white waxy mass when 
pure, which melts at 155°' Healed in a current of carbon dioxide 
sodamide yields caustic soda and cyanamidc, and with nitrous 
oxide it gives sodium azoimide ; it deflagrates with lead or silver 
nitrate and explodes with potassium chlorate. Sodamide was 
introduced by Claisen (Her., 1905, 38, p. 693) as a condensing 
agent in organic chemistry, and hiis since been applied in many 
directions. Sodium is largely employed in the manufacture 
of cyanides and in reduction processes leading to the isolation 
of such elements as magnesium, silicon, boron, aluminium 
(formerly), &c.; it also finds application in organic chemistry. 
With potassium it forms a liquid alloy resembling mercury, 
which has been employed in high temperature thermometers 
(sec Thermometry). 

Compounds, 

In its chemical combinations sodium is usually monovalent ; its 
salts arc generally soluble in water, the least soluble being the 
mcUintimonate. 

Sodium hydride, NaH, is a crystalline substance obtained directly 
from sodium and hydrogen at about 400**, It burns when heated 
in dry air, and ignites in moist air; it is decomposed by water, giving 
caustic soda and hyilrogen. Dry carbon dioxide is decomposed by 
it, free carbon being produced ; moist carbon dioxide, on the other 
liand, gives sodium formate. 

Several oxides arc known. A sulK)xi(lc, Na^O, appears to bo. 
formed as a grey mass when a clean surface of the metal is exposed 
to air, or whtjn pure air is passed through the metal just above its 
melting point (I.)c Forcrand, Compt, rend., 1898, 127, pp. 3O4, 514). 
The monoxi<le, NayO, is obtained by heating the met^ above 180'' 
in a limited amount of slightly moist oxygen (Holt and Sims, Journ. 
Chem, 6’oc., 1894, i. 442): it may also be iirepared by heating 
the nitrate or nitrite with metallic sodium, free nitrogen being 
eliminated (German ])atcnt, 1424O7, 1902). It forms a grey mass, 
which melts at a red heat and violently combines with water to 
give the hydroxide. The hydroxide or caustic soda, NaOH, is 
usually manufactured from the carbonate or l>y electrolysis of salt 
solution (see Alkali Manufacture). When anhydrous it is a 
colourhiss opaque solid which melts at 310"*, and decomposes at 
al>out 1 100®. It is very soluble in water, yielding a strongly alkaline 
solution; it also dissolves in alcohol. It absorbs moisture and 
carbon dioxide from the atmosphere. Several hydrates are known : 
2NaOH7H20 is obtained as large monoclinic crystals by cooling 
a solution of specific gravity i'3<)5 to -8®; Pickering (Journ, Chem. 
Soc,, 1893, P- ^90) obtained MaOIPH/) from hot concentrated 
solutions and NaOH-zHaO from a solutfon ol the hydroxide in 
90'S % alcohol. (Sec also Dc Forcrand, Compt, rend,, 1901, 133, 
p. 223.) 

Sodium dioxide, NaDg, is formed when tlie metal is heated in 
an excess of air or oxygen. In practice the metal is placed on 
aluminium trays traversing an iron tube healed to 300®, through 
which a current of air, frtJed from moisture and carlx;n dioxide, is 
passed; the process is made continuous, and the product contains 
about 93 % Na,/),,. When pure, sodium dioxide has a faint yellowish 
tinge, biit on cjqwsure it whitens (W. R, Bousfield and T. M. Lowry, 
Phil, Trans,, 1905, A. 204, p. 233). When dissolved in water it yields 
some NaOH and HgO.,; on crystallizing a cold solution NagOa’SHaO 
separates as large tabular hexagonal crystals, which (^n drying over 
sulphuric acid ^ve NagOy’zKgO ; the former is alsc) obtained by 
precipitating a mixture of caustic sod«. and hydrogen peroxide 
solutions with alcohol. Acids yield a sodium salt and free oxygen 
or hydrogen peroxide; with carl^n dioxide it gives sodium carbonate 
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aiicl free ox3^en; carbon monoxide gives the carbonate; whilst 
nitrous and nitric oxides give the nitrate. A solution in hydro- 
chloric acitl, consisting of the chloride and hydrogen peroxide, is 
used for bl aching straw under the name of soda-bleach; with 
calcium or magnesium chlorides this solution gives a solid product 
which, wdicn dissolved in water, is used for the same puipose (Castner, 
Journ, Soc. Chem. Jnd., 1893, p. 603). Sodium dioxide is chiefly 
employed as an oxidizing a^ent, being used in mineral analysis and 
in various organic preparations; it readily burns paper, wood, See,, 
but docs not evolve oxygen unless heated to a high temperature. 
">odyl hydroxide, NaHOg, exists in two forms: one, NaO-OH, 
obtained from hydrogen peroxide and sodium ethylate; the other, 
0:Na*0H, from absolute alcohol and sodium peroxide at o®. They 
are strong oxidizing agents and yield alkaline solutions which 
readily evolve oxygen on heating. Sodium trioxidc, is said 

to be formed from an excess of oxygen and a solution "of sodam- 
moiiium in liquid ammonia* Water decomposes it, giving oxygen 
and the dioxide. 

Generally speaking, sodium salts closely resemble the correspond- 
ing potassium salts, and their methods of preparation are usually 
the same. For sodium salts not mentioned below reference should 
be made to articles wherein the acid is treated, unless otherwise 
indicated. 

Sodium combines directly with the halogens to form salts which 
are soluble in water and crystallize in the cubic .system. The 
fluoride, NaF, is sparingly soluble in water (i part in 25). For the 
chloride see Salt. The bromide and iodide crystallize from hot 
solutions in anhydrous cubes; from solutions at ordinary tempera- 
tures in monoclinic prisms with 2H0O; and at low temperatures 
with 5H.2O. According to M. 1-oeb (Joum. Amer. Chem. Soc., 1905, 
27, p. 1019) the iodide differs from the other haloid .salts in separating 
from solution in alcohols with “ alcohol of crystallization." Sodium 
sulphide, NagS, obtained by saturating a caustic soda solution with 
sulphuretted hydrogen and adding an equivalent of alkali, is em- 
ployed in the manufacture of soluble soda glass. Sodium sulphite, 
which is employed as an antichlor, is prepared (with 71^0) 
by saturating a solution of sodium carbonate with sulphur dioxide, 
adding another equivalent of carbonate and crystallizing. The 
anhydrous salt may be prepared by heating a saturated solution 
of the hydrated salt. H. Hartley and W. H. Barrett (Journ. Chem. 
Soc., 1909, 95, p. 1184) failed to obtain a decahydrate which had 
been previously described. The acid sulphite, NaHSOa, obtained 
by saturating a cold solution of the carbonate with sulphur dioxide 
and precipitating by alcohol, is employed for sterilizing beer casks. 
Sodium sulphate, NasS04, known in the hydrated condition (with 
10H2O) as Glauber's s^t, is manufactured in large quantities 
for conversion into the carbonate or soda (see Alkali Manufac- 
ture). It has long been doubted whether sodium 3rieldcd an alum; 
this was settled by N. I. Surgunoff in 1909 {Abst. Journ. Chem. Soc. 
ii. 1 001), who obtained cubic crystals from a supersaturated .solution 
of sodium and aluminium sulphates below 20°, higher temperatures 
giving monoclinic crystals. The acid sulphate, NaHS04, also known 
as bisulphate of soda, is obtained as large asymmetric prisms by 
crystallizing a solution of equivalent quantities of the normal 
sulphate and sulphuric acid above 50^. The acid salts Na.,H (804)4 
and Na3H{S04)o*I^O are obtained from the normal sulphate ana 
sulphuric acid (J. D'Ans, Ber., 1906, 39, p. i534)- 
The manufacture of sodium carbonate, commonly called soda, 
is treated under Alkali Manufacture. The anhydrous salt Is a 
colourless powder or porous mass, havinj^ an alkaline taste and 
reaction. It melts at 1008®. On solution in water, heat is evolved 
and hydrates formed. Common wasliing soda or soda-crystals is 
the decahydrate, NagCOjj-ioHgO, which appears as large clear 
monoclinic crystals. On exposure, it loses water and gives the 
monohydrate, NagCOg-HgO, a white powder sold as " crystal 
carlxinate this substance, which is also formed on heating the 
decahydrate to 34®, crystallizes in the rhombic system. Both these 
hydrates occur in the mineral kingdom, the former as natron and 
the latter as thermonatrite. The heptahydrate, N^C02’7Hg0, is 
obtained by crystallizing a warm saturated solution in a vacuum; it 
appears to be dimorphous. The acid carbonate or bicarbonate of 
soda, NaHC03, is produced in the ammonia-soda process for alkali 
manufacture. Another acid carbonate, Na^CO^'zNaHCOg’sHgO, 
is the mineral trona or urao. We may here notice the “ percar- 
bonates " obtained by Wolffenstein and Peltncr (Ber., 1908, 41, 
pp. 275, 280) on acting with gaseous or solid carbon dioxide on 
N^Oz, NagOj anvl NaHO.^ at low temperatures; the same authors 
obtained a perborate by adding sodium metaboratc solution to a 50% 
solution of sodium peroxide previously saturated with carbon dioxide. 
For sodium nitrite see Nitrogen ; for sodium nitrate .sec Saltpetre; 
for the cyanide see Prussic Acid; and for the borate see Borax. 

Of the sodium silicates the most important is the mixture known 
as soluble soda glass formed by calcining a mixture of white sand, 
soda-ash and charcoal, or by dissolving silica in hot caustic soda 
under prassusia; It is a colourless transparent glass ma.ss, which 
dissolves in blAlii water to form a thick liquid. It is employed in 
certain printinMfpcesses, as a cement for artificial stone and for 
mending g]a.ss, >|f«eliln. See., and also for making the so-called 
silica^vBoaps (seci^OAp). 
locfm 


Sodium is most distinctly recognized by the yellow coloration 
which volatile salts impart to a Bunsen flame, or, better, by its 
emission spectrum which has a line (double), the Fraunhofer D, line, 
in the yellow (the wave-lengths are 5896 and 5890). The atomic 
weight was determined by Stas to be 22 87 (H = i) ; T. W. Richards 
and R. C. Wells (Jouriu Amer. Chem. Soc., 1905, 27, p. 459) obtained 
the value 23 ‘oo6‘(0 = i6). 

Medicine. 

Pharmacology. — The metal sodium is not used in medicine, but 
many of its salts are employed. Besides liquor sodii ethylatis the 
following salts and preparations are used in the British Pharma- 
copoeia. (i) Sodii carbonis, known as washing soda; this carbonate 
on heating yields sodii carbonis exsiccatus and sodii hicarbonas; from 
the latter is made tfochiscus sodii bicarbonatis. (2) Sodii phosphas. 
From sodium phosphate are made sodii phosphas effervescens and 
sodii hypophosphis (see Phosphorus). (3) Sodii sulphas (Glauber's 
salt), with its sub-preparation sodii sulphas effervescens. (4) Soda 
tartarata (Rochelle sail), a tartrate of sodium and potassium, from 
which is made pulvis sodae tartaratae effervescens, known as Seidlitz 
powder. (5) Sodii citro-tartras effervescens, a mixture of sugar, 
sodium bicarbonate, citric and tartaric acids. (6) Sodii chloridum, 
common salt. (7) Sodii stUphis. 

For sodii bromidum, iodidum and salicylatum see Bromine, 
Iodine and Salicylic Acid respectively. For sodii arsenas and 
cacodylate see Arsenic. Sapo durus (hard soap) is a compound of 
sodium with olive oil, and sapo animalis (curd soap) is chiefly sodium 
stearate'. 

Toxicology. — Poisoning by caustic soda is rare, but occasionally 
it takes place by swallowing soap lees (sodium carbonate), which 
may contain some impurities of caustic soda. The symptoms and 
treatment are the same as described under Potassium. The salts 
of sodium resemble potassium in their action on the alimentary 
tract, but they arc much more .slowly absorbed, and much less 
diffusible; therefore considerable amounts may reach the small 
intestine and there act as saline purgatives. They are slowly 
absorbed into the blood, and are a natural constituent of the blood 
plasma, which derives them from the food. Sodium is excreted 
by all the mucous surfaces and by the liver and kidneys. On the 
latter they act as diuretics, but less powerfully than potassium, 
increasing the flow of water and the on1j>iit of urea and rendering the 
urine less acid. They are said to diminish the secretion of the 
bronchial mucous membrane. 

Therapeutics : External Use. — The liquor sodii ethylatis is a 
powerful caustic and is used to destroy small naevi and warts. A 
lotion of sodium bicarbonate is useful to allay itching. Solutions 
of .sodium sulphite are used as mild antiparasitics. Internal use . — 
Sodium chloride is occasionally used in warm water as an emetic, 
and injections of it into the rt'ctum as a treatment for thread worms. 
A 0*9 % solution forms what is termed normal saline solution, 
which is frequently injected into the tissues in cases of collapse, 
haemorrhage and diarrhoea. It forms a valuable treatment in 
diabetic coma and eclampsia, acting by diluting the toxins in the 
blood. From this has developed the intramuscular injection of 
diluted sea-water in the treatment of gastro-enteritis, anaemia and 
various skin affections. Sodium chloride is an important constituent 
of the waters of Homburg, Wiesbaden, Nauheim and Kissingen. 
Sodium bicarbonate is one of our most useful gastric sedatives and 
antacids, relieving pain in hyperchloridia. It is the constituent of 
most stomachic mixtures. Effervescent soda water is a mild gastric 
sedative. Sodium phosphate and sulphate are cholagoguc purga- 
tives and are used in the treatment of gallstones. The sulphate is 
the chief constituent of Maricnbad and Carlsbad waters. Large 
doses of these salts are used to remove fluid in dropsy. Soda tar- 
taratc is purgative and diuretic, as is the citro-tartarate. These 
purgative sodium salts are most useful in the treatment of chronic 
constipation, and of the constipation associated with gout and 
hepatic dyspep.sia. Thc;;^ should be dissolved in warm water and 
taken in the morning, fasting. In visceral gout and chronic catarrhal 
conditions of the stomach a course of alkaline waters is distinctly 
beneflcial. Sodium salts have not the depressant effect so marked 
in those of potassium. 

SODOM AND GOMORRAH, in biblical geography, two of five 
cities (the others named Admah, Zeboiim and Bela or Zoar) 
which were together known as the cities of the Kikkar ” 
(circle), somewhere in the neighbourhood of the Dead Sea. 
They occupied a fertile region, cho.sen by Lot for his dwelling 
(Gen. xiii. ro-12). They were attacked by the four great East- 
ern kings and spoiled, but restored by the intervention of Abram 
and his men coming to the aid of Lot (Gen. xiv.). They were 
proverbial for wickedness, for which they were destroyed by a 
rain of “fire and brimstone” (Gen. xix.). The site of the 
cities, the historicity of the events narrat^ of them and the 
nature of the catastrophe that destroyed them, are matters of 
hot dispute. Modem names, more or less similar to the ancient 
appellations, have been noted in different parts of the Dead 
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Sea area; but no certain identification can be based on these 
similarities. The most striking coincidence is Jebel Usdum, 
by some e(|uated with confidence to Sodom. The names are 
radically identical; but the hill is merely a salt-ridge 600 ft. 
high and 7 m. long, and cannot possibly represent an ^cient 
city. The most that can be said is that the names have lingered 
in the Jordan valley in a vague tradition — very likely helped by, 
if not entirely due to, literary accounts of the catastrophe — 
just as has the name of Lot himself in the Arab name of the 
Dead Sea. The catastrophe has been explained as a volcanic 
eruption, or an explosive outburst of gas and oil stored and 
accumulating at high pressure. The latter, to which parallels 
in geologically similar regions in America arc not unknown, 
is the most probable natural explanation that can l>e offered. 

(K. A. S. M.) 

SODOMA, IL (1477-1549), the name given to the Italian 
painter Giovanni Antonio Bazzi (who until recent years was 
erroneously named Razzi). He is said to have borne also the 
name of “ Sodona ** as a family name, and likewise the narne 
Tizzioni; Sodona is signed upon some of his pictures. While 
“ Bazzi ” was corrupted into Razzi,” ** Sodona ” may have 
been corrupted into “Sodoma”; Vasari, however, accounted 
for the name differently, as a nickname from his personal char- 
acter. This version appears to have been inspired by Bazzi 's 
pupil and subsequent rival Beccafumi. In R. H. Gust's recent 
work on the painter another suggestion is made. Vasari tells 
a story that, Bazzi's horse having won a race at Florence, 
a cry of “ Who is the owner ? ” went up, and Bazzi contemptu- 
ously answered “ Sodoma,” in order to insult the Florentines 
(according to Milanesi); and Mr Gust offers the suggestion of the 
Italian friend, that the racing name was really a clipped form of 
So doma, ** I am the trainer.” Whatever the real origin, the 
name was long supposed to indicate an immoral character. 

Bazzi was of the family de Bazis, and was born at Vcrcelli 
in Lombardy in 1477. His first master was Martino Spanzotlo, 
by whom one signed picture is known ; and he appears to have 
been in his native place a scholar of the painter Giovenone. 
Acquiring thus the strong colouring and other di.stinctive marks 
of the Lombard school, he was brought to Siena towards the 
close of the 15th century by some agents of the Spannocchi 
family; and, as the bulk of his professional life was passed in 
this Tuscan city, he counts as a member of the Sienese school, 
although not strictly affined to it in point of style. He does not 
seem to have been a steady or laborious student in Siena, apart 
from some attention which he bestowed upon the sculptures 
of Jacopo della Quercia. Along with Pinturicchio, he was 
one of the first to establish there the matured style of the 
Cinqueemto. His earliest works of repute are seventeen frescoes 
in the Benedictine monastery of Monte Oliveto, on the road 
from Siena to Rome, illustrating the life of St Benedict, in con- 
tinuation of the series which Luca Signorelli had begun in 1498; 
Bazzi completed the set in 1 502. Hence he was invited to Rome 
by the celebrated Siene.se merchant Agostino Chigi, and was 
employed by Pope Julius IL in the Gamera della Segnatura in the 
Vatican. He executed two great compositions and various 
ornaments and grotesques. The latter are still extant; but the 
larger works did not satisfy the pope, who engaged Raphael to 
substitute his ‘‘ Ju.sticc,” “ Poetry,” and “ Theology.” In 
the Chigi Palace (now Farnesina) Bazzi painted some subjects 
from the life of Alexander the Great; “ Alexander in the Tent of 
Darius ” and the “ Nuptials of the Conqueror with Roxana ” (by 
some considered his masterpiece) are more particularly noticed. 
When Leo X. was made pope (1513) Bazz* presented him with 
a picture of the Death of Lucrctia ” (or of Cleopatra, according 
to some accounts); Leo gave him a large sum of money in recom- 
pense and created him a cavaliere. Bazzi afterwards returned to 
Siena and at a later date went m quest of work to Pisa, Vol- 
terra, and Lucca. From Lucca he returned to Siena, not long 
before his death, which took place on the 14th of February 1549 
(the older narratives say 1554). He had squandered his pro- 
perty and is said (rather dubiously) to have died in pcnur>' in 
the great hospital of Siena. Bazzi had married in youth a lady 
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of good position, but the spouses di.sagreed and separated pretty 
soon afterwards. A daughter of theirs married Bartolommeo 
Neroni, named also Riccio Sanese or Maestro Riccio, one of 
Bazzi's principal pupils. 

It is said that Bazzi jeered at the History of the Painters written 
by Vasari, and that Vasari consectucntly traduced liim; certainly 
he gives a bad account of Bazzi's morals and demeanour, and is 
niggardly towards the merits of his art. According to Vasari, the 
ordinary name by which Bazzi was known was '' II Mattaccio " 
(the Madcap, the Maniac) - this epithet being first bestowed upon 
him by the monks of Monte Oliveto. He dressed gaudily, like a 
mountebank; his house wa.s a ])(;rfect Noah’s ark, owing to the 
strange miscellany of animals which he kept there. Ho was a 
cracker of jokes and fond of music, and sang some poems composed 
by himself on indecorous subjects. In his art Vasari alleges that 
Bazzi was always negligent — his early succc.ss in Siena, where he 
painted many portraits, being partly due to want of competition. 
As he advanced in age he became too lazy to make any cartoons 
for his frescoes, but (iaubed them straight off upon the wall. Vasari 
admits, nevertheless, that Bazzi produced at intervals some works 
of very fine quality, and during his lifetime his reputation stood high. 

The general verdict is that Bazzi was an able master in expression, 
motion and colour. His taste was something like that of Da Vinci, 
especially in the figures of women, which have grace, sweetness and 
uncommon (earnestness. He is not emincmt for drawing, grouping 
or general elegance of form. His easel pictures are rare; tlierc arc 
two in the National Gallery in London. 

It is uncertain whether Bazzi was a pupil of Leonardo da Vinci, 
though Morclli (in his Italian Pictures in German Galleries) speaks 
of his having “ only ripened into an artist during the two years 
(1498-1500) he spent at Milan with Leonardo”; and some critics 
see in Bazzi's *' Madonna ” in the Brcra (if it is really by Bazzi) the 
direct influence of this master. Modern criticism follows Morclli 
in .supposing that Raphael painted Bazzi's portrait in ” The School 
of Athens; and a drawing at Christ Church is supposed to be a 
portrait of Raphael by Bazzi. 

His most celebrated works are in Siena. In S. Domenico, in the 
chapel of St Catherine of Siena, are two frescoes painted in 1526, 
showing Catherine in ecstasy, and fainting as she is about to receive 
the Eucharist from an angel — a beautiful and pathetic treatment. 
In the oratory of S. Bt^rnardino, scenes from the history of the 
Madonna, painted by Bazzi in conjunction with Pacchia and Becca- 
fumi (1536-1538) — the “Visitation” and the "Assumption” — 
arc noticeable. ' In S. Francesco are the ” Deposition from the 
Cross ” (1513) and ” Christ Scourged ”; by many critics one or other 
of these paintings is regarded as Bazzi’s masteipiece. In the choir 
of the cathedral at Pisa is the " Sacrifice of Abraham,” and in the 
Uffizi Gallery of Florence a ” St Scbasticn.” 

See for further details, Giovanni Antonio Bazzi y by Robert H. 
Hobart Cust (i 900) , which contains a full bibliography. (W. M. K.) 

SODOR AND MAN, the name of the bishopric of the Ghurcli 
of England which includes the Isle of Man and adjacent islets. 
In 1154 the diocese of Sodor was formed to include the II eb 
rides and other islands west of Scotland (Norse Sudr-eyjary 
Sudreys, or southern isles, in distinction from Nordr-eyfar, the 
northern isles of Orkney and Shetland) and the Isle of Man. 
It was in the archdiocese of Trondhjem in Norway. (The con- 
nexion of the Isle of Man with Norway is considered s.v. Man, 
Isle of.) A Norwegian diocese of Sodor had been in existence 
previously, but its history is obscure, and the first union of Man 
with it in 1098 by Magnus Barefoot is only tradilional. The 
Norwegian connexion was broken in 1266, and in 1334 Man was 
detached from the Scottish islands. The cathedral of Sodcjr 
was on St Patrick's Isle at Peel {q.v.)y and it is pos.sible that the 
name Sodor being lost, its meaning was applied to the isle as 
the seat of the bishop. The termination ** and Man ” seems to 
have been added in the 1 /th century by a legal draughtsman 
ignorant of the proper application of the name of Sodor to the 
bishopric of Man. By the latter part of the i6th century the 
terms Sodor and Man had become interchangeable, the bishopric 
being spoken of as that of Sodor or Man. Till 1604 the bishops 
invariably signed themselves Sodorensis; after that date and 
till 1684, sometimes Soderensis and sometimes ” Sodor and 
Man,” and after 1684 always “ Sodor and Man.” The see, 
while for some purposes in the archdiocese of York, has its own 
convocation. The bishop sits in the House of Lords, but has 
no vote. 

Sec A. W. Moore, History of the Isle of Man (London, ZQOO). 

S0E5T, a town of Germany, in the Prussian province of 
Westphalia, situated in a fertile plain (Soester Horde), 33 m. E. 
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of Dortmund, on thf main railway Cologne-Elberfeld-Berlin. 
Pop. (1905), 17,394* Its early importance is attested by its seven 
fine churches (six Protestant), of which the most striking are 
St Peter's, tl»e Wiesenkirche, a gem of Gothic architecture, 
Maria zur Hohe — St Mary-on-the-height — with beautiful mural 
frescoes, founded in 1314 and restored in 1850-1852, and the 
PwOman Catholic cathedral, founded in the loth century by 
Bruno, brother of Otto the Great (the present building was 
erected in the 12th century). This last, with its very original 
facade, is one of the noblest ecclesiastical monuments of Germany. 
Remains of the broad wall, now partly enclosing gardens and 
fields, and one of the gates remain; but the thirty-six strong 
towers which once defended the town have disappeared and the 
moats have been converted into promenades. I'he town hall 
(1701) contains valuable archives, and among the numerous 
educational establishments must be mentioned the gymnasium, 
founded in 1534, through the instrumentality of Melanchthon, 
an evangelical teachers* seminary, an agricultural school, 
and a blind asylum. Iron-working, the manufacture of soap, 
hats, sugar, cigars, bricks and tiles, linen-weaving, tanning 
and brewing, together with market-gardening and fanning 
in the neighbourhood, and trade in cattle and grain are the 
leading industries. 

Mentioned in documents as early as the 9th centuiy*, Soest 
was one of the largest and most important Hanseatic towns in 
the middle ages, with a population estimated at from 30,000 
to 60,000. It was one of the chief emporiums on the early 
trading route between Westphalia and Lower Saxony. Its 
code of municipal laws {Schran ; jus susatense), dating from 
1144 to 1165, was one of the earliest and best, end served as 
a model even to Liibcck, On the fall of Henry the Lion, 
duke of Saxony, Soest passed with the rest of Angria to 
Cologne. In the T5th century the strife between the towns- 
men and the archlnshops broke out in open war, and in 
1444 the strong fortifications of the town withstood a long 
siege by an army of 60,000 men. The women of Soest are said 
to have distinguished themselves in this contest {Soester FeMey 
Papal interv^ention ended the strife, and Soest was permitted to 
remain under the protection of the dukes of Cleves. The 
prosperity of the town waned in more modern times ; in 1763 its 
population was only 3800; in j8i 6 it was 6687. 

See Vogflcr, Soest y seine A Iter turner und Sehenswiirdigkeiten 
(Soest, 1890); Hausberg, Die soester Fchde (Trier, 1882); Summer- 
mann, Die W andmalereien in der Kirrhe Maria sur Hohe in Soest 
(Soest, 1890) : Aldenkirchen, Die mitteldlterliche Kuvst in Soest (Bonn, 
1875); Ludorf und Vogeler, Kunstdenkmaler des Kreises Soest (Soest, 

1905)- 

SOFA, a long couch with stuffed back, arms and seat, to hold 
two or more persons. The word is of Arabic origin, and is an | 
adaptation of suffah, couch, from root saffa— to draw up in line- 
According to Richardson, Diet, of Eng. Dang, quoted by Skeat, 
the Arabic suffak was particularly a reclining place of wood or 
stone placed before the doors of Oriental houses. In the history 
of furniture the sofa was a development of the straight-backed 
settee. It was not .so much therefore a long chair or combination 
of chairs, as a seat or couch for rer^lining. The early 19th- 
century type had a back with a single arm at one end, the other 
being left open. The most favoured modern form is that known 
as the Chesterfield, with double arms and back, heavily padded. 
(See also Settee.) 

SOFALA, a Portuguese seaport on the east coast of Africa, 
at the mouth of a river of the same name, in 20® 12 ' S. Pop. 
(1900), about 1000. The town possesses scarcely a trace of its 
former importance, and w^hat trade it had was nearly all taken 
away by the establishment of Bcira (q.v.) a little to the north in 
1890. Sofala Harbour, once capable of holding a hundred large 
^’cssels, is silting up and is obstructed by a bar. Ruins exist 
of the strong fort built hy the Portuguese in the i6th century. 
Previous to its conquest by the Portuguese in 1505 Sofala 
was the chie^town of a wealthy Mahommedan state, Arabs 
having estahfihed Itemselves there in the 12th century or 
earlier. At dne ^Khe it formed part of the sultanate of j 


Kilwa Sofala was visited by the Portuguese Jew, Pero 

de Covilhao, in 1489, who was attracted thither by the reports of 
gold-mines of which Sofala was the port. The conquest of the 
town followed, the first governors of the Portuguese East African 
possessions being entitled Captains-General of Sofala. (See 
Portuguese East Africa.) Thom6 Lopes, who accompanied 
Vasco da Gama to India in 1502 and left a nanati vc of the voyage 
(fipt printed in Ramusio, Viaggt e navegatiom)^ identifies Sofala 
with Solomon’s Ophir and states that it was the home of the 
Queen of Sheba. This identification of Sofala with Ophir, to 
which Milton alludes {Par. Losty xi. 399-401), i.s untenable. 

The small island of Chiloane, with a good harbour, 40 m. S. 
of Sofala, has been colonized from Sofala (the township being 
named Chingune), as has also the island Santa Carolina, in the 
Bazariito archipelago. 

S«e Bull. Geogr. Soc. Mozambique (1882) for an account of the 
Sofala mines; and, generally, IdrisI, Climate y i. § 8; O. Dapper, 
Description de VAfrique (Amst.<*rdam, 1C86); T. Baines, The Gold 
Regions of South Africa (1877); G. McC. Thears Records of South 
Eastern Africa (1898-1903); Sir R. Burton's notes to his edition of 
Camoens. 

SOFFIONI (sometimes spelt suffioni), a name applied in 
Italy to ccrtiiin volcanic vents which emit jets of steam, 
generally a.ssociated with hydrogen sulphide and carbon dioxide, 
sometimes also with a little ammonia and marsh-gas. The 
sofiioni are usually arranged in groups, and are best represented 
in the Marcmma of Tuscany, where they contain a small pro- 
portion of boric acid, for which they are utilized industrially. 
For such natural steam-holes, the French geologists often use 
the term soufflards in place of the Italian soffiioni. 

SOFFIT (from Fr. soffite, Ital. soffitta, a ceiling, formed a.s 
if from sufficius for sujfixus, Lat. suj/igere, to fix underneath), 
a term in architecture given to the underside of any construc- 
tional feature; as for instiince that of an arch or an architra\c 
whether .supported by piers or columns; also to the underside 
of a flight of stairs, and in the classic entablature to the under- 
.side of the projecting cornice^ 

SOFIA (Bulgarian SredetZy the middle town, a name now 
little used), the capital of Bulgaria, .situated almost in the 
centre of an upland plain, about 1700 ft. above sea-level, between 
the Western Balkans on the N. and Mt Vitosh on the S. 
P<»p. (1907), 82,187. Two small tribuhiries of the river Isker, 
the Perlovctz and the Eleshnitza or Boyana, flow respectively 
on the east and west sides of the town. Since 1880 the city 
has been almost entirely renovated in the European ” style; 
the narrow tortuous lanes and mean houses of the Turkish 
epoch have almost disappeared, and a new town with straight 
parallel streets has been constructed in the eastern suburb. 
The oldest building in Sofia is the little round chapel of St 
George in the Jewish quarter — originally, it is said, a Roman 
temple; then a church, then a mosque, and now a church once 
more. Of the principal mosques the large Buyiik Djamia, with 
nine metal cupolas, has become the National Museum; the 
Tcherna Djamia or Black Mosque, latterly used as a prison, 
has been transformed into a handsome church; the Banya- 
bashi Djamia, with its picturesque minaret, is still used by 
Moslem worshippers. Close to the last-named in the centre 
of the town, arc the public baths with hot springs (tcmperatiin* 
117® F.). In the cathedral or church of Sveti Krai (the Saint 
King), a modem building, are preserved the remains of the 
Servian king Stefan IJrosh II. A large new cathedral dedicated 
to St Alexander Ncv.ski was in course of constniction in 1907; 
the foundation-stone was taken from the church of St Sophia. 
The palace of the prince, occupying the site of the I’urkish konak 
was built by Prince Alexander in 1880-1882 ; it has been greatly 
enlarged by King Ferdinand. In front of the palace is the 
public garden or Alexander Park. The theatre, the largest in 
south-eastern Europe, was completed in 1906. Other important 
buildings are the Sobranye, or parliament house, the palace 
of the synod, the ministries of war and commerce, the univer- 
.sity with the national printing press, the national library, the 
officers’ club and several large military structures. A small 
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mausoleum contains the remains of Prince Alexander; there are 
monuments to the tsar Alexander II., to Russia, to the medical 
officers who fell in the war of 1877, and to the patriot Levsky. 
A public park has been laid out in the eastern suburbs. The 
city is well drained and possesses a good water supply; it is 
lighted by electricity and has an electric car system. It con- 
tains breweries, tanneries, sugar, tobacc^o, cloth and silk fac- 
tories, and exports skins, cloth, cocoons, cereals, attar of roses, 
dried fruit, &c. Sofia forms the centre of a railway system 
radiating to Constantinople (300 m.), Belgrade (206 m.) 
and central Europe, Varna, Rustchuk and the Danube, and 
Kiustendil near the Macedonian frontier. The climate is 
healthy; owing to the elevated situation it is somewhat cold, 
and is liable to sudden diurnal and seasonal changes; the tem- 
perature in January sometimes falls to 4® F. below zero and in 
August rises to 100®. The population, of which more than two- 
thirds are Bulgarians, and about one-sixth Spanish Jews, was 
20,501 in 1881, 30,428 in 1888, 46,593 in 1893, and 82,187 ^ 9 ^ 7 • 

History . — Ihe colony of Serdica, founded here by the emperor 
Trajan, became a Roman provincial town of considerable 
importance in the 3rd and 4th centuries a.d., and w^as a favourite 
residence of Constantine the Great. Sertlica was burnt by the 
Huns in A.D. 447; few traces remain of the Roman city, but 
more than one hundred types of its coins attest its importance. 
The town was taken by the Bulgarians under Krum in a.d. 809; 
the name Serdica was converted into Sredetz by the Slavs, 
who associated it with sreda (middle), and the Slavonic 
form subsequently became the Byzantine Triadilza. The 
name Sofia, which came into use towards the end of the 14th 
century is derived from the early medieval church of St Sophia, 
the massive ruins of which stand on an eminence to the east 
of the town. The church, which was converted into a mosque 
by the Turks, was partly destroyed by earthquakes in 1818 
and 1858. The town successfully resisted the attacks of the 
emperor Basil II. in 987; between 1018 and 1186, under Byzan- 
tine rule, it served as a frontier fortress. During this period 
a number of prisoners of the Pctcheneg tribe were settled in 
the neighbourhood, in all probability the ancestors of the Shop 
tribe which now inhabits the surrounding districts. In 1382 
Sofia was captured by the Turks ; in 1443 was for a brief tim 
occupied by the Hungarians under John Hunyady. Under 
Turkish rule the city was for nearly four centuries the residence 
of the beylerbey or governor-general of the whole Balkan 
Peninsula except Bosnia and the Morca, During this period 
the population increased and became mainly Turkish; in 1553 
the town possessed eleven large and one hundred small mosques. 
In the latter half of the 15th century Sofia, owing to its situation 
at the junction of several trade routes, became an important 
centre of Ra.gusan commerce. During the Turco-Russian 
campaign of 1829 it was the headquarters of Mustafa Pasha 
of Skodra, and was occupied by the Russians for a few days. 
On the 4th of January 1878 a Russian army again entered Sofia 
after the passage of the Balkans by Gourko; the bulk of the 
Turkish population had previously taken flight. Though less 
central than Philippopolis and less renowned in Bulgarian 
history than lYnovo, Sofia was selected as the capital of the 
newly-created Bulgarian state in view of its strategical position, 
which commands the routes to Constantinople, Belgrade, 
Macedonia and the Danube. (J, D. B.) 

SOGDIANA (Sugdiane, 0 . Pers. Sughuda), a provmce of the 
Achaemenian Empire, the eighteenth in the list in the Behistun 
inscription of Darius (i. 16), corresponding to the modern 
districts of Samarkand and Bokhara; it lay north of Bactriana 
between the Oxus and the Jaxart.es, and embraced the fertile 
vallev of the Zerafshan (anc. Polytimetus). Under the Greeks 
Sogdiana was united in one satrapy with Bactria, and subse- 
quently it formed part of the Bactrian Greek kingdom till the 
Scythians (see Scythia) occupied it in the middle of the 2nd 
century b.c. The valley of the Zerafshan about Samarkand 
retained even in the middle ages the name of the Soghd of 
Samarkand. Arabic geographers reckon it as one of the four 
fairest districts in the world. 
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SOGNE FJORD9 a great inlet of the west coast of Norway, 
penetrating the mainland to a distance of 136 m. It is the 
longest fjord in Norway, and the deepest, approaching 700 
fathoms in some parts. Sognefest at its entram’e is 50 m. 
by water from Bergen, in 61® 5' N. The general dire( tion 
from the sea is eJisterly. For" the first 50 m. the sombre 
flanking mountains arc unbroken by any considerable branch, 
but from this point several deep, narrow inlets ramify, penetrat- 
ing the Jostedalsbrae and Jotunfjeld to the north and the north- 
ward extension of the Hardangerfjeld to the south, walled in 
at their heads by snow-clad mountains and frequented by 
travellers on account of the magnificent scenery. The princi])al 
are Fjaerlands, Sogndals and Lyster fjords to the north, Aardals 
fjord to the east, Laerdals and Aurlands fjords to the .south. 
From the last branches the Naerd fjord, with a precipitous 
valley of great beauty (Nacrddalen) at its head, traversed by a 
road, from Gudvangen on the fjord, across the Stalheim Pass to 
Vossevangen. The other principal villages areVadheim on the 
outer fjord, the terminus of the* road from Nordfjord; Balholm 
and FjacTland (('cntres for visiting the fine glaciers of Jostedal); 
Lekanger, Sogndal, and l^erdalsdren, whence a road strikes 
south-east for the Vaklers and Hallingdal districts. 

SOHAM, a town in the Newmarket parliamentary division 
of Cambridgeshire, England, 5 m. S.E. of Ely by a branch 
of the Great Eastern railway. Pop. (1901), 4230. It lies in 
the midst of the flat fen country. To the west a rich tract, 
still known as Soham Mere, marks the place of one of the many 
wide and shallow sheets of water in the district now drained. 
The church of St Andrew is criK'iform and had formerly a central 
tower; the existing western tower is of fine and ornate Perpendi- 
(‘ular work. The body of the church, however, is mainly transi- 
tional Norman with additions principally Decorated, including 
a beautiful cast window, much ancient woodwork, and other 
details of interest. The grammar school dates from 1687. The 
road from Soham to P^ly was constructed as a causeway across 
the fens by Ilcrvcy le Breton, first bishop of Ely (no9'-n3i). 
The trade of the town is agricultural, fruit-growing and market- 
gardening being largely carried on in the vicinity. 

SOIGNIES (or Soignes, the Walloon form), a busy and flourish- 
ing town of the province of Hainaut, owing its prosperity to 
j the important blue granite quarries in the neighbourhood. 
It contains a fine abbey church of the i2lh century, and in the 
cemetery connected witii it are many tombstones of the T3th 
and 14th centuries. Pop. (1904), 10,480. 

The forest of Soignics ('xtended in the middle ages over the 
southern j)art of Brabant up to the walls of Brussels, and is 
immortalized in ByronY Childe Harold Originally it was part 
of the Ardennc forest, and even at the time of the French Revolu- 
tion it was very extensive. The first blow towards its gradual 
('ontraction was struck when Napoleon orderecl 22,000 oaks 
to be cut down in it to build the celelirated Boulogne flotilla 
for the invasion of England. King William I. of the Netherlands 
continued the process in the belief that he was thus adding 
to the prosperity of the country, and from 29,000 acres in 1820 
the forest was reduced to 11,200 in 1830. A considerable 
portion of the forest in the neighbourhood of Waterloo was 
assigned in 1815 to the duke of Wellington, and to the holder 
of the title as long as it endured. This portion of the forest 
was only converted into farms in the time of the second duke. 
The Bois de la Cambre (456 acres) on the outskirts of Brussels 
was formed out of the forest, and beyond it stretches the Forfit 
(le Soignies, still so c.allecl, to lerviKiren, Groenendael, and 
Argenteuil close to Mont Saint Jean and Waterloo, 

SOIL,^ the term generally applied to that part of the ea^th^s 

^ This word comes through O. Fr. soil from a Late Latin usage ot 
solea for soil or ground, which in classic Lat. mc;int the sok^ of tin; 
foot, also a sandal. This was due to a confusion with solum, ground, 
whence Fr, soL Both solea and solum are, of course, from the same 
rcM>t. To be distinguished from this word is “ soil,*' to make dirty, 
to stain, defile. The origin is the O. Fr, soil or souil, the miry 
wallowing ground of a wild boar, whence tlu; hunting phrase “ to 
take soil,” of a beast of the chase taking to water or marshy 
ground. The derivation is therefore from I.at. soillus^ pertaining to 
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substance which is stirred or tilled by ijnplements such as ploughs 
and spades. Below this is the stibsaiL The soil through being 
acted upon by the air, heat, fn-st and other agencies usually 
consists of liner particles than those comprising the bulk of the 
subsoil. It contains more roots, and as a rule is darker in 
colour, than the subsoil on a<‘(X)unt of the larger proportion 
of decaying vegetable matter present in it ; it is also looser in 
texture than the .subsoil. The subsoil not unfrequently contains 
materials which are deleteriotis to the grern^h of crops, and roots 
desf'ending into it may absorb and convey these poisonous 
substances to other parts of the plant or l)e themselves damaged 
by contact with them. On this ac<x)unt deeper tillage than 
usual, which allows of easier penetration of roots, or the carrying 
out of ofXTations wdiich bring the subsoil to the .surface, must 
always be carefully cfinsidered. 

At first sight few' natural materials appear to be of less interest 
than the soil; yet its importance is manifest on the slightest 
refle<‘tion. From it, directly or indirectly, are obtained all food 
materials needed by man and beast. The inorganic materials 
w'ithin it supply some of the chief substances utilized by plants 
for their development and growth, and from plants animals 
obtain much of their sustenanc'e. 

Origin of the Soil . — It is a matter of common observation 
that stones of monuments, vealls or buildings whi(^h are exposed 
to the air sooner or later become eaten away or broken up into 
small fragments under the influence of the weather. This 
disintegration is brought about chiefly by changes in temptrra- 
ture, and by the action of the rain, the oxygen, and the carbon 
dioxide of the air. During the daytime the surface of the stone 
may become very warm, w'hile at night it is speedily cooled. 
Such alterations in temperature prndiK’e strains which frequently 
result in the chipping off of small fragments of the materid 
composing the .stone. Moreover, the rain penetrates into the 
small interstices between its particles and dissoJve.s out some 
of the materials which bind the whole into a solid stone, the 
.surface then becoming a loose powdery mass which falls to the 
ground below or is carried aw^ay by the w'ind. The action of 
frost is also very destnictivc to many stones, since the water 
wuthin their cra(!ks and crannies expands on freezing and splits 
off .small pie(’es from their surfaces. In the case of lime- 
stones the carbon dioxide of the air in association with rain 
and dew eats into them and leads to their disintegration. The 
oxygen of the air may also bring about chemical changes which 
result in the production of soluble substances removable by 
rain, the insoluble parts being left in a loosened state. 

'I’hesc “ w'eathering ” agents not only act upon stones of 
buildings, butu^ion rocks of all kinds, reducing them sooner or 
later into a more or less fine powder. The work has been going 
on for ages, and the finely comminuted particles of rocks fonn 
the main bulk of the soil which covers much of the eartirs 
surfatre, the rest of the soil being composed chiefly of the remains 
of roots and other parts of plants. 

If the w'hole of the soil in the British Islands were swept into 
the sea and the rocks beneath it laid bare the surface of the 
coiintr\' would ultimately become covered again with soil 
produced from the rocks by the weathering pro<'esscs just 
described. Moreover, where there was no transport or solution 
of the .soil thus produced it would necessarily show some simi- 
larity in composition to the rock on whi('h it rc.sted. The soils 
overiving red .sandstone rocks would be reddish and of a .sandy 
nature, while those overlying chalk would be whitish and contain 
considerable amounts of lime. In many parts of the country 
soils exhibiting such relationships, and known as sedentary 
soils, are prevalent, the transition from the soil to the rock 
beneath being plainly visible in sections exposed to view in 
railway cuttings, quarries and other excavation.s. The upper 
layer or soil proper consists of material which ha.s been subjected 

swin*', To sully,** to besmirch, to cover with '* mire ** (O. Eng. 

.so?, cf. C>er. siihlen) is a quite distinct word. Lastly these is a 
form “ soil/' vMd by Swifulturists, the fejcding and fattening of 
cattU* vith |Men food^ch as vetches. This is from O. Fr. saoleVy 
saouler, mod. sodlev^ Lat. aatullus^ full-fed (sa/wr, satiated, satis, 
enough). 


to ages of weathering; the bulk of it is composed of finely 
comminuted particles of sand, clay and other minerals, among 
which are imbedded larger or smaller stones of more refractory 
nature. On descending into the substratum the finer material 
decreases and more stones are met with; farther down arc seen 
larger fragments of unaltered rock closely packed, and this 
brash or rubble grades insensibly into the unbroken rock 
below. 

In many districts the soil is manifestly unconnected in origin 
with the rock on which it rests, and differs fnjm it in colour, 
composition and other cliaracters. There are transported or 
drift soils, the particles of w’hich have been brought from other 
areas and deposited over the rocks below. Some of the stiff 
boulder clays or “ till ” so prevalent over parts of the north of 
England appear to have been deposited from ice sheets during 
the glacial period. Perhaps the majority of drift soils, however, 
have been moved to their present position by the action of the 
water of rivers or the sea. 

As fast as the rock of a cliff is weathered its fragments are 
washed to the ground by the rain, and carried down the slopes 
by small streams, ultimately finding their way into a river along 
which they are carried until the force of the water is insufficient 
to keep them in suspension, when they become deposited in the 
river bed or along its banks. Such river-transported material 
or alluvium is common in all river valleys. It is often of very 
mixed origin, being derived from the detritus of many kinds 
of rocks, and usually forms soil of a fertile character. 

Quality of Soil. —The good or bad qualities of a soil have 
reference to the needs of the crops which are to be grown upon it, 
and it is only after a consideration of the requirements of plants 
that a clear conception can be formed of what characters the 
soil must possess for it to be a suitable medium on whit;h healthy 
crops can be raised. 

In the first place, soil, to be of any use, must be suflicienlly 
loose and porous to allow the roots of plants to grow and extend 
freely. It may be so compact that root development is checked 
or stopped altogether, in which case the plant suffers. On the 
other hand, it should not be too open in texture or the roots 
do not g(‘t a proper hold of the ground and arc easily disturbed 
by wind: moreover, such .soils are liable to blow away, leaving 
the underground parts exposed to the air and drought. 

The roots like all other parts of plants contain protoplasm 
or living material, which cannot cany on its functions unless 
it is supplied with an adequate amount of oxygen : hence the 
necessity for the c ontinuous circulation of fresh air through the 
soil. If the latter is too compact or has its interstices filled with 
c arbon dioxide gas or with water — as is the case when the ground 
is water-logged — the roots rapidly die of suffocation just as 
would an animal under the same conditions. There is another 
point whic’h requires attention. Plants need very considerable 
amounts of water for their nutrition and growth; the water- 
holding (Capacity is thcTefore important. If the soil holds too 
much it becom.es water-logged and its temperature falls below 
the point for healthy growth, at any rate of the kinds of plants 
usually cultivated on farms and in gardens. If it allows of too 
free drainage drought sets in and the plants, not getting 
enough water for their needs, become stunted in size. Too 
much water is bad, and too little is equally injurious. 

In addition, the temperature of the soil largely controls the 
}neld of crops which c.an be obtained from the land. Soil whose 
temperature remains low, whether from its northerly aspect or 
from its high water content or other cause, is nn.satisfactory, 
because the germination of seeds and the general life proce.sses 
of plants amnot go on satisfactorily except at certain tempera- 
tures well abewe freezing-point. 

A good soil should be deep to allow of extensive root develop- 
ment and, in the case of arable soils, easy to work with imple- 
ments. Even when all the conditions above mentioned in regard 
to texture, water-holding capacity, aeration and temperature 
are suitably fulfilled the soil may still be barren : plant food- 
material is needed. This is usually present in abundance 
although it may not be available to the plant under certain 
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circumstances, or may need to be replenished or increased 
by additions to the soil of manures or fertilizers (see Manukk). 

Chief Constitmnts of the Soil . — An examination of the soil shows 
it to be composed of a vast number of small i)articles of saiul, clay, 
chalk and humus, in which are generally imbedded larger or smaller 
stones. It will be useful to consider the nature of tlie four chief 
constituents just mentioned and their bearing upon the texture, 
water-holding capacity and other characters which were referred 
to in the previous section. 

Sand consists of grains of quartz or flint, the individual p^viticles 
of whicli are large enough to be seen with the unaided eye or readily 
felt as gritty grains when rubbed between the finger and thumb. 
When a little soil is shaken uj) with water in a tumbler the sand 
particles rapidly fall to tlic bottom and form a layer which resembles 
ordinary sand of the seashore or river banks. Chemically pure sand 
is silicon dioxide (SiOg) or quartz, a clear transparent glass-like 
mineral, but as orclinarily met with, it is more or less impure and 
generally coloured reddish or yellowish by oxide of iron. A soil 
consisting of sand entirely would be very loose, would have little 
capacity to rtitaiii water, would be liable to become very hot in the 
daytime and cool at night and would be quite unsuitable for growth 
of plants. 

The term clay is often used by chemists to denote hydrated silicate 
of jJumina (ALPa-zSiOo’sHyO), of which kaolin or china clay is a 
fairly pure form. This“subst.ance is present in practically all soils 
but in comparatively small amounts. Even in the soils which 
farmers speak of as stiff clays it is rarely present to the extent of 
more than i or 2 %. The word “ clay " UwSed in the agricultural 
sense denotes a sticky intractable material wliich is found to consist 
of exceedingly fine particles (generally less than ‘005 mm. in dia- 
meter) of sand and other minerals derived from the decomposition 
of rocks, vv^ith a small amount of silicate of alumina. The peculiar 
character which clay possesses is probably tluc not to its chemical 
C()mposition but to its physical state. When wet it becomes sticky 
and almost impossible t(j move or work with farm implements; 
neither air nor water can penetrate freely. In a dry state it b(5Comes 
hard and bakes to a brick. It holds watcjr well and is consequently 
cold, needing the application of much heat to raise its temperature. 
It is obvious, therefore, that soil composed entirely of clay is as 
useless as pure sand so far as the growth of crops upon it is coticernetl. 

Chalk consists, when quite pure, of calcium carbonate (CaCOn), 
a white solid substance useful in small amounts as a ])lant food- 
mnttjrial, though in excess detrimental to growth. Alone, even 
when broken up into small pieces, it is unsuitable for the growth of 
plants. 

Humus, the remaining constituent of soil, is the term used for the 
decaying vegetable and animal matter in the soil. A good illustra- 
tion of it is peat. Its water-holding capacity is great, but it is 
oft(!n acid, and when dry it is light and incapable of supporting the 
roots of plants proi)erly. Few of the commonly cultivated crops 
can hve in a soil consisting mainly of humus. 

From the above account it will be understood that not one of 
the four chief soil constituents is in itself of value for the growth of 
crops, yet when they are mix(!d, as they usually are in the soils 
met with in nature, one corrects tlie deficiencies of the other. A 
perfect soil would be such a blend of sand, clay, chalk and humu.s 
as would contain sufficient clay and humus to prevent drought, 
enough sand to render it ijervious to fresh air and prevent water- 
logging, chalk enough to correct the tendency to acidity of the humus 
jiresent, and would have within it various substances wliich would 
serve as food -materials to the crops. 

Generally speaking, soils containing from 30 to 50 % of clay and 
50 to bo % of sand with an adequate amount of vegetable residues 
jn-ove the most useful for ordinary farm and garden crops; such 
blends are known as “ loams," those in which clay predominates 
being termed clay loams, and those in which the sand predominates 
sandy loams. "Stiff clays" contain over 50% of clay; "light 
sands " have less that 10 %. In the mechanical analysis of thtj soil, 
after separation of the stones and fine gravel l)y means of sieves, 
the remainder of the finer earth is subjected to variems processes 
of sifting and deposition from water with a view of determining 
the relative proportions of sand, silt and clay present in it. Most 
of the material termtul " sand " in such analyses consists of particles 
ranging in diameter from *5 to ’05 mm., and the " sill ” from *05 
to -005 mm., the " clay " being composed of particles less than 
•005 nim. in diameter. The proi)ortional amount of these materials 
in a sandy soil on the Bagshol beds and a stiff Oxford clay is given 
below : — 


1 

Soil on 

Bagshot Beds. 

Soil on 
Oxford Clay. 

Coarse sand i-'Z mm. . 

32 % 

II % 

Fine sand •2-’04 mm. 

40 

II M 

Silt *04- -oi mm. 


ly M 

Fine silt •oi-*oo4 mm, . 


19 „ 

Clay below *004 mm. . # 


40 „ 
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The pore-space within the soil, i.e, the space between the par- 
ticles composing the soil, varies with the size of these particles and 
with the way they are arranged or packed. It is important, since 
upon it largely depends the movement of air and water in the land. 
It is generally from 30 to 50 % of the total volume occupied by tlie 
soil. 

Where the soil grains are (juite free from each othtT the smaller 
grains tend to fill up the spaces be?tween the larger ones; hence it 
might bf^ concluded that in clays the amount of jiore-snace wouUl 
be less than in coarser sands. This is the case in *' iiudclled " clays, 
but in ordinary clay soils the excessively minute particles of w'hich 
they largely consist tend to form groups of comparatively larg(^ 
composite grains and it is in such natural soils that the pore space 
is largest. 

Chemical Composition of the Soil , — It has been found by (?xi)eriment 
that plants need for thi?ir nntriiivc process and their growth, certain 
chemical elements, namely, carbon, hydrogen, oxygen, nitrogen, 
sulphur, phosphorus, potassium, magnesium, calcium and iron. 
With the exception of the carbon and a small proportion of the 
oxygen and nitrogen, which may be partially derived from the air, 
thc!se elements are taken from tin? soil by crops. The following 
tabic shows the amounts of the chief constituents removed by certain 
crops in fb per acre : - 


Crop. 

Nitro- 

gen. 

Phos- 

phoric 

Acid. 

Potash. 

Lime. 

Mag- 
! nesia. 


lb 

lb 

lb 

lb 

lb 

Wheat . . 

50 

21 

29 

9 

7 

Meadow hay 

49 

12 

5 T 

32 

14 

Turnips . ’ . 

110 

3.3 , 

T49 

74 

9 

Mangels . 

149 

53 ' 

300 

4.3 

42 


Plants also remove from the soil silicon, sodium, chlorine, and 
other elements which are, nevertheless, found to be unessential for the 
growth and may therefore be neglected here. 

Leguminous crops take some of th(‘ nitrogen which they require 
from the air, but most plants obtain it from the nitrates present 
in the soil. The sulphur exists in the soil chiefly in the lijrm of 
sulphates of magnesium, calcium and other iuetals' the phosiiliorus 
mainly as phosphates of calcium, magnesium and iron; the potasli, 
soda and other bases as silicates and nitrates; calcium and magne- 
sium carbonates are also common constitmuUs of many soils. 

In the oialinary chemiciil analyses of the soil determinations 
are made of the nitrogen and various carbonates presiiiit as well 
as of tluj amount of phosphoric acid, potasli, soda, magnesia and 
other components soluble in strong hydrochloric acid. 

Below are given examples of tlu^ analyses of a poor sandy soil 
and an onlinary loam : — 



Poor vSandy Soil 
on Bag.shot Beds. 

Lt);Lm or 

Lias. 

Nitrogen 

■19 ?o 

•17 % 

Phosphoric acid . 

■18 


Potash 

•'9 .. 

'57 „ 

Ciirbonatc of Lime 

■I.! 

1-22 „ 


Since the dry weight of tln^ first foot of soil over an acre is about 
4,000,000 It) the jjoor sandy soil contains within it : - 

Nitrogen 7(>oo lb 

Phosphoric acid 7200 „ 

Potash 7boo „ 

Lime 92t.K) „ 

From the figures given previously of the amount of nitrogen, 
potash and i^liosx)horic acid removed by a wheat or mangel crop it 
would appear that this soil has enough of these ingredients in it to 
yield many such crojis; yet ex])eriencc has shown that these crops 
cannot be grown on such a poor sandy soil unless manures contain- 
ing phosphates, potash and nitrogen are added. 

Many attempts have been made to correlate the results of the 
analyses of a soil with its known cropping i)ower, but there is yet 
much to be learnt in regard to these matters. A great proportion 
of the food constitmmts which can be extracted by strong hydro- 
chloric acid arc not in a condition to bo taken up by the roots of 
plants; they arc present, but in a " dormant " state, although by 
tillage and ’weathering proc(?sses they may in time become " avail- 
able " to plants. Analyses ol this character would appear to 
indicate the permanent profluctive capacity of the soil rather than 
its immediate power of growing a crop. 

Soils containing less than ‘25% of potash arc likely to need special 
application of potash fertilizers to give good results, while those 
containing as much as *4 or *5 % do not usually resi)ond to those 
manures. Where the amount of phosphoric acid (Pi.O;.) is less 
that '05 % phosphatic manures arc generally found to be beneficial: 
with more than *i % present these fertilizers are not usually called 
for except perhaps in soils containing a high percentage of iron 
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compounds. Similarly soils with less than ‘i % of nitrogen are 
likely to be benefited by api^lications of nitrogenous manures. 
Too much stress, however, cannot be laid ui)on these figures, since 
the fertility of a sioil is very greatly influenced by texture and physi- 
cal constitution, perhaps more so by these factors than by chemical 
composition. 

At i^rcscnt it is not possible to determine with accuracy the 
amount of immi^diatcly available plant food-constituents in a soil : 
no doubt the varitjus species of plants differ somewhat in their 
power of absorbing tlicse even from the same soil. The method 
introduced by Dyer of dissolving out the mineral constituents 
of the soil with a I % solution of citric acid, which represents about 
the average acidity of tlic roots of most common plants, yields 
better results. In the case of arable soils, where the amount of 
phosphoric acid determined by this method falls below *oi %, phos- 
{)hatic manuring is essential for good crops. The writer lias found 
tliat many pasture soils containing less than -025 or *03 %. respond 
freely to applications of phosphates; probably in such cases even 
the weak acid is capable oi dissolving out phosphates from the humus 
or other compounds which yield little or none to the roots of grasses 
and clovers. In soils where the potash available to citric acid is 
less than *005 %, kainit and other pofcish fertilizers are needed. 

in the SoiL- -The importance of an adequate supply of water 
to growing crops cannot well be over-estimated. During the life 
of a plant there is a continuous stream of water jiassing through 
it which enters by the tool-hairs in thti soil and after passing along j 
the stem is given off from the stomata of the leaves into the open | 
air above ground. It has been estimated than an acre of cabbage 
will absorb from the land and transpire from its leaves more than 
ten tons of water per day when the w^eather is fine. 

In addition to its usefulness in maintaining a turgid state of the 
young cells without which growth cannot proceed, water is itself a 
plant food-material and as absorbed from the soil contains dissolved 
in it all the mineral food conslitiumts needed l^y plants for healthy 
nutrition. Without a siiflicieiit supply plants remain .stunted ami 
the crop yield is seriously reduced, as we see in dry seasons when 
the rainfall is much below the average. If one condition is more 
necessary than another for good crops it is a suitable supply of water, 
for no amount of manuring or other treatment of the soil will make 
up for a deficient rainfall. The amount needed for the most 
satisfactory’ nutrition varies with different plants. In the case of 
fair average farm crops it has been shown that for the production 
of one ton of dry matter contained in them from 300 to 500 tons 
of water has been absorbed and utilized l)y the plants. This may 
be more than the rainfall, in which case irrigation or special control 
of the water supply may be ntjccssary. 

The water hold nig capacity of a soil depends upon the amount 
of free space between the particles of which it is composed into which 
water can enter. In most cases this amounts to from 30 to 50 % 
of the volume of the soil. 

When the pore-space of the soil is filled w’ith water it becomes 
water-logged and few jilanls can cflect absorption by their roots 
under such conditions. The root-hairs die from want of air, and the 
whole plant soon suffers. Fields of wheat and other cenjals rarely 
recover after a week’s submergence.', but orchards and many trees 
when at rest in winter withstand a flooded or water- logged condition 
of tlie soil for two or three wrecks without damage. The most 
satisfactory growth is maintained when the amount of w'atcr present 
is not more than 40 to 6c % of w'hat would saturate it. Under 
such conditions each particle of soil is surrounded by a thin film 
of water and in the pi^rc-spacc air can freely circulate. It is from 
such films that the root-liairs absorb all that plants require for tlieir 
growth. The movement of water into the root-hairs is brought 
about by the osmotic action of cermin salts in their ccll-sjii>. Crops 
are, howrever, unable to absorb all the water present in the soil, 
for when the films become very thin they are held more firmly or 
cling with more force to the soil particles and resist the osmotic 
action of the root-liairs. Plants have been found to wither and die 
in sandy soils containing 1 ^ % of wati^r, and in clay soils in which 
there was still present 8 % of water . 

When a long glass tube open at Iwth ends is filled with soil and 
one end is dipped in a shallow l^asin of water, the water is found 
to move upwards tlirough the soil column just as oil will ri.se in an 
ordinary lamp wick. By this capillary action water may be trans- 
ferred to the upper layers of the .soil from a depth of several feet 
below the surface. In this manner plants whose roots descend 
but a little way in the ground are enabled to draw on deep supplies* 
Not only does water move upwards, but it is transferred by capil- 
larity in all directions through the soil. The amount and speed of 
movement of water by this means, and the distance to which it 
may be carried, dei^eiirl largely upon the fineness of the particles 
composing the soil and th<? spaces left between, each. The ascent 
of water is most rapid through ctiarse sands, but the height to wliich 
it will ri.se is comparatively small. In clays who.se particles arc 
exceedingly minute the w’ater travels very slowly but may ultimate] v 
reach a height of many feet above the level of the “ water-table 
below. Wliile this caf^illary movement of water is of great impor- 
tance in supplying the needs of plants it has its disadvantages, since 
water nuiy bti transferred to the surface of the soil, where it evapo- 


rates into the air and is lost to the land or the crop growing upon it> 
The loss in lliis manner was found to be in one instance over a pound 
of water per day per square foot of surface, the “water-table" 
being about 4 or 5 ft. below. 

One of the most effective means of conserving soil moisture is by 
“ mulching,” Le, by covering the surface of the soil with some 
loosely compacted material such as straw, leaf-refu.se or stable- 
manure. The space between the parts of such substances is too 
large to admit of capillary action ; hence the water conveyed to the 
surface of the soil is prevented from passing upwards any further 
excejit by slow evaporation through the mulching layer. A loose 
layer of earth spread over the surface of the soil acts in the same way, 
and a simiLarly effective mulch may be prepared by hoeing the soil, 
or .stirring it to a depth of one or two inchas with harrows or other 
implements. The hoe and harrow are therefore excellent tools 
for use in dry weather. Rolling the land is beneficial to young crops 
in dry weather, since it promotes capillary action l)y reducing the 
soil spaces. It should, however, be followed by a light hoeing or 
harrowing. 

In the semi-arid regions of the United States, Argentina and 
other countries where the average annual rainfall lies between 10 
to 20 in., irrigation is necessary to obtain full crops every year. 
Good crops, however, can often be grown in such areas without 
irrigation if attention is paid to the proper circulation of water in 
the soil and means for retaining it or preventing excessive loss by 
evaporation. Ol course care must be exercised in the selection of 
jflants — such as sorghum, maize, wheat, and alfalfa or lucerne — 
which arc adapted to dry conditions and a warm climate. 

So far as the water-supply is concerned — and this is wliat ulti- 
mately determines the yield of crops — the rain which falls ui>on 
the soil should be made to enter it and percolate rapidly through 
its interstices. A deep porous bed in the upper layers is essential, 
and this .should consist of fine particles which lie close to each other 
without any tendency to stick together and “ puddle “ after heavy 
showers. Every effort should be made to prepare a good mealy 
tilth by suitable phnighing, harrowing and consolidation. 

In the operation of ploughing the furrow slice is separated from 
the soil below, and although in humid soils this layer may be left 
to settle by degrees, in semi-arid regions this loosemed layer becomes 
dry if left alone even tor a few hours and valuable water evaporates 
into the air. To prevent this various implements, such as disk 
harrow.s and specially constructed rollers, may be used to consoUdatc 
the upper stirred portion of the soil and i)lacc it in close capillary 
relationship with the lower unmoved layer. If the soil is allowed 
to become dry and imlverized, rain is likely to run off or * iiuddlo “ 
the surface without penetrating it more than a very short distance. 
Constant hoeing or harrowing to maintain a natural soil mulch 
layer of 2 or 3 in. deep greatly conse^rves the soil water below. In 
(:(?rtain districts where the rainfall is low a crop can only be obtained 
once every alternate year, the intervening season being devoted to 
tillage with a view of getting the rain into the .soil and retaining it 
there for the crop in the following year. 

liacieria in the SoiL- -Recent science has made much progress 
in the investigation of the micro-organisms of the .soil. Whereas 
the soil used to be looked upon solely as a dead, inert material con- 
taining certain chemical substances which serve as food constituents 
of the crops grown upon it, it is now known to be a place of habitation 
for myriads of minute living organisms upon whose activity much 
of its fertility depends. They are responsible for many important 
chemical jirocesses which make the soil constituents more available 
and better adapted to the nutrition of crops. One cubic centimetre 
(;f soil taken within a foot or so from the surface contains from 
to 2 millions of bacteria of many different kinds, as well as large 
numbers of fungi. In the lower depths of the soil the numbers 
decrease, few being met with at a depth of 5 or 6 ft. 

The efficiency of many substances, such as farm-yard manure, 
guanos, bone meal and all other organic materials, which arc spread 
over or dug or ploughed into the land for the benefit of farm and 
garden crops, is bound up with the action of these minute living 
btungs. Without their aid most manures would be useless for 
plant grow'th. Farm yard manure, guanos and other fertilizers 
undergo decomposition in the soil and become broktm down into 
compounds of simple chemical composition b( 5 tter suited for absorj)- 
tion by the roots of crops, the changes involved being directly due 
to the activity of bacteria and fungi. Much of the work carried on 
by these organisms is not clearly unclerstood; there are, however, 
certiiin processes which have been extensively investigated and to 
th(;sc it IS necessary to refer. 

It has been found by experiment that the nitrogen needed by 
practically all farm crops except leguminous ones is best sui^plied 
in the form of a nitrate; the rapid effect of nitrate of soda when used 
Jis a top dressing to wheat or other plants is well known to farmers. 
It has long been known that when organic materials such as the 
(lung and urine of animals, or even the bodies of animals and plants, 
are applied to the soil, the nitrogen within them becomes oxidized, 
and ultimately appears in the form of nitrate of lime, potash or some 
other base. The nitrogen in decaying roots, in the dead stems 
and leaves of plants, and in humus generally i.s sooner or later 
changed into a nitrate, the change being effected by bacteria. That 



SOIL 


the action of living organisms is the cause of the production of 
nitrates is supported by the fact that the change does not occur 
when the soil is heated nor when it is treated with disinfectants 
which destroy or check the growth and life of bacteria. The process 
resulting in the formation of nitrates in the soil is si>oken of as 
nitrification. 

The steps in the breaking down of the highly complex nitrogenous 
proteid compounds contained in the humus of the soil, or applied 
to the latter by the farmer in the form of dung and organic refuse 
generally, are many and varied; most frequently the insoluble 
proteids are changed by various kinds of putrefactive bacteria into 
soluble proteids (peptones, See.), these into simpler amido- bodies, 
and these again sooner or later into compounds of ammonia. The 
urea in urine is also rapidly converted by the uro-bacteria into 
ammonium carbonate. The compounds of ammonia thus formed 
from the complex substances by many varied kinds of micro-organ- 
isms arc ultimately oxidized into nitrates. The change takes 
place in two stages and is effected by two sj^ecial groups of nitrifying 
bacteria, which are present in all soils. In the first stage the 
ammonium compounds are oxidized to nitrites by the agency of 
very minute motihj bacteria belonging to the genus Nitrosomonas. 
The further oxidation of the nitrittJ to a nitrate is effected by 
bacteria belonging to the genus Nitrohacter. 

Several conditions must be fulfilled before nitrification can occur. 
In the first place an adequate temperature is essential ; at 5® or 6® C. 
(41 ”-43 ' F.) the process is stopped, so that it does not g(j on in 
winter. In summer, when the temperature is about 24® C. (75® F.), 
nitrification proceeds at a rapid rate. The organisms do not carry 
on their work in soils deficient in air; hence the i}rocess is checked 
in water-logged soils. The presence of a base such as bme or mag- 
nesia (or their carbonates) is also essential, as well as an adequate 
degrt^e of moisture: in dry .soils nitrilication ceases. 

It is th(; l)usiness of the farmer and gardener to promote the 
activity of th(?se organisms by good tillage, careful drainage and 
occasional application of lime to soils which arc deficient in this 
substance. It is only when these conditions are attended to that 
decay and nitrification of dung, guano, fish-meal, sulphate of am- 
monia and other manures take place, and thtj constituents which 
they contain liccome available to the crops for whose benefit they 
have been appli(;d to the land. 

Mitrates are very soluble in water and are therefore liable to be 
washed out of the soil by heavy rain. They arc, however, very 
rciadily absorbed by growing plants, so that in summer, when nitrifica- 
tion is most activij, the nitrates produced are usually made use of by 
crops bt^forc loss by drainage tak(‘s place. In winter, however, and 
in fallows loss takes place in the subsoil water, 

1'hcrc is also another possible source of loss of nitrates through 
the activity of denitrifying bacteria. These organisms reduce 
nitrates to nitrites and finally to ammonia and gaseous free nitrogen 
which escape’s into the atmosphc’nj. Many bacteria are known 
which arc capable of denitrification, some of them being abundant 
in fresh dung and ui)on old straw. They can, however,* only carry 
on their work extensively under anaerobic conditions, as in water- 
logged soils or in those which arc badly tilled, so that there is but 
little loss of nitTattJH through their agency. 

An important group of .soil organisms are now known which have 
the power of using the free nitrogen of the atmosphere for the forma- 
tion of the complex nitrogtmoiis compounds of which their bodies 
are largely composed. By their continued acticni the soil becomes 
enriched with nitrogenous material which ev(;ntually through the 
nitrification process becomes available to ordinary green crop.s. 
This power of "fixing nitrogen," as it is termed, is apparently not 
possessed by higher green plants. The bacterium, Clostridium 
pasteurianum, common in most soils, is able to utilize free nitrogen 
under anaerobic conditions, and an organism known as Azotohacter 
chroocorrum and somt; others closely allied to it, have similar powers 
which they can exercise under aeroluc conditions. For the carrying 
on of their functions they all need to be supplied with carl>ohydrales 
or other carbon compounds which they obtain ordinarily from 
humus and plant rcsidin^s in the soil, or possibly in some instances 
from carbohydrates manufactured by minute green algae with 
which they live in close union. Certain bacteria of the nitrogen- 
fixing clfLss enter into association with the roots of green plants, 
the best-known examples being those which arc met with in the 
nodules upon the roots of clover, peas, beans, sainfoin and other 
plants belonging to the leguminous order. 

That the fertility of land used for the growth of wheat is improved 
by growing upon it a crop of beans or clover has been long recognized 
by farmers. The knowledge of the cause, however, is due to niodern 
investigations. When wheat, barley, turnips and similar plants 
arc grown, the soil uiw)n which they are cultivated becomes depleted 
of its nitrogen: yet after a crop of clover or other leguminous plants 
the soil is found to be richer in nitn)gen than it was before the crop 
was grown. This is due to the nitrogenous root residues left in the 
land. Upon the roots of leguminous plants characteristic swollen 
nodules or tubercles are present. These are found to contain large 
numbers of a bacterium termed Bacillus radicicola or Pseudomonas 
radicicola. The bacteria, which are present in almost all soils, enter 
the root-hairs of their host plants and ultimately stimulate the 
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production of an excrescent nodule, in which they live. For a time 
after tmtry they multiply, obtaining the nitrogen necessary for 
their nutrition and growth from the fretJ nitrogen of the air, th(i 
carbohydrate required being supplied by the j^ea or clover plant 
in whose tissues they make a home. The nodules increase in size, 
and analysis shows that they are exceedingly rich in nitrogen up to 
the time of flowering of the host plant. During this period the 
bacteria multiply and most of them assume a peculiar thickened 
or branched form, in which state they arc spoken of as hactcroids. 
Later the nitrogen-content of the nodule decreases, most of the 
organisms, which arc largely compo.scd of proteid material, bc'coming 
digested and transformed into soluble nitrogenous compounds 
which are conducted to the developing roots and seeds. After the 
decay of the roots scmie of tlie unchanged bacteria are left in the 
soil, where they remain rt;ady to infect a ncjw leguminous crop. 

The nitrogen-fixing nodule bacteria can be cultivated on artifichil 
media, and many attempts have been made to utilize them for 
practical purposes. Pure cultures may be made and after dilution 
in water or other liquid can be mixed with soil to be ultimately 
spread over the land which is to be infected. The method of using 
them mo.st frequently adopted consists in applying them to the 
seeds of leguminous plants befr>rc sowing, the scc'd being dipped for 
a time in a liquid containing tin* bacteria. 1 n this manner organisms 
obtained from red clover can be grown and applied to the seed of 
red clover ; and similar inoculatif>n can be arranged for other species, 
so that an application of the bacte^ria most suited to the particular 
crop to be cultivated can l)c assured. In many cases it has been 
found that inoculation, wh either of the soil or of the setid, has not 
made any appreciable difference to the growth of the crop, a result 
no doubt due to the fact that the soil had already contained within 
it an abundant supply of suitable organisms. liut in other instances 
greatly increased yields have been obtained where iiiocuhition has 
been practised. More or less pure cultures of the nitrogen-fixing 
bacteria belonging to the Azotobacter group have been tried and 
recommended for application to poor land in order to provide a cheap 
supply of nitrogen. The application of pure cultures of bacteria 
for improving the fertility of the land is still in an experimental 
stage. There is little doubt, however, that in the near future means 
will be devised to obtain the most efficient work from these minute 
organisms, either by special artificial cultivation and subsequent 
application to the sihl, or by improved methods of encouraging their 
healthy growth and activity in the land where they already exist. 

Impriwement oj Soils. — I'he fertility of a .soil is dependent 
upon a number of factors, some of which, such as the addition 
of fertilizers or manures, increase the stock of available food 
materials in the soil (sec Manure), while others, such as 
application of clay or humus, chiefly influence the fertility of 
the land by improving its physical texture. 

The chief processes for the imy^rovement of soils which may 
be discussed here arc : liming, claying and marling, warping, 
paring and burning, and green manuring. Most of the,se more 
or less directly improve the land by adding to it certain plant 
food constituents which are lacking, but the effect of each 
proce.5s is in reality very complex. In the majority of cases 
the good results obtained are more particularly due to the 
setting free of “ dormant or “ latent ” food constituents and to 
the amelioration of the texture of the .soil, so that its aeration, 
drainage, temperature and water holding capacity are altered 
for the better. 

The material which chemist.s call calcium carbonate is met with 
in a comparatively pure state in chalk. It is present in variable 
amounts in limcston<’S of all kinds, although its white- 
ness may there be masked by the presence of iron oxide L,f*nwg. 
and other coloured substances. Carbonate of lime is also a consti- 
tuent to a greater or lcs.scr extent in almost all soils. In certain 
sandy soils and in a few stiff clays it may amount to le.ss than J %, 
while in others in limestone and chalk districts there may be 50 to 
80 % present. Pure carbonate of lime when heated lo.ses 44 % ot 
its weight, the decrease being due to the lo.ss of carbon dioxide gas. 
The resulting white product is termed calcium oxide lime, burnt 
lime, quicklime, cob lime, or caustic lime. This substance absorbs 
and combines with water very greedily, at the same time becoming 
very hot, and falling into a fine dry powder, calcium hydroxide or 
slaked lime, which when left in the open slowly combine.s with 
the carbon dioxide of th«5 air and becomes calcium carbonate, from 
wliich we began. 

When recommendations ar<‘ made about liming land it is necessary 
to indicate more precisely than is usually done which of the three 
classes of material named above— chalk, quicklime or .slaked lime — 
is intended. Generally speaking the oxide or quicklime has a more 
rapid and greater effect in modifying the soil than slaked lime, and 
this again greater than the carbonate or chalk. 

Lime in whatever form it is applied has a many-sided influence 
in the fertility of the land. It tends to improve the tilth and the 
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capillarity of the vsoil by binding sands together somewhat and by 
Oldening up clays. If applied in too great an amount to light soils 
and peat lanil it may do much damage by rendering them too loose 
and open. The addition of small quaiititios of lime, especially 
in a caustic lonn, to stitt greasy clays makes 1 liom much more porous 
and pliable. A lump of clay, u Inch if dritjd would fcK'come hai’tl 
and intractable, crumbles intt) pieces when dried after adding to it 
% of lime. The lime causes the minute separate particles of clay in 
occulate or group themselves together into larger compound ^ains 
betwc'cn which air and water can jiercolate more freely. It is this 
power of creating a more crumbly tilth on stiff clays that makes lime 
so valuable to the farmtT. Lime also assists in the decomjiosition 
()1 the organic matter or humus in the soil and promotes nitrification ; 
hence it is of great value after green manuring or where the land 
contains much humus from the addition of bulky manures such as 
farm yard dung. This tendency to destroy organic matter makes 
the repeated aiiplication of lime a pernicious practice, especially 
on land which contains little humus to begin with. The more or 
less dormant nitrogen and other constituents of the humus are made 
immediately available to the succeeding crop, but the capital of 
th<' soil is rapidly reduccid, and unless the loss is replaced by the 
addition of more manures the land may become sterile. Although 
good crops may follow the appliciition of lime, the latter is not a 
direct fertilizer or manure* and is no substitute for such. Its best 
use is obtained on land in good condition, hut not wJiere the soil is 
poor. Whem used on light dry land it tends to make the land drier, 
since it (lestro\Ti the humus wliich so largely assists in keeping water 
in the soil. Lime is a base and neutralizt.‘.s the acid matt'rials present 
in Ixidly drained mead()ws and boggy pastures. Weeds, therefore, 
which need sour conditions for d<*vel()pment are checked by liming 
and the better gras.ses and clovers are encouraged. It also sets 
free potash and jiossibly otlicr useful plant food-constituents of the 
soil. Liming tends to produce <?arlier crops and destroys the*, 
fungus which causes finger-and-toc or club-root among turnips and 
cabbages. 

Land which contains less than about J % of lime usually needs 
the addition of this material. The particular form in wliich lime 
should be applii'd for the best results depends upon the nature 
of the soil. In practice the proximity to chalk pits or lime kilns, 
the cost of the lime and cartage, will dettrrmiiie which is most 
economical. Gt:nerally s|X!aking light poor lands deficient in 
organic matter will need the less caustic form or chalk, while quick- 
lim<’ will be most satisfactory on the stiff clays and richer .soils. 
On the Stitt soils overlying the chalk it was formerly the custom to 
dig pits through the soil to the rock below. Shafts 20 or 30 ft. deep 
were then sunk, and the chalk taken from horizontal tunnels wna 
brought to the surface and spread on the land at the rale of about 
(.)() loails per acre. Chalk should be applied in autumn, so that it 
may be split by the action of frost during the winter. Quicklime 
is l/cst ap])lied, ptThaps, in spring at th(- rale of one ton per acre every 
six or eight years, or in larger doses- - 4 to 8 tons — every 15 to 20 
years. Smail dressings applied at short intervals give the most 
satisfactory results. The quicklime should be. placed in small 
heaps and co\'ered with soil if ])'.).ssible until it is slacked and the 
lumps have fallen into powdt.r, after which it may be spread and 
han-fiw'ed in. Experiments have .shown lliat e.\celleiit effects can be 
obtained by applying 5 or 6 cwt. of ground quicklime. 

(.ja.s-lim<' is a product obtained from gasworks where quicklime 
is used to purify the gas from sul})hur compounds and other objec- 
tionable materials. It contains a certain amount of unaltered 
caustic lime and slacked lime, along with sulphates and sulphides 
of lime, some of which have vn evil odour. As some of these sulphur 
compounds have a poisonous effect on plants. g:i.s-limc cannot be 
applied fo land directly without great risk or rchdering it incapable 
of growing crops of any sort — twen weeds- — for .some time. It 
should therefore bt? kept a year or nuirc in heaps in some waste 
corner and turned ove.r once or twice so that the air can gain access 
to it and oxidize the poisonous ingredients in it, 

Manv soils of a light sandy or gravelly or peaty nature and liable 
to drought and looseness of texture can be improved by the addition 
of large amounts of clay of an ordinary character. 
ana sods can be improved by apjilying to them 

marling, marl, a substance consisting of a mixture of clay with 
variable proportions of lime. Sfime of the chalk marls, which are 
usually of a yellowish or dirty grey colour, contain clay and 50 to 80% 
of carbonate of lime with a certain proportion of jihbsphale of lime. 
Such a material would not only have an influence on the texture 
of the land but the lime w'ould reduce the .sourness of the land and 
the phosphate of lime supi)ly one of the mt)Si valuable of plant food- 
constituents. The beneficial effects of marls may also be partially 
rluc to the presence in them of available jiotash. 

Typical clay niarLs are tenacious, soapy clays of yellowish -red or 
brownish colour and generally contain less than 50 % of lime. When 
<lrv they crumble into sm;dl pieces which can be readily mixed with 
the soil by ploughing. Many other kinds of marls arc de.scribed; 
some are of a sandy natun*. others stony or full of the remain.s of 
small shells. The amount and nature <ji the clay or marl to be added 
to the sf)il will depend largely upon the original comixisition of the 
latter, the lighter sands and gravel rc.quiring more clay than those 


of firmer texture. Even stiff soils deficient in lime are greatly 
improved in fertility by the addition of marls. In some cases as 
little as 40 loads per acre have been used with benefit, in others 180 
loads have not been too much. The material is dug from neighbour- 
ing pits or sometimes from the fields which are to be improved, and 
applied in autumn and winter. When dry and in a crumbly state 
it is harrowed and spread and finally ploughed in and mixed with 
the soil. 

On some of the strongest land it was formerly the practice to add 
to and plough into it burnt clay, with the object of making the land 
work more easily. The burnt clay moreover carried 
with it potash and other materials in a state readily 
available to the crops. The clay is dug from the land Burning, 
or from ditches or pits and placed in heaps of 60 to 100 loads each, 
with faggot wood, refuse coals or other fuel. Great care is necessary 
to prevent the heaps from becoming too hot, in wliich case the clay 
Incomes baked into hard lumps of brick-Ukc material which cannot 
be broken up. With careful management, liowcver, the clay dries 
and bakes, becoming slowly converted into lumjis which readily 
crumble into a fine powder, in which state it is spread over and 
worked into the land at the rate of 40 loads per acre. 

The paring and burning of land, although fomurrly practised 
as an ordinary means of improving the texture and fertility of 
arable fields, can now only be looked upon as a practice « . 
to be adopted for the purpo.se of bringing rapidly into 
cultivation very foul leys or land covered with a coarse 
turf. The practice is confined to poorer types of land, such as 
heaths covered with furze and bracken or fens and clay arenas 
.smothered with rank grasses and sedges. To reduce such land to 
a fit stale for the growth of arable crops is very difficult and slow 
without resort to paring and burning. The operation consists of 
paring off the tough sward to a di:pth of i to 2 in. just sufficient to 
effectually damage the roots of the jilaiits forming the sward and 
then, after drying thtr sods and burning them, spreading the charrt;d 
material and ashes over the land. The turf is taken off citlicr with 
the breast plough — paring tool pushed forward from the breast 
or thighs by the w'orkman — or with specially constructed paring 
ploughs or shims. l'.he depth of the sod removed should not be too 
thick or burning is difficult and too much humus is destroyed 
unneetjssarily, nor should it btj loo thin or the roots of the herbage 
are not effectually destroyed. 

The operation is best carried out in spring and summer. After 
being pared off the turf is allowed to dry for a fortnight or .so and is 
then placed in small heajis a yard or two wide at the base, a little 
straw or wood being put in the middle of each heap, which is then 
lighted. As burning jirocceds more turf is added to the outside 
of the heaps in such a manner as to allow little acctjss of air. Every 
care should be taken to burn and char tlic .sod thoroughly without 
permitting the heap to blaze. The asihes should be spread as soon 
as po.s.sible and covered by a shallow ploughing. The land is then 
usually sown with some rapidly growing green crop, such as rape, 
or with turnips. 

Paring and burning improves IJie texture of clay lands, particularly 
if draining is carrietl out at the same time, ft tends to destroy 
insects and weeds, and gets rid of acidity of the soil. No operation 
brings old turf into cultivation .so rapidly. Morc‘ovcr, the beneficial 
effects are .seen in the first croj) and last for many years. Many of 
the mineral plant food-constituents locked up in the coarse herbage 
and in the upper layers of the soil are made immediately available 
to crops. The chief clisadvanbigc is the loss of nitrogen which it 
entails, this element being given off into tin; air in a free gaseous 
state. It is best adaprisd for application to clays and fen lands 
and should not be practised on shallow light .sands or gravelly soils, 
since the humus so necessary for the fertility of such areas is reduced 
too much and the soil rendered too iiorous and liable to suffer from 
drought. 

Many thousands of acres of low-lying peaty and sandy land adjoin- 
ing the ti<Ial rivers which flow into the Humber have been improved 
by a process tcirmed “ waqiing.*' The waiq) consists ^ 
of fine muddy sediment which is susptmded in the; tidal carping, 
river wabT and appears to be derived from material scoured from 
the bed of the Humber by the action of the tide and a certain amount 
of sediment brought down by the trilnitary streams which join 
the Humber some distance from its mouth. The field or area to 
be war)>ed must lie l>elow thcj level of the water in the river at high 
tide. It is first surrounded by an embankment, after which the 
water from the river is allowed to flow through a properly constructtul 
.sluice in its bank, along a drain or ditch to the land which is prcptirorl 
for warping. Hy a system of carefully laid channt.ls the water 
flows gently over the land, and deposits its warp with an even level 
surface. At the ebb of the tide the more or less clear water flows 
back again from the land into the main river with sufficient force 
to clean out any deposit which may have accumulated in the drain 
lea<Jjng to the warped area, thus allowing free access of more waip- 
ladcu wattT at the next tide. In this manner jioor peats and sands 
may be covcTed with a large layer of rock soil cajiable of growing 
cjxcellent crops. 

The amount of deiiosil laid over t he land reaches a thickness of 
two or three feet in one season of warping, which is usually practised 
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between March and October, advantage being taken of tliti spring 
tides during these months. The new warp is allowed to lie fallow 
during the winter after being Ijiid out in four-yard " lands ** and 
bcconuis dry enough to be sown with oats and grass and clover s<?eds 
in the following spring. The clover-grass ley is then grazed for a year 
or two with ^eep, after which wheat and potatoes are the chief 
crops grown on the land. 

( rrecn manures arc crops wliich are grown specially for the purpose 
of ploughing into the land in a green or actively growing state. The 
areen during its growth obtains a considerable amount of 

Manurittr carbon from the carbon dioxide of the air, and builds it up 
into compounds which when ploughed into the land 
])eeomt; humus. The carbon compounds of the latter arc of no direct 
nutritive value to the? succeeding crop, but the decaying vegetable 
tissues very greatly assist in retaining moisture in light sandy soils, 
and in clay soils also have a benejficial effect in rendering them more 
open and allowing of belter drainage of superfluous water and 
good circulation of fresh air within them. The i)loughing-in of green 
cToi)s is in many nispccts like the addition of farm-yard manure. 
Their growth makes no new addition of mineral food-constituents 
to the land, but they bring useful substances from the subsoil 
nearer to the surface, and after the decay of the buried vegetation 
these btjcomc available to succeeding crops of wheat or other plants. 
Moreover, where deep-rooting jdanls arc grown the.* subsoil is aerated 
and rendered mon; open and suitable for the development of future 
crops. 

The i)laiits most frequently used are white mustard, rape, buck 
wheat, spurry, rye, and several kinds of leguminous plants, especially 
vetches, lupins and serradella. By far the most satisfactory crops 
as green manures are thostj of the leguminous class, since they add 
to the land considerable amounts of the valuable fertilizing con 
•stitueul, nitrogen, which is obtained from the atmosphere. By 
nitrificatioii this subslanct? rapidly becomes available to succeeding 
crops. On the light, poor sands of Saxony Herr Schultz, of Lupitz, 
Triad(5 use of serracUjlla, yellow Injuns and vetches as green manures 
for enriching the land in humus and nitrog<;Ti, and found the addition 
of jiotash salts and phosphates very prolitable for the subsequtmt 
growtli of potatoes and wheat. He estimated that by using 
leguminous crops in this nifuincr for the juirpose of obtaining cheap 
nitrogen he njduced the cost of jmiduction of wheat more than 50%. 

The growing crojis should be jiloughed in before flowering occurs; 
they should not be buried deeply, since decay and nitrification lake 
jilace most rapidly and satisfactorily wh<?n there is free acctjss of 
air to the decaying material, WIhui the crop is luxuriant it is 
necessary to put a rolh^T over it first, to facilitate jirojier burial by 
the plough. The best tim<^ for the operation appears to be late 
summer and autumn, (J. Pe.) 

Soil and Disease . — The influence of different kinds of soil as 
a factor in the production of disease requires to be considered, 
in regard not only to the nature and number of the micro- 
organisms they contain, but also to the amount of moisture 
and air in them and their capacity for heat. The moisture in 
.soil is derived from two source.s— the ruin and the ground-water. 
Above the level of the ground-water the soil is kept moist by 
cay)illary attraction and by evaporation of the water below, by 
rainfall, and by movements of the ground-water; on the other 
hand, the upper layers are contantly losing moisture by evapo- 
ration from the surface and through vegetation. When the 
ground-water rises it forces air out of the soil; when it falls again 
it leaves the soil moist and full of air. The nature of the soil 
will largely influence the amount of moisture which it will take 
up or retain. In regard to water, all soils have two actions 
—namely, permeability and absorbability. Permeability is 
practically identical with the speed at which percolation takes 
place; through clay it is .slow, but increases in rapidity through 
marls, loams, limestones, chalks, coarse gravels and fine sands, 
reaching a maximum in soil saturated with moisture. The 
amount of moisture retained depends mainly upon the absorb- 
ability of the soil, and as it depends largely on capillary action 
it varies with the coarseness or fineness of the pores of the soil, 
being greater for soils which consist of fine particles. The 
results of many analyses show that the capacity of soils for 
moisture increases with the amount or organic substances 
present : decomposition appears to be most active whe:^ the 
moisture is about 4 %, but can continue when it is as iow as 
2 %, while it appears to be retarded by any excess over 4 %. 
Above the level of the ground-water all soils contain air, varying 
in amount with the degree of looseness of the .soil. Some sands 
c:ontain as much as 50 % of air of nearly the same composition 
as atmospheric air. The oxygen, however, decreases with the 
depth, while the carbon dioxide increases. 
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Among the most nott^wortliy workers at the problems involved in 
the question of the influence of soil in the production of disease 
we find von Foder, Petteiikofcr, Levy, Fleck, von Naegeli, Sdilecsing, 
Muntz and Warrington. 'I'he study of epidtsmic and endemic 
diseases generally lias brought to light an array of facts which 
very strongly suggest tliat an intimate association exists btjtsvcen 
the soil and the appearance and propagation of certain diseases; 
but although experiments anti observations allow this view to be 
looked upon as well established, still the jirecisc role played by the 
soil in an aetiological respect is by no means so well understood 
as to make it possible to separate tluj factors and dogmatize on their 
cffcct.s. 'riic earliest WTiters ujion cholera cmphasiztul its remark- 
able jireference for particular places; and the history of each succes- 
sive epidemic implies, besides an importatitin of the contagion, 
certain locjJ conditions which may be either g(*neral sanitary defects 
or peculiarities of climate anil soil. The general evidence indicates 
that the specific bacteria of cholera discharges arc capable of a 
much longer exi.stence in tht? superficial soil layers than was formerly 
sujiposed; consequently it is specially necessary to guard against 
pollution of the soil, and tlu'ough it against the probable contamina- 
tion of both water and air. The evidence, however, is not suffi- 
ciently strong to warrant a universal conclusion, the diffusion of 
cholera ajipearing ti) be largely (hsjiendent upon other factors than 
soil states. Again, all accounts of dijilitheria show a tendency on 
the part of the disease to recur in the same districts year alter year. 
The questions naturally suggest themselves — Are the reajipcaranccjs 
due to a revival of the contagion deiiveil from previous outbrtraks 
in the same place, or to some favouring comlition which the place 
offers for the devidopmcnt of infection derived from somt^ other 
(jiiartcr; and have favouring conditions any dependt'nce upon the 
character and state of the soil ? Greeuhow in 1838 stated that 
diphtheria was especially jircvalent on cold, wet soils, and Airy 
in 1881 describe^d the localities affected as “ for the most part cold, 
wet, clay lands.** An analysis of the inniimerabh; outbreaks in 
various jiarts of Europe indicates that the geological features of the 
affected districts jilay a less iinjiortant part in the incidence of the 
distia.se than soil dampness. In this connexion it is interesting to 
note the behaviour of tlui diphtheritic contagion in soil. J-'.xperi- 
menls show that pure cultnrtis, when mixtid with garden soil con- 
stantly moistened short of saturation and kejit in the tlark at a 
temptiraturc of 14“ C., will retain their vitality for more than ten 
months; from moist soil ktipl at 26^* C. they die out in about two 
months; from moist soil at 30'* C. in seventeen days; and in dry soil 
at the same temperature within a week. In the laboratory absolute 
soil dryness is as distinctly antagonistic to the vitality of the 
diphtlieria bacillus as soil damjmess is favourable. Both statisti- 
cally and experimentally wt; find that a damp soil favours its life 
and develO|)ment, while jirolonged submersion and drought kill it. 
We may consider that, in country districts, constant soil moisture 
is one^ of the chief factors; whihi in the case of urbaii outbreaks mere 
soil moisture is subsidiary to other more potent causes. 

Again, many facts in the occurrtuice and diffusion of enteric fever 
point to an intimate conii' xion between its origin and certain con- 
tlitions of locality. Iqiidi'mics rarely spread over any considerable 
tract of country, but are ncrarly alwa , s Lonllned within local limits. 
Observations rhade at the most diverse, jjarts of the globe, and the 
general di.stribution area of the.* disease, show that mere questions 
of elevation, or even configuration of the ground, have little or no 
influence. On the othtT hand, the same obstirvations go to show 
that the disease is met with oftener on the more recent formations 
than the older, and this fact, so far as concerns the physical character* 
of the soil, is identical with the questions of permeability to air and 
water. Kobertson has shown that the typhoifl bacillus can grow 
very easily in ciTtain soils, can pi^rsist in soils through the winter 
months, and when the soil is artificially ftJd, as may be don(! by a 
leakv drain or by access of filthy water from the surface, the micro- 
organism will take on a fresh growth in the warm season. The 
(Icsiriictive pow'er of sunlight is only exercised on those organisms 
actually at the surfact.*. Cultures of the typhoid organism jdanted 
at a (le])th of 18 in. w'c*re found to have grown to the surface. In 
the winter months the deeper laytTs of the soil act as a shc'lter to 
th(! organism, which again grows towards the surface during the 
sumnier. I'he tyjihoid orgaiiiMn w^as not found to bo taken off from 
the decomposing mapis of semi-liquid filth largely contaminated 
wdth a culture of bacillus typhosus ; but, on the otlujr hand, it was 
abundantly proved that it could grow over moist surfaces of stones, 
Certain di.seasc-producing organisms, such as the bacillu.s of 
tetanus and malignant oedema, appear to be universally distributed 
in .soil, while others, as the bacillus typhosus and spirillum rholcrae, 
apjiear to have only a local distribution. The conditions which 
favour the vitality, growth and multiplication of iIk? typhoid 
bacillus arc the following : the soil should be pervious; it should 
b<‘ permeated witli a .snjrici<uicy of decaying — preferably animal - 
organic matters; it should possess a certain amount of moisture, 
and be subjt^ct to a certain temperature. r)cpri\ ing organism 
of any of tht?se essential conditions for its t‘xistence in the soil will 
.secure our best weapon for defence. The optimum U^rapeirature 
adapted to its growth and extension is 37” C. — o.s ' .j F. Sir Charles 
Cameron attributes the prevalence of' typhoid in certain areas in 
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Dublin to the soil becoming saturated with faecal matter and specifi- 
cally infected. The ratio of cases to population livnng in Dublin on 
loose porous gravel soil lor the ten years 1881-1891 was i in 94, while 
that of those living on stiff clay soil was but i in 145, “ This is 

as wc should expa t, since the ihovemonts of ground air are much 
greater in loose porous soils than in stiff clay soils.** A foul gravel 
soil is a most dangerous one on which to build. For warmth, for 
dryness, for abstnice of fog, and for facility of walking after rain, 
just when th<‘ air is at iis purest and its best, there is nothing 
equal to gras el; but when gravel has been rendered foul by infil- 
tration with organic matters it may easily become a very hotlied 
of disease. (J. L. N.) 

SOISSONS, a city of northern France, in the department of 
Aisne, 65 m, N.E. of Paris by the railway to Laon. R)p. (1906), 
T 1,586. Soissons, pleasantly situated amongst wooded hills, 
.stands on the left bank of the Aisne, the suburbs of St Vaast 
and St Medard lying on the right bank. The cathedral of 
Notre-Dame was begun in the .second half of the 12th century 
and finished about the end of the i^th. It is 528 ft. long and 
87 wide, and the vaulting of the nave is 100 ft. above the pave- 
ment. The single tower dates from the middle of the 13th 
(‘entur)" and is an imitation of those of Nolre-Dame of Paris, 
which it etjuals in height (216 ft.). The south transept, the 
oldest and most graceful portion of the whole edifice, terminates 
in an apse. The facade of the nortli transept dates from the 
end of the 13th century. The apse and choir retain some fine 
T3th'Century glass. Considerable remains exist of the magnifi- 
cent abbey of St Jean-des-Vignes, where Thomas Becket resided 
for a short time. These include the ruins of two cloisters (the 
larger dating from the T3th century), the refectory, and above 
all the imposing facade of the church (restored). Above the 
three portals (13th century) runs a gallery, over which again 
is a large window; the two unequal towers (230 and 246 ft.) of 
the 15th and early 16th centuries arc surmounted by beautiful 
.stone spires, which command the town. The church of St 
Leger, which belongs to the 13th century, was formerly attached 
to an abbey of the Gcno\*efains. Beneath are two Romanesque 
cr>’pts. The royal abbey of Notre-Dame, now a barrack, was 
founded in 660 for monks and nuns by Leu trade, wife of Ebroin, 
the celebrated mayor of the palace. The number of the nuns 
(216 in 858), the wealth of the library in manuscripts, the 
valuable relics, the high birth of the abbesses, the popularity of 
the pilgrimages, all contributed to the importance of this abbey, 
of w'hich there exist only inconsiderable remains. The wealthie.st 
of all the abbeys in Soissons, and one of the mo.st important of 
all France during the first two dynasties, was that of St M6dard, 
on the right bank of the Aisne, founded about 560 by CJotaire I., 
beside the villa of .Syagrius, which had become the palace of the 
PYankish kings. St Medard, apostle of Vermandois, and kings 
Clotairc and Sigebert, were buried in the monastery^ which be- 
came the residence of 400 monks and the meeting-place of several 
councils. It was there that ('hilderic III., the last Merovingian, 
was deposed and Pippin the Short was crowned by the papal 
legate, and there Louis the Pious was kept in captivity in 833. 
'riie abbots of St Medard coined money, and in Abelard’s time 
(i2th century) were lords of 220 villages, farms and manors. 
At the battle of Ron vines (1214) the abbot commanded 150 
vassals. In 1530 St Medard was vi.sited by a proce.ssion of 
300,000 pilgrims. But the religious wars ruined the abbey, 
and, although it was restored by the Benedictines in 1637, it 
never recovered its former splcnckiur. Of the churches and the 
conventual buildings of the ancient foundation there hardly 
remains a trace. The site is occupied by a deaf and dumb 
institution, tlie chapel of which stands over the crypt of the 
great abbey church, which dates from about 840. In the ciypt 
is a stone coffin, said to have been that of ("hildebert IL, and close 
at hand iii^ft^nderground chamber, reputed to have been the 
place of oiMvinky of Louis the Pious. 

of the town arc not of much interest. 
The 1 i 6 tcl-de-ville contains a library and a museum with collec- 
tions of paintings and antiquities. The foundation of thehotel- 
dieu dates back to the J3th century. The town has a large 
botanical garden. Sois^ns i.s the seat of a bishop and a sub- 
prefect. and has tribur®* of first instance and of commerce, 


a communal college and higher ecclesiastical seminary. Among 
the industrial establishments are iron and copper foundries, 
and factories for the production of boilers, agricultural imple- 
ments and other iron goods, straw hats, glass and sugar. Grain, 
haricot beans of exceptional quality, and timber are the principal 
articles of trade. 

Soissons is generally identified with the oppidum of Gallia 
Belgica, called Noviodunum by Caesar. Noviodunum was the 
capital of the Suessiones, who occupied twelve towns, and whose 
king, Divitiacus, one of the most powerful in Gaul, had extended 
his authority even beyond the sea among the Britons. In 58 b.c. 
Galba, king of the Suessiones, separated from the confederation 
of the Belgians and submitted to the Romans. At the beginning 
of the empire Noviodunum took the name of Augusta Suessionutrif 
and afterwards that of Suessiona, and became the second capital 
of Gallia Belgica, of which Reims was the metropolis. The 
town was before long surrounded with a regular wall and de- 
fended by a citadel, and it became the starting-point of several 
military roads (to Reims, Chateau -Thierry, Meaux, Paris, 
Amiens and St Quentin), Christianity was introduced by St 
Crispin and St Crispinian, men of noble birth, who, however, 
earned their livelihood by shoemaking, and thus became patrons 
of that craft. After their martyrdom in 297 their work was 
continued by St Sinilius, the first bishop of Soissons. After 
the barbarians had crossed the Rhine and the Meuse Soissons 
became the metropolis of the Roman possessions in the north 
of Gaul, and on the defeat of S}^agrius by Clovis the Franks 
seized the town. It was at Soissons that Clovis married Clotilde, 
and, though he afterw^ards settled at Paris, Soissons was the 
capital of his son Clotaire, and afterwards of Chilperic L, king of 
Ncustria. It was not till the time of Chilpcric’s son, Clotaire II., 
that the kingdom of Soissons was incorporated with that 
of Paris, Pippin the Short was at Soissons proclaimed king 
by an assembly of leudes and bishops, and he was there crowned 
by the papal legate, St Boniface, before being crowned at Saint 
Denis by the pope himself. Louis the Pious did penance there 
after being deposed by the assembly at Compiegne. Under 
Charles the Fat (886) the Normans failed in an attempt against 
the town, hut laid waste St Medard and the neighbourhood. 
In 923 Charles the Simple was defeated outside the walls by 
the supporters of Rudolph of Burgundy, and Hugh the Great 
besieged and partly burned the town in 948. Under the first 
('apets Soissons was held by hereditary counts (see below), 
frequently at w’ar with the king or the citizens. 'Fhe communal 
cliartcr of the town dates from 1131. At a synod held at Soissons 
in JT2I the teachings of Abelard were cx)ndemned, and he was 
forced to retract them. In 1155, at an assembly of prelates 
and barons held at Soissons, Louis Vll. issued a famous decree 
forbidding all private wars for a space of ten years; and in 1325 
Charles the Fair replaced the mayor of Soissons by a royal 
proves dependent on the bailiwick of Vermandois, the inhabi- 
tants retaining only the right of electing four echevins. The 
town had to suffer severely during the war of the Hundred 
Years; in 1414, when it was held by the Burgundians, it was 
captured and sacked by the Armagnacs under the dauphin; 
and thi.s .same fate again befell it several times within twenty 
years. The Treaty of Arras (1435) brought it again under the 
royal authority. It was sacked by Charles V. in 1544 and in 
T565 by the Huguenots, who laid the churches in ruins, and, 
supported by the prince of Cond6, count of Soisjsons, kept 
possession of the town for six months. During the League 
Soi.ssons eagerly joined the Catholic party, ('haries, duke of 
Maycnne, made the town his principal residence, and died there 
in i6ti. a European congress was held there in 1728. In 
1814 Soissons was captured and recaptured by the allies and the 
French. In 1815, after Waterloo, it was a rallying point for 
the vanquished, and it was not occupied by the Russians till the 
T4th of August. In 1870 it capitulated to the Germans after a 
bombardment of three days. 

Counts of Soissons. — In the middle ages Soissons was 
the chief town of a countship belonging in the lothand nth 
centuries to a family which apparently sprang from the. 
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counts of Vermandois. Renaud, count of Soissons, gave 
his property in 1141 to his nephew Yves de Nesle. By 
successive marriages the countship of Soissons passed to the 
houses of Hainan t, Chatillon-Blois, Coucy, Bar and Luxem- 
burg. Marie dc Luxemburg brought it, together with the 
counties of Marie and St Pol, to Francis of Bourbon, count 
of Vendome, whom she married in 1487. His descendants, the 
princes of Conde, held Soissons and gave it to their cadets. 
Charles of Bourbon, count of Soissons (1566-1612), son of Louis, 
prince of Conde, whose political vacillations were due to his 
intrigues wHth Ilenry IV.’s sister Catherine, became grand 
master of France and governor of Dauphine and Normandy. 
His son, Louis of Bourbon (1604-1641), took part in the plots 
against Marie de Medici and Richelieu, and attempted to assas- 
sinate Richelieu. He bad only one child, a natural son, known as 
the ChevMli(T de Soissons. 'I'he countship passed to the house 
of Savoy-Carignan by the marriage in 1625 of Marie* de Bourbon- 
Soissons with Thomas Francis of Savoy. Kugtme Maurices 
of SavoN', count of Soissons (1635-1673), married the beautiful 
and witty Olympia Mancirii^ a niece eif Cardinal Mazarin, and 
obtaine'd high military posts through liLs wdfe’s iriflue;ncei. H(^ 
elefcalcd the Spaniards at the battle of the Dunes in 1658; 
took part in the campaigns at Flanders (1667), Franche-Comte 
(1668) and Iloll'ind (1672); and was present as amliassador 
extraordinary of France at th(; coronation of CIuirl<‘S JI. of 
England. Ilis wife led a scandalous life, and was accused of 
poisoning her husband and others. She was the mother of 
Louis 'Fhomas Amadeus, count of Soissons, and of the famous 
Prince Eugene of Savoy. In 1734 the male line of the family 
of Savoy-Soissons became extinct, and the heiress, the princess 
of Saxe-IIildburghauscn, ceded the countship of Soissons to 
the house of Orleans, in whoso possession it remained until 
178c). 

SOKE ( 0 . Eng. .sYi/r, ronne(’ted ultimately with to seek), 
u word which at the time of the Norman Conquest generally 
<lenotecl jurisdiction, but was often used vaguely and is probalily 
incapable of precise definition. In some case.s it denoted the 
right to hold a court, and in others only the right to receive the 
fines and forfeitures of the men over w’hom it w’as granted 
when they had been condemned in a court of comjietent jurisdic- 
tion. Its primary meaning seems to have been ‘‘seeking’’; 
thus “ soka faldac ” w^as the duty of seeking the lords court, 
just as “ se('ta ad molendinum ” was the duty of seeking the 
lords mill, 'J’he “ Leges Henrici ” also speaks of pleas “ in socna, 
id est, in qiiaestione sua ’’—pleas which are in his investigation. 
It is evident, howetver, that not long after the Norman Conquest 
considerable doubt prevailed about the corn^’t meaning of vhe 
W(n’cl. In some versions of the much used tract Inter jryelatiojies 
tweahutonem soke is defined “ aver fraunc court,” and in others 
iis “ irit<‘rpellacio maioris aiidi(‘ntiac,” which is glossed some- 
what ambiguously as “ claim a jus tin et reqiicstc,” Soke is also 
freciuently associated to “ sak ” or “ sake ” in the alliterative 
jingle “ sake and soke,” but the tw'o words are not etymologi- 
cally related. “ Sake ” is the Anglo-Saxon “ sacu,” originally 
meaning a matter or cause (from sacan, to contend), and later 
the right to have a court. Soke, howevc'r, is the commoner 
word, and appe?ars to have had a wider range of meaning. The 
term “ soke,” unlike “ sake,” w^as sometimes used of the district 
over which the right of jurisdic tion extended. 

Mr Adolphus Ballard has recently argued that the interpreta- 
tion of the word “ soke ” as jurisdiction should only be accepted 
where it stands for the fuller phrase, “ sake and soke,” and that 
soke standing by itself denoted services only. There arc 
certainly many passages in Domc^sday Book w^hich support his 
contention, but there are also other passages in which soke 
seems to be merely a short expression for “ sake and soke.” 'fhe 
difficulties about the r'orrert intcT7)retation of these W'ords 
Avill probably not be solved until the normal functions and 
jurisdiction of the various local courts have been more fully 
elucidated. 

“ The sokemen ” were a class of tenants, found chiefly in 
the eaiitern counties, occupying an intermediate position between 
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the free tenants and the bond tenants or villains. As a general 
rule they were personally free, but performed many of the 
agricultural services of the villains. It is generally supposed 
they w’cre called sokemen because they were wuthin the lord’s 
soke or jurisdiction. Mr Ballard, howTver, holds that a sokeman 
was merely a man who rendered services, and that a sokeland 
wa.s land from which services were rendered, and was not neces- 
sarily under the jurisdiction of a manor. The law term, socage, 
used of this tenure, is a barbarism, and is formed by adding llie 
French age to soc. 

Sec F. W. Mciifhirid, Domesday Bonk and Beyond) J. I f. Kound, 
Feudal England ; F. H. Baring, Ihwiesduy Tables ; A.' Ballard, The 
Domesday Inquest ; J. 'Fait, riiviow of the last-nu*nlionecl book iu 
English Historical Dev few JV>r January jyoS; Red Booh vj the Ex- 
chequer (Kolls Stjrics), iii. IU35. ’ (O. J. 'I'.) 

SOKOTO, an important Fula state of west central wSiidan, 
now a province 01 the British proteclorate of Nigeria. 'J’he 
sultan of Sokoto throughout the 19th century exercised an over- 
lorflship over the Ilausa stales extending cast from the Niger 
to Bornu and southward to the Benue and Adamawa. 'riuise 
states and Sokoto its(df, known variously as the Sokoto or Fulii 
empire and llausaland, came (r. 1900- 1903) under dirt'cl British 
control, hut the native governments are maintained, pro- 
vince of Sokoto occupies the north-west coriujr of the British 
prote<!iorate, and is bound<‘d west and north by Frencli territory. 
South and cast it adjnin.s other j)arts of the Jhitish fwotectnrate. 
Bordering north on the Sahara, it contains mucli arid lan(l,l)ut 
south-west tlie land is very fertile. Running through it in a 
.south-westerly direction is the Guhlin Kebhi or Sokoto river, 
which joins the Niger in u ^ N. 4^ E. On a tributary of this 
river is the town of Sokoto. 

The Sokoto or Fula empire was founded at the beginning 
of the T9tb century. 'Fbe country over wEicli the Fula ruled 
lias, how(?ver, a history going back to tlie middle ages. Between 
the Niger and the kingdom of Bornu {q.v) the <'oiintry was 
inhabited by various black tribes, of whom the llaiisa occupied 
the plains. Under the influence of I 5 erher and Arab tribes, 
W'bo embraced Mahominedanisni, the Ilausa advaiu cd in civiliza- 
tion, founded large cities, and developed a consideralde trade, 
not only with the neighbouring countries, but, via the Sahara, 
with the Barbary statt^s. '1 lu5 various kingdoms which gn'w 
up round cac'h large town had their own rulers, but in the first 
half of the i6lh century tliey all appear to have oAvned the sway 
of the Songlioi kings (see J'lMnuKTi;). On tlu* break up of tho 
Songhoi ern ire tJie north-eastern jiart of llausaland became 
more or l(?ss subject to Bornu, wliose sultans in the 17th century 
clainuxl to rule over Katsena and Kano. In this century aro.se 
a dynasty of the Habe, a name now believed to be identical 
with Ilausa, w'ho obtained power over a largt; ania of the northern 
portion of the pnjsent British protectorate. I’he Haiisa, whose 
conversion to Mahommedanism l.)cgan in the i2tli century, 
w’cre still in the 18th century partly pagans, though their rulers 
were followers of the Prophet. Th(?se nil(Ts liuilt iij) an elaborate 
system of government which left a considerable share in the 
management of aflairs to the body of the people. l)v/elling 
among tlie Haiisa were a number of P'lila, mostly herdsmen, 
and these were devout Mahommedans. One of the more culti- 
vaU‘d lt;achers of this race, named Othman Dan Fodio, had 
been tutor to the king of Gohir (a district north of Establish- 
Sokoto). He incurred the wrath of that king, who, meat of 
angered at some act of defiance, ordered the massacre 
of every Fula in his dominions. The Fula flex'ked to Fodio’s 
aid, and in the battle of Koto or Rugga l'akko(T8o4) 
of Gohir was utterly defeated. Thereupon Fodio unfurled tlie 
green banner of Mahomet and preached a jihad or n^ligioiis w'ar. 
In a few years the h'ula had siilxlued most of the Ilausa states, 
some, like Kano, yielding easily in order to preserve their trade, 
oth(?rs, like Katsima, oflering a stulibiirn resistance*. Gohir 
and Kebbi remained unconquered, as did the pag.'in hill tribes. 
The Fula were also defeated in their attac'k on Bornu. In most 
places they continued the system of government which had 
grown up under the Habe, the chiefs or emirs of the various 
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Mates being, hrnvcver, tributary to Dan Fodio. This sheik 
e stablished himself at S;?koto, aiul with other titles assumed 
that of Sarikin Miislirir'n (Ivnii: of the jMahonimed.'u^s). As such 
hebecanie the rerogiii/ed spiiMiai-l head of all the Mal'ommedans 
of west caitral Si:dan. a hciuisliip U'h'ch li's successors retained 
uniinp.'iiivd. c\ c i after the loss of tlicir te:n])oral posithu^ to the 
British i’l 1003. Onthede;ah of F(»clio (r. iSk)) the empire was 
divicli’d hi t\v'. c’li a son and a brotiuT, tlie son, famous under the 
name of Sjltan ne!](', ruling at Sokoto, the brother at Canclo. 
All llu' oiiior rola emirs wtTe ckj>e. dent on these two sultanates. 
'I'he Jdda p(tv.\‘r proved, before many years had gone by, in 
many re'-pt'Us harmful to the country, inis wr^s especially 
ihc easo in those distri('ts where tliere was a large pagan 
population. Slave-raid ii\g w;is ])r;u'tised on a scale \vhi('h 
cevasiaud and almost depopulated ^-nsl regions and grcnily 
hamptred the (omirienial activil)- of the large cities, of which 
Zaria and Kano were the rno.st iji’porlant. h'he purity of the 
ancient adrninistriUion was ahaiid 'T ed. The <‘Oiirts of justi('e 
bec:un.(‘ corrupt. :idniinistrative power was abused and degener- 
ated into a dt?-;poiism (’ontrollcd only by personal (‘omsiderations, 
ippres.'-ive taxes destroyed i::d:;.'iry and gnidually desolated 
me c<.untry. Soon after the Fu.ia had estabii.^-hed tliemselves 
]Ii:r< j)eiT,s began to visit the country. Iliigh Clapperton, 
:n }i:'gli*d'uT-:m, was at Sokoto in 1823 and aoiin in 1827, 
dying thiue on the J3t]i of April of that year. Ileinrid) Farth 
made a prolonged stay in v;irioi:s ILausa cities at dates between 
1851 and 1855. To Ije.rtli is dm‘ a gr«‘at deal of our knowledge 
t.f the c(r.mtrr. In Ba.rtlds lime Aiuerit'an merchmilvS M'cre 
cstabh'shjd on the Niger, bartering goods in exchange* for .sla\'es. 
This trafne was ('urried on tl irou.gli Nuj^e “ to the great dumage/’ 
sc.ys Barth. of the ('omiyu'rce und the most luuiualifled scandal 
t.)f the Arabs, who think tliat the English, if they woulel, cemkl 
easily jM*c\'C’-:t it," The over*seas ir.Jnc in slavc.s did not 
conliniiv- bmg after the date (t85T) to wluch Barth referred, 
but r.l:vco-r:i!.i:ng bv the Fula went on unchecked up to the 
non'icut (,f the British (/(‘cupation of the oounlr}’. At 
Sokoto tJ^e sultan^hip coulinut'd in the liejids of Fodio*s 
cesccudar.t'^, and the reigrv'ng sultan concluded in 1885 a 
treaty with the K<>yal Niger Compan}' (then called the 
National Afrh v.n Compamy) width gave to the company certain 
rightfj of s(;V('rcignty throughout his dominions. 

In 1000 the rights of the company were transferred to the 
( rown. In the course of the years 1900, 1901, 1902, British 
Submission authtjrity was established in ttie states bordering 
toDrizisk on the Niger and the Benue and in Bornu. The 
nortliern states declined to fulfil the conditions of 
the treaties negotiated with the Niger Coinpany or to .submit 
to the al)oliti(na of the slave trade, and in 1902 Sokoto and 
Kano (;p(fnly defied the British power. A campaign was 
r.nderti.kcm against them in the opening months of 1903 in 
\*hich the British troojis v.'cre entirely successful. Kano was 
lak(jn in February' Jfp;,, and .^^okoto after .some resistance made 
iormal subiTi:s.'a(/n f/n the 22rjd cf Man’ll following. PYorn that 
cay British authority was sulistilntcd Fula authority through- 
cut the protc'ctoratc. 7 'ho emir (<f Sr, koto look an oath of 
allegiance Kj the British (Yown e.nd S koto liecame a British 
pHA ii:re, to wlih'h at a later period (iando was added as a sub- 
] Tovira • tlius making of Sokoto om* of the double provinces 
i.\ the pr.Mj ( rale. 

The (:• .1. ie [O'ON'ince thus r(.risTtutcd has an area of about 
35,000 ‘'1. Ti'., v.ilh an estiiiiatc'd p^/piiliit’ori of something over 
500,00c. It iraiudts the ancient kingdoms of Zarnfura on the 
< ast ard A^rgunya or Kel.)!.)i on tl:e wa:st. d’lie dominions of the 
tmir 01 bokot'.., h;-vc suffered som..* dirninuTons by reason of 
]irili:>.h c/.n-c» menu- with FraTi^e rcl.iting to the common frontier 
il th^ tw<; Eurcj^c'cn po.’.rr*- in tlio western .Sudan. The emir 
felt deep;}- !!:eTos;. rf terriif.ry (cfFd to Framx; in 1904 but 
i.cr-fpv ,.-d {];' yclllcmerit v, idi mu'l! hy/alty. Like the emir of 
li;’. I’c em.r of K'-Lao ^vo^j:c 1 most loyally with the 
Britis*. wi’uir.istrat’on. The procnce has been organized on 
the s:* ' j -ipJe as the m.};^r if>:'Adncc.', of Northern Nigeria. 

/ IM b : . ..iderit of tlie fin t < la:...: has I jccn pUiced at .Sokoto and 


assistant residents at other ccnties. Briti.sh courts of jastfre 
have been established and British governors are quartered in 
the province. Detacliments of civil police are also placed at 
the principal stations. I'he country has been assessed under 
the new system for taxes and is being opened as rapidly as 
possible for trade. After the establishment of British rule 
farmers and herdsmen reoccupied districts and the inhabitants 
of cities flocked back to the hind, rebuilding villages which had 
been doscrled for fifty years. Morse breeding and cattle raising 
form the chief source of wealth in the province. Tliere is some 
ostrich farming. Except in the sandy areas tliere is extensive 
agriculture, including rice and cotto. . Special crops are grown 
in the valleys by irrigation. Weaving, clyeiug and tanning 
are the principal native industries. Fair roads are in process 
of construction through th(‘ province. Trade is incrciising and 
a cash currency has bc^en intn»dii(’ed. 

The emir of Gancio, treated on the same terms as the emirs 
of Kano and Sok(»lo, proved h'ss loyal U) his oath of allegiance 
and had to lie deposed. AnoLlicr emir \vas installed in his [dace 
and in the whole double provinr^e of Sokoto-Gando prosperity 
has been general. In igofi a rising attributed to religious 
fanaticism occurred near Sokoto in wdiich unfortunately three 
\vhlle ('fiiccrs lo.st their lives. The emir heartily repudiated 
the leader of the rising, who claimed to be a Mahdi inspired to 
drive llie white man out of the country. A British f orce marched 
against the rebels, who were overthrown with great loss in March 
1906. The leader was condemned to death in the emirks 
crMirl and executed in the market-place of Sokoto, and the 
iiK'idcnt was chiefly interesting for the display of loyalty to the 
British administration which it evoked on all sides from the 
native rulers. (See also NrcERiA, F ui.a, and Hausa.) 

Sec the Trewcls of Dr Barth (London, 1857); Lady Lugarrl, A 
Trof^ica! Dependency (London, 1905); R L. Montcil, /Jc 6'aiW Lcmi’s 
/) Tripoli par le lac Tchad (Paris, 1H95); C. II. Kobinson, Hausaland 
(London, 1896 ) ; The Annual Ucporls on Northern Nigeria, issued since 
1900 l)y the Colonial Office, London; Sir F. D. Lugard, “ Northern 
Nigeria," in Geo, Joum,, vol. xxiii., and Major J. A. Hnrdon, " The 
Fiilaiii iYiiirates," iliid. vol. xxiv. (both London, 1904). Except 
the last-uivncd paper most of those authorities deal with many 
other snbjv..s;ts b(?sides the luda. (F. L. L.) 

SOKOl'KA (also spelt Socotra and formerly Socotora), an 
i.sland in the Indian Ocomi belonging to Great Britain, It 
i.s cut by 12^ 30' N., 54*^ E., lies about 130 m. E.N.E. of Cape 
Guardafui and about 190 m. S.£. of the nearest part of the coast 
of Arabia ami is on the direct route to India by the Suez Canal, 
it is 72 m. long by 22 m, broad and lias an area estimated at 
from 2000 to 3000 .sf[. m. It is the largest and mo.st easterly 
member of a group of i:dands rising from adjacent coral banks, 
the others being Abd cl Kuri, 7 ’he Brothers (Seriiha and Darzi), 
and f-^l JYirim. 

Physical Featuves , — From the Hca, Sokotra has an im[x>sing 
a])pcarmu:t-. The centre eulmiiiales in a series of rugged [limiacles 
— tlu.‘ llugliicr mountains, which rise to nearly 5000 ft. above a high 
(1500 ft.) abutting and imdulating limestone jdateau, dee[)ly 
channelled by valleys. At many parts ot the north coast the edges 
of this phileau reacii the shore in precipitous cliffs, but in others 
low plains, dotted with buslics and date-[)alms, front the heights 
behind. 'I'hc southern shore is bordered nearly its cntiri; length 
by a belt of drifted sand, forming the Nugyt plain. On this side 
of the island there arc but on(‘ or two possible anchoring grounds, 
and these oxily during tlic nortli-east monsoon. On the north coast 
Ihe.rc art! no harbours; l.)ut fairly safe anchorages, even in the 
norl h'e..ist wind.s, are available off Hadibu or under Hanlaf, a 
few mih‘s distant, and at Kallansayia, at the north-west end of the 
island. 

Geology. — 'J'hc fundamental rocks of the island arc gneisses, 
through which cut the feldspathic granites wdiich lorm the Ilaghicr 
massif. Through these, again, pierce otiicr granites in dike.s or 
lava flows, and overlying the whole arc limtjslones of Cretaceous 
and Tertiary age, thcmMclves out tlirough by Uiter volcanic eruptions. 

" In the Haghier hills," to quote Professor Bonney, " we have 
[irobabiy a fragment of a continental area of great antiquity, aud 
of a land surlacfj wliicli may have Ixien an ' ark of refuge ' to a terres- 
trial fauna and flora from one of the very earliest periods of this 
worl cl 's h i.storv. ' ' 

Climate.- From October to May tlu? weather is almost rainless 
excejit in the mountains, where there are nightly showers and heavy 
mists, louring this season tlic rivers, which arc roaring torrents 
throughout the monsoon, arc almost all lost in the dry, absorbent 
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phiitiB. The temperature of the coast area varies from 65® F. in the 
night to 85® F. in the day— in thtt hot season it may reach 95° F. ; 
and on the mountains (3500 ft.) from 52® F. to 72® F. In the low 
grounds fever of an acute and hcmatiiric form is very prevalent. 

Flora and Fauna, — The faiiiui contains no indifTenous mammals, 
a wild ass which roams tluj eastern plains, perhaps its oldest denizen, 
is probably of Nubian origin; while the donujstic cattle, a peculiar, 
nnhnmpcd, small, shajjciy, AlchTtiey-liko bree.d, may be a race 
gradiuJly develoi)ed Irom cattle inijxn tcd at a di.stant period from 
Sind or Farther India. Tlieic* are 07 .^jjecies of birds known from 
Sokotra, of which 15 ani endem'c; of 22 r(.‘ptiles, genera and 14 
spccicjs are i)i!culiar; and oi tii land and fresh-watcT shells, I0 whose 
distribution great importance iit Inches, 4.1 species out of 47 are 
confined to the island. Among thi. oilier invertebi'atc groups there 
is also n. large jiroportion of eiKiemie s]>ccief.. 

The flora is even more peculiar than tlie fuima. Aloes, dragon's- 
blood (Dracaena), myrrh, frankincense, pomegTanate, and cucumber 
(Dendrocycios) trees are its most f.mioiis spi'cies. The phanerogams 
miinber 570, apportioned to 314 g;''n?ra, and of tin sc over 220 
species and 98 genera are unknown else v. lie re. The flora and also 
(though to a less degree) the fauna. i)ves''n( in" wiily Asian and Central 
African affinities, but, what is more interotoig, INlcvscan'iie, South 
African and Antipodcjam American ivlaf* ris;ii])s, indicating a 
very different distribution of land and w.iler ainl necessitating 
other bridges of communication than now ('xist. 'I'ln^ natural 
histcry of Sokotra, unravelled by the study of its geology and biology, 
has boon summariztjd by f^ofessor Balfour as follows ; — 

“ During the Carboniferous epoch there wits in the region of 
Sokotra a shallow sea, in which was deposited, on the toj) of the 
fundamental gneissses of this spot, . . . the sandstone of wliiedi we 
have such a large devoloimient in Nubia. . . , During tin; Fermian 
epoch Sokotra may have been a land surface, forming jiart of the 
great mass of land which jirobably existed in this region at that epoch, 
and gave tlic wide art.a for the western migration of life which 
presently look place, and by which the easb.Tii alfmi tiers in Sokotra 
may be explained. ’.In early and middle Tertiary times, when the 
Indian penin.sula was an island, an.l the sea wliicli stivtchtxl into 
Europe washed the base of the llim ilayaii hills, Sokotra was in 
great part .submerged and the great mar?s of limestone was de- 
posited; but its higher peaks were still above water, and formed 
an island, peopled' mainly by African species — the plants being 
the fragmentary remains of the. old African flora — but with an 
admixture of eastern and other Asian forms. Thereafter it gradu- 
ally rose, undergoing viokmt volcanic disturbance." 

By this elevation " Madagascar would join the Seychelles, wliich 
in turn . . . would run into the larger Mascaronc Islan Is. In 
this way, then, Africa would have an irregular coastdiiie, prolougcxl 
greatly south of the equator into th(! Indian Oc(\in, and running 
up with an advance upon the present line until it reached its north- 
west limit outside and south of Sokotra. Thunc.e an atlv^anced laud 
surface of Asia would extend across the Arabian S{‘ ). into t!u* Indian 
peninsula.” Sokotra thus " again b(icamo jiart of the ma' dinl, 
though it is likt?ly for only a short period, and iluring this union the 
Jile of the adjacent continent covenul its plains and Idled its valleys. 
Subsequently it reverted to its insular condition, in whicli stat<5 it 
lias remained,” 'I'he Antipodean- American element in the Sokotian 
flora ])robably arrived via tlu; Mascarene Islands or South Africa 
from a former Antarctic continent. 

Inhabitants, — The inhabitants, believed to number fnim 10,000 
to X2,ooo, are. composed oi two, if not iiloi’e, elvineats. t)u the coast 
the i)(;ople arc modern Arabs mixed with negro, Indian and Eurojx^an 
blood; ill the mountains live the true S<jkolvi, sup]^osevl to be origin- 
ally immigrants from Arabia, who have been isolated here from time 
immemorial. Some of them are as liglit skinned as JCuropeaus, 
tall, robust, thin-lippefi, slraight-iiosed, with straight black hair; 
others are shorter and darker in complexion, with round lie.'.ds, 
long noses, thick lips, and scraggy limbs, indicating ix;rhaj)s the 
commingling of mtirc than one Semitic peojile. 'rhoir maniu-r ol 
life is simple in llie (jxireme. d'heir dwellings are circular, rubble- 
built, flat, clay- topped houstjs, or caves in the limestone njcks. 
They .speak a language allied to the Malira of tin; opjio.sibj coast ol 
Arabia. Both Mabra and Sokotri are, according to Dr H. Miil.Uir, 
daughtc?r-tongiies of the old Sabaean and Minaean, standing in the 
same relation to the speech of tluj old inscriptions as Ctjptic does to 
that of the hieroglyphics. The SokotTaii longue has been, he 
believes, derived from tlu' JVIahra countries, but it ha.s become so 
differentiated from ihe Mahra that the two peoples understand 
each other only with dillicully. Sokotri is the older <>1 ilie two 
language's, and retains tlie ancient form, which in the Midiran has 
been moditiecl by Arabic and other influences. Hadibu, J\;illausayi.i 
and Khaduj) an; the only places of import aiicc in tlx- isk'ind. dadiini, 
or Tainarida (pop. about 400) the capital, is ])icturesi|iiely situated 
on tlie north coast at the head of the open liay ol 'I'amarida on a 
S(;micircular plain enclosed by spurs of the .Hagliier mountains. A 
dense grove of date palms sun-ound.s the viliagt;. 

Trade and Products, — The chief export is ghi or clariiied butter, 
which is sent to Arabia, Bombay and Zanzibar. Millet, cotton and 
tobacco are grown in small quantities. The most vahnible vegtdabh; 
products arc aloes and the dragon's-blood tree. The l^okotran aloe 
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is higlily esteemed ; in tlie middle ages the trade was )stly in 
products and in ambergris. The jieoplc live mainly on dates and 
milk. They own large numbers of cattle, she(’p and goats. Date*; 
are both home-grown and imported. 

History , — Sokotra has claims to be reckoned one of the most 
ancient incense-supplying countries. Among the “ harbour^' 
of incense ” exploited by \'arl<)us Pharaohs during some twenty- 
five centurie.s it is impossil)le to believe that the island could lu. 
missed by the Egyptian gallf'vs on tlieir way to tiie “ Land o:' 

identified by .several writers with Somaliland; nor that, 
though the roadsteads of the African coast WTre perliap.s oftener 
frequented, and for otiicr freights besides myrrh and frankin- 
cense, the sliores of Sokotra were m’gk‘<‘ted by such ardent 
explorers as those, for in.stimee, (»f Queen llalshep^ut of the 
181I1 dynast}'. They would liave found on the island, which 
is probably referred to under the name “ 'I'erraces of Incense 
(from its step-like conlouis), tlie j>recioiis ” auta trees ” — whose 
divine dew, lor use in the service oi their gods, was their special 
(piest '* in greater alv.inclance c.'.d in a larger numl.^er of species 
than any other country. 

To the Greeks and Romans Sokotra was kno'Aii as the isle 
of Dioscorides ; this nanu;, and that by which the island is now 
known, are usually traced beak a Sanskrit form, Dvipa-Sak* 
h jdhara, “ the isiaiicl abode (»f bliss,*’ wliiidi again suggest- 
an kleiitificatj()n with the ri 5 <r.Jt of Agatharcliides 

103). The Perij.dits of the I’.rvthraean Sea si)cak.s of thje 
i.sland as peopled only in one part by a mixed race of Arab. 
Indian and Greek tiaders. It was subject to the king of the 
In(‘ense Country, and was a meeting-place of Arabian and Indiiu'. 
ships. Cosmas in the 6th (‘cntury says that the people spoke 
(.^reek and were large!}’ Christian, with a bishop sent from Persia. 
The Arab geographers iJso had a tradition (.'f an early Greek 
seLLlement (whieh they ascribe to Alexander), but also of late' 
Persian infiuenee, followed by a s(‘ttlement of Mahra tribe.*- 
who partly adopted Christianity, 'i’he Sok<.»tri appear to hav* 
renmined Nestoriiin C'liristian.s, with a })i.*-hop under the metro 
piditan of Jk;rsia, through the middle ages, though there are indi- 
cations j)oiiiti.ng to a cmincxion willi the Jucoi)ite church. 
early as the joth c(‘nti!ry Sokotra wa.s a liaiint of pirates; in tho 
13th centur}’ .M)ulfcilii describes the inhabitants as “ Nestoriai- 
Chrl.stiuns and pirate.s " but the i.'-daud was rather a station oi 
tlie Indian (orsairs who haras.st.d the Arab trade with the Ear 
East. The poynilation .‘-eeins in the middle agt.-s to have beer 
much larger than it is now; /u'a.bian writers e.stimate the fighting 
men at i o ,000. 

'J'he J\irtugLiese under Tri.slu-.) da Ciinlia and Albu(|ucrque 
seized Sola tia in 1507 in piir.vuanci^ of Ihe design to control id,, 
the trade routes bet^vten Euf'.'jH' and tile E.ist, Sokotra heiu;. 
supposed to ( (.uumLiiid tl-e eiitram ^ lo the Red vSea. But on tii* 
capture Goa and the bnilding of 'a fo'rtre.ss there Albu(|uerqiK. 
caused the fort w’lii^i! de C..:i!ia had hail l)uiiL at ( oco (Taniarida, 
to be dismantled (1511). c.nd though Portuguese ships subse- 
(|uenlly raided tlie i:-laiid they made no <;lher .vettlement on it. 
'I’he Portuguese found th:i.L Sokotra was held b\' Arabs frou; 
J artak, but the ‘DiatiNcs*’ (a difiereut race) vveie Christian.s 
though in sad need i.'f ('oii\erdon. 'J'hi.s pious work .Portugne.st. 
priisls attempted, but with srant siicie.s.-i. However, as lau 
as the middle of llie i7tli (‘cntiir}- tiie Can-'elite lb Vincenzt 
found tluLt the people still called themselves Christian.s 
and lii'.d a strange mixture of Jewi.^h, ( hri.stiim and Pagai 
rite.s. 'Tlie women win? all ceJIed Maria. No trace of Chrisli 
anity is now found in the iidaiid, all the inliabilanls profe.ssiiij- 
Islam. 

A ( ertain dependenct' (at least o.' places on the coast) on sona. 
.sovereign of the Anibian » ojcT had endured before the occup«i 
tiou of '1’ania.rula by da Cun.ba, and on the withdrawa) ol 
the I^ortug'uese ilepetKknee on Arabia was le.sLimcd. li 
the loth leutury Sokotra formed j>art of tlie dominioiis of the 
suluin of Kishin. 'i'lie opening of the Suez Canal route to Indk, 
led to the island being .^tcun’d for Grea.l ‘Britain, iwoin 1870 
(aiward a small .'-ul.'.sids’ has l)een paid to t.he .sultan of Kishin 
by the authorities at .^den; and in 1886 ihe .sultan ('om ludi.c. 
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a m aty formally j)laring Sokotra and its dcpondencies under the 
jM-c'tcciion of Great Britain. Sokotra is regarded as a depen- 
ds noy of Adt‘n. but native rule is maintained, the local govern(ir 
C'T- viceroy of the sultiin of Kishiii lieing a member of tliat chief’s 
faniily, iM'd also staled sultan. Since it came under British 
i-ontrol the i land has be(‘ii N’i. ited by various scientific cxpt‘di' 
tions. riMfess(»r Bay lev Balfour madV an investigation in i8So, 
expeditions were h(‘aded by Drs Riebcck and Schweinfurth ii» 
iSSi. i>y Theodore Bent in 1897, and hv Dr IT. 0 . Forbes iiiid 
Mr CV’ivie-Grant (who also visited Ahd-cl-Kuri) in i89S'i8o<). 
Simiihanentivly -.itli the last-nanied a further expedition, 
coiuliicted ly iVofessor D, H. -Muller, iinc]<?r the aiispicx^s (jI 
the jTv.|>cri.Li Acadtnny (»f Sciimces of Vienna, visited Sokol nv 
A]h“]-( I -Kiiri and some other islets of tlu^ group to investigate 
liui'r gtsdogy and languages. V’ith the Indian governmenl 
ih-.' rela'.e>'^-- of the Sokotri have C)C<‘asiunally been strained, 
owing to their piniiieal teniiciicicN. 

AiiiMTL Koki isliti^l lies On in. M’.S.W. of Sokotni, and 53 m. 
V.. N. i .. 1ri.im Ca])e ChiuriLitui. is 20 ni. lou,-; by 3A » ..iu\N idlli. At either 
» ill*- island is liilly, th-.' ceniral p.'3.rt beiny a li>\v plateau. On 
: le north side is a sandy beach; on the soiitli chtls rise abruptly 
Ironi the orc‘;in. The high(?st ])an of t lie island is to-.-.ards its eastern 
end, where tlu; hilh rise to it. It is lar.srely arid and there are 

js.) j’er'Tii uu'iu stn^anis. Its ;/o<.)]o^>- n'seinbles tliat of Sokotra, 
iu:r tile jatiTi L includes land siiells atol scor[uons peculiar to Abd-td- 
Kuri. 'the inlrdiiiants, who Tnnn]>''r one to tuai hundred, speak 
aBol'.oiri and Arabic, and are cliieuv eiieaired in diving tor ]>earl shell 
on thi- Bacchus linuk I\.l'.. of liu* island. They live chielly on 
turtle (v.diich ahoun-.is in the isian<.i}, lisli and molluscs. The laud 
i' iio/,]'‘.re cultiv:it'.\l. 

1\?}.1 Fanin i< the name of tv.n rocky islets ri^iiig nearly 300 ft. 
ab A'e tile sea 13 m. Is.N.Jh of the western end of Abd cl-Kuri. 
ihrd.-' dock to them in great numbors; in coTise(i nonce they are 
i., •uyd'.. .ely eoNere.l with guano, which gives tlunii a snow-white 
i.r>:»eiT.i!i:e. The IJrutheiw (oJien I'.alled by the older navigators 
'rhe lj(‘ bet\ve(‘n Alv.l-’f ! Kuri jind Sokotra. Semha is (>.l m. 

long and 3 in. broad. It has rocky shores ami rises in a table-shaped 
niouniain to - pjo Ji. As in Abti-el Kuri ambergris is found on its 
^•.•.irc.^ and turtles aboiiud. Tiicrt is nnmiiig \vater all llie year. 
1 '. a lisliing groiini! of the Sokotri. ] )ar/.i lies 9 m. K. by S. of 
'^'■niaa. is 3]. m, long bv i m. brr.ad, atid rises almo.'^t ])erpendictilar)v 
j;e:u ihe sea to 1500 Jt. Tlu' top is flat. 'J'he cor.d banks which 
.MiiToiJuJ Sokotra* and The Brotiiers are united and are not more 
ituiu 30 tathums below .sed h vel; a valley some too fatiionis deerj) 
divid.es them from Lite bank around .Abd-ebKuri, while between 
Abd-ebKun and Caj'e Guardalui ciri* depths of over 500 iatlioms. 

Sec, for the history of Sokotra, Yule, Mavco Pnlo (1903 ed.), ii. 
.toe-410, and, besides the anthorities there dual, Yakut, s.e.; 
Ham kiTu. p. 52; Kazwini. ii. 54. Consult also ihe. C ommcntarics of 
Aii'i: - < Da'i'xhiiit.yque, \V. de 0 . Birch’s translation (l.ondon, 1^75- 
; .S.S4 For tie .^laur of ih'- island jit the begintiing ot the iStli century 
see Th'- account of the Frencii exjmdition to Yemen in 1708 ( Via^^io 
/a /’ A,ii'>ui J-c-lice: Venice, 1721); and, for the 19II1 century, J. R. 

L-'d, Cilv of (he Caliph:i, vol. ii. (I-ondon, 1840), and Mrs J. T. 
Bent. So lithcru Arabia, Souf^au and Sokotra (London, looo). For 
the t(5p )graphv, A:c., .^'Oe J\b‘d S.n and Gulf of Aden (5lh trd., 

i.ondnTi, 1900)' For s])ecial studies see I. B. Balfour, Hot any of 
Socotra ( fv'iinlmrgh, i8.ss); G. Schweinfurth, Das Volk inm Socotra 
(Leipzig, il. O. Forlx s (ecited by), The Natural History 0} 

:-y\otra and Abd-el Kuri (Liverpool, 1903): F. Ko.s.smat, dcr 

Lrc'n Sokotra, Semhe; un : Abd d Kuri (X'icnna, 1902); K. V. Wett- 
st' in in Veqctat ionsOildcr (3rd s'Tie^. 5th ]»t., Jena, 1906). See also 
1 . lackson] Socotra. Notes 'bii>ho^raphi(jues (Parj.s, 1892), a complete 
’bibliography 10 the year of publication. (H. O. F.; X) 

SOLANACEAE, in botany, an order of Dicotyledons belonging 
t the sub-class Syrnpctalae (or Gamopctalae) and to the 
sei ie.^ Tnhiflorae, containing 75 genera with about 1500 species, 
wid'dy dii-tribuled through the trf»pics, but passing into the 
temperate zones. The chief centre of the order lies in Central 
apd.’S;.uth America : 32 (.1 tlie gene ra are endemic in this region. 
Jt is represented in P>ri(ain }>y Giree genera including 4 .species : 
H>’o<cvnmus nigtr (]u‘rjhan<:). Sidamnn Dulcamara (Bittersweet), 
and S. nigrum and Atr(rpa Tl(Ilac!o 7 Jiia (Deadly Nightshade.) 

The jilants are lu rl):- , shrubs or small tri.’os. Solanum nigrum, 
a c'-mmon wc<r<l in waUc ]»lace‘-.. is a low arrowing annual licrb; 
S. iJul'omara is an irrc,eulaT*ly climbing herb jx-rennial by mcan.s 
o'. ;i v.*i(l‘;!y creifping rhizome; Atrof)a lUdladonna is a large jx-n niiial 
h'vb. The g'.m js SoUtnutn, to wiu(..li belong more tlian half the 
u;j’;i‘jur of sfiecies in the orrler, cojit.'dns jdant.s of very various 
Ii'Jm', •• iTieluding beside:, h(;rbs, :bnib:-, and trees. The h aves are 
fsov rally alteniatO; but in the flow<T* bearing jiarts of the stem are 


often in pairs, an arrangement which, like the extra-axillary position 
of the flowers or cym(5.s, results from a congenital union of axes. 
Thus in Datura (thorn apple) (fig. i A), where the branching is 
(lichasial, the leaf whicii originates at any given node becomes 
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Fig. I. — Diagrams illustrating branch development in Solanaccac, 
in A, Datura Stramoniim\ B, Atropa Belladonna* 

1 , II, Jll, Flower.s on inflorescences of succ(?ssivc orders; &, bract 
of 1 ; a, bracts of II; a', bracts of 111 , and so on. In A the 
branching is dichasial and tin; bracts are adnate to Ihoir axilhiry 
shoots up to the points at which th(! next branch (3S arise; thus a 
and /i appear to arise from axis II, though in rc?ality ori^nating 
on axis L In 15 the branching is cincinnal, one oi the two bninches 
at each node is uiKhwa loped and its bract a, a! , a" is smaller than 
tlu^ other inemb(?r of tlic pair, fT, which is adnate to and 
apparent!}’ carried up on its axillary liranch. 

raised upon its axillary shoot a.s far as the m‘xt liigher node, from 
whicli it apptrars to spring. In Atropa Belladonna (lig. i B) one ot 
the branches at each node is unLUJveloptui and Iheri^ is a pair of 
uiiecjual l(\aves; the .smaller subtends the branch which has not 
developed, the larger lias been carrical up Irom the nod<! below. 

An iutere.sting anatoniical feature is the prestmee in the stem 
of bicollateral bundles—that is, the vascular bundles have jihloem 
on the; inside as well as on the outside of the xylem. 

The hermaphrodite, generally regular, flowers have the parts in 
fives, 5 .s('pals, 5 petals, 5 stamens in alternating whorls, and two 
caqiels, which arc generallyVlactal oblicpu-Iy (see fig. 2, floral diagram). 
The sepals persist and often become enlarged in tJie iniit. 'i'he 




Fig. 2. — Floral diagram of Fig. 3. — Floral diagram of 
Solanum- tht; arrow indicates Schisanihus the aiTow indicate 
the oblique symmetry of the the obli(jue symmedry. Two 
flower. stamens only arc functional 


corolla is regular and rotate as in Solanum (fig. 2) , or belFsliaped 
as in AtropUy or somewhat irregular as in Hyuscyamus; in the ti'ibe 
Salpiglossicleae, which form.s a link with the closely allied order 
Scrophulariaccae, it is zygomoqihic, form- 
ing, c,g. as in Sehisanthus (fig. 3), a tw’o- 
liplietl flower. 'J'he stamens an; inserted on 
the corolla tube and alternate with its lobe.s; 
in zygoiuoqiliic flowers only two or four 
fertile stamens are present; the bilocular 
anthers oi>cn by slits or pores (fig. 4). The 
flowers arc generally conspicuous and 
adapted to insect pollination; honey is 
secreted on the tlisk at the base of the 
ovary or at the bottom of the corolla tube j.'n;. 4.— Stamen of 
bctwtjen the stamens. The ovary is usually a species of Solanum, 
bilocular, but in Capsicum become.s uni- showing the divergence 
locular above, while in some cases an of tlic anthtir-lobeg at 
in* growth of a secondary septum makes it the base, and the dehis- 
4-celled as in Datura^ or irregularly 3- to ta’nce by pores at the 
r, -celled as in Nicandra. Tlie aiiatropou.s -loex a. 
ovules art! generally numerou.^on swollen 

axile placentas, sometimes few 'as in Ccstrum, a large American genus 
\vith tubular flowers, species of which are grown in Brimin as ^ecn- 
housc plants; the simple style bears a bilobed or .sometimes capitate 
stigma (fig. 5). The Iruit is a many-seeded berry, as in Solanum, or 
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capsule, as ia Daiura, where it splits lengthwise, and Hyoscyamus (fig. 
6), where it opens by a transverse lid forming a pyxidium. 'I'he embryo 
is bent or straight and embedded in endo- 
sperm. The persistent calyx may serve to 
protect the fruit or aid in its distribution, 
as in the bladdery structure enveloping 
th(j fruit of rhy sails or the prickly calyx 
of species of Solanum. 

The order is divided into 5 tril rs; the 
division is based on the greater or less 
curvature of the embryo, tlie number of 
ovary cells and the regular or zygomorphic 
character of the flower. 'I'hc great majority 
of the genera belong to the tribe Solaiu'ae, 
which is characterized by a 2-cclled ovary. 
Lycium is a genus of tnujs or shrubs, often 
thorny, with a cylindrical or narrowly bt 11- 
shapctl corolla and a juicy berry; L. euvop- 
acum is a straggling climbtir often cultivated 
under the name of tea-plant. For Atropa 
sec Nightshade; A, belladonna yields the 
dnig atropin. For Hyoscyamus s(‘(3 IIen- 
EA^^E. Phyaalis, with 43 sjx'cies mostly in 
the warmer parts of Nf>rth and South 
America, includes P. alkckent’t, “ winter 



Fig. 5. — The pistil of 
Tobacco (Nicotiana Ta- 
bacum), consisting of 
the ovary 0, containing 
ovules. Idle style 5, and 
the capitate stigma g. 
The pistil is placed on 
the receptacle y, at the 
extroinity of the pe* 
duncle. 



Fig. G. — Sco d -vessel {pyxidium) 
of Ilenbanti {H voscyanius nigev) 
opening by drcuiiiscissile dehis- 
cence. 


cherry/' and P, peruviana ^ " Cape gooseberry." Capsicum {q,v.) 
is widely cultivated for its fruit, which are tlie so called chillies. 
Solanum contains 900 s])(sdes, among which are 5 . tuherosum (potato; 
17.V.), S. Lycopersicum (tomato ; //.t’.), and tlie two Ihitish sviecies 
already mentioned. For Mandra^oYa see Mandraklc. 'Fo tlu3 
tribe Datunjae, characterizetl by a 4-cell(;(l ovary lielongs Datura ; 
D. Stramonium (thorn apple), some timers found as an cscai>e 
in Britain, is officinal. Nicotiana, to wdiicb belong the tobacco 
plant (N, tahacum) aiul other cultivated sI)<^cie^5, and Petunia, 
are American genera belonging to the tribe- Cestreae, in wliudi 
the embryo is straight or only slightly bent, as it is also in 
tlic tribe Salpiglossidea(!, which is characterized by the zygo- 
monihy of the howers; Salpi^lossis and Schizanthus are kiiow-n in 
cultivation. 


SOLAR, SOLLER (Lat. solarium, Fr. galctas, Ital. soLaio), in 
architecture^ a room in some high situation, a loft or gc.rret, 
also an elifvaled chamber in a church from which to w^atch the 
lamps burning before the altars. The Latin solarium was 
used principally of a sundial^ but also of a sunny pari of a 
house. 

SOLARIO, ANTONIO (c. 1382 -1455), Italitin painter of the 
Neapolitan school, commonly called Lo Zingaro, or The Gipsy. 
His father is said to have been a travelling smith. 'Fo all 
appearance Antonio was born at (Jivila in the Abruzzi, althougji 
it is true that one of his ])icturcs is signed “Antonio de Solario 
Venctus,'’ which may possilily be accounted for on the ground 
that the signature is not genuine. Solario is said to have gom? 
through a lovc-adventure similar to that of the Flemish jiaiiiter, 
Quintin Massys. He was at first a smith, and did a job of work 
in the house of the prime Neapolitan painter Colantonio del 
Fiore; he fell in lin e with Colantonio’s daughter, and she with 
him; and the father, to stave him off, said if he would come back 
in ten years an accomplished painter the young lady should 
he his. Solario studied the art, returned in nine years, and 
claimed and obtained his bride. The fact is that Colantonio 
del Fiore is one of those painters who n<'vcr existed ; consequently 
hi.s daughter never existed, and the whole story, as itdating to 
these particular personages, must be untrue. Whether it has 
any truth, in relation to some unidentified painter and his 
daughter, is a separate ciuestion which we cannot decide. Solario 
made an extensive round of study— first with Lippo Dalmasio 
in Bologna, and afterwards in Venice, Ferrara, Florence and 
Rome. On returning to Naples he rapidly took the first place 
in his artii His principal performance is in the court of the 


monastery of S. Soverino— twenty large frescoes illustrating 
the life of St Benedict, now greatly deca3^ed; they present a 
vast variety of figures and details, with di'xterous modelling 
and colouring. Sometimes, however, I/) Zingaro's colour is 
cnide, and he generally shows weakness of draughtsmanship in 
hands and feet. ^ Ilis terultmcy is that of a naturalist — the heads 
lifelike and individual, and the landscape backgrounds better 
invented and cared for than in any contemporary. In the Studj 
gallery of Naples are three pictures attributed to this master, 
the most remarkable one being a “Itladonnaand Child Enthroned 
with Saints. “ The heads here are i(‘])uled to be mostly portraits. 
Solario initiat(?d a mode of art new in Napkjs; and the works 
painted between his timi? and that of Tesauro (^. 1470) are locally 
termed “ Zinganfschi.” lie had many scholars, but not of 
pre-eminent standing— Nicola Vito, Simone Papa, Angiolillo 
Roccadirame, Pitilro and Tppolilo dal Donzello. It has often 
been said that Solario painted in oil, but of this there is no 
cvid(?nce. 

SOLAR SYSTEM, in astronomy, the group of heavenly bodies, 
comprising tfu; sun and llio hodie3; which move; around the sun 
as a centre of attra<-tion, of which llic Earth is one. 'riicsc 
bodies may be classified as follows: first th.o Sun, Q, 
distinguished as containing much the grcaltT part of all the 
matter cum])(jsing the system, Ixung more than Goo times as 
massive as all the other bodies combined. Jt is this great rna^ 

, w'hich makes it the central one of the system. It is also, so far 
I as is know'll, the only incandescent body of the system , and 
Ihcrcfon; the only one that shines by its own liglit. Secondly, 
planets. The bodies of this class consist of eight major planets 
moving round the sun at various distances, and of an unknfiwii 
number of minor j)lanets, much smaller than the major jdanets, 
forming a .separate group. TJumIIv, satellites, f)r secondary 
planets rcvoh'ing around the major and therefore 

{i.cc{)mpanyirig them in their n?vt>liitions around the sun. A 
fourth class of bodies, the conslitvition of which is still in some 
doubt, comprises comets and mc^teors. These differ in that 
comets are visible cith(?r in a ttilescope or to the nal:<*<] eye, 
and seem to be cither w'b*'Ily or partially of a nebulous 
or gaseous character, while meteors are, individually at least, 
invisible to us cxetpt as they become incaiulc.^-c'cnt \yy striking 
the atmosphere of the earth. It is‘, however, an open quifstion 
whether a (ximet is other than an accainuilulion of meteoric 
bodies (see C'omet). 

'J’Ihj major ))lancts are separated into two groups 0/ four earli, 
between w'hich the minor planets, for the most part, revoK'e. 
The arrangement of the major jilanets, witli th<; numbers (f 
llurir respective satellites thus far know7i, in the order of distance 
from the sun, is as follows: — 

The first group in order — the .smallcjr major planets — 
comjirises : — 

Mercury, *?, w/ith no known satellite; 

Venus, V , w'ilh no known satellite; 

The Earth, w'itii one satellite, the moon; 

Mars, c7 , w'ith two sal(fllit.es. 

Outside of this group li(‘s the zone of minor planets or 
ast<Toids. 

Tlie outer group of maior planets comprises: — 

Jiijiiler, V-, with ‘even satelliUjs; 

Saturn, h. , with ten satcllitijs; 

Uranus, ^ or U, with four satellites; 

Neptune, with om; satcllile. 

The distances scyiarating the individual orbits in each groups 
seem to approximate to a certain order of progression, cxf)n‘Sscd 
in Bude’s law (s(ie Bode). But tluTe is an obvious gap between 
the two groupis of major planets which is filled l>y the group 
of minor planets. Taking the mean distance of this groups as 
that of a planet, the distance of the major planets closely 
approximates to Bodc’s law, except in thij case of Neptune. 

A remarkable feature of the solar system, w'liich distinguishes 
it from all other known .systems in the universe, is the symmetry 
of arrangenient and motion of its greater bodie.s. All the major 
planets and many of the minor planets revolve ia elliptic*. 
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orbiu so nearly circular in form tlmt the unaided eye would 
not notice tho deviation from that form. But as the orbits 
.vro not centred on the sun, whicli is in a focus of each, the 
li^placement of the seeming circle would he readily seen 
in the cas(^ of Menniiv' iiiid of Mars. 'I'lio same statements 
-ire true of the orbits of the satellites around their primaries. 
The major pLinets all move around the sun in the same 
direetion, fnun west to east, in orbits but litth? inclined to 
each other. All the known minor planets ha\'e the same 
ct)ninH)n direction, but their orbits generally have a greater 
crcentridiy aiuJ mut.uai inclination, 'i’he general rule is that 
the satellites also move round in the same direction, and in 
irbits of moderate incliiuitioii. iCxceptiuns occur in the case 
>l the satellites of Uranus, which arc lu e.rly perpendicular to the 
plane of the orbit. The satellite of Neptune, and one satellite, 
i'Mioebc, 01 Saturn, are also quite exceptional, tho diieclion of 
notion being retrograde. 

For tlu' elements of Hh' orbits, atvl the general character of 
uo .■^(‘veral planets see Pi.am; r. Details as to each are found under 
iie respective names ()1 the several planets. (S. K.) 

SOLDER (clcriied through tin' I’ronch from l.at. sohlure, 
’() make yoIidif \ firm), an alloyeasily melted and used for uniting 
is by a metallic cement two mcUiI surhu'es, joints, ctJgts, 6cc. 
See Brazing and Soi.uering.) 

SOLE {Solca), the mt'St valuable of European flat-fishes.^ 
For most people who look at lish nu rely fnmi tlu* culinary point 
of vieve, sohs arc of two kinds : true soles, with Mich vivieties 
as Dover soles and BrlNham soles (s]ii).s being lliC ntinie applied 
to young specimens), ttnd lemon soles, an inferitn- fish, which is 
:u.) sole at all, but a sort of dab (Clyj^/oap/ialus nticr/Hr/duilns). 
Leaving out the latter, there are live sptM its on tiie British coasts ; 
Tie common sole {Solea vulgaris), the Eivni h sole or sand sole, 

I he lemon sole of Yarreil (S, h 7 scan's), tlie ihit k-back (S. zuiricgala), 
a.nd tlie soicnette or little sole (S, luiai). i\Jl tliese agree in 
^ hc I ight side being (’olonred and l;iea.ring the eyes, in the elongate 
term, in the small eyes (sejiaratcd by o. sjiacx* covered with scaly 
•kin, in the srru-.il, twBted mouth, with minute teeth on the 
• olourless side onlyg and with the snc'ut projecting beyond the 
mouth and more or less hooked. All true soles are exctdlent, 
hut tliO (‘oiTiirion species is the only one which, from its larger 
^ize, growing to a length of 36 in. and auaining nuitrrity at a 
length of about 10 in., regularly on all llie markets. It 

j^’cur.s fmm tlu.* south-we.-t of Si a.r.diiuivia, Mecklenburg 

^nd Great Britain to the MediLerrancan. Most of tlie best 
.i-diing grounds for soles lie coinpi-ra lively near land, though 
rme spawning Uikes pla<’e s(;me miles away. 

Mncli iiUormaiion om the lile-hisi.ory of tho sole will be found in 
rht* ukju /UMj/ii by J. '1'. OuiiniiJgii an (i’iyiiioul]), l8yo). 

SOLEMN (Lat. sollemtu's, sollefiiiis, less correctly solnim's, 
'■early, annual ; from soilu^' talus, v.Iiole, entin?, Gr, 0A09, and 
lunus, year), properly ihc.t wliit h oe.< urs annually, IieiU’c at 
uiled intervals, regular, established ; tlie term being particularly 
j: ed of religious rites or ceremonies which recair at slated inter- 
veds, hence fe;;ti\T, sacred, marked by religious ceremony or 
ritual, and so grave, impres'^jive, svrrious, the most general 
■ urront usage. Another bran ii of meaning stri'sses the formal, 
'ir-s tomary aspcft; and hence, in such plirases a.s “solemn act/’ 
Drohiae in “ solemn form,” it mean:; that which is done wnth all 
aU'"- forms and ccrernonie;-^. 

SOLENT, THE, a strait of the English Channel, between the 
nriainlund (the <.oast of Hampshire, England) and the north- 
western coast 01 the Isle of W'iglit, forming the w'estern entrance 
to Southampton Water, Spithead being the eastern. Its 
length, from the eastern shore of Southampton Water to the 
Needles rocks oft ,the w’cstern extremity of Wiglit, L 15 m. 
'J’he general bread|l|.is from 2.} to 3 m., but between Stone 
I-’oint on the mainl^lpi and Egy})t Point on the north coast of 
Wight it narrowsto ^ i|>.;an(i 3^ m. north of the Needles there 
springs from the mainland a great sliingle bank, mostly only a 
few yards in breadth 44 wtve water, but nearly 2 m. in length. 

* TJ)c American iasciaiw;) is a small flat-fi.sh of 

^ai'urior quality, i ZlT" 
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It reduces the breadth of the Solent to a little over | m., and 
broadens at the end, on which stands Hurst C.astle, an important 
fortification dating from the time of Henry VIII. Here Charles I. 
was impri.soned in 1648. The coast of the mainland is low 
but picturesque, and is broken by the shallow estuaries of tlie 
Beaulieu River and the Lym, with the small port of Lymington 
upon it. The coast of Wight rises more tceply. On this side 
tlie Medina estuary opens northward, and those of the Newtov/n 
and the Yur north-westward into the strait. At the mouth oV 
Southampton Water is a projecting bar resembling but smaller 
than that of Hurst Castle, and like it bearing a Tudor fortrcs.s, 
Calshot Castle. 'Phe Solent is frc(|uently the scene of ^nicht 
races. The configuration of tlic coast causes a double tide in 
the strait. 

SOLESMES, a village of w^estern France on the left bank 
of the Sarthe in llic department of Sarthe, 2<) m, W.S.W. of 
Lc Mans by road. Jn to to a priory w^as founded at Solesmes 
and placed under tlut authority of thg abbey of La Couture of 
Le Mans. Siippresse<l at the revolution, it was established as a 
Benedictine monastery in 1830. In 1837 raised to tho 

rank of abbey and In'came a c(MTtro of h^arning; the. music here 
was also famous. A nunncr\' was afterwards founded beside it, 
but both institutions were al)an(lont‘d after ll'c passing of the 
associations law in j<;Oi. The irujnastcry, rebuilt at the en-d 
of tlie Toth ctmlur)', forms a lofty mass of buildings on the river 
bank. Its chiircli (T3tb and i6th centuries) is interesting only 
for the po.s.scssion of tw’^o masterpieces of sculpture of uncertain 
authorship, executed ajiproximately between j.'jqo and 1550. 
'rhe most striking represents the burial of Christ and is sheltered 
by a stone structure, the front of which is beautifully carved. 
An ari'hed opening in thi.s front reveals the central group of 
eight figures surrounding the tomb, that of Mary Magdalen in 
the foreground being remarkably lifelike and expressive. The 
other work similarly em loscd represents the burial of tho 
Virgin and is the later of the tw'o in date and in the yiiiro Renais- 
san(‘e style. Sculptures representing Jesus among the Doctors 
and other srene.s arc also in tlie clnircli. 

SOLETO, a village of Apulia, Italy, in the province of Lecce, 
from which it i.s 11 m, S, by rail, situated 299 ft. above sea- 
Icvcl. Pop. (t90t), 33.19. The Romanesque church of S. Stefano 
<*ontains Byzantine frescoes of the 14th century similar to those 
in the subterranean chapel of llu^ S; inti Stefan i atVaste, south 
of Otranto, and others sliow'ing the formation of an independent 
stylo. Tlie fine, richly decorated campanile adjoining tlic former 
cathedral was erected in 1397. 

SOLEURE (Ger. Sololhiirii), one of the canton.s of north- 
western Switzerland. Its total area is 305-5 sq. m., of which 
294 sfj. m. arc reckoned as “ productive,” jrT-3 scj. rn. being 
covered by forests and *29 sq. m. by vineyards. Save two .small 
d.'strids in its southern portion the whole canton is situated 
in the Jura range, while it is said to he the most irregular in 
shape of all the Swiss cantons, this being a icountcd for by the 
fac't that it consists simply of the territories won at different dates 
by the tow'n from which it takes its name. It includes most of 
the Aar valley bet ween the to^vn.s of Bienne and Aarau, neither 
of which is in the canton, while in its northern ][)ortion the w^aters 
join the Birs River, and in its southern portkai is the last bit 
of the Emme before its junction with the Aar. It comprises 
three isolated districts, of which one (Stcinhof) on the south is 
an “ enclave ” in the canton of Bern, w^hilc the otlicrs, Hofstet- 
ten, that includes the famous pilgrimage resort of Mariastein, 
and Klein Liitzel, arc on the Alsatian frontier, and bounded by 
the cantons of liern and of Basel. The highest p(»int in ftnc 
canton is the Hasen matt (4748 ft.), which forms the culminating 
summit of the Weissenstcin ridge, that rises just: north-wcfit 
of the town of Soleure, and boai^ts of an hotel well Imowm as a 
great centre for the air and whey cure. The canton is well 
supplied in its southern portion with railways, the main line 
from Bienne to Aarau running through it ])ast the great junction 
of Ollen, where the direct lines from Lucerne l)y the St Gotthard, 
from Bern, from Zurich, and from Ba.sel all unite. Formerly lAie 
districts composing the canton were in the dioceses of Lausaime, 
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Basel and Constance, but since tlic complete reor^aniz<vtion 
of 1814 tliey an; all in the dioccsc of Basel, the bisliop of which 
lias his chair in Solcurc. In 1900 the population was 100,762, 
of whom 97,930 wxTc German-speaking, 1912 French-spc;;king, 
and 829 Italian-speaking, while; 69,461 were “ Catholics (the 
( cnsus docs not distinguish between Romanists and Christian 
(atbolics, who arc still fairly strong here), 31,012 Protestants, 
and 159 Jews. The capital is Soleure, while the only other 
important town is 01 ten (69(>9 inhabitants). Between Solcurc 
and Granges or Grciichcn (5202 inhabitants) is the village of 
Selzach, whore since 1893 a passion-play has been performed 
every summer by the inhabitants. 

Till iilmit 1850 the <’anton was mainly agricultural and 
pastoral, its pastures numbering 209, capable of supporting 
.1179 cows and of an estimated cupitil value of 2,305,215 francs. 
Nowadays it is distinguished for the variety of its industries, 
especially in and around Soleure and Oiten, among them being 
w^itclv-making, .shoe-hiclories, cotton-spinning and cement 
factories. 

The canton is divided into ten administrative districts, that 
( oinpriso 132 communes. The present cim tonal con.stitnlion 
dates from 188 7, but was revised as to some important yx)ints 
ill JtS<)5. I'he Kantonsnil, or le gislative assembly, is elti'ted 
(since 1805 according to iht? priiH'iplos of proportional repre- 
.sentalion) by all citizens over twenty years of age, in the pro- 
l)ortii;n of oni; memb(;r to 800 inhaliiianls. Since 1S95 
people have el<;ckd the Re^itrnw^sral or executive, consisting 
of five members. In both cases the pcri( d <'-f ottice is lour 
yt'ars, though on the demand of 4000 citizens a pi pulcr vote 
must be taken as to whether tile existing meirii-ers shall 
(untipiie to sit or not. In the canton the “obligatory refer- 
endum’^ and the “initiative” have obtained since 1875. By 
the former all laws passed l>y tlie legislative assembly, ar.d ail 
jinancial resolutions involving the expenditure of 100,000 francs, 
ov of an annual sum of 15,000 francs, must l')C approved by a 
popular vole. By the latter 2000 citizens can compc*! the 
legislative a.sseml)Iy to ('onsider any propo.sal for making a new 
law' or for amending an old one. Further, the demand of the 
majority of the assembly or of 3000 citizems is sufficient to 
necessitate a popular vote as to the advisability (i revising 
the constitution, the revised draft itself reijiiiring a further 
])opular vote. The two members of llu; federal Standrrat and 
the five members of the federal Nalionalrat are al.so chosen by 
a popular vote. 

AuTiioKirms. J. Amict , Das St IJvsus f^ary-Stift d. Stadt Solrure, 
Opts. (Soleun;, 1 878- i^Ou), and Die Crfindmif^s-Saf^e der Schrrstcr- 
stddtCy Solothuvn, '/Aivirh, und Trier (Solouro, 1890); G. Bloch, 
under ans d. Amhassadnrenhrrrschajt in Soleure, (Biel, 

1898); W. T'lnry, Die industrielle Jintwickelnn^ d. Kant. S. (Solcurc;, 
1908); K. Moisterhans, Alteste Geschichte d. Kant, Solenre his (ySy 
(Soleure, 1900); J. R. Kahn, Die Milicldlt, Kunstdrnkmdlrr d. Cant. 
Soleure (Ziiricli, i 8<)j): K, E. Schuppli, Geschichte der Stadivcrfnssunt* 
von Soleure (P>!isc'i, 1897) ; P, Strolinuicr, Der Kant, Soleure (St 
(iall and Bcn-ii, 1831)); A. StrCiby, Die Weidvwirthschajt im Kant, 
l<aleure (Solcmre, 1896); and E. I'atarinolf, Die Bethcili^ung 
Solothurns am Schwabenhriee, 1,100 (Solcurc, 1899). 

(W. A. B. C.) 

SOLEURE, tlie capital of the Swiss canton of that name, 
is an aiKMOiit little town, almost entirely situaktcl on the left 
bank of the Aar. It was a Roman castrum^ remains of which 
still cxi.st, on the highway from Avenches to Basel, W'hile its 
po.sition at the foot of the Jura and close to the navigable portion 
of the Aar has always made it a meeting-point of various route?;. 
Five railway lines now branch thence, w'hilc a sixtii has been 
recently added, the tumiel beneath the Weis.semdcin to Mouticr 
Grandval having been completed. It w’as .strongly fortified 
in 1667-1727, but since 1830 these defen(x;s have be;cn removed 
for reasons of practical convenience. Its chief building is the 
minster of SS. Ur.sus and Victor, which dates from the 18th 
century, though it stands on tlie site of a far older edifice. 
Since 1828 it has been the cathedral church of the bishop of 
Ba.sel, but in 1874 its chapter was suppressed. The ancient 
dock tower has a quaint 16th-century clock, while Ihe old(?r 
pwtions of tlie town hall date still farther back. The early 
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17th-century arsenal contains the finest coll.^ction cl armour and 
old w'capons in Swilzerland, w'hllc the modern museum houses 
a spJfmdid collection of fossils from the Jura, tlie spcciinen.s 
of Alpine rocks collected by J'’. J. Ilugi (1796-1855), a native 
of Soleure, and a Madonna by tlie younger Ihdl.H.in. Tlu; 
building now u;’.cd as the I'antonal se.hool w*as formerly the 
residence of the .hVench ambassadors to the Swi.ss confederation 
from 1530 to 1707. 'i'here are some fine idth-century fountains 
in the little towu, which in its older portions still kexps mudi 
of its medieval aspect, though in the modern subiirlis and in the 
neighbouring villages there; is a certain amount of industrial 
activity. The Polish patriot Kosciusko died liero in 1817; 
Ivis heart is pre.ser\'cd at Rapit^ rswil, but his body is buried 
at Cracow. In ipoo the town had 10,025 inhahilants, alrno.st 
all German-speaking, while llicre were 6098 “ (at holies ” 

(either Romanists or Christian (Va holies), 3814 Protestants, 
and 81 Jews. In 1904 there; w't;re twenty clit'relic.s or chapels 
in the town itself. Oie mile nortli of the towm is t.lic Hermitage 
(‘f St Verena, in a striking roek gorg(‘, ahe^ve wliieh rises the 
Weissen stein ridge, tlie hotel < 11 whieli (4223 ft.) is miadi 
fref|uented in .summer for the air and whey cure as well a.s h.r 
the glorious Alpin(‘ panorama that it eiMiimaiKls. 

A i6tli-ccntury rhyme claims ha* the town of Soleure the fame 
of being the oldest place in “ (.‘ellH ” .save IVier. ('rrtainly its 
name, “ Salorliirisim,” is found in Ronuin in; erlpl ii'us, and iu 
position a.s r.()mman(ling the appr(!ae.h to the Khim; fiom the 
.‘•^onUi-wcst lia:; led to its being iiKU-e than oniu; .stn.Jigly furlifieih 
Situated just on the borders of Alarnannia and Bui'gundy, it 
seems to have inclined to Llic allegiance ('1 the latter, and it wes 
at Soleure that in 1038 the Burgr.ndian m.'blcs made their final 
.submission to the German kiijs% ti(>nr;u.l I!. 'I'lie medieval 
tow'u grew' up round lh(' hoii;.e of ;t.('ular cam.ins founded in tla; 
Toth century in liononr (d St Ursus and Si \dc1(>r (two of the 
dPicbun lcgi()n who are .siiid to h.ave been martyn'd here in 302) 
l)v Qttcen Bertlua. the wile of l<iid<:lp]i 11 ., king of Burgundy, 
and w'iis in tlx? di' Cv-: i; of Liiic anne. 'i he prior and ('anons 
had many rights tl;c lt)wm, Imt criminal jurisdiction 

n'Tuaiiied witii the kings of Jluigiincly, tlicn pas.sed I.0 the 
Zitliringcn dy;;a:.t)\ jind i/ii its ex- iix'l ion in 1218 reverted to the 
emperor. I'l.e ciiy llnis l)c<‘c..nK‘ a free inipcrlal <'ily, and in 
1252 sh.ook off the Jurisdlcniou of th.o c.anouis and to-ok them 
nruler its protection. In 1295 wv find il allied with Hern, and 
I this conn(;xi(ai i.s tlie lay to its later liist<iry. Jt helped Bern 
I in 1298 in tlic great fight against the noldcs at Dornhiihl, ard 
again at Laupen in 1339 against the je alous Burgundian ntjbks. 
iL was bcsieg(;d in 1318 b)- Duke Ja;ojxi]d of Austria, but he w^as 
(S)inpelled to withdraw'. In the i.jtli century the government 
of the tov/n fell inlo the haruls of th.e gilds, wlio.so memliers 
practically filled all tin; public ofliee.s. Through Pj(;rn, Solcurc 
was drawn into as;’.c.cicUi{>n w*itli the Swiss Confederation. An 
attempt to surprise it in 1382, made by tlu; Ilali. burg.s^ was 
foiled, and rcrailted in the admittance of Solcurc in 1385 into 
the Swabian Leiigue and in its sharing in th<i Scrnpa<di War. 
Though Soleure took no part in that liattk*, it w'as iTa ludcd in 
Mie Sempaoii ordinance of 1393 and in the great treaty of 1394 
bv which the Hahsburgs renenneed tlxjlr claims to all territories 
w'aliin the Coiiicdcration. In .141.1 Soleure sought in vain to 
be admitted into the Cionfedcration, a prieilcge only granted 
to her in 1481 at the diet of Stans, after she had taken part in 
t.lie Aargau, Italian, Togg(*nbiirg, c.r.d Burgundian Wars. It 
w'as al.so in the T5th century that by purchase or conquest tlic 
towm acquired the main part of the territories forming the 
jire.sent canton. In 1520 tlic majority of the “ communes ” 
went over U ) the reformed faitli, and men wxtc sent to hght on 
Zwingli’s side at Kappt 1 ( 1 530 ^ ^^Lit in 1533 the (dd faitl; regained 
its sway, and in tc 86 S ecure w'a.s a member (d the G<dden, or 
Borromeari, League, 'riiougb the city ruled the surrounding 
districts, the jicasanls w'cre fairly treated, and hence their revolt 
in 1653 was not so desperate as in otlier places. Soleure 
was the usual residence of the h'rench ambassador from 1530 to 
1797, and nn doubt this helped on the formation of a “ patri- 
ciate,” for after 1681 no fresh citizens were adniitted, and later 
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\ve find only twenty-five ruling families distributed over the 
eleven gilds. Serfage was abolished by Soleurc in 1785. The 
old system of the city ruling over eleven bailiwicks came to an 
end in March 179S, when Soleiire opened its gates to the French 
army, and it was one of the six “ directorial ’’ ('antons under the 
1803 cnnstiliition. In 1814 the old aristocratic government 
was set up again, but this was finally broken down in 1831, 
Soleurc in 1832 joining the league to guarantee the maintenance 
of tlie new cantonal constitutions. Tliough distinctly a Roman 
Qitholic canton, it did not join the “ Sonderbund,” and voted 
in favour of llie federal constitutions of 1848 and 1874. 

(W. A. B. C.) 

SOLFATARA, a volcanic vent emitting vapours chiefly of 
sulphurous character, whence the name, from the Italian solfo 
(sulpliur). The typical example is the famous Solfatara, n(‘ar 
Puzzuoli, in ilie Phlegracan Fields, west of Naples. This is an 
old crater which has not been in adive eruption since a.d. 1198, 
but which is continuously exhaling heated vapours, chiefly 
hydrogen sulphide, sulphur dioxide and steam. These issue 
fnim orifices in the crust, on the walls of which are yellow 
incrustations (»f sublimed sulphur, sometimes orange-red by 
association with arsenic sulphide, whilst the trachytic rocks of 
the \'olcano arc bleached and corroded by the effluent vapours, 
with formation of such products as gypsum and alum. Sal 
ammoniac occurs among the sublimates. 'J’he term solfatara 
has been extended to all dormant volcanoes of this type; and a 
volcano which has ceased to emit lava or as lies, but still evolves 
heated Viipours is said to have passed into the “ solfataric 
stage.*’ Kxam[)les are to be found in many volcanic districts. 
By French geologists the term soufriere is u.sed instead of the 
Italian stdfatara. (See Volcanoes.) 

SOLFERINO, a village of Lombardy, Italy, in the province 
of Mantua, 5 m. of San !Martino della Battaglia (a rail wav- 
station 72 in. E. of Milan on the line to Verona), situated 
410 ft. above sea-lev-el, on the .south-west edge of the hills 
bordering the Lake of Garda on the south. Pop. (1901), 1350. 
It was the .^cene of a battle fought on the 24th of June 1859 
between the allied Franco-Sard in ian army under Napoleon III. 
and Victor Emmanuel, and the Austrian army commanded 
by Francis Joseph 11 ., in w-lii<!h. after a severe contest, the 
latter retired over the Mincio (see Italian Wars). The battle 
fought by the Sardinians on the left w'ing of the allied army is 
often called by tJjc separate title of San iMartino, from a hamlet 
near the Brcscia-\’erona railw'ay, about wiiich it was fought. 
From this battle, a certain shade of blue was designated by the 
name of Solfcrino, and was v'erv j)oj)ular for some v ear.s, though 
now, unlike its companion “ riiagn?nta,'’ it is forgotten. 

SOLI (mod, Mezetiii)^ an ancient town of Asia Minor, on tlie 
coast of Cilicia, between the riv'crs Lamus and Pyrarnus, from 
each of which it is Eihoui 62 m. Colonists from Argo.s in Greece 
and Lindus in Rhodes arc described as the founders of the town, 
which is first mentioned at the time of the expedition of the 
younger Cyrus. In the 4th century B.c. it was so wealthy that 
Alexander exacted a fine of 200 takmts. In the Mithradatic 
War, Sf)li was destroyed by 'i'igraries, l)ut it wa.s subsequently 
rebuilt by Pompey, who settled th«ie many of the pirates 
whom he }iad captured, and calhrd the town Pompeiopolis. 
Soli was the birthplace of Chrysippus the Stoic and of the |X)els 
Philemon and Aratus. 7 "he had Greek spoken there gave rise 
to the terjn soUtcisrn, which has found it.s way 

int(j all the modern languages of Europe. The ruins, which lie 
on the riglit h.-ink of the MezetUi Su have been lat civ plundered 
to supply building material for ]\ler.sina, and little remains 
except part of the colonnade w'hich flanked the main street 
leading to the harbour. The place is easily reached from 
r.Tersina by carriage in about ij hours. (1). G. H.) 

SOLI, a Greek city on the north coast of Cyprus, lying at 
Soliais in the metalliferous country round Karavortasi near 
Lcfka, on the south side of Morphou Bay. Its kingdom was 
bounded by the territories of Marion, Paphos, Tamassus and 
Lapathus. It was believed to have been founded after the 
Trojan War(^. riSo) by the Attic hero Acamas; but no remams:/ 
Lave been found in tliis district earlier than the Early Iron Age 


[ (c. 1000-800). The town of ** Sillu,” whose king Irisu was an 
ally of A.ssur-bani-pal of Assyria in 668 B.C., is commonly .sup- 
po.sed to represent Soli.^ In Hellenic times Soli had little 
political importance, though it stood a five month.s’ siege from 
the Persians soon after 500 b.c.; its copper mines, however, 
were famous, and have left copiou.s slag heaps and traces of 
small scattered settlements. A neighbouring monastery is 
dedicated to Our Lady of the Slagheaps ” {Panagia Skour- 
gidiissa). But the copper seems to have been exhausted in 
Roman times, and thereupon Soli became desert. 

See W. H. Engel, Kypros (H(?rlin, T8.|r ; classical auth()n1:i(‘s) ; 
J. L. Myres and M. Ohiicfalsch-Richtcr, Cyprus Museum Catalogue, 
(Oxford, iSgo ; antiquities) : G. F. Ihll/ BriU Mus. Cat. Coins of 
Cyprus (London, 1904; coins). (J, L. M.) 

SOLICITOR, in England, an 0 Ulcer of the Supreme Court of 
Judicature qualified to conduct legal proceedings for his clients : 
see also Attorney . Previous to the reign of Henry III. the 
common law considered it indispensable that the parties to a 
suit should be actually present, but the privilege of appearing 
by attorney was conceded in certain cases by special dispensa- 
tion. The passing of the Statute of Merton and subsecjuent 
enactments made it competent for both parties in all judicial 
proceedings to appear by attorney. Previous to the passing 
of the Judicature Act of 1873 there was a distinction between 
the terms solicitor ” and “ attorney.” Solicitors appear to 
liave been at first distinguished from attorneys, as not havnng 
the attorney’s power to bind their principals, but latterly the 
distinction was between attorneys as the agents formally 
appointed in actions at law, and solicitors who took care of pro- 
ceedings in parliament, chancery, i)rivy council, ikv. In 
practic-e, however, and in ordinary language, the terms were 
synonymous. Down to the 17th century the solicitor of the 
chancery courts was considered inferior to the attorney of the 
common law courts, but the rapid growth of equity jurisdic- 
tion gav'G the solicitor an importance in no degree inferior to his 
fellow practioncr at the common law. Until 1873 it was usual 
for attorneys to be admitted as solicitors as well, but th(‘ Judica- 
ture Act (if that year enacted that all persons admitted as 
solicitors, attorneys or proctors of an English court shall hcnce- 


forthbe called solicitors of the Supreme Court. Regulations 
regarding the (jualification of attorneys are found as far back 
as the 20 Edward 1 . (1292), and the profession has bt^en strin- 
gently regulated by a series of statutes passed during the rqth 
century, notably the Solicitors Act 1843 and the Solicitors Acts 
1877 and t888. 

Every person, before he can b(‘como a duly qualified solicitor, 
must servo an appn.'iitieesliip or clerkship to a praclisini; solicitor 
for a term of years varyiiij^ from three to five, he must all the 
necessary examinations, lu^ must be duly adiriitted and entered 
on the roll of solicitors kepi bv the 1 ncoq)orat(;d Law Society and 
must tnk< out an annual certificate to practise. The organization 
of the i)rol'(jssion is in the hands of the Incorporat(?d .l.aw Society, 
lestablishcd originally in 1827, in succession to an earlier soi:iety 
dating baeU to 1739, it was incorporated in 1831. It began courses 
of lectures for stiKlents in 1833 and ten years later was constituted 
registrar vif attorneys and solicitors. In 1 860 it obtained the j)ower 
of suing un<inalified solicitors and in 1SS8 it was given llu* custody 
of the roll of solicitors, on the abolition of the ofhctJ of the clerk of 
the J’etty Bag. The Solicitors Act of 1888 vested in the Incor- 
porated Law Society the power of investigating complaints as to 
the professional conduct of .solicitors, as well as power to refuse 
tf) renew the annual certificate of a solicitor, subject to the solicitor's 
right of ai)p(N'il. The statutory committee of the Incorjiorated 
Law Society may make a]^plication to the court to strike a soiicitor 
off the rolls without preliminary inquiry by the commilhie where 
he has been convicted of a criminal olTencc, but where he is alh'ged 
to have been guilty of unprofessional conduct or a statutory offenice 
the committee first hold a preliminary inquiry. Apart ‘from it.s 
judicial administrative authority it has exercised powerful influ- 
ence in the attitude which it has frequently taken towards proposed 
legislation. Mcmbershii:) of the society, which is not compulsory, 
is open to any duly qualified jiractising solicitor, on approvid by 
the council. No person, however duly qualified, can be admitted 
as a solicitor till he has attained the age of twenty-one years. 
Though admitted as a solicitor and his name entered on the roll 
he is not at liberty to practise until he has taken out his annual 
certificate, the fees for which vary according as the applicant 


A E. Sclirader, Abh. /v. Preuss. AL lEws. (1879), pp. 31-30. 
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intends to practise in London or the provinces. Solicitors now 
have a right to practise in any court, i.e. in every division of the 
High Court, in every inferior court, in the ecclesiastical courts 
(as proctors), in the court of appeal, in the privy council and in 
the House of Lords. I'heir right of audience, however, is re- 
stricted. They may appear as advocates in most of the inferior 
courts, as before justices, magistrates, coroners, revising barristers 
and county courts. They liavc no right of audience, however, 
in the Mayor's court, London, nor in the High Court of Justice, 
priv}' council or House of Lords, where, from time immemorial, 
tlie right has pertained to the bar, but they have right of audience 
in chambers and certain bankruptcy matters. Since the Con- 
veyancing Act 1881 solicitors may do all kinds of conveyancing, 
which formerly was considered the exclusive business of the bar. 
The Conveyancing Act 1881 having made great changes in the 
practice of conveyancing, it became necessary to place the re- 
muneration of solicitors upon a ncjw basis. This was done by the 
Solicitors' Remuneration Act, passt^d on the same day as the 
Conveyancing Act. It i)rovidcs for the framing of general orders, 
fixing the principles of remuneration with rel crence intev alia to 
the skill and responsibility involved, not, as was generally the case 
before, with r(^f(?niiic(? simply to the length of the documents 
perused or prepared. A solicif:or is not rcsponsiblti for statements 
made by him m his professional caj)acity as an advocate, and all 
communications wliicli pass betwetiii a solicitor and his client artj 
privileged, so also is any information or document which he has 
obtained in his professional capacity on bcdialf of his client. The 
relation of solicitor and client dis(]ualifies the* former from dealing 
with his client on his own behalf, while it gives him a lien, on pro- 
fessional services, over the deeds, &c., of the client in his possession. 
A solicitor’s remuneration is minutely arrangtid by statute and he 
has no i)ower of recovering mort* from his client than his statutory 
charges, and he is liable to be sued for damages for negligence in 
his client's behalf. Certain personal imivileges belong to a sV^licitor. 
He is free from serving on juries, nor need he, against his will, 
serve as a mayor, alderman, sheriff, overseer or churchwarden. 

In Scotland solicitors in the Supreme Court are not, as in England, 
the only persons entitled to act as law agemts. They share the 
privilege with writers to the sigiuit in the Supreme Court, with agents 
at law and i)roeurat<)rs in the inferior courts. They W(Te formed 
into a society in 178.^ and incori-)orated in 1790, and are usually 
recogniztJd as members of the College of Justices. This difference 
is, however, now ol little importance, as by the Law Agents Act 
1873 any person duly admiltetl a law agent is entitled to iu*ac1.is<5 
before any court in Scotland. In the Unit(‘d States the term 
solicitor is usc^d in some stales in the sense of a law ag<mt imictising 
before a court of (jrpnty. 

Many of the gnrat iniblic offices in ICugland and the Unitc'fl 
States have their solicitors. In Knglaiid tlu; trtjasury solicitor fills 
an especially iiii])ortant position. He is responsible for the en- 
forciuiient of paym(?nts due to th<? tn^asury, and conducts geiuTally 
its legal business. 'J'lu? ollicc of king's imoctor is also combined 
with that of treasury solicitor. Under his iiowtTs as king’s i^roctor 
tile treasury solicitor acts as administrator of the iiersonal estatt; 
of an intestate which lias lapsed to the crown, and iiitiTvencs in 
ca.scs of divorce where collusion is alleged (si?e under Pkoctok). 
Under the Prosecution of Ofttiiices Act 1884 he also acted as dircjctor 
of iiublic prosecutions, and was sometimes calhKl Crown Solicitor. 
By the l^rosecution of Otlences Act 1908 the uffjce of director of 
public prosecutions was s(‘parated from that of treasury solicitor 
and made a separate appointment. In Ireland, solicitors called 
crown solicitors are attached to each circuit, their duty bt'ing to 
prepare the ca.se for the crown in all criminal prosecutions. In 
the United States the office of solicitor to the triiasury was created 
by Act of Congre.ss in 1 830, Ilis principal duties arc to take measure ■. 
for protecting the revenue and to deal with lands acejuired by tin; 
United States by judicial i)roce.ss or vested in tluim b}' security 
for payment of deVits. 

See K. B. V. Cliristian, A Short History of SoiicMors; Cordery 
on Solicitors; and A. P. Policy, Law Afjccting Solicitors* 

SOLICITOR-GENERAL, in England, one of the law ofTicer.s 
of the crown, ajipointed by letters patent. He is always a 
member of the House of Commons and of the political party 
in power, changing with it. His duties arc practically the same 
as those of the attorney-general {q,v*), to whom he is subordi- 
nate, and whose business and authority would devolve upon 
him in case of a vacancy in the oflice. He receives a salary of 
£6000 a year, in addition to fees for any litigious business he 
may conduct on behalf of the crowm. The po.sition of the 
solicitor-general for Scotland in the main corresponds with that 
of the English solicitor-general. He is next in rank to llic 
lord advocate. In the United States the office of solicitor- 
general was created by Act of Congress in 1870. 

SOUNGEN, a town of Germany, in the Prussian Rhine 
Province, on a height above the Wupper^^ 13 m. S.E. of 


Diisseldorf, and 20 m. N.E. of Cologne by rail. Pop, (1905), 
49 ^ 0 ^^* Solingen is one of the chief seats of the German iron 
and steel industry, its speciality consisting in all kinds of cutlery- 
Solingen sword-blacles have been celebrated for centuries, and 
are widely used outside Germany, while bayonets, knives^ 
scissors, surgical instruments, files, steel frames and the like are 
also produced in enormous quantities. These articles arc largely 
made by the workmen at their own homes and supplied to the 
depots of the large dealers; tliere are about 20,000 workers 
in steel in Solingen and the vicinity. Solingen received its 
municipal charter in 1374. Sword-l)lades have been made 
here since tlie early middle ages, and tradition affirms that the 
art was introduced during the Crusades by smiths from 
Damascus. 

SOLINUS, GAIUS JULIUS, Latin grammarian and compiler, 
probably flourished during the first half of the 3rd century a.d. 
He was the author of Colledanea reriim memorahilium^ a 
description of curiosities in a chorographical framew'ork, 
Adventus, to whom it is dedicriled, is identified with Oclatinius 
Adventus, consul a.d. 218. It contains a short description of 
the ancient world, with remarks on historical, social, religious, 
and natural history (|uestions. The greater part is taken from 
Pliny's Natural History and the ge()gra])hy of Pomponius Mela, 
According to Mommsen, Solinus also used a chronicle (possibly 
by Cornelius Bocchu.s) and a Chovographia plimam^ an epitome 
of riiny\s work with additions made; about the time of Hadrian. 
Scharz, however, suggests the Roma and Pralum of Suetonius. 
The Collectanea was revised in the 6th ronlur\" iindcM- the title 
of Polyhisior (subsefjuently taken for the author’s name). It 
was popular in the middle ages, hexameter abridgments being 
current under the names of Thcodcricus and Petrus Diaconiis. 

'rhe commemtary by Saumaise in liis PUnianae cxerciiationcs 
(1689) is indispensable ; best (‘dition by Mommsen (1895), with 
valuable introduction on tlie MSS., tlie autkoritit^s iis('d by Solinus, 
and sub.se(|ueiit compilers. See also TeulTel, Hist, of Roman 
JMcratme (Kng. trails., Jooo), 38(1; anti Sciianz, Gcschirhte tier 
ronnsihen JMlcratur (1904), iv. i. There is an old English trans- 
lation by A. Golding (1387). 

SOLIPSISM (Lut. solus^ aloru?, ipse, self), a philosophical term, 
applied to an extreme form of subjective idealism which denies 
that the human mind has any valid ground for lu lieving in the 
existence of anything but itself. “ It may best be defined, per- 
haps, as tlie doctrine that all e.xistence is experience, and that 
tliere is only one experient. The Solipsist thinks that he is the 
one ! (Schilhir), It is presented as a solution of the problem of 
explaining the nature of our knowledge of the external world. 
We cannot know things-in-thcmsclves : they exist for us only 
in our cognition of them, through the medium of sense-given 
data. In V. II. Bradley’s words {Appearance and Reality) i 
“ I cannot transcend experience, and experience is my experi- 
en(‘c. From tliis it follows that nothing lieyond myself exists; 
for wliat is experience is its (the self’s) states.” 

Sec Idealism ; idso F. C. S, Schiller, Mind, New Scries (April 1909). 

SOLfS, ANTONIO D£ (1610-1686), Spanish dramatist and 
historian, was born in t6io at Alcala do Henares (less probably, 
Plasencia), and studitid law at Salamanca, where he pro- 
duced a comedy entitled Amor y obligacidn, which was act^ 
in 1627. He became secretary to the count of Oropesa, aiid in 
i 6«)4 he wa.s appointed F(;cretary of state as well as private 
se(Telary to Philip IV. Later be obtained the lucrative post 
of chronicler of the Indies, and, on taking orders in 1667, severed 
hi.s connexion with the stage. PTc died at Madrid on tlie 19th of 
April 16S6. Of his ten extant plays, two have some place in 
the history of the drama. El Amor al uso was adapted by 
Scarron and again by Thomas Corneille as V Amour d la modCy 
while La Gitanilla de Madrid, itself founded on the novcla of 
Cervantes, has been utilized directly or indirectly by P. A. 
WollT, Victor Hugo and Longfellow. The titic.s of the remain- 
ing seven arc Triunjos de amor y fortuna, Euridice y Orfeo, 
Ei Alcazar del secreto, Las Amazonas^ El Doctor Carlino, Vji 
Bobo hace ciento, and Amparar el enemigo* Amor y ohhgactdn 
survives in a manuscript at tite Biblioteca Nacional. The 
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Jfistoria dela conquista de Me}ico,coyeni\ff the three years between 
the iippointmeiU oi ('ortes to comuiaiul the invadin^^ force and 
liie fail of tht' city, deservedly ranks as a Spanish prose rhe-sic. 
Ii was published in 1684; an Kngii.^ U translation by Townshend 
appeared in 1724. 

SOLITAIFiE (hr. for solitary' •‘), a ir^:tme played on a board 
indented with 33 or 37 luTnispluTical holh'ves, with the same 
number of balls or marbles. An nnocrupied liollow is left by 
removii\a one hall, and the halls, or pii'ces, arc then captured as in 
drai’ghL. No move? rin:allov;ed in diagonal directions or ovo 
ir.( re than one spiK’e at a time. 

SOLO, OK Solo ^^hIlST, a t'ard ganie \vhi('h is a modifiratinn 
of wlii<t, the ('hief distinctive feature being that a .single player 
pncrally has I.) op])ose the otlur iln\'e. 'hhe game came into 
vogue in England towards the enti cd' lire iplli ('cntnr)’. Tlic 
jf'liowing “ cliv'lanitions ” can bo mrale, the ordcT h(.‘;ng imp(T- 
tent : (t) proposition; (2) acceptance: (3) solo; (4) uiistir; 
(5') oho}i(hivce (<n’ abiindantx V; (6) ouvcrU'\ {^) cihojtdancc 

iirclaree (declared abi:n<lan< ( ). sition and acceptance 

go together, as will l)e seen; of the rest ‘‘ .solo can be declared 
over '’proposition/' vus^rc over solo, and so on. 'J'hc stakes — 
regarding siypencc as the unit- arc ; ftT proposition, sixpence; 
for solo, sixpence (sometimes a .shilling); for misvre^ a shilling; 
for abundaiK'e, ciid^teen])en(‘e; for open iniscrc^ tw'O shillings; 
for declared abundance, thnv* shillings. A further stake may 
be arranged for “ o\‘ert ricks/’ to be prJd to the jdaycr for every 
trick made above the numljcr proposed, and for " undertricks/^ 
TO b? paid by the p!;iyer for every ti ick hclow that number^ 

A full pack b ust‘d ; ])jayers cut as itt whist for deal and scats; 
ilie cards may 1)0 dealt singly, but more commonly dealt 
b\' threes, with a single card for the hist round. The last card 
is turned up and left exposed for a round, whether it is used ft»r 
trumps or not. One deal constitiit(‘s a game. The laws (>f 
whist obt ‘n, whore r.'py)!! cable, in such ir.ii.lt..:rs as following 
suit, revoking, the passing of the <lcul, Cv:c. The j)iayer on the 
dealer's left is first to declare .or pass : if he proposes, any 
player may arr-ept, tl'.e rl /it going first to the player on 
his left , l)ul any plaver wiien h‘s turn comes may make 
a higher dcclaraiion than any that has gone before him, 
though pleyer v.hose call ha; been su])crsecled may amend 
his call afif. rward l If ell the players piiss, cither there is a 
new deal, or by arrangement there is a general inishcy when 
the player who takes the most tricks — ^sonietimes, the lust trick — 
pays a single stake all round. 

The TMtlavation!;. (i) Pvopo.^nl : This is an invitation to anotlH?r 
player to “ acc' ja." i,e. to join the projooserr in an attcnipt to make 
eight tricks. (2; Suio\ Here a i)laycr iinJ(!rlakes to win five 
tneks, pktyin.a ayjiinst the other three in combination. (3) ye: 
This is a th-ck'Tai-ion by a player that lie ^vill not. a single 
trick. There are no trumps, hut the turn up card is left ex|)Os(d 
lor the first round. It tin; caller wins a trick the game i.s «ifc an 
end (there are no ovcriricks or iin iertricks) , hut lie lias a riyht 
to see tlie opponents’ han.ls, to he snrr? thfU no revoke lias been 
made. A trick that has hetm turned may not he seen afterwards. 
{4) Abti^idaucc is a declaration tliat a pi '.yer will inake nine trick.s 
single-handed. The caller make.s any suit iTumps, but alnindance 
in the turn-up suit takes r>recedeiice over abundance in other 
suits. The trump suit must be declariyhjfiftt.'T tlie oilier players 
have pa-ssed, before the first round is pl?-yed. (5) Mi&lre ouverte : 
This call is a declaration to lose all tliirteen tricks, but aher 

first trick th<.- caller’s cards are jdaced on the table, though 
lie may p)lay them as ho ]jleases. (b) Declared Abundance: This 
is a dcclaraiKjTi of the caller to make all lliirtceri tricks by his own 
land. He makes liis own truinjis and alway.s leads, but a declara- 
tion in the .suit lA the turn-up card takes prccetlencc over others. 
The game ends when the caller lo.se.s a trick. There are no under- 
Iricks. 

SOLOGNE (Secalauriia from Lat. secale^ rye), a region of 
TKirth-centnd France extending over portions of the department 
iA Loirct, Loir-et.-Cher and ('her. iLs area i.s about 1800 sq. m., 
and its boundaries are, on the N. the river Loire, on the S. the 
Cher, on the E. the districts of .Sancerre and Berry. The .Sologne 
is watf|y^3y the Cosson and the Beuvron, tributaries of the 
Ixu^^VpFthc Sauldre, an affluent of the Cher, all three having 
Imw direction. The pools and marshes which 

rff^Uiaracteristic of the regidrari due to the impermeability 
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of its soil, which is a mixture of sand and clay. The conse- 
quent unhcalthiness of the climate Jias been greatly mitigated 
since the middle of the 19th centur)-, when Niipolcon III. led 
the way in the reclamation of .swamps, the ))ianting of pines 
and other trcc.s and other improx-ements. Arable farming and 
stock-raising are fairly flourishing in the Sologne, hut there 
i.s little inanufa<!turing activity, the cloth manufacture of 
Romorantiii being the chief industi'v. Game is abundant, and 
the region owes I’nuch of its revived' prosperity to the creation 
of large .sporting estates. 

SOLOLA, the capital of tlie department of Solola, in Guate- 
mala; on the norllierii sliore of lake Atitlan, 46 rn. W.N.W. 
of (juatemala city. Pop. (1905), aliout 17,000. Solola is the 
ancient ca])ital of the (.'akchiquel Indians, wlio form the l)ulk 
of the population. In the city coarse cloth, pottery, cigars 
and soap are manufactured, and there is a large prison and 
reformatory. Among the surrounding mountains are large 
and successful coffee plantations, owned by German settlers. 
On the 18 til of April 1902 Solola was wrecked by an earthquake, 
but as most of the houses were constructed of wood it was 
.speedily reliuilt. 

SOLOMON^ (loth century b.c.), the son of David h\' Bath- 
sheba, and his siicf'cssor in the kingdom of Israel. The many 
floating and fraginentar}’ notes of various dates that liavc 
found a j.)lacc in the account of his reign in the hook of Kings 
(<7.7*.) show how much Hebrew tradition was occupied with the 
monarch under whom the throne of Israel reached its highest 
glory; and that time only magnified in popular imagination 
ihc prop'ortions of so striking a figure a; pears from tin* o{,)inion» 
entertained of him in subsequent writings. The magnificence 
and wl.sdom of Solomon (cf. Matt. vi. 29; Luke xi. 31) and the 
splendour of his reign present a vivid contrast to the iroublous 
a/ces wl)ich precede and follow him, although the Biblical records 
prove, on closer inspection, to contain so many incongruous 
clomenls that it is very difficult to form a just estimate of his life 
end cliaraeler, A full a(Tonnt is given of the circumstances of 
the king's accession (contrast the summary notices, i Kings xxii. 
4T se(j.; 2 Kings xv. i.xxi. 24, xxiv. 18, tScc,). He w’as not the 
true heir io the throne, hut w’as the son of David by Bathsheba, 
w’ife of Uriah the Hittitc, w’hom David sent to his death “ in 
the forefront of the battle.’* The child of the illcgitmate union 
died ; the second was called Jedidiah (“ beloved of Yah|weh] ”) 
or Shelbmoh (the idea of requital or recompense may be im- 
plied); according to i Chron. iii. 5, on the other hand, Solomon 
v.'as the fourth, or rather the fifth, child of Bathsheba and David. 
The episode forms the prelude to family rivalries. David’s 
first-born, Amnon, perished at the hands of the third son, 
Absalom, who lo t his life in his revolt (2 Sam. xiii.-xx.). The 
se( ond, Chilcab, is not mentioned in the history, and the fate of 
the fourth, who regarded himself as the future king, is described 
in I Kings i., ii. Bathsheba, relying upon David’s promise 
that Solomon should succeed him, vigorously advanced her 
son’s claims with the support of Zadok the priest, the military 
officer Benaiah, and David’s bodyguard ; Aclonijah, for his part, 
had David’s old priest Abiathar, the commander Joab, and the 
men of Judah. A more serious breach could scarcely l)e imagined. 
The adlierents of Solomon gained the day, and with his accession 
a new’ regime was inaugurated, not, however, without bloodshed, 

Solomon’s age at his accession is not recorded. The tradition 
that he was only twelve (i Kings ii. 12 Septuagint; or fourteen, 
Jos. Ant. viii. 7, 8) may rest upon iii. 7 (“ I am but a little child"; 
if this is not hi^erbole), or upon the chronological scheme embodied 
in 2 Sam. xiii. 23, 38, xiv, 28, xv. 7. It agrees with his subordinate 
position in portions of ch. i.> but his independent actions in 
ch. ii. suggest a more mature age, and according to xi. 42, xiv. 21, 
his son Kehoboam was already born (but contrast again xii. 24 
Septuagint, 2 Chron. xiii. 7). See further, Ency. Bib. col. 4681, 
n» 5- 

^ Ileb. Shildmoh, as though “ his peace but the true meaning 
is uncertain; (widcncc for its connexion with the name of a god is 
given by H. Winckler ami Zimmem, Keilinschr. u. das Alte Test, 
3rd ed., pp. 224, 474 seq. The English form follows the 
of N.T. ancl Josephus; the Lat. Salomo agrees with SoAciI/kwi' (one 
of several variant forms shown in MSS. of the LXX.). 
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The acute observation that 2 Sam. ix,-xx.; 2 Kinj^s i. ii. 1-9, 
13 sqq., were evidently incurporatccl after the Deiiteronomic re- 
daction of the books of Samuel (K. Biulde, Samuel ^ p. xi.) is con- 
firmed by the framework of Kings with its annalistic material 
similar to that presorvecl in 2 vSam. v.-viii., xxi.-xxiv.; i Kings 
ii. io~ 12. With this may belong iii. 3 (the compiler's judgment) , and 
cspecijilly v. 3 sqq., wliere reference is made to David's inct'-ssant 
wars (2 Sam. viii.). That 2 Sam. ix.-xx., &c., hatl previously been 
omitted by the Deuteronomic redactor himself (Budde) cannot 
be proved. These iiost- Deuteronomic narratives preserve older 
material, but with several traces of revision, so that i Kings i. ii. now 
narrate both the end of David's reign and the rise of Solomon 
(see I. Ben/inger's commentary on Kings, p. xi. ; C. I-lolzhey, hiich 
d, Kiinige, p. 17). The latter, however, is their jiresent aim, and 
some attempt appears to bav(j been made? in them to exculpate 
one whose accession finds a Judaean parallel in J(;horam (2 Chrun. 
xxi. I' 4). Thus it has Va^en held that David's cliarges (ii. 1-9) 
were written to absolve Solomon, and there is little probability in 
the story that Adonijah after his pardon really requested tlie hand 
of Abishag (ii. 13-25), since in Oriental ideas this would be at once 
viewed as a distinct encroachment upon Solomon's rights as heir 
(of. W. R. Smith, Kinship and Marriage, 2nd ed., ]). iio).‘ 

Every emphasis is laid on the wisdom of Solomon and his 
wealth. Yahwch tippeared to Solomon in a dream and offered 
to grant whatever he might ask. Confessing his inexperient'e, 
tile king prayed for a discerning hearty and was rewarded 
with the gift of wisdom together with riches and military glory. 
There follows an example of his sagacity : the famous stor^^ of 
the steps he took to determine which of two claimants was 
the mother of a child (iii. 16-28).^ His wisdom excelled that 
of Egypt and of the children of the East; by the latter may be 
meant Jiabylonia, or more probably the Arabs^ renowned 
through all ages for their shrewdness. Additional point is 
made by emphasizing his superiority over four renowned 
sages, sons of Mahol; but the allusion to these worthies (who 
are incorporated in a Judaean genealogy, i Chron. ii. 6) is no 
longer intelligible. He Is also credited with an interest in 
botany and natural liistory (iv. 33), and later Jewish legend 
improved this by ascribing to him lordship over all beasts and 
birds and the power of understanding their speech. To this 
it added the sovereignity over demons, from a wrong inter- 
pretation of Eccles. ii. 8 (see Lane, Arabian NigJiiSy introd., 
n. 21, and cli. 1, n. 25). As his fame spread abroad, people 
came to hear his wisdom, and costly presents were .showered 
upon him. The .secjuel was the visit of the Queen of Sheba 
(j Kings iv. 29-34; x.). The interesting narrative appears in 
another light when wc consider Solomon’s commercial adivity 
and the trading intercourse between Palestine and south 
Arabia.- His wealth was in proportion to his wisdom. Trading 
journeys were conducted with Phocni(’ian help to Ophir and 
Tarshish. With the horse-breeding districts of the north he 
traded in horses and chariots (x. 28 seej.; see Mizratm), and gold 
accumulated in such enormous quantities that the income for 
one year may be reckoned at about £4,100,000 in weight (x. 11 
seq., 14 sqq.)* Silver was regarded as stones ; the j)recious cedars 
of Lebanon as sycamores. His realm extended from Tiphsah 
(Thapsacus) on the Euphrates to the borders of Egypt (iv. 21, 24), 
and it agrees with this that he gains important conquests in the 
north (2 Chron. viii. 3 scq.; but see i King-; ix. 18). He main- i 
tained a very large harem (xi.), and among his wives was the I 
daughter of an Egyptian Pharaoh. For his distinguished con- 
sort, who brought Gczer as a dowry, a special palace was built 
(iii. 1, ix, 16, 24), and this was only one of many building enter- 
prises. 

The description of the magnificent Temple of Jerusalem, 

^ For parallels, see R. Flint in Hastings's Diet. Bib. iv. 502, n. i. 
For the Ponmpeian wall-painting representing Solomon's judgment 
(the figures are pygmies !), see A. jeremias, Altes 7e.st. imLichted. 
alt. Orients 2ncl eel., p. 492 seq. (with illustration and references). 

For Mahommedan stories of Solomon, the hooi)oe and the 
queen of Sheba, see the Koran, Sur. xxvii., which closely follows 
the second Targum to Esther i. 2, where the Jewish fables may be 
read in full On this story, sec also J. Hal6vy, Ecolc pratique des 
harUes Hudes (1905) » pp. 5-24, and the Chinese parallel in the 
Mittheilungen of the Berlin Seminar for Oriental Languages (1904), 
vii, i. PI). 1 17-1 72. For the late legends of Solomon sec M. Grun- 
baum, Neue Beitrdge mr semit. Sagen, pp. 19^237 (Leiden, 1893); 
G. Salzberger, Die Sahmo-^Sage in dev semitischen Literatuv (Berlin, 

J907). 
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which occupies considerable space in Solomon’s history (v.- 
viii.), appears in more elaborate form in the chroni*;.ler’s later 
work. The detailed record stands in contrast to the brief 
account of his other buildings, c.g. the palace, which, from an 
Oriental point of \'icw, was of the first importance (vii. 1-12). 
Jhit the Temple and palace were adjoining buildings, scparatt cl 
only by a wall (cf. Ezek. xlii. 20, xliii. 7 seq.), and it cannot be 
said that the former had originally the prominence now ascribed 
to it. Nor can llie ac(u>inits given by Deuteronomic writers 
of its significance for the religious worsJnp of Israel he used 
for an estimate of contennporary religion (v. 1-6, viii.). 
Whatever David had instituted at Jerui alem, it is ut Gibeon 
lliat Solomon observed tlic oy.)cning sacrifieial ceremonies, and 
llicrc he received the divine revelalion, “ for that was tlie great 
Jiigh-placc ” (iii. 4 sqq.). Tliough this is justified by a Jal e 
writer (iii. 2), subsequent l^islorv shows that the high-places, 
like the altars to heathen deities in Jerusalem itself, long re- 
mained undisturbed; it was the Deuteronomic reformation, 
ascribed to Josiah, wdiich marked tlie great advance in the 
rtiligion of Yahw(.'h, and under its influence the history of the 
monarchy h.as been compiled. "MoreuvtT, with the cmphasi^> 
wlucli is laid upon the Jerusalem Temple is to be associated the 
new superiority of Zadok, the traditional ancestor of the Zadolc- 
ites, the Jerusalem priests, whose sujireinacy over tlie other 
Lcvitical families only enters into the liistory of a much later 
age (see Levttks). 

In fact, Solomon, the pious saint, is not the Solomon of the 
earlier writings. Political, commercial and matrimonial alli- 
ances inevilalily left their mark upon national religion, and the 
introduction of foreign cults which ensued is charaeterislically 
viewed as an apostasy from \'ahwch of which he was guilty in 
his old The liculc.rontjmic v.rilcr finds in it the cause 

of the subsequent separation of the two kingdoms (xi. 1-13), 
and he connects it with certain external troubles wdiich provtJ 
to have affected the ivhole course of liis reign. Tiic gcncnil 
impression of Solomon's position in history is in fact seriously 
disturbed when the comp(;site WTitings arc closely viewed. 
On the one side we see genial inUirnal conditions prevailing in 
the land (iv. 20, 25), or tlie exalted poiition of the Israelites as 
officials and overseers, while the remnant of the pre-Jsraelile 
inhabitants serve in labour gangs (ix, 20 sqq.). On the other 
hand is the mass of toiling Israelites, whose oppressed condition 
is a prelude to the later dissensions (t Kings v. 13 sqtp; cf. i 
Kings xii.; see the divergent tradition in 2 Chron. ii.). The 
description of Solomon's admiiiistralion not only ignores tlie 
tribal divisions which play an important part in the separation 
of Israel from Judah (xii. 36; cf. 2 Sam. xix. 43-xx. 2), but 
represents a lving<lom of na^dcst diint.'iisions in which Judah 
apparently is ntA included. Some north Judaean cities might 
be named (iv. 9 seq.), but souih Judah and Hebron the seat of 
j David’s early power find no ]>lacc, and it would s(;em as though 
the district wJiicli had shared in tlie revolt of Adonijah was 
freed from the duly of furnishing supplies. But the document 
Jias intricate textual peculiarities and may be the Judaean 
adaptation of a list originally written from the standpoint of 
the north-Israclite monarchy. Further sj^eculation is caused 
when it is found that Solomon fortifies such <:ities as Megiddo, 
Beth-horon luid Tamar, and that IJie Eg)ptian Pharaoh had 
slain the Canaanites of Gczer (ix. 15 sqq.). We learn, also, that 
Hadad, a young Edomite princ-e, Iiad escaped the sanguinary 
campaign in the reign i;f David (2 Sam. viii. 13 scq.), and had 
taken refuge in Eg>^pt. He w'us kindly received by Pharaoh, who 
gave him the sister of his queen Tahpencs to wife. On David’s 
death he returned and ruled oN'er Edom, thus not merely 
controlling the port of Elath and the trade-routes, but even 
(according to the Septuugint) oppressing Israel (xi, 14-22, 25; 
see Septuagint on v. 22).^ Moreover, an Aramaean dependant 

® On the relation between trade and religion in old Oriental life, 
see the valuable remarks by G. A. Smith, Ency. Bih. col. 5157 <scq. 

^ 'J'he narrative contains composite features (see the literatnre 
cited in article KiNos). Th<?re is a curious resemblance be^eon 
one form of the story and the Septna^h^t account of the rise of 
Jeroboam (j.v.)* • , j 
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(if Hadadezer, king of Zobah, to the north of Palestine (see 
David’s war, 2 Sam, \'iii. 3 sqq., x. 6 sqq.), deserted his lord, 
raised a band of followers and eventually captured Damascus, 
where he establislicd a new dynasty. Like Hadad, “ he was an 
adversary^ to Israel all the da\’s of Solomon ’’ (xi, 23-25). To 
these notices must also be added the cession of territory in north 
Palestine to Hiram, king of Phoenicia (ix. 11). It is parentheti- 
cally explained as payment for building materials, which, how- 
ever, are otherwise accounted for (v. 6, ii); or it was sold 
for J20 talents of gold (nearly £750,000 sterling), presumably 
to assist Sulunion in continuing his N*aried enterprises- but the 
true nature of tlic transaction has been obscured, although the 
consequciK'es involved in the loss of the tcrriloiy are unmis- 
takable, If tlu‘se situations can with difficulty find a place in 
our pi(Uure of Solomon’s might, it is clear that some of them 
form tlie natural introduction to tlie subse(|ucnt liistop', wh<‘n 
ids death brought internal discontent to a head, when the north 
under Jeroboam refused allegiance to the south, and when the 
d’vided monarchy enters upon its eventful career by the side 
of the indei'K'ndent slates of Ldom, Damasc'us and Phoenicia. 

It is now generally recognized in histories of the Old Testament 
that a proper estimate of Solomon's reign cannot start from 
narratives which represent the views of Dciiteronomic writers, 
although, in so far as late narratives may rest upon older material 
more in accordance with the circumstances of their age, attempts 
are made to present reconstructions from a combination of 
various elements. Among the recemt critical attempts to rec’over 
the iinderl\’ing traditions may be mentioned those of 'J\ K. 
rhe>me (Encv. if art. Solomon ’ ) and H. Winckler (A>/ 7 - 
u. d, A lie Test.^ 3rd. ed., pp. 233 sqq.). But, in general, 
where the traditions are manifestly in a later form they are in 
agreement with later bac kgrounds, and it is questionable whether 
earlier forms cun be safely rcco^’ered when it is held that they 
ha\*e been rewritten or when the historical kernel has been buried 
in legend or myth. It is impossible not to be struck with the 
growing develoj)rnent of the Israelite tribes after the invasion 
of Pult?siine, thc.'ir strong position under David, the sudden ex- 
pansion of the Hebrew inonarc’hy under Solomon, and the subse- 
ciucnt slow dcM'uy, and this, indeed, is the picture us it presented 
itself to the last writers wlio found in the glories of the past 
both consolation for the present and grounds for future hopes. 
But this is not the original picture, and, since vc^ry ('oatrudictory 
representations of Solomon's reign can be clearly disccTned, it is 
jiccessaiy' in the first instance to view them in the light of an 
independent examination of the history of the precreding and 
f(.)llowing periods where, again, .serious fluctuation of standpoint 
is found. Much therefore depends upon the estimate which is 
fcjrmc'd of tbci position of David {q.v.). See also Jews; History, 

^ 7Sec}; Pat.e.stixe: Old Tesiu/nrn' History, 

On Solomon's relation to philosophical and proverbial literature, 
see Provekbs. Another asjiect ot his character ajijKjars in the 
reinarkafdc “ Song ot Solomon,’* on which sc?c? Canticlks. Still 
another j)ha.sc is represented in tlic-i monologue of Ecclesiastc'S 
iq.v,). In the Book of W'isdom, again, the composition of an 
Egyptian Hellenist, who from internal evidence is judged to liave 
lived somewhat earlier than Philo, Solomon is iiitroduccsd uttering 
words ol admonition, imbued with tta? spirit of Grt^ek pliiloscjphers, 
to heatljen soveridgns. Tlie so-c:alled Psalter of Solomon, on the 
other hand, a collection of Jdiarisc^e jisalms written in Hebrew soon 
after the taking of Jerusalem by Pompey, and prc.scrved to us 
only in a Grt ek version, has notliing to do with Solomon or the 
traditional conception of his person, and stems to owe its name 
to a transcriber \sho thus distinguished Ihescj newer pieces from the 
older “ Psalms of Da\'id ” (-.ee Soj.omon, Psalms of). (S. A, C.)i 

SOLOMON ISLANDS (Ger., Salomoinseln), an archipelago 
of theWe.stcrn Paeifu; (h'-ean, included in Mclane.sia,and forming 
a chain (in tontinualion of that of the Admiralty Islands and 
New Mecklenburg in the Bi.smarck Archipelago) from N.W. to 
S.E. between 154^ 40' and 162^ 30' E., 5° and ji® S., with a 
total land area of 17,000 scj. m. (R)r map, see Pacific Ocean.) 
A comparatively shallow sea surrounds the islands and in- 
dicates physical connexion w'ilh the Bismarck Archipelago 
and New' Guinea, whereas directly east of the Solomons there 

^ Some feeiitenccs from’SH^^ K- Sifflth*s article in Ency, Brit,, 
gth ed., have bton retaiaad in i)laccs modified. 


are greater depths. The principal island at the north-west er.u 
of the chain is Bougainville (3900 sq. m.), and that at tin? 
south-east San Cristoval or Bauro. Between these the chain is 
double, consisting (from the north-west) of Choiseul (2260 sq. m.), 
Isabel (Ysabel, of about the same area as Choiseul) and Malaita 
(2400 sq. m.) to the north, and Vella Lavella, Ronongo, Kul- 
ambangra, Kausagi, Marovo (New Georgia or Rubiana) and 
the Hammond Islands, and Guadalcanar^ or Guanbata (2500 
sq. m.). Between and around thc?se main islands there an? 
many smaller islands. Ongtt)ng Java, a coral reef of many 
islets, lies considerably north of the main group to which, 
geographically, it can hardly he said to belong.^ l 3 ougainvilIe, 
the largest of the group, contains Mt Balbi (10,170 ft.), and 
two active volcanoes. In Gaudalcanar is Mt Lammas (8000 ft.), 
while the extreme heights of the other islands range bctw’een 
2500 and 5000 ft. The islands (by convention of 1899) are 
divided unequally betw'een Great Britain and Germany, the 
boundary running through Bougainville Strait, so that that 
island and Buka belong to Germany (being officially administered 
from Kaiser Wilhelm's Land), but the rest (South Solomons) 
are l?ritish. 

The islands arc well watered, though the streams seem to bo 
small; the coasls afford some good harbours. All the large and 
sonic ot the small islands appear to he composed of ancient volcanic 
rock, with an incrustation ot coral limestone showing luire and there 
along the coast. TJio mountains generally fall steeply to the sea. 
There is some l(‘vel land in Rougainville, but little elsewhere. 
]>('(']) valleys separate the gently rounded ridges of forest-clad 
mountains, lofty spurs desetind from the interior, and, running 
down to the sea, terminate fretpicntly in bold rocky h(‘adlaiids 
Soo to 1000 ft. in h(‘ighl, as in San Cristoval (north coast). On the 
small high island of ’ Florida tlierc is much undulating grass-land 
interspersed with fine chimps of trees; jiatches of cultivated land 
surroiiud its numerous village.s, and plantations on the hill-sides 
testify to the richness of its soil. Tlie whole chain of islands appears 
to bo rising steadily. Some of the .smaller islands arc of recent 
calcareous format ion. Barrier and fringing reefs, as well as atolls, 
occur in the group, but tins channels betwesen the islands an; dan- 
gerous chiefly from tlu; strong currents which set through them. 

The climate is very damp and debilitating. The rainfall is 
unusually heavy. Fever and agut* prevail on the coast. The 
liealthi(‘nt portions arc; the highlands, wluTCi most <;xi)oscd to the 
south-east trades. The dry .season, with nortli-we.sl w'inds, lasts 
from J>ecemb(5r to May. Vegetation is luxuriant; magniticeiil 
tonrsts clot lie the inouniaiiis, and sandalwood, ebony ami lignum 
vitae, l>esid(‘s a vn.riely of palms, are found in them. Mangrove 
swamps are common on the ixiasts. The probable geological 
connexion with New (xuinea W'oulcl account for the Pajiuan character 
of the fauna of the Solomons, which form the eastern limit of certain 
Papuan types. Tlie exi.steucc of peculiar types in the .Solomons, 
liowcver, points to an c;arly s(;verance. Mammals arc not numerous ; 
they include the cuscus, several species of bat, and sonic rats of 
great size. Tlu;rc are various pt'culiar s])ecics of frogs, lizards 
and snakes, including the grc:at frog Nana Guppyi, from 2 to 3 lb 
in w'eigJit. Of birds, several parrots and other genera are character- 
Lstically I’cqman and are unknown east of tlie Solomons. 

Population - The Solomon islanders arc of Melanesian (l^a- 
piian) stock, though in different parts of the group they vary 
considerably in their phy.sical characteristics, in some islands 
approaching the pure Papuan, iji some showing Polynesian 
(:rossing.s and in others resembling the Malays. As a race they 
are small and sturdy, taller in the north than in the south. 
Projecting brows, deeply sunk dark cy(?s, short noses, cither 
straight or arched, but always depressed at the root, and 
moderately thick lips, with a somewhat receding chin, are 
general characteristics. The mesoccphalic appears to be the 
preponderant form of skull, though this is unu.sual among 
Melanesian races. In colour the skin varies from a black-brown 
to a copperish hue, but the darker are the more common shade.s. 
The hair is naturally dark, but is often dyed red or fawn, and 
crisp, inclining to woolly. The islanders of the Bougainville 
Straits have lank, almost straight, black hair and very' dark 
.skins. 

To strangers the natives have long had the reputation of being 
treacherous. They arc cannibals, infanticide is common, and hctul 

Guadalcanal of the Spanish discoverers, 
y This group, so named by Abel Tasman in 1^143, is also called 
Lcuenowa or Lord Howe, and is densely inliabited by natives said 
to be of Polynesian origin. 



SOLOMON, ODES OF— SOLOMON, PSALMS OF 365 


hunting was formerly prevalent. The average lot of the women is 
that of slaves. In some eases there is belief in a goo<l spirit in- 
habiting a pleasant land, and an evil spirit associated with a 
volcano; also in a future life. The language is of pure Melanesian 
type, though a number of dialects are spoken. The natives are 
good agriculturists. The Solomon Islands are, in the Pacific, the 
eastern limit of the nse of the sliield. The canoes are skilfully built 
of planks sewn together and caulked. The high carved i)row and 
stern give the craft almost a crescent shape. These and the? gun- 
wale arc tastefully inlaid with mother-of-pearl and wreathed with 
shells and fcatliers. 

'I’he British islands are under a resident corrirniiisioner, and 
have some trade in copra, ivory, nuts, j)earl shell and other 
produce. Coco-nuts, pine-apples and bananas, with some 
cocoa and coffee, are cultivated on small areas. The German 
islands have a small trade in sandalwood, tortoise-shell, 

The total population may be roughly estimated at t 80,000. 

History. — The Spanish navigator Alvaro Mcnclaha must be 
credited with the discovery of thes(^ islands in 1567, though it 
is somewhat doubtful whether he was actually the first Euro- 
pean who set eyes on them. In anticipation of their natural 
riches he named them Tslas de Salomon. The expedition sur- 
veyed th(‘ southern portion of the group, and nairujd the three 
large islands San ('!rist0N’al, Guadalcanal and Ysabel. On liis 
r(‘turn to Peru, Mendahu. endeavoured to organize another ex- 
jiedition to colonize the islands, but it wtus not l)eforc June 1595 
that he, with Pedro Qiiiros as sec^md in command, was able 
to set sail for this purpose. Tlie Marquesas and Santa Cruz 
islands were now discovered ; but on one of the latter, after 
various delays, Mendaha died, and th(' expedition collapsed. 

Ever, tiie position of the Solomon Tslancls was now in uncer- 
tainty, for the Spaniards, fearing l(‘st they should lose the bene- 
fits expected to a(’(Tuc from th(?se discoveries, kejit secret the 
narratives of Mendaiia and Quiros. The Solomon Islands w(?re 
thus lost sight of until, in 1767, Philip Carteret lighted on their 
eastern shores at Gower Island, and passed to the north of the 
group, without, however, recognizing that it formc'd jiart of the 
Spanish discoveries. In 1768 bouis dc Bougainville found hi.s 
wa}* thither. He discovered the three nortiKTn islands (Buka, 
Bougainville and Choiseul), and sailed through the channel 
which divides the tAvo last and bears his name. In 1769 a Fnuich 
navigator, M. de Surville, was the first, in spite of the hostility 
of th<‘ natives, to make any lengthened stay in the group. He 
gave some of the islands the French names they still bear,^ 
and brought homo some detailed information concerning them 
which he called Terre des Arsacides (Land of tluj Assassins); 
but their identity with Mendana’s Islas dc Salomon was soon 
established by french geographers. In 178S the English lieu- 
tenant Shorthand coasted along the south side of the chain, and, 
supposing it to be a continuous land, named it New Georgia; 
and in 1792 Captain Edward Manning sailed through the strait 
which separates Ysabel from Choiseul and now bears his name. 
Ill the same year, and in 1793, d’Entrccasteaux surveyed 
fxirtions of the coast-line of the large islands. Dumont d’Urville 
in 1838 continued the survey. 

Traders now endeavoured to settle in the islands, and mis- 
sionaries began to think of this fresh field for labour, but neither 
met Avith much success, and little was heard of the islanders 
save accounts of murder and plunder. In 1845 the Freni:h 
Marist Fathers went to Isabel, where Mgr Epaulle, first vicar- 
apostolic of Melanesia, was killed by the natives soon after 
landing. Three years later this mission had to be abandoned; 
but in 1881 work was again resumed. In 1856 John Coleridge 
Patteson, afterw’ards bishop of Melanesia, had paid his first 
visit to the islands, and native teachers trained at the Melanesian 
mission college subsequently established themselves there. 
About this date the yacht “"Wanderer ” cruised in these seas, 
but her owner, Mr Benjamin Boyd, was kidnapped by the 
natives and never afterwards heard of. In 1873 the “ foreign- 
labour ” traffic in plantation hands for Queensland and Fiji 
extended its baneful influence from the New Hebrides to these 
islands. In 1893 the islands Malaita, Marovo, Guadalcanar 

^ He called Gower, Inattendue; Ulava, Contrarietd; and named 
Port Praslin, the harbour at the north-west of Ysab'’l 


and San Cristoval with their surrounding islets were annexed 
by Great Britain, and the final delimitation of German and 
British influence in the archipelago was made b)' Ww. conven- 
tion of the 14th of November 1899. 

Sou H. B. Guppy, The Solomon Inlands (London, 1S87), where 
full roforonoos to carl ior works arc given; C. Kibbt;, Zwei Jahre nntcr 
den Kannibalcn dor Salomon-Inseln (Dresden, 1903). 

SOLOMON, ODES OF, a collection of 42 hymns, probaidy 
dating from the end of the 1st centuiy;, known to the early 
Christian Church (as is proved by the quotations and (’onmitmls 
in the 3rd century gnostic book, Pistis Sophia, and a short 
extract in the hislitutes of Laelanlius). They were recovered 
by J)r Rendcl Harris in 1908 from a 16th-century Syriae manu- 
script (containing also the Psalms of Solonum, sec below) in his 
possession. The first, second, and part of th(‘ third odes are 
missing, but the first hits been restored from tlie Pistis Sophia. 
Of their authorsliip nothing is known, “ Solomon ” being a 
recognized pseudonym. While there are thoughts and expres- 
sions which lend themselves to gnostic use, there is nothing in 
the odes wdiich is of distinctively gnostic origin. Many of them, 
indeed, arc unmistakably Christian, and the writer uf the Pistis 
Sophia seems to have r<‘garded tiiem as almost if not cjuite 
canonical, a fact which secures at. latest a 2nd-c(‘ntury origin. 
Dr Harris indeed would date sev(‘ral of them between A.i>. 75 
and 100. They contain few traces of the New Ti 'stamen t, aiul 
the words “ gospel ” and “ church ” are not hniiul. 11* ‘re and 
there a Juhannine alniosplicrc is dctc'cled, though not sufti<uently 
to justify the assumption that the author knew llu' writer 
of the Fourth Gospel. References to the lih; and teaciiing 
of Christ are rare, though the Virgin Birth is alluded to in 
Ode 19 in a passage marked by legendary embellishment, and the 
descent into Hades is spoken of in quite the ajXKTvphal style in 
Ode 42. These, odes are probably among the latest in the book. 
There are no clear allusions to bajitisin and none at all to the 
eiicluarislic celebration. One passage speaks of ministers (per- 
haps ~ deacons) who are entrusted with the water (;f ]if(? to hand 
to others; the word “priest” occurs once, at the beginning 
of Ode 20, “ I am a priest of the J^ord, and to Him 1 do priestly 
scrvdcc, *ind to Him I oiler the sacrifices f>f His thought.” The 
odes, which are perhaps lh(^ product of a school of writers, 
and wore originally writUm in Greek, vary in (‘X(‘culion and 
spiritual tone, but an; generally characterized h}' a buoyant 
feeling of Christian joy. Harnack consid(;rs that they form a 
Jewish Grimdschrijly with a nunibcr of ('liristian inlerpcdations; 
only two are “purely Christian,” while several “colourless” 
ones arc more likely Jewish, lit; finds in them a link between 
the piety and theolog)'' of the Testaments of (he Twelve Pafri- 
archs and that of the Johanriine gosj't'l and opirtles. 

See J. Kendel Harris, The Odes and f\saims of Solomon (1909) ; 
An Early Christian Tsaller (1909); Joh. and A. Harnack; 

Ein jUdisch-chyistliches Psalmbuch ans dem ersten Jahrhwukrt 
(Leipzig, 1910); The Times (April 7, 1910); W. J',. IJanics, in Joitrn. 
of Theol, Studies, xi. 015, Jmd The Expositor (July lyiu); F. Spitta, 
in Zeitsohrift fitr N.T. Wissenscha/t, xi. 193. 

SOLOMON, PSALMS OP. Tlicse j)salms, eighteen in all, 
enjoyed but small consideration in the early (.'hristian Church; 
for only six direct references to them are found in early Cliris- 
tian literature, though in the Jewish (’hurch tliey must have 
played an important r 61 e; for they were used in the worship 
of the synagogue. 

They were of course not wTitten by Solomon, but wTre sub- 
sequently ascribed to him. The fad that they do not con- 
tain a single reference to Solomon is in favour of iheir having 
been first published anonymously. On the other hand, their 
author (or authors) may have placed over them the sui)erscrip- 
tion “ Psalms of Solomon ” in ord<‘r to gain currency for lliis 
new collection under the shelter of a great name of the past. 

MSS. AND 1 'Exrs. — B(;f()rc the? i)ul)licati()n of Sweto's vsccond 
edition and the edition of von Gebhardt, only five MSS., A, II, V, M, 
P (of which H represents the; Copenhagen MS.) were kiKiwn, and 
these were utilized to the full in the splendid cdilion of Ryle and 
lames ('FaA/A/)l SoAo/iwi/ros, Psalms of the Pharisees commonly called 
the Psalms of Solomon, the Text newlv revised from all the MSS., 
1891). In Swete's edition (The Old Testament in Greekp 1894) 
there was given in addition to the above a collation of the Vatican 



SOLON 


366 

MS. R. Filially in 1S95, voti Gt^bhardt published from five MSS. 
his edition entitled VaA/uol l,oKofivt'Tos, Die Psalmen Salomos zum 
crstcumalc tnil dcr Aiho$Uandschriftcn und des Cod* 

Casanater.!:i.<; J:c!a:!<.:r:;i'hct!, Tl'.i' iivo MSS. used by this last 
ciiitor aro C 11 , J, Li K. of which C, J , L are exploited for the first 
time and Te]>iesent n*s])ectively the MSS. Casanatensis, Ibcriticus 
and Laura- Klosiev. .tie repre.^euls the atfinities of the MSS. in 
the following- table, where Z s ands for the archetype ; — 

Z 


J ' 

L C 


'' I I 

M P 

Tims II i.s the only MS. common to this edition and that of R3de 
aa 1 Ja-ui'.'-;; for Gebliardl t!ie sccon.iiny MSS. V, M, P as 

’V't cloiU'rvine (vuisideration. Nolwii listandiiijy tliercj is a much 
finer critical training ior the student in the textual discussions 
and retToversions in the latter edition tlxan in the former. 

Tk vxsi.AiioNS. — Weilliauscti, Dio Pharisi'icv und die Sadditcder 
(iS;4L I si sqcj. This tr.'iiisl.ation i:^ unfortunately based on the 
rd'fin cd' Pe la Cerda publislu'cl in .I»ick\s translation 

w'lich appeared in the I*yesbvtcyian Prrinv for October 1883, 
r:>- 7/0 luised on the .same text end is imperfect owing to 

a fav.l'.v knowledge ol Liurlish. Kyle ainl James (op, riL). Kittel's 
tran.d .tioii (Kautzsch, Apohr. u. ’ J^S(.'iuu'f\ i. igoo, ii. 127 sqq.) 

ii.s made froru von Gebhardi's text. 

The Lan^ua^e . — All modern .'■diolar.s are practically 

agTced tliat the Psalms were written In Hel)ri.‘w. It is unnecessary 
to enter into question Iiere, but a point or two niiglil be 
mentioned which call for .such a presupposition, (i.) First 
we Und that, after the mannor <•{ the canonical Psalms, the 
musical s3’Tnl)ol ( 5 tai//aA/.ta is inserted in xvii. 31 and 

x\’iii. 10, n fact which points to th(?ir use in the divine worship 
in the synagogue, (ii.) Next we find that a gi*eat number 
of passages cannot be understood unle.ss by rkroversion into 
ITcbrcw, when the source of the error becomes transparent. 
One such instance occurs in ii. rq, to? ciVctr Ttju vTrepTjfliavlav 
Tov npaKoiTc^ ivaripAa* Ilcrc ctVetc, v.'hicli is nlterly meaningless, 
- u tMrn;pti;m of Tpb or TiTlb “to change,” “turn” 

(Vrcllhauseii). Thus wc arrive at the sense required, To 
turn the pride of the dragon into dislKUiour. (lii.) Finally, 
t/iere are several pa.ssagc.s where the text exhibits the future 
tense, when it ought to give the past imperfect. T]u.s pbero- 
Tm.non can easily be cxplaiiufd as a false rendering of the 
IL- brcw im])(irfect.^ 

Date,-- Tlie date can be determined from reference.s to con- 
lenipfa-ar}’ ('Vents. Thus the book opens with the alarms of 
war (i. 2’ viii. 1), in the mid.a of a period of great prosperity 
(i. 3, 4, viii. 7), but the prosperity is merely material, for from 
the king to the vih^st of his subjects tliey are altogether sinful 
f?r.’ii. 21, 22). 'J’he king, morcov^T, is no descendant of David, 
hut has usurped luf,. throno 6-8). But judgment is at 

lii.nd. “ A mighty striker ’’ lia.s cc.rne from the end:-, of the earth 
(vhi. 16). who when llic princes of the land greeted him with 
V.' :d:;(.f wjicorne (viii. 1 8), seized the city (viii. 21), cast down its 
walN (ii. 1 ). polluted its altar (ii. 2). put its prlnee.s and counsellors 
t the sw :*(] 23), and carried away its sons and daughters 

c.ytive to ih-^ we.^t (viii. 24, xvii. 14). But the dragon who con- 
fiu«.rcd Jenisah.'m (ii. 29), and tliought Idmsclf to bo more 
thari man (ii. 32, 33), at last meets with .shameful death on the 
sli -res (-1 Egypt (ii. .3'^, 30 * 

Tlie ah A C allu u'ons are cay to interpret. The usurping 
king.; wIjo are not de^Cf'nded from David arc the Maccaheans. 
Th.e “ mighty :.trik(*r is Pompey. The princes who welcomed 
his appn ach are Arisl(;huliis JE and H^Tcanns II. Pompey 
cm'ried off prii'.cc ^ and people to the west, and finally perished 
on the coast of Egtyt in 48 n.r. TI.us Ps. ii. was written 
soon after 48 b.c., while I's. i., viii., xvii. fall between 63 and 
48 ».r., for they presuppose ikjmpey’s capture of Jerusalem, 
but;«bovv no knowledge of hi;; (With. Ps. v., vii., ix., xiii., xv. 

addition to Rylo and jnmes, Tntrod. pp. Ixxvii.-lxxxvii., 
mSt Perles, “ Die Erkl^ung dcr I'salm. Sal." {primtal. Litter aturzeit, 
1902, V. 7-10). 


belong apparently to the same period, but iv. and xii. to an 
earlier one. On the whole Ryle and James are right in as.signing 
70-40 B.c. as tlie limits within which tlie psalms were Written. 

Authorship. — The authors were Pharisees. They divide 
their countrymen into two classes' — tJic righteous ” (ii. 38-39, 
iii. 3-5, 7, 8), and ‘‘ the sinners (ii. 38, iii. 13, iv. 9); “ the saints 
(iii. 10) and the transgressors ” (iv. ii). The former are the 
Pharisees; the latter the Sadducees. The authors protest 
against the Asmonaean {i.e. the Maccabees) for usurping the 
throne of David and laying violent hands on the high-priest- 
hood (xvii. 5, 6, 8), and proclaim tlie coming of the Mes.siab, the 
true son of David (xvii. 23-25), who is to set all things right and 
establish the supremacy of Israel. The Messiah is to be pure 
from sin (xvii. 41), purge Jerusalem from the defilement of 
sinners and of the Gentiles (xvii. 29, 30, 36), destroy the hostile 
nations and extend his righteous rule over all the remaining 
peoples of the earth (xvii. 27, 31, 32, 34, 38).^ 

Ps. xvii., xviii. and i.-xvi, can hardly be assigned to the .same 
authors. The h ipes of the Messiah arc confined to the former, 
and a somewhat different eschatology underlies the two works (see 
ChQ*iL\Q?s,Esehaiology : Hebreiv, Jeioish arid Christian^ 220-225). 

In addition to the literature mentioned above, also in Ryle and 
James's edition and Schiirer, Gcsch. des jiid. Volkcs, 3rd cd,, iii. 
150 sqq, see Ency. Bib, i. 241-245. (K. H. C.) 

SOLON (7t}i and 6th century n.c.), Athenian statesman, the son 
of Execcstides of the family of Codrus, was born about 638 b.c* 
The prodigality of his falluT made it necessary for Solon to 
maintain liirnself by trade, especially abroad. In his youth 
he became well known as the author of amatory jioems and 
later of patriotic and didactic verse. Hence his inclusion among 
the Seven Sages. Solon’s first public .service was the recovery of 
Salamis from the Megarians. A law had been passed forbidding 
any reference to the loss of the island; Solon solved the difficulty 
by feigning madness, and reciting an inflammatory poem in 
the agora. It appears that Solon was appointed to recover tlie 
** fair island ” andtliat he succeeded in expelling the Megarians, 
Sparta finally arbitrated in favour of the Athenians (c. 596), 
who ascribed their success to Solon. About a year later he 
seems to ha\'e moved a decree before the Ampliictyons declaring 
vrar on (jrrha. At this period the distress in Attica and D'.e 
accumulating discontent of the [morer classes, for whom Draco’s 
code had proved inadequate, reached its height. Solon was 
summoned by all classes unanimously to discover a remedy; 
under the legal title of Arcjion, he received unlimited powers 
which he exercised in economic and constitutional reforms 
(see below). From various sources we learn that these reforms 
met with considerable opposition, to escape from which Solon 
left Athens for ten years. After visiting Egypt, he went to 
Cyprus, where Philccyprus, king of Aepea, rei-eived him with 
honour. Herodotus (v. 113) says that Philocyprus, on tlie ad- 
vice of Solon, built him.self a new town called, after his guest. 
Soli. The story that Solon visited Croesus in lydia, and made 
to him the famous remark — “ Call no man happy till lie is dead ” 
— is unfortunately discredited by the fact that Croesus seems 
to Jiavc ber.'ome king nearly thirty years after Solon’s legis- 
lation, wliercas the story must be dated within ten years of it. 
Subsequently Solon returned to Athens, to find civil strife re- 
newed, and shortly afterwards his friend (perhaps his relative) 
Pcisistratus made him.self tyrant. About 558 b.c. Solon died, 
and, according to the story in Diogenes Laertius i. 62 (but see 
Plutarch’s 32), his ashes were scattered round the i.slaud 
of Salamis. If the story is true, it shows that he was regarded 
as the occist of Salamis. 

Rejorms. — The date of Solon’s archonship has been usually 
fixed at 594 B.c. ( 0 ). 46. 3), a date given by Diog. Laert. (i. 62) 
on ihc evidence of the Rhodian Sosicrates {ft, 200-12B b.c.; 
see Clinton, Fast, Hell, ii. 298, and Busolt, 2nd cd., ii. 259). 
The date 594 is confirmed by statements in the Aristotelian Con- 
stitution Of Athens (ch. 14). For various reasons, the dates 502, 

" The conception of the Mc.ssiah is vigorous, but the influence 
of such a concfqition was hurtful; for by connecting the Messianic 
with the popular aspirations of the nation, the former wore secular- 
ized and the way prepared for the ultimate destruction of the 
nation. 
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S91 and even 590 have been suggested by various historians (for 
the importance of this question sec the concluding paragraph 
of this article). 'Ihe historical evidence for the Soloiiian 
reforms lias always been imsalisl'aclory. There is strong reason 
to conclude that in the 5lli and 4tii centuries there was no 
general tradition as to details. In settling differences tliere is no 
appeal to tradition, and this though there occur radical and 
insoluble contradictions. Tims the Consiituiion of Alrcjis 
(ch. yi.) says that th,e Scisachtlieia ('* shaking off of burdens ") 
consiste.d in a cancelling of all debts public and private, wTiC^'cc/ 
Androtion, an elder contemporary, denies this specifically , and 
says that it consisted in the reduction of the nile of interest 
and the debasement of the coinage. The Comiiiution (cl’!, n.) 
(Ionics the t‘xistciioe of any connexion between the coinage reform 
and the relief of debtors. Tlie absence of tradition is iLirther 
confirmed by the fad llnU \\\^Cousliliilion ahviiys appeals fnr 
corroboration to S(don's Poems, Of the Laivs it is pnd.»{ible 
Lliat in the 4th century, though some dealing wilh agrarian 
distress were in existence, lliosc embodying the Seisaehthciji 
were not, and few if an}- of the pnrcily constitutional laws re- 
mained, The main .source of tlie account in the Consiiiulioii 
is, therefore, the Poems of Solon, from which numen.-us quulji- 
tions arc made (see clis. 5-12). 

The reforms of Solon may be divided under three heads 
— economic, constitutional and miscellaneous. They were 
necessary owing mainly to the tyrannical attitude of the rich 
to the poorer classes. Of these many had become slaves in 
lien of payment of rent and loans, and thus the land had fallen 
gradually into tlie hands of the capitalists. It was necessary 
to reiidjust the economic l.)alance and to provide against the 
evil of aristocratic and (’apilalist predominance. 

A. Economic Pciurms. — Solon’s economic reforms (xnisistctl of 
the Scisachtheia and certain commercial laws {c.g, iwcnn'iitiou of 
exi)ort trade exc(5pt. in oliv(^ oil, Pint. Sol. 24). Among all tlu5 
problems connected with the Seisacfitlieia, it is clt^ar (i) that Solou 
abolished tins old Attic law of debt which permitted loans on the 
scjcnrity of the d(?l)tor’.s person; (2) that ho re.storod to frocNloni 
those who had been (‘iislaved for (Ujbt; (3) that h<; refused the de- 
mand for the division of the land {yfi$ &i^(ii.da(rjuds). As to the can- 
celling of all debts (xp^fiy avoicoTti}) tlujrc is .some coulrover.sy; 
Gilbert and Busolt maintain that fill debts wore cancelled ; strong 
reasons, may however, Ixj lulvanced against it. Jt is pos.sible that 
the statement in the' Constititlion is a hypothc.sis to (jxplaiu the 
restoration of the .slaves to irecdom. further, Solon s«;oTns to 
have regulated the accumulation of land (cf. in Konie the li^gislation 
of Tiberius Gracchus) and the rate of interest; and to have simi^lilicd 
commerce by replacing the PhcidoniaTi standard by tlu* iuiboic, 
which was in use among the Ionian traders, in commerce with whom 
he foresaw that i»rosperity lay. It is impossibhs here to enter into 
Ihc details of the controversy in connexion witli .Solon '.s land rcfoniLs; 
it must suffice to give the hare outlines of the disjuite. Theie is 
no question that (1) the distressed class whom Solon sought to re- 
lieve w(!re the Hclitemors, and that (2) the aehievement on which 
he i)ridcd himself was the removal of the ’dpoi or slones which w<*re 
seen everywhere in Attica, and were symbolic of the slavery of the 
soil. Alrno.st all wrilers .say that lhc.se iipoi were morl gage-pillars : 
that they were originally boundary .stones and that wlieu land was 
mortgaged the terms of the agreement were carved on the stones, 
as evidence. Now firstly, though such mortgage-pillars existed in 
the time of Demosthenes, none arc found earlier than the year 
400 B.C., nor is there any reference before that year to this .special 
sense of the word. If then these stones which Solon nanoved 
were morlgagtJ-pillars, it is strange that none should hav<? been found 
till two hundred years later. Secondly, it is highly improbable 
that, the terms on which land was then cultivated admitted of 
mortgaging at all. 'J'lur Ileldcmors, who, according to the Constitu- 
tion ^ paid ihc sixth part of their products as rentd wore not free- 
holders but tenants, and therefore, could not mortgage their land 
at all. From this it follows that when Solon .said he had “re- 
moved the ston<5s ” he referred to the fatal accumulation of land by 
landowners. The tenanls failed to j)ay rent, were enslaved, and tlie 
“ boundary stone of the landowner was moved forward to include 
their land. Thus the rcmov'al of th(^ opu was a measure against 
the accumulation of land in the form of enclosures {r^filvn). and 
fits in with the statement at the end of chapter iv. of the Constitution, 

i Others say they were ; (i) labourers who received one-sixth of 
the produce as wages; (2) tenants who paid five-sixths as rent and 
kept one sixth, or (3) teuants who paid ono-sixth as rent and kept 
five-sixths. As to (3) it is said such tenants could not have been 
in. real distress, and as to (1) and (2) it is said that such a position 
weuld have meant starvation from the first. 
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" the land was in the hands of a few.*' It shonhl ])o noted (i) that 
from this relca.sing of the land it follows th:d. Sol )u':-i 1 • w ag.aimd 
lending on tlie security of the person must h;i.v(* bemi na/ospcciiM* 
{i.e. ill order to provitle a sufficient number of jrei hoh'ers lor llu'- 
laml released); and (2) dial it is one of tlic most reiiuj lotblt' fuel - 
ill AMieiiiaii economic liistorv that wlion at tlie end of tue Peluoou- 
iK.'sian V\'ar a proposal was iSrouglit lorward to limit tlie 
to freeholilcr:-;, i'. was found tliat only live thousand faded to .s;oi:,!'. 
this roqum^jiu nl. 

D. Constitutional Rrjoynts . is on this part of his work that 
Solon’s claim to be considered a great statesman is founded. My 
liis new constitution he I ud the louTKlalions of the Athenian 
(hniocracy and paved the w:i.y for its later dev'elopmeiits. it 
.Siiould be noted in the j’irst j/Ijuu' ili.i.t the following account i:v 
written on tin.' a'^suinpLion that tlu: Praeonian comlitution de- 
scribe<l inchaiiter iv. of llie Constitution <./ Athens had never exisbnl 
(see Draco). In some resiiects that alli'gcvl constitution i.s mor*. 
(!emo(.:ratic than Solon's. This, toi'ided with tlu' fact that Solou f. 
always spoken of as tlu; loniidei* of democracy, is one of the .slron.gesf 
reasoiLS for ri'jecling the Draconijin const itution. It will be seen 
that Solon '.s si;Lt(.^ was hy no nit'eais a perftcted democracy, but 
was in .some respects i‘alJi<.r a modei afe ' ligarchy in which jiolitici'.l 
privilege w:;/; graduatiivl by of and. 'fo Sc>l(..m are gtaier- 

ally ascribed the four classes- IV iilE'-cosioi '.<.:ilirimi, I li])])eis, Zeugitea 
Ji,nd 'I'iiete.s. C)f ilnse the first ci.'iisisleil of lhos(' wiu.;s(‘ laml pro- 
duced as many measure’s (nu'dinnii) cd enm and ivi mniy measuies 
{metrclac) ol oil and wim^ as If/geihir muted to ^(ui m.'asures, 
The llippeis (the hurstr.n.'ii, i.e. those wiio could providi? a, we.r- 
hors(i for the service of the stale) were raie l at ove r 300 and under 
300 medimni; llie lliird clat-.i (Ihoyi' who tilled their laml with a 
yoke of oxen) at 2uo medimni and tlie 'Tlietcs below 200 medimni. 
The Zeugites probably .scTved as liea.vy armed soldiers, {i.ucl the 
Theles v\ere th(; s.dkms of the state. It is likely that tlie Zeugites 
wert' mainly II* kteiin.'i'.s (see above) wliom Sf/!on coii\’erted into 
freeholders. Whether Soluii iiiva-nted these classes is micertaiii, 
but it seems clear that he iirtd pul tlu'm into difuife rel.’ilicju 
with the puditical organism, 'l lie Thetes (who included ju’obably 
I the .servants of the KupiUridac, now secured as freemen), Ihefisher- 
I men of the Paralia (or bia coast), and the JU'ti.sans (n:ramiis) of 
‘ Athens) for the first time receiv(rd ]?<►,'; deal t xisteiice by th<‘ir adniis- 
I .sion to the .sovereign assembly of the J:icc]esia (</.•”.). Of these* cl.'.s.ses 
I the first alone retained the right ol holding the offices of archon 
and treasurer; otiier offices were, Itowever, opined to the second 
and third classes (sc, the Poletae, the lO'.'Vt'U and th<‘ Colacretae; 
see CLEmniiiXKs [[.] footnote). It is of 1iie utmost inquirtaiice 
to observe iliat the ofiice of Strategus ((/.e.) is not mentioned in 
connexion with Soloa'.s rek/rm. It is often said thiit Solou used 
bis classification as tin* b;>is of a sliding' scale of laxaliou. Against 
iliis, it is known that IVisistrafus, whose faction was esst'iilially 
tlie poortr classes, established a umlea'in 5 “o tiix, and if is highly 
i.nlikoly that l\e would have reversed an existing arrangtmictit 
which was particub.rly favounible lo h.is friends. Tlie admission 
of the Thete.s to the Hccles.ia was ioi im])ortaTil step in tin? direction 
of democracy (for the jjowcts wliich Sokm gave to the iCccle.sia, 
see FccjJ'-sia). Diit the greatest reform of Solou was undoubtedly 
the in.stitutioii ol the Ileliaea (or coL.rfs of justice). The jury 
wire a.]>poir.t(Ml by hd from all tlie citizens (including the Theles), 
am' tliu.s the .same people elected tlie mrgislrales in the ICccIcsia 
I iind Hubs(Mjuently tried them in tlie Jleliaea. Hence Suion tniiis* 

“ f erred the sovereign i>ow(.'r fi’om liie areopa.gu.s and the magistrates 
to the citizens as a whoU?. ruvther, as the archons, at the expiry 
cf their year of office, j^assed into tlu.' areopagus, the people exer- 
cised control over the perscmncl of that body also (see AiaiorACUS). 
In spite of the alleged Praconian constitution, alluded to above, it 
is si ill very generally helfl tiial Solon invented the Houle or Council 
('f Four fimidred, one lunufred from (n'icIi of the old tribes. 'I'lic 
importance of this body as an advisory committt.'e of tlu; Ecclcsia, 
an ! the functions of tlu* Prytaueis are (*x])lainc(l under liouLE. 
Ii is sufficient here to point out that, excordmg to Plutarch’s Solon 
(ch. 19) the state henceforth rested on two councils “ us on anchors,” 
and lliat the largi; power.s exercised by the Cleistlu;neaii BoulC 
were not cxorci.sed by tht; Soloniaii. From this, and the articles- 
Areopaous, Boui.fe, liCCLE’UA and Gkepk L.aw, it will be seen tlia.t. 
Stolon contrivc‘d aji aUscdutcly organic constitutioii of a “mixed • 
tyi)e, which had in it the seeds of the great d( inocralic growth 
which reached its maturity under Pericles. It should be added 
here, in reference to the eh^ction of magistrates under Solon’s coU’ 
stitntion, that then; is discrepanev between the Politics and the 
VonstiiuHon] the latter says liiat .Solon gave to the 'J'hetc.s nothing 
but a share in the i*:ct;ie.sia and tlu? courts of ju.stice, and that the 
magistrates were elected by a combination of selection and lot 
(H\Tipwro% iK frpoKpirur), wher(.*as the Politics rays that Solon gave 
them only the power to elect tlu; magistrates and try them at the 
end of their year. It seems likely for other ri?a.sons that llu-; former 
scheme should be assigned totlieyear.s after Marathon, and, tlierc^ 
fore, tliat the account in the Politics is correct (but sea? Archon). 

C. Miscellaneous* — ddu? mi.scellancous laws of .Solon arc inter- 
esting ijrimarily as throwing light u]')on the .social condition ot 
Athens at the time (.see Evelyn Abbot, History of Greece , I. xiii. g 
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In the matter of trade it has been said that he favoured one 
export only, that of olive oil, in which Athens was peculiarly 
rich; further he cncourapfod the settlement of aliens {metocci) 
engaged in commerce, and com])elled fathers to teach their sons 
a useful tradt' under p('naliy of losing all right to support in old 
age. The intluence of women Solon regarded as most pernicious. 
■\Vealthv wives he forbade; no bride might bring more than three 
changes of rainn'iit and a liUle light furniture to the house; all 
brothels and gymnasia wen.* put uiid<T stringent state-control 
fsec r.'cosTiTrTiox). Solon also regulated interstate succession, 
the juarriage of heiresses, adoption, tlnr use and sinking of wells, 
he(' larming, tin* planting of olives and figs, the cutting down of 
olive lvee<, the calendar. Further, lie ordained that each citizen 
must show how he obtained his living (Herod, ii. 177) and must, 
under jrenalty of losing the franchise, adhere to on<r or other party 
in a sedition (for tlnrse laws s(‘e Plntandi’s Sohni, chs. 2o-2.j), 

The laws wore inscribed on Kyybeis or tablets framed in wood 
which ccnild be swung round (hence also caihrd axoiics). The boule 
as a body swore to observe* the laws, and each archon undertook 
to set up ’a life-size golden statue at i^elphi if he should be convicted 
o! transgressing them. 

Solon ajrpcars to have sniiph'Tinrnted his cnactmtrnts by a law 
that they should remain in orre for orn* hundred years, and accord- 
ing nr aiioiher account tlirt his laws, though not the’ best, should 
stand unchanged for ten years (Pint. Solon, 25; Ilcrod. i. 29). 
Yet according to tlu' Con iitutiou of Athens (chs, 11 13) (without 
which the period from Solon to Peisistratiis was a blank), \vhen Solon 
went abroa<l in 593(?) the city was disturbed, and in tlic fifth year 
dissen^iori b<‘cam(' so acnti* that no archon was eUicttid (for the 
chronological problem, see J, Sandys, Constitution of AthenSy 
eh. I S. note) ; again kiiir years later the same anarchia (/.e. no archon 
oloct<klj occuTT(‘d, Then tour years later the archon Damasias 
.'5S2 ‘h continued in ottic e ilh’gally lor two years and two months. 
7 'he r)thc‘(’ ot the archon was tlien put into commission of ten : five 
from the Jdupatrirls, tliri'i* from the Agroeci and tnvo from the Denii- 
nrgi, and for twenty yt^ars tiuj state was in a condition of slrifij. 
Thus that twelve yc'ars of strife (owing to Solon's financial 

reform-'; endinl in the rcver.sal of Solon's classification by assess- 
ment. We arc, th<T('fore, driven to conclude that the jiractical 
value of liis laws w’as due to the strong and enlightened govern- 
ment OT Ptu.-.istrutus, whose tyranny put an end to the quarrels 
between the Shore*, tlu? Upland' and the Plain, and the stasis of rich 
and poor. 

Sec editions with nnt<?s of Constitution of Athens {q,v,) \ historie.s 
r/ Greece later than iSgi (c.q, Piisolt, &c.). Sec dlso Gilliard., 
QueUjU'r '.(formes dc Solon (1907); Cavaignac, in Uamc dc Phi lot. y 
tc)jS. Air w'orks anterior to the publication of the Constitution 
arc? so far out of date, but reference should be made to the work 
of Grote. (J.M. M.) 

SOLSTICE (Lat. solstitium, from sol, .sun, and si sieve , to stand 
in astronomy (?iiher of the two points at wliiidi the sun 
n^ache.s its greate.st declination north or south. Each solstice 
i-. upon the ecliptic midway between the equinoxes, and thcrc- 
i ji'c 90® from each. The term is also applied to the moment 
i:t which the sun reaches the i)oint Dius defined. 

SOLUNTUM (Gr. SoAoct? (jr SoAor-^?), an ancient town of 
Sicily, one of the three chief PJiocnician .settlemcnt.s in the island, 
s'tuated on the north coast , 10 m. E. of Panormus (Palermo), 
600 ft, above sea-levj?l, (.'ii the S.E. side of Monte Catalfano 
G 225 ft.), in a naturally s trong sit nation, and commanding a 
fine view. The date of its first r.ccupation is, like that of Panor- 
iiiu.s. urknov/n. It continued io lie a Carljiaginian po.ssc.ssion 
idmo.st uninterruptedly until the First Punic War, when, after 
Uie fall {?f Panormus, it opened its gates to the Roman.s. In the 
Roman period it seems to lia\'e been of no great importance; 
i;n inscripti-ai, erected by tlie citizens in honour of Eulvia Plau- 
tilla, the wife of Garacalla, W'as found there in 1857. It W'a.s 
perhaps de.slroyed by the Saracens and is now entirely deserted. 
Excavations have brought to light considerable remains of the 
Siiicient town, belonging entirely to the Roman period, and a 
gO(jd deal *^till remain.s unexplored. An archaic oriental Artemis 
sitting between a lion and a panther, found here, is in the mu.scum 
at Palermo, w'ith other (intiquities from this site. With the 
excej)ti<.‘n of the winding rr.ad by which the town was approached 
<,n the south, the streets, despite the unevenness of the ground, 
which in places is .50 steep that steps have to be introduced, are 
laid out regularly, running from east to west and from north 
to south, and intersecting at right angles. They are as a rule 
mved with slabs of stone. The houses were con.stri]cted of 
]|Wh v’alling, w^hich wa.s afterw'ards plastered over; the natural 
jMt is often used for the lower part of the walls. One of 
the largest of them, with a peri.style, i.s current '-vx though 
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wrongly, called the Gymnasium. Near the top of the town arc 
some cisterns cut in the rock, and at the summit is a larger 
house than usual, with mosaic pavements and paintings on 
its walls. (T. As.) 

SOLUTION (from Lat. solvere, to loosen, dissolve). When a 
solid such as salt or sugar dissolves in contact with water to 
form a uniform substance from which the components may be 
regained by evaporation the substance is called a solution. 
Gases too dissolve in liquids, while mixtures of various liquids 
show similar properties. Certain solids also consist of two or 
more components whi(^h are united so as to show similar effects. 
All these cases of solution are to be distinguished from chemical 
compounds on the one hand, and from simple mixtures on the 
other. When a substance contains its components in definite 
proportions which can only change, if at all, by sudden steps, it 
may be classed as a chcTmical compound. When the relative 
fjuantilies of the components can vary continuously within 
(‘ertain limits, the substance is cither a solution or a mixture. 
Tlie distinction between these tw'o classes is not sharp; though 
when the properties of the re.sultanl are sensibly the sum of 
those of the pure components, as is nearly llie case for a complex 
gas such as air, it is usual to (*lass it as a mixture. When the 
properties of the resultant substance are clifTercnt from those 
of the components and it is not a chemical compound we define 
it as a solution. 

Solutions were not distinguished from definite 
chemical compounds till John Dalton discovered the laws of 
definite and multiple proportions, but many earlier observations 
on the .solubility of solids in w'atcr and the density of the re.sulting 
solutions had been made. As early .'is 1788 Sir Charles Blagden 
(1748-1820) made measurements of the freezing points of salt 
solutions, and showed that the clcjiression of freezing point was 
rouglily proportional to the amount of salt dissolved. About 
1850 Thomas Graham publislied his famous experiments on 
diffusion, both wnth and without a separating membrane. In 
1867 botanical investigations b\' M. Traubc, and in 1877 others 
by W, Pfeffer, made known the phenomena of the osmotic 
jiressure which is set up by the passage of solvent through a 
membrane impermeable to the dissolved substance or solute. 
The importan('c of these experiments from the physi(!al point 
of view was recognized by J. H. van’t Hoff in 1885, who sliowed 
that Pfeffer’s results indicated that osmotic pressure of a dilute 
solution conformed to the well-known laws of gas pressure, 
and had the same absolute value as the same number of mole- 
cules would exert as a gas filling a space equal to the value of 
the solvent. The conception of a semi-permeable membrane, 
permeable lo the solvent only, was used by van’t Hoff as a 
means of applying the principles of thermodynamics to the 
theory of solution. 

Another method of applying tjie same principles is due to 
J. Willard Gihbs, who considered the whole problem of physical 
and cheniical equilibrium in papers published in 1877, though 
the application of his principles only began to make extensive 
progress about twenty years after the publication of his purely 
theoretical investigations. The phenomena of solution and of 
vapour pressure constitute cases of equilibrium, and conform 
to the laws deduced b)^ Gibbs, which thus yield a valuable 
method of investigating and classifying the equilibria of 
solutions. 

Solubility , pairs of liquids are soluble in each other 
in all proportions, but, in general, when dealing with solutions 
of solids or gases in liquids, a definite limit is reached to the 
amount which will go into solution when the liquid is in contact 
with excess of the solid or gas. This limit depends on the nature 
of the two components, on the temperature and on the pressure. 
When the limit is reached the solution is said to be saturated, 
and the sy.stem is in equilibrium. If the solution of a solid 
more soluble when hot be cooled below the saturation point, 
the whole of the solid sometimes remains in solution. The 
liquid is then said to be supersaturated. But here the conditions 
are different owing to the absence of solid. If a crystal of the 
solid be added, the condition of supersaturalion is destroyed. 
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and the ordinary equilibrium of saturation is reached by precipi- 
tation of solid from solution. 

The quantity of substance, or solute, which a given quantity of 
liquid or solvent will dissolve in ])rcsence of excess of the solute 
measures the solubility of the solute in the given solvent in the 
conditions of temperature and pressure. The solubilities of solids 
may be expressed in terms of the mass of solute which will dissolve 
in 100 grammes of water. 

The followiTig may l)e taktm as examples : — 


Solute. 

Chemical 

Constitution 


kdubility 



of the Solid. 

at 0" C. 

at 20° C. 

at too' C. 

Sodium chloride . 

NaCl 

.357 

30*0 

.30*8 

Potassium nitrate . 

KNO., 


31*2 

2170 

\ Barium chloride . 

BaCi; 

30-9 

357 

58-8 

Copper suljihate , 

CiiSO; 

15*5 

22*0 

73*5 

Calcium carbonate 

CaCO., 

o’ooiS 

— 

0*001 8 

Silver nitrate . . 

AgNOa 

121*9 

227*3 

r r 1 ; *0 

1 

j J 



(at 10 ‘5 

(at iTo ) 


When (hjaling with gases it is usually more convoni(‘nt to e:vi)re;;s 
the solubility as tfuj ratio of the volume of the gas absorbed to tla^ 
volume of the abwSorbing liquid. For gases such as oxygen and 
nitrogen dissolvtui in wabT the solubility as thus dtjfined is iiide- 
])en(lent of the iwessure, or tlie mass of gas dissolved is propor* 
tional to the pressure. This relation clot's not hold for very solublt; 
gases, sucli as ammonia, at low temperatures. As a general rule 
gases are less soluble at high than at low temperatures— unlikt; the 
majority of solids. Thus oxygen, 4*80 volumes of which dissolve 
at atmosplieric pressure in i voliuntj of water at o'^ C., only dissolves 
to the exttuit of 3*10 volumes at 20*^ and 170 volumtis at 100'’. 

Cfwse of Soluhili/y , — At the outset of the subject w(^ are nn't 
V>y a iuiidamontal problem, to which no complete answer can 
be given : Why do certain substances dissolve in certain other 
substances and not in different substances ? Why are some 
pairs of li(|uids miscible in each other in all proportions, while 
otluT pairs do not mix at all, or only to a limited extent ? No 
satisfactory correlation of solubility with chemical or other 
properties has been made. It is possible to state the conditions 
of solubility in terms of the theory of available energy, but the 
result: comes to little more than a re-stateint?nt of the problem 
in other terms. Nevertheless, such a re-statcment is in itself 
sometimes an advanc.e in knowledge. It is certain tlien that 
when dissolution occurs the available energy of tlic whole 
.system is decreased by the process, w'hilc when equilibrium is 
rcaclu'd and the solution is saturated the available energy is a 
minimum. When a variable quantity is at a mininnim a slight 
change in the system does not affect its value, and therefore, 
when a solution is saturated, the increase in the available energy 
of the licjuid phase produced by dis.solving in it some of the^ solid 
must be equal to the decrea.se in the available of the solid 

phase, caused by the abstraction from the bulk of that part 
dissolved. The general theory of such equilibria will be studied 
later under the head of the phase rule. 

It is possilde that a correlation may be made between solubility 
and the energy of surface tension. If a solid is immersed in a 
liquid a certain part of the energy of the system depends or. 
and is proportional to, the area of contact betw'cen solid and 
liquid. Similarly with two liquids like oil and water, which do 
not mix, we have surface energv' proportional to the area of 
contact. Kquilibrium requires that the available encrg>" and 
therefore the area of contact should be a minimum, as is demon- 
strated in Plateau's beautiful experiment, where a large drop of 
oil is placed in a liquid of equal density and a perfect sphere is 
formed. If, however, the energy of surface tension between 
the two substances were negative the surface would tend to a 
maximum, and complete mixture would follow. From this 
point of view the natural solubility of two substances involves a 
negative energy of surface tension between them. 

GMrs Phase Rule.— A saturated solution is a system in equili- 
brium, and exhibits the thermodynamic relations w'hich hold 
for all such systems. Just as two electrified bodies are in 
equilibrium when their electric potentials are equal, so two 
parts of a chemical and physical system arc in equilibrium when 
there is equality between the chemical potentials of each com- 
ponent present m the two parts. Thus water and steam are in 


equilibrium with each other when the chemical potential of water 
substance is the same in the liquid as in the vapour. The 
chemical potentials are clearly functions of the composition of 
the system, and of its temperature and pressure. It is usual 
to call each part of the .system of uniform composition through- 
out a phase] in the example given, water substance, the only 
component is present in two phases — a liquid phase and a vapour 
phase, and when the potentials of the component are the same 
in each phase equilibrium exists. 

Tf in unit mass of any phase wc have n components instead of one 
we must know the amount of « — 1 compon<;nts ])rcscnt in that 
unit mass before wc know the exact composition of it. Thus if 
in one gramme of a mixture of water, alcoliol and .salt wc are told 
the amount of water and salt, we can tell the amount of alcohol. 
If, instead of one plutsc, wc liavc y ■|)hases, we must find out tlic 
values of r{n ~ i) quantities before we know the comj)osition 
of the whoh^ systimi. 'I'liiis, to invt^stigab' Ww. composition of the 
system wc must b(! ahh? t() caleulatci tlu^ valiu' of r {n — i) unknown 
(jiianiities. To these must be added ih(‘ tJxiiTnal variables of 
teTn])(?ratnr(? and pressure, and then as the total number of variables, 
we have #^ (//. -f i) -(-2. 

'I'o d(?terminc these variables wc‘ may form ecpnitions between 
the chemical j)otentials of the different coTn])oneiit.s — (piantities 
which arc functions of Iht^ variables to be determiiuHl. If /it, and 
/to d<!TU)l:(j the potentials of any one component in two pliast*.s in 
contact, wlu'n there is equilibrium, we know tliat /u^ ~ If 
a third phase is in etpiililu'ium willi the other two we have also 
/q — /u.,. These two e(pjat;ions involve tlie third nlal.ion /tt, — /U;,, 
which therefore is not an indi^jxrndenl equation. Hence with three 
pb.ases we can form two indt'pendent e(|uations for each component. 
\yith r phas(\s we can form r — i CK]nations for cacli componcjiit, aiicl 
with n Components and r ]>hascs w’e obtain n{r — i) equations. 

Now by elementary alg(d)ra we know that if tin* numl)er of inde- 
pendent equations be equal to tin? number of unknown (juantitics 
all tile unknown quantities can b(( det (Tinined, and can jiosst'ss each 
one value only. Thus we shall be able to specify the system com- 
pletely when the number ot variables, viz. r (n - 1) -f 2, is cxjual 

to the number of (‘(juations, viz. — i); that is w'hen r rr w -)- 2, 
'Phus, when a system ])ossesscs two more phases than tlie number 
of its components, all the phase's will be in equilibrium with each 
other at one dt'finite com])osition, one (h'Cuiile It'inperatiirc and one 
definite jircssure, and in no oIIht comlitions. 'I'o taki^ the simplest 
case of a one com])onent systc'm water siibstanci' has its thn'e 
phases of sf>li<l ici‘, liquid water and gaseous vapour in eipiilibrium 
with each otluT at the fn'cziag point of water under the ])ressure 
of its own vapour. If vve at tempi to change either the tenqierature 
or the pressure ice will melt, watcT will eva]u)rate or vapour con- 
dense until OTK^ or oUkt of the ])liasi5s has vanished. We then have 
in ecpiilibrium two phases only, and tlie temperature and ])ressun‘ 
may change. Thus, if wc supply heat to tlie mixture of ice, water 
and steam ice will melt and eventually vanish. We then have 
water and vapour in ('cpiilibrium, and, as more lu^at enters, the lein- 
peratnre rises and the vapour-pressure rises with it. But, if we 
fix arbitrarily tluj tem]>eraiure the jiressurc of equilibrium can 
have one value only. Tims by fixing one variable we fix the state 
oi the whole system. This condition is rejn’eseiiled in the alge- 
braic theory when w(; have one. mon unknciwu cjnantity than the 
number of equations; />. when r(ft — i) -f 2 — 1) i or 

rrr w -j- 1, aiul tlu! iiumlxjr of phases is one more than the number 
of componeuts. Similarly il wc have V more unknowns than we 
have equations to detenuine them, we must lix arbitrarily F co- 
ordinates before we fix tin state of the whole system. The number 
J'’ is called the numhav of decrees of freedom of tlur system, and is 
measured by the excess of the uuinbiT of unknowns over tlie number 
(jf variables. Thus F — r(n — - i) -f 2 — «(r — i) — w — f H- 2, a 
result which was deduct'd by J. Willard Gibbs (1839-1903) and 
is known as Gibbs's PhastvKule (see Energetics). 

The ])henoincna of equilibrium can be represented on diagrams. 
'Phus, if w'c take our co-ordinates to rejiresent pressure and tem- 
perature, the state of tin* systems p\ 
w'ith ice, water and vajiour in 
equilibrium is represented by the 
jioint O whe^t^ the pressure is 
that of the vapour of water at 
the freezing point and the tem- 
pcraturi^ is the freezing point 
under that pr(?ssurc. If all the 
ice be mtdted, we pass along the 
vapour pressure curvtj of water 
OA. If all the water be frozen, 
wc have the vapour pressure 1 g 

curve of ice OB; while, il the | 

pressure be raised, so that all 

the va])our vanishes, wc get the Fro. i. 

curve OC of e(|uilibrium between 
the pressure and the freezing point of water. The slope of these 
curves is determined by the so-called latent heat equation “ 
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(soe Thermodynamics)* dpfdt rnt — z;,), where p and t denote 
the j>ressui*e and n'lnpcratiire, K ibc heat required to change unit 
mass of the ::y.^tems liom one jihase to llio other, and i'., — ?■, 
tiu' resulting clnin^^v in volume. The ^duisc rule combiiUHl wiih the 
latent liear equal ion contains the whole tlu'ory of chemical and 
physical equilibrium. 

Application to Solutions . — In a system containing a .solution 
we ha^'t‘ to tieal with ttvo components at least, 'riie simplest 
case is that of water and a salt, such as sodium chloride, which 
cr\’stalli7cs witliout water. To obtain a non-variant system, tve 
nnist as.semblc four phases — two more than the number of 
components. The four phases are (t) crystals of .salt, (2) 
crystab of ice, (3) a saturated solution of the salt in water, and 
(4) the vapour, which is tlial practically of water alone, since the 
salt i^ non-volatile at the tempcralurc in question. Equili- 
briuiii between these phases is obtained at the freezing point of 
the saturated solution under the ]W(‘sst]n; of the vapour. At that 
pressure and temperature the four phases can eo-exist, and, iv; 
long as all of them arc prcs(‘rtl, the pR'ssure and temperature will 
remain steady. Thus a mixture of ice, salt and tJie saturated 
sf)h3tion has a constant freezing point, and tlie composition <»f 
th* solution i? (’(distant and the ^^^ame as that of the mixed 
solidii w.hich frc‘t;ze out on the abstraction of heat. This eon- 
.stancy both in freezing prjinl and composition formerly was 
considered as a eliaractcristic of a pure clieinical compound, and 
hence these mixtures were (lcscrih(?d as C()mponcnts and given 
the name of “ ciyohydrates.” 

In representing on a diagram the plienomcna of oquilibrimn 
in a two-componcnl system we requint a lliird axis along which 

to plot tJia composition of a 
variable j)ha c. It is usual 
to take three axes at riglit 
angles to each other to repre- 
sent pressure, ternperatnn* 
a!ul the com])osition of tjie 
variable pluiiic. On a plane 
figure this solid diagram 
must be drawn in I'K.rspcc- 
livc, tjic third axis C being 
imagined to lie out of lla? ; 
plane of tlio paper. 'J’he 
ph.ase-rul(‘ diagram that w(? 
conslnicl is then a sketch 
of a solid mrdel, the line:; of whi 'h d.) not ioally lie in the plane 

of the parKT. 

Let us return to the ease of the system of salt and watt'r. At the 
cryohydrjc ponit O we have four j/lmes in equilihriuin at a deiinile 
pressure, temperature and comp>o.sit.ioTj of ti)c li«}ui»l j)hasc. Tlu? 

condition of the system is represented by a .sinj^le point on the 
diagram. If heat he added to the mixture ice will melt and salt 
dissolve in the water so formed. Jt the supply of ice frdls first 
the temperature will rise, and, since solid sait remains, v/e pass 
aloncf a curx e OA itivin^ the relation between tem])er{»turc and the 
va]»our pressiir'.; (jf the saturated solution. If, on the other hand, 
the salt of the cryohydrale fails beiorc the ice the water giv(5n by 
the continued fusion dilutes the solution, and we xiass .along the 
curve OB which show.s the freezing yjoints of a scries of solutions of 
constautly increasing dilution, if tlie process he contimied till 
a vtry large quantity of ice be melted tlie resulting:' solution is so 
dilute that its freezing jioint B is jd<Titical with that of the i>ure 
solvent. Atrain, starting from O, by the abstTiiclion of Jural we can 
remove all the liquid and travel alon^.^ the curvtj OD of equilibrium 
beiv.' » n tlie two solids (salt and ice) and the vapour. Or, by in- 
(.reasiri:? tlie ju'cssure, we eliminate tlie vayjour rmd obtidn the 
curvf- < )l' {dviii.'L' the relation benv(«eii jircssure, freezing ])oint and 
c©ml*o^ilion when a .saturated solution is in contact with ice and 
salt. 

If the salt crysbJlizes witli a certain amount of w«T.ler as well 
as with noni.*, we get a second ]ioint of equilibrium betw'een four 
j>Iia.ses. Sodium sulpliate, for instance, crystallizes below 32*0® 
as and above that temperature as the anhydrous 

s©lid N'i.,,S 04. 'I'akinfj the yioint O to denote the state of cq uiJxbrium 
between ice, hydnile, saturated solution and vapf)ur, we pass along 
OA till ;i iu?\v solid jdiase, that of Na^SO,, appears at 32*0“; from 
this point aiise four curves, analogous" to those diverging from the 
ix»iiit f ). 

For the quantitative study of such systems in detail it 
is convenient to drav/ plane diagrams which are tlieoreticaJly 
projections of the curves of the solid phase rule diafpram on one 
4Mr other of thcfK.* planes. Experiments on the relation bcftwecn 


k. 



Fig. 2. 


temperature and concentration are illustrated by projecting the 
curve OA of fig. 2 on the fc-plane. The prc.ssiire at each jx'jint 
should be that of the vapour, but since the fjolululity of n. solid 
does not change much with prejisiire, measurements iind(T the 
constant atmospheric pressure give a curve practically identical 
with the theoretical one. 

Fig. 3 gives the equilibrium between sodium sulphate and 
water in this way. B is the freezing iioint of jiurc water, O that 



of a saturated solution of Na.SOyioHyO. The curve OP repre- 
senls the varying solubility of {lui hydrate .as the temperature rises 
from the cryohydric i>oiiiL to 32 ‘(j®. At th?i.t tempci'iiturc oystahi 
of tlu‘ jinViydrous Na^SO,, a])pcar, and a new fixed equilibrium 
c.xists between file four phas(‘s — hydrate, anhydrous salt, solution 
a.nd vapour. As heat is supplied, the hydrate is lransforme<l 
gradu.-illv into the anhydrous salt and w'ater, Wlicn this jwocess 
is complete the tcm]>eratnn? rises, and wc pass along a ninv curve 
the equilibrium between anJiydrous cr5^sials, solution and 
vai)oiir. In this j'Jarticiilar case tlio solubility decrca with rise 
of tomi.>erature. This biiliaviour is exceptional. 
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Two Liq-hiid Components»--'T\\(i more completo phenomena of 
niiilual s(diibilit y are illustrated by the ca.se of phenol and water. 

In 4 A n ‘presents the 
frcLzing point of pure water, 
and AB the freezing point 
curve showii'tg the depression 
of the freezing point as phenol 
is added. At is a non- 
tTvi’iunl system made up of 
ice, s(did phenol, saturated 
solution and vapour. B(]D 
i; the .solubility curve of 
p!i(‘nol in tvater. At C a new 
licluid plui.se appears — the 
solution of tvater in liquid 
phcnul, the solubility of wliich 
is rcprc.sented by the curve 
J)K, At 1) t lie composition of the t wo liquids becomes identical, 
and at temywratures above 1), 68'’C the liquid.s are .soluble in each 
other in all proportions, and only one liquid phase can exist. If 
il.e two su1)stanees are solulde in each other in all proportions 
at all t(‘mpc.r;.itures above their melting points wc get a diagram 
reduced to the two fusion curves cutting each other at a non- 
Vii.riant point. Tliis behaviour is illustrated by the case of 
silver and copptT (fig. 5). 

At the non-\'ariant point 
the two HK^tals freeze out 
together und the composi- 
tion of tl'ic liquid is the 
same as that of tlie mixed 
solid which crystallizes from 
it. Tlic s()l id is then known 
as a eutectic alloy. 

A liquid in which the com- 
position is nearly that of tlie 
endue tic shows the clianges 
in the rate of fall of tempera- 
ture as it is allowed to cool. First a .small quantity of one of the 
pure compoiv'Hts Ixjgins to crystallize out, and the rate of cooling is 
thcTcby diininislicd owing to the latent heat liberated by llio clmiige 
of stiitc. 'PliLs process continues till the ctimposition of the li(|uid 
jilvjse reaches Inal of the eut(!Ctic, when the whole mass solidifi(5s 
on the further loss of heat without change of temperature, giving 
a very definite freezing point. The process of cooling is thus repre- 
sented by a path which rims vertically downwards till it cuts the 
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frccrin;;? point curve, and then travels along it till the non-variant 
point is rcaclu'.d. In lliis way two Icmptraturo points arc c>l>taiiicd 
xn tile invcfttigation-— the higher gi\’ing a ijoint on the ccpiilibriuiu 
curve, th(i lower showing the non-variant point. 

Other pairs of alloys, showing more complicated relations, are 
deseril)ed in At.loy. Expevimchls on alloys ar(', in some ways, 
easier to make than on pairs of non 'metallic suhsfauetjs, partly 
owing to the iJossibili ty of poli;:.lnng sections for microscoxhc (?xamin:v 
lion, and the investigation of alloys has done much to elucidate tiuj 
general idienomcna ot solution, of whicli metallic solution constitutes 
a sjiocial case. 

When the two comx>oncnts form chemical compounds with each 
other, the phenomen i ol mutual solubility become more complex. 

Pov a simple ease? to serve 
as an introduction, let 
us again turn to alloys. 
Copi^cr and juitimony form 
p- single compound SbCu... 
If either coj>per or unli- 
Tu r\y be added to this 
corep euui, the freezing 
jvoinl is lowered jnst as 
it v/onl 1 be if a new sub- 
stan.v.j won^ added t(j a 
solvent, Tlius on each 
sidt^ of the ])> unt IH rcpn‘- 
Si ni i: i n g li lis coni; v )n nd , 1 he 
CiU've falls. iVncoeiliiig 
along the curve in either 
direction, w^' corno to a non-variant or eutectic point. In one c.asc 
(n;;;n\',oiited by iJio point A in the hgure) the solid which freezes out is 
conglomeralb of crystals of the compound with those 0/ aiitimoiiy, 
in the otlujr case C Avilli those of cojiiier. Tluis in interpreting 
comxjlicaled tr('cj>:iug curves, wc must look for chemiciil 

com])ounds where the curve fhows p. maximum, and for a eutectic 
or cryo)iydr;i,tc uhore two curve's meet at a minimum point. 

We are iv.nv rerv.ly to study a case where several comxiouiids arc 
formc<l bcl\Mjen fiiV two coTupononfs. A good tixamide is the 

equilibrium of feme chloride 



Fig. 0 . 



and wjitor, stufbed by B, 
Koozeboouu Tiuj exyieri 
moutal curve of solubility is 
shown in Tig. 7. At A we 
have lh<^ freezing jioint of 
pure water, which is lowered 
liy tlic gradua,! ad<lition of 
ferric cliloriile in the manner 
sliowu l)y the curve AH. At 
B wo h 'A'e the non variant 
cry < )hy d rj c ] K)i n t at whicli ice , 
the Jiydrato heXl,,*ijH.,(>, 
the saturated .solution ami 
tlic vapour an.* in equilibrium 
at C. As the pioi>ortioii 
of ' salt is increased, the 
melting point of the ctin- 
gloiiiurate rises, till, at the 
maximum jroint C, we Ij.* ve 
the pun; compoiin 1 the hy- 
drate with twelve molecules 
of wji lcr. Beyond C, the 
addition of salt lowers the 
melting point again, till at D wc obtain another nun- variant 
l)oint. This indicates the appi'araiicc of a new compound, which 
should exist pure at JC, the iK^xt maximimi, and, led by these 
consid(jralions, ikiozeboom discovered and isolabul a previously 
iinknowii hydrate, KeXl^.j'HuO. In a similar way tlu; curve FGH, 
between 30' and 55“, "shows the effect of the hydrate FeXI.psH,/), 
and the curve lijk that of the liydratc Fe./''d<|'4H.jO, which, when 
inire, melts at 73*5” — the point J on the diagi'am. At the point 
K, 66'^, begins the solubility curve of the anhyilrous salt, Fe/d,., 
the fusion point of wdiich when pure is beyond the limits of "the 
diagram, l.ct us now trace the behaviour of a sfdution of ferric 
chloride which is evaporated to dryness at a constant tomiiuraf uru 
of 31®. The phenomena may be investigated by following a hori- 
zontal line across the diagram. Wlien the curve BC is ro?.ched, 
FeX'lfl'TaH./) separates out, and the solution solidifies. Further 
renewal of "water will cause first liqiudaction, as the curve Cl) is 
jiassed, and then rcsolidifi cation to Fe.jCl,j7HijO W'hen I)E is cut. 
Again the solid will liquefy aiul once more become solid as 
Fe2Cln’5lI./.). Still further evaporation causes these crystals to 
effloresce "and i>ass into the anhydrous .salt. As wc have seen, 
the maxima of ’ 
spond with the 
56® and 7.V5 ° respectively 
lion of the whole mass can occur at constant temi>eraturc. Bui 
wc have also found tliis behavioiu: to be characteristic of the non- 
variant or transition points, which, in this ivise, are represented 
by Uw points B, D, F, H aaU K (-53°) * 7 ' 4 "> 3o°i 55° and Od ). Thus 


in two ways at least a constant melting point can be obtained in a 
two-component system. 

Solid Solutions , — In all the cases hitherto considered, the 
liquid phase alone has been capable of continuous variation in 
composition. TJie solid phases eaeli have been of one definite 
substance. Crystals of ice ma)' lie side by side with crystals 
of Common salt, but each crystalline individual is cither icc or 
.salt; no one crystal contains both components in poiq^oiTions 
which am be varied continuously. But, in other cases, crystals 
are known in which both components may enter. Sucli ]>heno- 
mcna are well known in the alums — doiiltle sulphates of alu- 
minium with another metal. Here the oilier metal may be one*, 
such as |.K)tassium, or two, such as pouissium and sodium, and, 
in the latter case, tlie proportion betwiirn the two may vary 
continuously throughout wide limits. SLu;h structures are known 
as mixed crystals or solid solulions. 

The tlHjnnvtical form of the freezing point diagrams when .solid 
solutions are jircsonL d(?pc^nds on th(J ro’kLlioii bc.l.wvcn flic available 
ciKirgy and tlic comjiosition in the two jiliasi s. 'Tliis n^lation is 
known when the amount of oitlicr component present in tin; other 
is very small, lor it is then the relation for a dilute svstem and c;in 
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be calculated. But at intermediate r.oiupt\sitions w(* cfui only 
guess at tin; form of the energy-composition curve, j.,nd t.h(' Ircc/ing 
I)oiut comi>osition curv*e, doduccid iioin it, will vary according to 
the supposition which we make. W'lth the most likely forms fur 
the cn«;rgy curvtrs we get tin; acconiiKuiviiig diagrains lor'the relation 
between 1i*eezing x>oint ami coms.'ntration, 

ft will be notici'd tlr'-t in ah tli(.\se theorot ical ciirv'es the points 
of initial fusion and solidiiication df) not in gcnc'nd i.-eincide; wc 
reach a different curve lirsl according as we i.]>T)roa('l; ilie diagram 
from bt;lo\v, whore all is solid, or from above, where all is liijuid. 
Again, it will be seem that the addition of a. smaJl (|iiaiuity of one 
component, say B, to tlu; other, A, doc;s not n('(:cssa.rily lower the 
melting point, as it does with systems with no soUd solutions; it 
is (jLiile as likely to cause it to rise. 'The sectmd and third ligures, 
too, show that the presence c)f solid solutions may simulate tlu; 
idieiioinena of chemical combination, where the ciuve reaches a 
miximum, and ot non- variant systeius w'licre wc get a minimum. 
'Pile fourth figure shows that, in some cases, it should be* possible 
for solid solutioiiH to be present in a. limited part of the liei<l only, 
being absent lx; tween the two nearly vertical lines in fig. I’l. 
ICxperimeiit has nivealed tlus existence ol sy.->tems in whi(;h these 
plu.'uoniena are display(5(l. As an exaiiiple wc nuiy take tlie case 
of mixtures of naphthalene and fJ-najilithol, substa.ju.es which form 
solid solutions in each oilier. The freezing anfl melting point 
curves are exactly .simikir to the theon tical ciir\'(’s ol lig. M, the 
point A rcpreseiiUng ]mre naphthalene and li piii'e /I iiaplithok 
\Mien the equilibria b(;come more comjilex djfriciiltie.s ol intcq'jre- 
tation of the cxiieriinontal results oftt.'ii arist?. It i.s often very 
difficult to distinguish bctAV{;en a chemical cc.>mpoimd, for example, 
and the case of solid solution r(q)rc.seiiled by lig. 9. All available 
evidence, from the freezing point curve and iroin other source.s must 
be scrutinized before an opinion is ijroiuninced. Jhjl the elucida- 
tion of the complicated phenomena of .solid solutions would have 
been impo.ssible without the theoretical knowledge deduced from 
the principle of available energy. 

SupL*r saturation , — When a orpstal of the solid phase is pre.sent 
the equilibrium of a solution is given by the .solubility cun'os 
we have studied, if, however, a solution be cooled slowly past 
its saturation point with no solid present, crystallization docs 
not occur till some lower temperature is reached. Between llie 
saturation point and this lower temperature, the liquid holds in 
s(;liiUon more of the solute than corresponds with e(|uilibrium, 
and is said to be supersatui-ated. A familiar example is to be 
found in solutions of sodium sulphate, which may be cooled much 
below tJlieir saturation point and kept in the liquid state till a 
crystal of the hydrate NagSO^-ioIIgO is dropped in, when solidifi- 
cation occurs with a large evolution of latent heat. Thc‘.se 
phenomena are explicable if we consider the energy relations,, 
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for the intrinsic energy of a system will contain terms depending 
on the area of contact between different phases^ and^ for a given 
mass of material, the area will be greaxer if the substance is 
finely di\idt‘(l. Hen(’,e the conditions necessary to secure 
equilibrium when the solid phase is present are not the same as 
those nccessar\' to cause crystallization to start in a number of 
crystiiN at first excessively minute in size. The corresponding 
phomunenon in the case of vapours is well known. Dust-free air 
will remain supersaturated vdth water-vapour in conditions 
wh(Te a dense cloud would be formed in presence of solid dust- 
Tuu'lei or electric ions which serve the same purpose. 


If a solution of a salt be stirred as it cools in an open vessel, a thin 
shower of crystals appears at or about the sjitiiration temperature. 
These crystals txrow sLeatlily, hut do not incrc^asc in number. When 
the rempera tare has fallen about C. belou' this j)oin t of saturation, 
a ih'iise shower of new’ crystals a])pears suddenly. This shower 
may be dense enouf^li to make the licpiid quite opacpie. These 
1‘henomena have been studietl by H. A, Miers and Miss F. Isaac. 
It the solution be conlined in a sealed jxlass tube, the first thin showt?r 
is not fonmrd, and tlu' system remains licpiid till the secondary 
dense showtT comt's down. From tliis aitd otlier evidence it has 
been show'n that the first thin shower in open vesstds is produced 
by till? accidental presence of tiny crystals obtained from the dust 
of the air, while the second dense showiT marks the point of spon- 
taneous crystallization, where tin? decrease in total available energy 
cau.si'.l by'solidilicalion becomes gn'ati'r than the increase clue to 
ilie large surface of roiitact between the liquid and tlie potentially 
I'Xistirig multitudinous small crystals of the shower. 

It the tenijxTature at wliich this dense? sjxmtaneous shower of 
crystals is found bi' (leteniiiiied for ditforent con c(?ntrat ions of 
solution, we can plot a “ supt;rsoliibility curve,” which is found 
gimerally to run roughly parallel to the “ solubility curve ” of 
steady equilibrium between liquid and already (?xisting solid. 
\N’hen two substances are soluble in each other iii all proportions, 
we get solubility curves like those of copper and silver shown in 
fig. 5. Wo should cxpeid; to find supersolubility curves lying bidow 
the solubility curves, and this result has been realized experimentally 
for the supersolubility curves of mixtures of salol (pliirnyl salicylate) 
and betol (^-naphlhol salicylate) represented by the dotted lines 
of fie. 13. 


In practical cases of ciystallization in nature, it is probabk? that 
tliese phenomena of supersaturation often occur. If a liquid mixture 

of A and H (fig. 12) were inocu- 
lated with crystals of A wh(?n its 
composition was that repr(*sented 
hy X, cooled very slowly and 
stirred, the conditions would be 
tliosi' of ('quilil)rium throughout. 
When the tiinperature saidv to 
«, on the freezing point curve, 
crystals of pure A Would appear! 
The residual liquid would thus 
bccomi? richer in B, and the tem- 
peraturi’ and composition would 
pass along the curve till F. the 
eutectic point, was reached. The 
liquid then i)(?com(?s saturated 
with B also, and, if inoculated 
will I B crystals, will deposit B 
alongside of A, till the whole mass 
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-A Pc'i centage of Sulul in Mixtursi. ® 
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is solid. But, if no soliil lx? present initially, or if the cooling be rapid, 
lliC liquid of composition x b(?comes supersaturated and may cool till 
the su).)ersaiuration curve is readied at b, and a cloud of A crysUUs 
c(?nu s down. The temi)t?raturi? may tlu?n rise and the conccntriition 
of E increase in ihe liquid in a manner represented by some such 
line? as I /. The conditions may tlit?n remain those of equilibrium 
along the curve / E, but before reaching / the solution may become 
super?>atu rated with B and deposit B crystals spontaneously. Tlie 
eul(?.ctjc point may never be reachcil. The possibility of these 
plu nomi-na should be borne? in mind when attempts are made to 
interpret the structure of crystalline bodies in terms of the theory 
of equilibrium. 


Osmotic Pressure . — The phase rule combined with the latent 
heat equation enables us to trace the general phenomena of 
equilibrium in sxtlutions, and to elucidate and classify cases even 
of great complexity. But other relations between the different 
properties of solutions have been investigated by another series 
of conceptions w'hich w’e shall proceed to develop. Some 
botanical experiments made about 1870 suggested the idea of 
semi-permcable membranes, i.e. membranes which allow a 
solvent to pass freely but are impervious to a solute when dis- 
solved in that solvent. It w'as found, for in.stance, that a 
film of insoluble copper ferrocyanide, deposited in the walls of a 


porous vessel by the inward diffusion and meeting of solutions 
of copper sulphate and potassium fcrrocyanide, would allow 
water to pass, but retained sugar dis.solved in that liquid. It 
was found, too, when w^atcr w\as placed on one side of such a 
membrane, and a sugar solution in a confined space on the other, 
that water entered the solution till a certain pressure was set 
up when equilibrium resulted. 

The importance of these experiments from the point of view of 
the theory of solution, lay in the fact Ibal they .suggested the con- 
ception of a perfect or ideal semi-penueablc partition, and that of 
an equilibrium pressure representing llie excess of hydrostatic 
pressure required to keep a solution in txjnilibriiiin with its jnire 
soh ent through such a partition. Artificial Tni?mbr{uies are seldom 
or iievt?r perfectly semi-permeable — some leakage of solute nearly 
always occurs, but the imperfections of actual membranes need no 
more prevent our use of the ideal coiwvpium iJian tlie fa.uJts of reai 
engiiit?s invalidate the theor}?- of idi'al tlnTTuodyiianiies founded 
on the eonee]>lion of a perfect, reversible, frictiohless beat engine. 
Further, in the lrt?e surface of solutions of an iiivolatilc solute in a. 
volatile solvent, through whicli surface the vapour of the solvent 
alont? can jiass, xiiul in the boundary of a crystal of pure ice in a 
solution, we have actual surfaces which arc in clTect perfectiy .semi- 
permcable. Thus the results of our investigations based on ideal 
conceptions arc applicable to tlie real phenomena of evaporation 
and freezing. 

Dilute SoLulions . — Before considering the more complicated 
ca.se of a concentrated solution, wc will deal with (.me which is 
very dilute, when the theoretical relations are much 
simplified. The vapour pres.sure of a solution may be 
measured experimentally by two methods. It may be 
compared directly w^ith that of the pure solvent, as the vapour- 
pressure of a pure liquid is determined, by placing solvent and 
solution respectively above the mercury in Iw'o barometer lubes, 
and comparing the depressions of the mercury with the height 
of a dry barometer at the same temperature. This method was 
used by Baoult. On the otht.*r hand, a current of dry air may 
be pas.sed through the series of weighed bulbs containing solution 
and sol vent respectively, and the loss in weight of each determined^ 
'I’he loss in the solution bull.)s gives the mass of soh'enl absorbed 
from the solution, and the loss in the solvent bulbs the additional 
mass required to raise the vapour pressure in the air-enrrent to 
equilibrium with the pure solvent. The relative lowering of 
vapour pressure of the solution compared with that of the solvent 
is measured by the ratio of tlie extra mass absorbed from the 
solvent bulbs to the total mass absorbed from both scries of liulbs. 
E.xperimcnts by this method have been made liy W. Ostwald and 
J. Walker, and by Lord Berkeley and K. G. J. Hartley. 

The vapour pressure of the solution of a non-volatile solute is 
less than the vapour pressure of the jiure solvent. Hence if 
two vessels, one filled with solvent and one with solution, be 
placed side by side in an exhausted chamber, vapour will evapo- 
rate from the solvent and condense on the solution. Tlie solution 
will thus gain solvent, and w'ill gnjw more and more (lllute. 
Its volume will also increase, and thus its ui)per surface will rise 
in the vessel. But as wc ascend in an atmosphere the pressure 
diminishes; hence the pressure of the sapour in the chamber is 
less the higher we go, and thus eventually we reach a state of 
equilibrium where the column of vapour is in equilibrium at the 
appropriate level both with solvent and solution. Neglecting 
the very small buoyancy of the vapour, the hydrostatic jiressure 
P at the foot of the column of solution is h gp where h is the height 
of the column and p the mean density of the solution. If the 
height be not too great, we may assume the density of the vapour 
to be uniform, and wTite the difference in vapour pressure at the 
surfaces of the solvent and of the solution as />— />'~//gcr. 
Hence wc find that = Per/p for a very dilute solution, where 
the difference p—p' is small and the height of the balancing 
column of solution small. 

In practice the time required to reach these various conditions 
of equilibrium would be too great for experimental demonstration, 
but the tiieoretical consideration of vapxiur pressures is of funda- 
mental importance. Let us suppose that we possess a partition 
such as that described above, which is permeable to the solvent but 
not to the solute when dissolvfjd in it, and let us connect the .solution 
and solvent of fig. 1 3 with each other through such a partition. If sol- 
vent were to flow one way or the other through the x)artition, the 
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height of the column of solution would rise or fall and the equili- 
brium with the vapour be disturbed. A continual circulation might 
tlius be scjt up in an isothermal enclosure and maintained with the 
peribrmanoc of an unlimited supply of work. This result would be 
contrary to all experience of the impossibility of “ perpetual motion,” 
and hence wc may concliule that through such a scmi-i)crmcablc 
wall, the solvent and the solution at the foot of tlic column would 
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be in equilibrium under the excess of hydrostatic prossiiro repre- 
senttjd when the solution is very dilut(i l)y 1’ - = {(> — />^)pltr. But 
^alch a pressure rei)rescjits the. (‘(iiiilibrium osmotic pressure discussed 
above. Tlierofonj the C(|uilibriiiiri osmotic prcs.'iiire of a solution is 
connected with the vapour pressure, and, iii a very dilute solution, 
is exi)rcSvSed by the simi)le relation just given. 

Another rtJlation becomes evident if wo use as a semi-permeable 
partition a ” vapour sieve ” as suggested byCh F. Fitzgerald. If a 
number of small enough holes Ix' drilled througl^ soli<l substance 
which is not welted by the liquid, our knowledg<J of the phenomena 
of capillarity shows us that it ms’ds pressure to force the litjuid 
into the holes. A piston made of such a p<u’forated substance, 
therefore, may be used to ox<?rt pressun^ on the Ikpjid, while all 
the time tluj vapour is able to pass. B\' (evaporation and condensa- 
tion, tlieii, the solvent can pass througdi tliis p<T/<n*ated partition, 
which thus acts as a perfect scmi-j)<:'rnieable m(?mbrane. Wlum the 
solution {J.iid solvaait are in lujuilibrium across tlu) partition, the 
vapour pnjssure of the sedution has been increased by the application 
of pressure till it is (equal to that of the soh'ent. In any solution, 
then, the osmotic pressure repr<*s('nts the (excess of Hydrostatic 
pressure which it is nec<essary to appl>' to the solution in order to 
inenease its vapour jiressure to an equality with that of the solvent 
in the given eonditions. 

Simiiar considers. lions sliow that, since at its freezing point the 
vapour pnessiirc of a solution must b<’ in equilibrium with that of 
ice, the depression of freezing i)oint i)i-oduced by dissolving a sub 
stance in water can ho calculated from a knowledge f)f the vapour 

S ressure i)f ice and water below the fr<*eziiig point of imre water. 

kit another method of investigation will illustrate new ways of 
treating our sulqect. 

By imagining that a dilute solution is put through a thermo- 
dynamic cycle we may decliice directly relations between its 
"osmotic pnissLirc and its freezing point. Let us 
Freezing fr(»eze out uiiit mass of solvent from a solution at its 
Pont, freezing point T— (/T and remove the ice, which is 
assumed to be the ice of the pure solvent. Then l(;t us heat 
both icc and solution through the infinitesimal temperature 
range dT to iho freezing point T of tlie solvent, melt the ice 
by the application of an amount of heat L, which measures its 
latent heat of fusion, and allow the solvent so formed to enter 
the solution reversii)ly through a scmi-permcahle w'all into an 
engine cylinder, doing an amount of work J^dv. By cooling 
the resultant solution tlirougli the range dT wc recover the 
original slate of tlic system. The wcll-kno>^Ti expre.ssion for 
the cfTiciency of the eyede of reversible operation gives us 
Vdv/L = dTfT or dT « TPdvfL 

as a value for the depression of the freezing point of the 
solution compared with that of the pure solvent. 

The freezing point of a solution may be determined cxperinicntally. 
The solution is contained in an inner tube, surrounding which is an 
air space. Then comes an outer \ cssel, in which a fnnizing mixture 
can b(J placed. This solution is stirred continuously and the tem- 
perature falls slowly below the freezing point, till the supersaturation 
point is reached, or until a crystal of icc is introduced. The solution 
then ^^eezes, until the heat liberated is enough to raise the tem- 
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perature to the point of equilibrium given by the tendency of the 
solution taken in contact with ice to approach the true freezing i)oint 
on one side and the temperature of the enclosure on the oth(?r. 
To get the true freezing jjoint then, it is well to arrange that the 
temperature of the enclosure should finally be nearly that of the 
freezing point to be observed. One way in which this has been 
secured is by obtaining the under cooling by temijorary cooling of 
the air space by a si)iral lube in w'hich etlujr may be (JvaporattN), 
the outer vessel being filled witli ice in contact with a solution of 
equivalent conctmtration to that within. Modifications of thi.s 
method have been used by many oUservers, among otluT.s by Raoul t. 
Loomis, H. C. Jontis, and by R. 11. GrilTilhs and T. G. Bedford, who 
compared directly the freezing points of dilute solutions with those 
of the pure solvimt in similar conditions by the accurate methods of 
platinum thermometry. 

Another application of the theory of energy enables us to co- 
ordinate the osmotic ])ressure of a dilute solution with the 
pressure of a gas occupying tht; same space. On Abeoiute 
the fundamental hypotheses of tiie molecular theory, vniae of 
we must regard a solution as composed of a number Osmotic 
of separate particles of solute, scattered through- Pntssure, 
out the solvent. Each particle may read in some way on 
the .solvent in its neigh bourliood, but if the solution he so 
dilute that each of these spheres of influence is unaffected 
by the rest, no further addition of solvent will change the 
conntixion between one particle of solute and its associated 
solvent. The only efTe(^t of adding solv(;iil will he to 
.separate further from each other the systems composed of 
solute ]>artic.lc as nucleus and solvent as atmosj)here; it will 
not affect the action of each nucleus on its atmosphere. I’hiis 
theresidt will be the same whatever the naUirc of the inler- 
a(Uion may he. If solvent be allowx'd to enter through a semi- 
permcable wall into an engine cylinder, the work done when ti e 
solution within is already dilute will be the same whatev(‘r the 
nature of the interaction between solute and solvent, that is, 
whatever he the nature of the solvent itself. It will even he 
the same in those cases where, with a volatile solute, the iirestmce 
of a .solvent may be dispensed w'ilh, and the solute exist in the 
same volume as a gas. Now iJie work done by allowing a 
small quantity of solvent to enter reversibly into an osmotic 
cylinder is measured by the product of the osmotic pre.^sure into 
the (’Jiangc in volume. Hence the osmotic pressure is measured 
!)}• the w^ork done j)er unit change of volume of the solution. 
The result of our consideration, therefore, is that the o.smutic 
pressure of a dilute solution of a volatile solute must have the 
same value as the gaseous jjressurc the same number of solute 
particles would exert if they occupied as gas a volume equal to 
that of the solution. 

The reasoning given above is independent of the temperature , 
so that the variation with temperature of the osmotic pressure 
of a dilute solution must he the same as that of a gas, wjiile 
BoyIe\s law must equally apply to both sN stems. Experimental 
evidence confirms these results, and extends them to the cases 
of non-volatile solutes as i.s, indeed, to be exf;ectecl, since 
volatility is merely a matter of degree. When the ^ollItioIl ceases 
to be dilute in the thermodynamic sense (jf Xho word, that is, when 
tilt! spheres of influeiKx of the solute particles intersect each 
other, this reasoning tufases to apply, aiul the resulting modiflen- 
lion of the gas laws as applied to solutions ))(‘cornes a matter lor 
further investigation, theoretical or experimental. In the limit 
then, when the concentration of the solution b(^('omes vanishingly 
small, theory shows that the osmotic pressure is equal to the 
pressure of a gas filling the same space. Experiments with 
membranes of copper fcrro(^yanide have verified this result lor 
solutions of cane-sugar of moderate dilutions. But the nic'sl 
accurate test of the theory depends on measurements of freezing 
points. 

A ijuantity of gas measured by its molecular weight in gramTru s 
when confined in a volume of one litre exerts a luessure ol 
atmospheres, and thus the osmotic i)ressure of a dilute solution 
divided by its concentration in gramme-molecules per litre has a 
corresponding value. But we liave seen that the d(‘prossi(jn 01 (?T 
of the freezing j)oint of a dilute solution is measured by TPdr/L. 
Putting the absolute tenq)crature of the fretJzing jJoint of water :;s 
273®, the osmotic, jucssure P as 22-2 atmosj)hercs or 22*4 X lo'*, 
C.CkS. units per unit concentration, L thcj latent heat as 79-4 >< 
4*184 ^ hi corresponding units, and dv the volume change 
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in the* solution for unit mass of solvent added we pfot for the quantity 
where* r is the concentru.tion of the solution, I ho value 1*857” 
per unit concentration. i*'xperiinontal meastironK'nls of freezinpf 
points of various non-eloctrolytic solutions have been made l)y 
Kaoult, Loomis, Grihiths, Bedford and otluTs and numbers 
ranging roaii.l 1*83 found for this concentmlion. Hqually good 
CDRipari-soris li:i\e been obtained for solutions in ottier solvents 
such as acetic acid 3*88, lorniic acid 2*84, benzene 5*30. nnci nitro- 
benzene (>*95. Such a concordance betwetui thc'ory and experi- 
ment not only vorifnvs the accuracy of thermo dynamic reasoning as 
applied to dilute solutions, but gives perhaps one of the most con- 
vincing exiKTimeuhil verifications of the general validity of Ihcrmo- 
<Iynamic theory which we possess. 

'Another vcrilicatinn may be obtained from the phenomena of 
vapour pressure. Sinct*, in dilute .solutions, tiic osmotic v»i’essure 
lias the vahui, we may apply tfie gas ecpiation PV = wKT = npi\ 
to osmotic relations. Here «’is tht! number of gramme-mol(!culcs 
of s'.'lule, T the absolute temperature, K tlu' gas constant with its 
usual gas value, /> the vapour ju'essuro of the solvent and 
the volume in which one gramnu'-molccule of the vapour is confined. 

In the va])our pressure eipiation p p'^. Ver/p, v e liavc the vapour 
density rr equal to M/r,, where iM is tlui inoleciilar weight of the 
solvirat. The density ol the liquid is MX/\', where N is ilie number 
of solvent molecules’ and V the total volume of the liquid. Sub- 
stituting these vahuM. wc find that the rel itive lowering of va])our 
pressure in a ver\- dilute solution is equal to tlu; ratio of the numbers 
of solute and solvent molecules, or (/> — p')/p — «/N. 

The exi)erimenits of Raoult on sjUition-; of organic bodies in 
water and on solutions of many sub.stinces in some dozen organic 
solvents have confirmed this resLilt, an I therefore the theoretical 
value of the osmotic pressim* from which it was deduced. 

Although even good membraui;.> oi copper ierrocyanide arc j'andy 
perfectly semi-permeable, uni in other membranes sucli as inJi.*!^- 
rubber, Ax., which have been used, the defects from the theoretical 
values of tlu; e(]uilibrium pressure are very great, yet, in the light 
of the exact verittcation'of theory given by the exiierimcnts describt'd 
above, it is evident that such failures to reach the limiting value 
in no wise invalidate the theory of osmotic equilibrium. Tliey 
merely show* that, in the conditions of the particular experiments, 
the thermodynamic equilibrium value of the osmotic ])rcssur« 
cannot be reached— -the tliormodynamic or thc'oretical osmotic 
pre.s.surc (which must be independent of tlu* nature of the membrane 
provided it is truly scmi-jicrmeable) is a clilii;reut thing from the 
equilibrium pressu're actually rcaclu; 1 in a givi-n t;xj)crim(;nt, wliich 
measure: the balance of ingre.ss and egress of solvent through an 
imp .!r feet semiq>ermeablc membrane. 

Dilute 5olulion.s of sub.stanpci such cane-sugar, as wc have 
seen, give experimental values for tlie connected osmotic 
properties- prcs.su re, freezing point and vapour 
e^ietlviAes — in conformity with the theoretical values. 

'All these solutions are non-conductors of electricity. 
On the other hand, solution of mineral acids and salts conduct 
the current with chemical decompo.sition — they are called 
electrolytes. In order to explain the electrical properties of 
a solution, for instance of potassium chloride, we are driven to 
lielicve that each molecule of the salt is dissociated into two 
parts, potassium and chlorine, each a.ssociated with an electric 
charge equal in amount but opposite in sign. The movement 
in opposite directions of these charged ions constitutes the 
electric current in the solution. To explain the electrical 
properties of sulphuric acid in aqueous solution, the supposition 
of three ions, two of hydrogen and one of the chemical group SO4, 
is necessary. Now measurements of osmotic properties of these 
solutions show that their osmotic pressures are abnormally 
great and that, at extreme dilution, the ratio of their osmotic 
pressures to that of equivalent solutions of non-electrolytes is 
equal to the number of ions indicated by the electrolytic pro- 
perties. From the osmotic side also, then, electrolytic disso- 
ciation is indicated, and indeed, it was from this side that the 
idea wiis first sugge.stcd by S. Arrhenius in 1887. The subject 
is dealt with in Electrolysis and Conduction, Electric; 
§ In Liquids, 

Concentrated Solutions . — Having dealt with the relations 
between the properties of an ideally dilute solution, we now 
turn to thp consideration of the general ca.se where the simplifying 
assumptiwef great dilution is not made. 

The heijjfcfjS^the column of solution in fig. 13 required for 
osmotic through a semi-permeable w*all below is 

now* very the osmotic pressure of strong solutions 

may reacltMUiy hundred atmq(i||^ei$)S. Hence we must not 
iMmaile tiie density of thtttwqiipnr in the surrounding 


atmosphere is constant, orthar the solution, when equilibrium 
is reached , is of uniform concentration tliroughout. The osmotic 
pressure (defined as the difference in the hydro- 
static pressures of the solution and solvent when 
their vapour pressures are equal and they are 
consequently in equillbriiiiu tlirough a perfect semi-pcrmeablc 
membrane) may also depend on the absolute values of the 
hydrostatic j)ressures, as ma)* the vapour pressure of the 
liquids. 

To investigate the osmotic pressure of a strong solution W’e may 
consider the hydrostatic pressure re()uirod to increase its vapour 
Ijressure to an ecpjality with that of the solvent. The relation 
bot\yeen liydrostatic )n’es,sure and tlic \*ai)our prt'ssurc of a ]niro 
liquid may be obtained at once by considiTing the rise of liijuid 
in a cajnllary tiibi*. The dilh.Ti'iiee in vapour iSressure at the top 
and at the bottom of the column i.s p /r — IV/p, as shown above 
for a column of sohilion. Writing ?• lor i/r, the specilic volume 
of the vajKJur at tin; pri.'ssure />, and V for i/p, tlic specific volume 
of the licpiid at the prei^sure P, and restricting tlic result to small 
changes, \yc get t>^/p — VrJP, 

In consitlcring the corresiionding relation for a .solution instead 
of a pun; Ii(|uid, possible diflerences in concentration make the 
column metliod diilicult of apidicalioii, and it is betfiT to attach 
lh<* ])roblem by mt'an.s f)l an imaginary cycle of i.sothormal operation. 
The simple.st way to do this is to imagine a vajKiur-sieve jiiston, 
through which the vapour but not the liquid can pa«s. As we 
have explained abovt;, such a vapour sieve may be cunstruoted by 
boring a number of small enough holes through a solid nut wetted 
by the liquid. 

Let us ima,aine unit mass of solution of volume V confined in a 
cylinder ABC between a fixed vapour sieve B and a solid piston A 
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Fig. 14 

by w'hicli a pressure P is applied. The vapour at pressure p in 
equilibrium with the liquid is bounded by a solid iiiston C, wdiicli we 
can also move to change the pressure; or volume. 

With such an imaginary apiiaratus, H. J-. Callcndar lias shown 
that the variati(.»n of va.poiir pressure of a solution with pr(;ssure is 
given by the expression WP I'dp, where V' is the change in 
volume of the solution wdu n unit mass of solvent is mixed with it. 
The corresponding relation for a pure li(]uid can be regained by 
considc ring that at infinite dilution the liquid becomes pure solvent, 
and the change of volume becomes equal to the volume V of solvent 
added. 

'J'hc osmotic pressure Pf, is the difference of the hydrostatic 
pressures P' and P of the solution and the solvent when their vapour 
j ressures are equal. Hence dP., ~ dP' — c/P and tlPJdP = (V — V')/V' 
or dV^JdP' ~ (V — V^')/V. If V =• V' there is no cliange in osmotic 
I^ressure with hydrostatic pressure, and osmotic pressure :Uq)ends 
on concentration and temperature only. 

The relation tjctweeii the equilibrium pressures P and P' for 
solution and solvent corresponding to the .«ame value of the 
vapour pressure is obtained by integrating the equation V'dP' = 
vdp between corresponding limits for solution and solvent. We 
get 

JV' V'dP' andy'^*VtfP= 

whence J ^ V'dP' - y J VdP 


,J-^^vdp, 


where p and />' arc the vapour pressures of solvent and solution 
each under its own vapour pressure only. 

If wc measure the osmotic pressure P,, when the solvtmt is under 
its own vapour pressure only, that is, when P = /> = the term 
involving V vanishes, and the limit of integration l^'lMiooines PgH P. 
If we assume that V', the volume change on dilution, varies regularly 
or not appreciably with pressure, we nuvy write the hrst integral 
as V'(P„ + /? — /^') where V' now denotes its mean value between 
the limits. 

'J'o evaluate the second integrals vdp we may subtract a constant 
h to ro]>rcsent the defect of the volume of the vapour from the 
ideal volume R///>. This gives 

V'(Po + /?-/>')«= log (PIP') - hip ^ f). 

For most experimental purposes the small terms involving the 
factor (p — />') may be neglected, and wc have, approximately, 
PoV'=RHog iplp'). 

From this equation the osmotic pressure P<, required to keep 
a solution in equilibrium as regards its vapour and through a 
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semi- permeable membrane with its solvent, when that solvent is 
initler its own vapour i)it!.ssnnj, may be calculated Irom the results of 
observations on vapour pressure of solvent and solutiojj at ordinary 
low hydrostatic pressures. The cliiel' dilhculty lies in the deter- 
mination of the cjuanlity V', li»e change in volume of the solution 
under the ]n*cssure .1',, when unit mass of solvent is mixed with it. 
This determination involves a knowledge of the density ;nul of 
the compressibility of the solution; the latter property is tliilicuU 
to jncasuro accnrattjly. 

In some solutions, such as those of sugar, the change in volume 
on dilution is nearly etjual to the volume ol solvent added; V' then 
becomes ecpial to V, the specilic voIuitkj of the solvent. The osmotic 
l)rcssLires of strong sugar solutions wtjre measure. I successfully by 
a direct method with semi -permeable nu^mbrivin s oi co])j>er Jerro- 
cyanide by Lord Berkeley and E. Ci . J. Harthiy, who also detenninod 
the vapour pretisures by passing a ciirrciU of aii successively through 
weighed vessels containing solution and water iesj>ectively. 

Their table of comparison i)ul)lishcd in 190O shows the following 
agreement : — 


Concentration in 
grammes per litre of 
soluiion. 

Osmotic ]..rehsuve at 0 C. 
in i'.truoi.piKTcs’. 

From vapour 
pressures. 

b'lOTii ^liieci 

nic.LSiivement. 


44-j (at 12.6") 

‘1.V97 

54" 

'•9'4 

or 51 

O'.o 

101 *9 

ioo7« 

75^^ 

136*0 
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It seems lilo ly lh;!.l measurements of vajiour |.>re.s.sur(; find com- 
pressibilil y may eventually enable us to determine accurately osmoLic 
pressures in c ises where direct measurement is imiiossible. 


The slope of the temperature vapour pressure curves in the 
neighbourhood of the freezing point of the solvent is given by 
Preexinx latest heat efjLiation. 'LJie differen( e in the two 

Point, - slopes fo:* water and ice is fIp;dT — dp'ld T-hf\'v, 
Solutions, vvhere L, the latent heat of fusion, is the difference 
between the heats of evaporation for icc and water, and is 
the specific volume of the vapour. 

The differemu; in the lowering of vapour pressures dp — dp' 
may be |)ut equal to where P is the osmotic jiressure, and V 

the specific volume of ilie solvent. We then get V//P — LdT/T. 

In orde> to intograi(i this ex’U'essiou we need to Icru)w L and v 
as funclions of the tempcratuic and pressure. The labmt heat L 


at any temperature is given by L — J.(, — /. (.s~A')dT, where Ln 

J 

is value at T(, and 5 - .v is the dificrcnce in the specific heats cf 
water and ice. The probable error in neglccUn^ any variation 
of specific heat is small, anrl we miy calculate J. iroin the values 
of Lq — {5 — .■-■') (To - 1 '), when* 5 -- s' is about 0*5 calories. The 
variation of L with pnissurc is probably small. 

The volume of a gramme of water also deji'-mds on temperature 
and pressure. Ap|troximat(;ly one degree loweriTig t>f freezing 
l)oint corresponds with a chaiige of 12 atni3sph.Tei in llie osmotic 
pressure, h'rom the known coellicicnts of compressibility and 
ihermal exivausion wo find that V miy be ropresented by the linear 
etiuation V i -000 -f o'oooy a, where a is the lowering of the 
freezing point below o*’. 

Putting in these values an<l integrating we have, neglecting terms 
involving A“', P — 12*06 A — ()-u2i A-, where P is the osmotic 
pnissure in a tinosph :?res. 

H. W. Morse; and J. C. W. Frazer, who have made direct measure- 
ments of osmotic pressure of solution of cane-sugar, have also 
m(;asured tJu; freezing points of corres])onding solutions, h'rom these 
results the equation just given lias been examined by G. N. Lewis. 


Concentration in 
gramme • moloc u Ics 
per litre of water. 

Depression of 
the freezing 
point A. 

Osmotic 

Calculated 
from A. 

pressure. 

Observed, j 

0*1 

0*195 

2 ’35 

2*44 

0*5 

0*985 

11*8 

1 1 -8 1 

1*0 

2 07 1 

24*9 

24*8 ! 


Thus the theory of the connexion of osmotic pressure with frc(;zing 
|>oint (like that with vapour pressure) seems to give results which 
accord with experiments. 

At the limit of dilution, when the concentration of a solution 
approaches zero, we have seen that thermodynamical theory, 
verified by experiment, shows that the osmotic 
Osmotic pressure has the same value as the gtus pressure of 
rossurs, number of molecules in the same space. 

Cases at high pressures fail to conform to Boyle^s law, and solu- 


U'ons at moderate concentrations give osmotic pressures which 
increase faster than the concentration. The variation of gasses 
from Boyle's law is represented in the equation of Van der 
WTuiIs by subtracting a constant b from the total volume to 
rcpre.sent the cfYcct of the volume of tlie molecules themselves, 
'riic corresponding correction in solutions (onsists in counting 
only the volume of the solvent in whic li the solute is dissolved, 
instead of the whole volume of the solution. 



is that of the solvtait. Even this rornvi'tion is i; t sufficient in 
soluiion of sugar, wIutu the theoretical curve 1 1 lii's. l)clow the 
exjHTimcntal obscTvalions, A further correction tu.' v be made l)y 
adtiiug more ( mpiriced terms to tlic equation, but a 3‘iore jn’ornising 
idea, due to J. Jl. PoMiling and H, L. (‘‘alli ndar to trace the 
effect of j>ossil)l(‘ combination of molecules v’ solute with 
molecules of the solvenl. These combined solve]:! I'loleculcs are 
thus removed from existence as solvent, the eiiecu\e volume of 
which is reduced to that of the remaining fret; molt i ules of solvent. 
The gnjaler the number of water molecules attach< '.1 to one sugar 
mokciilc, tlu5 less the residual volume, and the gn der the theo* 
rt'tical ]'re{-sure. Calhiunw finds that five molecules of water in 
tin.; case of cane sugar or two molecules in the case of dextrose are 
required to bring the curves into conformity with the observations 
of Berkeh'v and Hartk:y, whicli in fig. 15 are indicate •’ by crosses. 

Soluhilily and Heat of Soluiion . — Tlic ( onceptions of osmotic 
prcs.sure and ideal semi-pcrmcablo meimbnincs enable u.s to 
deduce other tlicrmodj'namic relations between the clifTerent 
properties of .solutions. As an c.\amj)le, let us take the following 
investigation ; — 


An engine cylinder may be ima,gined to possess a senii-jjermeablc 
bottom and to work willunit friction. If it be filled with a solution 
and the bottom immcirscd in. 
the jmre solvent, pressure eciiifd 
to the osmotic ])ressiire must 
be exerted on the i)iston to 
mainhdn e(|uilibriuTn. Such 
a system is in the thermo- 
dynamic equilibrium. The 
slightest change in the load 
will cause motion in one direc- 
tion or the other — th(; system 
is thermodynamically rever- 
sible. Such an arrangement 
may be ])ut through a cycle 
of operations as in Carnot's 
engine (see TiiiiKMODYNAMics) 
and all the law.s of reversible 
engines applied to it. If the 
solution in the cylinder be 
kept saturated by the pr<;sence 
of crystals of the solute, crystals will dissolve as solveat 
enters, and the solution remains saturated throughout. By 
an imaginary cycle of operations we may then justify the 
jippliaition to solutions of the latent heat equation which wo 
have already assumed as appliciible. In the equation </P/<rr 
/\/T(t^3— ?q), P is the osmotic pressure, T the absolute tempera- 
ture, “and K the heat of solution of unit mass of the solute 
when dissolving to form a volume — Vj of saturated solution 
in an osmotic cylinder. This process involves thaperformonce «£ 
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an amount of osmotic work Vi). If the heat of solution be 

measured in a calorimeter, no work is done, so that, if we call this 
calorimetric heat of solution L, the two quantities arc connected 
by the relation L = a -f PC?'*: — e,). If L is zero or negligible, 
A sa — P(Vij — I'l) and we have dVjdT = or rfP/P ^ — ^Tf/T, 

which on integration gives log P log T + C, or I* r~ AT, the 
osmotic pressure is proportional to the absolute temperature. This 
result must hold good for any solution, but if the solution be dilute 
when saturated, that is, if the solubility be small, the equation 
shows that if thtTc be no heat eflect when solid dissolves to form a 
saturated solution, the solubility is indej)t?iident of temiieratim*, 
for, in accordance with the gas laws, the osmotic jiressure of a dilute 
solution of constant concentration is jiroportional to the absolute 
temperature. It follows th^it if the thermodynamic heat of solution 
be ptisitive, that is, if heat be absorbed to ketq) the system at constant 
temperature, the solubility will increase with rising temperature, 
while if heat be evolved on dissolution, the solubility falls when thti 
system is heated. 

" 111 all this investigation it .should be noted that f lic heat of solu- 
tion with which we are concerntid is the heat effect when solid 
dissolves to form a saturated solution. It is not th<‘ heat eliect 
when solid is tlissolvcd in a large excess of solvent, and may dilfer 
so much from that etlect as to have an (qiposile sign. Thus cupric 
chloride dissolves in much water with an e\oliition of lieat, but 
when the solution is nearly saturated, it is cooled by taking up mon* 
ot the solid. 

In a very dilute solution no apprecialilc heut is evolved or 
absorbed when soKent i.s added\ l>ut such heat effects are 
Osmotic generally found with more concentrated solutions. 
Pressure 'I’he re.sult is to (rhangc the relation between tenqHTa- 
uttd Tern- tiire and the o.sniotic pressure of a solution of ('onslant 
perature. coiK'cntration, a relation which, in very dilute 
solution.s, is a direct proportionality. 

The equation of available energy (see jC.VE roe tics) A U i 
T(L\.iiT may be applied to this problem. The availal)le energy A 
is iliC work which may be gained from the system by a small rever- 
sible isothermal operation with an osmotic cylinder, that is Pr/r. 
If / is the heat of dilution per unit change of volume in a calorimeter 
where all tlie energy g(jes to heat , the change iii internal energy U 
is measured by Idv, \N’e then hav e 

IV - = Ifiv -f T A (iVw). 

Xeglecting the volum<} change with ternj)oraturc this gives 
P — / TdVjdT for the relation required. In the case where / 
is negligible we have F//P ~ T/f/T, wliich on integration shows that 
the osmotic pirtjssure, as in the special case of a dilute solution, is 
proportional to thi' absolute te.niperalure. 

Theories of Solution. -The older observers, noticing the heat 
effects which often accompany di.ssolution, regarded solutions 
as chemical compounds of varying composition. "J'he physical 
investigati(»n of o.sinotic prc.ssure, and its correlation by 
Van't IIui! with the prc.ssure of a gas, brought forward a new 
asfiect <»!’ the ])!ienomena, and .sugge.Ted an identity of physical 
modus opernndi a.s well as of riumcri(‘al value. On this view, the 
function (d the solvent is to give space for the .solute to diffu.sc, 
and the pn^ssure on a semi-pcrmcable membrane is due to the 
excess of s(;l\ent mohM.ulc.s entering over those leaving inconse- 
quence of the smaller numl.xT which impinge on the membrane 
from the side of tiie .solution; the defect in the number mast 
be proportional, roughly at any rate, to the number of solute 
molecules, jire.scnt, that is, t(j the strength of the solution. 

\^*hatec^T \-iew, if a,ny,, be adopted as to the nature of a solu- 
tion, iht: thermodynamic relations we have investigated ecjually 
hold g<iO(j It is the .strcngili and weakness of thermodynamic 
methe>ds that they are indejjendent of theories of constitution. 
The results are true \\hate\-er theory be in vogue, hut the results 
throw no light un the problem of which theor\^ to choose. All 
the thermodynamic relations wc have deduced hold on any theor\’ 
of .solution and favour no one theory rather than amjther. 
\\’hether o.snKJtic jiressure be due toiphy.sical impact (jr to 
chemical afhnity it rnustnecev- arily havttbe gas value in a dilute 
solution, and be related to vapour pressure and freezing point 
in the way we have trated. Jlut for any theory of .solution to 
he tenable, it mu.st at Igst be consistent with the known thermo- 
dynamic relations, as*#ose relations are by experiment. 

"On certain assunjpt™ 5 '’*V&quircd for the extensioy of the 
meth(»ds of the kinetic ffieory of gases to liquids, L. Jioltzmann 
ofered a deiXM|pstration of the law of osmotic pres.sure in dilute 


solutions, based on the idea that the mean energy of translation 
of a molecule should be the same in the liquid as in the gaseous 
state. But, whether or not the assumption underlying this 
demonstration be accepted, the similarity between solution and 
chemical action remains, and the osmotic law has been examined 
from this side by J. H. Poynting and by H. L. Callendar. The 
fundamental phenomenon they take to be the identity of vapour 
pressure, and consider the combination necessary to reduce the 
vapour pre.ssure of a solution to the right vaiiie. If each mole- 
cule of the solute combines with a certain number of nioWcules of 
the solvent in such a way as to render them inactive for evapora- 
tion, w'e get a lowering of vapour pre.ssure. Let us assume 
that the ratio p/p' of the vapour pressures of the soK ent and 
solution is equal to the ratio of the number of free molecules of 
solvent to the whole number of molecules in the solution. Plach 
molet'ular complex, formed by solution and solvent, is treated 
as a single molecule. If there are w molecules of solute to N of 
solvent originally, and each molecule of solute combines with a 
mole(‘ule of solvent, we get for the ratio of vapour prc.ssiires 
P'P' — “* «w);(N — an -f «), while the relative lowering of 

vapour pressure is (/> — p')!p = w/(N — an). 

In the limit of dilution when n is very small compared with N 
this givc.s Raoiiit’s expcrimentiil law that the relative lowering 
is n X, which we deduced from the osmotic law, and ('onversely 
from which the osmotic law follows, while for more com'entrated 
solutions agreement is obtained by assigning arbitrary values to 
^7, wlii(‘h, as wc have seen, is 5 in the ('ase of cane-sugar. 

Certain solvents, such ns water, liquid ammonia or liquid 
hydrocyanic acid, possess the power of making .some solutes, 
such as mineral salts and acids, when dissolved in them, con- 
(lui'iors of electricity. The special propci ties of these soluiions 
are dealt with under IvLECTUOLYSiS and Conduction, Et.kc- 
Tkic, S Liquids. Attempts have l.)een made to co-ordinate 
this ionizing power of solvents with their dielectric ('onsUmts, 
or with their chemical properties. On the linens of J\n’nting’s 
tlieorv' of solution, each ion in electrolytes must combine with 
one or more molecules of solvent. 

Diffusion in Solutions. —The passage of dissolved substances 
through animal and vegetable membranes was the subject of 
many early experiments. It was found that substances like 
mineral .salts, which crystallize well from solution, pas.sed .such 
membranes with comparative ease, while the jelly-like substances 
such as albumen passed with extreme slowness if at all. The 
first to make systematic experiments on the free diffusion of 
dissoh’ed substances with no separating membrane was Thomas 
Graham (1804-1869), who immersed in a large volume of water 
a wide-mouthed bottle containing a solution, and after some 
time measuTtxl the quantity of substance which had diffused 
into th(? water. Again the two classes of substances mentioned 
aboV(f were found to be distinguished, and Graham called the 
slowly diffusible non-crystalline bodies colloids, in contrast to 
the quickly diffusible crystalloids. Graham showed that the 
diffusion was approximately proportional to the difference in con- 
centration, and on these lines a theory of diffusion was founded 
on the lines of Fourier’s treatment of the conduction of lieat. 

'I'hc qujiTilily of substance wbicli diffuses through unit area in 
one second may be i.aktm as proportional to tlu; dilfeivnee in con- 
centration between the ffuids at that area and at another jjarallid 
area intlelinitely near it. This diffonmee in concentration is 
];)ropor 1 ;ional to the rate of variation dc/dx of the concentration 
c with th(} distance ,v, so that the number of gramimj-niolecules 
of solute which, in a tim(i dt, cross an area A of a long cylinder of 
constant cross section i.s dlS ^ — 'DA{dc/dx)di, wliere U i.s a constant , 
known as Hkj diffusion constant or the difiusivity. 

'Pht! osmotic pressure oi a solution depends on the concentration, 
and, if wc regard the difference in that pressure as the effective 
lorcc driving the dissolved substance through tlie solution, we 
are abl(; to obtain the. eejuation of diffusion in another form. When 
t!ic solution is dilute enough for the osmotic pressure to possess 
“ the gus ** value the equation becomes — 

c?N ^ , dt, 

F dx ' 

where R is the usual gas constant, T the absolute temperature, 
and F the force required to drive one gramme-molcculc of the solute 
through the solution with unit velocity. 
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By comparison with the first equation we see that RT/F is equal 
to the diffusion constant. This constant can be measured 
experimentally, and for such a substance as sugar or water comes 
out about 0*3 at 20° C., the unit of time being the day. Hence 
the force required to drive one gramme-molecule of sugar through 
water with a velocity of one centimetre per second may be calculated 
as some thousands of millions of kilogrammes weight. 

In the case of eltjctrolytes we can go further, and calculate the 
diffusion constant itself from thcj theory of electrolytic dissociation 
(see Conduction, Electric, § In Liquids), On that theory the ions 
of a dilute solution migrate independently of each other. Since som(i 
ions are more mobiles than others, a separation will ensue when 
water is placed in contact with a solution, the faster moving ion 
penetrating cjuicker into the water under the driving force of the 
osmotic jjressure gradient. This separation causes a difference 
of potential, which can be calculated and is found to agree with the 
values obtained experimentally. The separation also sets up electro- 
static forces, which increase until they are strong enough to drag the 
slower moving ions along faster, and to retard the naturally faster 
ions till they travel at the same rat( 5 . 'I'lie resistance offered by the 
liquid, and therefore the force F, required to drive one gramme- 
molecule through thtj lic^uid with unit velocity is the sum of the 
corresponding quantities for the individual ions. Now the veloci- 
ties u and V of the opposite ions under unit j)oteiitial gradient, and 
therefore U and V under unit force, are known from electrical 
data. Thus F, which is ec^ual to i/U -h i /V, is known. The osmotic 
pressure of aii electrolyte consisting of two ions is doul)le that 
of a noTi-electrolytc. Hence for a Innary clcclrolyto the diffusion 
constant is measured by 2RT/F or 2UVKT/(U + V). This result 
gives a value of U for dilute hydrochloric acid e(pial to 2*4t) to 
compare with the observed value of 2*30. Other .siibstanccjs give 
equally good agreements ; thus sodium chloride has a calculated 
constant of i*i2 and an obs<Tved one of I’li. Such concordance 
gives strong support to the theory of ditlusion outlined above. 

Colloidal Solutions , — Besides a large number of animal and 
vegetable substances, many precipitates formed in the course 
of inorganic chemical reactions are non-crystalline and appear 
in the colloidal state, instances arc the sulphides of antimony 
and arsenif' and the h)’droxidcs of iron and alumina. Some 
of these colloids dissolve in water or other liquids to form 
solutions called by Graham hydrosoLs ; Graham named the solids 
formed b)' the setting or coagulation of these liquids hydrogels. 
Solutions of colloids in solvents such as water and alcohol seem 
to be divisible; into two classes. Both mix with warm water 
in all proportions, and will solidify in certain conditions. One 
class, represented by gelatin, will rcdissolve on warming or 
diluting, while the oilier class, containing such siibslaruies as 
.silica, albumen, and metallic, hydrosuljihides, will solidify on 
lieating or on the addition of electrolytes to form a solid “ gel ’’ 
which cannot be rcdissolved. Solidification of the first kind 
may be termed “ setting,” that of the second ‘‘ coagulation.” 

Tile power of coagulation of colloids shown by electrolytes 
depends in a curious maniUT on the chemical valency of tne 
effective ion. The ave.rage of the coagulative jxiwers of salts of 
univalent, divalent and tri valent metals have been found by 
experiment to be proportional to the numbers i : 35 : 1023. If wc 
assume that a certain minimum electric charge must be brought 
into contact with a group of colloid particrles to produce coagu- 
lation, twice as many univalent ions must collect to jiroduce the 
same effect as a number of divalent ions, and three times as many 
as an effective number of trivalcnt ions. We can calculate, by 
the help of the kinetic theory and the theory of chances, the fre- 
quency with which the necessary conjunctions of ions will occur, 
and show that the general law will be that the coagulative 
powers should be in the ratios of i ; .x: : x-. Putting x ^ 32, we 
get 1:33: 1024 to compare with the experimental numbers. The 
ordinaiy surface energy of a two-phase system tends to diminish 
the area of contact, and thus to help the growth of the larger 
aggregates required for coagulation. A natural electric charge 
on the particles would oppose this tendency, and tend to increase 
the free surface and thus promote disintegration and solution. 
The function of the electrolyte may be to annul such a natural 
charge and thus allow the non-elcctric surface energy to produce 
coagulation. This explanation is supported by some experiments 
by W. B. Hardy, who found that certain colloids did possess 
electric charges, the sign of w^hich depended on whether the sur- 
rounding liquid was slightly acid or slightly alkaline. At the 
neutral point, when the particles possessed no charge, their 
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stability was destroyed, and they were precipitated. But recent 
experiments have shown that the simple theory of coaguialion 
here outlined needs amplification in certain directions. The 
phenomena seem to be dependent on variables such as time, and 
are more complicated than seemed likely at first. 

The size of the suspended particles in colloidal solutions varies 
greatly. In some solutions they are visible under a good 
microscope. In other cases, while too small to be directly 
visible, they arc large enough to scatter and polarize a beam of 
light. In yet other solutions, the particles are smaller again, 
and seem to approach in size the larger molecules of cr\ stal- 
loid substances. It is not yet agreed whether colloid solu- 
tion is the same in kind though different in degree from 
crystalloid solution or is a phenomenon of an entirely different 
order. 

Kekerencks. — The propertic?s and tlujorvof solutions arc treated 
in all works on general physical cln^niistry ; (.)stwal(rs discussion in 
liis Lchvbuch was transUited into English in 1891 by M. M. P. Muir 
entitled Solution. Special works are W. C. D. Whelliam, 'I'heovy of 
Solution (i()02) ; W. Kothmiind, Loslichkeit (1907). Solubility tables 
arc given in l^aiidoll, Bornsteiii and Meycrhoilers, TabcLlen (1905); 
A. M. Comey, Dictionary of Sot nbi lilies (Inorganic) (iHqt)); 'A. 
Seidell, Dictionary of the Solubilities of Inorganic and Ot^iunio 
Substances (1907). (W. C. D. \V.) 

SOLUTRIAN EPOCH, in archaeology, the namt; given by 
G. dc Mortillet to the second stage of his system of ciive-clirtjnology , 
and that synidiroiious with the third division of the Quaternary 
period. Jt is so called from the Solutre Cave, Ma9()n district, 
Saone-el-Loire. The period is characterized by two series of 
chipp(;d flints, one modelled on the laurel-leaf, the other on that 
of the willow. Tho.se of the first scries arc artistically chipped 
upon the two fact;s and the end, and are readily distinguishable 
from the flints of the preceding Mimsterian epoch. Large liiin 
spear-heads; scrapers with edge not on the side but on the 
end; flint knives and saws, but all still chipped, not ground 
or polished; long spear-puints, with tang and shoulder on (me 
side only, are also characteristic implements of this epoch. 
Bone or liorn, too, was used. The Soliitrian work exhibits a 
transitory stagt; of art bctw(!cn th:; flint implements of the 
liloustcrian and the bone imjilemeriLs of tlic Madclenian epochs. 
The fauna includes the hor.se, reindeer, mammoth, cave lien, 
rhino<‘(;n)s, bear and urus. Solutrian “ finds ” have also 
made in the craves of Lcs Kyzit‘s and Laugerie Ilaule, and in the 
Lower Beds of (’resswcll Cave (Derbyshire). 

SOLWAY FIRTH, an estuarine inlet of llie Irish Sea, between 
p’ngland and Sc(;lland. if its mouth be taken as between St 
Bt.*e’s H(;acl on tlic English and Burrow Head on the Scott i.^h 
iHAist, its length is 50 in. The brcfadth at the mouth is 32 m..; 
near the head, wliere the Solway viaduct of the ('aledonian riiil- 
way crosses the iirtli, it is nearly ij m. 1’lu; general direction 
is north-easterly from the mouth. The Scottish counties 
bordering the firlli are Wigtownshire, Kirkcudbright and 
Dumfriesshire; the P'nglish coast belongs to Cumlierluiid. On 
the English side the low Solway Plain hordt.TS the firth, e.xcepi 
for u short (listunc(; above St. BeeVs Head. The Scottish sliore, 
liowevcr, is not continuously flat, and such elevations as Criffell 
(1866 ft.), Bengairn (1250) and Cairnharrow (1497); above 
Wigtown Bay, rise close lo it. The shore line is broken on both 
sides by the estuaries of several rivers. Thus in Scotland the 
Crec and other .streams enter Wigtown Bay; the Dee, Kirk- 
cudbright Ba\'; Au(;h(;ncairn Tkiy and Rough Firth receive 
numerous small streams, and the Nith dis(diarg(;s through a long- 
estuary. The Annan has ils mouth nt‘ar the town of that name ; 
and the Esk and Ed(;n at the head of the firth, in Cumberland. 
On this shore Morecairbe Bay receives the Wampool and Waver 
from the plain, the Ellen has its mouth at Maryporl, and the 
Derwent from the Lake District at Workington, The walecs 
of the firth are shallow, and a tidal bore occurs periodically 
The fisheries are extensive, and though there are no ports of tb; 
first magnitude on the firth, a considerable shipping trade is 
carried on at Whitehaven, Harrington, Workington, Maryport 
and Silloth in Cumberland, and at Annan, Kirkcudbright, 
Creetown and Wigtown on the Scottish side. 
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SOMA (Sanskrit for ** pressed juice,” from the root su, to 
press), in Hindu mythology the g<Hi who is a personification 
of thi: soma plant {Asdepias anda) Atom which an intoxicating 
m^lky juice is squeezed. Soniri is the Indian Bacchus, and one 
of the most important of the Vcdic gods. AH the T14 hymns 
of tlic ninth bo./k of the Rig Veda arc in his praire. He is 
celebrated as a dual divinity with Indra, ^gni, Pibhiin or Rttdra, 
in other l>txks. The preparation of the soir-a jiiict‘ was a very 
^acrcd ceremony, and tlic worship of the god is very old, soma 
being identifiable with the Awstan Jin^may prepared and cele- 
brated in the Indo-lranian period. 'Jhc plant’s iriio home is 
htiwen. and ma is drunk by geds iis well as men, and it is unch r 
its influence that Indra is related to have create d the universe ar.d 
fixetl the eartli and sky in their place. In pt»st-Vcdic litCfrature 
.Noniii is a regular name for the moon, whioli is regardt'd as being 
drunk up by the gods and so waning, till it is filled up again by 
the sun, in both the Rig Veda and Zend Avesta stm'a is the 
king of plants; in both it is a medicine which gives l:calth, Icrg 
life and removes death. In both the cclcstic-l is distinguihed 
from the terrestrial soma, and the liquor from the god. Tlie 
first soma is supposed to have been sto](‘n from its gue.rdir.n 
demon by an eagle, this sonm-bringimr cag’c cf Indra being 
Comparable willi the necuar-bringingtaglc cf Zeus, and with the 
eagle whh'fi, as a mefainorpho-is of Odin, cr'.rricd off the mead. 

Sec A. A. M;iC(ionell, Vcdic Mxthologv (Strassburg, 1807), 

SOMALILAND, a c(iuniiy of Kast Afriai, so named from 
its Somali inhabitants. It is also kncjw'n as the “ Eastern IToni 
of .Airica,'’ because it projects siunouhai; sharply eastwards 
into the Indian Ocean, and is the only KX’i.ion of the continent 
which can be spoken cf as a peninsub.. In general cm line it 
is an irregular triangle, with apex at Cape Guaidafui. From the 
apex the norlli side extends over 600 m. rdung tlio south shore 
<»l iho Gulf of Aden westwards to 'I'iijura Bc.y, and the east sidii 
.' j:ins the Indian Ocean soutli-wesl for over 1000 m. to 11. 0 
TT.ouih of the juha, Somali also inhabit l]:c e tv.l region and 
considerable areas inland, as far south as the Tana river. The 
countrt' between the Han a and Juba rivxrs now forms part 
of British Kast Africa and in this arude is not indudtd 
in SomjUilancl. Inland the limits of Somaliland correspond 
roughly w’ith the Shoau and Harrar Hills, and the Galla dis- 
trict .south of Shoa and cast of Lake Rudolf. H'he 40*^* ca.st may 
be tiiken as the western limit of Somali settlements. The 
triangiiiar space thus roughly outlined has a totc.1 area of about 
,^56,000 sq. m. The population is estimated at about 1,100,000, 
l)’:t no tru.stworthy data an; available. It is partitioned 
1 jet ween Great Britain. Italv. France, and Abyssinia as under : — I 


I Hritish S mr'.Ulaivl . , . , 

( rreiich . . . , 

i Itulio.ii Soiiii.iilaTi 1 . , . . . 

Aby^s'iinian Som .lil.- ml • , . 

Total 

Somaliland was not gincraily adopted a.s tlic name of the 
country’ until the early \'ears <if the i9tJi eentur}*. The ncrtliern 
arid central distnVls v\erc prevjoL:.^jJ)’ known as Adel, the north- 
east c(ja.sl as Ajan. By the and(.nt.s the country was called 
rc^io Yomalaica, from the abundoiiLC of aromatic, plants whicli 
it produced. 

Physical Pmtuves. whole region is characterized by a re- 

markable cle'g'LO of phjv'sical lijii.'ornJty, an<l may be broadly 
described as a vast plateau of an average clcvatjon of 3 ck>o ft., 
bounded westwards by the Ethiopian and Galla highlands and 
xiorlhv^’firds by an iiuK.T and an outer coast range, .sJrirtiiig the south 
side of the Gulf of .Aden iu it;, entire length from the Harrar uplands 
to Cape Guardahii. Th»: ])lai.t;au, known as the Ogaden plateau, 
everywhere jirescnts the same rr>onotonou» asp< et of a boumlless 
steppe clotlieil with a scanty tegctalicn of scrubby ijJanls and 
herbaceous ^^rowtlis. 

The incline is uniformly to the south-east, and apart from the 
few coast .streams that reach 1 he Gulf of Aden during the rains, 
all tha running watcni^ are collected in three rivers — tlur Nogal 
jntHjjarilnrt h, the Webi Slicbeli in the centre, and the Juba (.y.v.) 

1 Sec also Abyssjnia. 


*\.rca 111 sq. m. 

Population. 

68,000 

300,000 

I'Z ,000 

30,000 

i.(|f .',000 

^00,0(K> 

I., 0,000 

330,000 

136,000 ' 

I, IOC;, 000 1 


1 in the south — which have a parallel south *fiafiterly direction towards 
the Indian Occjan. But so slight is the precipitation that the Juba 
alone has a permanent discharge seawards. The Nogal sends 
down a turbulent stream during the fre.shets, while the Sheboli, 
notwithstanding the far greater extent of its basin, docs not reach 
tlu; sea. At a distance of about la m. from the coast it is inter- 
cepted by a long line of dunes, whiclr it fails to pierce and is thus 
(Umcctod southwards, flowing in this direction lor nearly 170 ni. 
par/illol with the coa.si, and then disappearing in a swampy de- 
im-'ssion (the Rili marslujs) before reaching the Juba estuary.- 

Geolngv . — The Somaliland platt^au is chiefly comiioHed of gneiss 
and .schist. In the north the plateau is overlain by red and puiple 
iiTifossiliferous sandstones, capped near its edge by a cherty lime- 
stone also uufossiliferous but possibly of J..o\vcr Cretaceous ag(?. 
'I'hc plains inland from BerlxTa, and tlu; maritime margin.s between 
llu' coast and foot of the plateau, consist of limesl:on(;.s of Lower 
I Oolitic age with Belemnitcs suhharMns, At Duba .some limestones 
may belong to the Lower Cretaceous. 

Climate, — In gciK'ral the climalt? is dry and bracing all over the 
plab'au. I'c'mpt'raliire is as a rule high but with con.siderablo 
variation, from t>o" F. or less in the early morning to ioo‘’ or over 
in ihe early .'iltevunou. Chi an average the coast-belt temperatures 
Jire some io'^ higlur Iban those of the plateau. Four seasons arc 
n-coguized — Jaiu]ary--A]*ril, vary dry and great heat; May-June, 
cooler am I Ihc "heavy" rains; ]uly-Sej)t(;ml>er, the season of 
extreme luvit and tlv* south- west nionsoon; October^ December, 
(be " light " rain.K. The " heavy " rains arc little experitmeed in 
the coast di.slricls. 'J'he rainfall i.s frojn 4 to 8 in. a year. In cion- 
seqiiencc of Cue elevation of the pkdeau and the dryness of the 
air, the heat is kss oppressive^ than is indicated by tiu? tempora- 
lures recorded. IVbdari;'. prevails in I lie valley of the Webi Shebeli. 

Flora. — Tb(' highlands, w hich in an almost conlinuous line traverse 
East Africa, have to a great extent isokvU;.! the fiora oi umdilaml 
iu s].ute of tljo gemral ix S( mldruice of it.s climate and .sod to the 
country on th.(^ wirb ru side of tiU‘ band of high ground. In the 
northern mountainous rcgicus of SoTnalili'.nd the flora rctscmbles, 
howc'ver, to some ext<;n(, that ol the Galla country and .'Vby.s.sinia. 
On the plateau many loiins conunon elsewhere in East Africa, 
.such as tlu5 Llurassus palm and the baobjd) tree, are Uii:;siiig. The 
gre'.tcr jKO’t C)i tl.e covid.i’v is cc>vi*i'(.‘d eitluT with tall coarse’ gra.ss(‘s 
(these op(‘n pJaiT)*; being culled Z'rrw), t)r move commonly wuth tliick 
thorn-bush or juugle, among winch rise occasional isolated trees. 
The i>revalent i)usii plants arcj hltunna (umlirella mimosa), acacias, 
iiloes, and, especially, Jso,'i'U'cUia riml Cvuuniphorn^ wdiich yield 
hi:.ddy fragrant n and balsams, such ns myrrh, fraukincense 
(nlihawm) and " balm of Gih'fvd." The bilk il is a thorn-biisii 
growing alKiut 30 it. higli and covured with sm?dl curved hooks 
of gn'at strength. 'J’lu* i>usu coninins also numerous creepers, one 
of the most c<inimon being known as the atr.io. It is a vivid green 
and liiis larg(', lle:div, liec.rt-filu-pcsl I(>,'!.v(‘s. Of the thorns, the 
I cjtda a.nd the ivadi oftxiii grow’ Wov.i 30 to 30 ft. high and have large 
i llnl-topp(*d I>rauciu.‘.s. In )>lncf.s there are Jorcsts of these trees. 
On the sunuiiit of the Colis nnige the cedju’s form forests. Among 
the huger lTec.s are the mountain cee.r, reaching to 3 . 00 ft.; the 
goby whi(.li bears edilde berries in c.pj»earnnf'(' fiomething like the 
cherry W’itli the tast(^ of an aj^plc, growi; ft) sci .e 80 ft., and is found 
fringmg the rivtT beds; tJie hassddaHy a kind of ciijihoj bia, attaining 
a height of about 70 it, ; and the darciy n fig tree. 'Hu rt.^ are patches 
of den.‘,c re'Kis, rec.ching 10 ft, liigh, mid thickets ol tamarisk along 
the river bcu.s, and <;n eillu r side ihc jungle is higli and more luxuiT- 
iint than on the op('n ]>lat(‘n,u. Of h.rrbaccous plants the hh^erday 
the W)le re] in ‘sent at iv(^ ol the rTd.ci’ Loasuceju^, which is common in 
America luu very rare c.'lf;cv, iicre, i.s found in Sonudiiand, which 
also ]>o.sbes.ses forhis bdonj. ug to the oa.‘'.tt;ru Mediterranean flora. 

Paima . — Somediland i.s r‘ h in the kirgi r -wild animals. Among 
them are liie lion (Somrdi nr rio Id ah) and elephant, though these 
have Ixicn to a le.rge ext i'iiL (h-ivt n from tlu* northern coast districts; 
the black or doublcj-licrncd rhinoc(.ros, common in ccuitnd Ogaden; 
leopards. abuiKiant in meny Liislric.s, aiul daring — they have given 
their iw.mc io the AVtbi Slicbdi (" River of the Leopards’’); 
panthers; [.potted and slripcxl hynics (the latter rare); foxes, 
jrxkals, Ija^lgers and wild cloir?''.; giraffes and a great variety of 
anteiopcfi. I he antclopf s include the bcisa oryx, fairly common and 
widely ibslribubul ; tlio greed t r and le.sser kudu (the greater kudu 
is not found on the Ogach.n pk.le.'U)); the. Somali hart([bcest (BuheUis 
Swaynei)y found only in Ihc if.-uid cuid Ogo cliMricls; w’atcrbuck, 
rare except along the Webi Siicbeli and tbo .Nogal; the dol or 
Somali bushbuck; tho dib.dag or Clarke’s gazelle; the giraffe-like 
gcn iiuk or Waller’s gaze’lii, very common; tlie aoid or Soeiuiiu.ring’s 
gazelle, widely dislribut;.- ;; th*! derq (Gnzvlla .^prhi); and the small 
Olkdik or sakaro aiih I ; hc.ind in almost every thickd. The 
zebra (Pquits gmyi) v.\ lound in Og.'ulen and plact‘s to the south, 
th<! wild ass in the northern regions, d'horc ai’c wart hogs, 
batoms (mailed c.nd maue.le.ss \r.rictio.s), a troo monkey, 
juinidiig [ihrew:;., two l;iud;> of squirrd, a small hare, rock rabbits 


It i;; jn’obable that a divenguit bnirich leave.s the Shebeli soaie 
distance above the sv’nmp; and th.at at high water an ovcrfltw 
into the Juba occurs (see Geog. Jouyn,^ Nov. 1009). 
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aad a weasel-likc animal whicli hunts in packs. Ostrichos are found 
in the open plains; tlic rivers swarm with crocodiles, but hippopotami 
arc rartJ. Birds of i)roy arc numerous and include eagles, vultures, 
kitiuj, ravens and the carrion stork. Among game birds an? three 
varieties of bustard, guinea fowl, partridges, sand grous(? and wild 
geese. Snakes are common, an adder, a variegated rock snake, and a 


black snake called muss being -those most dreaded. Mosquitoes arc 
rarely troublesome ; gadflies, and a largo snider {han^eyu), whicl\ 
spins a w(?b resembliug golchui silk, are coiinnon, as arc scorpions 
and centipedes. Termites rear sharp pointed ’* hiils,” oJtcn over 
20 ft. high. A species of lizard grows m;...dy .j ft. long. 

Inhabitants . — The Somali belong to the Eastern (Ethiopie) 
Hamitic family of tribes, of which the other cViief members are 
the neighbouring Galla and Afar, the Abvssinian Agau and the 
Beja tribes between the Nubian Nile and the Red Sea. They 
have been identified with the people of Punt, who vyere known 
to the Egyptians of the early dyne^ ties. The Somali, however, 
declare iliemselves to be of .Arab origin, alleging their progenitor 
to have been a certain Shcrif ishak b. Alimad, who cro.ssed from 


Hadramut with forty followers about the T3th century. Other 
traditions trace their origin to the Himyaritic chiefs Sanlmj 
and Samamah, said to have been coeval with a King Alrikus, 
who Is supposed to have conquered Africa about a.d. 400.- 
Th(;se legends should perhaps be interpreted as pointing to a 


series of Arab immigrations, the last two of which are referred 
to the .13th and 1 5th t;enturics. But these intruders seem to have 
been successively ab- orbed in the S(;mali stock; and tlu Arabs 
never .succeeded in eslabli.shing permanent communities in tliis 
rf'gion. Tlurr influence lue- been very slight even on the 
Somali language, w^l(?S(^ structure and vocabulary are essentially 
Ilamitic, with marked afTinities to Uie Gixlla on the one hand 
and to the Dankali (Afar) on the other. 

Tlie present Somali peoples arc possessed of no general type. 
They are not pure ITamites, and their physical characteristics 
vary considerably, showing signs of intcrbrecdaig with Gafla, 
Afar, Arabs, Abyssinians, Bantus and Negroes. 'I’h'.y arc a 
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race of magniiicent physique, tall, active and robust, with fairly 
regular features, but showing Negro blood in their frequently 
black complexion and still more in their kinky and even woolly 
hair. Tl)eir colour varit?s from the Arab hue to black, and 
curiously enough the most regular features are to be found 
among the darkest groups. 

There are four classes in Somaliland : (t) nomads who breed 
ponies. sheep, cattle and camels, live entin'iy on milk and meat, 
and follow the rains in search of grass; (2) settled Somali, com- 
paratively few, li\'ing in or near tlie coasts; (^3) outcast races, 
not organized in tribes but living scattered all over Somaliland ; 
they are hunters, workers in iron and leather, and the chief 
collectors of gum and resin ; (4) traders. 'Jbe national dress 
is the ‘‘ lobe,” a simple cottiui sheet of two breadths sewn 
together, about 15 ft. long. Generally it is thrown over one or 
both shoulders, a turn given round the waist, and allowed 
to fall to the ankles. The “ tobes ’’ are of all ('oiours from brown 
to white. A ceremonial “ tube of red, white and blue, each 
colour ill two shades, with a narrow fringe of light yellow, is 
sometimes worn. Old men shave the head and sometimes 
grow a beard. Middle-aged men wear the hair about an inc'h 
and a half long; young miui and I ions in a huge mop; while 
married women wear it in a chignon, and girls in mop-form but 
plaited. 

The Somali are a fighting race and all go armed with spear, 
shield and short sword (and guns Nvhen they can get them). 
During the rains incessant intt‘rtribal lootings of cattle take 
place. Among certain tribes those wlio have killed a man have 
the right to wear an ostricdi-feathcT in their hair. Ihey are great 
talkers, keenly sensitive to ridicule, and quick-tempered. 

Women hold a degraded position among the Somali (wives 
being often looted with shcej)), doing most of the hard work. 
The Somali lo\'c display; thex' arc inordinately vain and avari- 
cioihs; but they make loyal and trustworthy soldiers and are 
generally bright and intelligent. 

The Somali have very little political or social cohe.sion, and 
are divided into a multiplicity of rers or jakidas (tribes, clans). 
Three main dixisions, however, have been clearly determined, 
and these are important both on political and ethnical grounds. 

I. The HashTx’A (At)ud’s Asha), with two grcjat* stibtlivisions : 
iJaroda, with the poweriul Mijeriins, War- S angel i, l.)t)l]>ohaTiti and 
others; and Ishak, including the (iadibursi, Issa (Aissa), Habr- 
Wal, Habr-'I'ol, Ilabr Yuni, Babibli, Berlin. All these claim 
dost'ent Irom a member of tin? Ilashim branch of th <5 Koreish 
(Mahoinel's tribe), who founded a powerful state in the Zaila 
district. All an; Sunnites, and, although still STx.'aking tlieir Somali 
national longue, betray a large inliiskni of Arab blorjd in their oval 
taf.e, somewliat light skin, and remarkably regular features. 'I'lieir 
domain coni])rises the whole of British Somaliland, and x>rohably 
most 01 Italian Somaliland. 

II. The llAwiYA, with numerous sub-groups, such as the Ilabr- 
Jalet, liabr-Gader. T<er-J)oIlol, Ikiji, Karaule, Badba<lan, Kiinli, 
Bajimal and l/gass-BlTiii; mostly fanatical Mahommedans forniiug 
the powerful d'arika sect, whose inllueTic(* is felt throughout all the 
central and t;astern parts of Somalilanrl, The Hawlya domain 
coniT)rises the Ogaden plateau and the region generally bclw(ren 
the Nf)gal and Webi-Shebeli rivers. Here contact has been chiefly 
with the eastern Galla tribes. 

III. The B ahanwIx, with numerous but litthi-known sub-groups, 
including, however, the iiowerful and warlike Abgids, IJarawas, 
Goliron.s, Tuiii, Jidu.s anrl Kalallas, occupy in part the region 
bi t ween the XVebi-Slnditdi and Juba, but chiefly the territory 
extending from the Juba to the Tana, where tliey have long been 
in contact, mo u.ly lio^t ile, witli the Wa- B(jkoiTio and other Bfuitu 
peoples of the British East Africa Protectorate. Of all the Somali 
the Kahanwin betray tIk? largest infusion of negroid blood. 

Of the oiucast races the best known an; the Midgan, Yel)ir, and 
Tomal. The Midgan, who are of slightly shorter stature than the 
average Somali, are the mejst numerous of these peoiiles. Tht^y 
are great hunters and use .small poisoned arrows to bring down 
their game. The Yebir are noted for their leather work, and the 
Tomal are the blacksmiths of the Somali. 

Frehistoric Remains . — The discovery of flint implements of 
the same types as those found in Egyi^t, Mauritania, and Europe 
show Somaliland to have been inhabited by man in the Stone 
age. That the country was subsequently occupied by a more 
highly civilized people than the Somali of to-day is evidenced 
by the ruins which are found in various districts. Many of 


these ruins arc attributable to the Arabs, but older remains 
are traditionally ascribed to a people who were “ before the 
Galla.” Blocks of dressed stone overgrown by grass he in 
regular formation ; a series of parallel revetment walls on hills 
commanding passes exist, as do relics of ancient water-tanks. 
This ancient civilization is suppo.sed to have been swept away 
by Mahommeclan conquerors; before that event the people, 
in the opinion of several travellers, professed a degraded form of 
Christianity, which they had acciuired from their Abys.sinimi 
neighbours. Of more recent origin are the ruins knoxvn as 
Galla graves {Taalla Gdlla), These arc cairns of piled stones, 
each stone about the .size of a man’s head. The cairns arc from 
12 to 15 ft. high and about 8 yds. in diameter. Ixach is cir- 
cular with a central depression. 

Exploration . — Somaliland was one of the last parts of Africa 
to be explored by Europeans. The occupation of Aden by the 
British in 1839 proved the starting-point in the opening up of 
the country, Aden being the chief port with which the Somali 
of the opposite coast traded. The task of mapping the coast 
was largely undertaken by officers of the Indian navy, while 
the first explorers of the interior were officers of the Indian 
army quartered at Aden Lieut. Cruttenden (1848), l.ieut. 
(afterwards Captain Sir Richard) Burton, and Lieut. J. IL 
Speke (the discoverer of the Nile source). In 1854 Burton, 
unaccompanied, p(?netrated inland as far as Harrar. Later on 
the expedition xviis attac'ked by Somali near Berbera, both Bur- 
ton and Speke being wounded, and another officer, Lieut. 
Stroyan, R.N., killed. For twenty years afterwards no attempt 
was made to open up the country. 'J’he occupation of Ber- 
bera by the Egyptians in 1875 xvas, however, followed by several 
journeys into the interior. Of those w'ho essayed to cross the 
waterless Ilaud more tlian one iost his life. In 3883 a party of 
Englishmen — F. L. and W. D. James (l>rothcrs), G. P. V. Ayl- 
mer, and E. J/)rt-Phillips — ^j^enetrated from .Berbera as far 
as the W'ebi-Shebeli, and returned in safety. At the instance 
of the Indian government suiTeys of the country between the 
coast and the \Vcbi-Shebcli and also east towards the Wadi 
Nogal were execiit(?d b)’ Major II. G. C. Swayne and his brother 
( aptain E. J. E. Swax'ne between t 886 and 1892. Meanwhile a 
French traveller, G. Revoil, had (1878-1881) made three joiir- 
ne^ys in the north-east c'orner of the protectonite, especially in 
the Darror valley. The first person who reached the Indian 
Ocean, going south from the Chilf of Aden, was an American, 
Dr A. Donaldson Smith ( 1 ). 1864). lie explored (1894-1805) the; 
head.streams of the Slicbeli, reached Lake Rudolf, and even- 
tually descended tha Tana river to the sea, his journey thus 
taking him through southern Somaliland. Meantime tiie greater 
part of the eastern sealioard having fallen under Italian influence, 
the exploration of the hintcrlaiui had been undertaken by 
travellers of that nationality. In 1890 Briclietti-Robecdii 
made a jourm^y along the cast(!rn coast from Obl)ia to beyond 
Cape Guardafiii. In the following year he went from Mukdishu 
to Obbia, and thence crossed through Ogaden to Berl)t?i*a on 
the Gulf of Aden. In the same year Prince Eugenio Ruspoli 
made a journey southwJirds frc.'m Berbera, while two other 
Italians penetrated to Imiori the upper Shebeli, which place was 
also reached in 1903 by IL G. C. Swayne. In 1892 ("aptain 
Vittorio Botlega and a companion left Berbera and made their 
way past Imi to the upper Juba, which Bottego explored tu 
its source, both travellers finally making their way via Lugh to 
the east coast. ] Vince Ruspoli in 3893 reached Lugh from the 
north, thence turning north-west. He was killed in the (jalla 
country by an elcpliant. In 1895 Ik)tl( go, with three European 
companions, left Brava to investigate the river system north 
of Lake Rudolf, and succeeded in tracing the Omo to that lake. 
Subsequently in the Abyssinian highlands the expedition w'air 
attacked by Galla and Captain Bottego was killed. Dr Sacchi,, 
who was returning to Lugh with .some of the scientific results of 
the mission, was also killed by natives. An English expedition 
under II. S. H. Cavendish (1896-1897) followed somewhat in 
Donaldson Smith’s steps, and the last-named traveller again 
crossed Somaliland in his journey from Berbera via Lake Rudolf 
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to t» Upper Nile (1899-1900). In 1902-1903 a surv^ey of the 
Galla-Somali borderlands bctw(tcn Lake Rudolf and the upper 
Juba was executed by (Captain P. Maud of the British army. 
Military operations daring 1901-4 led to a more accurate 
knowledge of the south-eastern parts of the British protector- 
ate and of the adjacent districts of Italian Somaliland. 

British Somaliland 

Tlic British Somaliland protectorate extends along the Gulf 
of Aden for about 400 m. from the Lahadu Wells, near Jibuti, 
in the west, to Bandar Ziyada in 49® E., 180 m. W. of Cape 
Guardafui, and stretches from the coast inland for a breadth 
varying from 80 to 220 in. The protectorate is bounded W. by 
French Somaliland, S.W. by Abyssinian territory, and S.E. and 
E. by Italian Somaliland. About 50,000 persons are settled in 
the coast towns; the rest arc nomads. 

Topo^vaphy, &(:. — Physically the prot:(?ctc)ratcj may be dcscrilied 
as almost mountainous in contrast with the somewhat monotonous 
plains of the interior. Bet\v(‘en the Harrar plateau and Capo 
Guarrlafni the coast ranp^es maintain a merin altitude of from 4000 
to 5000 ft., and fait f^eiierally in steep escar])ments down to the 
narrow strip of sandy lowlands skirting the Gulf of Aden. At 
some points the ruggfxl cliffs, furrowed by deeji ravines, approach 
close to till? sea; elsewhere tlie hills leave a considerable maritime 
plain betw(?(?n their base aiifl the shore line. South of iierliera 
•arc two naigos nearly parallel with the coast. 'I‘h(?y increase in eleva- 
tion landwards, culminating in llie inner and loftier (rolis range, about 
0500 ft. high, its crest covered with mountain cedar. 'J'he country 
‘bet\vii?n the two ranges is known as Cuban. South of the Golis 
the ground falls gradually to th<‘ central plateau known as the 
rhuid, a wjiterless bill: not unfertile district. The Hand (only the 
northern part of which is British territory — the rest is Abyssinian) 
consists partly of thorn jungle, the /lauJ of the Somali, partly of 
rcnliiig grass plains, called han^ and partly of si?mi-dcscrt country 
'trrdled (tror. Westward of Berbera the ascent to the high country 
is not so abrupt as in the oast but is made by several steps, the moun- 
ficns forming a clia.otic mass. Eastwards the mountain system, 
the Jebel Sangeli, juaintaiiis the sjiine general character as far as 
Bandar Gori (l.as Kor;i,i), where the precipitous northern cliffs 
approach within 200 or 300 yards of the gulf, their bare brown 
rocks and clays ])rcsenting the sami? uninviting ajijiearance as tlie 
light trowii hills skirting the Red Sea. ImmediaU'b?- «<>”th of tlio 
Jebel Sangeli arc tlie comiiarat ively fertile Jidali and^Gebi liistricls 
i)r river valleys —the Gobi flowing cast in the direction of Kas 
Hafun, while thi^ Jidali has a southerly course towards the Wadi 
Mogal. Its waters are lost in the arid stony ])lateau of the Sorl, 
To ‘this succeeds the Nogal district, separated both from the Sorl 
and the Hand by rangi^s of low hills. The Nogal and thi* neigli- 
bouriiig regions of the Hand arc also known, from tlie tribes inhabit- 
ing them, as the Dolliahanta country. Tiu) prevailing formations 
apjiear to be granites wliicli arc veined with white quartz, and under- 
lie old sedimentary brown sandstone and limestone formations. 

The average aiiniial rainfall at Berbera is about 8 in., and more 
•ihan half of this amount has fallen in one day. The m(*an annual 
•rainfall is greater on the slopes of the ranges by which the moisti.rc?- 
Ibearing ciourls arc intcrci^pted. These slopiJs are the home of 
aromaiic flora which yields myrrh and frankincense. 

The chief domestic animals are the camel and tin? ass, both of 
prime stock. 'J'hc camels make excellent mounts, swift and hardy; 
and the extensive caravan trade is everywhere carried on exclu- 
sively by means of these pack-animals. 'J’hc Somali have also large 
herds of cattle — oxen, sheep and goats. They possess a liardy breed 
Df ponies, for which the DolbahaiUa country is famed. 

Chief Timms. —Berbera {<j.v,) is the capital and chief seaport of 
the protectorate. About .^5 m. west of lierbera is the exposed port 
of Bulbar. Close to the French frontier stands the seaport of Zaila 
iq.v,). East of BiTbera arc Las Korai, Kavam, Hais and other 
small se.aports. Inland the most important .settk^ment is Hargeisa 
(i.e. little Harrar), bo m. S.S.W. of Bulliar, a centre for cciravans 
from blioa and Ogaden. Sheikh, Burao and Bohollc are all on the 
<Liaravan route from Ggadon tij BerbeJ’a. 

Jntluslyies and Trade.- Fibre is obtained from the alot; j>lants, 
this industry being in the hands of women; ostriches are reared 
^or the^ sake of their leathers, and large quant iti(?s of gum and resin 
.-are collected. But the wealth of the })eopli‘ consists chielly in tlieir 
livestock. Trade is largely with Harrar and the Ogaden country — 
both .\byssiuian possessions. TJie important exports are gums 
and resin, fibre, hides, ivory, ostrich feathi?rs, coffee, ghee, live- 
stock, gold ingots from Abyssinia, and mot lu?r-of -pearl; the shclJ.s 
being found along the coast from Zaila tr' beyond Berbera. There 
is also a profitable shark fishery in the hands of Arabs. The imports 
are mainly white longcloth, grey shirting, rice, jowarec, dates and 
sugar. lowarcc is displacing rice as the sta])le food of the Somali. 
The trade with Abvssinia suffers owing to the alisence of railway 
communication, which the neighbouring F^'nch colony i)osse.sses. 
I'hiis in iSgg-igoo the total value of trade was ^751, goo, the French 
railway being then but just begun; in 1902-1903, the railway being 1 


completed during the year, the value of trade was but ^487 ,goo. The 
average annual value of trade for 1004-igog was aliout /^5oo,ooo. 

History.— k\\ Arab sultanate, with its capital at Zaila (Zeyla), 
was founded by Korcishitc immigrants from the Yemen in^ 
it is said, the 7th century a.d. In the 13th century it had 
become a comparatively powerful state, known as the empire 
of Adel. In the i6tli century the capital of the state (in which 
Arab influence was a decreasing factor) was transferred to 
Harrar {q.v,)* Thtj state was greatly liaras.sed by Galla invaders 
in thij i7Lh century, and broke up into a number of petty in- 
dependent emirates and sultanates under Somali chiefs. Zaila 
b<‘caTn(? a dependency of Yemen and thus nominally part of 
the Turkish empire. The British connexion with the Somali 
coast dates from the early >'ears of the 19th century; the first 
treaty between the British and Somali having been signed in 
1827 after the plundering of an English ship by the Habr-Wal. In 
1840 various treaties were concluded by Captain Robert Moresby 
of the Indian Navy “ on the part of the English Government 
in India ” with the sultan of Tajura and the governor of Zaila, 
who engaged not to enter into treaties with any other foreign 
power. At Die same time Musha Island, at the entrance to 
the Gulf of Tajura, was houglil by the British “ for ten bags of 
rice,’’ Bab Island, in the same gulf, and Aubad Island, off Zaila, 
w'ere also purchased, the objtJct of the East India Company 
being to obtain a suitable place ‘‘ for the harbour of their ships 
without any prohil.>ition whatever.” From this time onward 
the Indian government exercised considerable influence on the 
Somali coast, but British authority was not definitely established, 
and in 1854 Richard Burton’s expedition was attacked at Ber- 
hera. In 1874-1875 the ambition of Ismail Pasha, khedive of 
Egypt, whf> claimed jurisdiction over the whole coast as far as 
Cape Guardafui, led him to occupy the ports of Tajura, Berbera 
and Bulbar as vviJl as Harrar in ihe hinterland. Ismail also 
obtained (July .1875) a firman from the sultan of Turkey making 
over Zuila loEgvpt in return for an increase of £15,000 yearly 
to the tribute paid to the Porte. In 1884, in consequence of 
the revolt of the mahdi in iho Kg\ ptian Sudan, the khedival 
garrisons were \vitlidiTi\ni. Thereupon Great Britain, partly 
io secure the route to the East via Ihi^ Suez Canal, which the 
(-(•(’upation of the country by anotber power miglit menace, 
occupied Zaila, Berbera and Bulhar, oflicials being se^nt from Aden 
to govern the ports. With respect to Zaila Turkey 
W'tis given the option of resuming possession, but men/ 0/ « 
advantage was not taken of the offer (sec Lord ^^riush Pro^ 
Cromer’s Modern Egypt, 1908, vol. ii.). During 
1884, 1885, 1886 treaties guaranteeing British protection were 
concluded with various Somali tribes and in 1888 the limits of 
the British and .French sphtTcs were defined, all claims to 
British jurisdiction in the Gulf of Tajura and the i.slands of Musha 
and Bab being abandoned. The other inland boundaries of 
the protectorate were defined by agreements with Italy (1894) 
and Abyssinia (1897). 

In 1899 troubles arose between the administration and a 
mullah of the Hahr Snkiiman Ogaden tribe, wlio had acejuired 
great influence in the l)(»lbahanta country and had married into 
the Dolbahanta Ali Ghiiri. This mullah, Mahommed bin 
Abdullah by name, had made several pilgrimages to Mecca, 
where lie had attacbi^d himself to a sect which enjoined strict 
oliscrvauce of the tenets of Islam and placed an interdiction 
on the use of the loav'cs of the kat plant — much sought after 
by llie coa.st Arabs and Somali for their .stimulating and in- 
li.'xicating properties. At first the mullah’s influence was 
exerted for good, and he kept the trihc's over whom he had con- 
trol at peace. AccTcdited with the possession of supernatural 
powers he gathered around him a strong following. In 1899 
the mullah began raiding tribes friendly to the British; in August 
of that year he occupied Burao, 80 m. south and east of .lier- 
bera, and declared himself the mahdi. In the autumn of 
1900 the mullah was again harassing the tribes on the southern 
border of the British protectorate and the neighbouring Abys- 
sinian districts. The tribes hostile to the mullah sought British 
jirotcction, and Colonel (afterwards Sir) E. J. E. Swayne raised 
a Somali levy of 1500 men, and in May 1901 occupied Burao. 
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^ On llie 2nd of June a small force, zeribacd under Captain Mal- 
colm McNeill, was attacked by the mullah's followers but re- 
pulsed after desperate fighting. Colonel Swaync thrice defeated 
the enemy, who lost 1200 men and 600 taken prisoners^ and the 
mullah lied across the Hand, taking refuge with the Mijertin 
in Italian terril(>r>\ In Dt‘ct'mber 190] 1 lie mullah was, however, 
once more raiding in the ncigbbourlK od of lUirao, and in Mat’ 
Wars with Colonel Swaync led another expedition against 

the Mullah him, the Somali k’vies being strengthened by the 2ncl 
Mabommed King's African Rifles, consisting of Yac»s from Nyasa- 
AbduUah. 0 \-ercoming in a remarkable manner the 

diflicullies of operating in the dry season, (Ydoncl Swaync 
harried the mullah incessantly, and followed him across the 
Haud into the more fertile region of Mudug in Italian territor\', 
permissiem so to do being granted by Italy. On the 6th of 
October, while marching through dense hush at Erigo, the 
British force was ambuscaded. The British lost loi killed and 
85 wounded, but put the rnt^my to flight. The mullah lost some 
700 men and retreated to Gala.di, west of Mudug, a place with 
ample water supplies. Colomd Swaync was not cble t ' eentinue 
the pursuit, and returned to Berbcra. It was then determined 
lliat in the further operations against the mullah the mani 
advance should be from a base on the east coast of Italian 
Somaliland — the open roadstead of Obbia being chosen. 'Lhe 
command was given to Brigadier-General II. Manning, 
and small numbers of Briti^li and Ik^er mounted iiilantry, 
Indian and African trooy)s were employed, while j:ui Abyssinian 
force held the line of the A\‘’ebi Shebcli. 1\1 aiming advanced 
from Ohbia in Fcbruaiy' 1903, and in March got in touch with 
the northern column, tlie line of cominunicution strel<-hing 
over 500 m. The mullah was west of this line in the neigh- 
bourhood of Galadi. 'fhe wells at Galadi >vcrc occupied l)y the 
British early in April without opy)ositiun. A reconnoitring 
force of 500 men under Lieut. -C.'olonol A. S. Cohbe (whu 
had gained the '\’.C, at Erig(j) was pushed west to Gum])uru. 
and came into contact with the enemy. A d(‘tachmcnt of this 
force, consisting of 200 Yaos and Sikhs under Licait.-Colonel 
Piunket, was attacked on the 17th of Ayirii and overwhelmed. 
Of the whole party only .\o Yaos, of whom 36 were w'oundcd, ! 
escaped ; 10 British ofliccrs being among the slain. Meantime j 
from Bohotle a force had ad\'anced under Major Gough to ! 
DaratoJe, a spot not far from Gumburu. It had a stiff fight 
on the 23rd of April and was obliged to fall l>ack. After these 
events the Obbia line of commuuiciition v/as dosed up, and 
Manning's b rc'e concentrated at Bohotle. The mullal’ now 
broke away to the north, and, crossing tiie line ol the British 
communication, estabbsiied himself in the Nogal district. 

Another campaign being deemed ncccs.SJiry, reinforcements ! 
bringing the fighting force up to 7000 men w<*re sent out, a.nd | 
Major General Sir (', C. Egcrtori assumed snj^rerne mnimrind. | 
Manning retaining command <’f the first column. In October i 
1903 a new' forward n!<;vei!iei’l was bt'guii, ihc mullah being | 
still in the eastern Nogal, while he h:id also seize<l the Italie.n j 
seaport of Illig, noAh of Ol.-bia. In a pitched I -a! tie | 
fought on th 10th of Jant'ary 1904 at Jidhalli in the Nogal ■ 
country the enemy were routed, l<^ing owr looo men in killed I 
alone, while the British loss in killed and w'(»uncled w’as 58. j 
The mullah and his chief ;id\'iser, a Frdi Sudi. jc*rnKTly an | 
inter]:)reter on a British warship, were not. at the battle, and 
with hi' Ali GluTi followers he now’ fled north across the Sorl, 
apparently intending, if furl far pressed to retreat to lllig. 
This port was acc-ordingly for a short time (April 1904) 0(‘cuj)icd 
by a British naval force. By May the mullah had be-n dri\’on 
out of the British proicr tt^rale and became a refugee among the 
Mijertin. It was dedded tfx refore to abandon oflensivc; (»T)era- 
tions. In 1905 the Iiidiaris effected an amingemc'->t .'’.p;.im ntly 
.-atisfactory to all j)arti'-s (see ^ llalian SomaliUmd), 

For some three \ vr: the mullah remained quiescent, but in 
Bvacuatloo 19^^ ' giarnrlh'd with the Mijertins and in 1909 he 

of the w’as again nuding tribes in the Hrilisli protcxlor- 
Ittterlor. British go\'ernmcnt (the Asquith cabinet) 

cam« to the conjlusion that another exj-cdition against 


the mullah would be useless; that they must either build 
a raihvay, make roads and effectively occupy the whole 
of the protectorate, or else abiuidon the interior (-omplctely. 
The latter course was decided upon, and during the first months 
of iQio the ad\'anccd posts w’ere withdrawn and the British 
administration confined to the coast towns. In support of 
thi.s decision it w'as urged that it w^as no good pursuing people 
whom it was impossible to catch, that the isolated posts in the 
interior had not been al>le to j)rotcct the friendly tribes; and 
that the semi-desert nature, of the country did not justify any 
attempt at economic dc^'clopmcnt. (The proposal to build 
a raihvay from Zaila or Bcrliera to Harrar, which w'oiild have 
competed with the French line from Jibuti for the trade of 
southern Ah>ssinia, Iiad Iieen vetoed on grounds of general 
j)(»licy.) Before the withdrawal arrangements — more or less 
ineffective — w'cre made for arming and organizing the tribos 
in the protectorate in their own defence. 

k'rom 1SS4 to 1898 the protectorate wa^^ attached for adminiRtra- 
tivc purpo.s<?s to Bombay, and was immediately dei)cndcnt on AdDii; 
in tile lasl-namt'd year it was tTanslorrod to the Foreign Office, ami 
in passed under Ihc control of the Colonial Olficc. From 1902 
to 190O Colonel Swax'iie Avas commissioner; he? was succeeded by 
Ca|>tain H. J*.. S. Cordeaux, w'ho had servx'd in Sonialilarid sinet^ 
1898. LegislaliA’c iiower is in the hands of the commissioner, ami 
roveuue is obtained larged y from customs. The revenue, £22,000 in 
irjou-igof . was /^o.ooo in igo8-j9()0, wliilc the exiMJnditur'e, ^^51,000 
in ihc lirsl-nanicd ycrar. was /.13,| ,000 in 1908-1909. Deficits are 
made good by grants Irom tht.* imperial treasury, 

Frkncu Somaliland 

French Somaliland {Cote frcnicdise clcs Somalis) lies at the 
entrance to the Rtcl Sea. The sea frontier extends from Ras 
Duineira on the Straits of Bah-el-Mandtfb, a little north of Perim 
Ishmd, io Ras Gunnarle, a few" miles south of the Gulf of Tajura, 
'riu* prtAcctorate is ])oiinded N. by the Danakil counti-y; S. hv 
British Somaliland : W. by the Harrar province of Ab}'s.dnia. 
It extends inland at it..':; grcalt*.'^! depth about 130 in. 

'I'be country consists chiefiy of slightly elevated arid plainsF, 
larg<]y \v;derlis.s sn.v(.- along thi* southern ironlier. The only good 
liarbour along the coM'd is at Jibuti. The Gulf of Tajura is 28 ro. 
jicrcis.s at ils entrance ;t.Tul ])i-iielrate.s inland 3O m. At its wcsterjft 
end an opening 870 yds. Avide leads into the circular bay of Gubbet- 
Kharab (IT Il's Month), Ix iiind wliich rise a chaotic mass ol volcanic 
rocks, destii iit<* ol \ (-gelation and ])r(:.senting a sccjuj of weird desola- 
tion. A pa‘^s thronyli i]\(: hills gives ac(:.(.'ss to Bahr-Assal; the la*'i 
of a chain of saL l.dces beginning (»o m. inland in the dejmsssion in 
which the waters of llu- llawash (‘--(c Anv.y.viNiA) J(.)sc themselve*. 
It is conjec.turi'.d tinit of some remcui.' j>eriod the H awash flowed inu.} 
'I;ijura Bay and liiiLi ilie present condition of the country is the 
nsult of \’ok;anic iiplieju’al. A.ssal Lake, according to tiiis tlieory, 
torincd part of the sea b(ul. It is now 5 m. inland from Gubbei- 
Knanil), is 5 m. long 1>y 4 broad, and lies 490 it. below' sea lex-d. 
About 160 ft. above tru* present level of the lala; a white band marks 
iiisiiiiclly a ton.ier level. Tlie v/attTs of Bahr-Assal are dee]>ly 
impregnaftxl with. s;dl, which, in thick crusts, forms crescent- shaped 
ri'und lhe baidis — di.zziing white when retlected by Hie sun. Two 
strc‘aM»s, oj'‘- .saline and at a temperature ol 194^' F., flow into the 
lalo*. 'I'lie diinate ol ihe jjrott c.torate is very hot, but not unhealthy 
l(/r I'urop(‘e.Tts if reasonable ]weeautions be taken. 

InhahiLoits aud I 'i'ho inhabitants are, on the north side 

of the Gull of Tajura, chiefly Uanakils (Alars, ou the southern 

shore thdla i jid Somali. 'I here are a number (jl .\rabs, Abyssinians, 
Indians, and about 2000 Ihtropean.s and Levantines. The chid 
lowH and s< at of adminiotri'.tion is Jibuti {7.?'.), ].)ep, about 15,000, 
which Iris irdren (he ])lace ol Obok on the o])posit(; (uorthc.'rn) 

^idr of the (/ull ol 'f'ajura. Ah-.;o situated on the gulf are the small 
towns of 'J'ajura, Sagallo, (iobad and Ainbalx). 

I'rculc and Cvinniitnn uUons. — Tlu: colloctioTi of .salt irom Jiidii 
Assal is an industry ol r.ome intjun iance. In ^905 a beginning tvi s 
in.vie in ilie cullivalion of cotton in the dry river bed.s, where water 
can c'.Kvfivs b<.! (obtained at ci tlepth oi 10 ft. (hi the coast turtle 
and motlier-ol pearl fishing are carried 011. But tlu value ol the 
]7^-:d< ctorale depends upon llic carrying trade will) Harrar and the 
Mi]»plying of victuals and coals to I'Yench waishij)S. In 1897 the 
building of a raihvay from Jibuti towards Harrar was begun. By 
tdjristmas 1902 tlx' railway,' (billed th(“ Iinjierial Ethiopian raihvay, 
was completed to iJire I >a\va (or .\(tis Harrar), 30 m. short of Harrar, 
and 188 by rail from Jibuti, of which l.>ut (>4 ni. are in L'rench terri- 
tory. By a law' ^uissed by the .Fri nch chcunb(jrs in 1902 a subvention 
o( / 2o,oo'o a year for lilty years was granted to tin; com]>any owning 
the raihvay (see furtlur .\hv?e^iKi A). 

'rin; (\\p nd-s are chiefly codec, hide.s, ivory (all from Abyssinia), 
gr.in, moi:ier-oi-i)eail and a little gold; the iiniiorts cotton aiid other 
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lLx4i-pcan stuffs, cereals, beverages, tobacco and arms and ummuni- I 
tion for tVie Abyssinians. The total volimu) of trade in 1902, the | 
year of the completion of tlic railway, was /725,oc)0, in 1905 it had 
risen to '40^,000 — iini^orts ;{4«c),ooo, exports ^728 , o<m). 

History . — French ini crest, in the Sornuli and Diuuikil coasts 
dates from the dat's of the Second Fmpirc. Count SlaiiLhv; 
Ivu.ssell, a naval oiiicer, was sent on a mission to the JU;d Sejt in j 
1857, and he reported strongly on the necessity of a hreneli (^siab- ! 
lidunent in that region in view of the approaching eoinplelion 
of tlic Suez Canal. 7'he only result of his enterprise was llic 
abortive treaty for the cession to J^Vanee oi' Zula (< 7 . 7 >>.). now in 
the Italian colony of Eritrea, In 1856, however, M. Mongc. 
vice-consul of France at Zaila, had bouglit Anibaho, and shortly 
afterwards Henri Lambert, French consul at Aden, bought the 
tt)wn and territory of ()l)ok. Lambert (who was assassinaltd 
by Arabs, June 1850) had tlic support x)f his government, whidi 
viewed with alarm the establishment (1857) (jf llie British on 
l\irim Island, at the entrance to the K <^(1 Sea. 'The cession of 
Obok was ratified by a treat}' (signed on the Jith of March 1862) 
between the French go\erninent and various Danakil cliiefs. 
It was not, ht)wever, until 1883 that, in consexjuence of 
events in Jtgypt and llie Sudan (see ILc Yi*’r: History), formal 
possession was taken of Obok hy tlie ]M*ench government. In 
j 884 Lconce Lagarde, subsec juenlh’ Fren(‘]i minister to Abyssinia, 
was sent to atlminister the infant colony. Betwetm 1883 and 
1887 treaties with Somali sultans gave France possession of the 
whole of the Gulf of Tajura. An agreement with Great Britain 
(February 1888) fixed the southern limits of the protectorate; 
protocols with Italy (January 1900 and July 1901) the northern 
limits, 'fhe frontier towards Abyssinia w'as fixed by a conven- 
tion of March 1897 with the lutgus Menelik. In tins direct i^.m 
the protectorate extends inland sonut 56 m. In 1889 a 
(.'osisack chief, Captain Atchinoff, w'ho had occupied Sag-'allo, 
was fonnbly removed by the French authorities (setj Sagallo). 
The transference of the scat of government to Jibuti in I\Iay 
1896 aiul the building of the railway to Harrar gave the proti c- 
torate a stability whicJi it Jiad previously lacked. Its imp(»rt- 
ance to bVance is, neverthclc.ss, chieny strategic and political. 
It serves as a coaling station for inen-uf-wur and as a highroad 
to Abyssinia. 

Italian Somai.iland 

Italian Stimaliland extends on the coast from Bandar Ziyada, 
a point on the Gulf of Aden inlersectiMl by 49‘' E,, eastward U.» 
Cape Guardafni, and thence southward to the moulji of the river 
Juha in 0° 15' S. Bounded N. and E, by the Indian Ocean 
it is separated S. from Brilisli East Africa by the Juba. 
Westward it is bounded by Abyssinian and Britisli Sornaiik'rid. 
From the east coast the protectorate ex'tends inland Irom 
100 to 300 m. 

The coast line is largely roc.k-lxmnd ancl lilMt* indenUsl, and 
throughout the ii'oo in. ol its exl'.-iit there is not one.; good harlw>ijr. 
The iiortht?rn shore, filong the Guli ol Aden, is l^iicked l;»v lable- 
lanclH .separated by 1 lie bed:; of iiuniTitain lorniii!.- generally dry. 
From the tabki-kiud ri.se liills, such as Jeb(;l Knnna. wliieli have 
an altitude of .tooo ft. or more. The coast ris(*s in a suec.es 
sion of hills (fringed ])y a narrow margin of ]»each) until Caf>e 
Guardafni is readied. t'aiH' Guarilalui is in ii" 75' N., 51"" jn/ yji' IC.. 
and forms, as it weie, tl’.e tip ol the Horn ol Alriea. The cape, 
wliich faces north an-.l e.isi, presiuits on its uorlln-ni hict; a nearly 
vertieal wall ol rod: rising irom tin* sea to a Iteight of 000 it. 'ghe 
watt^r is deep right to Ihe base of the dill and owing I0 the winds 
and the strength of tin’ oeean currenls, navigeAioii is daiigeions. 
The headland is known to the Somali as (.iirdil or Vardaf • whence 
in all probal)ility conit's the ICiiroiu.'an form Guardafni. lUit in 
the lingua fraoca of the Lev^ant the 1 taltan word f^narda means 
“ beware," a meaning also atladied to tlje PortLiguese word (fuaidiifu. 

Eonnding Giiardafui the coas*t tr(?iids soniliwaids, and some 
90 m. irom that cape is Uas Halvui or Mediulda- tlie most easterly 
point of the continent of Africa — b(.‘ing in .jj/ S., 51-’ 1:7' 3::" JL, 

or about a mile and a half east of Guardafni. Tvas Hafun corr-isls 
of a rochy ]K*niTisula ri.sing Ooo ft. abov'e ilie .sea, ami is connectod 
with the mu-inland by an hsthmus 12 m. long. A lit lie south is 
the mouth ol the Darror, a usually dry watercoiuse witli a length 
of over 200 in., W'hidi rises, as the tlt'bi, m the northeast of the 
Britisl) ])rot(JCtoratt.‘. h'rom this jioini a zone of ujdieaved coral 
rocks skirts the shore for some distance. ^ j 

( hirf Towns,— Tho diief towns are on the coast. 'I'Jiey i>rc 1 
JMukdishn (y.c.), pop. about 5000, Brave, (.jooo), J.ir.rka (5000!, | 
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Warsheik (3000) and Yub. These are all in the southern part ol 
the protectorate between o® 15' S. and '2*^ n/ N., and are known 
generically a.s lil-Beiiadir (tlie ]>ort.s), a nanui al.so applied to the 
coast l>et\%een the ports. Yub (Jub) is a small towm at the mouth 
of the Juba river. In «‘very cast' liie port is much expost'd and 
unappioachable for months togeth<‘r. Obbia, 3“ 22' N., and lHig 
in 7" (K)' N., are points of depiarture for the Ogaden and Dalbalianla 
a)L!iitTi<‘s. Alula, on the (.lulf of A<len, is ilw chief town of the 
AlijLTtin Somali. 

In the interior i.s J.ngb, a jiopnlous city on the left bank of llu* 
Juba, about 2.p) m. Irom th(! coast, and furtlu r inlami is Dolo al 
the eonlluence of tlu' Dana and Ganale to form the Juba, '^lle^( 
places are entn'p jts lor the trade of the interior, esja'clally witii the 
ik)r:i.n district. 

In the coast towns of the (‘a.st(*rn seaboard there are Swahili, Aral) 
and Indian settlements, and tribes, such a.s the Amaran, of mixed 
Arab a.nd Som rli blood. 

A^'findtuvr and Trade.- -Tlioiigh much of tin* land is barren, the 
soil is fairly bTtile in the valleys ol Uk- Wt'bi Slu'beli and W adi Nogal. 
Bill the most fertile district is the valley ol tin? lowt'r Juba, wliCTO for 
ov(T loo m. is a .strip of laud varying from a ((?w hundred yards 
to .some. .-I m. wide annuallx' inuiidati'd by the rise of th(; river. 
Here are cultivated rich crops of millet and other grains. In otht r 
districts lack of wafer iniped(‘s enllivalifui, flunigh alter the rains 
pasturage is abundant, and resinous ])liLiits are so varied and 
numerous as to justify the ancient nanu' oi llu' region. 

Ivory, cattle, butter, coffee, cotton, mvrrh, gums ami skins are 
e.xporletl from the Ik'iiadir country. In thf* northern ports there is 
a .similar but smaller tra<lc and (me al.so in ostricii f<?athers. 'J'fuj 
chief imports are textile fabrics, rice and petroleum. During 
1896-1897 the value of the Benadir trade was £120,000 ; in 190b- 
1907 it had risen to over £25(g(mo. 

History . — The Soniali coast, a.s ]ia.s been seen, early fell under 
Mo.^lern influence?. I'he towns on ijie eastern seaboard, of which 
Mukdishd and Brava were lh(‘ chief, formed part of the Zon] 
“ empire (see Zanzibar) and shared its fate, b(‘ing coiujuered 
in turn by the Portiigiu‘se (16th century), the imans of Muscat 
( i7lh century), and the sultans of Zanzibar ( j 866). On account, 
probably, of the inhospitable nature of the shore the northern 
portion of the proUct.oratt? appears to haV(‘ b(‘en little subject lo 
ii0.stile invasion. By treaties with Somali sultans in uSSp anti 
by .‘aih.sequont agr(‘.enK’nts with Great Britain, Zanzibar and 
Ahv.csinia, the coast cast of the Britiih Somali protectorate foil 
within the J lalian sphere of influence (see? Africa, S 5). In Augusi 
1892 the sultan of Zatizihar leased the Benadir ports of Ilalv fur 
fif ly t ear? . 'I'hev were administered first by the Filonardi Com- 
pany, and from 189H by the Benadir Company. By an agri'c- 
rnent dated the 13th of January 1905 the sultan of Zanzibar ceded 
his sovereign riglils in the Benadir ports to Italy in return for 
tlie payment of a lump sum of £144,000. TJit?reafler the Italian 
government assumed t]ie direct administration of the poii.s, a 
purcl}- c.oi tuner ('ial undertaking rcjilacing the Benadir C!ompany. 
In 1905 idso Great Britain leased to Italy a piece of iaml 
near Ivismayu to facilitate communications with the Benadir 
(’(.aintry. Jn 1908 annul] decre(‘ placed tjiat part of the count r}' 
hot ween the Juba and the sultanate of Obbia under a civil 
go'V'ernor. 

A notable (n'ciit in lh(? history of the jirotcctcirate was the 
co-operation of Ihi? Italian authorities in the (‘am|)aigns again.st 
\h'- .Miillali Al.idullali. In 1904 lU'goliations were ojiened wilji 
l]:(? iiiiillah l)v Ijie Italians, and by arrangemeiil willi the sultan 
of Obbia ami the sultan of the Mij('rtins tlie territory between 
Rus Aswad anrl Ras Bowen, which was claimed 1 )\’ both partie:-. 
was luinded over to tJie rniilkih. Tin’s n'gion, tliat of the lower 
X(jgal, included the ])ort (u' Jlhg. Ih re Mahomiiicd b. Abdullah 
(Ntabli.shed iiimsclf under llaliiin surwilhince, and by an agree- 
ment dated the 5tli of March j(;03 jx'aiu* was declared between 
the mullah, the Italians, Brifisli amJ Alr/.s.sinians, and all other 
Soiiudi lrioe:>. In 1908 1909, ^.^we^•e^, fighting was rent wed, the 
intilliih and the Mijertins failing I0 agree. Italian (luitiw) trot»p,s 
wt're sent to ihc di irict to n'store (.irder. 7 'he mnllaii also 
attaOvCcI tribes ]i\'ing in tlie Bril-i.sh protectorate (.see 2). 

The station «.»! Lugh, tlu? most atlvanct'd point 0(('upied b}’ 
Italy, had bc<?n fountlcd by Captain IVoHcgo in 1895. After 
die treaty of Adis Adowa, recognizing llie independence ol 
Alwssiiila, had heifii concluded in 1896, negotiations were operunl 
ior deliningthe Ilalian-Ab\^s.^ini;^^ front u r in the Stunali region^, 
hi 1897 an agreement was come to that from the jioirit on the 
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British Somaliliiiid frontier wlicre 47” E. intersected N. the 
fr.>nticr line slioiild be drawn, at a distance of about 180 m. 
from the Indian Ocean, to the Juba. At the close of 
TU07 the neerLis IMenelik, in return for a pecuniary indemnity 
(£120,000). agreed to a modification of the 1S97 line, whereby 
the Italian protectorate was extended north of Lugh to 
Dolo. From Oolo the frontier goes east to the Webi Shebeli, 
whence the 1897 line is followed to the British- Abyssinian 
frontier. By this arrangement (ratified by a convention dated 
tl'.e lOth of May 190S) the Benadir <'oast obtained a suitable 

]ijnT<.vjand. 

Biblioc.kaphv,— a. General descriptions, history and books of 
travel, (i. I'crrand, Les Comdlis (Paris, 190P, a briol but com])rc- 
liLii-ivo ‘<urvoy; K. Burton, First Footstc/K^i iv Fast Africa (London, 
J‘\ L. jiiTiu's, The Vnhnowu Horn of Africa (London, iiS8S); 
ti. G. C. Swayne, Screntcen Trips through Somaliland (.^rd c\l., 
London, louVo porhat^-s tlic best general book on the country, 
contains a sincial fauna s(‘ction; G. Kevoil, J.a V alive dv Darror 
(Paris. icSS2) and /)ov mois d la cote orientate d'Afriijne (Paris, i.s.s.S); 
A. 1 Donaldson Smith, Throuqh Vnhnowu Afrieaii Countries (i-omlon, 
liSq; ; V. Bottego, 11 (ritiha esfdorato (Uumt’, 1 .. Kobecehi. 

Bricclutti, Somalia e Benadir . . . Prima trarnsata della Somalia 
italiana (Milan, 1S09) aiul Xcl parse degli Aromi (Milan, 190;^), 
M. Guillaiu, Documents sur Phistoirc . . . de I'Afru/tte orientate 
(l^ari.s. n.d. iS^5o“); p. Paulitsi hke, Harar (Leip;^ig, ihtSSL 

/ . Llhnologv, flora, tanna, geologN', iVc. P. Paiilit.schkc, Fthno- 
graphic Sordost Aurikas. Die matcrivlle cultur dev Damiktl, Galla 
und SomM, vul. ii. (Berlin, JtSqo. Dir geistige Cultur der Danakil, 
k\\:. (i^ooi, and Beitruge Jdhnographie und Anthropologie dev 
Sv'ouP Galla und llarrari (Leipzig, ihS(>), coiUaining tine pkiLs; 
H. ?.L Abnd, Genealogies of the Som il , . . (London, iSoo); A. Juigler 
on Uio flora in tlie Sit^ungsbcrichte of the Pru.ssian Academy of 
S:ienet‘, Nos. x.~xii. (190. p; G. Hevoil, Faiine et jlorc dcs pays 
>onuCts (Pari.s, 1882); C. A. Peel, Somaliland . . . with a complete 
li^t of £■: erv animal and hiid knoivn to inhabit that country . . . (London, 
iQoo}. and “On a collection of Insc'cts and Arachnids’* in Proc, 
Zoo:, Soc. {1000)1 1 ^. E. J.)rake-Brockman, 'J'hv Mammals of 

Sonia'iland (l.oiiclon, 1910); J. W. Gregory, “The Geology* ot 
Somaliland,” GcoL Mag. (1.S90). 

t*. Language. Leo LhMin.sch, Die Somalic Sprachc (Vienna, T900, 
Cl seq.); F. M. Huuier, Grammar of the Sonial Language (Hombiiy, 
iSSo] ; K. fic Larajassc and de Sainpont, A Practical Grammar of 
the Somali Language (Loin Ion, 18971 ; IL de La.raja.sse, Somali-English 
and J-S^g'.ish Somali DiLtionary (London, 11897). 

d. For the various protectorates, (i) iiritish — the annual reports 
issued, by the Colonial Ottice, London; Official History of the Opera- 
tions in Somaliland^ tc)oi-i()0.4 (^ vols., London, 1907); War Gtiice 
maps on the scale ot i : i ,noo,ooo, al.so sketch map 1:3,000,000 
(1907). (2) French prot(?ctorat(‘ — L' Annie colnnialc (Pans); L. 

Heiirique, Lcs Colonies fran(aises (Ohock) (Paris, 1890); L. d(' Salma, 
Ooock (Paris, 1893); Carte de la cote fran(aise des SomaliSj 1 : 500,000 
(Paris. 1908). (3) Italian i)rotectorale — .'Somalia italiami, /SSj:-/S(is 

('jhicial “ Green Book ”); C. Ko.ssetti. Samalia italianu settentrionalc ^ 1 
with map (Pome, 1900;; U. Ferrandi, Sc con da spedizione Bottego : 
Luuh emporio commercialc sul Giuba (Koine, 1903). 

The Biblingrafia eiiopica ot G. Fumagalli (Milan, 1893) includes 
works dealing with Somaliland. (F. R. C.) 

SOMBRERO, a wide-brinimed hat, made of felt, largely worn 
throughout South and Central America, but originating in 
Spain, 'riic Spanish word i.s d(tri\'ed from sombra, shade, 
gencrallt' taken to be from Lat. mb umbra, beneath the shad(‘; 
bur the etymology, like that of “ sombre/* dark, gloomy, has 
been disputed. 

SOMERS, JOHN SOMERS (or Sommers), Baron (1651^1776), 
Lngli-h lord chancellor, was born on the 4th of March 1651, 
near ^^■on:e.sler, the elde.st son of John Somers, an attorney in 
large practice in that town, who had form(*rly fought on the side 
of ilie Parliament, and of Catherine Ccaverne of Shropshire. 
After Vieing at school at W'orce.ster he was entered as a gentleman 
commoner at Trinity College, Oxford, and afterwards studied 
law under Sir ]‘ranci.s Winnington, who ])ecaine solicitor-general, 
and joined the Middle I'emjde. He appears, in addition to his 
lei^al studie.s, to have written several poems and pamphlets, 
lb: .soon became intimaie with the leaders of tlie country party, 
f -rKcially with Essex, William Russell, and Algernon Sidney, 
but never entered into their plans so far as to commit himself 
beyond recall. He was the author of the 11 isinry of the Succession 
of the Crmvn of Erifgland, coUecled out of Hecords^ ^c., and was 
reputed to have written the Just and Modest Vindication of the 
TiL'O Last FarLiamenis, which wa.s put forward as the answer to 


Citarles II. ’s famous declaration of his reasons for dissolving 
them. This, however, was by Sidney, though probably Somers 
was responsible for the final draft. When the grand jury of 
Middlesex threw out: the bill against Shaftesbury, and were 
vehemently attacked for so doing, Somers wrote in defence of 
the rights of grand juries. In 1683 he was counsel for the sheriffs 
Pilkington and Shute before the court of king’s bench, and 
secured a rcfuitation w^hich continually increased until the trial 
of the .sevtiii bishops, in w'hich he w'as junior counsel. “ Somers 
rose last. He spoke little more tlian five minutes, but every 
word wa.s full of weighty matter; and wlien he sat down his 
reputation as an orator and a constitutional lawyer was estab- 
lished.** In the .secr(?t councils of those who w’ere planning the 
n‘volution Somers took a leading part, and in the Convention 
Parliament w^'as ek^cted a mi'inber for his native towm. Fl’e was 
immediately aj)pointed one of the managers for the Commons 
in the confercncc.s bcitween tlie houses, and in arguing the 
(|uestions whetlier James 11 . had left the throne vacant by 
al)dicalion and w^hether the ai'ts of the (bnvention Parliament 
wore legal- that parliament having l)een summoned wulhout 
the usual WTits — he displayed great learning and legal sulnlcty. 
He wa.s fnrtlier distinguislicd by being made chairman of 
the committee wbich drew up the celebrated Declaration of 
Right. 

In May 1689 St)nHTS was made solicitor-general. Fie now 
became \Villiam Ill.'s most confidential adviser. In th(‘ con- 
tro-^'ensy which arose between the houses on th(^ ejuestion 
of the legality of the (lt‘cision of the court of king's bench 
regarding I'itiis Oates, and of the action of the Lords in sustaining 
tliis decision, Somers was again the leading manager for the 
('(jnmons, and lia.s left a ck'ar and interesting account of the 
(U bales, He wais m*xt cmj)loyed in January jfiqo as chairman of 
the select committee of th(‘ House of (brnmons on the Corpora- 
tion Bill, l)v whi(‘h those corf )orat ions w'hich had surrendered their 
charters to the Crowm during the last two reigns were restored 
to their rights; hut he refused to associate himself with the 
violent measures of retaliation wdiich the Whigs on that oc'casion 
cn(leavoiirc<I to imiude in the bill. In April a speech by him 
carried through the Laver house, without opposition, the bill 
which declared all the. laws passed by tht; (bnvenlion Parliament 
to he valid. As solicitor-general h(i liad to conduct the prose- 
cution of Preston and Asliton in 1691, and did so with a modera- 
tion and humanity which w\;re in marked contrast to the 
customs of the former reigns. He w'as soon after appointed 
attorney “gen oral, and in tliat capacity strongly oppo.seci tJic l)ill 
for the regulat ion of trials in cases of high treason. On the 23rd of 
March 1693, t he great seal having meanwhile been in commission, 
Somers w'as appointed lord-keeper, with a pension of £2000 a 
yviiT from the day on which he should quit liis officer, and at the 
same time was made a privy councillor. Ffe had previously 
been knighted. Somers now became the most yjroniinenl 
member of the Junto, the small council which compri.sed the 
chief m(milx?rs of the Whig party. When William left in May 
1695 to lake command of the army in the Netherlands, Somers 
was made one of the seven lords-j list ices to wdiorn the adminis- 
tration (J the kingdom during his ab.sence was entrusted ; and he 
was instrumental in liringing about a reconciliation betw^een 
William and tlie princess Anne. 

In April 1697 Somers was made lord chancellor, and was created 
a peer by tlie titkj of Baron Somers of Evesham. When the 
discussion arose on the question of disbanding the army, he 
summed up the case against disbanding, in answer to 'J renchard, 
in a remarkal)le pamphlet called “ The Balancing Letter.** In 
Augu.'^t 1698 he went to Tunbridge Wells for his health. While 
there he received the king’s Litter announcing the first Partition 
Treaty, and at once replied with a memorandum representing 
the necessity in the state of feeling in England of avoiding 
further war. When the king, on the occasion of the Disbanding 
Bill, expressed bis determinati(.)n to leave the country, Somers 
boldly remonstrated, w'hilc he clearly expressed in a speech in the 
Lords the danger of the course that was being taken. Hitherto 
Somers's character had kept him free fr(jm attack at the hands 
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of political opponents; but his connexion in 1699 with the 
notorious C^p^^n William Kidd, to the cost of whose expedition 
Somers had given ^tooo, afforded an opportunity; the vote of 
censure, however, proposed upon him in the House of Commons 
for giving Kidd a commission under the great seal was rejected by 
199 to 1 31. The attack was renewed shortly on the ground 
of his having accepted grants (.f Crown property to the amount 
of £1600 a year, but was again defeated. On the subject of the 
Irish forfeitures a tJiird attack was made in 1700, a motion 
lifting brought forward to request the king to remove Somers 
from his counsels and presence for ever; but this again was 
rejected by a large majority. In consequence, however, of the 
incessant agitation William now requested Somers to resign; 
this he refused to do, hut gave up the seals to William’s mes- 
senger. In 1701 he was impeachtjd hy the (.'ommons on account 
of the part he had taken in the negotiations relating to the 
Partition Treaty in 1698, and defended liimsclf most ahly 
before the house, answering the charges seriatim. The im- 
peachment was voted and sent up to the Lords, but was there 
dismissed. On the death of the king Somers retired almost 
entirely into private life. He was president of the Royal 
Society from 1699 to 1704. He was, however, active in 1702 in 
opposing the Occasional Conhjrmity Bill, and in 1706 was one 
of the managers of llie union wilh Scotland. In the same year 
lie carried a bill regulating and improving the proc'cedings of the 
law courts. He was made president of the council in 1708 upon 
the return of the Whigs to pov;cr, and retainefl the office until 
llieir downfall in 1710. He died on the 26th of April 1716. 
Somers was never married, but left two sisters, of whom the 
eldest, Mary, married C'harles Cocks, whose grandson, Sir Charles 
Cocks, bart., became the second Lord Somers in 1784, the title 
siibse(iuenlly descending in this line. 

For a contemporary character of Somers Addison's paper in the 
l/reaholUoy for the r|t.li ol May 171(1 should bo referred to; and 
there is in Macaulay’s lliniory (iv. 5,3) an elotpienl: and worthy 
tribute to his stainless character and oompreluuisivo learning. A 
catalogue of his publications will b(j found in Walpole's Royal and 
Noble mithofs, (6. A.) 

SOMERSET, EARLS AND DUKES OF. in the i ith ('cntury 
Somerset and Dorset were under the jurisdii^tion of one sheriff, 
and for a considerable period titles (.ieri\ cd from each of these 
shires were borne by the same person. (St‘c Dorset, IiIarls, 

MAKgUESSE.S AND DUKES OK.) 

Tiie <?arld()in of Somerset in the Beaufort family dated from 
1397, in which year it was granted by Richard il. to John 
Beaufort (r. t 373-1 10), the eldest of the tlirce illegitimate, but 
afterwards legitimated, sons of John of Gaiuil , duke of Le.iK'aster, 
hy Catherine, wife of Sir Tfugh Swynford, and daughter of Sir 
Payne Roclt. H(‘. v/as followed in tlic earldom s\ic(*cs:;ivcly by 
his three sons: Henry, who died unmarried in 1418; John (1404- 
1444), who in 1443 created earl of Keiulal and duke of 
Somerset, both of whl(‘h titles became extinct at his death; 
and Edmund, who was created carl of Dorset in 1441, marquess 
of Dorset in 1443, and duke of Somerset in 1448. (See Somerset, 
Edmund Beaukort, Duke of.) On tlui (‘xecution of Edmund's 
son Henry, 5l]i earl and and duke of Somerset, by the Yorkists 
in 1464, his titles were hn-feited by act of parliament; but his 
I'Tother Edmund was from that date styled duke of Somerset 
hy the Lancastrian party till his death in May 1.471, when the 
house of Beaufort became extinct. (S(^e Beaufort.) In 1499 
Henry VIT. nominated his infant son Edmund to the dukedom 
of Somerset at his baptism, but the child, who died within a few 
months, was probably never formally created a p(*(r; the title, 
conjoined with the dukedom of Richmond, w'as. however, borne 
by Henry Fitzroy, illegitimates son of Henry VIIT., from 1525 till 
his d(^alh without licirs in j 536. 

Edward Seymour, duke of Somerset {q.v), known as the 
Protector, was the first of th(‘ line of dukes to which llie holder 
of the title at the present diiy belongs, having been created 
Vifc<M.mt Beauchaiiij) of Hacho, Co. Somerset, in 153b; earl 
of Hertluiil in 1537; ^uid in 1547 Baron Seymuur and duke of 
Somerset. His honours, which were entailed on the issue of 
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his second in priority to that of his first marriage, being forfeited 
by attainder in 1552, Robert (‘arr became carl of Somtr^et {q,v,) 
in 1613, but died without male issue in 1645, when his title 
became extinct. A curions incident in the history of this title 
was the grant by Charles 1. in 1644 of a commission to Edward 
Somerset, .son of Henry, ist rnanjness of ^\^»r('ester, empowering 
him to fill up certain hlank yiatents of pec nigc with a promise (>!' 
the title of duke of Somerset for himself. Alter the Restoratio/i 
this instrument w'as ('an«'ellcd in consequence of a resohilioii 
of the House of Lords declaring it to he “ in prejudice to the 
peers”; and the grantee, who had mcaiTime succeeded to the 
niarquessate of Worcester, surrendered his c'laim to the dukedom 
of Somerset in September ibbo. In the sann^ iriontb the duke- 
dom of Somerset and barony of Seymour were restort'd to William 
Seymour (1588-1660), great-grandson of the Rrctcctor, who in 
1621 inherited the titles of earl of Hertford and Ihiron Beau- 
champ which had been granted to his grandfatlur Edwanl 
Seymour in 1559, and w^ho, in 1640, had himself been creatc'd 
marquess of Hertford. 'I’his nobleman, w'bo in carlv life had 
incurred the displeasure of James T. hy marrying the king's 
cousin. Lady Arabella Stuart, and laid been imprisoned in t!io 
Tower for the offence, had later an excc^itional claim on the 
gratitude of the royal house of Stewart, for he fought with distinc’- 
iion on the Royalist side in the civil w%ar,and was one of four lords 
(the others being the duke of Richmond, and the cjirls of Lindsey 
and Southampton) w'ho petitioned the (‘ommons to be allowed 
to assume responsibility for the actions of (‘harlcs I. and to suffer 
death in his y)lace. He died in November 1660, a few weeks aftc'r 
his restoration to the dukedom, and, having ()lltli^Td his three) 
eldest sons, was succeeded hy his grandson William, 3rd duke 
of Somerset {c. 1651-1671). As the btler died unmarried, his 
sister Elizabeth brought to her husband, 'i’liomas Brine, 2nd 
earl of Ailesbury, the great (‘sta1.es (»f Tottenham Park anrl 
Savernake Forest in Wiltshire; wliile the Somerset ti le devolved 
on John Seymour (r. 1628 1675), the 2nd duke's fifth ajid 
youngest son. At the death ol the latter without issii(‘in Aj)ril 
1675 the* rnarquessate of Hertford bcc'ame extinc t, and his cousin 
Francis Seymour (1658 1678) became 5th duke of Somerset, 
'i’his nobleman wus the eldest surviving son of Charles Seymour, 
2nc.i H.iron Seymour of 'I’rowl midge, whose father St hVancis 
Seymour (c. 1590 1664), a younger hrotluir of the 2nd duke 
of Somerset, was created a baron in 1641. 

(!hari.ks Skymouk, 6lh duke of Somerset (i6(»2 1748), 
suc'ceecled his brothcT KrancMs. the 5th did:c, when the latter 
was shot ill 1678 at the age of twenty, hy a (m , oese ijentleman 
named Horatio Botti, whose wile Soiner.ci. w.'s said to hc,.ve 
in.sulted at l.c:rici. ('harles, who thus ir.lieritcd the barony of 
Seymour of 'I’rowbridge along with the dukedom of .Somerset, 
was educated at Trinity ('ollege, (iambridge ; and hi 1682 he 
married a great heiress, EH”..d.)eth, daughter of Jocelinc Percy, 
earl of NorthumlxTlancl, who brought him immense estates, 
including Alnwick Castle, .i^awc)rth, Syon House and Norlh- 
umberlend Hou.se in lA)ndcxi. (Sec NoRTinfMEERUANi), Earls 
AND IiiTKES OF.) In 1683 Somerset received an appointment 
in the king's household, and two years later a colonelcy <*f 
dragoons; but at the revolution he bore arms for the prince of 
Orange. Having befriended Princ'c.ss Anue in 1692, he hc camc 
a groat favourite wilh her after her aceession to the tliroia*, 
receiving the jiost of master of the horse in 1703. Finding him- 
.self neglected by Marlborough, he made friends with the Tories, 
and .succeeded in r(‘taining the* (|u;en’s (confidence, while li s 
w'ifc replaced the duchess of Mariberough as mistress of tlie 
robes in 1711. In the memorable* crisis when Anne w^as at the 
point (ff death, Somerset ac’ted with Argyll, Shrewsbury and other 
Whig nobles who, hy insisting on their right to be present in the 
jirivy council, secured the Hanoverian succession to the ( rown. 
He retained the office of master of the horse undcT (jeorge 1 . 
till 1716, when he was dismis.sed and retired into private hie; 
he died at Petworth on the 2nd of Dec emlier 1748. Ihe duke's 
first W'ife having died in 1722, he married scccuidly, in 1726, 
Charlotte, d.mghter of th(‘ 2ncl earl of Nottingham. He was a 
remarkably handsome man, and inordinately fond of takin;; i 
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ronspicuous part in (’ourt ceremonial; his vanity^ which earned 
liim the sobri(|uet of “ the proud duke,” wiis a byword among his 
contemporaries and was liic subject of numerous anecdotes; 
Macaulay's descriinion of him as ” a man in whom the pride of 
birth and rank amounted almost to a disease.” is well known. 
His son Algernon (1684-1750), by his first wife Elizabeth Percy, 
was called to the House of Lords us Baron Percy in 1732; and 
after succeeding his father as 7th duke of Somerset in 1748, was, 
on account of his maternal descent, created Baron Warkworth 
and carl of Northumberland in 1749, with remainder to Sir 
H'.igli Smithson, husband of his daughter Elizabeth; and also 
Baron Cockcmiouth and earl of Egreinont, witli remainder to 
the (hildnm of his sister, Lady Catherine Wyndham. At his 
death without male issue in February 1750 these titles therefore 
passed to different families in accordance with the remainders 
in the patents of their creation; the earldom of Herthml, the 
baron) of Beauchamp, and the barony of Se\'niour of Tr(»wbridge 
became extinct; and the dukedom of Somerset, together with 
the barony of Sey mour, devolved on a distant cousin, Sir Edward 
Scx'mour. 6th baronet of Berry Pomcro)*, Devonshire. (See 
Seymouk, or St Maur.) 

'i'he Seymours of Berry Pomeroy were tlie elder branch of 
the family, being descended from the protector Somerset by his 
first marriage, the issue of which had been excluded from succes- 
sion to the titles and estates until after the failure of the issue 
of his second marriage (see above), whic h failure occurn^d on 
the death of the above-named Algernon, 7th duke. Sir Edward 
Seymour (1695-1757), who thus became* fith dukti of Somerset, 
was grandson of Sir Edmund Seymour, Speaker of the House of 
Commons in the reign of Charles II. His two sons succeedcjd in 
turn to the dukedom, and his grandson Edward Adolphus, nth 
duke (1775-1^^55); was a mathematician and scientist of some 
distinction. The latter’s son Edward Adolphus, 12th duke 
(1804-1885). was educated at Eton and (.'hrist Church, Oxford, 
and from 1850 till he succeeded to the peerage in 1855 he was a 
Liberal member of the House of Commons as Lord Sc*ymour, 
first for Okehampton, and afterwards for Totnes. He held 
various offices in Lord IMelhoume's admin i.strat ion from 1835 
1841 : was a member of Lord John Russcll’.s (cabinet in 1851 ; and 
finst lord of the admiralty from 1859 to 1866. In 1863 he was 
c?reated Earl St Maur of Berry Pomeroy. He refused to join 
E. Gladstone’.s mini.stry in 1868, but he gave indcpcnclcnt 
support to the chief mtaasures of the government. He dic^cl in 
November 1885. In 1830, while still Lord Seymour, he married 
Jane Gtjorgiana, youngest of the three celebrated daughters of 
Thomas Sheridan, who was the “Queen of Beauty” at the 
famous Eglinlon 'i’ournamenl in 1839. 'J'he duke was the 
author ni Christian Theology ami Modern Scepticism (1872). and 
Monarchy and Democracy (1880). As hi.s two .sons both died 
unmarried in hi.s lifetime, the family titles, except the earldom 
of St Maur. wliicli bcaaine extiiu t, devolved on his two brothc*rs 
siK’ccs.sively ; the younger of whom, Algernon l*c*rcy Baiik.s, 14th 
duke (1813-1894), wcas succ eeded by his son Algernon (b. 1846) 
as J5th duke of Somerset, 

The title of St Maur adopted liy the 12th duke in 1863 
is .said to Jiave becjn the original form <if the family name of 
which Seymour was a later corruption, and .since the last- 
iTu:riii(jned date it has been as.sumed as the family surname of 
the dukes of Somerset. 

See Skymour, or St Maur, and the authorities there cited. 

(R. J. M.) 

SOMERSET, EDMUND BEAUFORT, Duke of { c . 1404-1455), 
was the younger son of John, earl of Somerset, and grandson of 
Jolm of Gaunt, duke of Lancaster. He was taken prisoner at 
Bauge in 1421 during iiis first campaign, and did not return to 
England till 1431. He was then styled earl cd Morfain, and in 
1432 wa^ c»ne of the envoys to the council of Basel. In 7436 he 
served at the relief of C alais, two years kter he (fimmanded 
with some suc(XiS.s in Maintt, and in 14.40 re< fAvred Harfieur. 
Next \'car h(t was miule earl, and in 1443 marqiie.s.s of Dorset. 
In 7444 on the death of his elder brother he became duke (»f 
Somerset. As head of the Beaufort party he was tbe^ rfva! of 


Richard of York, whom in 1446 ho superseded as lieutenant of 
France. He Ia(;ked statesmanship, and as a, general could do 
nothing to stop French successes. The loss of Rouen and 
Nonnandy during the next four years was precipitated by hi.s 
incompetence, and hi.s failure naturally made him a special 
object of Yorkist censure. I'he fall of Suffolk left Somerset 
the chief of the king’s ministers, and the Commons in vain peti- 
tioned for his removiil in January 1451. In spite of York’s 
active hostility he maintained his po.sition till Henry’s illness 
brought his rival the protectorate in March 1454. For a year 
he was kept a prisoner in the Tower “ without any lawful pro- 
cess.” On the king’s recovery ho was honourably discharged, 
and restored to his office as captain of Calais. Mistrust of Somer- 
set was York’s cxcu.se for taking up arms. The rivalry of the 
tw'o leaders was ended by the defeat of the Lancastrians and 
death of Somerset at St Alban.s on the 22nd of May 1455, 
'I'hough loyal to his family, Somerset was without capacity as a 
leader. It was a misfortune for Henry VI. that circumstances 
should have made so weak a man hi.s chief minister. Thomas 
Basin, the French chronicler, describes Somerset as a handsome, 
courteous and kindly man. By his wife, Eleanor, daughter and 
co-heiress of Richard Beauchamp, earl of Warwick, he had two 
sons, Henry and Edmund, who w^ere executed by Edward IV. 
after the battles of Hexham and 'Jewkesbury. 

For further information see Sir James Ramsay's Lancaster and 
York (Oxford, 1H92), and C. Oman’s Political History of England ^ 
(1906), with authorities theio cited. (C. L. K.) 

SOMERSET, EDWARD SEYMOUR, Duke of (r. 1506-1552), 
protector of England, horn about 1506, was the eldest surviving 
.son of Sir John Seymour of Wolf Ilall, Wiltshire, by his wife 
Margaret, eldest (laughter of Sir Heniy^ Wentworth of Ncttlested, 
Suffolk. The Seymours claimed descent from a companion of 
William the Conqueror, who took hi.s name from St Maiir-sur- 
Loirc in Touraine; and the protector’s mother was really de- 
scended from Edward II I . His father was knighted by Henry VIL 
for his services against the Cornish rebels at Blackhcath in 
1497, j)n*sent at the two interviews between Henry VIII. and 
J'Yancis L in 1520 and 1532, and died on the sist of December 
1536. Edward was “ enfant d’lmnncur ” to Mary Tudor at her 
marriage with Louis XII. in 1514, served in Suffolk’s camj)aign 
in Francre in 1523, being knighted by the duke at Koze on the 
j St of November, and accompanied V\Y)l.sey on his emha.s.sy to 
France in 1527. Appointed cscpiire of the body to Henry VIIT. 
in 1 529, he giTW in favour with the king, who visited his manor 
at Ii^lvelham in Hamp.shire in October 1535. On the 5th of 
Jun(^ 1536, a w(‘ek after his sister Jane’s marriage to Henry, 
he was crcaled Visr-ount Bcaucliamp of Hache in Somerset, 
and a fortnight after lulward VI. ’s birth in October 3537, he 
wa.s raised to the; earldom of Hertford. 

Queen Jan('’s death was a blow to his prospects, and in 7538 
he was described as being “young and wise” but of “small 
power.” lie continued, however, to ri.se in polilic'al importance. 
In 154 T, (luring Henry’s absence in the north, Hertford, Cranmer 
and Aiulley had the chief management of affairs in London; 
in September 1542 he was appointed warden of the Scottish 
marches, and a few months later lord high admiral, a post which 
he almost immediately relinquish(^d in favour of the future duke 
of Northumberland ((pv.). In March 1544 he was made lieu- 
tenant-general of the north and instructed to punish the Scots 
for their repudiation of the treaty of marriage between Prince 
Edward and the infant Mary Queen of Scots. He landed at 
Leith in May, captured and pillaged Edinburgh, and returned a 
month later. In July he was appointed lieutenant of the realm 
under the ciuecn regent during llenry’s ab.sence at Boulogne, but 
in August he joined the king and was present at the surrender 
of the town. In the autumn he was one of the commissioners 
.sent to Flanders to keep Charles V. to the terms of his treaty with 
England, and in January 1545 he was placed in command at 
Boulogne, where on the 26th he brilliantly repelled an attempt 
of Marshal dc Biez to recapture the town. In May he was once 
more appointed lieutenant-general in the north to avenge the 
Sc(.)tti'sh victory at ATrcrtim Moor; this he did by a savage foftfty 
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into Scolknd h September, In March 1546 he was sent back 
to Boulogne to suj)ersede Surrey , whose command had not been 
a success; and in June he was engaged in negotiations for peace 
with France and for the delimitation of the English conquests. 
From October to the end of Henry's reign he was in attendance 
on the king, engaged in that unrecorded struggle for predomi- 
nance which was to determine the complexion of the government 
during the coming minority. Personal, political and religious 
rivalry separated him and Lisle from the Howards, and Surrey’s 
hasty temper precipitated his own and his father's ruin. They 
could not acquiesce in the Imperial ambassador's verdict that 
Hertford and Lisle were the only noblemen of fit age and capacity 
to carry on the government; and Surrey's attempt to secure the 
predominance of his family led to his own execution and to his 
father's imprisonment in the Tower. 

Their overthrow had barely been accomplished when Henry 
VIIL died on the 28th of January 1547. Preparations had 
already been made for a further advances in the ecclesiastical 
reformation and for a renewal of the design upon Scotland ; and 
the new government to some extent proceeded on the lines which 
Chapuys anticipated that Henry VIIL would have followed had 
he lived. He had no statutory power to appoint a prot<;ctor, 
but in the council of regency whi('h he nominated Hertford and 
Lisle enjoyed a decisive preponderance; and the council at its 
first meeting after Henry’s death determined to follow precedent 
and appoint a protector. Hertford was their only possible choice ; 
ho represented the predominant party, he was iOdward VI. 's 
nearest relative, he was senior to Lisle in the peerage and 
superior to him in experience. Seven weeks later, however, after 
Lord Chancellor VVriothesley, the leading Catholic, had been de- 
prived of office Hertford, who bad been made duke of Somerset, 
succeeded in emancipating himself from the trammels originally 
imposed on him as protector ; and he became king in everything 
but name and prc.stigc. 

His ideas were in striking contrast with those of most Tudor 
statesmen, and he used his authority to divest the government 
of that apparatus of absolutism which Thomas Cromwell had 
perfected. He had generous popular sympathies and was by 
nature averse from coercion. “ What is the matter, th(?n ? " 
wrote Paget in the midst of the commotions of 1549, “ By my 
faith, sir, . , . liberty, liberty. And your grace would have too 
much gentleness.” In his first parliament, which met in 
November 1547, he procured the repeal of all the heresy laws and 
nearly all the treason laws passed since Edward J JI. Even wilh 
regard to Scotland he had protested against liis instructions of 
1544, and now ignored the claim to suzerainty which Henry Vill. 
had revived, seeking to win over the Scots by those pn)niises 
of autonomy, free trade, and equal privileges witli England, 
which many years later eventually reconciled thc;m to union. 
But the Scots were not thus to be won in 15,17 : “ What would you 
say,” asked one, “ if your lad were a lass, and our lass were a 
lad ? ” and Scottish sentiment hacked by Roman Catholic 
influence and by French intrigues, money and men, proved too 
strong for Somerset's amiable invitations. The Scots turned 
a deaf car to his persuasions ; the protector led another army into 
Scotland in September 1547, and won the battle of Pinkie 
(Sept. 1 o). He trusted to the garrisons he estal)lishe(l throughout 
the Lowlands to wear down Scottish opposition; hut their 
pressure was soon weakened by troubles in England and abroad, 
and Mary was transported to France to wed Francis II. in 

Somerset apparently thought that the n;ligious question 
could be settled by public discussion, and througliout 1547 and 
1548 England went as it pleased so far as churcli services were 
concerned; all sorts of experiments were tried, and the. (Country 
was involved in a grand theological debate, in which Protestant 
refugees from abroad hastened to join. The result convinced 
the protector that the government must prescribe one uniform 
order which all should be persuaded or constrained to obey; 
but the first Book of Common Prayer, which was imposed by 
the first Act of Uniformity in 1549, was a studious compromise 
between the new and the old learning, veiy different from the 


aggressive Protestantism of the eccond book imposed after 
Somerset had been removed, in 1552. Tlie ('atholic risings in 
the west in 1549 added to Somerset's difficulties, but were not 
the cause of his fall. The factious and treasonable conduct of 
his brother, the lord high admiral, in whose execution (Marcli 
20, 1549) the protector weakly acquiesced, also impaired his 
authority; but the main cause of his ruin was the divergence 
between him and the majority of the council over the (juestions 
of constitutional liberty and eiiclosunis of the commons. The 
majority scouted Somerset’s notions of liberty and deeply 
resented his championship of the poor against greedy landlords 
and capitalists. His efforts t(i chec'k cnclosurcvs by means of 
parliamentary legislation, royal proclamations, and commissions 
of inquiry were* openly resisted or secretly foiled; and the 
popular revolts which their failure provoked cut the ground 
from Somerscjt's feel. He was divided in mind between his 
sympathy with the rebels and his duty to maintain law and 
order. France, which was bent on ruining the protector’s 
schemes in Scotland and on recovering Boulogne, seized the 
opportunity to declare war on August the 8th; and the outlying 
forts in the Boulonnais fell into tlicir hands, while the Scots 
captured Haddington. 

Tlieso misfortunes gave a handle to Somerset's enemies. 
Warwick combined on the same tem[)()rarv platform ( alholics 
who resented the Bot>k of ('ommon Pra\'cr, Protest ani.s who 
thought Somerset’s mildness paltering with God’s truth, and the 
wealthy classes as a whole. In Sei)leml)er he concx'rtcd measures 
with the ex-lord-chanccllur Wriolheslc\' ; and in October, after 
a vain effort to rouse the masses in his favour, Somerset was 
deprived of the protectorate and sent to the lower. But the 
hostile coalition broke up as soon as it had to frame a construc- 
tive policy; Warwick jockeyed the t.'atholics out of the council 
and prepared to advance along Protestant lines. He could 
hardly combine proscTiption of the Catholics wilh that of Somer- 
set, and the duke was released in J'Vhriiary 1550. For a lime 
the rivals seemed to agn;e, and Warwick’s son married Somerset's 
daughter. But growing disix>ntent with W'arwick made Somer- 
.set too dangerous. Jn October 1551, after Warwick had been 
created duke of NorthumIxM'land, Somerset was s(‘nt to the Tower 
on an exaggerated charge of treason, which fjroke down at his 
trial. He was, however, as a sort of (‘ompromist^, coiukunned 
on a charge of felony for having soiiglit to cffc('t a change of 
government. Few ex})ecte(i that the sentence would he carried 
out, and apparently Northnmlxu'land found it necessary to 
forge an in.sl ruction from h'dward VJ. l(. liial effect. Somerset 
wascxeciilf'cl on the 22nd of January 1552, dying witl\ exc^mplaiy 
patience and fortitude. His eldcvsl s(»ii by his second wife was 
re-(Teated earl of Herlford by Elizabeth, and his gr(.'at-gi-andson 
William was restored as 2nd duke of Somerset in j66o. His 
children by his first wife had been disinherited owing to the, 
jealousy of his second; l.nit their descendants came? into the titles 
and property when the younger line* died out in 1750. 

Sor A. F. PollarcPs Hnfjlanrf ttndey Protector Somerset (igoo; full 
l)ibliof^ru])hy, pp. also his article in Diet. Nat. liio^. and 

vul. vi. ol Political History of LnglanU (1910). (A. F, P.) 

SOMERSET, ROBERT CARR (or Kek), Earl ot(c.i 590-1 645), 
Scottish jx)litician, the clati* of whose birth is unrecorded , was a 
younger son of Sir Thomas Ker of Ferniehnrst by his second wife, 
Janet, sister of Sir Walter Scott of Biiccleuch. He accompanied 
James I. as page to England, but lieing then discluirged from the 
roval service, sought for a time to make his fortune in France. 
Returning to England he happened to break his arm at a tilting 
matcli, at whicji James was present, and was recognized by the 
king. Entirely devoid of all high intellectual qualitic.^, Carr was 
endowed with good looks, excellent spirits, and considerable 
personal accomplishments. These advantages wercj sufficient 
for James, who knighted tlu; young man and at once took him 
into' favour. In 1607 an opportunity enabled the king to confer 
upon him a more substantial mark of his affection. Sir W. 
Raleigh had tlirough his attainder forfeited his life-interest in 
the manor of Sherborne, but he had pr(‘vioii.‘ ly executed a con- 
veyance by which the property was to jiass on his to his 
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eldest son. This document was, unfortunately, rendered w'orth- 
less by a flaw which pu'c the kin^r eventual pa;iscssion of the 
propetty. Acrinji (»ti Salishuiv 's sutrcfestion, James resolved to 
confer the rnani-r on Tarr. The case was artmed at law, and 
judgment was in lOop given ior the Crown. Lady Raleigh 
received somt* c oT.rpensation. apparently inadecjiiatt*, and (arr 
at once entered on possession. Ilis influcru'c was alread}' such 
that in i(>io he pel•^lUlded the* king to dissolve the parlianunit, 
W'hich had showm signs of attacking the Scottish favoiirilcs. 
On the 25th (U* March i 6 tt he was created \’iscount Rochester, 
and subsequently a privy councillor, wdiile on Lord Salisbury’s 
death in 1612 he began to act as the kings se(Te*.tary. On the 
3rd (d November 1613 he was advanced to the earldom of Somer- 
set. on the 23rd (d December w'as appointed treasurer of Scotland, 
and in 1614 lord chamberlain. He supported the carl of North- 
ampton and the Spaiiiidi party in opposition to the old tried 
advisers of the king, such as Lord Chancellor Lllcsniere, who were 
endea\ oiiring lo maintain the union witii the Pr4>lestant:s abroad, 
and who now in 1614 pushed fnrw^arcl another candidate for the 
king's fa^•our. Somerset, whose head tvas turned by the sudden 
rise to power and influ(‘nce, became jealous and j)eevish, and 
feeling hispo^.itioii insetnire, ol.dained in 1O15 from tln^ king a full 
pardcni, to which, Ikavcwt, the chancellor refused lo put Ihe 
Great Seal. He still, however, retained the king’s favour, and 
might possibly have remained in power for some lime longer 
but for the discovery of the murder of Sir Thomas Overbury. 
Before idog, while still only Sir Robeil Carr, Somerset had 
l)egun an intrigue with Liidy Essex. Supported by the king, 
the latter obtained a decree ui nullity of marriage against Djrd 
Essex in September t 6 j 3 . atul in December she marritjd the earl 
of Soiiicrset. Ten days before liie court gave judgment Sir 
TlK>miv; 0\erbury. who app<uTnll)- knetv facts concerning Lady 
Essex wliicli would have been fatal to her success, and had iK'cn 
impris(m('d in tlie Tower, was poisoned. No idea seems to have 
iK'cn entertairied at the time that I.a(I\ Essex and h(T future 
iiusbaiid were implicated. TiiC crime, however, w^as not dis- 
<1 (‘d till St*plember 1615. ( okc and Bacon \>'erc set to iinra\ el 

the I'lot. After f nir (d the principal ugc'ul.; had been convicted 
and puni bed, the earl and countess were brought to trial. The 
latter confessed, and ui her guilt there can l)e no doubt. Soiner- 
.'•et's is far more dilTirult lo disc(>\'er, and probably will 

ncs er be fully known. Tlie evidence against him rested on mere 
presumption, and he consistently declar<‘(l himself inncjcent. 
Pr(.il.>abi lilies are on the whole in favour of the Ijypolhesis that h(i 
wa- nut in- le than an accessor)’ after the fact. Jaincs, who had 
b^.'cn threaUin d by Sennerset with claniaging disclo iircs, 1<;1 
matters take tlK*ir course, and both earl ami eon itc .s were found 
truilt}'. Tijc .sinicnre was not carried into cfitcl against ciliaT 
i'ulf^rit. I he countess wa- pardonr-d imm(*.(Iiat( ly, ]>ut IvAh 
remained in the Tower till Januar)' 1622. 'i’hc carl appears to 
have refti .ed to bii>- forgi\ encss hy coiiccs.sion.->,, and it was not 
till 1^)24 that h(- oi)Laiiied his pjardon. He only once more 
eiiv rgi d iiiUj public view when in 1630 li<? was j)r(;.secui<‘d in the 
Star Chamber for Cf)niinunicating a pr.jicr (d Sir RoIktI Dudley'. s 
ic the ee.rl of (..'lare, recommending the eslabli thment of arbitrary 
;rovernniitru. He died in July 1645, leaving one daughter, 
Anne, the sole issue of his ill-fated marriage, aflcrvrards wife of 
■-ii : i Vt fluke of Berii-.id. 

Sec the article bv S. B. (Varfliie *; in Did. Xat. with authori- 

1 K^ ir>(.Ti citol, aiid the .vnii'- ruUiiMr'.- IJidory of 11111*1 and \ State 
7 ; Ui! ,11.; Lifr and Letters of Baron, (d. by Spedding; Studies in Eng, 
Hist., h\- Gair.Jner anH Spedding. 

SOMERSET, LORD ROBERT EDWARD HENRY (i 77 r>-i 842 ), 
l-lriti: h solflicr. the third sfin of the 5th duke of licaufori, 
and eirier brother of l/.rd Raglan. Jf^ininr: Iho i5tli Light 
J>rag«c':c. in 1703, h<: b'.'^ aine captain in lb'- f.illovving year, and 
rerei"' d a nie.jority after M i-ving a aide-Ci(‘-camp lo the. duke of 
York m the Dutch expedition of 3 7pg. At lli<t end fd 1800 he 
b(*carne a licptcnant-f:olonel, arid in t8oj received tiie c<immand 
of tilt- 4G1 Light Dragofjn;-. From 1700 lo 1S02 he rcy>re.-.entcd 
lf»c Monrooiilh borough*: in the Iloii-.e oj (binmons, and from 
1803 to 1K23 sat fur f ilourc^toisliiic. He c'ominanded his 
rofumont at ihe battles of 'falavcra and Busaco, and in 1810 
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received a colonelcy and the appointment of A.D.C. to the king. 
In 1811, along with the 3rcl Dragoon Guards, the 4th Light 
Dragoons fought a notable cavalry action at. Usagre, and in 
j8i 2 Lord Edward Somerset w^as engaged in th(j great charge (d 
1a: Marchant’s heavy cavalry at Salamanca. His conduct on 
this o<!casion (he captured five guns at the head of a single 
squadron) Wiin him further promotion, and lii; made the remain- 
ing campaigns as a major-general at tiie liead of the Hussar 
brigade (7lh, 10th and T5th Hussars). At Orlhes he won further 
distinction by his pursuit of the enemy; he was made K.G.B., 
and received the thanks of parliamtmt. At Waterloo he was in 
command of the Household (Cavalry Brigade, which distinguish('d 
itself not less by its stern and patient endurance of the enemy's 
fin* than by its celebrated charge on the cuirassiers of Milhautrs 
0 >rps. The brigadier w^as particularly mentioned in WellingLoivs 
despal(‘hes, and recei\'<‘d tiiC thanks of parliament as well as the 
Maria Theresa and other much-priz(uj foreign orders. He di(*xl 
a general and G.C.B. in 1842. 

SOMERSETSHIRE, a soutlw western county of England, 
bounded N. and N.W. by the Bristol Channel, N. and N.E. bv 
(iloiicestershire, N.E. and E. by Wiltshire, S.E. by Dorsetshire, 
S.W. and W. by Devonshire. The area is 1630*3 sq. m. In 
:duipe the county resembles an ill-drawn crescent, curving inward 
wiiere Bridgwaicr Bav bends southwest and broader at its 
(iistern than at its western horn. It falls into three natural 
divisions, being in fad a broad alluvial plain bordered by two 
hill-regions. 'I'he Menclip range, breaking off from the high 
ground near W ilt.diire, extends north-west towards the channel, 
wJicreit ends widi Brean Down; while the island of Steep Holm 
^ lands as an outpost bdwc.en the heights of Somerset and 
Glamorgan. Tin*, .summit of the Alenrlips is a long table-land, 
reaching ati cxtrc'ine h(dght, towards the western end, of 1068 ft. 
in Ifinck Down, sloping away gently low’ards the lower hills of 
iiio iiorlli, but nsiug on the south in an abrupt line, broken by 
many coornlxrs or gltms; the mo.st striking cf w’hich arc the cliffs 
4 f Ebbor Rocks, ru?ar Wells, and the gorge of ( heddar (g.zf.), 
which winds fi.r lu^arly a mile ])elwe(in huge and fantastic rocks. 
South of the Mendips lies a broad plain walcred by tlic Parrett 
cud the iiruc, and known gt rii'rally as Sedgemoor, but with 
different names in different parts, Thi.s plain, intersected by 
flitches known e.s rhincs, r..nd in some jiarls rich in peat, is lirokcn 
by isolated lulls and lower ridges, of which tlie most eonspicuou.s 
e.rc Brent Knoll near Burnham, the Jsh; of Avalon, rising with 
(>Ia:;tonbury 7'or as its higlK'st point, and the long low ridge of 
Polden ending to tlx* we.st in a .sleep bluff. West of Sedgemoor 
the sec(»nd great ngion of hills extc'nds from D(*vonsliirc to the 
sea. It conslsis ol ihe Iffaek .Down, Ih’t'iuion and Quantock 
Inlls, w'ilh Kxinoor Jo.)r(^st {q.v.) in the ('xtrerne west. Tliis 
entire distrie.l i.s famous for tlie grandeur of iis bare and desolate 
moors, and the bold outlines and lieigJit of its mountains; the 
diiof of whi(’li are Ihmkery, in Exmoor (1707 ft.); Lype Hill, the 
wc.sternmost ptdjil of the Brendon range (139J ft.); and Will’s 
Nei k, uiixjng tiie Quant.oeks (1261 ft.). 'Ehe two principal rivers 
of Somerset arc the Avon an(i the Parrett. 7'he Avon, after 
forming for a siif»rL dist.ancc thti boundary with Wiltshire, crosses 
the noi'th-ea.stcrn corner of the. county, cmsircling Bath, and 
forms the iK)iin(lary witii Glouce.stershire till it reaches the .sea 
6 m. beyond Bristol. It is navigable for barges as far as Bath. 
7'he Parrett from South Perrott in Donset, (^n tlie borders of 
Somerset, crosses the centre of the county north-wc.stwards by 
Bridgwater, receiving tlie Yeo and Gary on tlie riglit, and the 
isle and Tone on the left. Among other stream.s are the Axe, 
wliieh rij c.'i at Wookey Hole in the Mcndij s and fi<jw.s north- 
westward along tJuiir base to ihe Bristfd Ghajuid near Blackrock; 
tlic Brue, which rises to the ea:.t of Bruton, near the bordens 
of Wiltidiirc, and enters tlie Bristol Chann/*l nciir the mouth of 
tiie IWrett.; and the Exe (w-'h its tributary the Barle), which 
rises in Exmoor forest and pa.s.ses sOtflJiward into Devon., Some 
of the SomeTsetsiiire streams, especially the kixe and Barle, arc 
in high favour wilh trr)iit fi lv'''iii<.'n. Weston-super-Mare i.s a 
ffoiiri ;]\ing sea^^ ido re; oi ajul Minehead and other coast villages 
uiC also f, txideutcd. 
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Geology , — The oldest formation in the county is the Devonian, 
y^hich extends eastwards from Devonshire across Exmoor to the 
Brendon and Quantock hills, and consists of sandstones, slates 
and limestones of marine origin. 'I'lic Old Red Sandstone, tlie 
supposed estuarine or lacustrine (Vjuivalenl of tlic T>evonian, is a. 
series ol red sandstoiu.s, marls and conglomerates, which rise as 
an anticline in the Meiu.iips (where llit-y ccnilain volcanic- rocks), and 
also appear in the Avon gorge anel at i’ortishead. I'lu Oarbon- 
iferous Limestone, of marine origin, is well displayed in the Mendip 
country (Cheddar Cliffs, <Src.) and in the Avon gorge; at Weston- 
super-Mare it contains volcanic rocks. Th<i Coal Mehfmres of the 
Radstock district (largely concealed by Trias and newer rocks) 
consist of two series of coal-bcjiring sandstones and shales separatt^d 
by the Pennant Sandstone; locally the beds have been intensely 
folded and faulted, as at Vobster. Indeed, all the formations 
hitherto mentioned were folded into anticlines and synclines before 
the deposition of the Triassic rocks. 'rh(;se consist of red marls, 
sandstones, breccias aiul conglomerates, which spread irregularly 
over the edges of the older rot:ks; Llie so-called Doloinitic Con- 
glonierato is an old shingle-beach of Triassic (Keux>cr Marl) age. 
The Khaetic beds are full of fossils and mark th(^ first invasion of 
the district by the waters of the Jurassic sea. Tin* l.ias consists if 
clays and limt^stones; the latter are quarried and are famous for tluiir 
ammonites and reiitilian remains. Above; llu; J .ias comes the Lower 
or Bath Oolite Series (Inhirior Oolite group, I'uller’s Earth and 
Great Oolite groiq')), chiefly clays and oolitic limesioru;; tin; iamons 
Bath StoTie is got from the Great Oolite. The Oxford Clay is the 
chief mcmbcjr of the Middle or Oxford (.)olite Seric's. Aliove these 
follow the Upper Cretaceous rocks, including the Gault, UiipcT 
Greensand and Chalk, which exbmd into the county from Wiltshire 
near Erome and from Dorset near Chard. There are ajiparcntly 
no true glacial deposits. Ixiw-lying alluvial flats and peat-bogs 
occupy much ()f the surface w(;st of Glastonbury. C'av(;s in tlie 
Carboiiiferous Limestone (c.g. Wookey Hole, near Wells) have 
yielded Pleistocene maTnmalia and ])al.i.(^o)ithic implements. The 
thermal waters of Bath (130*^ F.) are rich in calcium and sodium 
sulphates, <f^c. The chief minerals are coal, freestone and limestone, 
and ores of lead, zinc and iron. 

Agricullure , — The climate xxartakes of the mildiu^ss of the south- 
western counties generally. A high projjortion, exceeding four- 
fifths of tlie total ania of the county, is under cultivation. In a 
county w'here cattle-feeding and dairy-farming are tlie jirincipal 
branches of husbandry, a vc;ry large area is naturally devoted to 
pasture; and there arc large tracts of rich imiadow laud along the 
rivers, where many of the Dtjvonshirc farm(;rs idace their herds to 
graze. E'loods, however, are common, and the Somerset Di’ainag(! 
Act was passed by parliament on the nth of June 1877, providing 
for tlu; appointment of coinmission(;rs to take measures for the 
drainage of lauds in the valleys of the Parrott, Isle, Ych-i, Hrue, Ax(', 
Cary and Tone. Cheese is made in various jiarts, notably the famous 
Ched<lar Cheese, which is made in the farms lying south of the 
Mendips. Sheep-farming is iiractised both in the lowlands and on 
hill jiastures, Lcuceslers and Soutbdowns being the favourite breed.s. 
In the Vale of '.raunton heavy crops of wheat ar(; raised; this grain, 
barley and oats bc;ing raised on about equal areas. Turniiis, 
swedes and mangolds occupy most of the area under green crops. 
Somerset ranks after D<’von and Hendord in the (.’xt<;nt of its apple 
oridiards, and the cider made from these apples forms the common 
drink of the xicasanfry, besides being largely exported. Wild deer 
are still found on Exmoor, where there is a peciili.ir lireed of ]«mics, 
hardy and small. The i^ristol Channel and Bridgwater Biiy abuuiul 
in white- and shell-fish; salmon and herring are also caught, the 
lirincipal fishing stations being I’orlock, Miiiehead and Watchet. 

Other Industries,- Coal, from the M{;ndii)s, and freestone, largely 
quarried near Bath, are the chief mineral i^roducts of Somerset, 
although brown ironstone, zinc, limestone and small quantities of 
slate, gravel, sand, sul})hate of strontia, gypsum, ochre, Fuller's earth, 
marl, cement, copi^er and manganese are also found. Lf;ad mining 
is canied on near Wellington, and lead washing in the Mendips; but 
these industries, like the working of si)athose iron ore among the 
Brendon hills, arc on the wane. The chief manufacturers artr those 
of woollen and worsted goods, made in a large number of towns; 
silk made at Froine, Taunton and Shepton Mallet; gloves at Yeovil, 
Stoke, Martock and Taunton; lace; at Chard; linen and sailcloth at 
Crew’kt.Tne; horsehair goods at Bruton, Castle Cary and Crewkerne; 
crape at J:>u Ivor ton and Shepton Mallet. Tobacco, .snuff and spirits 
are also manufactured; and there art; large i)()ltories at Bridgwater, 
where the celebrated bath-brick is made, and at Wciton-sujjer- 
Mare; carriage works at Bath and Bridgwater; (rnginecring and 
machine- works also at Bridgwater. On the Avon, cop^xjr and iron 
arc smelted, while several other riv{;rs provitlc power for cotton, 
worsted and paper mills, 'i'he bulk of the exjxjrt trade passes 
througli Bristol, which is situated mainly in (iloucesttirsliirc, though 
it has large docks on the Somerset side of the Avon, and others at 
Portishead. 

Communication, —^oTXiQViiQX is well furnished with railways. 
The Great Western runs between Frome, Radstock, Bath anti 
Bristol and from Bristol it curves south-west through Weston an.i 
J^dgmter to TauutoQi dividing there and passing on into Devon. 


Branches leave the main line for Portishead, Clevedon and Minehead 
on the north, and for Witham Friary via Wells, Yeovil via Langport, 
and Chard via Ilminstcr on the south. The South- Wesb rn main 
line from London jiasses through the south-w'est of Somerset, 
running from Tem]»h;coinbe to Axmiuster in Devon, and the Somer- 
set and Iknset runs from Bath to Shepton Mallei via Radstock. 
The Ktainct and Avon (. anal Hows from Bradford in Wiltshin; to 
Bath, and there joins the Avon, meeting on its W'ay the two branches 
ol tfx.‘ Some rsetiihire Co;],! t\'iual which flow from I^'lulton and 
Kadstock. The Taunton and Bridgwater Canal flows into the 
River Parrett. 

I Population and Administration. — 'I'l.c area of the ancient 
county is 1,04.^409 acre.s, with a population in 1891 of 484,337, 
and in 1901 of 508,256. The an;a of the administrative county 

I. -<037^484 acres. The county contains 40 hundred.s and two 

lil)(?rties. The municipal boroughs are — Bath, a city and county 
borough (pop. 49»83‘)), Bridgwater (15,209), Chard (4437I 
Glastonbury (4016), Taunton (21,087), Wells, a (‘ity (4849), 
Yeovil (9861). The urban districts are- Burnham (2897), 
Clevedon (5900), Oewkeme (4226), Frome (11,057), TTigbbridge 
(2233), Ilminstcr (2287), Alidsomcr Norton (5809), Mineliead 
(251TX Portishead (2544), Kadstock (3355), Shepton Mall('t 
(5238), Str(H;t(4oi8), Watcliid (1880), W cllinglon (7283), Westim- 
.super-Mare (19,845), Wivcliscomhe (1417). Among other towns 
may be mentioned Bruton (1788), Castle (ary (1902), ('luddar 
(1975), Keynsham (35r2)and Wincanton (1892). Tlieeounty is 
in the western circuit, and assizes arc held at Taunton and Wells. 
It has one court of cjuarlcr st'ssions, and is (lividt‘d into 22 ix'tty 
sessional divisions. 'I'he boroughs of Bath and Bridgwater have 
separate courts of quarter sessions and ('omnnissions of the pi^ac^e, 
and those of Taunton, We lls and Yeovil have separate commis- 
sions of the pca(.‘c. The total numlxu* of (n’vil parishes is 485. 
.Somerset is in the diocese of Bath and Wells, exc'cpting >,Tnan 
parts in the dioceses of Bristol and Salisbury^; it cnntaiiis 508 
ecclesiastical parishes or distrusts, wholly or in pait. There arc 
seven parliamentary divisions — Northern, Wells, F ronie, East cm, 
SoutlKtrn, BridgwaU-T and Western or Wellington, (^ach relum- 
ing one member; while the parliamentary borough of Batli 
returns two members, and that of Taunton one menilxn-; and 
the county inehukss the greater part f>f the southern division 
the parliamentarv borough of Bristol. 

Jlisiory, -In the 6th century Somerset was the debatable 
borderland between tl;e Wtdsh and Saxons, the latter (T whom 
pushed their way slowly westward, fighting halth'S yearly and 
raising fortifications at important points to secure their conquered 
lands. Iheir frontier was gradually advanced from the Axe to 
the Parrett, and from the I^irrett to the Tamar, Taunton being 
a border fort at one stage and Exeter at ari()tht?r. By 658 
Somerset had been conquered by the VVest Saxons as far as t 1 ic 
Parn;tt, and there followed a struggle between the Iringdoms of 
Wessex and Mercia, decided by a great victoiy of Inc in 710, 
which led to the- (organization of the lan(.l.s east of tlie Piirrctt .ns 
part of the kingdom ol Y.'essex. There were still occasional 
inroads by the Welsh, Taunton Castle being captured in 721, but 
from the 8th ccntiny the West Saxon kings were rultTs of what 
is now known as Sonu^rsetshire. About tin’s time the l.)ishopric 
of Wells was founded, and the monastery of Glastonbury rc'stored 
by Ine. The next hundred and fifty years were the; peric^d of 
Danish invasions. Egbert, king of Wes.sex, became Brctwalda 
or overlord of all England in 827, and under him Wessex with 
the other frontier kingdoms was organiz(?d for dc’fence against 
tlie Danes, and later the assessment of danegeld led to the sub- 
division of Wessex for financial and military purposes, which 
crystallized into the (livisi(ms of hundreds and tithings, probably 
with the system of assessment by hidation. King Alfred's vic- 
tory in 878, followed by tl]<? Peac'e of W'edmore, ended tJie incur- 
.sions of the I)an(;s for a time, but a Inindred years later tlx y 
^vere again a great danger, and made frequent raids on the west 
c('ast of Somerset. At some time IxdVre the Conquest, at a date 
usually given as tot6, though evidence points to a much earlier 
and more gradual establishment, England was divided into shires, 
one of wliicli was Somerset, and traclition gives tlie name of the 
first earl as Plun, who was followed by Earnnif and Sweyn, son of 
Godwin. There luis been curiously little variation in the territory 
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inclvided in the county, from the date of the Gheld Inquest 
m 1084 to the second half of the 19th century, when certain 
minor altcniiions w(ire made in the county boundary, lliese 
have been pracikuilly the only changes in the county lK)undary 
for 900 years, it we except the exclusion of Bristol from the county 
jurisdiction in 1373. 

At the Conquest Somerset was divi<lcd into about 700 fiefs 
hi?l(I almost entirely by the Normans. The king’s lands in 
Somerset wen‘ of great extent and importance, and consisted, in 
addition to the ancient demesne of the Crown, of the lands of 
(k)dwin and Earl Harold and th(‘ (^states of Queen Edith who died 
in 1074. The bishop of Winchester owned a vast proj)t‘rty of 
which Taunton was the centre, and about one-tenth of the a>unty 
was inelutled in the estates of the bishop of Coiitanccs, which wore 
akin to a lay barony and did not descend as a whole at the 
hishopV death. The churches of Glastonbury, Athelney and 
Muehelney .still owned va.st lands, but Norman spiiiation had 
depri\-ccl them of much tliat they had held before the Conquest. 
Among the great lay tenants who divided th(‘ conquered lands 
wt?re the count ol Muriain (the Conciueror’s half-brother), Koger 
de Corcelles, Walter de Douai, Roger Arundel and VVillium de 
Alohun. About tiiis time or a little later many Norman castles 
were built, some of which ha\T survived. The castles at 
Riclimont {near West Harplree), Nunney, Farleigh, Bridgwater, 
Stoke Courcy, Taunton and Diinstcr were prolrably the most 
important. SomeTs<*i was vcr>’ rich in borcaighs at the time of 
Domesday, which points to a (!on.siderablc development of trade 
before the Concpiesl ; Bath, 'raufiton, Ilehesler, Fromc, MHbome 
Port, Bruton, Langport and Axbridge were all boroughs in 1087, 
and there was the nucleus of a h'Orough at Yeovil. Sornerton, 
llchester and Taunton w’ere successively the meeting-places 
of tlic shire court. There were joint slwriffs for Somerset and 
Dorset until 1566 when a separate sheriff for each county w^as 
appointed. In the 7th century Somerset, as part of the kingdom 
(4 Wessex, wa.s included in ilie dioces<‘ of Winchester. I'hc new 
bishopric of v'?hcrlx)me, founded in 704, contained Somerset until 
qic, when the see was divided into the dioceses of Salisbuiy^, 
ILxev r and Wells, the latten* including the whole county oI 
Somerset. 'J'he diccese was divided into three archdeaconries: 
Bath w'ithtwx) deaneries, Vvk'lls w'itli seven, and Taunton with four. 
Disputes between the cliaptcrs of Bath and Weils as to the 
election of the bishop led to a compromise in 1245, the election 
being by the chapters jointly, and tlic sec being known as the 
bishopric of Bath and Weils, 'j'here lias jdway.s been a strongly 
marked (livi.sion of the county into East and West Somcrsei, a 
relic of the struggles Ixitw'een ihe VVTdsh and Saxons, which was 
recoiiiiized for parliamentary purposes by the act of 1832. Somer^ 
set contained 37 hundreds in 1087, and now contains 41. There 
have Ixen con>iderable modifications of these hundrcdal divi- 
sions by aggregation or subdivision, lint since the 15th century 
there has been little <‘hange. The meeting-place of the hundred 
courts was at the village or town wdiicli gave its name to the 
hundred in the cases of Bruton, ranninrfton, CarhampLon, Chew, 
Chewton, Crewkeme, Fromc, Glasion Twelve Hides, Iluntspill, 
Kilmersdon, Kingsbury East, Milverton, North Curry, North 
I'eiherton, Norton Ferris, Pitney, Portburi;, Somerton, South 
P(;therton, Taunton, Tint.inhuli, Wellow^ W’ells Forum and 
Wintcrstokc. I’hc hundred of Abdick and Bulstone met at 
Ilford Bridges in Stocklinch Magdalen, Andersficld hundred 
court was hekl at the hamlet of And crsfi eld in the parish 
of (.Toathur. l, Bath I'orum hundred met at Wedcombe, Bemp- 
.stone at a liuge stone in the parish of Allerton, Brent and 
Wrington at South Brent, Catsash at an ash tree on the road 
between Ciastle Cary and Yeovil, liartdiffe and Bedminster 
at a lofty ediff between the parishes of Barrow^ Gurnes and 
Winford, Horethonic f r Ilorethorne Dowm near Milborne Port, 
Whilslone at a hill of the same name near Shepton Mallet, 
Wiiliton and Freernanors in the village of Williton in the parish 
of St Decumans, and Whitlt}’ at Whitley Wood in Walton 
par sh. In the case of Kingshurs' the meeting-place of the 
huudn.d is not knov.m. The great liberties of the county were | 
Cranrnore, Wells and Leigh, which bekaiged to the abbey of [ 


Glastonbury ; Easton and Amrill and Hampton and Claverton, 
which were the liberties of the abbey of Bath ; Hinton and 
Norton, which belonged to the Carthusian priory of Hinton ; 
Witham Priory, a liberty of the house of that name ; and Williton 
Krcemanor, whi(di belonged for a time to the Knights Templars. 

The chief families of the county in the middle ages were those 
of De Mohun, Malct, Revel, De Courcy, Montarute, Beauchamp 
and Beaufort, which bore the titles of earls or dukes of Somerset 
from 1306 to 1472. Kdw^ard Seymour was made duke of 
Somerset in 1547, and in t66o the title was restored to the 
wSeyrnoiir family, by whom it is still held. The marquess of 
Bath is the rcjiresentative of the Thynne family, which has long 
been settled in the county, and the predecessors of the earl of 
D)vek(‘e liavc owned land in Somerset for three centuries. 
Hinton St George has bi‘en the seat of the Poulett family since 
the 1 6th century. I'lie De Mohun family w^ere succeeded in the 
T4th century by the Luttrells, who own great estates round 
Punster C'astle. The families of Hood, Wyndham, Acland, 
Strachey, Brokeley, Portman, Ilobhousc and Trevelyan have 
been settled in Somerset since the j6th century, 

Somerset was too distant and isolated to take much share in 
the early baronial rebellions or the Wars of the Roses, and was 
really witliout political history until the end of the middle ages. 
The attempt of Perkin \Varbeek in 1497 re^^f^ived some support in 
the county, and in 1547 and 1549 there were rebellions against 
(inclosurcs. .Somerset took a considerable part in the Civil War, 
and w^ith the cjxception of Taunton, was Royalist, all the strong- 
holds being garrisoned and held for the king. Waller was 
defeated at Lansdown near Bath in i643, Goring at the 
battle of Allermoor in 1645. This defeat was followed by the 
capture of the castles held by the Royalists. Bridgwater and Bath 
fell in July 1645, Sherborne Castle was taken in August, and 
after the capture of Nunney, Farleigh and Bristol in September 
1645 tlie whole county w^is subdued, and very heavy fines were 
inflicted upon the Royalists, who included nearly all the great 
landowners of the county. Somerset was the theatre of Mon- 
mouth’s reiicllion, and he was proclaimed king at Taunton in 
1685. The battle of Sedgemoor on the 4th of July was followed 
in the autumn by tlic Bloody Assize held by Judge Jeffries. 

Somerset has always biuni an agriculinral county. Grain was 
grown and exported from the nth century to the end of the x8th. 
Cider-making has bi^en carriixl on for centuries. Among other 
early industries, salmon and herring iisheries on the west coast were 
very profitable, .ind mining on tlie Meii(li])K dated from the pre- 
Roman period. Stone ejuarrying at Ilambdon Hill and Bath began 
vc‘ry early in the history of the county; and the lead mines at Welling- 
ton fintl the slate quarries at Wivtjllscombe and Treborough have 
been worked for more than a century. Coal luiiS boiiji mined at 
Radstock from a very remote date, but it ilid not become of great 
importance commercially until the county was opened up by canals 
and railways in the I’olh century. She<?i) farming was largely 
carried on after the i)eriod of enclosures, and the woollen trade 
floiirislied in Froine, BatJi, Bridgwater, 'I aunton and many other 
towns from the i4t.h to the igth centuTie.s. Glove-maldng was 
ceinrred at Stoke and Yeovil at the end ol the i8th century and 
became? an important subsidiary occupation in many country 
districts. Thi; county was represented in the {xirbamont of 1290 
and probably in the earlier parliamentary councils of Henry III. 
In 1295 it was represented by two knights, and twelve boroughs 
returned two burgesses o£ich. There have been many fluctnatiom# 
in the borough re]>reBt?ntation, but the county continued to return 
two members until 1832, wlum it was divided into Sonn^rset East 
and Somerset West, c?ach of which divisions returned two members. 
Two additional memb(?rs were r<?turned after i8()7 for a third — the 
Mid-Somers( 4 — division of the county, until by the act of 1885 the 
whole county was divided into Bcvcn divisions. 

Antiquities , — The great possessions of the bishopric and of 
abbey of Glastonbury led to a remarkable lack of castles in 
the mid part of the county, and also tended to overshadow all 
other ecclesiastical foundations. Even in the other parts of 
the county castles are nor a prominent feature, and no monastic 
( hunches remain perfect except thasc of Hath and its cell, 
Dunster. At the dissolution of monasteries Bath was suppressed, 
the monastery of Glastonburv was destroyed, as were most of the 
smaller monasteries also. Of those which have left any rem^insi 
Woodspring, Montacute (Quniac) and Old Clecve (Cistercian). 
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are most remarkable^ Athelney^ founded by Alfred on the 
spot where he found shelter, has utterly perished. Montacute 
aiHl Dunster fill a place in both ecclcsiasti(!al and military history. 
'I'hc castle of Robert of Morlain, the Conqueror^s brother, was 
built on the peaked hill {mons acutus) of Leodgaresburh, where the 
holy cross of Waltham was found. Tlie priory arose at the foot. 
Dunster, one of the few inhabited castles in England, stands on 
a hill crowned by an English mound. Besides these there arc 
also remains at Nunney and Castle Cary. In ecclesiastical 
architecture the two great churches of Wells and Glastonbury 
supply a great study of the development of tbti Early Englisli 
style out of the Norman. But the individual architcctunil 
interest of the county lies in its great parish churches, chiefly 
in the Perpendicular style, which are especially noted for their 
magnificent towers. They are so numerous that it is not easy 
to select examples, but besid<^s those at Bath, Taunton and 
Glastonbury, the churches at Bridgwater, Cheddar, Crowk<‘rne, 
Dunster, Ilminster, Kingsbury, Leigh-on-Mendip, Martock and 
Yeovil may be specially indicated. Of earlier work there is 
little Norman, and hardly any proConquest, but there is a 
characteristic local style in some of tlie smaller Vaiilclings of the 
14th century. The earlier chnrclies were oftiai cruciform, and 
sometimes with side towers. In domestic remains no district 
is richer, owing to thti abundance of good stone. Clcvcdon 
Court is a very fine infiabited manor* house of tlui 14th century, 
and the houses, great and small, of the T5tli, ihlh and 17th 
centuries are very numerous. Indeed, the style has mwer quite 
gone out, as the gable and the mullioned window have lingered 
on to this day. Barrington Court in the i6th (^entiiiV' and 
Montacnle House in the j 7th arc specially fine examples. 'I'lierc 
are also some very fine burns, as at Glastonbury, Wells and 
Pilton. 

Se(5 J. Collinsoii, History and Antiquities of the County of Somerset 
(Bath, 1 701 ) ; W. Phelps, History and Antiquities of Somerset (l-ondon, 
18.30); TL W. Jvyton, Doinesdav Studies: Analysis of the Somerset 
Survey (London, 1880); F. T. Elworthy, 11 'cs/ Somerset Word-Sook 
(Dialect Society, London, 1886); Roger, Myths and Worthies of 
Somerset (T-oinfon, 1887); C. R. B. Barrett, Somerset Hit^hivavs, 
Byways and Waterways (I.ondon, 189^}); C. Walters, Bygone Somerset 
(Lonfion, 1897); Victoria County History: Somerset; also various 
publications by the Somerset K(’<:or<l Society, the Proceedings of the 
Somerset Archaeological and Natural History Society^ and Somerset 
Notes and Queries, 

SOMERSWORTH, a city of Strafford county, New Hamp- 
shire, IJ.S.A., on the Salmon Falls Riv(u*, 5 m. N, of Dover, and 
opposite the town of Berwick, Maine, industrially a i)art of 
Somersworth^ Pop. (1890), 6207; (i9cx3), 7023 (31 06 forcign- 
born); (iQio), 6704. Somersworth is served by the Boston A* 
Maine railroad, and is connected by eieclrio line with Rochester 
and Dover, The river furnishes good water power, and the city’s 
chief interests are in the manufacture of cotton and woollen 
goods, and boots and shoes. Jl has a public library. In the south- 
west part is Central Park, lying alongj; the shore of Willand's 
Pond. The municripality owns and operates the waterworks. 
A settlement was established here in the latter part of the 17th 
century, when the territory was a part of Dover. In 1729 the 
parish of Summersworth was organized; in 1754 this parish was 
erected into the town of Somers worth; in 1821 the first company 
was formed to develop the \vatcr-p(Hver and establish cotton iind 
woollen mills; in 1849 the southern half of the town was set- 
off and iiie.orporated as Rollinsford; and in 1893 Sonrers- 
vvorth was chattered as a city. 

See W. D. Knapp, Somersworthy an Historical Sketch (1894). 

SOMERVILE, WILLIAM (1675-* 1742). English poet, eldest son 
of a country gentleman, was born at Edstone, Worcestershire, 
on the 2nd of September 1675. He was educated at Winchester 
College and at New College, Oxford. After his father’s death 
in 1705 he lived on his estate, devoting himself especially to field 
sports, which supplied the subjects of his best-known po(‘ms. 
His publications were The Two Springs (1725), a fable; Occa^- 
sional Poems . . . (1727); The Chase (1735) Hohbinoh or the Rural 
Games (1740), a burlesque poem; and Fidd Sports (1742), a 
poem on hawking. Somervile died on the 19th of July 1742. 
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His Chase passed through many editions. It was illustrated by 
Bewick {i7gu)y by SUiLhard (1800), aud by Hugh Thomson (189O), 
with a prui'acc by K. 1 '. Sharp. 

SOMERVILLE, MARY (1780^-1872), British sc^ientifie writer, 
was the daughter of Admiral Sir William George Fairfax, and was 
born on th(i 26lh of December 1780 in the manse of Jedburgh, 
the house of her mother’s sister, wife of Dr d'homas Somerville 
(1741-1830), author of My Own Life and Times, wdiosc son W'as 
her second husband. She recei\'ed n rather desultory education, 
and mastered algebra and ICiielid in secret after she had lelt 
school, and without any extraneous help. Jn 1804 she married 
her cousin, Ceptain Samuel (heig, w};o di< d in 1806; and 
in 1812 she married another cousin, Dr William Somerville 
(1771-1860), inspector of the army medical board, who encour- 
aged and greatly added her in the stud>' of th(‘ fihysical sciences. 
After her marriage she nuuhi the, aecjuaintance of the most 
eminent scientific men of the time, among whom her talents 
had aUra<*t.ed atlciiilion before she had aetiuired general fame, 
l„aplace paying her the compliment of stating that she was tlie 
only woman wdio understood his w'orks. Having been requested 
by I.ord Brougham to translate for thc^ S( eiety for the Diffusion 
of Useful Knowledges the Mccanique Celeste of Lajilace, she 
greatly popular iz<!d its h/rm, ancl its jniblication in 1831, 
under the title of The Mechanism of the Heavens ^ at once 
made her famous. H(T < 4 her w'orks are. the Connexioji of the 
Physical Seienres (1834), Physical Geography (1848), and 
Molecular and Microscopir Science (1860). Much of the 
jxipularity of her writings was due to tlieir clee.r and crisp 
style and the underlying enthusiasm for her subject w'hich 
pervadtjd them. Jn 1835 she ree(!ived a pension of /’300 from 
govijrnment. She died at Najdes on the 2HtJi of N(>v(‘Tnber 
1872. In the follf>wing year there a]'pearccl her Personal Rccol- 
lections, consisting of r(‘niini.s(*enc(*s wTitten during her old 
age, and of great interest botli for wiiat tiuy reveal of her own 
charader and life and the glimpses they afford of the literary 
and scientific society of bygone limes, 

SOMERVILLE, a city of Middlesex county, Massachusetts, 
U.S.A., on the Mystic River, adjoining Boston (C'harlestowm), 
(ambridge, Medford and Arlington. l\)p. (1890), 40,152; 
(1900), 61,643, whom 17., 232 wn!re foreign-born; (1910 
census), 77,236. Of the foreign-born (in 1900) 6400 were 
English-C'anaclians, 5542 were Irish, 1321 were EnglisJi, 6io 
were French-Canadians, 590 were Italians, 576 w'ere Scotch 
and 556 w'CHi Swedish. Somerville is served by the Boston & 
Maine rr.ilroad and by suburban electric railway lines. It i.s 
a residential and manufacturing suburb of Boston, of which, 
industrially, it forms a j)art; it Is included in the metro- 
pf)lilan w^fiter, sewxT and park districts, and in the Boston 
postal district. It comprises an irregular (land) area of 4*06 
sq. m. in the Mystic Valiev and along a rangti of hills or ridge‘s, 
of wJiich the largest are l^n sptul, Spring, Vrintcr, Central and 
Clarendon hills. Among its public buildings and institutions 
are a fine piildic library (1872) w'ith 80,000 v^olumes in T908, the 
cit}^-hall, a stiUc armoury, Somervdllc Hospital, the city poor- 
hou.se, a Roman Catholic home for the aged, and two high 
schools (English and classic'al). Among the parks arc Broadway 
Park, Central Hill Park, iVt spect Hill Park, Lir.coln Park, and 
Nathan Tufts Park. The total v.'dne of th(? city’s factory 
product in 1905 was $22,955,197, an increase of 14*4 per cent. 
ov(;r that of 1900; in 18901110 product value wa.s only $7,307,522. 
The establishments include slaughtering and ni(;e.t-packing 
houses, W'hose product is by far the most valuable in the city, 
bk*a(!heries, finishing factories , glass- w'orks, machine shops, tube- 
works, jewelry factoritjs, and a desk factoiy. There are also 
lumlxT and (‘oal yards. Blue slate-stone ustxl for building 
purposes is ejuarried. 

Somervilk*, originally a part of Charlestown, was settled in 
1630. Six hundrefl acres, the ‘‘ Ten Hills Farm,” were granted 
here in 1631 to John Winthrop, who built and launched hero 
in that year the “ Blessing of the Bay,” tiie first ship built in 
Massachusetts. For more than a century it was a sparsely 
settled fanning community, the only article of manufacture 
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being bricks. On the iQth of April 1775 British columns 
returning from Concord were harassed by the farmers here, 

> in the other towns along the line of man^h. Several of the 
hills of Somerville Pn.)spe(*l and ("entral Hills) were fortified 
during the siege of Boston. On PruspecA Hill on the iSlli of 
July 1775 Israel Puinam raised the “A})].)tal to Heaven’' 
flag, and here abo is said to have been raised on the 1st of 
Januar}’ 1770 one of the earliest of the Coiiiinental standards, 
the Union Jack and S ripes. On Powder 11 iise Hill ((U-iginally 
Qiiariy Hill), in Natiian Tufts Park, ih.Te still stands an 
interesting old slate-stone powder-1 lou sc, a circular building. 
30 ft, high, with a Cvjnical cap, originally hiiilt (about 1703) for 
a windmill, deeded in 1747 to the Massachusetts Bay Colony, 
used in 1756-1822 as a powder-house, and now marked by a 
bronze tablet erected by the Massachusetts Society of the 
Sons of the Revolution; on the 1st of September 1774.. General 
Gage seized 250 half -barrels of powder sU)rt‘d here in aruieipa- 
lion of the outbreak of hostilities; in 1775 the powder-Iiouse 
becanic the magazine of the American f. trees besieging Boston, 
and at that time Naihanael Greene maiiuained his lieadtjuarters 
at the Si-imiiel Tufis House, and (.'liaiks Lee had ih.s head- 
quarters at the Oliver 'J'ufls House, in S ni(‘rville. Afier tlie 
battle (jf Saratoga S(.*me of Burg -yn* ‘s (.iTicers were housed 
l>ere. The opening of the Middlesex Canal through ihe town 
in 1803 and of th:J Boston & L(n\vll railroad in 1835 ga\-e an 
impetus to the Uavii's grtAvlh. In 1834 an IJrsuline Convent, 
built in 1827 on Mt Benedict, was sacked and dt.‘stroyc:d by an 
anti-CathoIic mi b. In 1S42 Somerville was separated from 
Charlc'towm and incorjioraled under its preiA'iit name; it was 
( OJirt'.'red a> a city in 1871. 

T. H- Hurd, History of Middlesex Couitlv (3 v'ols., Philadelphia, 
1890); S. A. Drake?, History of Middlesex County (2 vols., l’.o;Aon, 
1S80): iC. A. Samuds, Somerville Past and Present (Boston, 1897); 

M. A. Haley, The Story of Somerville (Boston, 1903). 

SOMERVILLE, a b irougli and the county seal of Somer.sct 
I '.lity, >’• v jersey, U.S..\., in the north central part of tlie 
state, on Lie Raritan River, about 36 m. S.^\■. cf New York 
City. Pop. (1890). 3861; (1900). 4843, of \vh -rn 560 were 
loreign b rn ; (1905. s aU- census), 4782. It is .scr^'cd by tlie 
Ctniral r.hlroad of New Jersey and by inter-urban electric 
line-}. Adjoining the Iv irough on tin? west is l.i:e town of Raritan 
Ipr^p. in 190“, 3954). rku'.e- of iiitere..>t in Somerville are the 
Old Par.-, .nr.gc of ihs Dutch Reformed Church, built in 1750- 
3751 of brick imported from Holland liy tlie Rev. Tijeodi rus 
Jac.>b;i.. Frclingl'.uysen, the first pastor; the Wallace House, 
frjilt in 1778 and occupied by General ^^ashi^lgtun as his head- 
rnarter.v during the folluv/ing winter, when the main army wni:^ in 
ramp at Bound Brook; and Duke’s iki^k (partly in Riirilan), 
the iimncnsc j)rivatc c.sUte (laid out as a pa?k and open to the 
pubhr) of jaine.i IL Duke, president of tliC America:'! Tobacco 
Company. Somerville has a fine c^)ijnly court-iiouse (1909) of 
Alabama white marble. Among the b.)roiig]Ps inanufaciure.s 
are stoves, ranges, soil pipes, bricks, woollen goods aT'.d shirts. 
Settlement.-; w^erc made w'ithin the present limit.s of Somerville 
in th: last quarter of the 17111 century, and the village w'as at 
first called Raritan, all that part of the Raritan valley from 
B mnd Brof<k tii the junction <^f the ncui}! and south hranrhes 
of the river, and including the prc.sent S nierville and Raritan, 
tlicn being popularly called Raritan.':;.’’ The pn'sent name 
wa- ad pted in 1801. Somerville ]ji,.caiuc the county scat in 
1783, after the destruction of the cr url-h.ui. c in what is now the 
borough of Milhtrmc (in IIlll: borough township, alxjiit 6 m. 
soutli of Somerville) on the 27th of October 3779 by P>riti;;h 
troops under Colonel John Graves Simcoe; it W'as iucorp Auted as 
a tc.um in 1863, and as a borougli in 1909. 

SOMME, a department of nortliern Frarice, formed in 3790 of 
a large part of the province of Picardy (comprising Vermandoif., 
Sano-rre, Amienofs, Ponthieu, Virricu, and Manjueiitcm ) and a 
.small Tiortion of Artois. I^jp. (1906), 532.567. Area 2.423 sq. m. 
It i. iiou Afled on the N. by Pas-de-Calai.-, E. bv Aisne. S. by 
fii.t.a.d S.W. by Seine-lnferleure, and j;s scii-coast extends 
28 m. along the English Channel. Two str(?am.s flowing into the 


Channel— the Authie on the north and the Bresle on the south* 
west — bound it in these directions. The surface consists of 
great rolling plains, generally well cultivated and ver}^ fertile, 
'J'he highi‘st |x)int, about 700 ft. above the sea, lies in the south- 
wc?st, not fai- from Auinalc. From the mouth of the Authie 
to the Buy ol the Somme Ihe coast is lined with a belt of sand 
dunes about 2, m. broad, behind wdiich is the Marquenterre, a 
tract of 50,000 acres reclaimed from the sea by means of dykes 
and traversed by drainage canals. The Bay of the Somme, 
obstructed by daiigoruus sandbanks, contains the three fishing 
ports of Crotoy, St Valery, which is also the chief commercial 
port, and lx; Hourdel. Next come tlie shingle bunks, behind 
whidi the low fields of Ca>’eux (25,000 acres) have been 
reclaimed; and then at tlie liamlet of Ault commence the 
chalk cliffs, which continue onwards into Normandy. 

The river Somme rises to the N.N.E. .of St Quentin in the 
department of Aisne, where it has a course of about 25 m.; it 
travcr,ses the department of Somme from the south-east to the 
north-west for a distance of about 325 m., tiirougli a marsliy 
valley abounding in peat. Goninianded by Ham, Peronne, 
Amiens and Abbeville, this valley forms a northern line of 
dci>‘uce for Paris. Apart from the w'ater-power it supplies, tlie 
Somme is of great commercial value, being accompanied by a 
canal all the way from its source wLerever it is nut itself navig- 
able. From AI)h(;ville to St Valciy its luw'er course forms a 
mariiimc canal 165 ft. wnde, 12 ft. deep, and 8 to 9 m. long, 
capable of bearing at high tide \x;ssels of 300 tons burden. 
From Si Valery to the oj^en sea the current hollows out a veiy 
variable Ix^d accessible i-t certain tides for vessels of 500 tons. 
'Dh; most important afiluents of tlie Somme— the Ancre from 
the north-easi, by w'ay of Albert and Corbie, the Avre from the 
soutb.-cast by R()} e, and the Sellt‘ from the south by Conty — join 
the main streams at Amiens. The Authie and the Bresl(‘ £irt; 
res]*;tctively 63 and 45 m. long. The latter ends in a maritime 
canal about 2 m. long bet. ween Eu and Trq)ort. 

Tlu? mean temperature is lower than that of Paris (49® F. at 
Abhev'ille). 'J'he iih .-ui annual rainfall is 33 in. ?it Abbeville. The 
diparl-iiinil, especially in the north-east, is one of the best cultivated 
ill Franc.'*. i.U'ctroot for *;ug;tr is the staple croj) of the P6nmne 
arrc,n(iissemcnt; cereals, chiefly wlicat, fodder and mangel -wurzels, 
oil ])lants, popj)y, colza, fla.\, hemp and jxiUttoes are grown through- 
out the de])urtnu.ut, the ]at 1 t.T more large Jy on the seaboard. Stock- 
rai.'iing ol all kinds is succefs.sfidly carried on. No wine* is growni, the? 
y.riiicipal drinks being be'cr and cidi.r. Market gardening is of great 
jmporlance round Aniit iis. P(.?at- cut t ing is actively carried on, 
the? best c]ualiti(?s ami tlie de.?q>est workings being in tlui valh?y of 
tlie Soiiiiiie, betvv(.*en Amie.ns and Ahbi’villi?. PhoR]>Iiale of lime 
is also an impe.>rtant mineral product. I'In.* rnanuf act lire of a great 
vrnie ly cf textile? goods, especially velvet (Amiens), of beet sugar and 
alcolu)!, and ol locks, safe.-s and ilic like (in the Vimeu), are charac- 
tirihtic industries ol the department, which also carrie?s on .saw- 
rnilliixg, flour inilling, brewing, dyeing, ironfounding and forging, 
})riniing and the* manufacture of paper, chemical products, macliincs 
ami IreJiiniongLry, hosiery (in the Sanlcrre), &c. Cereals, horses 
of tlu? Boulogne* or Norman breed, cattle, h<*iiii> and linen, and the 
man Li fact e.rcd gooils an-* the exports of tlu* department. St Valery 
(ixqj. 3389) exports vegetables and farm i/roducts (to England), and 
shiiigll? 1 >r tlu* manufacture of earthenware. Be.sidt?s the raw 
mall rials lor the manu Picturing industries, wines and timber, the 
lalter largely imported at St Valery, dyestuffs and coal are imported. 

'J'lu? doiiartnuait is served principally by the Northern raihvay, 
and its caiirds e.nd rivers ])rovide 140 m. of navigable waterw-ay. 
Administratively the deparlment comprises 5 arroiidissemenls 
(those of Amiens, the cai)ilal, Abl>eville, Doullcns, Montdidier and 
]>er(mne), canton:; and 830 communes. The dej)artm(?nl belongs 
to tlu aradcniic ((‘ducational circumscription) of Lille, and consti- 
tutes the diocese of Amieii.s, wddeh city is also (lie seat of a court ol 
a)p<*al and tlu* headquarters of the region of the 11. army corps, 
wherein the deiiartment; is includi d. 

'i'he most noleworthy i>lci.ccs an? Amiens (tlu? caiutal), Abbeville, 
Mont j' her, lYrojiiio, J.)(n)llens, St Riquiir, Cr^cy and Ifam, which 
are tnal(?d under those hi'aclings. 'fhe following jdaces may also 
Im: mentioned : Albt?rt (po]). 6050), rdter AmieTis and Abbeville the 
most pn]}ul<jus lown in the dc])arUnent ansi a centre lor niachim? 
construction; Viilers-Bretonncux (]>o]). .pp;;), a cenire of hosiery 
man li far lure; Corbie, once celebrated for its Benedictine abbey 
(founded in the 7lh emit ury), the chtirch of which (i0tlv-i8th century) 
is still to he .sc?en; ]./fetoile, with the wadl-presorved remains of a 
Roman camp; Folloville, which has a church (15th century) coutaiii- 
lug the fine Renaissance tomb of Raoul de Lauiioy; picquigny, with 
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the rcmaias of a chateau of the i4lh, 15th and x6th centuries, once 
one of th(5 chief strongholds of Picardy; Rue, where there is a fine 
chapel of the 15th century; and Tilloloy, which has a Renaissance 
church. 

SOMMER, in iirchiteoturc, a girder or main beam of a floor; 
if supported on two storey posts and open below, it is called a 
bress or breast-summer. The word is also spelled summer,” 
and is the same as ‘"sumpter,” a pack-horse, Fr. sommier^ 
0 . Fr. saume^ from Low Lat. salma, pack, burden, Gr. crdyfjLa, 
crarretv, to fasten a pack on a horse. 

SOMMERFELD, a town of Germany, in the Prussian province 
of Brandenburg, on the Lubis, 40 m. S.E. of Frankfort-on-Oder, 
by the railway from Berlin to Breslau. Pop. (1905), 12,251. 
It has a Roman Catholic church, three Evangelical churches, 
several schools and a hospital. Its manufactures of woollen 
cloth arc important; and it also contains finishing and dye- 
works, an iron-foundry, boiler-works and breweries. 

SOMMERS, WILLIAM (d. 1560), court fool of Henry VIII., 
is said to have been brought to the king at Greenwich by 
Ri(’hard Fe^rmor, about 1525. He was soon in high favour with 
Henry, whose liberality to Sommers is attested by the ac(!ounts 
of the royal household. The jester possessed a shrewd wit, 
which he exercised even on Cardinal Wolscy. He is said to have 
warned his master of the wasteful methods of th(^ exchequer and 
to have made himself the advocate of the poor. His portrait is 
shown in a painting of Henry VTIT. and his family at Hampton 
Court, and he again appears with Henry VIII. in a psalter 
which belonged to the king and is now in the British Museum. 
Hti was probably the William Sommers whose death is recorded 
in the parish of St. Leonard’s, Shoreditch, on the T5th of June 
1560. 

For his position in lOth- and 17th c<5ntiiry litcTaturc Nosh, 

Pleasant Comedie called Summers* last Will and Testament (pr. i()oo); 
S. Rowlanrls, Good Newes and Bad Newes (1O22); and a popular 
account, A Pleasant Historie of the Life and Death of William Som- 
mers (reprinted 1794)- See also John Doran, History oj Court Fools 
(1S58). 

SOMNAMBULISM (from Lat. somnus, sleep, and ambulare, 
to walk), 01' sleep-walking, the condition under which people 
arc known to walk along while asleep, apparently unconscrioiis 
of external impressions, return to bed, and when they awake 
have no recollection of any of these occurrences. Sometimes 
the actions performed art; of a coinplicated character and bear 
some relation to the daily life of the sleeper. Thus a cook has 
been known to rise; out of bed, carry a pitcher to a well in tht* 
garden, fill it, go back to the house, fill various vessels carefully 
and without spilling a drop of water, tlu;n return to bed, and hav’c 
no recollt;ction of what had transpired. Again, somnaiubulisl.^ 
have lx;en observed to write letters or reports, extunite drawings, 
and play upon musical instruments. Frequently they have 
gone along dangerous paths, executing delicate moverntmts 
with precision. 

Four types of somnambulists may lx; noticed : (t) those who 
speak without acting, a common \\i.ricty often observed in 
children and not usually considered somnambulisth^; (2) those 
who act without speaking, also well known and tlic most common 
type; (3) those who both act and speak, more exceptional; and 
(4) those who both act and speak and who luu't; not in<*rcly the 
sense; of touch active but also the senses of sight and hearing. 
The fourth class is the most extreme type and merges into the 
physiological condition of mesmerism or h> piiotism (q.v.), 
and it is necessary here only to notice it in connexion with llie 
subject of sleej). Many observations indie^ale; tJiat, at all 
events in some cases, the somnambulist engaged, for example, 
in writing, has a mental picture of the pagt; before him and of 
the words he has written. lie does not sec what he really 
writes. 'Fliis has been proved by causing persons to write on a 
sheet of paper lying on the top of other sheets. After he had 
been allowed to write a few sentences, the sheet was carefully 
withdrawn and he continued his writing on the next sheet, 
beginning on the new sheet at th(; c{)rresponding point where 
he lefl off on the first one. Moreover, the somnambulist, by 
force of habit, stroked t’s and dotted i’s at the exact places 
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where the t’s and i’s would have been had he written continuously 
on one sheet, showing that what he was conscious of was not 
what was Ixiforc him, but the mental picture of what he had done. 

Th(; following table, inodifieul from two such tablc.s given by 
Benjamin Ball (b. 1S33) and Chambartl in tlieir classical article 
'* Somnambulisme ” iii llu; Dictionnaire encylopMique des sciences 
medicates, shows the relation of the various intermediate conditions 
of sleeping and awaking anti of the dreaniiug and somnambnlistic 
states. 'I'he horizontal stroke indicatCvS the presence of the condition 
the name of which h(;ads the column : - 



OrRiinir 

Life. 

('otisclous- 

IlHSfi. 

utivti 

Kuculties. 

Coot'll i* 

natinjc; 

KactiltioR. 

Power of 
Movement 
.T-nd ^ 

Sensibility. 

Normal waking state 




. 



Sleep, I St degree . . . 

„ 2nd degree . . 

„ 3rd duRree . . . 

Deep sleep 

Waking, ist degree . . 

„ 2nd degree (.speci- 
ally dreaming 
state) . . . 


— 




,, 3rd degree. . . 

Complete waking . . . 

Dreaming state . . . 

Ordinary somnamhiilism 



— 

— 





— 





— (2) above .... 

Profound scimnamlnilism 
(perfect unconscious 
ness) ...... 

Somnambulistic dream ! 
(movement sin a dn‘am)l 

— 




i 


The somnambulist aefs his dn'ain. Hi;. con<lition is that ot a 
vivid dream in winch tlie cerebrum is so active as to influence 
centres usually concerned in volunbuy moveniimts. Under the 
dominant idea he cxf'cutes the movements that this idea would 
naturally excite in tlie waking stale*. Many of his movements are 
in a sense puq)os’.ve; his i;yes may be shut so lliat the movements 
are executtid in the dark, ch' the ey(;s may be open so that tht;re is 
a picture on the relina that may awaken no consciousness, and yet 
may, by rcflc.x mcclioJiisms, bo the starting-point of dthnite ancl 
d(;liberate movements. In many cases docs not lu'ar, the audi- 
tory oemtres not rcjsponding; l>nf in olliers sugg(;stiv('. words may 
alter tU(‘ curnmt ot lus dream aiid lt‘a<I him to juuMorm other actions 
Ulan what he intended to do. On awaking theri^ is either no 
memory of what has taken place or the dim recollection of a lading 
cl ream. 

It is important to notii'.c that there is searci ly any action of 
which a somnambulist may not be capable, and immoral act.s from 
which the individual would shrink in waking hours may be per- 
forineil with inditlereiice. Cotisidering the abrogation of self-con- 
trol peculiar to the jiliysiologicfil condition, if is eviilcnt that no 
moral r(;s]ionsibility can be attaclu'd to such actions. In cases 
where somnambulistic ]>ropensit ies ])lace a jierson in danger, an 
eiidc^avour should be made to induce him to return to bed without 
awaking liim; as a rude awakening may ]nodiice a serious shock to 
the nervous system. Inquiry should then bo made into thi^ e.vciting 
cause of the somnambulistic dream, such as a ])articular train oi 
thought, ovc*r-excitcineiit, the; reading of s])ei-.ial books, the recollec- 
tion of an accident or of a crisis in the jhtsoh's history, with tlu; vie'w 
of removing the cause if possibh;. It. should nev(*r be forgotti^n that 
somnambulism, like chorea, hysteria and cpilejisy, is flu; expression 
of ;i. "en<!ral morbid preilis]}osilion, an indication of a nervous 
diailiesis, requiring careful treatment so as to avoid more dangerous 
maladies. 

See also Slrkp and Muscle and Nervi-; (])hysiology). 

SOMNATH, an ane.ient deoayed city of Kathiawar in the 
province of Bombay, India. Pop. (1901), 8341. It is situated 
on a bay of the Arabian Sea. The; port, which is called V(*ra- 
wal, is clislind from Uu; city proper (Deva-Pattan, Somniith- 
Pattan, or Prabhas). The latter occupies a promine.ncc on the 
south side of the bay, is surrounded by massive fortificalion.s, 
and retains in its ruins and numerous tombs many traces of its 
former greatnes.*- as a commercial port. But the ('ity was must 
famous for the tcmfilt* just outside its walls in whicli stood the 
great idol or rather columnar emblem of Siva called Somnath 
(Moon’s lord), which was destroyed by Mahmud of Ghazni. 
Tlu; famous ‘‘ Gates of Somnath,” w'hich were supposed to 
have been carried off by Mahmud to Gliax.ni, had pn»hably no 
connexion with Somnath. They arc built of deodar (ii ft. in 
height and 9J in width) and arc richly carved in geometric 
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Saracenic paUcrns. I'he gates were attached to the building 
covering Mahmud's tomb at Ghazni until their removal to India, 
under Lord KJlenboroiigirs orders, on the eA aciialion of Afghani- 
stan in 1S4::. Tliey are now contained in the arsenal at Agra. 

•SOMNUS, the Latin name for the perst)riificaiion of sleep, 
in Gr(‘ek Ilypnos (‘"Yth'd?). lie is the son of Nigfit and tJio 
twin brother (d Death, with whom he dwells in the darkness of 
the underworld. At first the diflereiioe between the two is 
strongly iiiark(‘d. While DeatL is cruel and raerciless, and 
never let'^ g(^ his prey once seized, Sleep is gentle and kindly, 
tlie bestower of n\st and pleasiiiit dn'ains, the soother of earc 
and sorrow. Even Zens is nnalilc to resist his influence, and 
on two occasions was put to sleep by him at the instance of 
Hera. In time, hoNvever, the cotw'eption of Death was greatly 
inoditied, until at last he was depicted us a beautiful boy, with 
or without wings. In like miimuT, Sleeyi eamc to be used as a 
euphemism h>r Deaih. In art tlic repre-cntulioiis of Sleep 
are niinieroiis and varied. On the eli(\st of ( ypselus, Night wc.s 
depicted ludding in her hands two slu'jiing children — one wJiiie 
(Sleep), the other hlack (Death). His most eoirim(»n h'rm is 
that id a vigorous young man, with wings on hi.s f(.^rcbea(l; 
his HtLi ihLUes a stalk of poppx', and a horn from wlihb Ite drojis 
slumber upon those whom he puts to rest. In Ovid xi. 

502) the home of Sleep is placed in a dark grotto in the land of tlie 
Cimmeri.'ins, \Nherc he dwells surrounded by a band of Dreams. 

See Tlornr. Uiud xiv. 231 — xvi. 072; Hesiod, T/ireg. 212, 75S; 
Paus?Jir!s, V. is, 1. 

SONATA (from TlrL soiiarr, to sound), in music, origir.;dly 
merely a piei't* “ played us (opposed to “ ca.ntuta,’' a piece 
aing, thougli the term is said to have been applied once or tv.’iee 
to a vocal conipositif)n. 15 y the time of Corelli two polyphonic 
types of sonata were established, lh<; sonata cia diicsa and the 
sonata da camcni. 

The sonata da cJiiesa, generally for one or more violins and 
bass, eonsisied normally (»f a slow introduetion, a loosely fuguecl 
alkgro, a cantabile slow mov ement ^ and a lively iinalo in 
some such ‘‘binary’' form (see Sonata Forms) as suggests 
affinity with the danre-tuncs of llie Suite (i/.tf.). 'J’his scheme, 
however, is not very clearly defined, until the works of Haidi 
and Handel, when it liectjrncs llie sonata /far ex cell nice and p('r 
m’:!.-; a-, a tradition of Italian violin music even into the curly 
19th century in the works of Boccherini. 

T'he sonalc da camera consisted almcist entirely r>f id^'alized 
daru;e~tune By the time of Bach and Handel it had, <;n the 
one hand, I)t.cum(^ entirely separate from the sonata, and was 
knov'ii a-: the suite, partita, ordre or (when it bad a prelude in 
the form ol a Frencli opera -overture) the overture. On the 
other hc-nd, th.e features of smata da ckiesa and sonata da camera 
beturnc freol. intermixed. But Bacii, who do(\s not use those 
Vet keep';. tlie two types so distinct tliat they can be 
recognized by .style and form. Thus, in his six solo violin 
sonatas, Nos. i, 3 and 5 are senate da chiesa^ and Nos. 2, 4 and 6 
are CialJod pariila.s, l;ut are admis.sible among the sonatas us being 
sonale da camera. 

'f’he sonatas r*f Domenico Scarlatti (g. 7 K) are a special type 
d';‘oTinine.j cliitfly l>y tho..e kinds (;f keyboard technique that 
;'V(‘ equally opp'.- cd, on the one hand, to contrapuntal slyle^ 
ar.d. en the f^her hand, to the supporting of melodies on a life- 
k--. a*’e'0!T'py.r;irrieiit. bongo’s comyilete collection of Scarlo.tti’s 
son:.v;...-. "h(>v:s th.at, short (;f tlio true developed sonata-style, 
there notlung betw(-en the old sonata da chiesa and Beet- 
hoveni h e :perimt?u i in unorthodox “ (xuriplemcntary keys’’ 
that. Sc:arlatti de»e : not carry off with a deliglilfully irresponsible 
jmpressi(;nism ” that enables him to be modern in effect 
without any serious modern principle. Great, how'ever, as the 
variety of his forms i.s now knowm to be, and numerous as are 

’ A movement is a jju.(.< of music forming a complete design, or at 
legist nol merely intmnncKjry ; and within such hniil.s ar. either to 
c<^>ntain no radical change of or else to treat chauge.s of pact*, in a 
simple and syimnetricaJ aJternatJon of episodes, 'i'he fust complete 
ijiovciri'.nt. of a hojiata .seldom leads without break to the otliens, 
except in modern cxamj>le.-.; but the later movernent.s arc often 
conn' ro.d. 


the newly publisfhed slow movements, the normal Scarlatti 
pnata is that which the conccrt-playcr popularizes] fireworks 
in binary form, with a pcrfun(^tory opening, a crowd of pregnant 
ideas in tiic (Complementary key, and, after the dgaiWc bar, a 
secoud part reproducing these ideas as soon as possn.)Ie in tfte 
tonic. The sonatas of l^iradies arc mild and elongated works 
of this type with a graceful and melodious little sc(!ond move- 
ment added. The manuscript on wliich Longo bases his edition 
of Scarlatti frequently shows a similar juxtaposition of m(.)ve- 
ments, though w'itboul definite indication of tlieir coimexion. 
The style is still traceable in the sonatas of the later classics, 
wlumever a first movement is in a uniform rush of rapid motion, 
as in Mozart’s violin sonata in F (Kochcl’s Catalogue^ No. 377), 
and in several of dementi’s best works. 

The sonata in its main classical significance is a work for one 
or two instruiTKmls consi.sling of a grouj) of movements, four 
mewements being the full scdierne; the Uitjt movcnujp4: in the 
same key as the first ; eadi movement normally in one tempo, 
c(nnplete in design, independent from the other movements in 
themes, hut aptly related to them in key and style; and 
conj.tructed in the Sonata Forms (g.v.). 

Though, since the time of Bach (when tri(Ls were called sonatas), 
the It^rm is not applied to works for more than two instruments, 
tlic full (and tiven the normal) characteristics of this most 
important of all instrumental art-forms are rarely revealed 
except in trios, quartets, &c., and symphonies. 

SONATA FORMS, in music. The swiata forms (sti<; ^Sonata 
above) cover the whole ground of instrumental music from 
E. Bach to the advent of the instrumental lyric as matured 
by Schumann and of the symplioriic poem originateul by Liszt. 
T'Iky also h'lve a profound influence on classical opera and vocal 
mu.sic, and hence, by repulsion, upon Wagner, whose life-work 
con.sisted in emancipating the music-drama from them. The 
conditions which developt‘d Lliem were the conditions which made 
Gluck’s reform of opera pos.sible; for they arc at once the moans 
and the expression of that iStli-centur)' change in the language 
of music which made it a truly dramatic medium. Hence our 
present task is the discussion of the largest and most ccmtral 
proIiUm^s pure music has ever dealt with ; and, wdiile the external 
technicalities arc numerous and j)romin(.ml., they are significant 
only so long as we maintain th(;ir connexion with tho.se problems 
with whi('h the true masters (and only the true masters) of the 
sonata forms are concerned. Much, then, that is essential to 
the true .sonata forms must come under the headings of instru- 
mentation, harmony, and other musical categories. But here 
we must ('onfine ourselves to the purely formal aspect, allowing 
only such allusion to other aspcMds as will help us to st^e behind 
suporfici al appearan ces . 

1. The Sonata Style.- - The sonata forms are repro.sentative 
of the typo of music tliat attracts ns primarily by its design 
and Its larger contrasts, and only in the scc'ond pla('e by the 
viUdity of its texture. In Baeli’s art the reverse i.s the case ; 
we listen chiefly to the texture, and our delight in the larger 
designs, though essential, is seldom more than subc'onscious. 
Art-forms exi.sted already in Ha(di’s time, in which the shape, 
and not the texture, was the object of attention, but these were 
lighter forms. Brndi himself was the greatest master of them, 
Imt he never transcended what was tlien their legitimate limit 
as an art which is related to his larger work much as decorative 
designs arc related to architcdurc. Bach’s suiti\s and partitas 
(see Suite) contain (apart from their great preludes, in whi('h 
other jirinciples are involved) one form embodied in several 
different dance rhythms, which is the germ from which the 
sonata w^as developed. It is sometimes knowm as the “ binary ” 
form; but as some eminent writers classify its later devcIo[>- 
mcnl as ternary,” we shall here avoid both terms, and refer 
to it in its earlier manifestations as the “ suite ” form, and in 
its later a„s the “ sonata ” form. In the suite it may be repre- 
sented by the following diagram:— 
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where the long horizontal line represents the main key, the 
short horizontal lines represent a se(!ond key, the perpendieiilar 
line represents the division into two portions,^ and the letters 
represent the phrases. This form is often typified in the com- 
pass of a single melody without change of key or marked divi- 
sion, as in that beautiful English tune “ Jiarhara Allen,” where 
the half-dose on the dominant in the fourth bar is symmetrically 
reproduced as the full close on the tonic at the end (see Mklow, 
example i). On a larger scale it admits of great variety and 
elaboration, but the style of the classical suite never allows it to 
become much more than the musical analogue of a pattern on a 
plate. The passage from the material in the main key to that in 
the foreign key (from A to B in the above diagram) is continuous 
and unnotieeable, nor is the second part of the design which 
leads to the return of B in the tonic notic'oably different in style 
or movement from the earlier part. It has a slightly greater 
range of key, for the sake of variety, but no striking txmtrast. 
Lastly, the rhythms, and such texture as is ne(^essary to keep 
the details alive, are uniform throughout. 

Now, the essential advance shown by the true sonata forms 
involves a direct denial of all these features of the suite sty It*. 
No doubt one natural consequence of working on a larger scale 
is that the sonata composer tends to use several contrasting 
themes where the suite composer used only one; and an equally 
natural consequence is that the shape* itself is almost invariably 
amplified by the introduction of a recapitulation of A as well 
as of B in the tonic, so that our diagram would become modified 
into the following : — 

fJt. 

vtirwiu*> ktytt 
A B 

But these fa('ts do not constitute a vital difference between 
sonata and suite forms. They do not, for instance, enable 
composers like Boccherini and the later Italian violin writc^rs to 
emancipate themselves from the influence of the suite forms, 
though the designs may he enlarged beyond the bursting point. 
The real difference lies, indeed, in every category of the art, 
but primarily in a variety of rhythm tliat carries with it an 
entirely new .sense of motion, and enal)]es music to be<!ome not 
only, as hitherto, archilc'ctural in grandeur and (hfcorativc in 
detail, but dramatic in rang(*. The giguc of Bach’s C major 
suite for violoncello, and the aliemandc of his L) major clavier 
partita, will show that the suite forms were amply capable of 
digesting a non-polyphonic style and a group of several (’on- 
trastecl thorn(.*s; but they .still show the uniformity of rhythm 
and texture which confines them to the older world in wdiit'h 
visible symmetry of form is admissible only on n small scale. 
Haydn can write a movement, perhaps .shorter than some of 
Bach’s larger dance movements, containing only one theme 
and mainly polyphonic in textun;, as in the finale of his tiny 
string (|uartet in D minor, Op. 42; but the transformations of 
his one theme will be contrasted in strudure, the changes of 
rhythm will be a continual surj^risc, the passage from the first 
kev to the second w'ill be important and emphatic, and at every 
point the difference in scope !)etwcen this sonaui music and Bach’s 
suite music will be as radical as that between drama and lyric. 
The process of this change was gradual; indeed, no artistic 
revolution of such importance can ever have been accomplished 
more smoothly and rapidly. Yet Philipp Emmanuel Bach, 
the first to realize the essentials of the new style, obtained his 
object only at the cost of older elements that are essential to 
artistic completeness. And Haydn himself was hardly able 
to reinfuse such vitality of texture as would give the new form 
permanent value, before he was forty years of age. 

Haydn’s curlier string quartets, from Op. 1 to Op. 33, present 
one of the most fascinating spectacles of historical development in 
all music. He was content to begin at a lower level of brilliance 

1 In all stages of development it has been usual to repeat at least 
the first portion. The repetition is indicated by a sign and may be 
ignored in analysis, though Haydn, Beethoven and Brahms have 
sometimeH produced special effects by it. The repetition of the 
second part is now obsolete, and that of the first nearly so. 



than .some of his contemporaries; because from the outset 
hi.s ohjei't was the true possibilities of tlie new style, and no 
luxuriance of colour could blind him to the lifelessness of an art 
that is merely su ite-f orin spun ou t. Haydn’s earliest quick move- 
ments in sonata forms are often as short as any suite movement, 
except wh(;n ho writes for orchestra, where he is influenccid 
by the style of the operatic overture as we find it in Gluck and 
in the symphonies ol Philipp Emmanin*! Bach. In his slow 
movements he at first more often than not worked in the 
style and form of the operatic aria; and in so mature a 
piece as the quartet in G major. Op. 17, No. 5, he not only en- 
dorses Philipp Emmanuel loach's evident conviction that opera- 
tic recitative is within tlie scope of lh(^ sonata, but convinces 
us that lie is right. It was easy for the early composers of 
sonatas to introduce theatrical features into their instrumental 
music; for the very fact that the sonata forms wero in poly- 
phonic days the forms of lighter music is a consequence of their 
original identity with the forms of stage-music and dance (see 
Overture and Symphonv). But it needed a very great com- 
poser to realize not only the radically dramatic character 
of a sonata form in which the rhythm and texture is emanci- 
pated from the inetri(*aJ bondage of Uit; suite, but also its true 
limitations as pure instrumental music. As llav'dn’s work 
proceeded, so did the freedom of his rhythm and its coiiseciuent 
inner dramatic lifei increase ; while th(*, extcmal operatic* influences 
soon disappeared, not so much because they were out of place, 
as because opera itself “ pal(*d its ineffectual fires ” in the 
daylight of tiie pure instrumental drama with its incomparably 
swifter and terser action. Polyphony, on the other hand, 
steadily increased, and was so openly eueouraged that in the 
first set of Haydn’s (juartets which is entirely fret; from archaism 
{Op. 20) three of the finales are regular fugues. And from that 
time onward there is hardly a work of Haydn’s in vvhitrh highly 
organizt;d fuffato passages are not a frequent mt;ans of contrast. 

2. The Sonata Form . — In the last-mentioned quartets of 
Haydn and the works of Mozart’s boyhood, the normal sonata 
form, as we now atreept it, is firmly established* and may be 
represented as follows 



This diagram is, no doubt, equally true of Philipp Emmanuel 
Bach’s form; and thus wt* set* how little the external shape 
of a movement, tells us as to the nperitiss or genuineness of the 
specimen. Apart from this, mut'h confusion of thought is 
t'ausetl by the unfortunate terms “ first and second siilijt'ct,” 
which have mislt'tl nt)t only many tcacliers but nearly all pseudo- 
classical compost*rs into regarding the cxjiosititm of the move- 
ment as consisting essentially of two llitanes t;xj)anded to 
^he reciiiisitc size by appropriate discourse. When we use ihtj 
terms “ first and set;t)nd subject,” then, l(‘t us be understood 
to mean any numbt?r t)f different thcmt;s, in any variety of 
proporlitMi, Iiul separable into two groujis of which the first 
is in the tonic; while the sectaid is in another related key, which 
is called the ct implement ary key. The exposition of a move- 
ment ill sonata form contains, then, these two “subjects” 
and represents these two keys; and unless the work is too 
huge or too emotional ftir merely decorative ompliasis, the 
exposition is generally repeated. Then the development 
follows. It is normally fountJetl on the materials of the exposi- 
tion, but neither t;onfines itself steadily to any key nor leaves 
its material as it found it. On the (contrary, its fiint'tion 
is to provide a wdtle range of modulation, and to jiut the 
materials into fresh light by regrouping them (sec Melody, 
examples 2-7). It cannot be too strongly insisted that in 
the sonata forms there are no rules whatever ftn* the number 
of themes and their relative prominence among themselves 
and in their development. After the development thi; 
first subject returns in the tonic, with an effect which, aftt*r 
so many changes of key, is always reassuring as regards 
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de:iign, and sometimes intensely dramatic. The second subject 
follows, also in the tonic. This recapitulation is normally 
very exact, except for the alteration necessary to bring the 
second subject into the tonic instead of the complementary 
key, an alteration which, of course, will chiefly affect the first 
subjet't, if, indeed, the original transition was not so simple 
that it could be merely suppressed. In highly organized works, 
howe\*er, this point is often marked by some special stroke of 
pjenius, and even in the most exact r('capitulations the great 
masters make minute changes which throw the se<’ond subje(*t 
into higher relief. Modern (riticism tends to dismiss the 
recapitulation as a conventional and obsolescent feature; but 
this is a great mistake. The classics, from Scarlatti to Brahms, 
give ovenvhclming proof that it is a primary instinct of com- 
posers with a living sense of form to conceive of all kinds of 
exposition as predestined to gain force by recapitulation, 
especially in any part that resembles a second subject. Haydn 
we shall find to he an extreme cji.se; but we have only to regard 
his true second subject as residing in the very end of his exposi- 
tion, and his mature work will then illustrate the point with 
special for<’e. Beethoven seems to gis'c one notorious detail 
to the contrary effect, in the first movement of hi.s C minor 
symphony, but the passage only proves the rule more for('il)ly 
when seen in its context. The powerful phnise that announced 
the second subject is in tht? recapitulation transferred from the 
resounding triumph of the horns to the impotent croaking fury 
of the bassoons. This looks like a mere inconvenient result of 
the fact that in 1808 the horns (’ould not transfer the phrase 
from K flat to C without a change of crook. But in earlier 
works Beethoven has made them change (Tooks on far less 
prov’oeation ; and besides, he could eiisily have contrived a 
dozen tone-colours more dignified than that of the bassoons. 
The point must, then, be one of Beethoven’s touc'hes of Shake- 
spearian grotesqueness ; and certainly it draws attention to the 
recapitulation. But cv<m if we dismiss it with impatience we 
are then immediately confronted with a new melodic and 
harmonic poignancy in the subsequent crescendo^ produced by 
changes as unobtrihive and as essential to the life of the whole 
as are the deviations from mechanical symmetry in the forms 
of lea\'cs and flowers. With the rccjipitulation the bare essen- 
tials of >onata form end; but tlie material will probably, in 
vorks on a large scale, furnish ample means of adding a more 
emphatic umclusion, which is then called th(5 coda. In Beet- 
hoven's hands the coda ranges from a dramatic non-cxisten<x^, 
as in the disUint thunder in whic h the first inov(;nient of the 
D minor sonata (‘xpires, io the mighty series of mnv develop- 
ments and climaxes whic'h, in the 3rd and 9th symphonies and 
many other works, tower superbly above the normal structure. 

Haydn's later treatment of semata form is very free. He 
-henvs a sense of space and breadth which, if second to Beu't- 
hcjven's, can only be said to be so because^ the terms of Haydn’s 
art did not give it fuller expression. The scale on which he 
worked was so small tluit he soon found that a regular recapitula- 
tion took up all the room he wanted for larger growths to a 
brilliant climax. Moreover, he found that if his second subject 
began w'lth material in sharp contrast to the first, it tended to 
make his movements sound too und(i\eloped and sectional for 
his ta te ; and so in his later works he generally makes his second 
subjec t on the same material as his first, until the very end of 
the expcj>ition. where an exquisitely neat new theme forms the 
close. This cadence-theme also rounds off the whole movement 
with an appearance of regularity whicdi has led to the belief 
that Haydn, like Mozart, observes a custom of rigid recapitula- 
tion from which Beethoven was the first to emancipate the 
form. I'he truth is that the brilliant new developments whic:h 
ulJ^T the recapitulation almost entirely in Haydn’s form are more 
like Beethoven’s c odas than anything eke in earlier music, and 
the final appearance of the neat c:adenre-theme at the end is, 
from its ver}' formality, the most brilliant stroke of all. J.astly, ! 
these tendencies are ciharacteristic, not of Haydn’s early but 
of his UtfB- They have been described as “ showing 

form in but this is far from true?. They show 

.IT 


form in an advanced state of development; and further pro- 
gress was only possible by the introduction of new qualities 
which at first had a decidedly restraining effect, 

Mozart’s greater regularity is due, not to a more formalizing 
tendency than Haydn’s, but to the fact that he works on a 
larger scale and with a higher polyphony. In actual length, 
Mozart’s movements are so mu(;h greater than Haydn’s tliat 
sharply contrasted themes and regular recapitulations do not 
hamper him. On the contrary, they give liis designs the 
necessary breadth. This was not more liis aim than Haydn’s; 
but he had the opportunities of a later generatit n and the 
example of Haydn's own earlier work, besides a vast experi- 
ence of composition (both in contrapuntal and sonata forms) 
that began in his miraculous infancy and made all technical 
difficulties vanish before he was fifteen. At sixteen he was 
writing string quartets in which his blending of polyphonic and 
sonata style is more surprising, though less subtle, than Haydn’s. 
At tw’enty-two he was treating form with an expansiveness 
which sometimes left his music perilously thin, though he was 
never merely redundant. The emphatic reiterations in the 
Par/s symphony are not mannerisms or formulas; they are the 
naturally simple expression of a naturally simple material. 
In a series of easy-going works of this kind he soon learnt the 
conditions of breadth on a large scale; and, by the time he c:ame 
under the direct influence of Haydn, every new polyphonic, 
rhythmic and instrumental resource enlarged the S(;ale of his 
designs as fast as it increased thc^ir tcrseiuss and depth. His 
career wjis cut short, and his treatment of form reached its 
limit only in the dire ction of emotional expression. The sonata 
style' never lost with him its dramatic character, but, while it 
W’jis c'apable of pathos, cxc:itcment, and ovcjn vehemence, it could 
not concern itself with catastrophes or tragic cdiinaxesK The 
Cl minor symphony shows poignant feeling, but its pathos is 
not that of a traged}'' ; it is there from first to last as a result, 
not a foreboding nor an enibodiment., of sad experiences. In 
the still more profound and pathetic G minor cju inlet we sec 
Mozart for once transcending his limits. 'I’he slow movement 
ri^es to a height not surj^assed b>’ Beethoven himself until his 
second period; an adequate finale is unattainable with Mozart’s 
resources, and he knows it. He writes an introduction, beautiful, 
mysterious, but niagnifi( cntly reserved, and so re(!oriciles us as 
lie best can to the enjoyment of a Ilghthearlccl finale which has 
only here and there a note of warmth to suggest to us any 
pretension of compatiln’lity with what went before. 

Beethoven di}-cov(!rcd all the new resources needed to make 
tJie sonata a m(*ans of tragic expression, and with this a means 
of expressing a higher rapture than had ever b(;en conceived in 
music since Palestrina. H(^ did not, as has sometimes b<M,*n 
saifi, emancii)ale sjaiata forms from the stiffness of the reeapitu- 
lation. On the contrary, where he alters that section it is almost 
invariably in order to have, not less recapitulation, but more, 
by stating soiik' part of the second siibj<;(l in a new key before 
bringing it into the tonic. Here, as has been suggested above, 
the effect of his devices is, both in minutiae and in surprises, to 
throw the second subject into higher relief. Every one of the 
changes wliich app(?ar in the outward form of liis work is a 
development from within ; and, as far as any one jirinciple is morti 
fundamental than ollicrs, that development is primarily har- 
monic. We have els(?where mentioned his practice of organizing 
remote or apparently capricious modulations on a steady 
sequential progression of the bass, thereby causing siicli har- 
monics to appear not as mere surprises or special effects (a 
form in which they have a highly artistic fund ion in Mozart 
and Haydn) but as inevitable dt'vclopmcnts (see Bekttiovkn 
and Hakmon y). The result of this iukI a host of similar principles 
is an incakailalile intensification of hannomc and emotional 
expression. Let us compare the opening of the second subject 
(if Haydn’s (puirtet in A major, Op. 20, No. 6, with the corre- 
sponding passage in the first movement of Beethoven’s sonata, 
Op. 2, No. 2. Haydn executes the masterly innovation of 
a se(V)nd subjtjct that before establishing its true key passes 
thnaigh a series of rich modulations.: He begins in E minor. 
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rapidly passing through G and A minor, and so to the dominant 
of E, in various phases of tender humour and cheerful climax. 
The keys are remote but not unrelated, the modulations are 
smooth, and the style is that of a witty improvization. Beet- 
hoven’s second subje<*t is intensely agitated; its modulation begins 
like Haydn’s as regards key, but its harmonies are startling 
and its pace tremendous. Its regular rising bass carries it in 
two steps to a totally unrelated key, through winch it is urged 
by the same relentless process with increasing speed, and when 
it is at last driven to the threshold of the key which it seeks as 
its home there is a moment of suspense before it plunges joyfully 
into its cadence. Such resources as this enable Beethoven to 
give rational dramatic force to every point in his stdieme, and so 
they soon oust those almost symbolical formulas of transition 
and caden(^e whi('h an? a natural feature in Mozart's music and 
a lifeless convention in imitations of it. Tlie gro^v1h of Jieet- 
hoven's forms is externally most evident in his new freedom of 
choice for the complementary key. Hitherto the only possible 
key for the secoiid subject was in major movements the dominant, 
and in minor movements the relative major or dominant minor. 
A sonata which b(*gins by treating all directly relatetl keys as 
mere incidents in establishing the tonic, will v(‘r\' probably 
choose some remoter key as its main contrast ; and it is worth 
while trying the opening of the Waldstein sonata {Op. 53) 
with the simple alteration of C sharp and A natural for 
C natural and A sharp in the bass of the twenty-first bar, 
so as to bring the whole transition to the second subject on 
to the orthodox dominant of G, in order to see, on the one 
hand, how utterly inadequate that key is as a contrast to the 
opening, and, on the other hand, how unncf'cssarily long the 
transition seems when that is the key which it is intended to 
establish. 

3. The Sonata as a whole. — The history of the Waldstein 
sonata marks tlie irrevocable transition from Mozart to B(?el- 
hoven (see iv. 88); and in his rejection of the well-known 
Andante in F (which was originally intended for its slow move- 
ment) Beethoven draws attention to the pr()l)lem of the sonata 
as a whole, and the grouping of its movements. The normal 
sonata, in its complete (or symphonic) form, consists of four 
movements : firstly, a quick movement in that sonata form par 
excellence to which our discussion has been hitherto confined; 
then two middle movements, interchangeable in position, the 
one a slow movement in some lighter form, and the other a (lance 
movement (the minuet, or scherzo) which in earlier examples is 
of hardly wider range tluin a suite movement, 'i'he linale is a 
quick movement, which may be in sonata form, but generally 
lends to b(^(^()me influenced by tlie lighter and more sc'ctional 
rondo form, if indeed it is not a set of variations, or even, in 
the opposite extreme, a fugue. Aesthetically, if not historically, 
this general scheme is n^lated to that of the suite, in so far as it 
places the most elaborate and highly organized movement first, 
corresponding to the allcmande and courantc; while the slow 
movement, with its more lyric cimracter and melodious expres- 
sion, corresponds to the sarabande ; the minuet or scherzo to the 
lighter dam^e tunes or “ Galanterien ” (such as the gavotti? and 
bourree), and the lively finale to the gigue. But just as the whole 
language of the sonata is more dramatic, so are the contrasts 
between its movements at once sharper and more essential to 
its unity. Hence, the diversity of outward forms within the 
limits of these four movements is incalculable. 

The first movement is almost always in the sonata form par 
excellence, because that admits of higher organization and more 
c()ncentrat(?d dramatic interest than any oih(?r. Often after 
such a movement a slow piece in the form conveniently known as 
A B A, or simphi “ ternary ” form {i.e. a broad melody in one 
key, followed by a contra.sted m(?l()dy in another, and concluded 
by a recapitulation of the first) is found to be a wel(T)me relief, 
and of great breadth of effect. Of (bourse in all true classics the 
very simplicity of such movements will be inspired by that sense 
of rhythmic freedom and possibility of development that per- 
manently raises sonata forms from the level of a mere decorative 
design; nor, on the other hand, is there any limit to the complexity 
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of form possible to a slow movement, except that imposed by the 
inevitable length of every step in its slow progress. Still, the 
tendency of slow movements, evem more than of finales, is to 
prefer a loose and sectional organization. Sonata form is 
frequently used in them by llaydn and Mozart with the success 
attainable only by the greatest masters of rh\'thmic flow; but 
ev(;n in their works the develnpmcnt is apt to be episorlic in 
character, and is ver\' often omitted. 

The minuet, in Haydn’s and Mozart’s liands, shows a surprising 
amount of rhythmic variety and freedom within the limits of a 
dan(!c tune; but llaydn, as is well known, sighed for its develop- 
ment into something larger; and, though Beethoven had long 
emerged from his “ first period " before he could surpass the 
splendid minuet in Haydn's quartet in G major, Op. 77, No. j, 
he achieved in the s(rherzo of his Etoica symphony the first of a 
long line of movements which estahlisli the scher/u ((/.?».) as an 
essentially new art-form. 

'J’he only condition that affects th(? forms of finales is that a 
sonata involves a (?onsid(‘ral)l(‘ .strt'tch of lime, and therefore 
its end must be so designed as to relic^'c the strain on the atten- 
tion. In a drama or a st(wy ih(.? d(‘(‘per artistic nei^essity for 
this is masked by the logic of cause and t^fftfct, which automatically 
prodiK'cs the form of an intrigue ending in a dhumement. In 
music the necessity apptiars in its purest form. TIktc is no need 
for finales to be less serious than first movt‘rnents ; or even, in 
certain ways, less complex; but the attention wdiich could be 
aroused at the outset by ])rol>lems must be maintained at the 
end by something likt? a solution. H(‘nc(‘ the us<* of the lighter 
rondo forms, which, by dividing lh(^ work into shorter and more 
distinct sections, make the cl<‘V(‘loprncnt easi(T without unduly 
limiting its range. Hence, also, the infiu(‘nc(? of rondo style 
upon such finales as are cast in true sonata form ; and henc(‘, 
lastly, the paradox that tiic fugue has o('('.asionally been found 
a possilde means of expression for the finale? of a dramatic sonata, 
for the cornpl(‘xily of the fugue, though incessant, is purely a 
complexity of texture, and the mind in following that texture 
instinctively abandons any effort to follow the form at all, 
finding n?pose in tlie change of its ini (‘rests. 

Now, just as w'ithin the typical s(?h(*me of first and second sub- 
ject, development and re(?apitnlalion in th(? first movement, 
there is room for genius in the contrasting of differ(?nt rhythms 
and proportions, so, within the limits of the simpk* four-move- 
ment sclicme of the wdiole sonata is there room for genius in 
the contrast of various types and (lt.‘grees of organization, 'fhe 
complet(? four-movement S(‘henie seldom appears in works for 
less than three instruments. Boethov(?n was tlie first to adopt it 
for solo sonatas, and he soon thought fit to make omissions. 
In Haydn’s work for less than four instruments it w'as not even 
necessary that tjie “ sonata ” form itself should be represented 
at all. Its essential spirit ('oiild be realized in the melodic and 
rhythmic freedom of a groii]) or coupler of more sectional iiiove- 
mimts, nor did B(?eth()ven (in Op, 26 and Op. 27, No. i) consider 
such works imwwthy of the name of sonata, or (in Op. 54) 
incapable of expressing some of his most original ideas. No 
design is known to pure instrumental music that is not possible 
as a movement of a sonata, if it has the characteristic: freedom 
of rhythm and is not mu(?h over a cjuarter of an hour in length. 
There is no form that has not been so applied ; and, indeed, the 
only instrumental form that has maintained a larger develop- 
m(‘nt outside than inside the scheme of the sonata is that of 
variations {q.v.). 

As the scope and complexity of the .sonata style grew, so did 
the interdependcn(?e of its movements become more t*vicl(?nt. 
With Mozart and llaydn it is already vital, as we have seen in 
the crii(?ial (?ase of Mozart’s G minor (]uintet; but the clifferenoes 
between one scheme and another are not remarkable until we 
study them closely; and, except in key-relationship, it v/ould be 
(liffi(?ult to tracx* anything more concrete than prin(:ipl(?s of con- 
trast as interacting between one movement and another. But 
Beethoven’s dramatic power finds as free expression in the 
contrasts between whole movements as it finds within the move- 
ments themselves. In his later works, the increase in harmonic 
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range, with the consequent prominence of remoter key-relation- 
hiiips, nec^essiuiting the dwelling on tlKJse kc)'s at greater length 
causes tlu; kcy-sysiein of each movement to n'act on the others 
to an exti’jit that voukl Ik* purposeless in the art of Haydn and 
Mozart Ihus in the B liat trio, Op. (>7, we find such remote 
keys iLs G major, 1 ) fiat and 1 ) major placed in positions of great 
fun(’.lioi)al iiuporUimv, until we come to the finale, which keeps 
us in suspense by ils \'ery low and quiet key-colour, contrasting 
so oddly wiiii its bacchanalian temper. Hut when the whole 
main lK»dy of this finahi has passed before us in the drab colours j 
ol tonic, dominant and sulvdoniinant, the coda miirvellously j 
explains c vcr\ thing by openijig with an enharmojiic modulation 
to the most distant key yet attained except as a transitory 
modulation. 

As Ifectliown proc'eeded, his growing sense of the functional 
expression of musiail forms enabled him to modify and .strengthen 
them until thtdr intiTuction was as free as its principles wore 
exact. In the C sharp mhior tjuartel {Op. 131) the opening fugm* 
is functionally an enormously developed introduction. The 
following alLt ^^fOy in the startling kc'y of 1) major, the “ arti- 
fic'ial “ flat .siqurtonic. is a first movement, v\ ith its development 
suppressed, and with ('crtain eh‘na‘nts of rondo st)'le as a neces- 
sary contrast to the j^receding fugue. The startling effect 
produced In* this k(‘y of I) major necessitates a simple and 
limited key-system within the movement itself, thus accounting 
lor the ai>sencc of a dcvekjpmcnt. The remaining movements 
fall into their place* among the keys that lie between the key.s 
of 1 .) major and C sharp minor. Thus the slow movement (to 
which the brief allegro modaato forms a dramatic introduction) 
is a great set of x'ariatioiis in A major, and th<? strictness of its 
variation form allows no change of key until the two brilliant 
bursts of remoter Jiannuny, F and C, in the coda. Then followcs 
a scherzo of extremely simple design, in K major, with a small 
|.;art of its trio in A. A short introduction in (i sharp minor, 
the dominant, coinplele.s the circle of ndalcd kevs and leads to the 
finale which (though cast in a ('onqiound of rondo and sonata 
lorm that would allow' it a frw range of modulation) contents 
iiseli with very simple changes, until towards the end, where it 
systematicially demonstrates the exact relation.ship of that first 
surprising key of D major to C sharp minor. 

4. The Unity of the Sonata. — gigantic emotional range 
tfi Beethoven's work is beyond the sc'0])e of technical discussion, 
e.xcept in so lar as the technical devices themselves suggest 
their emotional possibilities. The .struggle between decadence 
and reaction since the time of Beetlio\'en indicates on the one 
.‘-kle the desire to rival or .surpass Beethoven in emotional 
c-xprcbfion without developing tlie necessary artistic resource's; 
and, on the other side, a tendency to regard form as a .scheme* 
wliich the artist first sots up and then fills out with material. 
.f{ariy in the 19th ccjitury these tendencies gave rise to 
( ontro\'ersies wdnch are not yet settled ; ajid txjfore wat discuss 
what has taken p)lace since Jk'cthovcfn we must consider the 
connexion bctw’cen .sonata movements in a last new light. 

Historical \'iews of art are apt to be too cxclusi^T)y progressive 
and to K^gard higher and lower degrees of organization in an 
art-form as differing like truth arul falsehood. But in trying 
to prov(' tb.at tlie megatherium could not survive under present 
conditions, we must beware of arguing that it never existed; nor 
must w*e < ite the facT that man is a higher organism in order 
to arj/ue that a jeilv-fish is neither organic nor alive. Organiza- 
tion in art. a- dscwfuTc, may be alive arsd healthy in its lowest 
forms. The uniiormity of key in the suite forms i.s low organiza- 
tion: hut it is not inorganic until a mild seeker after novelty, 
like A. G. Muffat, tries to introduce more keys than it w'ill hold, 
'f’he interdepcndcn( c (A movamients in Haydn and Mozart i.s not 
rufdj high organization as the ideal form of the future, in which 
ibere is no more breaking up of large instrume-ntal works into 
j^parate movcmerits at all; l)ut neither i.s it a mere .survival 
from the decorative contrasts of the suite. Evolutionists mu.st 
not lone t that in art, as in nature, the survival of the fit means 
the adaj)lai'>ility>ti® enviromnent. And the immortal works of j 
art bring environment with them into later ages, j 


The large instrumental forms have, until regent times, remained 
grouped into sonata movements, because their expression is so 
concentrated and their motion so swift that tlicy cannot, 
within the limits of a single dc.sign, give the mind time to dwell 
on the larger contrasts they themselve.s imply. Thus, in the 
“ Sonata Appas.§ionata,” th(* contrast between the first subject 
and the main theme of the .second is magnificent; but that calm 
second theme lasts just the third part of a minute before it 
breaks olT. Now, though the third part of a miimte bears about 
the sam(i proportion to the whole design as five hundred lines 
does to the design of Paradise Jj)sL\ though, moreover, this 
theme recurs three times later on, once in an exact recapitulation, 
and twice transformed in terribly tragic climaxes; yet the mind 
refu.scs to be whirled in less than ten minutes tlirough a musical 
tragedy of such Shak(‘spearian power w’ithout opportunity for 
repose in a larger scheme of contrasts than any attainable by 
the perfection and breadth of the .single design within these 
limits. Hence the need for the following slow set of variations 
on an intensely quiet tunc, which, by its rigorous confinement to 
the tonic of a nearly related key, its perk^ct .sc|uareness of rhythm, 
and the absolute simplicity and strictness of its variations, 
revt'als the true pathos of the first movement by contrast with 
its own awful repose; until ils ]a.st chord, the first in a new key, 
falls like a stroke of fate, and carries ns headlong into the torrent 
of a finale in which nothing dares ojipose itself to those sublime 
forces that make* the terror of tragedy more beautiful than any 
mere appeal for sympathy. Thus the dramatic int(‘i‘dependence 
of sonata moveiru.'nts is very .strict, V'et the treatment by each 
movement of its own thematic material is so completi* Lliat there 
is little or no scope for one movement to iiiake use of the themes 
of another. Such instances as may be suspected in Beethoven's 
later works (for (‘.\ani])]e, the* similarity of opening themes in 
variou.s movx^rnents of the .sonatas, Op, 106 ^ and Op. no) are 
too subtle to be felt more than subconsciously; while, the device 
of clearly quoting an earlier movement occurs only in three 
inten.st*ly dramatic situatitms (the introductions to the finales in 
Op. JOT, the N’ioloncello sonata, Op. J02, No. 1, and the 9th 
.symphony) Tvliero its whole ]>oint is that of a .surpri.se. 

5. Thf' Sonata since Jkdhovcn. — It is unlikely that really vital 
sonata work will ever be Imsed on a kind of Wagnerian l.eii~ 
motif system, until the whole character of insti’umentai form 
shall have attained tlie state of things in which the move- 
ments are not s(;j)aratcd at all. 'fhere has been no ambitious 
or “ progrcs.sive ” coiTipo.ser since Beethoven who has not, 
almost as a matter of etiquette, introduced the gho.sts of his 
earlier movem(‘nls into his finale, tmd defended tlie procedure 
as the legitimate consequence of ikethoven’s Op. joi. But, 
while th(Te is no a priori reason for condemning sui:h devices, 
they illustrate no principle, new or old. The nearest ay>proach 
to some such principle is furnished oruu? by .Schumann, who 
always ingeniously adapts the outW'ard loniis of the .sonata to 
liis own peculiar style of cfiigrammatic and antithetic expression, 
discarding as beyond his scoyic the firutr aspects of freedom and 
continuity of rli)’Uiin, and constructing works which bear much 
the .same relation to the 4’lassical .sonata as an elalxjratc* mosaic 
bears to an easel-picture. Dealing thus with a looser and more 
artificial type of tirganization, Schumann w’as alile in his D minor 
symphony to construct a large work in which the movements are 
thematically conn(*cted to an extent which in more highly organ- 
ized works would appear like poverty of invention, but which 
here furnishes a rich source of intere.st. Many other experi- 
ments have been tried .since Beethoven, by composers whose 
easy mastery is that of the artist wlm, from long practice in 
putting material into a ready-made form, becomes interested 
in the eomstruction of new ready-made forms into which he can 
continue to put the same material. A sense of beauty is not a 
thing to be despi.sed, even in pseudo-classical art; and neither 
the many beautiful, if mannered, works of Spohr, which disguise 
one stereotyped form in a bewildering variety of instrumental 

’ In Op. loO the first two rintx?:} of the slow movement were an 
aflfTthottght added (as Beethoven told his i)ubUsher) for tho purpose 
of producing such a connexion. 
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aiml Ktcrary ettcrnals, nor the far more important and esse ntially 
varied works of Mendelssohn, deserve the contempt whirrh has 
been the modem correction for their position in their day. 
But we nwast not forget that the subj-ert © 1 ‘ sonata forms is no intre 
provinice, but covers the whole of classical instrumental mnsif*; 
and we must here j)a}' attention only to the broadest essentials 
of its central classics, mentioning what diverges from them only 
in order to illustrate them. Schubert's tendencies are Iiighly 
interesting, but it would rarr>' us too far to attempt to add to 
what is said of them in the articles on Music and Schuuiokt. 

The last great master of tlie sonata style is Brahms. A larger 
scale and more dramatic scojxi than Beethoven’s seems unattain- 
able within the limits of any music identifiable with the classical 
forms; and the new developments of Brahms lie too deep for 
more than a hare suggestion of llicir scope here. Much of the 
light that can as yet be shed upon thc‘m will come through 
the study of ('ounterpoint and Contrapuntal Forms (y.?'.). 
Outwardly wc may see a furth(»r evolution of the cohe- 
rence of the key-system of works as wholes; and we may 
es{>eciaily notice how Brahms’s modern use of kcy-n^lationships 
makes him carry on the development of a first movement 
rather in a single remotci kf‘y (or group of keys) than in an 
incessant flow of modulations which, unless worked out on an 
enormous st'ale (as in the 2nd and 4th symphonies), will no 
longer present vivid enough colours to contrast with those? of 
the exposition. Beethoven's last works already show this 
tendency to confine the development to one region of key. 
Another point, fairly easy of analysis, is Brahms’s unlimited new 
rcsourC(?s in the transformation of themes. Illustrations of this, 
as of okliT princi])les of thematic development, may be found in 
musical type in the artkde Melody (examples 8-to). Bait no 
mere formal analysis or argument will go furtluT to explain the 
greatness of Brahms tluin to explain that of Tkfethoven, Haydn 
or Mozart. "V'et by liiat outward sign of dramatic mastery in 
the true sonata. st}'l(;, tliat variety of rhythmic motion whicfi we 
havctak('n as our criterion, Brahms has not only sh iwn in every 
work his kinship with Haydn, ]\Iozart and Be(‘th<>v(‘n, hut in 
one particular work h(‘ has givtm u.s documentary evidc'tice of his 
faith in it. In Jiis last \’ears he revised, or rather recomposed, 
his first piece of ('ham her music, the trio in. B major, O/k 8. The 
nenv material difftTS from the old, not only as a fresh creative 
impulso, but also in tlie simple fat't that it moves literally four 
times as fast. Such ray)idity is not shown by any external 
display of energy ; indeed there is incomparably more n-po.se in 
the new version than in the? old. But the comparison of the 
two dearly dtmioristratcs that the true sonata style is, now, as 
at tlie outset, primarily a matter of swift action and rhvf.hmic: 
varietv; and nothing more certainly indicates the difference 
between the true st}’le and the liielc.ssncss of cl(*cadence or 
acadcrrn(ism than this sense of motion and proportion. 

In so far as the tendencies of mod(Tn instrumental music 
represent an artistic ideal wlu('h i.s foreign to that of the sonata 
withemt being false, they represent a different type of motion, 
wider in its sweej.), and consequently slower in its steps. The? 
forms such a motion will produce may owe much to the sonata 
when thi‘y arc realized, but they will certainly be beyond 
nicognition different. In all probability th(?y constitute the 
almast unconst'ious aims of the writers of symphonic ponns {q,v.) 
from Liszt onwards, just as the ('la.s.slcnl sonata constituted the 
half-conscious aim of more than one quaint writer (ff j8th- 
ccnlury programme-music. But the growing importance and 
maturity of the .symplionic poem doc.s not exclude the continued 
development of the sonata forms, nor has it so far realized 
suffu'ient consistency and independence of style to take as higli 
u place in a sound artistic consciousness. The wicler sweep of 
what we may conveniently call “ ultra-symjdionic” rhythm 
owes its origin to Wagner’s life-work, which consist(?cl in evolving 
it as the only musical medium by which opera could be emanci- 
pated from the necessity of keeping step with instrumental 
music. Small wonder, then, that the new art of our time is as 
yet, like that of Haydn’s youth, stage-struck ; and that all our 
jpopular criteria suffer from the same obsession. One thing i.s 
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certain, that there is more artistic value and vitality in a sym- 
phonic p(x?in which, whatever its defects ol taste, moves at the 
new pace and cMnbodies, hosvevcr imperfectly, such forms as that 
pace is tH for, than in an\' number of works in which th(‘ sonata 
form af)pcars as a cliimsy riould for ideas that bedong to a difl(Tent 
m(>d(i of thought. H jiom tin? beginnings exemplified by tlu* 
symphnnie pneins of the presenl day a n»'W art-form arises in 
pun? irLTriimrntal mnsi(? that shall slaiid to the elnssieal sonata 
as the rkissieal sonata stands to the suite, then we may expert a 
new epoch no k'ss glorious than that which seems to hasT ('k^sed 
with Brahms. Until this aim is realized the .sojuita forms will 
rcpn?scnt the higlu'st and pure.sl ideal of an art-iorm thitt music, 
if not all art, has ever realized. 

Set? also Bhltuoven : CoNcr kto; Hakmonv; OvliKruRB; KoMDo; 
SciiJiKZo; Shrhxm)!;; Symphony; Variations. (1), F. 'I'.) 

SONCINO, a town of Lomlmvdy, Italy, in the province of 
Cremona, ir in. E. of ('rema by st(?ani tramway, 282 ft. above 
sea-level. Bop. (t()oi). 6150 (town); (commune). It 

contains a liandsome ea<tle l)uilt in L;ifi(>-T475 for Ualeazzo Maria 
Sforz.a by Bcnedcllo Terrini (ef. L. Bx'ltrami, 7 / Casidlo di 
Milan, 1890). The town was the seat of a Hebrew 
printing-press founcUxl in 1472, lull suppressed in 1597, w'hen 
the Jews were cxpc'lled from the duchy of Milan. 

SONDEBBURG, a seaport and seasick' resort of Germany, in 
the Brussian province of Schleswig-Holstein, on the S.\N'. coast 
of the island of Alsen, of whic'h it is the chief town, and 17 
by steamboat N.E. from Fl(?nshurg. Pop. (1905)’ 7047 * 
(Xinnccted with th(? mainland by a pontoon bridge, and has 
a castle, now used as Vnirraeks, in the b(‘auliful chapel of whii?h 
many nu'mhers of the Sonderburg- August enluirg line lie buried ; 
a Liith(?ran chnnh and a towndiall. Thm* is an excellent 
harbour, and a consickM'alde shipping trade is done. The town, 
which existed in the middle of the .13th (‘(‘utury, was burnt down 
in 1864 during the as.sault by the Brnssians upon the DQppler 
tn?nehes. 

SONDERSHAUSEN, a town of Germany, capital of the 
principality of Schwarzburg-SoTider.slLansen, situated in a plain 
37 m. by rail N. of Krfun. Bop. (i905)» It possesses a 

castk*, with natural history and antiquarian collec'tions, and a 
parish church (restored 1891), with the mausokum (1892) of 
the reigning princes. There nri' manufactures of woollens and 
pins. 

SONDRIO, a town of I.ombardy, Italy, ('apital of the province 
of Sondriu, in tht^ Vallellina, 1 140 ll. above sea-k*vel, on the river 
Adda, 26 m. K. of Lakt? Como and 82 m. by rail N.E. of Milan. 
Bop. (1901), 4435 (town): 7707 (commune). The Valtellina, of 
which Sondrio is the capital, produces a. considerable quantity 
of red wine. Sondrio also has silk-works. Above the town to 
the north rise the snowclad peaks of the Bernina group. The 
railway goes on to Tirano, t 6 rn. farther ca.st, from w'hieli diverge 
the Bernina and Stclvio roads. 

SONE, or So.v, a river of central India wdu‘ch has b(‘en identified 
with the Erannoboas of the Greek g(‘ographers. With th(? 
(‘xreption of th(* Jurrina it is the ('hief tributary of the Ganges 
on its right bank. It ris(‘s in the Amurkantak highlands about 
3500 ft. above sea-level, the Nerhudda and Mahanadi idso havinf' 
their sources in the .same table-land. From thi.s point it flow;} 
north-west through an intricate mass of hills, until it strikes the 
Kairnur range?, which (.‘onslitutes the southern wall of the 
Gangctic plain. Here it turns east and ('onlinues in that direc- 
tion until it falls into the Ganges about 10 m. aboA C' Patna, aftei 
a total course of .^165 m. Its upper waters drain almut 300 m. of 
wild hilly country, which has been imperfectly c.xplored; wni.e 
in its low'cr section of ifio m. it traverses the British dislru.l's e 
Mirzapur, Shahabad, Gaya and Patna. The Soiic (’nnals, (C 
by the river, form a gr(?at systerm of irrigation in the province ot 
Behar. The* headworks an' situated at T)ehri about 25 rn. below 
the point where the river leaves the hilly ground. I he \\cir 
across the Sone at this point i.s believed to be l!u- longe.st con- 
structed in a single unbroken piec^e of ma.'Jfinry, the Icnsth between 
abutments being 12,469 ft. A main canal is takeii off on cither 
bank of tl»e river, and each of these divided into branches 
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a('('()rdinja: to the requirements of the ground. The system 
coiisisis of some 370 m. ol eanals and 1200 m. of distributaries, 
irrigating 555,000 acres. The Sone canals were begun in 1869, 
and came into operation in 1874; they f irm a valuable protection 
to the rice ( lop of Behar. 

SONG, either an actual “ singing " perfornianc'c, or in a 
lilerarN sense a short metrical composition atiapted lor singing 
or actually set to music'. In the second sense of the word it must 
strictly be lyrical in its nature; but musicians and others fre- 
<|uentl\- use. the word in the wider sense of any short poem set 
to music. A “ song,” as a form of poem, usually turns on some 
single thought or emotion, exj)ressed subjectiv’ely in a number 
of stanzas or strophes. Almost every nation is in possession 
of an immense store of old simple ballads {q.v.)y which arc the 
sponianeous outcome of the inspiration of the people (“ folk- 
songs ”), and represent in u remarkable degree their t£LStes, 
feelings and aspirations; but in addition to these, there are, of 
course, the more finished and regular compositions l)orn of the 
I'onscious art of the civilized poet. 

Jn a ])urely literary sense the song may exist, and does largely 
exist, without any ne(x*s.sary accompaniment of music. \Vith 
the acce.ssion of Klizabeth the attention of the English poets 
was immediately drawn to the importance of this braiu'h of 
lyrical literature. Tlie miscellanies, one of which Master 
Slender would have paid more tiian forty shillings to have in liis 
pocket on a celebrated occasion, were garlands of songs, most of 
them a little rude in form, only mere ** packets of bald rlnmes.” 
But about 1590 the popularity of the song having greatly in- 
creased, more .skilful writers were attracted to its use, and the 
famou.s luiglaiid'a Helicon of i6oo marked the hey-day of Eliza- 
bethan song-writing. Jn this Shakespeare, Sidney, Lodge, 
Barnfield and Greene, to name no others, were laid under 
contribution. Lyl\-, with such exquisite numbers as “ Cupid 
and my Campaspe ” (i584), had [)reced(‘d the bes. anthologies, 
and is really the earliest of tlie artist-songst(‘rs of England. 
Among superb .song-writers who followed were Marlowe (“ Come 
live with me and be my love ”), Campion (“ My sweetest Lesbia ”) 
Ben Jonson (“ Drink to me only with thine eyes ”) and Idetcher 

liei e ye Ladies, that depise ”), most of these being dramatists, 
W’Ju) illuminated their pli<\^, and added a delicate ornament 
to them, by means of those exquisite lyrical inlerpolalions. 
Side by .side with such poets, and a little later, began to flourish 
tlie scd'iool of cavalier s(;ng-writer.s, for tvhose purpose the lyric 
was self-sufficient. They added to our literature jewels of 
j>erennial lustre? — Wither, with his “Shall I wasting in despair,” 
Ilerriek with “ Bid me to Jive ” and “ Gather ye Rosebuds,” 
Carew with “ Ask me no more where June bestow's,” W aller with 
” Go, lovely Ro.se,” Suckling with “ \\ hy .so pale and wan, fond 
Lover ? ” and Lovelace w'ith “ 'J'ell me not. Sweet, 1 am unkind.” 
This w'as the classic age of the true British song, vvliic:h survived 
all other forms of poetry after the decay t)f ia.ste, and continued 
to flourish in the hands of Dryden, Sedley, Aphra Behn and 
Roc:hester down to the la.st decade of the iSth century. That 
outburst of song was follow'ed by nearly a hundred years during 
which tlie simplest and more direct forms of Isrical utterance 
found c(jrnparatively little encouragement. Just before the 
romantic revival the .song reasserted it.s jjusition in literatun?, 
and achieved the mo.st splendid .su(;c(?sse,s in the hands of Burns, 
who adapted to his purpose all kinds of fragmentary material 
whicti had survived up to his time in the memories of rustic 
persons. Jn Scotland, indeed, the .song was rather revived and 
adorned than r(?.suscitated; in England it may he .said to Jiavc 
been r(?created by Blake. At the opening of the 19th century 
it became the vehicle of some of the loveliest fancies and the 
purest art of (’oleridge, Keats, Shelley, Byron and Landor; 
while in a later day songs of rare perfection were composed by 
Tenny.son and by Christina Rossetti. (H. G.) 

Son^ in Music. 

The history of .song as a musical form falls into two main 
divisions, the one belonging to th(? folk-.song, the other to the 
wi-song. Though the line of demarcation betw^eeu the two 


cannot be definitely drawii, for they have acted and reacted upon 
each other ever since music existed as a cultivated art, yet it 
may reasonably be maintained that the folk-song, which lies 
at the base of all music, preserves, and has in all iiges preserved, 
characteristics such as must always distingui.sh the rude and 
unconscious jiroducts of the human mind, working more by 
iastinct than by method, from the polished and conscious pro- 
ducts of the schools. Jhii* the ])urpo.ses then of this article, 
arl-song may be distinguished from folk-song by the fact that it 
is tlie work of trained musicians and is designed, at any rate 
after the close of the i6lh century, for voice with instrumental 
accompaniment, w'hcrcas wc shall restrict the term folk-song to 
such meJodie.s a.s appear to have been the work of untutored 
minds, and to have arisen independently ol any felt necessity for 
harmonic support. 

The early hi.story of song on its musi(?al side may be regarded 
as the history of the c?volution of melody : and since what is 
known of melody before the end of the i6th century, apart 
from the folk song, is extremely slight, it is in the folk-song itself 
that this evolution is jirirnarily to be studied. Previously to the 
period named the instrumental accompaniment to vocal melody, 
both in the folk-song and in the art-song, played an entirely 
insignificant part. Afterwards the new conception of harmony 
W'hich came in with the 17th century not only .shifted the basis 
of melody itself but made the instrumental accompaniment an 
essential feature of artistic song. Though it lies beyond the 
province of this article to discuss fully the complex questions 
involved in the evolution of vocal melody, some sliglit sketch is a 
necessary })reliminary to a i)roper understanding ol the subject 
under ('onsidcration. 

It may be a.ssurnt?d that in the course of ages the uncouth 
vocal utterances ol primitive man developed, under the influence 
of an instinct for expressing his inner nature through 
a more express) \’c medium than language alone, into rgns. 
sounds of more or less definite pitch, bearing intelligible relation- 
I ships one to another ; and that from these emerged .short phrases, 
in which rhythm probably played the principal part, reiterated 
with that intftrrninable persistency, which many travelh?r.s have 
not(?(l a.s characteristic of savage nations in the present day. A 
further stage is reached when some such primitive phrase is 
repeated at a different level l^y way of contrast and variety, but 
melody in any true st?n.se of the word docs not begin till two 
different jilirases come to be combined in some sort of scheme or 
pattern. W hen the power to prodiax? .such combinations become 
common in a nation, its musical historv^ may be said to have 
begun. ^ Racial characteristics are displayed in the choice of note.s 
out of which such phrases arc formed. But in all races it may be 
surmi.sed that the main determining cause in the first instance is 
that natural rise and fall of the voice wdiich gives expressiveness 
and meaning to sj)eech, evc?n though contributory cause.s arising 
from the imitative fai'ulty ('ommon to man may perhaps l.)e 
admitt(‘d — such as the sound of the wind, the waves of the sea, 
the cries of animals, the notes of l)ird.s, the striking of one object 
against another, and finally the .sounds made by primitive 
instruments. The tendency of the .speaking voice to fall a 
fourth and to rise a fifth has often been noted. It is j)rol)able 
that the.se intervals were among the first to be defined, and that 
the many modes or scales, underlying the popular melodies of the 
various nations of the world, WTre the result of difierent methods 

* J£ the one phrase is reiir(;senled b>' A, and the otlurr by the 
conunoixist melodic scheme.s presented by the folk-.songs of the 
w'orld nmy be viewed thus — AD, A A D, ADD, ADA, A DAD, A A DD, 
A A DA, ADDA, Of these, Ihost? in which the o]>eiiing phrase A is 
repeated at the conclusion are the most satisfactory, for both instinct 
and reason an? gratified by a connexion between tlie beginning and 
the end. 

As exact conformity to jiattern b(?comes wearisome aiifl is alien 
fo the progressive instinct, the element of suqirisi? is introduced into 
the above scliemes by various modifications of the repeated phras<' 
on its second apiiearance, or by tlie entrance of an entirely new 
jihrase C. in some fine melodies there is no repetition of phra.se, a 
numiicr of difierent phrases being knit, by principles, which d<‘ly 
analysis, into one structure. Such melodies imply a melodic stmst? 
of an exceptional order. Many melodies involve more than four 
jihiases ; of these the rondo form .should be mentioned - ADA (. ADA, 
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of dcterrrtiiling the intervening sounds. It has been generally 
assumed that the fall of a fourth is the interval earliest arrived 
at by the instinct of the Indo-European race — and that inter- 
vening sounds were added which resulted eventually in the three 
possible forms of the diatonic tctrachord, the earliest being that 
which is characteristic of the ancient Dorian mode or scale (the 
basis of the Greek music\'il system) in which two tctrachords, 
having the semitone between the lowest note and th(? next above 
it, are superimposed (see .bourgault Ducoudray, Introduction to 
JO Chansons de Crece et d" Orient). 

It must, however, be remembered that the popular instinct 
knows nothing about tctrachords or scales, which arc abstractions, 
and only creates melodics, or at least successions of sounds, which 
arc the outward expression of inward feelings. The Greek 
theorists therefore, in recording certain modes as being in use in 
their day, were in effect merely stating results arrived at by 
analysing poj)ular melodies - and from the persistence with whicli 
the Creeks, and following them most of the musical historians 
of Europe, have insistcnl upon a tetrachordal basis for the art of 
music it may be assumed that in these melodics a basis of four 
diatonic notes was a conspicuous feature. 

It is a feature which marks a ('onsidcrablc number of folk- 
songs heard in Greece at the present (la\ , and also of many folk- 
songs whi(di are not Greek, the Breton, for example (see Bour- 
gault Ducoudray, Chansons de Basse- JiirUf fine). The interval of 
a fourth is nearly always prominent too in the music of savages. 
Jf it is natural to connect thtjse facts with the drop of a fourth, 
characteristic of the speaking voice, it is dangerous to assume an 
exclusively tetrachordal period ’’ of primitive song, at any rate 
till it can b(; sliown that melodies based on other principles did 
not exist side by side wdlh thos(5 that are tetrachordal. From 
the rise of a fifth and the fall of a fourth, the odave, which 


the reader is referred to I.M.G.). As characteristic as any is 
the melody of the Christian hymn which begins 



■J 0 ii. 



Te lu - cis an - te icr - mi-num, 


and concludes 



Sis prae- siil et nis - to . cli - a. 


Another is the Hungarian folk-song ; Nem SzoktamA 









H'sults from combining these intervals, may w'ell have becomt? 
familiar at a very early ef)och. lndt?ed a prolonged howl Ixjgiji- 
ning on a high note tind descending a full octavt? in semitones- - or 
notes approximately resembling semitontis- is rccordexl both of 
the Caribs and of the natives of Australia, so that familiarity w’ith 
the octave need not presuppose an advanced stage of musical 
develojmicnt. 

To pass from the sphere of mere sf)ecu]ation nearer to the 
domain of history, it may be usstTted with t'onfidence that the 
oldest form of song or chant w^hit’h can be established is found 
in certain recitation formulae. 'I’liese, as is natural, will be found 
to be derived from the rise and fall of the voice in sy)ecch. It is 
therefore not sur])rising that O. Kleisclicr {Sawnielbdnde der 
internationalen AIu'^ih-GcselUchajl, Jan.-Mar. 1902) is able to 
triK'e practiiwlly identical foriiiulac in the traditional methods 
of reciting the Vedas, the Koran, the Jewish and Christian 
liturgies. The simplest form (onsists of four notes (a diatonic 
tctrachord), a reciting note, preceded by two notes rising to it, 
and followed by a fall, or cadcaice, for the close, the vou:e rising 
above the reciting note in order to emphasize important words, 
or ac’cording to the nature of the sentence. An extended form 
is both natural and common. 



The influence of these and similar formulae, upon popular | 
melodics can be illustrated by countless examples (for which 

1 I'lie dtirivation of such formulae from more primitive incan- 
tations of and medicine men is a possible and i>lausil)lc 

theory (sec J. Combarieu, La Alusique : ses loU ct son Evolution, 
l^aris, 1907). 1 


Many French songs have* been collcc'tcd in recent years, of which 
the following formula, or variations of it, form an essential 
I feature : — 



This corresponds closely with the third example given above. 
That th(! melotiies in f[uestion are of gnrut antiquity may be 
inferred from the fact that they are almost confined to the oldest 
class of folk-song, that w hich celebrates May Day and the begin- 
ning of spring. M. Tiersot {ha Chanson pohulairc en France, 
]*aris, itSSq) plausibly finds in thimi a survival of a melochV 
fragment, whic'li may have belonged to pagan hymns in honour 
of sjiring, Imsing his supposition ujxm th(‘ fai't that the phrase 
in (question oecxirs in th(‘ melody of the Faster h\'mn “ 0 Filii 
et Filiae.’* The nu^dieval (!hurch, ju'ting on principles familiar 
in all ages, may well have helped to merge a pagan in a Christian 
festival by adopting, not merely old rites and ol.eservanc.es, but 
thv' actual melody with w'hic:h these had for ages bc‘en associated. 
A similar survival in ]‘Yench folk-song is that of the melody of the 
Tonus pere^rinus, the chant used for the psalm “ When Israel 
came out of Egypt (mentioned in the 9th eentur}’ by Aurelian 
Reome as being very old). Its appearance, like that of the 
Easter hymn, in songs, which on other grounds can be proved to 
be of great anti(|uity, points lo the probability of its being of 
popular origin. It also bears (.‘(jually strong marks of being 
derived from a recitation formula, as indeed its appropriation 
for chanting a psalm sufbciontly indicates. 

Endeavours to detach other j)rimitive formulae from the 
popular melodies in which they are enshrined form a branch of 
folk-lore now being ac'tively pursued. It may be hoped that 
‘‘ comparative melodology — if the phrase may be coined— will 
do for this department of musical knowledge what the science 
of comparative philology has done for language. Oscar Fleischer 
{IM.G. i. i) has endeavoured to trace the history in Europe of 
the primitive phrases belonging to the melody of “ Les S6ries 
(or Vnns esi Deus) as given by De yiJlemar(|ue in Barzaz-BrHz 
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N(h 1, in the musical appendix, as also of the opening phrase in 
the old Christian hvmn^ “ Conditor alme siderum ’’ (attributed to 
iiishup Ambrose) ; — 

J-; — N ^ ^ M 

The phrase here belonirs to a ira'lody In the Phrygian mode^ but 
when it is used in major melodics its characteristic notes are 
ih^'st; of the common ('hord, with a. rise to the sixth at the point of 
( liiiiax, corresponding to Uie rise in the recitation formulae 
given al)ove. 

iiy wliiii. j)roeosses the notes of the common chord became 
uiiis’ersaliy e^itablished it is not possible to determine, but it 
may I.k‘ said in a general way that the reference to a given tonic 
was fell in ;dl ages to bo a necessary condition even of the 
simplest melody, and th;U , as the melodic instinct grew, an almost 
equal nc<'essitv was found for a point of contrast, and that this 
point of contrast b(‘caine willi most nations of Aryan origin the 
hfth note abtrcf tiie Ionic, at any rate in the more popular scades. 
Cumbarieu {/. : M:isiguc^ p. 121) observes that we owe the use of 
the octave, t!ie fifth and the fourth to the South and Eiist, but 
that the importance of the third in our modern musical system 
is due to the instinctive genius of the \Vest and North, i\r. to 
Kngland and Scandinavia (see also Hugo Riemann, CcsrhicJitc 
ties Musiklmoriej l^eipzig, 1898, and Wooldridge, Oxjovd lli<:tory 
of Music, i. 161-162, where the well-known (flotation from 
(hraldns Cainbriensis, or Gerald Larry, of tlic 32th (cntury, 
estabii.-.liing the fact of part ringing in luigland, is given). If, 
its Itas been shown, tlie origin of many inoloclies <*an be trij('cd to 
lonuulac originally used for chanting or reciting, it must not lie 
forgotten that formulae thus derived assume \’ery dilTc**. ;it 
(haracters under the influem/e of more <lecidcd rhythms iheui 
that of speech. To accompany bodily mo\emcnt.s (which by 
a natural law become rhytlimical whc‘n often n'peated) with 
mude, vocal or in.strLirn(?ntal, is an ahnost iinl\ersal liuman 
instinct, wlicthctr to alleviate the harden or the monotony of 
labour, as in rowing, sowim?, spinning, hammering and a :-( ore 
of other pursuits, or to promote pleasure and excitement, as in 
the dam (f. 

It is un.safc to infer, as some have done, from tiie custom, 
known in all ages, of dancing and singing at the same time, 
tliat .song arose a.s a mere accessory to the dance. It i.s more 
jirobable that the dance has its origin in the mimetic actions, 
which are the natural accompaniment of rudimentary song. At 
the same t’me, no one will deny that races with ballads of their 
own early marie use of them for the dance, and that, especially 
on the rhvihmical side, nielodv owes to the dance an incalculable 
debt.i 

It may be assumed then lliat upon some sneh basis as ha? 
licen roughly indicated the different nations of the world hav^e 
develfjped each their own musical piirascolrjgn-, emanating from 
and answering to their several ruieds and temperaments and the.t 
the short melodic phrases, out (d which folk-i unos are made, have 
their roots in a past as distant as that in which the elements of 
ic.:.,t!agc were formed, and that the popular instinct which 
ihr'fjgh countless ages has divcTsificd tlmse fomi.s and arranged 
them into Tnelrjdi(-s, >vhr):;(i coii struct ions are mostly susceptible 
to analy.ii is the same in .linet as that which has given to 
language its grammar and its syntax. 

In proceerling now to the arlual history of .son^^J^^Europe, 
it must be remembered I’-at it is irrajparably conneeted w'ith 
history of M lody t'U within comparatively recent 

::anjffn times continued to fulfil its original function of 

Lurope. enhancing the value and expre.s.sivcness of language. 

For poetry" of the q)i(! kind with the long lines common to early 
Tau’opean peoplcs^^ome .such forms of chanting as have been 
indicated must haWsufheed. 

• For the igfiMjlfiibf the refrain (roh commimal dancing and 
siiiginc, f/o U.fc3!pari>, English o j. Nor should the 

abSoci ai/H of dHticing witli all primiiiv'c n ligious ceremonies be 
forgoi a— see K. ^1. Freeman. Sohooh of Hellas \1007)* 



Melody, as vre understand it, with compact form and balanced 
phrases, could only have existed if and when the same qualities 
appeared in popular poetry. This was probably the ease long 
before the taste for long epic narratives began to disappear in 
favour of more concistj forms of ballad and of lyric. The stanza 
form must have been gencntlly familiar in the early middle ages 
from the Latin hymns of the Church , and these hymns themselves 
are likely to have been formed, in part at any rate, on models 
which w"cre already known and popular. 

We have definih^ information that in the early middle ages two 
sorts of popular poetry existed — the historical ballads (descen- 
dants of those alluded to by Tacitus in his Germania 
as oharactcri.stic of the Germans, and as constituting soag* 
their only historical records), and popular songs of a 
character which caused them to l)c tles(‘ril)ed as cantica nejaria 
by St Augustin(‘ ; the council of Agde (506) forbade Christians to 
frequent assemblies where they were sung; St C^saire, bishop 
of Arles, speaks of the chants dialHdiquas sung by country 
folk, both men and women; the Council of Cluilons menaced the 
women, who seem to have been the chief ofTender.s, with excom- 
munication and whipj)ing; lastly Charlemagne, whose love for 
tJic bettor clas.s of song is attested by the fact that he ordered a 
colloction of them to be made for his own use, said of the other 


“canticum turpe et luxuriosurn circa ecclesias agere omnino, quod 
et ubique vitandum est.'’ Beyond the fact of their cxislence we 
known nothing of these songs of the early middle age.s. Their 
influence on the popular mind w'as vigorously resisted, as we 
have .seen, by the Chure.h, and for many centuries efforts were 
madt; to supplant them by songs, the subjects of which were 
taken from the Gosj)t.‘l narratives and the lives of the saints, 
so that folk-song and church song strove together for poj>ularityrf 
DoubUc.ss the chnridi song borrmved musical elements from its 
rival : nor was Uie fcjlk-song uninfliienccd in its turn by the tradi- 
:ioual jnu.sic of the Church. In considering this latter music, 
it is important to distinguish between the mtjlodies adajued to 
the pro.se porlicais of the ritual without definite rhythm, and the sc 
of the h)iims, where the metre of the Latin verses and Mu*ir 
^.ttinza form nectessilalcd a corresponding rhythm and musical 
f' .rm. Rh\ Ihni in music, which has its origin and counterpart in 
the regular bodily movements involved in various departments 
of labour and in the dance, must, as has already been said, have 
always been an essential fc-ature of popular melody, and it is 
reasonable to conelncle from its absence in the plain-song, and 
indeed for many c(*]itLiries in the compositions of mu.sicians, which 
!\ad the plain-song for their basis, tliat these hymns, whicli repre- 
sented the popular part (;f the Church services, were also repre- 
sentative of the popular tastes of the time. In all ages the Church 
has drawn largely from popular semg for the melodies of its 
Jiymns. It is moreover in the highest degree improbal.)le Lliat 
the Church .should have been able to evolve out of its inner 


consciousness, w'iilioiit pre-existing models, a melody — to take 
a single instance- - like that of “ Conditor alme siderum ” — the 
.surviN^al of which in innumerable European folk-songs has 
already been alluded to. 

Numerou.s additions to the store of plain-song melodies were 
made l)y the moria,stic composers of the middle ages; the most 
notable is that of the Dies Irae, of which the words arc attributed 
to I’homas de Celano (d. 1250). 

Reference should also lx; made to the music of the liturgical 
dramas or mysteries, popular in medieval times: The Lamentaiion 
(if Rachel j The and Foolish Virgins and The Prophets of 
Christ, arc given, both text and music, in Coussemakcr’s LTIar- 
monie au vioyen age. They reflect the severe sUde of the plain- 
s)ng, and w’ere probably intended for cultivated rather than 
pr)pular audiences. The same is probably true of the secular 
songs quoted in the same w"ork. These have a special intere.st 
as being the earliest specimens of song whic'h have come down to 
us in Christian times. The best known is the “ (k)mplainte,’’ on 
the dcatli of Charlemagne (emoted in many histories), the digni- 
fied, if somewhat dreary, melody of which revolves mostly on the 
first three notes of a major scale, once rising to thc‘ fourth (thus 
recalling the old recitation formula). Rhythm is practically 
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absents On tbe other hand, the song in honour of Otto IIL has 
definite rhythm and a degree of tunefulness. The “ modus 
Ottino ’’ was a well-known air, which, unlike the rest of those 
quoted by Coiissetnaker, was probably of popular origin, for the 
Latin words do not fit iho melody and prol^ably repre^sent a free 
translation from an original in the vernacular tongue.^ 


Modus OKttic. 



re - fert, in no -mi • ne Ot - tine die - tus, qnadarri 
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--- 



noc - te mom-hra su - a dura col-lo-cat I^a - la - ti - urn 



ca - su fill • bi - to in - ilam • ma - tiir. 

(12 morfi stanzas.) 


More remarkable still is a Chanson de Table of the loth 
century, a really graceful melody, the quotation of \\h\d\ may 
serve to destroy the illusion that the major scale, sr) ofi(?n 
described as modern, has an>' other claim to th<‘ title thiin the 
fact that it has been prerserved by modern inusicians, while 
others have been discardiid. 



me - um di - li-go: ln*tra in cn - hi - cu-him 



me * uui, or-na-meu tis enme - Us or - na - tinn. 


In the same collection may be found, beside other historical 
songs, two odes of lloetliiiis and two inh's of Ilorac'c, set to 
music;- but whether tlic melodies given represent medieval 
music or Roman musi<', corrupted or not, it is inipi^ssibk; to 
determine, 'fhese songs have been dwelt upon, for they not 
only represent some kinds of music that were sung in the qlh and 
loth centuries, but indieate the sources from which later on the 
work of the iroubacloiirs was dt^rived. 'J'hey may be summed 
up as church-song and folk-song, and the s<jngs by more or Ic-s 
cultured persons made after these models. l'’or the ^iubsecjiu'nt 
history of the art the folk-song represents !)y far the most potent 
influence, but the melodies quitted by Coussemaker which might 
be regarded as the works of the popular instinct afford in- 
sufficient data for safe generalization. More dir(*ct evidence is to 
he found in the T2lh-centiiry pastoral play — Le Jen de Robin 
et de Marion, till within recent years considered as the work of 
Adam de la Hale, hut since the able criljVism.s of M. Tiersot in 
the work referred to above, likely henceforth to he regarded as 
^ This melody, which is plainly derived from recitation, with A 
tonus closely rcscmiblcs that of Ljdmur, a folk-song of 

the Facroo islanders, noted by H. 1 'h.urcn in 190a and idemtified by 
him with a piece of recitation (“Fili enre") from a I2lb~century 
Drame liturgique ** (deciphered by O. Fleischer, Krumensturfien^ 
Bd. 11 . p. 23 )- See Folkesang/iti paa Favoernc, H. Thnren (Copenhagen, 
1908), Identity of style between a popular song of the 9th century, 
tzdrame liturgique of the t2th and a folk-song still s\nig in the 2oih 
is sutbeiently striking — esi)ecially in view of the fact that in the 
Faeroe Islands instrumental music is practically unknown. 

Lord Aslihurnham has a Virgil of the loth ctmtury, ‘Slans 
lequcl Ics discoiirs directs de FEneide soiit accompagnes de notations 
musiotUcs" (Coussemaker). 


the oldest collection of folk-songs in existence; for il^e original 
compositions which Maitn^ Adam has bc(|ucathed to posterity 
preclude us from believing that he could have originated tl.c 
dainty airs contained in that play, of which Robin m'aime is 
generally familiar, and is still to bo lioardon the lips of peasants 
in the north of France (see Tiersot, p. 424, n.). IfM. Ticrsol's 
vi(iw is ci>rn‘ct, tltc mcl(>dios in Robin et Marion may be lak<*n 
to represent the jjopiilar styk' of an epoch considerably anieriur 
to the dale of the pla\- ilsclt (tliough allowaiK'o must be made for 
the correct iug hand of a ])i\.fe:;:'.iuual iniisiciaii) which is our 
excuse for introducing^ them at this place. 

Before spcrulciug of the songs of trcjubadoiirs, troiiv^rcs and 
minnesingers, allusion must be made to a class of men who 
played a part the importance, of which both in the social and 
pt)liti('ul life of the middle ages is a1lcsl((l by innumerable 
chroniclers and poets, wi. the skalds, bards or minstrels — the 
chief depositories of the niir ical and poetical traditions of the 
several countries to whicli they belonged. 'ihf*y varied greatly 
in rank. Some were at tached to the retinue of kings and nobles, 
whilst others cai.en'd fi>r thi; ear of the pf'asantjy (eventually 
to 1 k! classed with jugglers, acn.ibats, hear wards and tlie like, 
sharing the umuiviablc reputation whirh attaclicd to thes(‘ 
r(‘j)resentatives of popiikxr mcdiewil amustantiiils). That these 
latter were also welcome at the halls ot the great, is an estab- 
lished fact, wliich may serve as a reminder th.at in feudal times 
the distinction that now exists between tire music of tire ciilti- 
vaied classes and rrf the peasantry was Init slight. The style 
of the cliurch music \vas as universally familiar as the style of 
the folk-song, in>r musicians, both of h’gh and lt)W dcgrt;e, no 
other models existed. 1'his fact is patently clear when tlu^ songs 
of the Iron I rad ours, tnniv^res and nrinnesingers are studied. 
Those minstrels continued the traditions of the heller class of 
their predecessors, with stri\ ings afu?r a more poli.dicd, elaborate 
and artistic siyh;. In forming th(‘ir style njxm a.n admixture of 
folk-song and churcli-song they iii fact assiniilated ricitiier, tind 
created a moirgrel irrodiict witiioiit laal \italily^ — a ])rocluct Ural 
left pi'iK'tically no mark uyron the subs equent dewloyrnrent of the 
art. The astonisliing skill which they t‘xhibil<‘d in adapting 
the langua»(e of pof‘tiy to tJa; most c(jin]rlica1c(l mi'trical forms 
deserted them wlasi they Uaa’Iicd the qiu‘sli()n of musical form 
and of mi^lody. Indeed their music, cxax'pt in rare instances, 
was an adornment wlrich the jrot'lry could luxvc (lisj)eii^ed with, 
and may be n'gixrdcil in tber main simply as a coni'cs.siun to iht* 
immemorial custom of treating nui.sic and poetry as insepartahle 
arts. 

Tlu? real imyrorlanro of llicsc nrurtlv minstrels in tlie Jiislorv 
of song consists in t.lx'ir hai'ing firmly esiablished the rhynring 
stanza .'is the ^Thi<•l(* for the cx])res:;ion of lyrical feeling, fur 
with th(* rlu’miug stanza a corn*; .ponding compact and sym- 
iviclriced hkI'. (*i«; f- rrn was Iroiind to c(aiie. It was however 
reserved for the yv.q ukir ins.tinct, .'incl not for lrouv<}n\s and 
minnesingers, to dcvi lo|*> this f(u*m (it probable loo that some 
at loiisi of the slanza fcnris enrployed belonged first to popular 
j)oetry and v.xTe afterwards dex'ele.yicd arrd el.'iboratcd by these 
miisieians of the great houses). T'!i(‘ sdieme upon which th(‘ 
lyrical stan/a w;is iisiudly based was one in wluVh tw'o similar 
parts (('ailed by tlic G(Trnan Mei.stersingers, SiolLcn or props, 
and conslitiiiing llic Aufgisang or opening semg) were followed 
by an inrkq.'eiulont th.ird y)art, the length of which was not 
prescrilxxl (calk'd Ahursang or (‘on(Fuling song). The 
cornpk'te stanza v/ps called Lied {\nd wa.s knit together by 
rliflcirnt .seiiem(*s of rhyme, fujr the first part the troin^^rcs 
and Meisirrsiugers w(*re content witli some simple ydirase, often 
borrowed direct from the folk-song, rt pciiting it as was natural, 
for the exactly similar second pait : then for the third the 
styles wa.s apt to clninge tov;arrls tlie e(U'lc^sia.stical .and to wander 
aimlessly on to an unccaivincing conclusion. I'he popular in- 
stinct \ras finer, for we find in innumerable folk-songs, lielonging 
to the 14th and 15th centuries, that the greater It;ngth of Uut 
Ahgcsang was seized upon as an opportunity, not merely for 
in.tri.-ducir.g fn-h mc.terial, ;ifler the repetition of the phrase 
attach d to tl.e two Slol/en^ but al:>u for a return to that phr^sc^ 
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tjo break away from polyphonic traditions. Le Roy's Airs dr 
Cour, published in 1571, may lx? cited in proof of this slatcmont. 
Of these airs “ Jc suis amoxir ” is somewhat in the <ltidamatf)ry 
• ('('italive si vie of Cacciiii’^ niitsirhv (see Sammclbaude, 

]nt. Musik Cfisrllsrhalt, article “ Airs cle Cour of Adrien le R(»y,” 
by Janet Dodge). Generally sptiuking, it may be said of early 
FreiK'h songs that they were longer in shiiking off the influence 
of tlie past than the songs of the Italians, many trii'ks of ex- 
pressions, belonging to polyphonic, times, surviving both invoice 
parts and accompaniments. In the voice parts sometimes 
the intlueiK'e of po])u]ar song is evident , at others they are neither 
meiodiinis nor yet declamatory, but merely suggest a single 
[lart in a polyphoni(‘ composition, while the accompaniments 
for the lute are generally a mixture of c!\or(ls used witli harmonic 
eflerts, and certain poKphonio tricks inherited from the piist 
two centuries. In Kngland two books of “ Ayres," for a single 
\-oice with lute a<’companimcnt, one by Joric'S, and another by 
Gimpion and Rosseter, were pnldishcd in i6oi ; Joiics in liis 
preface claims that his songs were tl^e first of the kind, and 
kosseter says that th('sc of Campion had been f('r some time 
" privately imparted to his friends.” l:*.otli sets therefore seem 
to be independent of Caccinis !\uo:h' inusichc, tjie influence of 
which was nut ft‘lt fur some ytN'.rs. In England the break W'itii 
the past was less \iolcnt and sudden than in Italy; for tlic 
estiiblished practice of arranging popular songs and dances 
as lute s(do.s led naturally to, and profoundly influenced, the 
later " ayres ” with lute iK'compaiiinient. As I )r ^\’alker remarks 
(Histfny of Musir in j). i:?r, CIsHTidon Prc..s, IQ07), 

“A folk-song of 1500, a song of Thomas Carnjdon, and a song 
of Henry Lawtis arc all bound together by a clear and stroi.g 
tie.” In a simple and iiiiprclcntious w'uy those first Kngiisli 
attempts at ,solo-song were singularly successful, 'i'he best 
of them, such as Rosseter’s ” And would }'()u see my Mistress^ 
fare? ” and Campion's *• Shall I com<! if I swim ? ” nmk as rnaster- 
piciTs of their kind. Both in structure and in feeling they 
exactly cati'h the essentials of th<j lyrics of the period. I’licir 
daintiness and chai’m make it easy to forgi\'e an air of artifi- 
ciality. \vhi<‘h wes iifur all inevitable— if the songs w^ere to 
reyircscnt tlie spirit of ilicir cnvironnu'nt.^ 

Meanwhile Italian con:TK?sers, who, in spite of the frottole, I 
viilote, villanellc, balh^iti and falalas (arrangements in vocal 
j)arts of j)opular melodies common in the lust lialf of the i 6 t.h 
century) seem to hnve been unaffected in tlic n<nvsongin()veiricnt 
by popular infliu'nces, went straight from tlu; polyphonic to 
the recitali\c style, and advanced with extraordinary rapiflity. 
Mclodv wa,s (juickly added to relieve the monotony of recitative 
\vhi('h must li;n-e been acutely felt by the hearers of the early 
operas, and cruisidcrc.bl • luK-ance in this direction w’as made 
bv Cavalli anri ('esti (set; Oxford Uislory of Music, vol, iii., for 
details of theor methods). Muntcverd(u lliuupdi a greater genius 
than either of them, did not succeet] in forcing the d«aringc(UMlities 
of his own conceptions on others, 'fhe famous lament of y\riadne 
w'as the expression of an individual genius tusting all rules aside 
for the sake of poignant emotional cfTect rather than the begin- 
ning of a new' epoch in song, (.'nrissirni and Rossi in oratorio 
and cjintata (a word which then mendy deseribed a piece that 
was sung, as sonata a ])ieee that wa.s ])liiyed, and consisted 
genendlv of ailernate recitative and aria) brought the organiza- 
tion of melody to a high degree fjf elaboration, far lieyond 
anything attempted by Cavalli anrl Cesti. In their hands the 
derlamator\' methods of Montoverde were made subonlinate to 
larger purjjoM-s of design. A ])Toad and general eharac-tcrization 
1 Jotm ! ) t-hf chi^'f of Knglh'li lut<-Tiisfs, j)nl)li'’!urM fns first 

book of sontr aid ayres in four jiarts in 1597, " So made* that all the 
parts t<jgct.lier '>y titiiev of them sr.ncvaUy may be sung to the lute, 
oipherioa or vi J r’a g;imba." "J hough not ctrictiv s}^ei,kiiig WjIo- 
songs they arc i.oo imj^r^rtant not to l)e mentioned. 'J'hrei; otfier 
hooks followed in i'>oc», jCjo^ujid TOT2,inthf! second of which appears 
the famous “ Flow my tears " (Lachrvm^ie) tor tw'O vojccs, but al- 
most (.(jually effective as a solo, and doubtless often u.serl as such. 

It ii published in \ol. vii. of Euterpe (iireitk(jj)f & HarbJ, London), 
whicli : !.-o''if 6 ^w.tin.s a valuable monograph on English lutcnists and 
Janet Dodge. Lowland's few solo-songs arc 


of emotional sitiiationR was more natural to them and to their 
successors than a treatment in which points arc emphiusizcxi in 
detail. It was moreiiver inevitable in these (;arly developments 
of musical st) le, in which melody had to pln.y the leading part, 
that such sacrifices as were n(;ce.ssary in bakindiig the riwil 
chiinKS of cxi)ression and form should be in favour of the In.tt('r 
rather than the former. I>ut the formal pcrftH'tion of melody 
was not the only problem which 17th-century Italian composers 
had to face. The whole question of instrumental accompani- 
ment had to be worked out; the nature and capacities of in- 
struments, including the voice itself, bad to be explored; the 
re<;onciliiition of the new art of harmony with tlie old art of 
coiintei‘]:)oint to be effected. It speaks volumes for tlie innate 
mu.sical sense and technical skill of the early Italian composers 
that the initial stage of tentative effort passed so fjiiickly, and 
that at the close of the 1 7th (‘entuiy^ we are t onscious of breathing 
an atmosphere not of ('xperimenlal work, but of mo.ture art. 
Alessandro Scarlatti (i 659-1 725) sums up the period for Italy, 
That much of his work is dry, a mere exhibition of consummate 
technical skill without inspiration, is not surprising when the 
quantity of it Ls realized, and also the unfavourable conditions 
under which operatic composers had to work, but the best of 
it is singularly noble in conception and perfect in design. The 
same is true of the best w'ork of Legrenzi, Stradella, Calclara, 
l.i'onordo Leo, Duranb*, work whicli wjis of incalculable im- 
I jiortance for the dcvc'lopment of musical, and particularly of 
vocal, art, and which will always, for minds attuned to its atmo- 
sphere of classical intellectuality, severity and self-restraint, 
possess an abiding t^harm; but (xirnparatively few speirimens 
have retained the affections of the w^orld at large. Girissimi's 
“ Viltoria,” Srarlatti s “ O Cessate ” and “ Lc Violctte ” are 
the most notable exceptions (” l^iela Signore ” is not included, 
iLs no one now attributes it to Stradella). 

The almost universal })refcr('ncc of the Italians in the 17th 
and J8th c(;nturies for the aria in da capo form involved serious 
sacrifices on the driimati(; and emotional side; for although 
this form was but an elaboration of the folk-song type, ABA, 
yet it involved, as the folk-song type did not, the repetition 
not merely of the melody of the opening part, but of the words 
attached to it. Jt is this douhlt; repetition which from the point 
of vi(;w of dnirnatic sincerity forms so disturbing an element. 
Ihil composers, as has been remarked, w^ere too much occupied 
witli exploring the formal possil>ilities of melody to establish a 
really intimate connexion between music and text (Mont(?ver(le 
being a nolal>le excej)tjon), a detailt;(l interpretation of which 
lay outside their sch(‘me of song. Elalioration of melody soon 
came to involve much repetition of words, and this was not 
k'lt as an absurdity so long as the music was broadly in accord 
with the atmo.sphcre or situation required. A few lines of 
poetry were thought siiflkM'ent for a fully developed aria. Kx- 
cej)tions are however to be found in what is known as the 
reciiativo arioso- oi wd)ich remarkably line spci'imens aj)pear 
in some of Scarlatti’s cantatas — and in ocxasional songs in 
slighter form than the tyratin()us da capo aria, such as Caldara’s 
“ Gome raggio di sol ” — which foreshadows with its dignified and 
expressive harmonics tht; Schubertian treatment of song. 

Helore Scarlatti's death in 1725 symptoms of decline had 
apf)'jarecl. lie was him.sclf often rompeli(;d to sacrifice his finer 
instincts to the popular demand for mere vocal display. A 
race of singers, who were virtuosi rather than artists, dominated 
the taste of the public, and forced composers to furnish oppor- 
tunities in ea(’h role for a full display of their powers. An opera 
was (;xpected to provide for each favourite five kinds of aria ! 
{aria cantahilcy aria di portamento, aria di mezzo carattcre, aria 
purlanie and aria d’ a^ilitd). It was not long before easier and 
more obvious types of melody, expressing easier’S.nd more obvious 
feelings, became tiie fashion. The varied forms of accompani- 
ment, in which u good contrapuntal bass had been a conspicuou>s 
feature, were wasted upon a public which came to hear vocalists, 
not music; and stereotyped figures, of the kind which second- 
rate art after th(; first half of the 18th century has made only b.o 
familiar, took the place of sound contrapuntal workmaiisiiip, 
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till the Italian school, which had stood tis a model for the world, 
became identified with all that was trivial, insipid, conventional, 
melodramatic. Not that the Italian tendency in the direction 
of mere tunefulness was in itself either unhealthy or unworthy. 

It was indeed a necessary reaction from tlie severe earlier style, 
as soon as that style began to lose its earnestness and sincerity, 
and to puss into cold and calculating formalism. But the spirit 
of shallowness and frivolity which accompanied the riiuction 
involved the transference of musical supremacy from Italy to 
Germany, the only country, which, while accepting what was 
necessary to it of Italian influences, steadily remained true 
to its own ideals. 

Before speaking of German song, it is necessary to glance at 
wliatwasbeingdoncoutsideof Italy in the 17 th con to r\^ Reference 
has already been made to the French as pioneers in estji.blishing 
solo song to lute accompaniment, which here, as in Italy, origi- ! 
nated in adaptations of polyphonic compositions. But in 
l^'rancc from the first the main influence was derived from popular 
sources, the native folk-song and the vaiult?ville, the ditties (>f 
country and of town. In both that union of grace, simplicity 
and charm, characteristic of the French nation, tended to 
])roclucc an art of dainty unpretentious attractiveness, in strtmg 
contrast to the serious and elaborate Italian work. It preserved 
tliesc characteristics in spite of the artificial atmosphere of the 
French court, in which it mainl)' flourished up to the time of the 
Revolution, in s])ite too of the somewhat different influences 
which might have been expected to affect it, deriv'cd from 
opera, the mania for which did not, as in Italy, kill the smalkT 
branch of vocal music. Brunettes, musotbjs, minuets, vaiide- 
villevs, bergerettes, pastourcllcs, as the airs de coitr were st)'led 
according to the nature of the poetry towhi('h Iheywcn^attacluid, 
may be found in Weekeriin’s Echos du temps passe, but the 
reader must beware of judging the real character of these songs 
from that which they assume under the hands of the modern 
arranger. 

With the latter part of the rSth century came in the languid 
and sentimental romance, in whicli tlie w(?aker phas(‘s of Italian 
melody are felt as an enervating influence. I'lic romance bc<'amc 
after the Revolution the most popular form of j)olil.e song, lead- 
ing by degrees to that purely melodious t}*pc of whu'li Gounod 
may be considered the best representative, and which otlxT 
composers, such as Godard, Massenet, Wider, have been lor 
the most part content to follow and develop, I(?aving to more 
adventurous spirits the excitement of exploring less obviously 
acccssilde regions. 

In England, as in l^’raiicc and Italy, the beginning of the 
i7t.h century brought into existence solo song. Its beginnings 
have already been alluded to in speaking of the song.; of Ro.sseter, 
Jones, Campion and Dowland. The work ol II. Lawes, and his 
contemporaries, William Lawes, (.\dcman and Wilson, was 
equally unpreUmtioiis and simple. A gem here and thtsre, 
such as “Gather ye Rosebuds” (W. Lawc.s), is the student^; 
reward for a mass of uninspired, though not ungraceful, woik 
in which is to be noted an attempt to come to i:loser ciuarters ^ 
with poetry, by “ following as do.sely as they could the rhyth- 
mical outlines of non-musical speech: they listened to their 
poet friends reciting tlieir ow'ii verses and llicn tried to produce 
artificially exact imitations in musical notes ” (Ernest Walker, 
History of Music in England, p. 1 30), producing what \vas neither 
good melody nor good dcclarr)ation. Such tentative work, 
in spite of Milton’s sonnet to II. Lawes, c(mld only have a 
])assing vogue, especially with a Purcell so ntfar at hand to show 
the world' the difference between talent and genius, between 
amateurish effort and the realized conceptions of a master of 
l/is craft. Songs like “ Let the dreadful Engines ” and Mad 
Be-'S of Bedlam ” reach a level of dramatic intensity and de- 
clamatory power, which is not surpassed l)y the best w'ork of 
contemporary Italian composers. “ I attempt from love’s 
sickness to fly ” is so familiar in its quiet beauty that w^e are 
apt to forget that melodies so perfectly proportioned were (|iiite 
new to English art (though Dr Blow’s “ I’he Self-banished ” 
deserves fully to stand with it iride by side). Monteverde’s 


“ Lament of Ariadne ” has already been alluded to. It is 
interesting to contrast its emotional force, oblaiiicd l)y daring 
defiance of rule, witli the equally intense, but more sublime 
pathos of Purcell’s “ Lament of Dido,” in which song a ground 
bas.5 is used throughout. The “ Ek gV' on the Death of Mr John 
Playford (quc)t<Ki in full by Dr Walker, p. 176 of his history) 
exhibits the .same featiiro anrl the same mastfTV of lreatn\ent. 
The “ Morning Hymn ” is scarct^ly less rcinarkc-ble, and has 
likewise aground bass. Piirccl! died in 3695; Bach and Handel 
were then l)ut ten >'ears old, and Si'.iirlatti had still thirty years 
to liv{.‘ — facts of which the significance may be left to speak 
for itself. 

It is among the ironies of musical history that so great a 
beginning was not followed up. 'I’liere arc echoes of Purcell 
in the gcneralicni that succce<lcd him, in Groft, Greene, Boyce 
and Arne; but they quickly died away. 'rh(‘ genius of Htindel 
first and of Mcndcl.ssolui later .seem to have prevented English- 
men from thinking musically for thcins('lv(!s. At least this Ls 
the ortliodox explanation; but it slu)i]ld be borne in mind that 
a list of English composers, who hawj been willing to sacrifice 
('Use and prosperity to a life of devotion to arti.stic ideals, would 
be cxcoeclingly dilficult to draw up and would certainly not 
include many of the best -known names, hroni the death of 
Purcell to the Victorian era th<‘re is no consistent development 
of artistic .-u)ng that is worth recording in detail. The only 
songs thill have survived are of th(‘ melodious order; of these 
Arne contrlhiites severa .1 that are still ai'iu'ptable lor an air ol 
/r(!.shnes.s and grace fuln(*sf> which marks them as bis own. 

Where the Be(^ sucks *’ and “ Blow, blow, thou Winter Wind ” 
are typical of hi.s style at its best, as “ Ihe Soldier tired of 
Wur\s Alarms ” is tyf-iciil of it a.t its worst. Song writers that 
followed liiin, Shield, H(>(;k, Dihflin, Storacc, Horn, Linley (the 
elder) and Bishop, were all prolific melodists, who have each 
left a certain number of popular songs by which their names 
arc remembered, and vvliich are still pleasant enough to be 
Jjcard ociuisionally ; but there is no attempt to ad\’aiice in any 
new direction, no hint that song could have any other nussion 
than to gratify the j)ul)lic taste for tuneful melr)dies allied to 
whatcv(‘r pootr>'— pajloral, bacchanalian, patriotic or senti- 
mental— lay readiest to Itaiid. 

The musical genius of (iermany, which has created for llie 
world the highest forms as yet known of symtihony, oratorio 
and opera, is not less remarkable as the originator 
of the llie term by wiiich are most eesily pg.ojfress, 

convev<id the modem coiiccptions of ideal song. 

Germany is moreover tht^ only coiinUy in whi(‘h m orderly and 
pr^.'Ti’ssivc development th(^ art of song may be traced Irom 
!]H5'\siinple m(‘dicval VoJhslicd to the elaborate productions of 
.ScIiub(‘rL, Sclmmann and Brahms. If Germany is united to 
the rest (d ICurope in her debt to Italy, still her final conceptions 
of .song belong to herself alone. And thcsi‘ conceptions have 
more profoundly influenced Uut rest ol Europe than any Italian 
conception ever infliienct^d Germany. When the rest of Europe 
was content, witli the vapid outpourings of Italian and pscudo- 
ludiaii puerilities, an acute observer could have read the signs m 
Germany, from which tlu^ advent of a Sidiubert might have been 
foretold 'kho student thendore is more jirofilably employed 
in studying the phasi^i; of song-diwelopment in Germany than 
in env other countrv. German ideals and (lorman rnellmds ol 
teelmirine h;ive permeated the best modern song-work of coun- 
tries dificring as widely in idiom as Rus.sia, Norw'ay, France and 

u’Ts'not nec-ussao' t" dwell, exwpt in very general lerni-s, 
Upon German song of the 17th century. ! 

development corrcsfiunding with that which produced the 
airs de cour of Franc(‘ and the ayres oi England. Ihe verv 
literature necessary lor such development was wanting. 

German art was too profoundly affected by the sfunt wnicii 
produced the Reformation to develop freely in secular directions, 
p>cn in the domain of the V olkslied the sacred songs cari .scarcely 
have been less numerous than the seen lat^.and at the Reforma- 
tion adaptations of secular airs to sacred words constituted 



SONG 


408 

borrowings on a ver\’ large scale. In the 17th century the work 
of the Italian monodists was l>ouncl eventually to stimulate 
Cierman composers to make songs, but their main interest lay 
in larger choral-instrumental works, in w]u('h solo songs natur- 
ally appear, not in song as an independent branch of art. A good 
general view of sucli isolated soi^gs as apptutrod can b(; obtained 
from Reimann’s. a)llcini()ns Das deulsche gcistUche Lied and 
Das drutsche Lied (Simnx'k), In spite of some stiffness and 
awkwardne,‘’s, these lyth-t^entury songs exhibit a loftiness of 
aim. a toiK'Jiing earnestness and sincerity, which mark them off 
as (juile distinct from any work done elsewhere at the same 
time. On the other hand there is not that sure grasp of their 
material, nor the melodic and deelamatorx' power, which make 
Purcell in England stand out pre-eminentiy as the greatest song 
composer of the T7lh centuiy'. The treatment of the aria by 
Ba('h and Handel is discussed in separate articles (sec Aria; 
Bach; Handel), which render unnecessary any further comment 
here. Nor need w'e pause to consider the \astly inferior work 
of lesser wmposers such as Tek'rnann, Marpurg and Agricola, 
most of which is ct)nfined to opera, oratorio and cantata. Our 
concern is rath<tr with the smaller lyri('al forms, and to these 
ihc absence of suitable poetry was for long an insurmountable 
barrier. It was not till the mifldle of the 18th century that 
the reform in Ckirman poetry associated with the name of Martin 
Opitz (who translated Riniicc.ini'.s text of DafnCy J. Peri's first 
oj)era, for Heinrich Schiitz) bore real fruit. 

At the outset it is ntcessary t() make a broad distinction 
l>etween the more di .linctly popular form of song, kiicAvn as the 
Volksiwntickes Lied, in which tli(^ same music ser\e(I for each 
stanza of a poem (as in the Volkslied itself, on which the Volks-' 
tiiodiches Lied was modelled), and the Kiaistlird, or, to adopt 
the more de.scriptive term, the durch-componirtes Lied, in whic.h 
the music forms a running commentary on a poem, without 
respect to its form — or, if stanza form is preserved, var}-ing the 
music in .some stiuizas or in all in accordaiK^e witli their pcctical 
signifi^'anco. Generally s|R'aking the former aims at a wider 
audient'c than the KunstUed, the appn?ciation of wliich, when it 
is worih appreciating, im'oh'C;} some degree of culture and 
intelligenc'c, inasmuch .as it aims as a rule at interpreting more 
cornjdVx and difficult k’lidsof pcjclry. In the i8th ccntuiy the 
simpler Volhsiumlirhes Lied in .strophic form tvas most in favour, 
and ihof c wh<^ care to tra(‘e its history in the hands of |)opular 
comp(j. er:. like J. A. Hiller, J. A. P, Schulz, Rcidihardt, Berger 
aCid Zelter, can easily do so by consulting Hart<Ts Liederlexicon 
(Leipzig. 1867) or one of a niiinbcr of similar publications. Side 
hy side w'itli the outpouring (d somewiiat olnious and senti- 
mental melodiousno-ss, wliicli .such ^’oIumes nncal, it must be 
rcmemliered thj’.t the .attention of greater men to instrumental 
composition, the growing pov/cr to compose ha* keyed instru- 
ments (which began to nfjlacc tlic lute in the iniddh! of ihv. 17th 
t'entur\'), and the rnech.'.nical improvements, through whidi 
spinet, clavichord and harpsichord w'ere advancing ti^w'ard tlic 
modern pianoforte, w'crc prcpiiring the w'ay h^r the modern 
Lied, in whi<‘h the pianoforte accompaniment was to play an 
increasingly important part. C. P. E. Bach (d. 1788) alone 
^ of his contemporaries gave serious allentiori to lyrical song, 
selc{-ting the best poctr%' he o idd get hold of, and aspiring to 
something beyond merely liiiuful mclodv. The real outburst 
of song had to Wtaii for the inspiration wliicli came with Goethe 
and Schiller. 

It is unfortunate that Haydn and Mozart, pre-eminently 
endowed with everv' gift that niakc.-; for perfect song except 
that of literary disrvrninent, slioiild have left us so little of 
real value. 'Hktc is indeed nuich to admire in sona; of Haydn’s 
canzonets, of which “ My Mother bids me bind my Hair” fully 
deserves it ; continued popiilarit) , wliile Mozart’s ‘‘ Schlafe 
mein Prinzeben ” if it is Mozart’;;“and a few others, like 
these in simple strophic form, are isolated treasures which we 
C(Aild not afford to lose. But in only two songs by M(jzart, 
“ Abendempfiiidung ”jmd ** Das Veilchen,’' is the goal, to which 
the .art wa.s to adv«ifi|f*clearly discern^ in the latter case 
perfectly attained* fefioth arc dur^hei^dii^t^ that is, they 


follow the words in detail ; in both the general spirit, as well as 
each isolated point of beauty in the verses, is seized and portrayed 
with unerring insight. “ Abendempfindung ” is indeed seriously 
marred by some carolensness in accentuation (worse examples 
may be seen in “ An Chloe ”) and by annoying repetition of 
words, due to the development of the melody into a formal and 
cflcctivc climax. In the process the balance of the poem is 
destroyed, and the atmosphere of suffused warmth and tenderness, 
which pervades the rest of the song, is almost lost. The lyrical 
mood passes into one in which tlie operatic aria is suggested 
on the one hand, and on the other the formality of instrumental 
methods of developing melody. Not till Schubert were these 
traditions, fatal to the pure lyric, finally ovtTthrown, and the 
conditions of true union between music and poetry perfectly 
realized. In Das Vt?ilchcn ” howe.ver, where Mozart touched a 
poem that -was worthy of his genius and appealed to his extra- 
ordinarily fine dramatic instinct, he produced a masterpiece — 
rightly regarded as the first perfect specimen of the durch- 
romponirtes Lied. Every incident in the flower’s story is 
minutely followed, with a detailed pictorial and dramatic 
treatment (involving several changes of key, (Contrasts be- 
tween major and minor, variations of rhythm and melody, 
declamatory or recitative passages) which was quite new 
to the art. The accompaniment too takes its full share, 
illustrating ea(!li incident with exquisite fancy, delicacy and 
dis(Tction — and all with no violence done to the form of the 
po(.‘m. 

With Beethoven song was suddenly exalted to a place among 
the highest branches of composition, 'iaken in hand with the 
utmost seriousness by the greatest musician of the age and 
asscciated by him for th(i most part with lyrical poetry of a 
high ordcT, it could at last raise its head, and, freed from the 
conventional formalities of the salon, look a larger world con- 
fidently in the face. It c.annot, however, be admitted that 
B<}etliovcn, in spile of several noble songs, was an ideal song 
composer. His genius moved more easily in the field of abstract 
musi<i. The forms of p(M;try were to him rather a hindrance 
than a ji(‘]p. His tendency is to press into liis melodies more 
meaning than the words will hear. 'I'hc very qualities in fact 
which make his instrumental meh dies so inspiring tell against 
his songs. Thoiigit his stronger critical instinct kept him as a 
rule fnnn the false accentuation which niiarred some of the work 
of Haydn and Mozart, yet, like them, he often failed to escape 
from ihc inslniiuent alisl’s point of vi(:w, especially in the larger 
song-forms. TIuj (’oiK'luding melody of “ Bu^slied ” would 
be equally cffoctivcj played as a violin solo : the same might be 
said of the final movenKjnts of “ Adelaide ’’ and of the otherwise 
noble cycle “ An die feme Gelicbtc ” — movements in which 
the words have to adapt themselves as well as they can to tluj 
exigencies of thematic development, and to submit to several 
displa(vments and tiresome repetiticiis. In songs of a solemn 
or deeply emotional nature Beethoven is at his best, as in that 
eyele, to sacred words of Gellerl, of wlu('h Die Ehre Gottes 
aus der Natur ” stfinds as a lasting monument of simple but 
expressive grandeur, in *^Trocknet nichi,” in “ Partenza,” “ Jn 
qucs1atoml)a,'’inlhefirst of his four settings of Goethe’s “ Nor 
wer die Se}insij(',hl keniit,” and more than all, in tlu; cycle “An 
die feme Geliehte,’^ which represents a further stagt=; reached in 
song on the road marked out by Mozart in “ Das Veilcl en.” We 
have left behind the pretty artificialities so dear to the 18th 
century, that play around fictitious shepherds and shepherdesses, 
i and entered the field of clet^ptir human feeling with the surrounding 
influences upon it of nature and romance. The new spirit of 
the age, represented in German poetry by the lyrics of Burger, 
Voss, Claudius and Holly, members of the famous Gottinger 
Hainbund, and uu^re notably by those of Goethe and Schiller, 
communicates itself in Beethoven to song, which now assumes 
its rightful position of joint interpreter. It needs no deep study 
of Beethoven’s songs to perceive that the accompaniment has 
assumed, especially in the “ L’ederkreis,” an importance im- 
measurably greater than in the songs of any previous composer. 
It begins to act the part of the chorus in Greek drama and to 
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provide both a background and a commentary to the central 
personagcsv ‘ 

The tentative and uninspired work of Zelter, Reicluirdt, 
Schulz and others, when they att(?mpted anything b(?yond a 
merely tuneful melody in the strophic form, may be passed over, 
but a word is due to J, R. Zunisleeg, because in spite of the 
sometimes childish siniplicity of ]ns work he yet, in the kind 
(if use which he made of modulation as a means of lyricial ex- 
pression, anticipated, more than any other composer of songs, 
one ot the chief features of the greatest song writer of all ages, 
Franz Schubert. Schubert’s “ Erlkonig was written a few 
months before Beethoven’s “ Liederkreis,” “ Gn^tchen am Spinn- 
rade ” about a year before the “ Erlkonig.” He was eighteen 
when be composed the latter, in 1815. Lyrical song, divorced 
from all hindering elements and associations, wheth(^r (if salon 
or theatre, was here at the threshold of his short career in almost 
full maturity and plenitude of power. It is sufficiently remark- 
able that a lad with so little education should have coniporctd 
such music : it is more astonishing still that he should have 
penetrated with such unerring insight into the innermost secrets 
of the best poetry. Two of the necessary qualificatiems for a 
great S(ing composer were thus at last united. Schubert pos- 
sessed the third — a knowk^dge of the human voi(‘c, partly 
intuitive, partly the result of his experience as a chorister boy. 
The beauty of his melodics is scarcely more striking than the 
gratefulness of their purely vocal qualities. The lochiiique of 
singing had indeed Ixien understood for nearly two centuries; 
but Schubert was the first to divine fully its eniotioiuil range, and 
to dissociate it in lyrical work from all traditions of the sclujols. 
From the beginning to the end of his career he never penned a 
note or a phrase because it was vocally effective. What lie 
wrote for the voice to sing was there because for him the poet ry 
could not have it otherwise. This was inherent in his method 
of working, in which he relied implicitly upon his iiinsical in- 
spiration for a response, usually instantaneous, to the inordinate 
receptivity of his mind to the impressions of poetry. To read 
through a poem was for him not only to seize its innermost 
significance, and every salient point of laiigiiage or of form, 
but also to visutilize the scheme by which both th.j whole aiul 
th(} parts could be translated and glorified through the medium 
of music. As the singer Vogl, the first of his profession to 
appreciate him, remarked, He composed in a stale of r/c/zr- 
voyanceJ* Heiic.e the impossibility of summarizing in a short 
space the innovations he introduced, for new poems invariably- 
suggested new types of song. His settings of Goethe’s lyrics 
(that is, the best of th(;rn) differ as c.sse?itially from his settings 
to those of W. Muller in the cycles Die Schdne Miilkirin” and 
‘‘ Die Winterreise,” as these again from Jiis settings of Heine. 
Hardly a single development in subsequent phases of the art 
(except those which eliminate the melodious clement) is not 
foreshadowed in one or other of his six hundred (and more) 
songs. Brahms, perhaps the greatest (jf his successors, sai(.l 
that there was something to be learned from every oiui of S(*hu- 
bert’s songs. He was as perfectly at home in the durchcompO’ 
nines Lied as in the simple strophic type or tlie pnn-ly de- 
clamatory (“ Dcr Wegweiser,” “ Niilie d-zs Gclieblen,” “ Dor 
Doppelganger ” may serve as familiar but supreme examples 
of each). Certain features may be selected for emphasis, first, 
his use of modulation as a means of cnnotional expression. Du 
liebst mich nicht ” traverses in two pages more keys thtui would 
serve most composers for a whole sympiiony, whilst the discords 
on the words “ Die Sonne vermissen ” and “ Was bliih’n (lie 
Narcissen ” gave a piercingly tlirilling cff<^(U, whi(di is cjuite 
modern. The modulations in “ Wehmuth ” illustrate the subtle 
atmospheric elfecLs which he loved to pnjdiice by sudden contrasts 
between major and minor liarmoni(^s. Mure lamiliar instances 
(*ccur in “ Gute Nacht,” ** Die Rose,” “ Rusumunde.” Secondly, 
h'S in:'xhj.ustil.)le fertility in devising forms of accompaniment, 
which serve to illustrate the pictorial or emotional backgrouml 
of a poem; we have the galloping horses (and the horn) in “ Die 
Post,” the spinning wlieel in “ Gretchen,” murmuring brooks 
ia tnany saags from Die Schoae Mullerio and in Liebesbot- 


schaft,” the indication of an emotional mood in Die Stadt ” 
or “ Litanei.” * Occasionally, it is true, the persistence of a 
particular figure and rhythm induces monotony, as in “ Ave, 
Maria I ” or “ Normans Gosang,” but generally Schubert has 
plenty of means at his command to y>revent it, such as the 
pres(mce of an appropriate siihskliarv figure making its ajipesir- 
ance at intervals, as in “ Hall,” ” Ds:r Einsamc,” or some 
enchanting ritornello, by which a plirase of the vocal melody is 
echoed in the accompaniment, as in ” Lj<*l)esl)Otschafl,” ‘‘ An 
Sylvia,” “ Standcheii ” and “ Fischcrweisc.” Thirdly, the sud- 
den entran('.e of declamatory passagt^s, as in “ Der Neugier’gc,” 
‘^Am Feierabend,” in “Gretchen,” at the famous “Ach sein 
Kuss,” and in “ Erlkonig ” at “ Mien Vater, mein Vater.’' 
Fourihly, the realistic touches by which suggestions in a poem 
arc incorporated into the a(?companimcnt, such as the cock 
crowing in “ Fi uldingstraum,” the conv(?nt bell in “ Die Jiinge 
Nonne,” Uui nightingale’s song in “ Gajiymed,” or the falling 
tears in “ liir Bild.” Finally should be noted the exlr(‘me rarity 
of any slips in the matter of the just accentual ion of syllables, 
and this is especially remarkable in a song writer who relies 
.so much upon pure melody as Schubert, for to preserve a per- 
fect melodic outline which shall do not the k ast violence to a 
poet’s text, presents far more dillicult problems than the de- 
clamatory style. Yet Schubert is as successful in “ Liobes- 
botscliaft ” as in “ Prometheus.” Purists may be disturbed by 
the repetitions of words involved in the maf^ificent “Dilhy- 
rambe ” — but Schulxtrl cannot be expected to betray a sensi- 
tiveness which is really post-W^agnerian, Nor is it just to a 
composer of over 600 songs to fasten for critical purposes on 
those which do not rei)resent him at his best. His best hvcl 
is so often attairujd as to make atUuiks on points which he has 
missed — as in some of the songs from Wilhelm Meister — some- 
what Ix^.side the mark. It is usually the work of enthusiasts 
tvho wish to cixalt others at S('Iiubcrt's expense. For further 
details the reader is referred to th.^ brilliant essay on Song with 
which Mr Hadow concludes vol. v. of the Oxford Uislory of 
Music. It must sullice here to point out in a general way that 
in wideness of scope and aim, in intensity of expre.ssion Schubert 
produced the same transformation in the lyrical field that 
Beethoven had produced in llie larger forms of sonata, string 
quartet and synijdiony, Beethoven’s work was necessary before 
Schubert could arise, but Schuliert’s comxqilions and inetliods 
were the fruit of his own genius. Of his contemporaries Loewc 
deserves mention for his singular success in overcoming the 
difficulties inv(dvcd in setting long ballads to music. To 
pr(\s(TV'(5 homc»g(;neity in: a form in which simple narration, 
presents perjietually shifting changes (if action, of picture, of 
mood, is a problem which Schubert himself only once Iriuin- 
pi'.antly solved. Weber contributed nothing to song, except 
in his operas, of permanent value, bey (aid a few stropliic songs 
of a popular nature. He disqualified himself for higher work 
by that singular prekTcnce for vapid and trivial verse which 
so often led Haydn and Mozart astray. Meiidclssuhn’s literary 
tie tes took him to the best poetry, but he made but little a1 tempt 
as a rule, to penetrate beyond its superficial and obvious import. 
TIis own lovable personality is far more clearly revealed in Iiis 
Si)ngs than the spirit of his poets. Difkn-ences of litcTaO' SiWle 
affected the style of his music perhaps less than that of any other 
distinguished composer. lie atlaiiied his higliost level in “ Auf 
Fliigoln des Gosanges,” the first of the twai songs to Zuleika, and 
Nachtlied. It is noteworthy that there is no trace of Schubert’s 
influence. Had Schubert not lived, Mendelssohn’s songs w'oiild 
have been just the .same. Hence in spile of graceful and flowing 
melodics, elegant but simple in form, and instinct wdih th-t 
polished taste and charm of manner which (mdeai*ed bothhim- 
«:(:lf and his works to his uwm generation, his songs have exercised 
no permanent influence upon the art. Their immediate in- 
fliK-iicf-, it is true, was eiiormou:i : it is felt oc^'asionally in 
.Schiiiiiann, only loo often in Robert Franz, and a h').st of lesser 
compo:cr;< in many countries besides his such as Gade, 
Lindbk^d, Slerudale Bennett, and otlicfs Wjj'» need not be 
s(x;cified. 
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Of far giteater importanae is the work of Robert Schumann^ 
whose pd^b^nic methods of technique ajid peculiarly epigram* 
matic style enabled him to treat complex pliases of thought 
and fading whicrh had hardly become prominent in Schubert's 
time with quite extraordinary success. Both by temperament 
and by choice he is identified with the so-called romantic move* 
ment, a nnjvcmcnt in which both poetry and music have tended 
mc^rc and more to become rall\er a personal revelation than 
“a criLicism of life.’" I’hus with Schubert the note of univer- 
sality. the abiding mark of the dassical composers, is stronger 
than tJie impress of his own personality. With Schumann tlie 
reverse is the case. If the romantic movement gave a new 
impetus of vast importance both to music and literature, yet 
it had its weaker side in extremes of sensibility, which were 
not always equivalent to strength of fwling. Mendelssohn’s 
songs admittedly err on the side of pure sentimentality — 
Schumann, with Liszt, Jensen and Franz, frequently btitra\'S 
the same w^cakness, but Ids best work, his settings to Heine 
(especially the DichUrliebe\ the JCicItendoi'ff “ Liederkreis,’* 
('hamisso's Frauenliebe u. Lcbcn ” (u-aili some reservations), 
besides a fair numl.)cr of other songs, such as Widmung,” 
^^Dor Nussbaum,** ^Ihre Stimme,’’ and his one completely 
siRTessfiil ballad, ‘‘ Dicbeiden Grenadicrc/’ are strong in feeling 
and full of poetic and imaginary qualities of the vciy highest 
order. The new poetry cafled for new” metliods of treatment. 
These Schumann, instinctively an experimenter, provided, 
first, by a closer attention to the minutiae of declainniion than 
had hitherto l.)een attempted--- and herein stmcopalion and 
suspension furnished possibilities unsuspected even by Schubert; 
secondly, by increasing the role of the pianoforte ancompani- 
ment — and in this he was helped on the one hand by novel 
methods of technique, of which himself and Chopin were the 
chief originators, and on the other by bis loving study of Bach, 
which imparted a pcjlyphonic treatment, quite new to song. 
In nearly all Schubert's songs, and in quite all of Mendelssohn’s, 
the melody allotted to the voice maintaini'd its position of 
supremacy. In Schunfmnn it not infrequently becomes the 
secondary factor, the main role of lyric interpreter passing to 
the accompaniment, as in Es ist ein Flotcn u. Geigon ” or 
** Roselein," He also gave (juite a new prominence to the 
opening and closing instrumental symphonies, which b(n'X)me 
in his hands no merely formal introdiu'.tion or conclusion but 
an integral p>art of the w'hole conctjption and fabric of the Lied. 
This may be illustrated by many numbers of the Dichterliebe^ 
but most remarkable is the final page, in which the pianoforte, 
after the voice has stopped, sums up the whole tenor of the 
cycle. This feature has been seized upon by many subscfjuent 
composers, but by few with Schumann’s rare insight and judg- 
ment. In Franz, for instance, the concluding symphony is 
often introduced \idthout necessity, and bc-comes a mere irritating 
rnannerism. In Brahms however it is developed, both at the 
ofxining and close of many songs, to an importance and preg- 
nancy of meaning wiiich no other compos(?r lias attained. 

A third point in Schumann's method is his fondness for short 
interrupted phrases (often repeated at different levels) in place 
of the developed Schubertian melodies; it is alluded to here 
because of the great extension of the pructit'e by later composers, 
too often, as in tlie case of Franz, without Schumann's tart. 
On many grounds, tlien, Schumann may be regarded as having 
widely extended the conception of the Lied ; his example has 
encouraged later composers to regard no lyric poetry as too 
subtle for musiral treatment. Unfortunately in pr<?senting com- 
plexity of nifK)d Schumann was not invariably careful to pre- 
serve structural solidity. Many later composers have followed 
the occasional looseness of design which is his fault, without 
approaching the lieauiy of spirit, in which he .stands alone. 

A boW^x|M^rimcnter in song was Franz Liszt, whose wayward 
^'eniii9i inth its irrepressible bent towards the theatrical and 
melodratnatic, was never at home within the limits of a short 
IjTic. It is true that there is sincerity of feeling, if not of^the 
deepeft kind, in Es muss em Wunderbares sein " and " Uber 
alien Gipfeln"; but concentrated emotion, which involves for. 


its expression highly orgatiized farm, ims olfan to tiszt^a gbniuf^ 
which is more truly represented in songs like Die Lorelei," 
" Kfinnst du das Land," *■ Am Rhein "-rrin which are preserttfed 
a series of pictures loosely connected, giving the impression 
qf clever extemporization.^ on paper. It is not sufficiently 
recognized that such work is far easier to produce tluin a 
successful strophic song, even of the simplest kind, because the 
CiOmposer ignores the fact that a formal lyric implies formal 
music, and that the most formal poetry is often the most emo*, 
tional . Critics, who measure the advaiice of song by the increase 
in number of those that arc duYchcomponirtj and the decreasing 
output' of those which have the same music to each stanza, 
are in danger of forgetting the best qualities both of music and 
of poetry. Formles.s music never interpreted a finely formed 
poem, and unless the durchcojnponirtes Lied has more form 
instead of less tlian the .strophic song, it is artistically valueless, 
'rhe popularity therefore of “ Die Lorelei " is not so much a 
tribute to Liszt's genius ns an example of the extent to which 
gifted singers and undiscerning critics can mislead the public. 
Merc scene painting, however vivid, however atmospheric — and 
these qualities may be conceded to Liszt and to others who have 
followed his example-— takes its place upon the lower planes 
of art. 

The admiration expressed by Liszt and Wagner for the songs of 
Robert Franz, and the cordial welcome extended by Schumann 
to those which first madij their appearance, have led to an 
undue estimate of their important^? in many quarters^ They 
are characterized by extreme delicacy both of feeling and of 
workmanship, but the ingenuity of his counterpoint, which he 
owed to his intimate knowlcclgc of Bach and Handel, cannot 
conceal the frequent poverty of inspiration in his melodic phrases 
nor the absena^ of genuine constructive power. To build a 
.song upon one or two phrases repeated at different levels and 
coloured by changing harmonies to suit the requirements of the 
poetic text (as in " Fur Musik" and "Du hist elend") is a 
dangerous 6iil):*lituto for the power to fonnulale large and ex- 
pressive mt‘l(jdics. But it is the method which Franz instinc- 
tively preferred and elaborated with skill. His songs are 
mostly very short and in the .strophic form, some alteration 
be‘ing nearly always reserved to give point to the last verse. 
His tri(ks of style and procedure so quickly bi^come familiar 
as to exhaust the palii'nce even of the mo.st .sympathetic student. 
But the sii.ccrity of his aims, the idealistic' and supersensitive 
purity of his mind (which banished as far as possible even the 
dramatic element from his lyrics), its receptiveness to the 
beauties of nature and all that is chaste, tender and refined in 
human character render his songs an important contribution 
to our knowledge of the intimate side of German feeling, and 
compensate in some degree for the lack of the larger qualities 
of style and imagination. All his best qualities arc represented 
in the Ixtautifnl setting of Lenau's " Stillc Sicherheit." lliose 
who atre to study his limitations may compare his settings of 
Heine’s lyrics with the masterpieces of Schumann in the same 
field, or the dullness of his " Verborgenheit " (Mdrike) with the 
romjmtio fervour imparled to that poem by the later genius 
of Hugo W olf . 

A higher value than is usually conceded attaches to the songs 
of Peter Cornelius, a friend of Liszt and Wagner, but a follower 
of neither. Before he came under their influence had under- 
gone a severe course of contrapuntal training, so that his work, 
though essentially modern in spirit, has that stability of structure 
which mak(js for permanence. He was, moreovitr, an accom- 
plished linguist, a brilliant essayist, and a poiit. That perfeti: 
fusion between poetry and miisic, which .since Schubert ha.s 
increasingly been the ideal of^ German song, is realized in an 
exceptional manner when, with Cornelius as with Wagner, 
librettist and musician are one person. More exquisite declama- 
tion is hardly to be found in the whole range of song than 
in the subtly imaginative " Auftrag," whilst for nobility of 
feeling, apart from technical excellencies of the highest order, the 
Weihn'kchtslieder," the Brauilieder " and much of the sacred 
c}a'le "Vater Unser,^^ are baa*dly surpassed even by Sebumatm 
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and original spirits of the 19th century. 

In the song-work of the 19th century, though Schubert 
remains the rock upon which it has twien built, Schumann 
represents the most directly inspiring influence, even when, as in 
the case of Adolph Jensen (whose spontaneously melodious and 
graceful, if not very deep, songs deserve mention), there are 
importations from such widely divergent sources as those of 
Mendelssohn and Wagner. 

The application of the principles of Wagnerian music-drama 
to lyrical work, allied, as was natural, with the exaggerations 
and unconventionalities of Liszt and Berlioz, was sooner or 
later bound to come, bound also for a time to issue in confusion; 
to rescue song from which was the work of two men of genius, 
who, though approaching the task from standpoints removed 
by the whole distance of pole to pole, may be considered as 
placing the crown of final achievement upon the aspirations of 
19th-century song— Hugo Wolf and Johannes Brahms. 

Wolf exhibits an entirely unconventional and original style. 
He is as untroubled by tradition as Schubert, whom he resembles 
not often, as in “ Rissreise ** and ** Der Gartner,** in pure 
jnclodiousncss, but in the intensity of his power to penetrate 
to the very heart of poetry. To him may also be most fitly 
applied the epithet dairvoyant He is the first who published 
songs for voice and pianoforte, not songs with pianoforte 
accompaniment, thus finally asserting the identity of singer and 
aa'ompanist in true lyrical interpretation. 

'I'he unerring sagacity of Brahms discerned that the pos- 
sibilities of song on the lines set by Sc^iubcrt were far from being 
exhausted t his practical mind preferred to develop those pos- 
sibilities rather than to seek after strange and novel methods, 
conforming thus in song to his practice in other brandies of 
composition. A broad melodic outline is for him an essential 
feature : equally essential is a fine contrapuntal bass. In 
form the majority of his songs follow the orthodox ABA pattern, 
the central portion being so organized as to offer, with the least 
possible introduction of new unrelated material, a heightened 
contrast with the opening portion by means of new treatment 
and new tonalities and at the same time to justify itself by 
producing the mood in which the return to the opening portion 
IS felt as a logical necessity. Chromatic effects in Brahms’s 
scheme of melody are rarely introduced till the middle section, 
the opening being almost invariably diatonic. It must however 
be admitted that Brahms’s formal perfection involves occasion- 
ally an awkward handling of words, and that in a few instfinces 
(see Magelone-liedeTi Nos. 3 and 6), they are frankly sacri- 
ficed to that formal development of his material which has 
been criticized in the cases of Mozart and Bf'ethoven. No part 
of his songs deserves closer study than the few bars of instru- 
mental prelude and conclusion, in which is enshrined tl^ very 
essence of his conception of a poem. It may almost be said that, 
since Schumann set the example, the first and the last word 
has passed from the voice to the instnimcnt. Accompanist, 
like singer, must understand poetry as well as music; but with 
no composer is his responsibility greater than with Brahms. 
Complete mastery in close organization of form was allied in 
Brahms not only with the warmth and tenderness of romance, 
but with the imagination and insight of a profound thinker. 
Concentration of style and of thought have nowhere in the 
whole history of song been combined Pn a plane so high as that 
which is reached, with all perfection of melodic and harmonic 
beauty, in Schwermuth,” “ Der Tod das ist dickiihle Naohl,” 
*‘Mit vicrzig jahren,** “ Am Kirchhof,” “ O wusst* ich doch den 
Weg zuruck ** and the Vier ernste Gesfinge,** which closed the 
list of his 197 songs. The alliance to song of so dangerous a 
iDompanion as philosophy, or at any rate of thoughts which arc 
philosophical rather than lyrical, proved no obstacle to Brahms’s 
equal success in the realm of romance. This side of his genius 
may be illustrated by numerous songs from the Magelonc cycle 
(notably Wie froh und frisch *’ and “ Ruhe, siiss, Licbchen **) 
and by others, of which Licbestreu,’* “ Die Mainac^ht,” 
f^Feldefaisamkeit,” '*Wie rafft* ich mich auf in der Nacht,” 
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** Minnelied and Wir wamdelton are a few ekamples picked! 
at random. 

It has already been indicated that Brahms wa.s a deep student 
of Schubert. If he had not Schubert’s absolute spontaneity 
of melody, he restored it to its Schubertian place of supreme 
importan(!c. In spite of all the tendencies of his age he never 
shirked that supreme test of a composer, the power to originate 
and organize melody; but it is melody often of a type so severe 
in its outline and proportions as to repel those hearers who are 
unable to attain to his level of thought and feeling. All mere 
prettiness and elegance are as alien to his nature as even the 
slightest approach to sentimental weakness on the one hand, 
or to realistic scene-painting on the other, so that for the world 
at large his popularity is jeopardized by an attitude which is 
felt to be uncompromisingly lofty and severe. It has hardly 
yet had time to reconcile itself to the union of modern lyrical 
poetry with a style whose elaborate contrapuntal texture differs 
as much from the delicate polyphony of .^Inimann as that in 
its turn differed from the broad harmonic system of Schubert. 
But that Brahms was never difficult without reason, or elaborate 
when he might have been simple, appears plainly from the 
preference he fell for his slighter songs in the VolkstumLich 
style and form, rather than for those which were durchcom- 
pmirL He was strongly influenced by tiie Volkdieder of his 
Country, the words of which he loved to repeat to himself, ns 
they suggested ideas even for his instrumental compositions. 
His arrangements of Volkslieder mark an epoch in that field 
of work.^ 

In the history of song Brahms’s name is likely to stand for the 
closing of a chapter, it is difficult to conceive of more com- 
plete work on lines that are essentially classical. The soundest 
traditions find in him their justification and Ihtur consummation. 
He has enshrined the best thought and tlie noblest feeling of 
his age in forms where elaboration and complexity of detail serve 
es^’cntial purpf.)ses of interpretation, and arc never used as a 
brilliant artificer to conceal foundations which are insecure. 

It is not proposed to discuss the work and tendencies of 
contemporary Gi^rman composers— of whom Felix Weingartner 
(h. 1863), Max Reger (b. 1873) and Richard Strauss have at- 
tracted' the largest share of attention. The above summary, 
though necessarily incomplete and confined only to the mo.st 
conspicuous names, may yet provide some points of view from 
whidi the songs of other countries than Germany may be re- 
garded, especially those in which German conceptions and Orman 
melliods of technique have? been dominant factors. Actual 
settings of German lyrics figure larg(fly in the works of many 
non-German composers, and these it is hard to judge except 
by German standards. But, strongly as German influence has 
been felt in Russia, for instance, in Norway and in Finland, 
yet the last half century has seen Xhe rise of more distinctly 
national schools of song in all these countries, and to this result 
cult of the fidk-song has vcr>^ larg(?ly c( ntrihiitod. Glinka, 
Rimsky-Korsakt^v, Borodin, Balakirev, Cesar Cui (b. 1835), 
and Moussorgsky in Russia, Nordraak (1842-1866) and Grieg 
in Norway, Sil>clius (b. 1865) in Finkuid, arc conspicuous names 
in this connexion. 

1 'he Latin countries hiive, as is natural, been but little subject 
to German influences ; of these France idone seeim to be working 
her way towards a sohitiim of artistic problems Modern 

which has interest for those who livii beyond her firenck 

borders and which bears emphatically her own hall- 
mark. The melodious style of Gounod, wbich has so powerfully 
affeeted ('omposers like Massenet, Godard and Wdor, has 

1 value may bo tested ‘by conu^)aring tlicm with the smajl 

volume containing arrangements by R. Franz, which arc sympatheti- 
Cfiily done but without inspiration, with those of Tappert, which «'irc 
moUols of what such things ought not to bo, and with the dull, 
uninviting work of A. Saran. Many of Roimann’s arrangcimmts, 
however, destjrvc cordial recognition as lx)th sympathetic and 
scholarly. One fact emerges clearly from the study of folk-song 
arrangements, in ,G«rmany and elsewhere, Uiat sucwss depends upon 
qualities w'hich are as rare as, atid arc seldom dissociated from, the 
power of original composition. Only a great composer can be a grpat 
arranger. 
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b^:un to yield during the last quarter of a century to tendencies 
which currespo’K'I i losrly with those o the impressionist move- 
ments in h’rench literature and painting. The deeper side of 
the movement, in which a strong element of mysticism plays 
an important part, is represented in the best songs of Cesar 
J'ranck, Fauro and Bruneau, a notable group of composers, 
whose occa.siunal extravagances are atoned for by original 
impressions of nature in her mure unusual moods, and by much 
that arre ts altcntion both in thought and style. Tlic songs of 
Duparc {}). 1848) and Vincent d'Indy likewise repay study. 
Nothing tan be clearer tlian tliat traditional methods were 
inadequate, if modern French poetry wiis to find interpretation 
in the sister sphere of music; but how far the work of composers 
such as those named is likely to be regarded as final, it is pre- 
mature to ask. The world had hardly had time to feel at home 
\Yith tlicm before it wiis called upon to face what it is difficult 
not to regard as representing the extreme limits of impressionistic 
‘ tyle in Debussy. We are still too much accusU)med to melody 
iind rhythm, to harmonies that have some intelligible principle 
in their successions, to judge securely of music which is neither 
melodious nor rhythmical nor in the accepted sense harmonious. 
We are still too much accustomed to music regulated by analys- 
able laws to feel at ease with music that seems, at any rate at 
present, to acknowledge none. Whether the work of Debussy 
is the beginning of a new epoch the future alone can decide, but 
it is permissible to feel apprehensive of an art which is based 
upon impressions rather than upon convictions; and the value 
of inij)re.ssioris is apt to be measured more by the degree in which 
tliey are fugitive, elusive, evanescent, or merely peculiar to the 
( onii-wser s temperament, than by tlie relation which they bear 
to permanent elements in nature or humanity. Hence in the 
modern school of song-writers, which finds its culmination in 
Del)ussy, the quality of unselfconsciousness is the one which 
seems most difiicult for them to attain. In French art wc are 
too often reminded how close the sublime is to the ridiculous, 
the dramatic to die theatrical, pathos to bathos, truth to paradox. 
Even in the quieter pictures we are conscious of a forced atmo- 
sphere, an unnatural calm, not the abiding yicace of a landscape by 
Corot or Millet. Listly, the opinion of Bruncau (La Musique 
fraufaise, J). 233) tbit prose will in time supplant poetry in 
drama and song i-., at least to tiiose to whom form is still an 
essential element of lieauty, a disquieting omen for the future. 
The best qualities of llie French nation, its unuiTected gaiety, its 
sinceritv, grace, humour, pathos, tenderness, are far more 
touchingly and truthfully revealed in the simple melodies of 
the country-side — or in the less pretentious songs (of which 
Bruneau and Massenei; have given examples, as well as many 
others) formed upon their model. 

Limitations of space do not form the only reason for dealing 
in a cursory manner with English songs of the iqtli century. 
Moaera A more valid one is to be found in the absence, 

L/tjciiBh until its t\vo do ing decades, of great names to 

which can be attached the history of any orderly 
development, of any well-conceived and definite ideals, 
llie authors of the very limited number of good songs are too 
often the authors of others in larger (juantities whicli arc bad, 
and that not in every case owing to failure of inspiration but 
to a lowering of idcfils in order to gratify the tastes of an unin- 
lelligent public on the one hand, and the demands of exacting 
publishers (;ii the other. That a healthier art miglit have arisen 
is indicated by the pre.sence of such songs as Hatton’s ** To 
Anthea,” J. odor’s unexpectedly fine setting of “The Brooklet” 
(lIic words of whir:h Schubert had already immortalized in its 
»)riginal German version as “ Wohiri ”), Sullivan’s fresh and 
originalsettings of i.evcral Shakespearian lyrics, and of Tennyson’s 
uninspired cycle of vor/.s entitled “The Songs of the Wrens,” 
and Cla}^’s “ I’ll .si.ng thee songs < f Araby.” The name of 
Siemdale Bennett sUmds out as thut of a composer who remained 
steadfastly true to his ideals. His output was indeed a small 
one, and covered a somewhat limited range of style and feeling; 
but the thought, like the workmanship, is always of delicate 
and beautiful quality. Though Mendels'sohn’s influence is 


apparent he has a touch which is all his own, “ To Chloe in 
sickness,” “ Forget-me-not,” “ Gentle Zt^phyr ” and “ Sing, 
Maiden, sing,” have certainly not yet lost Uieir charm. Stern- 
dale Bennett marks the beginning of higher ideals in English 
song — but it is only within the last twenty-five years that we 
have begun to see their realization, owing to the training ol 
many English musicians in German schools and to the increasing 
familiarity of the musical public witli the best German Lieder. 
The lead has been taken by Parry and Stanford — composers 
who have published large r.umbers of songs in great variety of 
styles, ancl with uniform seriousness of aim and treatment. 
Parry’s delightfully fresli early work is represented at its best 
in “A Spring Song,” “A Contrast,” and “ Why does azure deck 
the skies ? ” The transition to a later manner is marked by the 
four anacreontic odes; and several small volumes of lyrics 
have since made their appearance. If some of these miss the 
true lyriail note, of which absolute spontaneity is an esseriLial 
condition, yet a lofty level of thought and workmanship is 
always manifest, rising to highest inspiration perhaps in “ \^en 
we two parted,” “ Through the ivory gate,” and “ I’m weaving 
Sweet Violets.” Stanford has essayed songs in many styles, 
suited to poems drawn from many periods, but he is most 
himself and most successful in Keats’s weiid and dramatic ballad 
“ La Belle dame sans merci,” in Browning’s cavalier .songs, in 
the cycle of sea .songs (II. Newbolt), and above all in the Irish 
idyll (Moira O’Neill) — where in six pieces of rarest beauty the 
composer has revealed different phases of Irish feeling, pathos 
and humour with a poetical and imaginative power unequalled 
in British art. It is hard to imagine a more perfect alliance 
l)e tween poetry and music, from the general conception of each 
song down to the .minutest detail of declamation, than is found 
here. As an arranger of Irish melodics — of whicli four volumes 
have been publislied — Stanford has also shown himself a com- 
plete master. Cowen, Maf:kenzic and Elgar have contributed 
few songs worthy of reputations gained in larger forms of com- 
position. Of the work done and being done by younger com- 
posers much might be said. There is activity in many dirc<'tions ; 
a cycle of songs by Arthur Somervell from Tennyson’s Maud 
is an artistic work of very real value, beautiful and original as 
music, and forming a highly interesting commentary upon 
the poem. R. Vaughan Williams, in the more difficult task 
of setting six sonnets from Rossetti’s House of Life and in 
three <;i' Su. venson’s Songs of Travel^ has displayed imaginative 
qualities of a remarkable order. Not less original is the highly 
finished and poetical work of II. Walford Davies. Somewhat 
sligiiler in style and thought, but instinct with true lyricm 
tenderness and charm, are the songs of Roger Quilter, drawn 
mainly from the Elizabethan period, and the poen;sof Herrick. 
Various songs by Maude V. White, W. II. Hadow, Hamilton 
Ilarty, Harold Darke, Ernest Walker, Donald 'I’ovey, William 
Wallace and others give evidence, with the work already men- 
tionetl, of a revolution in the treatment and conception of 
song in England, which is full of promise for the future. Its 
fulfilment however is likely to depend upon a change in the 
prevailing conditions, under which profes.sional vocalists have 
a financial interest in poj)ularizing inferior productions. Good 
songs, apart from the initial difficulty of finding a publisher, 
are thus penalized from the start, whilst the larger and less 
instructed portion of the public, which forms its taste upon what 
the singers of the day provide, remains ignorant of precisely 
those works which are most necessary for its enlightenment. 

BiHiJor.RAPHy. — In Grove's fHctionary of Music and MusicAans 
(new cd.) iVlrs K. Woodhouse’s article on ” Song ” (vol. iv.) gives a 
T)ni('.tically exhaustive bibliography of the whole subject of song 
aiKl folk-song, country by country; her ivcoount is quite unique, ana 
indispensable to the student. The following list is mainly of books 
whic.n the present writer has found most valuable : Sir Hubert 
Parry, Art of Music (London, 1897); Oxford History of Music 
(Kjui-'ioo^), esp. vol, iii., “ The Severit(.^unth Century " by Sir Hubert 
i*arry; vol. iv., “ The Ago of Bach -Mid Haiidel " by J. A. Fuller- 
Maitland; vol. v., ” The Viennese Porio I " by \V. H. Hadow; vol.vi,, 
"Tin? Romantic Period" by E. 1 )fmiircuther ; Combarieu, La 
Musique, ses lois ei f>on Evolution (Paris, igoy)\ Ambros, GeschichU 
der Musik (18OZ-1882) ; Coussemaker, JJistoire de V harmonic au moym 
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(1852); Kiesewetter, Schieksale ti. Basehaffenheii des wMichen 
Gesanges (1841); Reissmann, Da.s dmtsche Lied rewritten as 

Geschichte des detitschen Liedesy 1874); Schneider, Das musikaliscJie 
Lied (1863) ; E. Walker, History of I\hnic in England (1907) ; W. Nagel, 
Geschichte der Mttsik in England (1894-1897); C. J. Sharp, English 
Folk-songs, some Conclusions (1907) ; J. Tiersot, Histoire de la chanson 
populaire en France (1889); Lavoix, La Musique fran^aisc (iHgi). 

Collections of with vain, 'i, bio introduclion and notes (those 

marked with fui astorisk have pianoforte accompaniment;;) : F. M. 
Boehme, Altdeutsches Liederbuch (Breitkopf & Hartel, 1877); 
Gaston Paris and Gevaert, Chansons du XV^‘ sUele (Paris, 1875); 
J. Tiersot, Chansons populaires des Alpes frangaises (Grenoble, 1903) ; 
De la Villcmarqu6, Barsaz-Breiz, Chansons pop, de la Bretagne 
(Paris, 1867); ♦Bourgault-Ducoudray, so melodies pop. dela Basse- 
Bretagne (Paris, 1885); •Champfleury and Chansons pop, 

des provinces de France (Paris, i860); •Weekerlin, Echos du temps 
pass 6 (3 vols., Paris, 1855), and *Cht: 7 isons pop. du pays de France 
(2 vols., Paris, 1903) ; ♦V. D’Indy, Chansons pop. du Vivavais, op. 
52 (Paris) ; Hjalmar Thnren, Folkesangcn paa Faererne (Copenhagen, 
1908) ; F. van Duyse, Het oude nederlandschc Lied (the Hague, 
1903-1905) ; ♦£, Closrton, Chansons pop, des provinces beiges (Bnis.-.(:lr., 
1905) ; *&)urgault-Ducoudray, jo melodies pop. de Groce ei d*oric;U 
(Palis, 1897); Eug6nie Lineft, Feasant Songs of Great Jhtssia (SL 
Petci'sbiirg and London, 1905) ; *W. Chiii)])cll, Popular Music of the 
Olden Time (London, 1855-1859); *K. Wooldridge, revised edition of 
th(i above, with title Old English Popular Music (London, 1803); 
Folk-song .Society’s Journals; '*'C. J. Sharj), Folk-songs from Somerset 
(5 vols., Barnicott & Pearce, Taunton) *J. A. Fuller-Maitland and 
L. E. iiroadwood, County Songs (Novello) ; *Sharp and Baring-Gould, 
Songs of the West (TMethuen); *L. E. Broad wood, English Traditional 
Songs and Carols (Boosey). (W, A. J. F.) 

The Song of Birds 

The oharactcrisl.ir. modulated voice of birds is the outstanding 
example of natural “ song ” in the animal world. Tlic essential 
requirements of a vocal organ, the |)n‘ssure of vi!)nLtory nu iu- 
branes or chord, are found in the bird' syrinx (st;t‘ Bird), 
but how these membranes act in particular, and how their 
tension is modified by the often numerous syringeal muscles, 
wc do not know. The voice of birds is produced entirely b> the 
syrinx; the larynx no doubt modifies it, but the tongue seems 
to play no part in it. The “ loosening of the tongue ^' by cutting 
its fretiMin, in order to assist a bird in talking, ike., is an aliso- 
lutely silly oyxTation. The possession of the most elaborate 
syrinx is not enough to enable a bird to sing. In this respect 
they are like ourselves: special mental faculties arc required 
to control the apparatus. Anatomically the raven has the 
same elaborate syrinx as the thrusli or the niglilingal'j, £Uid )'et 
the raven cannot sing ’’ although it cun in (iulute its voice 
and can even learn to talk. As a rule the fa(!ulty of singing 
is restricted to the males, although the fcunales p;.>ssess the smne 
organs; moreover, birds vary individually. Some learn to j;ing 
marvellously well, while others nunain tyros in spile of the IkjsI 
education. But giv(?n all the necessaiy' mental faculties, 
birds sing only when they are in such a licalthy condition that 
there is a surplus of energy. This, of course, is greJ'.test during 
llie time of propagation, when much of the surplus of the general 
metabolism comes out —to use homely words— in unwonted 
functions, such as dancing, posing, spreading of feathers and 
giving voice. Every one of these muscular exertions is a spasm, 
ndeasing some enWgy, and— again in homely parlance — 
relieving the mind. In many cases these antics and other 
manifestations become rhiyllimical, and muiic consists of 
rhythmical sounds. Of coui:;e birds, lil:c otiier creatures, are 
to a certain extciiit reflex machines, and they often sing because 
they cannot help it, just as male frogs continue to croak long 
after the pairing season, and not necessarily because they or 
their mates apprec'iate those sounds. But birds stand mentally 
on such a high level that wc can scarcely doubt that in many 
cases they enjoy, and therefore sing their .song. Many a tame 
bird, a canary, starling, magpie, will repay its keeper with its 
song, out of ’season, for any kindness shown to it, or for his 
mere presence. 

If we regard any sound made l)y a bird under the all-powerful 
influence of love or lust as its “ song,” then probably every bird 
is jx)ssessed of this faculty, but in the ordinary accept anc(? f,f 
the term very few, besides the oscines, can sing, and even this 
group contains many which, like the ravens and llic cri>ws, 
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are decidedly not songsters.* On the ovher hand, it seems unfair 
not to call the charming series of notes of the dove its song. 

1), Barrington in a very remarkable paper (“ Experiments 
and Observations on the Singing of Birds,” Phil, Ttans,^ 1773, 
pp. 249-2QT) defines a l)ircl\s sung “ to be a siKxession of three 
or more different notes, which arc cont inued without interru]ition 
during the same int^.'r\'al with a musical bar of four crotchets 
in an adagio mcvcmcnt, or whilst a pendulum swings four 
seconds.” The late A. Ne^\■ton (Ency. Brit,, 9U1 ed., iii. 771; 
see also Diet. Birds, s.v. “ Song,” pp. 892-894), taking a much 
w'ider view of ” song,” proceeds as follows : — 

It seems impossible to draw any but an arbitrary line between 
the deep booming of the eim u, the harsh cry of the guillemot 
(Avhicb, wdien proceeding from a hundred or a llK)usand throats, 
strikes the distant car in a confused murmur like the roar of a 
tumultuous crowd), the plaintive wail of the plover, the melo- 
dious whistle of the wigeon, ‘ the cock’s shrill clarion,’ the 
r(Team of the eagle, tju; hrx^t of the owl, the solemn chime of 
the bclBbirc], tlic whip-cracking of the manakin, the ciiaffinch’s 
joyous burst, or the htjarse croak of the raven, on the one hand, 
and the bleating of the snipe or the drumming of the ruffled 
grouse, on the other. Innumerable are the forms which such 
utterances tak('. In many birds the sounds are due to a coin** 
bination of vocal and instrumental powers, or, as in the cases 
last mentuaied, to the latter only. But, however produced — 
and of the ma(‘.]unery whereby they are accom])lished there is 
njt room htn-e to speak — all have the same cau;.e and the saiue 
effect. 'J'he former lias been already indicated, and the latter 
is ils cojisummct ion. Almost coiiislantaneoiisly w'ith the hatch- 
ing of tlic iiigi'.tiLgale’s brood the song of the sire is hushed, 
and the notes to whicli we have for weeks hearkened with rapt 
admiral ion arc changed to a gu Llunil croak, expressive of 
alarm and anxiety, inspiring a sentiment of the most opposite 
character. No greater contrast can he imagined, and no 
instance cun be cited which more completely points out the 
purpose which ‘ song ’ fulfils in the economy of the bird, for 
if the nightingale’s nest at this early time be destroyed or its 
contents rc.movecl, the cock speedily recovers his voicci, and his 
favourite haunts again resound to his bowitcliing strains. For 
lliem his male is content, again to undergo the wearisome round 
of nest-building and incubatiiin. But should some days elapse 
before disaster befalls their calhiw (^are, liis const itution under- 
goes a change and no second alteinpl to rear a family is made*. 
It would sc(‘Tii as though a mild temix'ratun?, and ihe abundance 
of food by whicli it is generally accoir.panied, prompt the phy- 
siological ult<. ration wliii^li insj)ir(\s the males of most birds 
to iruiulgc in the ‘ f ong’ peculiar to them, 'fhus after the annual 
moult is aecomplislicd, and tiiis is IxJieved to be the most criti< nl 
epoch in the life of any bird, cock thrushes, skylarks, and otlu rs 
liegin to sing, not indeed with the jubilant voice of spring but 
in an uncertain cadence whicli is quickly sile nced by the suy>cr- 
verition of cold weath<*,r. Yet some birds wc have which, 
except during the season of moult, hard frost, and time of snow, 
sing idrnost all the year round. Of these the redbreast and the 
WTem are familiar examples, and Huj cluffcliaff repeats its two- 
noted cry, almost to weariness, during the whole period of its 
residence in this country. 

‘‘ Akin to the ‘ song of birds,’ and undoubtedly proceeding 
from the same cause, are liie peculiar gestures whicli the males 
of many perform imtlcr the influence of the approaching season 
of pairing, but these again arc far too numerous here to describe 
with particularity. It must sufFu'c to mention a few cases. 
The ruff on liis hillock in a marsh Jiolds a war-danc!e. Tlir 
snipe and some of his allies mount aloft and wildly execute 
unlookf(l*for evolutions almost in the clouds. The w(>udcock 
and many of the goatsuckers Ixat evening afUi ( veiling iJiC 
same aerial path with its sudden and shar]) turnings. 'J'lie 
ring-dove rises above the neighbouring trees and then with 
inolionless wings slides down to the leafy retreat they afford. 
The capo.n'ally and hkekeork, [Kirhei! on a coniinanUing 
eminence, liirow I hernselves into postures that defy the skill 
of the caricaturist — otlicr specie.s of the grouse-tribe assume 
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dnfatai tht turt bfcim 

nnnrW ^ ^ . Spreads his train so as to show how 

K A ' ^ roai«Rtic and the ludicrous. The bower- 

WQ, nm content with its o>vn splendour, builds an arcade, 
ucckcd with bright feathers und shining shells, through and 
around \Vhich he paces witli his gay companions. The larks 
and pipits never deliver tlieir song so well as when seeking the 
^pper uir. Rooks rise one after the other to a great height 
ttnd, turning on their back, wantonly precipitate lliemselves 
many yards towards the ground, while the solemn raven does 
not scorn a similar feat, and, with the tcndcrest of croaks, glides 
supinely alongside or in front of liis mate/’ 

The following may bo died as the principal treatises on the 
subject, besides Barrington's paper quoted above: J. Black wall, 

^Um. I’hil. Soc., Manchester (1S24), pp. 289-323; also in 

Froriep’s Xotizen (1825), col. 292-20S; F. Savart, MtUnofr sur la 
voix drs oiscaux, Frorit'p's N of ism (t8'2(i), col. 1-10; C. L. Brohm, 

Xanmantiia (1855), pp. 54 -39, 00-ioj, 181-195; s'-i'd Jouvn. /. 

Ornith, (1S55, pp. 348-351; 1850,1);). 23i»-233); C.‘ Cloger, /. 

OniUh. (1839), pp. 439-430; J- fiarLin?;, liirds oj Middlesex 
(London, 1806), where the notes of nuinv of the common English 
birds are Tnusically L*x})rcssed; J. A. Allen, BulL Comp, ZooL 
Hantavd (1871). ii. j‘66-450; L. I*aoliioci, 11 Caiito de^li itccolli (Milan, 

1878), and Milano soc. itaL aUi. 20 (1877), pp. 123-247; C. L. Hell;, 


A Dictiomry of Bird Xoles (Brigg, 1898); C. A. ^Vitchell, Bird' Song 
and its Scientific Teaching (CloijC(?ster, 1892); F. S. Mathews, Ineld 
Book of Wild Birds and their Musir (New York, 1904). See also 
>V, Warde Fowler, A Year with the Birds (1S80). (H. F. C.) 

SOHGHOI, SoNRiiAY, Sun HAT , &c., a great negroid race in- 
habiting a large tract of country on both banks of the middle 
Niger. Ihev formed a distinct state from the 81I1 to the idth 
century, being at one period masters of Timlniklu {q,v.'^ and the 
most powerful nalion in the western Sudan. The origin of this 
people, who arc said still to number some two millions, though 
their national independence is lost, has been a source of much 
dispute. Heinrich Barth, who ha.s given the fullest account of 

them, reckoned them as aborigines of the Niger valley ; but he also 
tried to connect them with the Egyptians. The people them- 
selves declare their original home to have boon to the eastward, 
but it seems unlikely that they or their culture are to be connortecl 
at all with the Nile valley. A<H?ording to the Tarik i Sudan ^ a 
lyth-ccntury histoiv' of the Sudan written by Abderrahman 
Sadi of Timbuktu, the first king of the Songhoi was called 
Dialliaman (Arabic Dia min al jemen^ “ be isconie from\'emen’*), 
and the account given in this Araliic manuscript leaves little 
doubt that he wa.s an Amh adventurer who, as has been fre- 
quently the case, l>ecamc chief of a negro people and led them 
westu^rd. The S.mghoi emigration must have begun towards 
the middle of lhe 7th centiirj^ for Jenne, their chief city, was 
founded one )iundr<'d and fifty years after the Hejira (about 
A.T). 765), and it refn'eserit^ tlie extreme western point in tlicir 
))rogrcss. From a hundred to a Jmndred and twenty years 
woukl be fibf)Ut the lime which must l.>c allowed ff)r the years 
of wandering and those of settk^ment and occupation in the 
Songhoi countries. Jn the north they have mixed with the 
Riima “ Moors/’ and in the south with the Fula. 'riie Songhoi, 

then, are probably Sudanese negroes much mixed with Ikrber 
and even Arab blood, who settled among and crossed with the 
natives of the Niger valley, over whom they long ruled, 

Jn their physique they hear out this theory. Although 
often as black as the typiral West African, their faces arc fre- 
quently more refined than those of pure negroes, 'fhe nose of 
the Songhoi is straight and long, pointed rather than flat; the 
lips are comparatively thin, and in profile and jaw projection 
they arc easily distinguishable from the WTll-known nigritic 
type. They are tall, well-made and .slim. In character, tmi, 
they are a contrast to the merry light-heartedness of the true 
negro. Barth says that of all races he met in negroland they 
wx*re the most morose, unfriendly and churlish. The Songhoi 
language, which, oWing to its widespread use, is, with Hausa, 
c filk d Kalam al Shtdan language of the Sudan ”) by Die 
Arabs, is often kni^wn as Kissur. According to Friedrich Muller 
it resembles in fJthicturc none of the neighbouring longues, 
though its VtKAbulary shows Arab influence. Keane slates that 
the language “ has not the remotest connexion with any form 


of Speech known to have been at any time current in the Nile 
valley.” 

See Heinrich Barth, Travels and Discoveries in Northern and 
Central Africa (1857-1858) ; A, H. I^eanc, Man Past and Present 
(Cambridge, 1899); 33nx Fornlor in Chius, Ixxi. 193; Felix Dubois, 
Tindmetoo the Mysterious (1897); Lady Lugarcl, A Tropical Depen- 
dency (i9t>5). 


SONNEBERG» a to^vn .of Germany, in the duchy of Saxe- 
Meiningen, situated in a narrow valley of the Thuringian Forest, 
13 m. by rail N.E. of Coburg. Pop. (1905), 15,003. It is famous 
for its manufacture of toys; its other industrie.s are the making 
of glass and porcelain article^, electrical works and brew^eries. 
The town possesses a fine Gothic church, and a hydropathic 
establishment. 

SONNENTHAL, ADOLF VON (1834-3909), Austrian actor, 
was born of Jewish parentage in Budapest on the 21st of Decem- 
ber 1834, Though brought up in penury and apprenticed to a 
wi)rking tailor, he yet cultivated the histrionic art, and was 
fortunate in receiving the support of a co-religionist, the actor 
Bogumil Dawison, who trained him for the stage. He made 
his first appearance at Temesvar in 1851, and after engagements 
at Hermannstadt and Graz came in the winter of 1855-1856 to 
Konigsberg in Prussia, where his first performance was so 
siicce.ssful that he wus engaged by Ilcinricli Laube for the 
Burgthcatcr in Vienna, making his first appearance a.s Mortimer 
in Schiller’s Maria StuarU Under Laube’.s careful tuition he 
dcvcl()])ed within three years into an actor of the first order, 
excelling both in tragedy and comedy; and in 1882, after 25 
years of brilliant service at the Gourt Theatre, he w^as given a 
patent of nobility. In 1884 he became manager-in-cliief of 
the theatre; and in 1887-1888 acted as artistic adviser, He 
visited the IJnitcd States in 1885, and again in T899 1902, 

acJucving great success. His chief parts were Nathan in Lessing’s 
Nathan dcr Weise, Wallenstein, and Der Mcister von Palmyra. 

SONNET ( I tal. Sonetto, dim. oiSuono, Fr. Sonnet), The sonnet 
in the literature of modern Europe is a brief poetic form of 
fourteen rhymed verses, ranged according to prescription. 
Although in a language like the Engli.sh it does no doubt require 
considerable ingenuity to construct a satisfactory sonnet of 
octave and sestet running upon four rhymes, this ingenuity is 
only a means to on end, the end being properly that a single 
wave of emotion, w'btm emotion is either too deeply charged 
with thought, or too much adulterated with fancy, to pass spon- 
taneously into the movements of pure lyric, shall be embodied 
in a single metrical flow and return. Whether any given 
sonnet be composed like that of Pier delle Vigne (of two quatrams 
with rhymes running a, b, a, b, a, b, a, b, and of two tercets with 
rhymes running c, d, e, c, d, c), or wliethor the verses be arranged 
(on the authority of Shakespeare and Drayton) in three quatrains 
of alternate rhymes clinched by a couplet, or, as in the sonnet of 
Petrarch, in an octave of two rhymes and a sestet of cither 
two or three rhymes^ in each case the peculiar pleasure which 
the car derives from the sonnet as a metrical form lies in Die 
number and arrangement of the verses being prescribed^ and 
distinctly rccogniziUile as being prescribed. That the impulse 
to select for the rendering of single phases of feeling or reflection 
a certain recognized form Is bom of a natural and universal 
instinct is perhaps evidenced by the fact that, even when a 
metrical arrangement discloses no structural law demanding a 
prescriptive number and arrangement of verses, the poet will 
nevertheless, in certain moods, choose to restrict himself to a 
prescribed number and arrangement, as in the cases of the 
Italian siornello, the Welsh triban, and the beautiful rhymeloss 
sliort ode of Japanese poetry. And perhaps, if we probed the 
matter deeply, we should find that the recognized prescription 
of form gives a sense of oneness that nothing else save the 
refrain can give to a poem which, being at once too long for a 
stanza in a series and too short to have the self-sustaining power 
of the more extended kinds of poetic art, suffers by suggesting 
to the ear a sense of the fragmentary and the inchoate, It is 
not then merely the number of the verses, it is also their arrange- 
ment U.S to rby mes4-^ arrangeitneikt leading the ear to 
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a pres<5rited ftetjueince and then satisfying that expectation — 
which crttitlbs a form of fourteen verses to be called a sonnet. 

Hence the so-called irregular sonnets of S. T. Coleridge, 
Which lead the ear of the reader to expect the pleasure of a 
prescribed arrangement when what they have to offer is a 
pleasure of an exactly opposite kind — ^thc pleasure of an absolute 
frecdOTti from prescribed arrangement — are unsatisfactory, 
while (aiJ the present writer has often pointed out) the same 
poet’is fourteen-line poem, “ Work without Hope,” in which the 
reader ^pects and gets freedom from prescription, is entirely 
satisfactory. This same little poem of Colcridge^s also affords 
ail excellent illustration of another point in connexion with the 
sonnet. If we trace the history and the develq^ment of the 
sonneit from Pier delle Vigne to D. G, Rossetti we shall find 
that the poet’s quest from the veiy first has been to write a 
poetn in fourteen verses so arranged that they should, better 
than any other number and arrangement of verses, produce a 
certain melodic effect upon iKe car, and an effect, moreover, 
that should bear iteration and reiteration in other poems 
similarly constructed. Now if we ask ourselves whether, 
beautiful as is this poem, “ Work without Hof)e,” taken as a 
single and original metrical arrangement, we should get out of 
a series of poems modelled line for line upon it that pleasure of 
iteration which we get out of a series of Petrarchan sonnets, we 
shall easily see why the regular sonnet of octave and sestet on 
the one hand, and what is called the Shakespearean sonnet on 
the other, have survived all other competing forms. 

In modem Europe the sonnet has always had a peculiar 
fascination for poets of the first class— ‘poets, that is, in whom 
poetic energy and plastic power are equally combined. It would 
seem that the very fa(t that the sonnet is a recognized structure 
suggestive of more art — suggestive in some measure, indeed, of 
what Schiller would call “ sport ” in art—has drawn some of the 
most passionate poets in the world to the sonnet as the medium 
of their sincerest utterances. Without being coldly artificial, like 
the rondeau, the scstina, the ballade, the villanelle, &c., the sonnet 
is yet so artistic in structure, its form is so universally known, 
recognized, and adopted as being artistic, that the too fervid 
spontaneity and reality of the poet’s emotion may be in a certain 
degree veiled, and the poet can whisper, as from behind a mask, 
those deepest secrets of the heart which could otherwise only 
find expression in purely dramatic forms. 

That the sonnet was invented, not in Provence, as French 
critics pretend, but in Italy in the 13th centim’, is pretty clear, 
but by whom is still perhaps an open question, S. Waddingfon 
and several other critics have attributed to Fra Guittone the 
honour of having invented the form. But J, A. Symonds has 
reminded us that the sonnet beginning Pero ch' amore, attribut(?d 
to Pier delle Vigne, secretary of state in the Sicilian court of 
Frederick, has claims which no student of early Italian poetry 
can ignore. 

As regards English sonnets, whether the Petrarchan and the 
Shakespearean arc really the best of all possible forms wc need 
not inquire. , But, inasmuch as they have become so vital and 
so dominant over other sonnet forms that whenever we begin to 
read the first verse of an English sonnet we expect to find one 
or other of these recognized rhyme-arrangements, any departur 
from these two arrangements, even though the re.sult be such a 
magnificent poem as Shelley’s “ Ozymandias,” disappoints 
the expectation, baffles the ear, and brings with it that .sense 
of the fragmentary and the inchoate to which we have before 
alluded. If, however, some writer should arise with sufficient 
originality of metrical endowment and sufficient poetic power 
to do what Keats, in a famous experiment of his, tried to do 
and failed — impress the public ear with a new sonnet structure, 
impress the public ear so powerfully that a new kind of expectance 
is created the moment the first verse of a sonnet is recited— then 
there will be three kinds of English sonnets instead of two. 

With regard to the Petrarchan sonnet, all critics are perhaps 
now agreed that, while the form of the octave is invariable, 
the form of the sestet is absolutely free, save that the emotions 
should govern the arrangement of the verses. But as regards 


41S 

the division between octave and sestet, Mark Pattison sfeys, 
with great fx)ldness, but perhaps with truth, that by blending 
octave with sestet Milton missed the very object and end of 
the Petrarchan .scheme. Another critic, however, Hall Caine, 
contends that by making “ octave flow into sestet without break 
of music or thought ” Milton consciously or unconsciously in- 
vented a new form of sonnet; that is to say, Milton, in his use 
of the Petrarchan octave and sestet for the embodiment of 
intellectual substance incapable of that partial disintegration 
which Petrarch himself always or mostly sought, invented a 
species of sonnet which is English in impetus, but Italian, or 
partially Italian, in structure. Hence this critic, like William 
Sharp, divides all English sonnets into four groups : (i) sonnets 
of Shakespearean structure; (2) sonnets of octave and sestet of 
Miltonic structure; (3) sonnets of contemporary structure, i.e, all 
sonnets on the Petrarchan model in which the metrical and 
intellectual wave of flow and ebb ” (as originally formulated 
by the present writer in a sonnet on the sonnet, which has 
appeared in most of the recent anthologies) is strictly observed, 
and in w'hich, while the rhyme-arrangement of the octave is 
invariable, that of the sestet is free; (4) sonnets of miscellaneous 
structure. 

With regard to what is called the contemporary form — a 
Petrarchan arrangement with the sestet divided very sharply 
from the octave — the ito wiling difficulty and the crowning 
triumph of the sonnet writer has always been to so handle the 
rhythm of the prescribeid structure a.s to make it seem in cacli 
individual sonnet the inevitable and natural rhythm demanded 
by the emotion which gives tlu* individual sonnet birth, and this 
can perhaps only be achieved when the ricliness and apparent 
complexity of the rhjrme-arrangcment is balanced by that 
perfect lucidity and simplicity of syntax which is the special 
quest of the “ sonnet of flow and ebb.” 

The wave theory has found acceptance with such students 
of the sonnet as Rossetti and Mark J^attison, J. A. Symonds, 
Hall Caine, and William Sharp. Symonds, indeed, seems to 
hint that the very name given by the Italians to the two tercets, 
the volta or turn, indi(‘atcs the metrical mt;aning of the form. 
“ The striking metaphorical symbol,” says he, ** drawn from the 
observation of the swelling and declining wave can even in some 
examples be applied to sonnets on the Shakespearean model; 
for, as a wave may fall gradually or abniptly, so the sonnet may 
sink with stately volume or with precipitate subsidence to its 
dose. Rossetti furnishes incomi>arablc examples of the former 
and more desirable conclusion ; Sydney Hobcll, in ' Home in 
War Time,’ yields an extn;mc specimen of the latter.” 

And now as to the Shakespearean sonnet. Some very acute 
critics have spoken as if this form w'crc merely a lawless succes- 
sion of three quatrains clinched by a couplet, and as if the number 
of the quatrains might just as well have been two or four as the 
present prescribed number of three. If this were so, it would 
unquestionably be a serious impeachment of the Shakespearean 
.sonnet, for, save in the poetry of ingenuity, no metric arrangement 
is otherwise than bad unless it be the result of a deep metrical 
necessity. 

If the prescriptive arrangement of three quatrains clinched 
by a couplet is not a metrical necessity, if it is not demanded 
in order to prevent the couplet from losing its power, such an 
arrangement is idle and worse than idle; just as in the c^e of 
the Petrarchan sonnet, if it can be shown that the solid unity of 
the outflowing wave can be maintained as completely upon 
three rhymes as upon two, then the restriction of the octave 
to two rhymes is simple pedantry. But he who would test the 
metrical necessity of the arrangement in the Shakespearean 
sonnet has only to make tlie experiment of writing a poem of 
two quatrains with a couplet, and then another poem of four 
quatrains with a (’ouplet, in order to see how inevitable is the 
metrical necessity of the Shakespearean numl)er and arrange- 
ment for the achievement of the metrical effect which Shakespeare, 
Drayton and others sought. While in the poem of two quat- 
rain.s the expected couplet has the sharp epigrammatic effect 
of the couplet in ordinary stanzas (such as that of oitdva Hma, 
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and as tliatof the Vf'nvs and Adonii stanza), destroying that 
pensive ; sweetness ^vilk'h is the cliaraeteristic of the Shake- 
spearean sonnet, the poem of four quatrains is just sufficiently 
lo?ig for tht' expeeted pleasure of the coLipiet to be dispersed 
and wa.sle(i. 

The quest of the Shakespearean sonnet is not, like that of 
the sonnet of oetave and sestet, sonority, and, so to speak, 
metrical counterpoint, but sweetness; and the sweetest of all 
poi'.sibie arrangements in English versification is a succession 
of decasx iiiibic (juatrains in alternate rhymes knit together and 
clinched by a couplet — a couplet coming not so far from the 
initial verse as to lose its binding pow.er, and )'ct not so near the 
initial verse that the ring of ejiigram disturbs the “ linked 
sweetness long drawn out of this movement, but sufficiently 
near to shed its influence over the poem back to the initial verse. 
A chief piirt of the plca.sure of llie Shakespearean sonnet is the 
e?;pectance of the clinuicloric rest of the couplet at the end (just 
os a chief part of the pleasure of the sonnet of octave and 
sesiet is the expectanc'c of the answering eldj of llu' s(‘stct when 
tlie close of the octave has been reached); and ihis expectance 
is gratified too early if it comes after two qimtr.iins, w'hile if it 
comes after a greater number of quatrnins than three it is 
dispersed and wasted altogether. 

The Frencli sonnet has a regular Petrarclmn octave with a 
sestet of three rhym(‘S l)eginning with a couplet. The Spanish 
stmnei is also based on the pure Italian t\pe, and is cxtronicly 
graceful and airy. The same may be said of the Portuguese 
sonnet — a fonn of which the illustrious Cainoeris has left nearly 
tliree hundred exainplcs. (T- W.-I>.) 

also English Lituratukc : 3, FJisabeihafi] Sidney Lee on the 
Eluuihc-than wiimct in Arbci’t* Ganicr (1004); J. A. Noblo, 

'ihv ^iounct i» England (189;’,); ^ 1 . Jasinsbi, du nonfict ca 

France (1903); C. A Lontr:n<T, 'Somu'it in d, evg, DirUtimg his 
Mitton (i«S86); S. W’acUUngton, English Sonnets by Living 
(1681), and Sonnets of Europe * T. Hall Came, Sonnets of Three 

CciUmies {1HS2); William Sharp, Sonnets of this Century and 

American Sonnets (1889); Jolin Dennis, Hn^^Ush Sonnets (1873), 

SONNINO» SIDNEY, Baron (1847 - ), Italian statesman 

and financier, ’.vas born at Florence on the nth of March 1847. 
Entering the diplomatic service at an early age, he was appointed 
suc;;.e.ssive}y to the legations of Madrid, \’i(!nna, Beriin and 
VcriaDles, but in 187: returned to Italy, to devote himself to 
political and social studies. On his own initiative he condu( ted 
exliaustive inquiries into the conditions of the Sicilian peasants 
and of the metayers, and in 1877 publislx'd in co-operation 

with Signor Ix opolclo Franchi'lli a masterly work iiii Sicily {La 
Sict'lia : Florence, 1877). In 1878 he founded a weekly economic 
re\'ie\v, La Rassegua Scttiinanalc, which four years later be con- 
v:.rted into a political daily journal. Elected deputy in 1880, 

' c distingui.shed himself by trenchant criticism of Magliani’s 
fiiiance, and upon the fall of Magliani was for some months, 
in iS$9, under-secrctar>' of slate for the treasury. In vic\v of 
ihe severe monetary crisis of 1893 he was entrusted by Crispi 
with the portfolio of finance (Dce;;mber 1S93), and in spite of 
determined cypposition dealt energetically and successfully 
with the deficit of more than £6,000,000 then existing in 
the exchequer. By abolishing the illusory pensions fund, by 
applying and amending the Bank Uaws, eflecting economies, 
and increa.sing taxation upon coni, incomes from consolidated 
sto^k, alt and matches, he averted national bankruptcy, pd 
placed Italian finance upon a sounder basis than at any time 
since the fall of the Right. Though averse from tlie policy of 
uriimited col'.nia’ ex'panricn, he provided by a loan for th'- cost 
of the Abyssinian •'.’ar in whicli the tactics of Cnmeral Baratieri 
had involved the (Vispi cabinet, but fell with Crispi after the 
disaster at Adowa (Ma;vb 1896). Assuming then the leadership 
of the con titiitiori.A! r)pposition, he combated the alli.'ince 
].»eUveft;j the l)i Rudinl cabinet and the .subversive parties, 
criticized tljc financial schemes of the t.rea:;iiry minister, Luzzatti, 
and opposed the “ democratic ” finance of the first Pelloux 
adrnin^stra! ion as likely to endanger finanr-ial stability. After tlie 
modificataM of the Pelloux cabinet (May 1899) became leader 
of the ministerial majority^ and bore the brunt of the struggle 
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against Socialist obstruction in connexion with tfce. Public 
Safety Bill. Upon the formation of the Zanai'dclJi cabinet 
(Feb, 1901) he once more became leader of the constitutional 
opposition , and in the autumn of the year founded a daily organ, 
11 Giornalc d' Italia, the better to propagate moderate liberal 
ideas. Although highly esleemed for his integrity and, genuine 
ability, it w'as not until February 1906 that he was called upon 
to form a ministry, on the fall of the Fortis cabinet. He imme- 
diately set about introducing certain urgent reforms, suppressed 
all subsidies to the press, and declared his intention of governing 
according to law and justice. In May, however, an adverse vote q( 
Uie Chamber on a purely techniml matter led to his resignation, 

SONORA, a northern stale of Mexico, bounded N. by the 
United States, E. by Chihuahua, S. by Sinaloa and W. by the 
Gulf of California. It is the second largest state in the republic, 
having an area of 76,900 sq. m. Pop. (1900), 221,68a, a largo 
part being Indian, 'riu*. surface of the state is much broken by the 
Sierra Madre Occidental, which extends tlirough it from north to 
south and covers its entire w'idth w^ith parallel ranges, enclosing 
fertile valleys. Four important rivers travor.se the state from 
cast to W'Cst with courses of 145 to 390 in. and discharge into tluj 
Gulf of California, viz. : the Aluir, or Asuncion, Sonora, Yaqwi 
and Mayo. The longest is the Yaqui, which has its .source on 
the eastern side of the Sierra Tarahumarc in Chihuahua and 
brcalcs through several ranges of the Sierra Madre before reaching 
tlie gulf near Guiiymas. The smaller tributaries of these 
rivers of Sonora are often only dry canyons in the dry season. 
Ar^riculture has been developed only to a limited extent in 
SjRora, bc^causo of its aridity, lack of irrigation facilities, lack 
of railways and roads, and the unsettled state of the country. 
I'hc soil of ihe sierra valleys is fertile, and when it is irrigated 
forage and cereal crops may be growTi in abundance. Sugar- 
cane, tobacco, maguey, cotton, in small quantities, and fruiks 
are also produced, 'i'liere are excellent pasture lands, espcciall) 
in the upland distrlt'.lfq and stock-raising is an important and 
profitable industry. Land is held in large estates, some of them 
upwards of 100 sq. m. in area. The mineral resources include 
.silver, gold, copper, lead, tin, iron and coal, ancl mining is the 
chief iruluslry. Tlic lack of transportation facilities lias been 
partly relieved by the coqstruction of a branch of the Southern 
Pacific (.\merican) from Nogales southward to Cuaymas and the 
Sinaloa frontier, from wliich it has been cxtcnd^^d to Mazatlan* 
Guaymas is the only p(vrt of importance on the coast, but it 
lias a huge trade and is visited by the steamers of several lines. 
The capital of the state (since 1882) is Ilermosillo (pop. 1900, 
17,618), on the Sonora river, 110 m. north of Cuaymas, with 
which it is connected by rail. It suffered much in 1865-1866 
from the savage struggle Ijetween Imperialists and Repub- 
licans, and in subsequent partisan warfare. Other important 
towns are Alamos (pop. 1895, 6197), ^3* it'- E.S.E. of 
Guaymas, M octcziima, 90 m. north of Ilermosillo, and Urcs, 
the old capital of Sonora and seat of a bishopric, 33 m. north- 
east of Hermosillo. 

The first Jesuit mission in Sonora, founded among the Mayos 
in 1613, seems to have been the first permanent settlement 
in the Slate, although Coronado pas.sed through it and its coast 
had been visited by early navigators. The hostility of certain 
tribc.s prcjventcd its rapid settlement. Ures was founded in 
1636, and Arizpe in 1648. Near tlie end of the century Sonora 
and Sinaloa were divided into two districts, in 1767 the Jesuit 
missions were secularized, in 1779 the government of the 
province v;as definitely organized by Caballero de Croix, and 
in 1783 Arizjie became the provincial capital. The bishopric of 
Sonora wa'; created in 1781 with Arizpe as its scat. Up to this 
time the history of the province is little else than a record of 
!;a v-age warfare wdth the Apaches, Seris, Yaquis and other 
tribes. The development of rich gold and silver minas brought 
in more Spanish settlers, and then the record changes to one of 
partisan warfare, which I’.ontinucd down to the uoininistration 
of President Porifirio Diaz. 

SONPUR, a feudatorj'' state of India, in the Orissa division 
of Bengal, to which it transferred from the Central Provinces 
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^ 9 ^ 5 * Area, 906 ?5q. m. Pop. (1901), 169,877, showing a 
decrease of 13 % in llie decade, due to the results of famine. 
Estimated revenue ;f8ooo, tribute iGoo, The chief is a Rajput 
cf the Patna lino. Rico and timber are exported, and iron ore 
is said to abound. The town of Sonpur is on the Mahanadi 
River just above the point where it enters Orissa. Pop. (1901), 
88S7. 

SONSONATE, the capital of the department of Sonsonate, 
Salvador; on the river Sensunapan and the railway from San Sal- 
vador to the Pacific port of Acajutla, 13 m. south. Pop. (1905), 
about 17,000. Sonsonate is the centre of a rich agricultural 
district, and one of the busiest manufacturing towns in the 
republic. It produces cotton cloth, pottery, mats and baskets, 
b(iots and .shoes, sugar, starch, cigars and spirits. Through 
Acajutla it exports coffee and sugar, and imports grain for 
distribution to all parts of the interior. 

SOOT ( 0 . Eng. sot, cf. Icel. sot, Dan. sod; possibly from root 
sed, to sit), the black substance produced in the process of the 
combustion of fuel and deposited in finely granulated particles 
on the interior of chimneys or pipes through which the smoke 
passes. Soot is a natural nitrogenous manure (q.v.), and its 
value depends on the ammonia salts contained in it. 

SOPHIA (1630-1714), electress of Hanover, twelfth child of 
Frederick V., elector palatine of the Rhine, by his wife Elizabeth, 
a daughter of the English king James I,, was born at the Hague 
on the 14th of October 1630. Residing after 1649 at Heidelberg 
with her brother, the restored elector palatine, Charles Louis, 
she was betrothed to George William afterwards duke of 
Liineburg-Ctille; but in 1658 she married his younger brother, 
Ernest Augustus, who became elector of Brunswick-LQnehurg, or 
Hanover, in 1692. Kvr married life was not a happy one. Her 
husband was unfaithful; three of her six sons fell in battle; 
and other family troubles included an abiding hostility between 
her and Sophia Dorothea, the wife of her eldest son, George 
Louis. Sophia became a widow in 1698, but before then her 
name had been mentioned in connexion with the English throne. 
When considering the Bill of Rights in 1689 the House of 
Commons refused to place her in the succession, and the matter 
rested until 1 700 when the state of affairs in England was more 
serious. William HI. was ill and childless; William, duke of 
Gloucester, the only surviving child of the princess Anne, had 
just died. The strong Protestant feeling in the country, the 
danger from the Stuarts, and the hostility of France, made it 
imperative to exclude all Roman Catholics from the throne; 
and the electress was the nearest heir who was a Protestant. 
Accordingly by the Act of S(^ttlement of 1701 the English crown, 
in default of issue from either William or Anne, was settled upon 
“ the most excellent Princess Sophia, electress and duchess- 
dowager of Hanover ” and “ the heirs of her body, being Pro- 
testant.'* Sophia watched affairs in England during the reign 
of Anne with great interest, although her son, the elector George 
Louis, objected to any interference in that country, and Anne 
disliked all mention of her successor. An angry letter from 
Anne possibly hastened Sophia's death, whi<’h took place at 
Herrenhausen on the 8th of June 1714; less tfian two months 
later her son, George Louis, became king of Great Britain and 
Ireland as George L on the death of Anne. Sophia, who corre- i 
sponded with U'ibnitz, was a strong woman both mentally and 
physically, and poswsessed wide and cultured tastes. 

Sec Memoifen dev KuvfUvstin Sophie von Hannover ^ edited by 
A. Kdcher (Leipzig, 1879; Eng. Inins., 188S); Urielwechsel dev 
Ilerzogin Sophie von Hannover mit ihrem Hruder, <S:c., edited by E. 
Bodemann (Leipzig, 1885 and 1888) ; L. von Kanke, Aus den Briejen 
der Hersogin von Orleans, Elisabeth Charlotte, an die Kurlilrstin 
Sophie von Hannover (T.oipzig, 1870) ; E. liodemann, Aus den Briefen 
der Hersogin, Elisabeth Charlotte von Orleans, an die Kurfiirstin 
Sophie von Hannover (Hanover, 1891); R. Fester, Kurjurstin Sophie 
von Hannover (Hamburg, 1S93); A. W. Ward, The Electress Sophia 
and the Hanoverian Succession (T.nndon, 1909) ; O. Klopp, Der Fall 
des Hauses Stuart (Vienna, 1875-1888); Corn spend ance de Leibnitz 
avec V^lectrice Sophie, edited by b. Klopp (Hanover, 1864-1875) ; and 
R. S. Rait, Five Stuart Princesses (London, 1902). 

SOPHIA ALEKSYEEVNA (1657-1704), tsarevna and regent 
of Russia, was the third dauglitcr of IVar Alexius and Maria 


Miloslavskaya. Educated on semi-ecclesiastical lines by the 
learned monk of Kiev, Polotsky, she emancipated herself 
betimes from the traditional tyranny of the terem, or women's 
quarters. Setting aside court etiquette, she had nursed her 
brother Tsar Theodore III. in his last illness, and publicly 
appeared at his obsequies, though it was usual only for the widow 
of the deceased and his su(!cessor to the throne to attend that 
ceremony. Three days after little Peter, then in his fourtn 
year, had been raised to the throne, she won over tlie stryeltsy, 
or musketeers, who at her instigation burst into the Kreml, 
murdering everyone they met, including Artamon Matvycev, 
Peter's chief supporter, and Ivan Naruishkin, the brother of 
the tsaritsa-regent Natalia, Peter's mother (May 15-17, 1682), 
When the rebellion w'as over there was found to be no 
government. Evcr>"one was panic-stricken and in hiding 
except Sophia, and to her, as the only visible representative 
of authority, the court naturally turned for orders. She took 
it upon herself to pay off and pacify the stryeltsy, and secretly 
worked upon them to present (May 29) a petition to the 
council of state to the effect that lier half-brother h^an should 
be declared senior tsar, while Peter was degraded into the junior 
tsar. As Ivan was hopelessly infirm and half idiotic, it is plain 
that the absurd duumvirate w'as Imt a stepping-stone to the 
ambition of Sophia, who thus became the actual ruler of Russia, 
The stryeltsy were not only pardoned for their atrocities, hut 
petted. A general amnesty in the most absolute terms was granted 
to them, and at their special request a triumphal column was 
erected in the Red Square of the Kreml, to commemorate their 
cowardly massa(Tc of the partisans of Peter. When, however, 
instigated by their leader Prince Ivan Khovansky, who is 
suspected to have been aiming at the throne himself, and 
supported by the reactionary elements of the population, 
conspicuous among whom were the raskolniks or dissenters, 
they proceeded on the 5th of July to the great reception-hall 
of the palace in the Kreml to present a petition against all 
novelties, Sophia boldly faced them. Supported by her aunts 
and the patriarch, and secretly assured of the support of 
the orthodox half of the stryeltsy, she forbade all discussion 
and browbeat the rebels into submission. A later attempt on 
the part of Khovansky to overthrow her was anti(!ipatcd and 
severely punished. By the 6th of November Sophia’s triumph 
was complete. The conduct of foreign affairs she committed 
entirely to her paramour, Prin<e Vasily Golitsuin, while the 
crafty and experienced clerk of the council, Theodore Shaklovity, 
looked after domestic affairs and the treasury. Sophia's fond- 
ness for Golitsuin induced her to magnify his barely successful 
campaigns in the Crimea into brilliant triumphs which she 
richly rewarded, thus disgusting everyone who had the honour 
of the nation at heart. Most of the malcontents rested their 
hope.s for the future on the young tsar Peter, who was the first 
to benefit by his sister’s growing unpopularity. Sophia was 
shrewd enough to re< ognizc that her position was bec'oming very 
in.secime. When Peter reached man's estate she would only 
he in ihe way, and she was not the sort of woman who is easily 
thrust aside. She had crowned her little brothers in order that 
she might reign in their names. She had added her name to 
theirs in state documents, boldly subscribing herself “ Sovereign 
Princess of all Russia." She had officially informed the doge 
of Venice that she was the co-regent of the tsars. And now the 
terrible term of her usurped authority was approaching. In her 
extremity she took ('ouncil of Shaklovity, and it was agreed 
(1687) between them that ihv stryeltsy .should be employed to 
dethrone Peter. The stryeltsy, however, received the whole 
project so coldly that it had to be abandoned. A second con- 
spiracy to seize him in his bed (August 1689) was betrayed to 
Peter, and he fled to the fortress-monastery of I'roitsa. Here 
all his friends rallied round him, including the bulk of the 
magnates, half the stryeltsy, and all the foreign mercenaries. 
From the 12th of August to the 7th of September Sophia endea- 
voured to set up a rival camp in the Kreml ; but all her professed 
adherents gradually stole away from her. She was compelled 
to retire within the Novo-Dyeyichy monastery, hut without 
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taking the veil. Nine years later (1698), on suspicion, of being 
concerned in ihc rebellion of the stryeUsy, she was shorn a nnn 
and imprisoned for life under military supervision. As “ Sister 
Susannah “ she disappeared from histxiry. Russian liistorians 
are still divided in their opinion eoB(‘erning this extraordinary 
woman, some of them paint her in the darkest colours 

as an unprincipled adventuress, the representative of a new 
Byzantinism, others simply regard lier as the victim of circum- 
stances. Others, more indulgent still, aoquitJier Off all blame; 
and a few., impressed by her indisputable energy and ability, 
evade a decision altogether by simply describingiicr as a prodigy. 

Sec J. }'■. Zabyelin, Domestic Conditions 0/ the Risssian Princes 
(Rus.; Moscow, 1895); N. G. Ustryalov, History of the Reign oj Peter 
ihe Great (Bus. ; Petersburg, 1858); N. Y. Aristov, The Moscow 
Rt beilions during the Regency^ of Sophia (Rus. j Warsaw, 1671); 
K. 2 s. Bain. The First Romanovs (London, 1905). (R..N. B.) 

SOPHIA DOROTHEA (1666-1736), wife of George Louis, 
elector of Hanover (Cieorge I. of England)., only child of George 
Wiiiiaai, duke of Bninswick-Liincburg-Celle, by a Huguenot 
lady named Kleanorc d'Olbreuzc (t639*-i 722), was born on the 
15th of September 1666. George William had utidcrtaken 
ito remain unmirried, but his desire to improve the status of 
iiis mistress (who.ii in spite of his premise he married in 1676) 
and of his daughter greatly aiiirmed his relatives, as these 
proceetlings threatened 10 hinder the contemplated union of 
the Liineburg territories. However, in 1682, this diiTiciilty 
was bridgpd over by the marriagie of Bophia Dorethea with her 
cousin Gcori^e LouLs, son of Duke Ernest Augiif^tus, who bt'came 
elector of Hanover in 1692, This union was a very iinliapp^' 
one. The rclati\ es of George Levuis, ej^ecially his“moiher, the 
eleotress Sophia, hated and despised his wife, and this feeling 
was soon shared by the prince himself. It was uiuier thew 
.ciraini.stan('es that* Sophia Dorothea made the acquaintamv 
of Philipp Christoph von Konigsmark (<7.7'.), with whom 

her-name is inwseparably associated. Konigsmark assisted her 
in one or two futile attempi.s to es<'ape from Hanover, and 
rightly or wrongly was regarded as her lover. In 1694 the 
coV.r.t wa>: assa<.s mated., and the princess was divorced and 
imprisoned at Ahlden, reinaining in captivity until bsr death 
on the 23rcl of November 1726. Sophia Dorothea is sometimes 
referred to as the " princess of Ahlden.’* Her two children were , I 
the Engii.sh king, George IL, and Sophia Dorothea, wife of 
Kniderick W illiam 1 . of Prussia, and mother of Frederick the 
Great. Sophia's infidelity to lier hu.sband is not absolutely 
proved, os \t is probable that tlie letters which purport to have 
passed between Konigsmark and herself are forgeries. 

Sec firifftoe^hsel des Graf$n Konigsmark and der Prinzessin Sophie 
Dorothea vod O/Zc, entted by W. K Palmblad (Lui]>adg, ^1847); 
A. F. 11 . Sc.iiiiumann, Sophie Dorothea Prinzessin von Ahlden, <uid 
Kurfurstin Snphn co)i Hannover (Hanc/ver, 1878); C. L. von Folinitz, 
Histoire secrettc dt la diichcsse d'Uanovre (London., 1732); W. II. 
Wilkins, The Love of an Uncrowned Queen (London, tgoo): A. 
Kdchcr, " !♦' pri:u:c.ssiii von ALldcn/' in tho Zeitschreft 
(Munich, 1882); Vi.;oizitc H.dc Btiaacairc, Vne Mesalliance dans la 
maison de Bnr.u.ijick (Paris, iSS.^); and A. D. Greenwood, Lives of 
the Hanoverian Queens of England j vol. i. 

SOPHISTS (from Gr. <To^urrir]<i, literally, man of wisdom), 
the name gitc.n by the Greeks about the middle of the 5tli 
centure B.c. .to certain teachers of a superior grade who, dis- 
tinguishing themselves from philo.soplnfrs on the -one hand £md 
from cVtLsts and craftsmen on the other, claimed to prepare 
their pupILs, not for any particular study or profession, but 
for ci\'ic life. For nearly a hundred years the .sophi&ls held 
almost a monopoly of general or liberal education. Yet, 
within the limits of the profession, there wa.s coasiderable 
divtnrsity both of theory and of practice. I'our principal 
varieties are di.stinguishable, and may be described as the 
sophistries of culture, of rhetoric, of politics, and of ** eristic,*’ 
/,(?. disputation. Each of these predominated in its turn, 
liiough not to the exclu.sivm of others, the sophistry of culture 
beginning about 447, and Iwiding to the sophistry of eristic, 
and the sophi.str}’ of rlietoric. taking root m central Greece 
about 427, and merging in the sophii try of politics. Further, 
sin^e Socrat’j- and t!.: hJ jcratics were edi.c..tors, tl)icy too might j 


be, and in general were, regarded as sophists; but, as the; 
coaceived truth — so far as it was attainable — rather thai 
success in life, ^ in the law .court, in the assembly, or in debate 
to be the right -end of intellectual efiort, they were at varianci 
-4vith their rivabj, and are commonly ranked by historians 
not with the sophists, who confessedly despaired of knowledge 
but with the philosopliers, who, however unavailing! ( ontinuec 
to seek it. With the establishment of the great phiiosophica 
schools — first, of the Academy, next of tlie Lyceum— -the philo 
sophers took the plaee ^jf the sopliists as the educators of Greece 

The sophistical movement wes then, primarily, an attemp 
to provide a general or liberal education which should supple 
ment the customary instruction in reading, writing, gymnastici 
and music. But, as the sophmts of the first period chose fo: 
their instruments grammar, style, literature and oratory, whil( 
those of the second, and third developments were profcasec 
rhetoridans, sophistiy’ exorcised an important influence upor 
literature. Then .again, as the movement, hiking its rise in tin 
philosophical agnosticism which grew out of the early physica 
systems, wai> itself persistently sceptical, sophistry may b( 
regarded as an interlude in the history of philosophy. Finally 
the practice of rhetoric and eristic, which presently becam< 
prominent in sophistical teaching, had, onat any rate setmiec 
to have, a mischievous effect upon conduct; and the charg< 
of seeking, whether in exposition or in debate, not truth bu 
victory— *which charge was imi)ressively urged against th< 
sophists by Plato — grew into an accusation of holding anc 
teaching immoral and unsocial doctrines, and in our own da) 
box been the subject of eager contren^ersy. 

1. Genesis and Devchpfnent of Sophistry, — Sophistry arost 
out of a ori.sis in philosophy. 'J’he earlier Ionian physicists 
Thttlos, Anaximander and Aj*iaximenDs, in their attempts tc 
trace die Multijjlicity of things to a single materid element 
had been troubled hy no misgix'ings about the possibility oi 
knowledge. But, when Heraclitus to the assumption of firt 
a.s line firingle material cause added .the doctrine that all thir,g> 
are in perpetiLal flux, he found himself obliged to .admit that 
■things cannot be known. Thus, though., in so far as he assertec: 
hi.s fundamental doctrine without doubt or qualification, h>. 
was a dogmatist, in all else he was lU s<t>j)tic. Again, the Elcati' 
Parmenides, deriving dram the theologian Xenophanes tiu- 
distinction .bet^^'een ^tnerrriprq and t'onceived that, whilst 
tlie One exists and is the object of bK^wkdgc, the Multiplicity 
I of things be^comes and i.s the <objcct of opinion; but, when his 
sucoes.w .Zeno provided die system with a logic, the consis- 
tent ‘^^plication of that logic res<)lvt?cl die fLindamental doctrine 
into dae sij^de proposition “ One i.s One,” or., more exactly, into 
tlie single identity “ One One.” Thus Elcuticism, though pro- 
fessedly dogmatic, was inconsistent in its theory oi the One and 
its attribuLes, .and openly scepti(.'al in regard to the world of 
nature. Lastly, the pliilosophers ol the scaincl pi*ysic.id succes- 
sion — Empedocles, Anaxagoras, Leucippus — not directly attack- 
ing the great niyster)- of the One and the Mart)', buit in virtue 
of a .scientific instinct approaching it through the investij.?ation 
of phenomena, were brought by itheir study of smsation to 
perceive and to proclaim the inadequacy of the oqrans of sense. 
Thus they too, de.spite their air of dogmatism, were dn efiect 
.sceptics. In .short, from different standpoints, the three philo- 
sophical successions had devised systems v/hicli were in reality 
sceptical, though they had none of theju recognized the scepti- 
cal inference. 

Tow-ard.s the middle of the 5th c'entur)’', l)f?wcvcr, Protagoras 
of Abdera, taking account of the teacliing of the first, and 
possibly of the second, of the physical slk ('cssions, and Gorgias 
of Loontini, starting from the tea(;hji>>: ( f tlic metaphysical 
sua'essioti of Elea, drew that scejitical ini'erence from which 
the philosophers had shrunk. If, urgned IVotagoras in a timtise 
entaled Truth, all thing.s are in fiux, so lliat sensation is sub- 
j^jctive, it follows that ‘‘ Man is the measure of all thing’s, of 
what is., that it is, and of what is not. that it is not ”; in other 
words, there is no such thing as objective truth. Similarlv. 
Gorgias, in a ivork On Na!2ve, or on the Nonent, maintained 
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(a) that nothing is, {b) that, if anything is, it cannot be known, 
(c) that, if anything is and can be known, it cannot be expressed 
in speech; and the summaries which have been preserved by 
Sextus Empiricus (Adv, Matk, vii. 65-^7) and by the author 
of the pe Melissoy (chs. 5, 6), show that, in defending these 
propositions, Gorgias availed himself of the arguments which 
Zeno had used to discredit the popular belief in the exigence 
of Many ; in other words, that Gorgias turned the destructive 
logic of Zeno against the constructive ontology of Parmenides, 
thereby not only reducing Elcaticism to nothingness, but also, 
until such time as a better logic than tliat of Zeno should 
be provided, precluding all philosophic^ inquiry w^hatsoever. 
Thus, whereas the rej)resenti^tives of the three successions had 
continued to regard themselves as philosophers or seekers after 
truth, Protagoras and Ciorgias, plainly acknowledging their 
defeat, withdrew from the ungrateful struggle. 

iMeagre as were the results which the earlier thinkers had 
obtained, the extinction of philosophy just at the time when 
the liberal arts became more technical and consequently less 
available as employments of leisure, threatened to leave a blank 
in Hellenic life. Accordingly Protagoras, while v/ith the one 
hand ho put away philosophy, with the other offered a substi- 
tute. Emphasising the function of the teacher, which with the 
phitosoi)hcrs had been subordinate, and proclaimiitg the rigid 
end of intellectual endeavour to be, not “ truth or 

‘‘ wisxlom wiiich was unattainable, but ‘‘ virtue ’’ or 

“excellence” he sought to communicate, not a theory 

of the universe, but an aptitude for civic life*. “ The lesson 
which 1 have to teach,” Plato makes him say (^Proi. 318 E), 
“■ is prudence or good counsel, both in respect of domes tu; 'matters 
that the mim may maruige his household aright, and in rcspet:t 
<..f public affairs, that he may be thoroughly qualified to take 
I>arl, both by deed and by word, in the i)usine.s5 of the stiite. 
Jri other words, I profess to make men good citizens.” As 
instruments of education Protagoras us^ grammar, style, 
poetry and oratory. Thus, whereas hitherto the young Greek, 
having comj)lctcd his elementary training in the k’hools of th(i 
ypa/A/nttncTTrys, the and the was left to 

prepare himself for his life’s work as best he might, by philo- 
sophical specnlation, by artistic practice, or otherwise, one who 
passed from the elementary .schools to the lecture-room of 
Protagoras received from him a “ higher education.” The 
programme w'as exclusively literary, but for the moment it 
(‘iiabled Protagoras to satisfy the dt^mand which he had 
discovered and evoked. \Vhcrever he went, his l(M;ture-room 
was crowded with admiring pupils, whose homage filled his purse 
and enhanced his reputation. 

After Protagoras the most prominent of the literary sophists 
was Prodicus of Ceo.^. Establishing himself at Athens, he tiiught 
“ virtue ” or “ cxceilence,” in the sense attacheul to the word 
by Protagoras, partly by means of literary subjects, partly in 
discourses upon priutical ethics. It is. plain that Prodicus was 
an affected j)(‘(lant; > ct his simple conventional morality found 
favour, and Plato (Rep. 600 C) couples him with Protagoras 
in his testimony to the popularity of the sophists and their 
teaching. 

At Athens, the centre of the intellectual life of Greece, there 
was soon to he found a host of sophists; some of them strangers, 
others citizens; sonuj of them bred under Prota^K^nis and 
Prodicus, others self-taught. In the teaching of the. sophists oi 
this younger generation two. points are observable. First, their 
independence of philosophy : and the arts beii^ assqred, t^ugh 
they continued to regard “ <^i vie excellence ” as their aim, it 
was no longer necessary for them to make the assertion of its 
dainis a principal clement in their exposition. S^ondly, for 
the sake of novelty ih.y extended their range, including scientific 
and technical subjects, but handling them, and • teaching their 
pupils to handle them, in a popular way. In this stage of 
sophistry then, the sophist, though not a specialist, trenched 
upon the provinces of speci^ists; and accordingly Plato (Prat, 
318 il) mab-' s J’roiagoras pointedly refer to sophksts who, “ when 
young men ba'. e nv.’<;c tlieir csciipc from the r.rts, plunge them 


once more into technical study, and teach them such subjects 
as arithmetic, astronomy, geometry and music.” The sophist 
of whom the Platonic IVotagofas is here thinking was Hippias 
of Elis, who gave popular lectures, not only upon the four subjects 
just mentioned, but also upon grammar, mythology,, family 
history, archaeology, Ilomerolo^ and the education of youth. 
In this polymath ^yc sec at once the degradation of ttic sophistry 
of culture and the Imk which connects Protagoras and Prodicus 
with the eristics, who at a later period taught, not, Kkc Hippins, 
branches of learning, but a universally appTicabie method 
of disputation,. 

Meanwhile, Gorgias of Leontini, who, as has been seen, had 
studied and rejected the philosophy of westehi Greece, gave 
to sophistry a hew direction by bringing to the mother countr'v’ 
the technical study of rhetoric- -especially forensic fhetoric 
(Plato, Gorg. 454 B; cf. Aristotle, Rhet, 1354, b 26)- wliich 
study had begun in Sicily with Corax and Tisias nearly forty 
years before. Gorgias was already advanced in years and rich 
in honours when, in 427, he visited Athens us the htuid of an 
embassy sent to solicit aid against Syracuse. Received with 
acclanialion, he spent the rest of his long life in central Greece, 
winning applause by the display of his oratorical gifts and 
acquiring wealth l)y the teaching of rhetoric. There is no evi- 
dence to show that at any period of his life he called himself a 
sophist; and, as Plato (Gorg. 449 A) makes him dtscribe himself 
as a iiijTuip, it is reasonable to suppose that he preferred that 
title. That he should do so w'as only natural, since his position 
as a teacher of rhetoric was already secure when PriTagoras 
made his first appearance in the character of a sophist; and, 
as Protagoras, Prodicus and the rest of the sophists of culture 
offered a comprehensive education, of whk'h oratory formed 
only a part, w'hilst Gorgias made no pretence of teaching “ civic 
excellence ” (Plato, MenOy 95 C), and fbUnd a substitute for 
philosophy, not in literature generally, but in the professional 
study of rhetoric alone, it would have been convenient if tfie 
distinction between sopliistry and rhetoric had been maintained. 
Hut though, as will be seen hereafter, these two sorts 6f educa- 
tion were sometimes distinguished, GOrgias and those who 
succetided him as tenchers of rhetoric, such as Thra.syrna(:hus 
of Chalccdon and Polus of Agrigentum, were comm orily called 
by the title which Protagoras had assumed and brought into 
familiar use. 

Rhetorical sophistry, as tauglit by Gorgias with special 
refercnc'e to the requirements of the law (’ourts, led by an easy 
transition to jM>litical sophistry. During the century’ which had 
elapsed since tlic expulsion of the Peisistnitids and the establish- 
ment of the democracy, the Athenian constitution had developed 
with a rapidit)’ which produced an oligarchical reaction, and tlv' 
discussion of constitutional principles and precedents, always 
familiar to the citizen of Athens, was thus abnormally stimulated. 
The Peloponnesian War, too, not only added a deeper interest 
to ordinary questions of J>ulicy^ but also caused the relations 
of di.^sentient parties, of allied and belligerent states, of citizen.'-, 
and aliens, cf boncl and free, of Greeks and barbarians, to ht; 
eagerly debated in the light of present experience. It was 
only natunU then that some of those who professed to prepare 
young Athenians for public life 'should give to their teaching 
a distinctively political direction; and accordingly we find 
Isocrates recognizing teachers of politics, and discriminating 
them at once from those earlier sophists who gave popular 
instruction in the arts and from the contetnporary eristics. 
To this class, that of the political sophists, may be assigned 
I^a>phron, Alcidamas and Isocrates himself. For, though that 
celebrated personage would have liked to he called, not “ sophist ” 
but ” political philosopher,” and tried to fasten the name of 
” sophist ” upon his opponents the'Socratic.^^, it is clear from his 
own statement that he' was commonly ranked witli the sophists, 
and that he had no claim, except on the score of rjicrior popu- 
larity and Success, to be dissociated from the < rluT teachers 
of .political rhetoric. It is true that he was not a political 
sophist of the vuWar type, that as c th .'orist he wr.s 
and patriotic, and that,’ in addition to hl.s fame as a teacher, he 
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had a distinct reputation a man of letters; but he was a 
professor of political rhetoric, and, as such, in the phraseology 
of the day, a sophist. He had already reached the height of 
his fame when Plato opened a rival school at the Academy, 
and pointedly attacked him in the GorgiaSt the Phaedrus and 
the Republic. Thenceforward, there was a perpetual controversy 
between the rhetorician and the philosopher, and the struggle 
of educational systems continued until, in the next generation, 
tlie philosophers were left in possession of the field. 

While the sophistry' of rhetoric led to th ^ sophistry of politics, 
the sophistry of culture led to the sophistry of disputation. It 
has l)ecn seen that the range of subjects recognized by Protagoras 
and Prodicus gradually extended itself, until Hippias professed 
irimself a teacher of all branches of learning, including in his 
Jist subjects taught by artists and professional men, but handling 
them from a popular or non-professional point of view. The 
successors of the polymath claimed to possess and to communicate, 
not the knowledge of all branches of learning, but an aptitude 
for dealing with all subjects, which aptitude should make the 
knowledge of any subject superfluous. In other words, they 
cultivated skill in disputation. Now skill in disputation is 
plainly a ^'aluable accomplishment; and, as the Aristotelian 
logic grew out of the regulated discu.ssions of the eristics and 
their pupils, the disputant sophistry of the 4lh century deserves 
more attention and more respect than it usually receives from 
historians of Greek thought. But when men set themselves 
to cultivate skill in disputation, regarding the matter discussed 
not as a serious issue, but as a thesis upon which to practise 
their powers of controversy, they learn to pursue, not truth, 
but victory; and, their criterion of excellence having been thus 
perverted, they presently prefer ingenious fallacy to solid 
reasoning and the applause of bystanders to the consciousness 
of honest effort. Indeed, the sophists generally had a special 
predisposition to error of this sort, not only because sophistry 
was from the beginning a substitute for the pursuit of truth, 
hut also because the successful professor, travelling from city 
to city, or settling abroad, could take no part in public affairs, 
and thus was not at every step reminded of the importance of 
the ** material ” element of exposition and reasoning. Paradox, 
however, soon becomes stale, and fallacy wearisome. Hence, 
despite its original popuharity, eristical sophistry could not hold 
its ground. The man of the world who had cultivated it in his 
youth regarded it in riper years as a foolish pedantr}^, or at best 
as a propaedeutic exercise; while the serious student, necessarily 
preferring that form of disputation which recognized truth as 
the end of this, as of other intellectual proce.sses, betook himself 
to one or other of the philosophies of the revival. j 

In order to complete this sketch of the development of i 
sophistry in the latter half of the 5th centur>' and the earlier half 
of the 4th, it is necessary next to take account of Socrates and 
the Socratics. A foe to philosophy and a renegade from art, 
Socrates took his departure from the same point as Protagoras, 
and moved in the same direction, that of the education of youth. 
Finding in the cultivation of “ virtue ” or “ excellence a 
substitute for the pursuit of scientific truth, and in disputation 
the sole means by which 'Virtue'’ or ‘'excellence'^ could 
be attained, he resembled at once the sophists of culture and 
the sophists of eristic. But, inasmuch as the “ virtue " or 
“ excellence which he sought was that of the man rather than 
that of the official, while the (ILsputation which he practised 
had for its aim, not victor}', but the elimination of error, the 
differences which separated him from the sophists of culture 
and the sophists of eristic w'cre only less considerable than the 
resemblances which he bore to both; and further, though his 
whole time and attention were l>estowed upon the education 
of youi^ Athenians, his theory of the relations of teacher and 
pupil differed from that of the recognized professors of education, 
inasmuch as the taking of fees seemed to him to entail a base 
surrender of the teacher's independence. The principal character- 
istic's of .Socrates’s theory of education were accepted, mutatis 
mutandis, by the leading Socratics. With these resemblances 
lo the contemporary professors of education, and with these 


differences, were Socrates and the Socratics sophists or not ? 
To this question there is no simple answer, yes or no. It is 
certain that Socrates's contemporaries regarded him as a sophist ; 
and it was only reasonable that they should so regard him, becaus e 
in opposition to the physicists of the past and the artists of tlie 
present he asserted the claims of higher education. But, though 
according to the phraseology of the time he was a sophist, he 
was not a typical sophist — his principle that, while scientific 
truth is unattainable by man, right opinion is the only basis of 
right action, clearly differentiating him from all the other 
professors of “ virtue." Again, as the Socratics — Plato himself, 
when he established himself at the Academy, being no excep- 
tion-"Were, like their master, educators rather than philosophers, 
and in their teaching laid especial stress upon discussion, they, 
too, were doubtless regarded as sophists, not by Isocrates only, 
but by their contemporaries in general; and it may be conjectured 
that the disputatious tendencies of the Megarian school made 
it all the more difficult for Plato and others to secure a proper 
appreciation of the difference between dialectic, or discussion 
with a view to the discovery of truth, and eristic, or discussion 
with a view to victory. Changing circumstances, however, 
carry with them changes in the meaning and application of 
words. Whereas, so long as philosophy was in abeyance 
Socrates and the Socratics were regarded as .sophists of an 
abnormal sort, as soon as philosophy revived it was dimly 
perceived that, in so far as Socrates and the Socratics dissented 
from sophisti^, they preserved the philosophical tradition. 
This being so, it was found convenient to revise the terminology 
of the past, and to include in the philosophical succession those 
who, though not philosophers, had cherished the sacred spark. 
As for Socrates, he ranked himself neither with the philosophers, 
wdio professed to know, nor with the sophists, who professed 
to teach; and, if he sometimes described himself as a 
he was careful to indicate that he pretended to no other 
knowledge than that of his own limitations. 

It would seem then, (i) that popular nomenclature included 
under the term " sophist " all teachers — whether professors, or 
like Socrates, amateurs — who communicated, not artistic skill, 
nor philo.sophical theory, but a general or liberal education; 
(2) that, of those who were commonly accounted sophists, some 
professed culture, some forensic rhetoric, some political rhetoric, 
some eristic, some (i.e. the Socratics) dialectic; (3) that the 
differences between the different groups of sophists were not 
inconsiderable, and that in particular the teaching of the rhe- 
toricians was distinct in origin, and, in so far as its aim was 
success in a special walk of life, distinct in character, from the 
more general teaching of the sophists of culture, the eristics, 
and the dialecticians, while the teaching of the dialecticians 
was discriminated from that of the rest, in so far as the aim of 
the dialecticians was truth, or at least the bettering of opinion; 
and, consequently, (4) that, in awarding praise and blame to 
sophistry and its representatives, the distinctive characteristics 
of the groups above enumerated must be studiously kept in 
view. 

Lapse of time and change of circumstances brought with 
them not merely changes in the subjects taught, but also changes 
in the popular estimate of sophistry and sophists. 'Ihe first 
and most obvious sentiment which .sophistry evoked was an 
enthusiastic and admiring interest.- The sophist seemed to his 
youthful hearers to open a new field of intellectual activity and 
thereby to add a fresh zest to existence. But in proportion to the 
fascination which he exercised upon the young was the distrust 
which he inspired in their less pliable elders. Not only were 
they dismayed by the novelty of the sophistical teaching, but 
also they vaguely perceived that it was subversive of authority, 
of the authority of the parent over the child as well as of the 
authority of the state over the citizen. Of the two conflicting 
sentiments, the favour of the young, gaining as years passed 
away, naturally prevailed; sophistry ceased to be novel, and 
attendance in the lecture-rooms of the sophists came to be 
thought not less necessary for the youth than attendance in 
the elementary schools for the boy. The lively enthusiasm 
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and the furious opposition which greeted Protagoras had now 
burnt themselves out, and before long the sophist was treated 
by the man of the world as a harmless, necessary pedagogue. 

That sophistry must be studied in its historical devclo])ment 
was clearly setJn by Plato, whose dialogue called the Sop hint contains 
a formal review of the changing phases and aspects of sophistical 
teaching. The subject which is cfiscussed in that dialogue and its 
successor, the State sman^ being the question "Arc sophist, statesman, 
and philosopher identical or different ? " the Kleate who acts as 
protagonist seeks a definition of the term " sophist " by means of a 
series of divisions or dichotomies. In this way he is led to regard the 
sophist successively — (x) as a practitioner of that branch of mcr- 
cijnary persuasion in private which professes to impart " virtue 
and exacts payment in the shape of a fee, in opposition to the flatterer 
who offers pleasure, asking for sustenance in return ; (2) as a i)racti- 
tioner of that branch of mental trading which purveys from city to 
city discourses and lessons about " virtue," in opposition to the 
artist who similarly purveys discourses and lessons about the arts; 
(;5) and (4) as a practitioner of those branches of mental trading, 
retail anti wholesale, which purvey discourses and lessons about 
" virtiK? " witliiu a city, in oi)i)osition to the artists who similarly 
purvey discourses and lessons about the arts; (5) as a practitioiuT 
of that branch of eristic which brings to the professor pecuniary 
emolument, eristic btiiiig the systematic form of antilogic, and 
dealing with justice, injustice and other abstractions, and antilogic 
being that form of disputation which iis(^s que^stion and answer in 
j>rivate, in np])osition to forensic, which uses continuous discourst; 
in the law-courts; {<>) as a practitioner of that branch of education 
which purges away the vain conceit of wistlom by means of cross- 
examination, ill opposition to the traditional method of reproof 
or admonition. These definitions being thus various, tlie Kleate 
notes that the sophist, in consideration of a fee, disputes, and teachc*s 
others to dispute, about things divine, cosmical, metaphysical, legal, 
political, technical — in fact, about eviirythin^— not having know- 
ledge of them, because univer.sal knowledge is unattainable; after 
which he is in a position to define the sophist (7) as a conscious 
impostor who, in private, by discontinuous discourse, compels his 
interlocutor to contradict himself, in op])osition to the 
who, in public, by continuous discourse, imposes upon crowds. 

It is clear that the final definition is preferred, not because of 
any intrinsic superiority, but because it has a direct bearing upon 
the question '' Are sophist, statesman and philosopher identical 
or different ? " and that the various definitions represent different 
stages or forms of sophistry as conceived from different i)oints 
of view, d'hus the first and second definitions represent the 
founders of the sojihistry of culture, Protagoras and Prodicus, from 
the respective points of view of the okh^r Athenians, who disliked 
the new culture, and the younger Athenians, who admired it; the 
third and fourth definitions represemt imitators to whom the note 
of itinerancy was not applicable; the fiftli definition represents the 
earlier eristics, contemporaries of Socrates, whom it was necessary 
to distinguish from the teachers of forensic oratory; the sixth is 
framed to meet tluj anomalous case of Socrates, in whom many 
saw the typical sophist, though Plato conceives this view to be 
unfortunate; and the seventh and final definition, having in view 
eristical sophistry fully developed, distinguishes it from b'nfxo\oy.n'h, 
i.e, political rhetoric, but at the same time hints that, though 
tro<f)i(rritcii and ^'nfio\oyiK‘h may be discriminated, they are neverthe- 
less near akin, the one being the ape of philosojihy, the other the 
ai)C of statesmanship. In short, Plato traces the changes which, 
in less than a century, had taken place in the meaning of the term, 
partly through changes in the practice of tlu; sophists, partly through 
changes in their surroundings and in public opinion, so as to show 
by a familiar instance that geni-ral terms which do not describe 
natural kinds cannot have a stable connotation. 

Now it is easy to see that in thi.s careful statement Plato recog- 
nizes three iieriods. The first four definitions represent tlit' jutuxI 
of Protagoras, Prodicus, and their immecliate successors, when the 
object sought was " virtue," " excellence," " culture, and the 
means to it was literature, 'fhe fifth and sixth definitions represent 
the close of the 5th century, wlum soifliistry handl<:<l eristically, and 
perhaps, though I’lato demurs to the inelusion, dialectically, ques- 
tions of justice, injustice and the like, SiKaviffv or forensic rhetoric 
being its proximate rival. The seventh definition rc]>resents the 
first half of the 4th coT;tury, when sophistry was eristical m a wider 
field, having for its rival, not forensic rhetoric, but the rhetoric of 
the assembly. Plato's classification of educational theories is then 
substantially the classification adopted in this artiele, though, 
whereas here, in accordance with well-attested iiopular usage, all 
the educational theories mcntionetl are included under the head 
of sophistry, Plato allows to rhetoric, forensic and political, an inde- 
pendent position, and hints that there are grounds for denying the 
title of sophist to the dialectician Socrates. Incidentally wc gather 
two important facts— (r) that contemporary with the dialectic of 
Socrates there was an eristic, and (2) that this eristic was mainly 
applied‘to ethical iiuestions. Finally, wc may be sure that, x[ Plato 
was thus careful to distinguish the phases and aspects of sophistical 
development, be could never have fallen into the modem error of 


bestowing upon those whom the Greeks called sophists cither 
indiscriminate censure or indiscriminate laudation. 

2. Relations of Sophistry to Education ^ Literature and 
Philosophy , — If then the sophists, from Protagoras to Isocrates, 
were before everything educators, it becomes necessary to inquire 
whether their labours marked or promoted an advance in educa- 
tional theory and method. At the beginning of the 5th century 
B.c. every young Greek of the better sort already received rudi- 
mentary instruction, not only in music and gymnastics, but also 
in reading and writing. Further, in the colonies, and especially 
the colonies of the West, philosophy and art had done something 
for higher education. Thus in Italy the Pythagorean school 
was, in the fullest scn.se of the term, an educational institution; 
and in Sicily the rhetorical teaching of (\)rax and Tisias was 
presumably educational in the same simsc as the teaching of 
Gorgias. But in central Greece, where, at any rate down 
to the Persian Wars, politics, domestic and foreign, were all- 
engrossing, and left the citizen little leisure for self-cultivation, 
the need of a higher education had hardly made itself felt. 
The overthrow of the Persian invaders changed all this. Hence- 
forw'ard the best of Greek art, philosophy, and literature 
gravitated to Athens, and with their concentration and conse- 
(jiient development came a general and growing demand for 
teaching. As has been seen, it was just at this period that 
philosophy and art ceased to lie available for ediK’ational pur- 
poses, and accordingly the literary sophists were popular precisely 
because they offered advani'ccl leac'hing which was neither 
philosophical nor artistic. Their recognition of the demand 
and their attempt to satisfy it arc no small claims to distinction. 
That, whereas before the time of Protagoras there was little 
higher education in the colonies and less in central Greece, 
after his time attendance in the lecture-rooms of the sophists 
was the customary secpiel to attendance in the elementary 
schools, is a fact wliich speaks for itself. 

But this is not all. The education provided by the sophists 
of culture had positive merits. When Protagoras included in 
his course grammar, style, interpretation of the poets, and 
oratory, supplementing his own continuous expositions by 
disputations in which he and his pupils took part, he showed 
a not inadecjuate appreciation of the requisites of a litcniry 
education; and it may be conjectured that his (comprehensive 
programme, which Prodicus and otliers extended, had something 
to do with the development of that versatility which was the 
most notable clement in the Athenian character. 

There is less to be said for the teachers of rhetoric, politics 
and eristii^, who, in limiting themseivtts each to a single subject — 
the rhetoricians proper or forensic rhetoricians to one branch 
of oratory’, the politicians or political rhetc^ricians to another, 
and the eristics to disputation — (.ceased t(^ be edui'ators and 
became instructors. Nt^vertheless, rhetoric and disputation, 
though at the present day strangely neglected in English schools 
and universities, are, within their limits, valuable instruments; 
and, as specialization in teaiching does not necessarily imply 
specialization in learning, manv of those who attended the 
Icictiires and the classes of a rhetorician or an eristic sought and 
found other instriuction elsewhere. It would seem then that even 
in its decline sophistry had its educational use. But in any 
case it may be claimed for its prok ssors that in the (course of 
a ('entury "they discovered and turned to account most of the 
instruments of literary (duration. 

With these considerable merits, normal sophistry had one 
defect, its indiffcren(ce to truth. Despairing of philosophy — r 
that is to say, of physical ,sci(;n(ce— *the sophists were prepared 
to go all lengths in scepticism. Accordingly the epidtictic 
sophists in exposition, and the argumentative sophists in debate, 
one and all, studied, not matter hut stvle, not acccuracy but effect, 
not proof but persuasion. In short, in their hostility to s(c:(?nce 
they refused to handle literature in a scientific spirit. That 
this defect was .serious was dimly apprehended oven by those 
who frequented and admired the lectures of the earlier sophists; 
that it was fatal was clearly seen by Socrates, who, himself 
commonly regarded as a sophist, emphatically reprehended, 
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n®t only the taking of fees* which was after all a mere incident, 
objectionable because it seemed to preclude independence of 
thought, but also the fundamental disregard of truth which 
infected e\-cn* part and every phase of sophistical teaching. 
To these c'ontemporary censures the modern critic cannot 
refuse his assent. 

To literature and to oratory the sophists rendered good service. 
Themselves of necessity stylists, because their professional 
success largely depended upon skilful and effective exposition, 
the sopliists both of culture and of rhetoric were professedly 
teachers of tlie ni)es of grammar and the principles of written 
and spoken discourse. Thu.s, by example as well as by precept, 
they not only taught their hearers to value literary and oratorical 
excellence, but also took the lead in Cushioning the style of. their 
time. Their influence in. these n spot'ts was weighty and imporr 
tant. Whereas, when sophistr}- began, prose composition was 
hardly practised in central Greece, the sophist?} W'ere. still the 
leaders in literature and oratory’ when Plato wrote the Republic, 
and they bad hardly lost their position when Demosthenes 
delivered the Philippics, In fact, it is not too much to ^y that 
it was the sophists who provided those great masters with their 
consummate instrument, and it detracts but little from the 
merit of the makers if they were themselves unaWe to draw 
from it its finer tones. 

The relation of sophistry' to philosophy was throughout one 
of pronounced hostility. From tlie days of Protagpras, when 
this hostility was triumphant and contemptuous, to the days 
of Isocrates, when it was jealous and bitter, the sophists were 
declared and (’onsistent sceptics. But, alUiough Protagoras 
and Gorgias had examined the teaching of their predecessors 
so far as to satisfy themselves of its futility and to draw the ! 
sceptical inference, their f^tudy of the great problem of the day ! 
was preliminary to their sophistry ratlier than a part of it; 
and, as the <)\ erthrow' of philosoph}* was <.:ompleteaiid the attrac- 
tions of sophistry were all-powerful, the question ‘‘What is 
knowledge ? ’* ceased for a time to claim or to rcccuve attention, 
lliere is, tlien, no siicAi thing as a “ sophistical tlieory’ of know- 
ledge. ’* Similarly, the reaignition of a “ sophistical ethic ’’ 
is, to say the least, misleading. It may iiave been that the 
sophists’ preference of seeming to reality, of success to truth, 
had a mischievous effect upon the morality of the time; but it 
is clear that they had no common theory’ of ethic-s, and tliere 
i.s no warrant for the, assumption that a sophists as such, specially 
interested himsoh in ethical questi©n.s. When Protagoras 
asserted “ civic excellence ” or “ virtue ” to be the end of educa- 
tion, he neither expressed nor implied a theory of morality. 
Prodicus in his platitudes reflected the (-;u.«vtomary m<irality of 
the time. Gorgias said plainly that he did not teach “ virtue.” 
If Hippias, Polusand Thrasymachus defied cop von tional momlity, 
they did so independently of one another, and in this, as in other 
matters, they wore disputants maintaining paradoxical theses, 
rather than thinkers announcing heretical convictionsv The 
morality of Isocrates bore a certain resomhlance to that of 
Socrates. In short, the attitude of the sophi.sts towards inquiry 
in general precluded lliem, collectively and individually, from 
attu/:hmcnt to any particular theory. Yet among the so-called 
s( 7 phists there were two w’ho had philosophical leanings, as 
appears in their willingness to l>e called by the title of phi]o.sopher. 
First, Socrates, whilst he conceived that the physicists had 
mistaken the field of inquiry’, absolute truth being unattainable, 
maintained, as has been seen, that one opinion was better than 
another, and that (.‘onsislency of opinion, resulting in rtjtn.si.stency 
of action, was the end which the human intellect properly pro-* 
poses to iteeU. Hence, though an agnostic, be was not unwilling 
to be called a philosopher, in so far as he pursued such truth -as 
w’as attainable by man. Se<!ond]y, when sophistry had begun 
to fall into contempt, the p litical rhetorician Isocmtes claimed 
for him.$elf the time-honoured designation of philosopher, 

“ herein,” says Rato, “ re.sembling some tinker, liald-pated 
and short of stature, who, having made money, knocks off 
his chain.s, goes to the l)ath, buys a new suit, and then takes 
advantage of the poverty and desolation of his master’s daughter 


to urgp upon, her his odioua addresses ” {Rep, 495 5 ). It 
w’ill be seen, however, that neither Socrates nor Isocrates was 
philosopher in any strict souse of. the word,, the speculative 
aims of phy. deists and metaphysicians being foreign to llu: 
practical theories both of the one and of tiic other. 

As for the classification of sophistical methods, so for tfir.ir 
criticism, Uie testimony of Plato is all -important. It may bo 
conjectured tliat, when he emerged from the inirely Socratic phase 
of his earlier years, Flat© gave himself to the study of contemporEiry 
methods of education aiid to the elaboration of an educational 
system of Ills own, and that it was in this way that he came to 
tlic metaphysical speculations of his maturity. It may be imagine<l 
further that, when he established himself at the Academy, his hrst 
care was to draw up a scheme of education, including arithmetic, 
gepmetry (plane and solid), astronomy, harmonics find dialectic, 
apd that it w-as not, until he had arrpngt'd for the carrying out of 
this programme that he devoted liimsclf to the special functions 
of prpfess^ir of iihilosojiUy. However this may be, we find amongst 
his writings. — inttjrpicdiatc, as it would seem, between the Socratic 
conversations of his first per|pd of literary activity and the meta- 
physical disquisitions of a latpr time ~a scTics of dialogues which, 
iiowevcr varied their ostensible subjects, agree in having a ciircc”' 
bearing upon education. Thus the Protaqoras brings the cduoa- 
tional tlicpry of Protagoras and the sophists of culture fiicc to face 
with the educational theory .of Socrates, so as to expose the limita- 
tions of both; the Gorgias deals with the moral aspect of the teach- 
ings of the forensic rhetorician Gorgias and th(j i>olitical rhetorician 
Isocrates, and the intellectual aspect of their respective theories of 
education is handled in the Phe^edvus; the Mcno on the one hand 
exhibits the strengtli and the w’cakness of the t(;aching of Socrates*, 
and on the other brings into view the makeshift method of thosi' 
who, desjusing systematic teaching, regarded the practical poli- 
tician as the true educatpr; the Euthydcmiis has tor its subject 
the eriKtical method ; finally, liaving in these dialogues character! zejd 
the current theories of cducatipn, Plato proceeds in the Republic 
to develop an original scheme, Plato’s criticisms of the sophists 
are then, m the opinion of tl.ic present writer, no mere obiter dicta^ 
introductid fqr purposes of literary adornment or dramatic effect, 
but rather the expressions of profound and reasoned conviction, 
find, as such, entitled at any rate to respect. For the details 
of Platons critique the reader should go not to tlic summaries of 
I commentators, but to the difilogutis tliemKolvcs. In this place 
it is suifipient to say that, while Plato accounts no education satis- 
factory which has not knowledge for its basis, ho emphatically 
])rufers tlic scepticism of Socrates, wliich, despairing of knowledge, 
seekii right opinion, to the scepticism of the sophists, which, 
despairing of knowloclgq, nl^a-hdonsS the attempt to better existing 
beliefs. 

3. The Thcjtry of Grate.r— The post^Platonic historians and 
critics, who, while they knew the earlier sophistry only through 
tradition, were eyewitnesses of the sophistr)' of the decadence, 
were rpqre alive to the faults than to the virtues of the movement. 
Overlooking the diffenenccs whicli separated the humanists 
from the eristics, and both of these from the rhetoricians, and 
taking no account of Sor;rates, w’hom they regarded as a philo- 
sopher, they forgot the services which Protagoras and Prodicus, 
Ckii^ias and Isocrates had rendered to education and to litera- 
ture, and included the whole profession in an indiscriminate 
and contemptuous censure. This prejudice, establishing itself 
in familiar speech, has descended from antifjuity to modem 
limes, colouring, when it does not distort, the narrativp of 
biographers and the criticisms of commentators. “ The sophisti;!,” 
.‘■ays Grote, “ are spoken of as a new class of men, or sometimes 
in language which implies a new doctrinal sect or school, as 
if they the n sprang up in Greece for the first time^—ostentatious 
impostors, flattering and duping the rich youth for their own 
personal gain, undermining the morality of Athens; public and 
private, and encouraging their pupils to the unscrupulous 
prosecution of ambition and cupidity . They are even affirmfid to 
have .succeeded in corrupting the general morality, so that Athens; 
had become miserably degenerated and vicious in the latter 
years of the Peloponrussian War, as compared w’ith what she 
was in the time of Miltiacles and Aristeides; ” and, although 
amongst the pre-Grotian scholars there were some who saw 
as clearly as Gtote himself that “ the sophists are a muoh*' 
calumniated race ”(G. H. Lewes), it is certain that historians of 
philosophy, and editors of Plato, especially the “aqumem 
plumbeum Stallbaumii/* had given ample occasion for tlie- 
energetic protest contained in the famous sixty-seventh chaptep- 
of Grote’s History of Greece, Amongst the many pierits of 
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admirable scholar, it is one of the greatest that he has laid ** the 
fiend called die Sophistik,'^ that is to say, the theory that 
sophistiy was an organized conspiracy against law -and. marsilsi 
Nevertheless, in tlids matter he is *always an advocate.; and it 
may be thought that, while lie. succBssfully disposes of the 
current slander, his dcscripdon. of his clients needs correction 
in some important particulars. Hence theiollowing pariigraphs, 
^YIlilo they will resume and affirm Jbis principal . results, will 
qualify and impugn some of his pofitions. 

In . so far a.'; ho is critical, Grote leaves little to he , desired. 
That the ptjrsons styled sopiiists “ were not a sect or school, 
with common doctrines or method,” is clear. Common doctrirK^^ 
that is to say, common .doctrine* of a. .positive -sort, they c<Jtuld 
not liave, becfiuse, being sceptics., t-hey had nothing which could 
be icolled positive doctrine; while there was a period when even 
their scepticism was* in nowise distinctive, because they shared 
it with, all or nearly all their contemporaries. Neither were 
they united by a common educational method, the end and the 
instruments of education being diversely connived by Pro- 
tagoras, . Gorgias and Isocrates, to^ say nothing of the wider 
differences whi<di .separate these three from the eristics, and all 
the four normal types from the abh(xrmal type represented by 
Socrates. 

Again, it is certain that the theoretical and practical morality 
of the .sophists, regarded as a class, was “ neither al.n:)ye nor 
below the stamlard of the age.” The taking of fees, the pride 
of professional success, and the teaching of rhetoric are no proofs 
cither of conscious charlatanism or of ingrained depravity. 
Indeed, wc have evidence of sound, if conventional, princijde 
in Prodicus^s apologue of ilie “ Choice of Heracles,” and of 
honourable, lliough eccentric, practice in the story of Pro- 
tagoras’s treatment of defaulting pupils. But, above all, it is 
antecedently certain that defection from the ordinary standard 
of morality W'ould have precluded the success w'hich the sophists 
unquestionably sought and won. In fact, public opinion made 
the morality of the sophists, rather than the sophists the moriJity 
of public opinion. Hence, even if we demur to the judgment 
of Grote that ” Ath^jiis at the close of the Peloponnesian War 
was not more corrupt than Athens in the days of Miltiades 
and Aristeidcs,” we shall not “ consider the sophists as the 
corrupters of Athenian morality,” but rather with Plato lay 
the blame iqwn society itself, which, “ in popular meetings, 
law courts, thcatrtjs, armies and other great gatherings, with 
uproariou.s censure and clamorous applau.se ” {Rep. vi. 493), 
(‘,(!ucate.s young and old, and fashions them according to its 
pleasure. 

Nor can we regard Plato and his followers as the authorized 
teachers of the Greek nation and the sophists as the dis.sentcrs.” | 
On the contrary, the sophists were in quiet posse.ssion of the I 
fi('ld wlvui Plato, returning to Athens, opened the rival scliool j 
of the Academy; and, while their teaching in all respects accora - 1 
modated it.self to current opinion, hi.s, in many matters, nm 
directly counter to iu 

But if thus far Grote’s protest agJiinst prevalent assumptions 
carries an immediate and unhesitating conviction, it may be 
doubled whether his po.sitive statement ciin be acccjuntcd 
final. “ The appearan<!e of the sophists,” he says, “ was no 
new fact. . . , llie j)aid teachers^whom modern writers set 
down as the sophists, and donotinGe as the modern pestilence 
of their age— were not distinguished . in^any marked ror generic 
way from their predecessors.” Now it is true that before 447 
B.C., besides the teachers of writing, gymnastics and music, to / 
whom the young Greek resorted for elementary mstructioni,.. 
there were artists and artisans who not only practised tl^r 
crafts, but also commumcated them to apprentices and pppils; 
and that accordingly the Platonic Protagoras recognizes in the 
gymnast Iccus, the. pliysician Herodicus,. and iIm musicians 
Agathocles and Pythoclides, forerunners ol.Jihe sophi.stsi But. 
the forerunners of the sophists are not to ^be confounded with* 
the sophists them.selves, and the ^difterencet, between them is 
not far to seek Though some of those who resorted' to the 
gymnafts, physicians and musicians derived from them such 
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substitute :far “ higher education ” as wavS before 447 geruTally 
obtainable, it was only incidentally that profe.ssional men 
and artists communicated anything which couUi be* called 
by that name. Contrariwise, tlic sophists were always and 
essentially profe.ssors of the higher education; and, altliough 
in process of time specialization assimilated sophistiy' to the 
arts, at the outset at any rate, it.s declared aim— tlie cultivation 
of the civic ciiaractcr — suffic.itjully distinguislied .sophistical 
c'ducation both from professional iustruertion and from artistic 
training. It is true too that in some of the colonies philosophy 
had bu.sied itself with higher education ; but here again the 
forerunners of the sophists are easily distinguished from the 
sophists, since the sophists condemne<l not only the scientific 
speculations of their prcdcce.s8ors, but also tiieir philosophical 
aims, and ofTered to the Greek world a new employment for 
leisure, a new' intellectual ambition. 

Nor is it altogether c.orrect to say that “ the persons styled 
sophists had no printsipltW) oonainoii to tliem all and distinguishing 
them from others.” Various as were* the phases ihrnaigh which 
sophistiy pas.scd between the middle of the 5th co.ntiiry and the 
middle of the 4th, the sophists — Si/crates himself being no 
CKception— had in their declared antagonism to phibsophy a 
common charatleristic ; and, if in the interval, philosophical 
speculation being temporarily suspendt^d, scepticism ceased 
for the time to be peculiar, at. the out.sel, when Protagoras and 
Gorgias broke witli the physicists, and in the sequel, when 
Hato raised the cry of “ back to Parmenides,” this common 
characteristic was distinctive. 

Further, it may Ixj douUlijd whether Grote is sufficiejitly care- 
ful to distinguish Ijetween the cliargt^s brought against the 
sophists personally and the mlicism of their educational mclhodsj 
When the sophists arc represented conscious impostors wlio 
“ poisoned and deurwralized by corrupt teacliing the Athenian 
moral chitractcr,” he has, a.s has been seen, an easy and complete 
reply. But the question still remains--Was the education 
provided by Protagoras, by Gorgias, by Isocnitcrs, by the eristics" 
and by Socrate.s, good, bad. or indiffereut ? And, though the 
modem critic: will not be pre[)aTTt:(l with Plato to deny tine name 
of education to all teaching which is not ba.'^ed upon an ontobgy, 
it may nevcithele.^is be thought that normal sophistry — as 
opposed to the sophistry of Socrates- was in various dugrees 
iinsatij-.factory, in so far as it tacitly or confe.ssedly ignored tlie 
“ material ” element of (exposition or rea.^oning. 

And if Grote overlooks important agreements ho sccm.s also 
to ufider, state important differences, l^egarding Protagoras, 
Gorgia.s and Isocrates as types of one and the .'aiiie .sophistry 
(pp. 487, 493, 495, 499, 544, 2nd ed.), and neglecting as 
slander or exaggeration all the evidence in regard to the sophistry 
of eri.stic (p. 540), he conceives that the sophists undertook to 
educate young, men so as to make lliern better (iualifi(‘d for 
statesmen or ministers,’ and that “that w’hich .* 4 ood most 
prominent in the teacliing of Gorgias and the other .s(;phi.sts was,, 
that they cultivated and improved the powers of piiblic’ speaking 
in their pupils.” Excellent a.s a statement of tlie aim and method 
of Isocrates, and t(.)lcrable as a slatcm(‘rit of those of Gorgias, 
iliesc plira.sc.s are inexact if applied to Protag(jras, who, making 
“ civic virtue ” his aim, regarded statesman.''; hip and admini.st'ra- 
tion as parts of “civic virtue,” and conscfiu.ntly assigned to 
oratory no more than a subordinate place in his programme, 
while to- the eri.stic.s '--wliO.se exi.stent^ is atl.;.sled not ()nly by 
Plato, but also by Locrales and Aristotle— and to Rr.crates — 
whom Grote himself accounts a sophist — the description is 
plainly and palpably inappropriate. 

Grote's note about tlie crislical sophists is perhap.s the least 
satisfactory part of his exposition. That " tlicrc wore in Athens 
persons who abu.sed the dialectical exercise for frivoJon.s pu^^le.*! “ 
he adinits^r but '' to treat Euthyclemus and Dionysodoros as 
sainplOBfof * thb Sophi.st.s ' i.'j,’* he continues, “ altogetlior un- 
warraffi table* “ It would seem, then, that, while he n.'gards rhetoric 
as the function of normal sophistry, taking indiihronlly as his 
types* Protagoras, Gorgias and Isocrates, he accoiims Enthydemas 
and Bionysodorus (together with Socrates) as so])hi.st.s, but as 
sophists of an abnormai .sort, who may therefore be neglected. Now 
this view is inconsistont with the evidence of Plato, who, in the 
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Sophist, in his final and operative definition, gives prominence to 
the cristical element, and plainly accounts it the main character- 
istic not indi‘ed of the sophistry of the 5lh century, but of the 
sophistry of the 4th. It must be presumed, then, that, in virtue 
of his general suspicions of the Platonic testimony, Grote in this 
matter leaves the Sophist out of account. There is, however, 
another thci^ry of the significiinco of Plato’s allusions to eristical 
sophistry, that of Professor H. Sidgwick, whose brilliant defence of 
Grote is an indispensable supplement to the original document. 
Giving a hearty general assent to Grote’s th(?ory, Sidgwick never- 
tlu>less introduces qualifications similar to some of those which are 
suggested in this article. In particular he allows that “ there was 
at any rate enough of cliarlatanism in Protagoras and Hippias to 
])revent any anlour for their historical reputation/* that the 
soi^hi.ns generally " had in their lifetime more success than they 
tlesorv'ed,” that" it was “antagonism to their teaching which 
developed the genius of Socrates,” and, above all, that, “in his 
anxiety to do justice to the Sophist, Grote laid more stress than 
is at all necessary on the partisaiishij) of Plato.** Now' this last 
admission prechuies Sidgwick from neglecting, as Grote had done, 
the evidence of the Euihydemus, Pointing out that the sophists 
of that dialogue “ profess vporpciai by means 

of dialogue,” that *‘ th(?y challenge the interlocutor \ 6 yov/* 

that “ their examples are drawn from common objects and 
\ ulgar trades,” that “ they maintain positions that we know to 
have been hold by Megarians and Cynics,” he infers that ” what 
we have here presented to us as * sojihistic * is neither more nor 
less than a caricature of the Mcgarian logic *'; and further, on the 
ground that ” the w'hole conct.’j)tion of Sberatt^s and his cfTect on 
his Loiitei;:].iorai’ies, as all autliorities combine to represent it, 
requires us to assume that his manner of discourse was quite novel, 
tliat no one befon? had systematically attempted to show mcm their 
ignorance of what they btdieved themiselvcs to know,” he is “ dis- 
posed to think tliat the art of dis])iitalion which is ascribed to 
.sophists in the Huthydemiis and the Sophistes (and exhaustively 
analysed by Aristotle in the Utpl (ro<i)ifrTiKuv originated 

entirely with Socrates, and that he is altogether responsible for the 
fonu at least of this second species of sophistic.'* To this theory 
the present writer is unable to suljscribc. That Plato was not care- 
ful to distinguish the Megarians and the Cynics from the eristical 
.sophists, and that the disputants of the 4th cimtnry affected some 
of the mannerisms of the greatest disputant of th« 5th century, ho 
willingly concedes. But he cannot allow either that the Megarians 
and the Cynics w'ere the only eristics, or tluit eristical sophistry 
began w'itn Socrates. Plainly this is not the place for a full ex- 
amination of the question; yet it may be remarked — (i) that the 
previous history of the sophists of the Buthydemus, who had been 
professors of tactics (Xenophon, Mem. iii. i, i), swordsmansiiii), 
and torensic argumentation, implies tliat they came to eristic not 
from the sophistry of Socrates, but from that of the later huiiicin- 
jsts, polymaths of the type of Hippias; (2) that the fifth and sixth 
definitions of the Sophist, in which ” that branch of eristic which 
brings pecuniary gain to the practitioner ” is opposed to the 
” patience- trying, purgative clcnchus ** of Socrates, indicate that 
coutemporar}^ w'ith Socrates there were eristics wdiose aims W’cre 
not his; (3) that, whereas the sophist of the final definition ** dis- 
putes, and leaches others to disjiute, about things divine, cosmical, 
inctai>hysical, legal, political, technical, in fact, about ail things,” 
we liave no ground for sujjposing that the Megarians and the Cynics 
used their eristic for any purpose except the defence of their logical 
heresies. 

Nor is it possible to accept the statements that “ the splendid 
genius, the lasting influcric'e, and the reiterated polemics of 
l*lato have stamped the name sophist upon the men against 
w'hom he wTole as if it were their recognized, legitimate and 
peculiar desigruition,” and that “ Plato not only stole the name 
out of general circulation, in order to fasten it specially upon 
his oppone nts the paid teachers, but also connected wdth it express 
di.‘.crcdita!.)le aUributes which formed no part of its primitive 
and recognized meaning and were altogether distinct from, though 
grafted u;)on^ the vague sentiment of dislike associated with 
it/' Thai is to say, Grote supposes that fur at least eight and 
forty year. , fnjin 447 to 399, the paid professors had no profes- 
sional title; that, this periixl having elapsed, a youthful opponent 
succeeded in fastening an uncomplimentary^ title not only 
upon the contemporary' teachers, but also, retrospectively, upon 
their pre(lecessf)rs; and tliat, artfully enhaniiing the indignity 
of the title affixed, lie thus obscured, perverted and effaced 
the records and tfie memories of the past. Manifestly all three 
propositions are antecedently improbable. But more than this : 
whereas in the nomenclature of Plato's contemporaries Pro- 
tagoras, Gorgias, S(x:rate.s, Dionysodorus and Isocrates were all 
of them sophists, Plato himself, in his careful investigation 
summarized above, limits the meaning of the term so that it 


shall include the humanists and the eristics only. Now, if 
his use of the term was stricter than the customary use, he 
can hardly be held answerable for the latter. 

Nor is Grote altogether just in his account of Plato's attitude 
towards the several sophists, or altogether judicious in his 
appreciation of Plato's testimony. However contemptuous in 
his portraiture of Hippias and Dionysodorus, however severe 
in his polemic against Isocrates, Plato regards Protagoras with 
admiration and Gorgias with respect. While he emphasizes 
in the later sophists the consequences of the fundamental error 
of sophistry — it.s indifference to truth— he doe.s honour to 
the genius and the originality of the leaders of the movement. 
Indeed, the author of this article finds in the wTitings of Idato 
a graveand discriminating study of the several forms of sophistry, 
and no trace whatsoever of that blind hostility which should 
warrant us in neglecting his clear and precise evidence. 

In a Word, the present writer agrees with Grote that the 
sophists were not a sect or school with common doctrine or 
method; that their theoretical and practical morality was neither 
above nor below that of their age, being, in fact, determined 
by it; and that Plato and his followers are not to be regarded 
us the authorized teachers of the Greek nation, nor the sophists 
as the dissenters, but vice versa. At the same time, in opposi- 
tion to Grote, he maintains that the ajipearance of the sophists 
marked a new departure, in so far as they w'ere the first professors 
of “ higher education " as such; that Ihcv agreed in the rejection 
of ‘‘philosophy"; that the education w^hich they severally 
gave was open to criticism, inasmuch as, with the exception 
of Socrates, they attached too much irriporlam:e to the form, 
too little to the matter, of their discourses and arguments; that 
humanism, rhetoric, politic and disputation were characteristic 
not of all sophists collectively, but of sections of the profession ; 
that Plato was not the first to give a special meaning to the 
term “ sophist " and to affix it upon the professors of ediuiation; 
and, finally, that Plato’s evidence is in all essentials trustworthy, 

Bnii.ioGKApHY.-"On the significance of the sophistical move- 
ment, see K. Zeller, Philosophic d, (iriechen, i. 932-1041 (4th cd., 
l.cipzig, 1876); Fresocratic Philosophy ^ ii. 394-516 (London, 1881); 
G. Grote, History of Greece, cli. Ixvii. (J-ondon, 1851, &c.); E. M. 
Cop<i, “ On the Sophists/' and “ On the Sophistical Uhcloric,** in 
Journ. Class, and Sacr. Philol., vol. ii, (Cambridge, 1855), and vol. 
lii. (1857), an erudite but inconclusive reply to Grote ; H. Sidgwick, 
“ The So])hists,” in Journ. of PhiloL, vol. iV. (Cambridge, 1872), and 
vol. V, (1874), a brilliant defence of Grote; A. W. Bonn, The Greek 
J^hilusophcrs, i. 53-107 (London, 1882). For lists of treatises upon 
the? life and teaching of particular sophists, see Ueberweg, C/rwwffms 
d. Gesch. d. Philos., i.'§§ 27-32 (History of Philosophy, London, 1880), 
On the later use of the terin ” soifiiist,” sec Rhetoric. (H. Ja.) 

SOPHOCLES (495-406 B.C.), Greek tragic poet, was born 
at Colonus in the neighbourhood of Athens. His father's name 
was Sophillus; and the family burial-place is said to have been 
about a mile and a half from the city on the Dcceli^an Way. 
The date assigned for the poet's birth is in accordance with the 
tale that young Sophocles, then a pupil of the musician Lamprus, 
was chosen to lead the chorus of boys in the celebration of the 
victory of Salarnis (480 B.c.). The time of his death is fixed 
l)y the allusions to it in the Frogs of Aristophanes and in the 
Muses, a lost play of Phrynichus, the comic poet, were 

both produced in 405 B.c., shortly before the capture of Alliens. 
And the legend which implies that Lysander allowed him funeral 
honours is one of those which, like the story of Alexander and 
Pindar’s house at Thclxis, we can at least wish to be founded 
on fact, though we should probably substitute Agis for Lysander. 
Apart from tragic victories, the event of Soplicrles' life most 
fully authenticated is his appointment at the ago of fifty-five 
as one of the generals who served with Pericles in the Samian 
War (440-439 Conjecture has been rife as to the possi- 

bility of his here improving acquaintance with Herodotus, whom 
he probably met some years earlier at Athens. But the distich 
quoted by Plutarch — 

*Hpo^6r<p rfv^ey 
Utvr* irtvriiKoyra-^ 

is a .slight ground on which to reject the stronger tradition 
according to which Herodotus was ere this established at Thurii; 
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and the coincidences in their writings may be accounted for by 
their having drawn from a common source. The fart of Sophocles’ 
generalship is the less surprising if taken in connexion with the 
interesting remark of his biographer (whose Li/c, though absent 
from the earliest MS. through some mischance, bears murks of 
an Alexandrian origin) that he took his full share of civic duties, 
and even served on foreign embassies. The large acquaintance- 
ship which this implies, not only in Athens, but in Ionic cities 
generally, is a point of main importance in considering the 
opportunities of information at his command. And, if we credit 
this assertion, we are the more at liberty to doubt the other state- 
ment, though it is not incredible, that his appointment as general 
was due to the political wisdom of his Antigone. 

The testimony borne by Aristophanes in the Frogs to the 
amiability of the poet’s temper (6 8* ciVoXos /xci/ €VKoko^ 8* 

€K€t) agrees with Ihc record of his biographer that he was univer- 
sally l)eloved. And the anecdote recalled by Cephalus in Plato’s 
Republic f that Soph )(des welcomed the release from the passions 
whicli is brought by age, accords with the spirit of his famous 
Ode to Love in the Antigone. The Sophocles who, according 
to Aristotle {Rhet. iii. t8), said of the government of the Four 
Hundred that it was the better of two hfid alternatives (probably 
the same who was one of the prohuli), may or may not have been 
the poet. Other gossiping stories are hardly worth repeating— 
as that Pericles rebuked his love of pleasure and thought him 
a bad general, though a good poet; that he humorously boasted 
of his own “ generalship ” in aflairs of love ; or that he said of 
Aeschylus that he was often right without knowing it, and that 
Euripides represented men as they are, not as they ought to 
he. (This last anecdote has the authority of Aristotle.) Such 
trifles rather reflect contemporary or subsequent impressions 
of a superficial kind than tell us anything about the man or 
the dramatist. The gibe of Aristophanes {Pax, 695 scq.), that 
Sophocles in his old age was become a very Simonides in his love 
for gain, may turn on some perversion of fact, without being 
altogether fair to either poet. It is certainly irreconcilable with 
the remark {Vit. anon.) that in spite of pressing invitations 
h ' refused to leave Athens for kings’ courts. And the story 
of his indictment by his son lophon for incompetencrc to manage 
his affairs — to which Cicero has given some weight by (luoting 
it in the De seneciuie — appears to be really traceable to Satyrus 
(fl. c. 200 B.C.), the same author who gave publicity to the most 
ridiculous of the various absurd accounts of the poet’s death — 
that his breath failed him for want of a pause in reading some 
passage of the Antigone. Satyrus is at least the sole authority 
for the defence of the aged poet, who, after reciting passages 
from the Oed. Col, is supijosed to have said to his accusers, '' If 
I am Sophocles 1 am no dotard, and if I dote 1 am not Sophocles.” 
On the othtT hand, we need not the testimony -of biographers 
to assure us that he was devoted to Athens and renow'ned for 
piety. He is said to have been priest of the hero Alcon, and 
lumself to have received divine honours after death. 

That the duty of managing the actors as w(;ll as of training 
the chorus belonged to the author is well known. But did 
Aeschylus act in his own plays ? This certainly is implied in 
the tradition that Sophocles, because of the weakness of his 
voice, was the first poet who desisted from doing so. In his 
Thamyras, however, he is said to have performed on the lyre 
to admiration, and in his Nausicaa (perhaps as coryphaeus) 
to have played gracefully the game of ball. Various minor 
improvements in decoration and stage carpentry are attributed 
to him— whether truly or not who can tell ? It is more interest- 
ing, if true, that he wrote his plays having certain actors in his 
eye; that he formed an association for the promotion of liberal 
culture; and that he was the first to introduce three actors 
on the stage. It is asserted on the authority of Aristoxenus 
that Sophocles was also the first to employ Phrygian melodies. 
And it is easy to believe that Aj. 693 seq., Track. 205 seq., were 
sung to Phrygian music, though there are strains in Aeschylus 
(e.g.Choeph. 152 seq., 423 sc?*) ^^ich it is hard to distinguish 
essentially from these. Ancient critics had also noted his 
familiarity with Homer, especially with the Odyssey, his po^er 
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of selection arid of extracting an exquisite grace from all he 
touched (whence he was named the “ Attic Bee ”), his mingled 
felicity and boldness, and, above all, his subtle delineation of 
human nature and feeling. They observed that the balanced 
proportions and fine articulation of his work are such that in 
a single half line or phrase he often conveys the impression of an 
entire character. Nor is this verdict of antiquity likely to be 
reversed by modern criticism. 

His minor poems, elegies, paeans, &c., have all perished; 
and of his hundred and odd dramas only seven remain. These 
all belong to the period of his maturity (he had no decline); and 
not only the titles but some scanty fragments of more than , 
ninety others have been preserved. Several of these were, of 
course, satyric dramas. And this recalls a point of some im- 
portance, which has In^en urged on the authority of Suidas, who 
says that ** Sophocles began the practice of pitting play against 
play, instead of the tctralogv*.” If it were meant that Sophocles 
did not exhibit tetralogies, this statement Would have simply 
to be rejected. For the word of Suidas (a.d. 950) has no weight 
against quotations from the lists of tragic victories (8t8a<rKa\iat), 
which there is no other reason for discrediting. It is distinctly 
asserted on the authority of the 8t8acr#fttXtat that the Bacchae 
of Euripides, certainly as late as any play of Sopliocles, was 
one of a trilogy or tetralog\\ And if the custom was thus 
maintained for so long it was clearly impossible for any single 
competitor to break through it. But it seems prol)ai)le that 
the trilogy had ceased to be the continuous development of 
one legend or cycle of legends — “ presenting I’htihes or Felops’ 
line ” — if, indeed, it ever was so exclusively; and if a Sophocican 
tetralogy was still linked together by some subtle bond of tragic 
thought or feeling, this would not affect the criticism of each 
play considered as an artistic whole. At the same time it appears 
that the satyric drama lost its grosser features and became more 
or less assimilated to the milder form of tragedy. And these 
changes, or something like them, may liave given rise to the 
statement in Suidas. 

The small number of tragic victories attributed to Sophocles, 
in proportion to the number of his plays, is only intelligible 
on the supposition that the dramas were presented in groups. 

If the diction of Sophocles sometimes reminds his readers 
of the Odyssey, the subjects of his plays were more frequently 
chosen from those later epics which subsequently came to be 
embodied in the epic cycle — such as the Aethiopis, the Little 
Iliad, the Jliupersis, the Cypria, the Nosti, the Telegonia (all 
revolving round the tale of Troy), llie Thehaica, the Ol^aXla^ 
aXo)<rt9, and others, inclucling probably, though there is no 
mention of such a thing, some early v(;rsion of the Argonautic 
story. In one or otlKT of these heroic poems the legends of all 
the great cities of Hellas were by this time embodied; and 
though there must also have been a cloud of oral tradition floating 
over many a .spxtccI spot, Sophocles does not seem, unle.ss in 
his Oedipus Coloneus, to have directly drawn from this. He 
was content to quarry from the epic rhapsodies the materials 
for his more concentrated art, much as Shakespeare made u 
of Hollingshed or Plutarch, or as the subjects of Tennysoi^ ^ 
Idylls of the King were taken from Sir Thomas Malory. As 
Sophocles has been accu.sed of narrowing the range of tragic 
sympathy from Hellas to Athens, it descTve.s mention here that, 
of some hundred subjects of plays attributed to him, fifteen only 
are connected with Attica, while exactly the same number 
belong to the tale of Argos, twelve are Argonautic, and thirty 
Trojan. Even Corinthian heroes (Bcllerophon, Polyidus) arc 
not left out. It seems probable on the whole that, within the 
limits allowed by convention, Sophocles was guided simply by 
his instinctive perception of the tragic capabilities of a 
particular fable. 

To say that subsidiary or collateral motives were never present 
to Sophocles in the selection of a subject would, however, be 
beyond the mark. His first drama, the Triptolnnus, must have 
been full of local colouring; the Ajax appealed powerfully to 
the national pride; and in the Oedipus Cohmeus some faint echoes 
even of oligarchical partisanship may be possibly discerned 

XXV. 14a 
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(sec below). But, even where they existed, such motive were 
collateral and subsidian",- tliey were never primary. All else 
M-as subordinated to the dramatic, or, in other words, the purely 
human, inten^st of the fable. This central interest is even 
more dominant and pervading in Sophocles than the otherwise 
supreme influence of religious and ethical ideas. The idea of 
destiny, for example, was of course insep^able from Greek 
tragedy. Its prevalence was one of the conditions which presided 
over the art from its birth, and, unlike Aeschylus, who wrestles 
with gods, Sophocles simply accepts it, both as a datum of tradi- 
tion and a fact of life. But in the free handling of Sophocles 
even fate and providence are adminicular to tragic art. They 
are instruments through w‘hich sympathetic emotion is awakened, 
deepened, intensified. And, while tlie vision of the eternal 
and unwritten laws was holier yet, for it was not the creation 
of any former age, but rose and culminated with the Sopboclean 
drama, still to the poet and his Periclean audience this was no 
abstract notion, but was inseparable from their impassioned 
contemplation of the life of man — so great and yet so helpless, 
aiming so high and falling down so far, a plaything of the gods 
and yet essentially divine. This lofty vision subdued with the 
serenity of awe the terror and pity of the scene, but from neither 
could it take a single tremor or a single tear. Emotion was the 
element in which Greek tragedy lived and moved, albeit an 
emotion that was curbed to a serene stillness through its very 
depth and intensity. 

The final estimate of Sophoclean tragedy must largely depend 
upon the mode in which his treatment of destiny is conceived. 
That Aeschylus had risen on the wings of faith to a height of 
prophetic vision, from whence he saw the triumph of equity 
and the defeat of wTong as an eternal process moving on toward 
one divine event — that he realized sin, retribution, responsibility 
as no other ancient did — may be gladly conceded. But it has 
been argued that because Sophocles is saddened by glancing 
down again at actual life — because in the fatalism of the old 
fables he finds the reflection of a truth — he in so far takes a step 
backward as a tragic artist. This remark is not altogether just. 
His value for what is highest in man is none the less because 
h? strips it of earthly rewards, nor is his reverence for eternal 
Lav less deep because be knows that its workings are sometimes 
pitiless. Nor, once more, does he disbelieve in Providence, 
because experience has .shown him that the end towards 'which 
the supreme powcr.s lead forth mankind is still unseen. Not 
only the utter devotion of Antigone, but the lacerated innocence 
of Oedipus and Deianira, the tempted truth of Neoptolemus, 
the essential nobility of Ajax, leave an impress on the heart 
which is ineffaceable, and must elevate and purify while it 
remains. In one respect, however, it must be admitted that 
Sophocles Is not before his age. There'ls an clement of unrelieved 
vindictiveness, not merely inherent in the fables, but inseparable 
from the poet’s handling of some themes, which is only too 
consistent with the temper of the “ tyrant city.’* Ae.schylus 
represents this with equal dramatic vi'vidness, but he associates 
it not with heroism, but with crime. 

Sophocles Is often praised for skilful construction. But the 
.secret of his .skill depends in large measure on the profound way 
in which the central situation in each of his fables has been 
conceived and felt. Concentration Is the distinguishing note 
of tragedy, and it is by greater concentration that Sophocles 
is distinguished from other tragic poets. In the Septem cont/ra 
Thebas or the Prometheus of Aeschylus there is still somew'hat of 
epic enlargCinent and breadth ; in thtf Hecuba and other dramas 
of Euripide.s separate scenes have an idyllic beauty and tender- 
ness which affect u.s more than the progress of the action as a 
whole, a defect wiiicli the poet sometimes tries to comjxjnsatp 
by some novel denouement or catastrophe. But in following 
a Sophoclean tragedy we are carried steadily and swiftly onward, 
looking neither to the right nor to the left; the more elaborately 
anv r-ene or single speecrh h wrought the more does it contribute 
t.< * n fiance the main emc^tion, and if there is a deliberate pause 
it is felt either as a welcome breathing space or as the calm of 
brooding expectancy. 


The result of this method is the union, in highest degree, 
of simplicity with complexity, of largeness of dcs^n, with absolute 
finish, of grandeur with h^mony. Superfluities are thrown 
off without an effort through the burning of the fire within. 
Crude elements are fused and made transparent. What look 
like ornaments are found to be inseparable from the organic 
whole. Each of the plays is admirable in structure, not because 
it is cleverly put together, but because it is so completely alive. 

The seven extant tragedies probably owe their preservation 
to some selection made for educational purposes in Alexandrian 
times. A yet smaller “ syllogi ” of three plays {Ajax, Eleclra, 
Oedipus Tyrannus) continued current amongst Byzantine stu- 
dents and many more copies of these exist than is the case with 
the other four. Of these four the AnHgam seems to have been 
the most popular, while an inner circle of readers were specially 
attracted by the Oedipus Coloneus. 

No example of the poet’s earliest manner has come down 
to us. The Antigone certainly belongs to the Periclean epoch, 
and while Creon’s large professions (lines 175-190) have been 
supposed to reflect the policy of the Athenian statesman, the 
heroine’s grand appeal to the unwritten laws may have been 
suggested by words which an Attic orator afterwards quoted 
as having been spoken by Pericles himself : “ They say that 
Pericles once exhorted you that in the case of persons guilty 
of impiety you should observe not only the written laws, 
but also those unwritten, which are followed by the Eumolpidae 
in their instructions — ^laws which no man ever yet had power 
to abrogate, or dared to contradict, nor do the Eumolpidae 
themselves know who enacted them, for they believe that 
whoso violates them must pay the penalty not only to man, 
but to the gods ” [Lysias] contra Andocidem, § x. p. 104). 

Modern readers have thought it strange that Creon when 
convinced goes to bury Polynices before attempting to release 
Antigone. It is obvious how this was necessary to the cata- 
strophe, but it is also true to character, for Creon is not moved 
by compunction for the maiden nor by anxiety on Haemon’s 
account, but by the fear of retribution coming on himself and the 
state, because of the sacred law of sepulture which he has defied. 
Antigone is the martyr of natural affection and of the religion 
of the family. But, as Kaibel pointed out, she is also the 
high-bom Cadmean maiden, whose defiance of the oppressor 
is accentuated by the pride of race. She despises Creon as an 
upstart, who has done outrage not only to eternal ordinance, 
but to the rights of the royal house. 

The Ajax, that tragedy of wounded honour, still bears some 
traces of Aeschylean influence, and may be even earlier than the 
Antigone. But it strikes the peculiarly Sophoclean note, that 
the great and noble spirit, although through its own or others’ 
errors it may be overclouded for a time and rejected by con- 
temporaries amongst mankind, is notwithstanding accepted 
by the gods and shall be held in lasting veneration. The con- 
struction of the Ajax has been adversel) criticized, but without 
sufficient reason. If it has not the concentration of the Anti- 
gone, or of the Oedipus Tyrannus, it lias a continuous movement 
which culminates in the hero’s suicide, and develops a fine depth 
of sympathetic emotion in the sequel. 

In the King Oedipus the poet attains to the supreme height 
of dramatic concentration and tragic intensity. The drama 
seems to have been produced soon after the outbreak of the 
Peloponnesian War, but certainly not in the year of the plague — 
else Sophocles, like his predecessor Phrynichus, might be said 
to have reminded his countrymen too poignantly of their home 
troubles. “ The unwritten laws ’’ are now a theme for the 
chorus. The worship of the Delphic Apollo is associated with 
a profound sense of the value and sacredness of domestic purity, 
and in tite command to drive out pollution there is possibly 
an implied reiferenoe to the expulsion of the Alcmaeonidae. 

Tlie EUctra, a less powerful drama, is shown by the metrical 
indications to be somewhat later tlian tlie Oedipus Rex. The 
harshness of the vendetta is not relieved as in Aeschylus by long- 
drawn invocations of the dead, nor, as in Euripides, is it made 
a subject of casuistry. Electra’s heroic impulse, the offspring 





frfi filial love, tlhrough loftg ettduranOe hatd^tt^ into a “fixed 
idea/^ is irrepressible, and Orestes, supported ’by Py lades, goes 
directly to his aim in obedience to- Apollo. But nothing can 
exceed the tenderness of the recognition sOene-^ines io98-i33t, 
artd the description of theialseiy reported chariot race (681-763) 
is full of spirit. 

In Ijie Irachinian Maidens there is a transition towards that 
milder pathos which Sophocles is said to have finally approved 
{^OiK^narov xal apiarov)* ‘The fate of Deiahira is tragic indeed. 
But in her treatment of her rival, lole, there are modem 
touches reminding one of Shakespeare. The play may have 
been produced at a time not far removed frorh the peace 
of Nicias; and if this were so Deianira*s prayer that her de- 
scendants may never undergo captivity — Clines 303-305 — ^might 
remind Athenian matrons of the captive Heracleids from Pylos, 
descendants through Hyllus of Deianira herself. The “ modem 
note is even more conspicuous in the Philoctetes, where the 
inward conflict in the mind of Neoptolemus, between ambition 
and friendship, is delineated with equal subtlety and force, 
and the contrast of the ingenuous youth with the aged solitary, 
in whom just resentment has become a dominant idea, shows 
great depth of psychological insight. The tragic catastrophe 
of the Oedipus Tyr annus and the Trachiniae is absent here. 
The contending intere«sts are reconciled by the intervention 
of the deified Heracles. But even more clearly than in the 
Ajax the heroic sufferer, rejected by men, is accepted by the 
gods and destined to triumph in the end. The Philoctetes is 
known to have been produced in the year 408 B.c., when Sopho- 
cles was 87 years old. The Oedipus Coloneus is said to have 
been brought out after the death of Sophocles by his grandson 
in the archonship of Micon, 402 B.c. 

The question naturally arises, why a work of such surpassing 
merit should not have appeared in the lifetime of the poet. 
The answer is conjectural, but acquires some probability when 
several facts are taken into one view. It is surely remarkable that 
in a drama which obviously appeals to Athenian patriotism, 
local sanctities should obtain prominence to the exclusion of the 
corresponding national shrines on the Acropolis. It has been 
thought that the aged poet felt a peculiar satisfaction in cele- 
brating the beauty and sacredness of his native district. This 
may well have been so, but could hardly supply a sufficient 
motive for a work destined to be presented to the assembled 
Athenians in the Dionysiac theatre. But there was a crisis 
in Athenian politics when “ Colonus of the Knights ” acquired 
a national si^ificance. Those who organized the constitution 
of the Four Hundred made the precinct of Poseidon at Colonus 
the place of meeting, and probably sacrificed at the very altar 
which is consecrated by ITieseus in this play. There must have 
been some reason for thiwS. May it not have been that the occu- 
pants of the whole region, including the Academy, belonged 
mostly to the oligarchic faction ? May not those who honoured 
Colonus by frequenting it — ^lines 62 and 63 — have belonged to 
the order of knighthood ? The name Colonus Hippius (or twv 
IthtcW) would then have an appropriate meaning, and the 
equestrian statue of the eponymous hero (line 59) would be 
symbolical. In times of political agitation Colonus would then 
be regarded like St Germain, as the aristocratic quarter, while 
the Peiraeus was that of the extreme democracy, a .sort of Fau- 
bourg St Antoine. It was there that the counter-movement 
reached its culmination. I f so much be granted, is it not possible 
that this play, so deeply tinged with oligarchic influence, may 
have been thought too dangerous, and consequently withheld 
from production until after the amnesty, when the name, of 
Sophocles was universally beloved, and this work of his old 
age could/b^.prudelntly made public by his descendant ? The 
knights in Aristophanes (424 B.c.),maJce their special appeal 
tjo Pbseidon of the chariot race and to the Athene of victory j 
The Coloniates celebrate the sons of Theseus as worshippers of 
Athene Hippia and df Poseidon. . , 

Theseus in Euripides (Suppliccs) is the first citizen of a 
republic. In this drama he is the king whose word is law, and 
he is ‘earned by 'Oedipus to avoid 4 ^hc ifmdn^^^ 


change(lines t53fiir*^S38). The litbrybf Oedipus is restthl^, 
but in a later and ^eper strain of thoughtful emotion. Ofabfc 
more the noble spirit^ rejected by man, is accepted by the gdf<K. 
The eternal laws have been vindicated. Their decrees are 
irreveesibie; biit the involuntary uncon$cious criminal is hot 
foally condemned. He has no more hope in this worlc|, but fe 
in mysterious comihunion with unseen powers. The ‘sufieret 
is now a holy person and an author of blessing. An approach 
is even made to the New Testament doctrine of the sacredhesjS 
of sorrow. 

Whatever may have been the nature of a Sophocleah tetm- 
logy, the practice which at one time prevailed of describing 
the Oedipus Rex, Oedipus Coloneus and Antigone as ‘* the 
Theban trilogy was manifc.stly erroneous and misfeadihg. 
The three plays belong to different periods in the life-work of ‘the 
poet, and the Antigone is the earliest of the three. ' ' 

The spectator of a Sophoclcan tragedy was invited to witnesfe 
the supreme crisis of an individual destiny, and was possessed 
at the outset with the circumstances of the decisive moirieiff. 
Except in the Trachiniae, where the retrospective soliloquy (ft 
Deianira is intended to emphasize her lonely position, this 
exposition is effected through a brief dialogue, in which the 
protagonist may or may not take part. In the Oedipus Tyrannus 
the king’s entrance and his colloquy with the aged priest iiitro- 
duce the audience at once to the action and to tlie chief person. 
In the Ajax and Philoctetes the entrance or discovery of the hero 
is made more impressive by being delayed. Immediately after 
the prologos the chorus enter, numbering fifteen, either dieting 
in procession as in the Antigone and Oedipus Tyratmus, ot 
dispcrsedly a.s in the Oedipus Coloneus and Philoctetes, qr, 
thirdly, as in the Electro , where, after entering silently during 
the monody of the heroine, and taking up their position in the 
orchestra, they address her one by one. With a remarkable 
exception, to be noted presently, the chorus, having ohefe 
entered, remain to the end. They always stand in some 
carefully adjusted relation to the principal figure. The' elders 
of Thebes* whose age and coldness throw into relief the fervoiif 
and the desolation of Antigone, are the very men to realize the 
calamity of Oedipus, and, while horror-stricken, to lament his 
fall. The rude Salaminian mariners are loyal to Ajax, but can- 
not enter into his grief. The Trachinian maidens would gladly 
support Deianira, who has won their hearts, hut they are too 
young and inexperienced for the task. The noble Atgivc womeii 
can sympathize with the sorrows of Electra, but no sympathy 
can soothe her distress. 

The patodos of the chorus is followed hv the first scene or 
epeisodion, with which the action may be said to begin. For hi 
the course of this the spectator's interest is strongly roused by 
.some new circumstancfe involving an unforeseen complication— 
the awakening of Ajax (Aj,), the burial of Polynices (Ant.), thd 
dream of Clytaemnestra (EL), the dark utterance of Tciresias 
{Oed. Tyr.), the arrival of Lichas with lole (Track.), the report 
of Ismene announcing Creon’s coming (Oed. CoL), the sudden 
entreaty of Philoctetes crossed by the entrance of the protended 
mariner (Phil ). The action from this point onwards is like .a 
steadily flowing stream into which a swift and turbulent tribu- 
tary has suddenly fallen, and the interest advances with rapid 
and continuous climax until the culmination is reached hn'd fte 
catastrophe is certain. The manner in wh ich this is done, through 
the interweaving of dialogue and narration with the vkrfbus 
lyrical portions, is very different in different dramas, one df the 
principal charms of Sophocles being his power of ingenious 
Variation in the employment of his resources. Not le.ss' arJiTiir- 
able is the strength with which he sustains the interest after* 
the peripeteia,^ v^ether, as in the Antigone, by heaping sorrpV 
upon sorrow, dr, as in the first Oedipus, by passing from horror^ 
to tenderness and unlocking the fountain of tears. The extreme’ 
point of boldness in arrangement is reached in the A/ax, whpre*’ 
the chortis and Teemdssa, havin^ been warned of the impcpdihg^ 

, . 1 A ;tragic,act^onj,has fiva wlwnct! the hve, afith #\4h^ 

iniodcrn drama ^ , the ^ start, w nse the height, the 





danger, depart severally in qu^t of the vanished hero, and ,thus 
cleave not only the sta^e.but the ord^e&tra vacant for ihe soliloquy 
ti^at pRx:edies his suicide* 

such general description as has been here attempted ' 
4 can ^ve even a remote impression of the n^arch of Sqphpelean * 
tragwy— by what subtle yet firm and strongly marked ^ada- 
iioQs the plot is unfolded ; how stroke after stroke contributes 
the harmonious totality of feeling; what vivid interplay, 
.on the stage, in the orchestra, and between , both, builds up. the 
majestic, ever-mo^’ing spectacle. Examine, for example, the 
opening scene or irpoKoyos of tlic Oedi^s Tytannus. Its 
iunctiun is merely to propound the situation; yet it is in itself 
a miniature drama. First there is the silent spectacle of the 
eager tlwung of suppliants at the palace gate — young children, 
youtiis and aged priests. To them the king appears, with royal 
condescension and true public zeal. The priest expresses their 
heartfelt loyalty, de>cribc 3 the distress of Thebes, and, extolling 
Oedipus's past services, implores him to exercise his consummate 
‘wisdom for the relief of his people. The king’s reply unveils 
yet further his incessant watchfulness and anxious care for his 
subjects. And he discloses a new object to their exixjclancy 
and hope. Creon, a royal person, Ixad been sent to Ddphi, and 
should ere then have returned with the response of Apollo. 
At this all hearts are trembling in suspense, when Croon is ‘ cen 
approaching. He is wreathed w'ith Apollo’s laurel; he locks 
dieetfully. What lias Phoebus said? Another iiiomciit of 
suspense is interposed. Then the oracle is repeated — so thriiling 
to the spectator who understands the story, so full of doubt 
and hope and drtad to all the persons of the drama ; “It is 
fur the bl jod of Laius — his murderers are harboured in the land 
of Thv.bes. The c^^untry must be purged.” That is the cul- 
minating point of the little tragedy. \Vhile Oedipus asks for 
infortnatiun, while in gaiety of heart he undertalvcs the search, 
while he bId^ the folk of Cadmus to be summoned thither, the 
spectators have just lime to take in the full significance cf \vhat 
has passed, wiiich every word that is uttered sends further 
home. All this in 150 lines I 

. Or, once more, c jii;iider the employment of narrative by tlds 
great poet. Tlie Tyrannus might be again adduced, but let 
us turn instead to the Antig,one and the Trachiniae, The 
speech of the rnesoenger in the speeches of Hyllus 

tJie Nurse in ihc Trachiniae, occur at tlie supreme cri.si.s 
uf the two druTj.i.^. Yet there is no sense of any retardation 
in the acj'on by liie report ol what has been liappening else- 
>vhere. Iducli riiiiicr the audience are carried brcatiilc.ssly 
along, \'.h:le c;.ic.b speaker brings before their mental vision the 
scene of wiiicli \.l had himself been part. It is a drama within 
the . drama, a?i acii.Jii rldng from its starting-point in rapid 
dimax, sw'ifi, fi.ll, coiiccntraLed, until that w’ave subsides, and 
is fcillovved by a moment of expectation. Nor is this all. The 
narrative uf lae rnes.st.nger is overheard by Eurydice, that of 
Hyjlus is heard b)' Deianira, tliat. uf Nurse by the chorus of 
Maidens. And in each case g. j)oignancy of tragic significance 
is added by tliis circuxiLstance, widle the speech of the Mes.sengor 
in the Antigone^ and that of Il\'llus in a yet higlier degree, 
bind together in c>ne the twofold interest of, ah action which 
irught otherwise seem in danger of distracting the spectator’s 
sympathies. 

So profound is the contrivaxice, or, to speak more accurately, 
such is t.he .strength of central feeling and conception, wdiich 
secures the grace cf unity in complexity to the Sopboclcaa 
drai?aa. 

Xlkc proportion of the lyrics to the level dialogue is consider- 
ably less on tlie average in Sophocles, jihan in Aeschylus, as 
m^t be expected from the development of the purely dramatiq 
element, and the consequent subordination of the chorus to the 
protagonist. In the seven extant plays the lyrical portion 
ranges from one-fifth to nearly one-third, being highest in^the 
Antigone and lowest in the Oedipus Tyrannus. distribu- 
tion of the parts is still more widely diversified. In the 

Electra. the chorus has less to do than in the 

although in the former the lyrics constitute 


one-founhj and in jthe latter only one-fifth of the whole. But 
j then the part lo^, Ele^tra is favourable to lyrical outbursts, 

' whereas , it is .only, after the tragic cliange that Oedipus can 
appropriately pass from; stately senarius to the broken 
. ^nguage of the dochmiac ancj the “ lamenting ” anapaest. The 
protagonists of the Ajax and the Philoctetes had also large 
pppariuiihies for vocal display. 

! The ^uiiion of strict ^mmetry with freedom and variety, 
whicli is throughout characteristic of the work of Sophocles, "is 
espt^ially noticeable , in his handling of the tragic metres. In 
the iambics of his dialogue, as compared with those of Aeschylus, 
there is an advance which may be compared with the transition 
from Marlowe’s mighty line” to the subtler harmonies of 
Shakespeare. Felicitous pauses, the linking on of line to line, 
trisyllabic feet iiuroducod fpr special effects, alliteration both 
bard and soft, length of speeches artfully suited to character 
and situation, adaptation of tlie caesura to the feeling expressed, 
are some of the points which occur most readily in thinking of 
his senavii, A minute speciality may be noted as illustrative of 
his manner in this respect. Where a line is broken by a pause 
towards the end and the latter phrase runs on into tJie following 
lines, elision sometimes takes place between tlie lines, e»g. {Oed^ 
Tyr., 332-333) 

'Eytb oih* ifxavrhv ofhe tr* aXyvtfu. rt rav 

This is called synaphea, and is peculiar to Sophocles. 

. He differentiates more than Aeschylus does between the 
metres to be employed in tlie KofifxoC (including the Kofii^arixd) 
and in tlie choral odes. The duchmius, cretic, and free anapaest 
are employed chiefly in the nofifiuL In the stasima he lias 
greatly (kvelopcd the use uf logaoedic and particularly of 
glyconic rhythms, and far less frequently than his predecessor 
indulges in" long continuous runs of dactyls or trochees. The 
light trochaic line ^ — w .jl. ^ so frequent in Aeschylus, is 
comparatively rare in Sophocles. If, from the very severity 
with W'hich the choral element is suliordinated to the purely 
dramatic, his lyrics have neither the magnificent sweep of 
Aeschylus nor the “ linked sweetness ” of Euripides, they have 
a concimiity and point, a. directness of aim, and a truth of 
dramatic keeping, more perfect than is to be found in either^ 
And even in grandeur it would be hard to find many passages 
to bear comparison with the second stasimon, or central ode, 
either of the Antigone (eySaqiAom oloi HaKwv) or the first 
Oedipus (el fiot ^vvelrt tpepovTi), Nor does anything- m 
Euripides equal in grace and sweetness the famous eulogy on 
Colonus (the poet’s birthplace) in the Oedipus Coloneus, 

Bibliography. — Sophocles was edited (probably from the 
Venetian MSS.) by Aldus Manutius, with the help of Musurus, in 
15.02. The J untine editions in which the text of Aldus was slightly 
niodilicd with 1^0 help of Florchthie MSS, were published in 1522, 
1547, resptxitively. An edition of the Scholia, very nearty corre- 
sponding to those on the margin of the Mcdicean or chief Laurentian 
MS. (La or L) had previously appeared at Home in 1518, The first 
great niodili cation of the lixt was due to Turnebus, who had access 
to the Parisian MSS.; but he was not lortunate in his selection. 
The earliest editors had been .aware that the traditional arrange- 
ment of the metres was faulty, but little way had been made towards 
a readjustment. Now it so happens that thti i^arisian MS. '1', which 
is a copy of the recension of Triclinius, an early J4th century scliolar, 
contains also the nietrical views of the same editor; and, having 
found (as he erroneously supposed) a sound authority, Turnebus 
(1552) blindly ademted it, and was fallowed in this by li. Stejihanus 
(1568), and by cWter in Holland (il579), who was the first to 
recognize the arrangement Oif the odes in. strophe and anlislropho. 
The error was to a large extent corrected by' Brunck (1786), who 
rightly preferred Par. A (2712), a 13th-century MS., belonging, 
as it happened, to the same family with Yen. 467, which Aldus 
had mainly followed. Thus after nearly three centuries the text 
returned (though with cpnjocrtural variations) into the former 
I channel, Mu^rave's editibn was published posthumously in 1800, 
•and Gilbert wakei^ld had published a selection shortly before. 

I Erfurdt in G^znany then ^took up the succession, and his edition 
formed the .basis of Hermann's, whose psychological method set 
the example of a new style of commentairy which was adopted by 
’Wundcr. A new era commenced with Peter IClmslcy's collation 
of the Laurentian MS. (made in 18x8, but only published in full 
after his death). His transoxiption of the Scholia still exists in 
the Bodleian Library. The most important German commentaries 
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since Hermann^ have been those of Schtieidoivin» G. Wolff and 
Wecklein. L. Campbeirs edition of theJplays and fragments 
(1871-1881) was quickly followed , by Jebb*s edition of the seven 
plays (1881-1890). Editions of one or xhbre dramas most worth 
consulting are Elmsley.'s Oedipus Tyrannus and Oedipus 
Coloneus, Bockh's Anti^oHe^ Lobedk*s Aja^y Jf. W. Donaldson's 
AntigonSy O. Jahn's Electra and J.. William White's Oed. Tyr. A 
monograph on the Antigone by Kaibel is also well worth mention- , 
ing. Translations : in verse, Francklm, Fotter Dale, Plumptre, 
L. Campbell, Whitelaw; in prose by R.‘C. Jfebb. The chief German 
translations are thosc’of Solger (1*824), Demhor (1839), Hartung(i853) 
and Thudichum. The French prose translation by Leconte de Lisle, 
and the Italian in verse by Bcilotti deserve special mention. The 
Antigone was produced at Berlin with Mendelssohn's music in 1841 
and the Oedipus Coloneus in 1845. They have been r^roduced. in 
English several times — the Antigoh^ notably with Helbn Faucit (Lady 
Martin) in the title-rdle in 1845. The Oedipe Roi (trans. La Croix) 
and the Antigone (Irans. Vacqucric) have boon frequently performed 
in Paris. A performance of the Oedipus Tyrannus in Greek at 
Harvard University, U.S.A. (i88o), was remarkably successful. 
Of dissertations immediately devoted to Sophocles those of Lessing, 
Patin,. Dronke and Evelyn Abbott (in Heltenica) are especially 
noteworthy. (L. C.) 

SOPHOMORE, the name in American universities (corre- 
sponding to “ sophister at Cambridge, England, and Trinity 
College, Dublin) for a student who has completed his first year 
of academic studies. It is a corruption of the earlier sophi- 
more,” due to a supposed derivation from (ro<^o9, wise, and 
/Liftipoc, foolish, alluding to the air of wisdom assumed by 
students after their freshman ^s year was concluded. T!ie earlier 
word “ sophimore (cf. ‘'Laws of Yale Coll., 1774,*’ in Hairs 
College W ords) represent s “ sophismer,’^ a doublet of “ sophister,” 
and means an argiier or debater (cf. the Cambridge use of 
“ wrangler and is formed from the Greek (ro<purfia, sophism, 
an ingenious or captious argument. 

SOPHRON, of Syracuse, writer of mimes, flourished about 
430 B.c. He was the author of prose dialogues in the Doric 
dialect, containing both male and female characters, some 
serious, others humorous in style, and depicting scenes from 
the daily life of the Sicilian Greeks. Although in prose, they 
were regarded as poems; in any case they were not intended 
for stage representation. They were written in pithy and 
popular language, full of proverbs and collocjuialisms. Plato 
IS said to have introduced them into Athens and to liave made 
use of them in his dialogues; according to Siudas, they were 
Plato’s constant companions, and he even slept with them under 
his pillow. Some idea of their general character may be gathered 
from the 2nd and 1 5th idylls of Theocritus, which arc said to have 
been imitated from the ’Axco-rpiai and l<r9/Ato^ovo'ai of his 
Syracusan predecessor^ Their influence is also to be traced in 
the satires of Persius. The fragments will be found in H, L. 
Ahrens’s Di graecae linguae dialectis (1843), ii. (app.). Latest 
edition by C. J. Bolzon (1867); see also his De Sophrme et 
Xenarcho mimographis (1856). 

SOPHRONIUS9 Greek “ sophist ” and theological writer, was 
born at Damascus. For many years he was a monk in the 
monastery of Theodosius, near Jerusalem, removed to Alex- 
andria, whence he was driven out by the advance of the Persians, 
and finally settled in Palestine, where he l^came (634) suc- 
cessor of Modestus in the patriarchate of Jerusalem. After 
his elevation he showed himself a staunch supporter of orthodox 
principles and one of the most determined opponents of the 
Monothelites. In 636, when Jerusalem surrendered to the 
Arabs under Omar, he succeeded in obtaining important con- 
cessions for the Christians in the exerciFC of their worship. He 
did not long survive the capture of the city, and after hb death 
the see remained unfilled for 29 years., Sophronius was a 
prolific writer, both in prose and verse, in various departments 
of literature. His chief work is a long account of the Egyptian 
saints and martyrs Cyrus and John, and ojf the miraculous 
cures effected by them, valuable for its information con- 
cerning the topography of Egypt. The Life of Mary of 
Egypt, who abandoned immorality for a life of the strictest 
penwice in Palestine for 48 years, is generally attributed to 
him. He was also the author of anacreontic odes, hymns, and 
epigrams^ 
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Works in J. P; Migne, Pairologia graecay Ixxxvii., and Ust in. 
F&hricWy Bibliotheca graeca^ ix^ 162; see also L. de St AigiiA%; 
Vie de Sophronius (Orleans, 1884); C. Krumbacher, Geschichte ^7 
hyzantinischen Litter atur (1897) ; and for Sophronius and Oniat^ ' 
Gibbon, oh. 51. "" 

SOPRANO (a variant of Ital. soiirmoy supreme, sovereign, 
Late Lat. superanusy iram supers above), the term applied in' 
music to the highest natural range of the human voice, and' 
often restricted to that range in the female voire, “ treblfe 
being used of a boy’s Voice. Male soprdniy exihet natural or 
artificially prodticed, as formerly in the casfrati of the pipal 
choirs (see Eunuch), are also found. The female voice whosae’ 
range is intermediate between that of a soprano or a contrails 
termed ’^‘mezzo-soprano.’' • . 

SOPRON (Ger. Oedenburg; Mod. Lat. Sopromum)y a toWn 
of Hungary, capital of the county of the same namtei 
140 m. W. of Budapest by rail. Pop. (i()oo), 30,628, about ; 
60% Germans. It lies in an extensive valley enclosed ori' 
all sides by the outskirts of the Rosalien mountains, a grobp 
belonging to the eastern outliers of the Alps. In the prindipaT 
square are the Benedictine ('hurch, built at the end of the T3th 
centuT}^ and restored in the isth century, and the town-’ 
hall, completed in 1894. The Dominican church, built- 
in 1674; the chiirch of St Michael, in the Gothic st^l^y 
completed in 1484, the most interesting church in th'e 
town; and the old tower, 200 ft. high, are all worth notice- 
Sopron has a thriving industry in sugar, soap, vinegar, bell- 
founding and machinery, and it carries on an active trade in 
cereals, fniit and wine. Large mttle markets are also held 
here. Within the county a good quality of wine is prodiiCedjj 
especially near the little towm of Ruszt (pop. t6o8) and at the 
village of Balf (Ger.' Wolfs) on the shores of the N<*iisiedler 
lake. In the neighbourhood of Sopron is the Rrennberg, with' 
extensive coal-mines. Sopron w’as a Roman colony undet the 
name of Scarabantia, It was afterwards occupied l)y German 
.settlers and became a royal free town in the nth centiuyrf' 
Matthias Corvinus granted the town special privileges in t 464 v- 
An important Diet of Hungarian Protestants took place 
in 1681. 

AlK>ut 12 m. north, at the foot of the Leitha, mountains, lies the 
town of Kismarton (Ger, Eisenstadt; pop,, 2051), which edntains 
a magnificent castle of the Esterhazy family, built in 1683 anfi 
larged in 1805. About lo m. north-west Tie.s Nagymarton (Gcfi 
Mattersdorf; pop. 3789); and not. far from it, on the frontipr pi 
Austria, the well-preserved castle of Forchten^^loin, the cradle 
of the Esterhazy family. AboUt 12 m. Ciist, not far front the 
Neusiecllcr lake, lies Eslerhaza, with a beautiful castle in the Fiwioh 
Remiissancc style, belonging to Count Esterhazy. About 9 m. . 
south-east lies the village of Nagyezenk (Ger. Zmkendorffjy with 
the castle of the Szecheiiyi family. 

SORA, a city of Campania, Italy, in the province of Caserta,: 
77 m. N. by W. of that town on the railway between Roccasec<?a 
and Avezzano, 920 ft. above sea-level. , Pop. (1901), 6050 
(town); 16,022 (commune). It is built in a plain on the banks 
of the Liris. This part of the valley is the seat of some im- 
portant manufactures, especially of paper-mills. The original 
cathedral, consecrated by Pope Adrian IV. in 1155, was de- 
stroyed by the earthquake of 1634. On the precipitous rock 
above the town (1768 ft.) which guards the Liris valley and- 
the entrance to the Abruzzi are remains of polygonal 
here, possibly, was the citadel of the original Vol.scian tow^n. 
There are also remains of medieval fortification.s. In the town 
itself there are no remains of antiquity nor buildings of interest 
The district around Sura is famous for the costumes of its 
peasants. 

Sora, an ancient Volscian town, was thrice captured by the 
Romans, in 345, 314 and 305 b.c., before they managed, in 
303, by means of a colony 4^^ confirm its annexap^ 

tion. In 209 it was one of the colonies which refused furthest 
contributions to the war against Hannibal. By the lex Julia 
it became a munidpium, but under Augustus it was colon^^, 
by soldiers of the legio IV. Sorana, which had been mainly 
enrolled there. It belonged technically to Latium Adjectwn^ 
The castle of Sorella, built on the rocky height aboye the tawRi, 
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vns^ tthe middle dges asstronghoiid of nttel rChatle;; I. 
of^AfiFijou rriade Sora a duchy fdf tfte Oan’telpi; Tt ivas 'WtJWivards* 
suited I't^ Piu.s II., but^ beipg restoir^d 19 tha CatateliTU by 
Sixtus IV., it ultimately passed to the Della Roveue pf. Drbino, , 
Claesar Borgia the city ivas- heroically dje^aadfd by 
Qiav^ni di MoutcfeJtro^ It was pu^a^ed jjy Gf^ory ‘jtin.i 
ii,poo ducats and bestowed ron. the Bponoompagpi^ ihe,, 
ancestors of the line of. BuoncompagnM^idoyisa., In ancient 
times ^ora was the birthplace of the Decii, Attilius. Regplus, 
and Lucius Mummius ; and among its later celebrities Ja Gardinal 
Baronius. s (T- As.) 

SORACTE, a mountain in the province of Rome;, ^taly. 
It is a narrow, isolated limestone ridge, some 5 mu S.E« of Civita 
C^tellana, and 3I nt in length. The highest summit is it 

above sea-level; just below it is a. monastciy^ removed there 
from the summit in it w-as originally founded about 748 
by, Carioman. son of Charles Martel (the altar has, indeed,, 
fragments of sculptures of this period), and until modern times 
was oc.cupied by Trinitarian monks. On the actual summit is 
a, church. Ow'ing to the isolated position of the mountain 
the view* is magnificent, and Soracte is a conspicuous object 
in the landscape, being visible from Rome itsdf. It is thus 
n^iUioned by Horace (‘^ vides ut alta stet nive candidum 
Soracte ? ” Carw. i. 9) and Virgil, wbo mentions ApoUo as its 
guardian deity, tiiough no traces of his temple exist ; and in reality 
it was sacred to Dis Pater and the gods of the lower world. At 
the bottom of the mountain on the east is a disused limestone 
quarry. The village of S. Oreste at the south-east end of the 
ridge owes its name to a corruption of the ancient name. In 
the communal palace is a fine processional cross of the iith 
century in the Byzantine style (see Rondsche Quarialschrift, 
1905, 309 — ^Arcbaologie). 

SOS^USi Greek physician, bom at Ephesus, lived during 
the reigns of Trajan and Hadrian (a.d. 9$-i 3S). According 
to Sui^, he practised in Alexandria and subsequently in Rome. 
He was the chief representative of the sdrool of physicians 
known as “ methodists.’’ Two treatises by him are extant: 
On Fractures (in J. L. Ideler, Physici et medici minores, i. 1B41) 
and On Diseases of Women (first published in 1838, later by V. 
RQse,.x882, with a 6th-century Latin translation by Moschio, a 
physician of the same school). Of his most important work {On 
Acuie and Chranu Diseases) only a few fra^ents in Greek 
remain, but wc possess a complete Latin translation by Caelius 
Aur^ianus <sfh century). The Life of Hippocrates (in Ideler) 
pnobabiy formed one of the collection pf medical biographies 
by Soranus referred to by SuTdas, and is valuaUe as the only 
authority for the life of the great phy.sician, with the exception 
of articles in Suldas and Stephanus of Byzantium {s,v, Kws). 
The Introduction to the Science Of Medicine (V. Rose, AMeedoia 
groeeCj ii. 1870) is considered spurious. 

"See jfrticle by J. Hahn, in Dechambre's Diotionnaite ' tncydv 
pidiqtte des sciences nUdicales, 3rd series,' tom.' 10; W. Chrise, 
Otschicktc dor qriechischen LiUeratur J. libcrg. Die Ubcf->‘ 

der Oynaekoloqie dcs Soranos von Epheso^ (Leipzig, zpxo). 

SORANUS, BAREA, Roman senator, lived in the- reign of 
Nfero. His gentile name was possibly ^rvilins. In 52 he was 
consul sufFcctus, and (perhaps in 61) proconsul of Asia. The 
upright and considerate manner in which he treated the pro- 
vnicials won him their affection, but at the same tiihe brought 
upon him the hatred of Nero, who felt specially aggrieved 
because Soranus had refused to punish a city which had defended 
the statues of its gods against the imperial commissibnersi 
Soranus was accused of intimacy with Rubellius Plautus 
(aiiother object of Nero's hatred), and of tendelavouring to c iain 
the the provincials by treasonable intrigues. One 

of witnesses against him was Egnatius Celer of Beiytus; 

bis client and former tutor. Soranus was condemned to death 
(in 65 or pad committed suicide. His daughter Servilia/ 
who with having consisted the sowrerers, professedly 

in Tegar#to hfef|^athc^r's fate, but m reality w^th evil de.signfs 

S *nst Rie ^m|feror, was involved in his downfall; The 
!ier; wlkfv^te^andernned 'to d(ath m the reign of Vaspas'mi j 


for hia conduct r owaple ci£ 

irtgratitode and treachciy. - ^ ’ 1 ' 

Tacitus, Annats, tirL 36, 32; Hist- i^* 10; JtVU^al iii, iiO; Dio 
Cassius Ixii.. 26. , ! 

tORAU, E .town ol Ckrmiuiy, province of 

liTandenburg, on the ^tiebach, 54 m. S.E. of PVankfort-on- 
Oder by rail, and at junction of lines to Cottbus and Gfirlitz. 
Pqp.i(i905), 16,446. Qfie qf fjie oldest Lower Lusatia, 
wSomu contains a number, of ancient buildings, amemg which the 
most prenninent are several of the churches (one dating from 
T204), the town-hall, built m 1260, and the old palace of 1207 
(now a prison). The new pakce, erected in 1711 by Count 
Endmann 11 . of PromniU, is utilized for government offices. 
The varied manufactures of the town comprise cloth, linen, 
Wax candles, starch, glass and porcelain. 

Sorau is said to have existed in 840, and to have belonged to 
the abbey of Fulda till the 12th century. It received civic 
rights in 1260. With the .surrounding district, known as the 
barony of Sorau, it became the scat of successive noble families; 
and in 1400 it was* united with the, barony of Triebel. The 
last Count of Promnitz, whose ancestor had purclia.Hed both 
baronies from Frederick of Bohemia in 1556, sold them in 1765 
to the elector of Saxony for an annuity of 12,000 thalers (£1800). 
In 1815 Saxony ceded them to Prussia. 

Sco "WoTbUf Ceschicbte derHerrschaft Sorau und (Sorau, 1826) . 

SORBONNE, the name given originally to the college founded 
by Robert de Sorbon in Paris ; hence applied afterward.s popu- 
larly to the theological faculty, and so to the institution which 
is now the seat of the Acadiemie of that city (see Universities). 
The Sorbonne owes ite origin and its name to Robert of Sorbon, 
near Reim.s (120T-1274), who went to Paris about the beginning 
of the reign of St Louis in order to qualify for ilie priesthood, 
attained high repute by his sanctity and. eloquence, and was 
appointed by the king to be his confessor. Assisted by royal 
liberality, he built a modest establishment in which were 
accxMTunodated seven priests charged with the duty of teaching 
theology gratuitously; to this he added a college of preparatoiy 
studies, aSl under the direction of a provisor, under whom was 
an annual prior who had the actual management. The new 
institution wasi authorized in 1252 by a deed signed by Queen 
Blanche, on behalf of Louis IX. (who was in Palestine); and in 
1257 a site was given by the kmg in the heart of the Latin 
quarter. It was declared useful to religion " by Pope Alex- 
ander IV. in 1259, and papal bulls authorizing and confirming 
the college were grafted in 1263 and 1268. Destined originally 
for poor students (and called domus mapstrorum patsperrima^ 
“ most poor house of masters ”), the Sorbonne .soon became a 
meeting-place for all the students of the university of Paris, 
who resorted thither to hear the lectures of the most learned 
theologians of the period — Guillaume de Saint Amour, Eudes 
de Douai, laurcnt I'Aiiglais, Pierre d’Ailly. At the dose of 
the centuiy it was organized into a full faculty of theology, and 
under this definite form it conferred bachelors', lioentiates* 
and doctors' degrees, and the severity of its examinations gave 
an exceptional value to its diplomas. The so-called thAse 
sorbonique,” instituted towards the beginning of the 14th 
century, became the of its order by the length and difficulty 
of its tests. Ultimately the professors of the Sorbonne came 
to be resorted to not only for lectures and examinations, but 
also for dogmatic decisions and judgments in canon law; the 
clergy of France and of the whole Catholic world had recourse 
to them in difficult cases, and the* 'Curia Romana itself more 
than once laid its; doubts before themi, giving them the title 
of ** Condlitim in Gallia ^ubsistens.’* To the Sorbonne belongs 
the glory of having introduced printing into France in 1469 : 
within its precincts ifc assigned, quarters for UlricGering and two 
companions in which to setl up their presses. The Sorbonne 
took a leading port m the religious discussions which agitated 
France during the 16th < and i8th centuries; and its infliience 
ithus inevitably extended ‘ to political questions, i Dumg the 
insanity' <0! ^ CAartes VI.' it helped to bringf the absolution 
I of Jean Sans-Peur for the assassination of the duke of* 0 rieaii$; 
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SboTtiy af tE^iwards it demanded and supported tirt eondemnation 
of Joan of Arc; dufihg the Reformation it was the animating 
spirit of all the persecutions directed against Protestants and 
unbelievers ; having advised the massacre of St 

Bartholomew^ it did not hesitate to justify it, and it inflamed 
the League by its vigorous anathemas against Henry IIL and 
the king of Navarre, hesitating to recognize the latter even 
^ter his abjuration. From this point dates the beginning of 
its decadence, and when Richelieu in 1626 ordered the recon- 
struction of its church and buildings the following prophetic 
couplet was circulated — 

'^Instaurata ruet jam jam Sorbona. Caduca 
l)um £uit, inconcussa stutit; renovata perihit.** 

The declaration of the clergy in 1682, which it subscribed, 
proved fatal to its authority with the Curia Romana; it revived 
for a short time under Louis XV. during the struggle against 
JansenisQi, but this was its last exploit; it was suppressed like 
the old universities in 1792, 

When the university of France was organized in 1808 the 
Sorbonne became the seat of the academie of Paris; and between 
i8z6 and 1821 the faculties of theology (since disappeared), 
science and literature were installed there. The university 
library was transferred to the Sorbonne in 1823. In 1868, was 
organized the Ecole des Hautes Etudes, and in 1897 the Ecole 
des Chartes also found its home at the Sorbonne. 

In 1852 the Sorbonne was made the property of the city of 
Paris; a reconstruction of the buildings, projected by Napoleon 
III., was begun in 1884, under the architectural direction of 
Nenot, and completed in 1889. The old church containing the 
tomb of Richelieu was retained on account of its artistic merit. 
This new Sorbonne is one of the finest university edifices in the 
world, and has developed into the chief French centre of learning. 

See A. Franklin, La Sorbonne (1875) ; Deniflo, Documents relaitfs 
A la fondation de I'universitd de Paris (1885) ; J. A. Randolph, 
History of the Sorbonne. 

SORBS, the tribal name of the Slavonic people, whom the 
Germans call Wends in Lusatia (Lausitz); they call themselves 
Serbs or Lu£i 2 ane. Their country includes the western ex- 
tremity of the kingdom of Saxony and parts of the districts of 
Hoyerswerda, Muskau, Kottbus, Kalau, Sprembeig and Sorau 
in Prussia; they are now surrounded on all sides by Germans, 
but they formerly had them as neighbours only on the west 
along the Fulda, while on the north towards Kopenick they 
marched with the Lutici, on the oast with the Poles and Silesians 
along the Queiss and Bohr, and on the south were separated 
from the Bohemians by the mountains that now make the 
Austrian frontier. The Sorbs are divided into High and Low 
along a hne from Sagan to Muskau and Spremberg. They are 
in ail about 180,000 in number; 80,000 Low Sorbs and 40,000 
of the 100,000 High Sorbs are in Prussia, and 60,000 High Sorbs 
in Saxony. These have gained definite rights for their language 
in school and administration, so that Bautzen (Budysin), their 
capital, is the intellectual centre not only for Saxon subjects, but 
for all High Sorbs and to a great extent for Low Sorbs. The 
firs t monuments of both dialects belong to the Reformation period, 
these being translations of Luther^s Catechism by Warichius and 
Holier. Some Sorbs are Protestants, though the Saxon Sorbs 
are mostly Roman Catholics. Early in the T9th century the 
High Sorbs had a revival under the leadership of F. A. Klin, 
a lawyer and politician ; A. Seidlcr, a considerable poet, and 
S. E. Smoler, an ethnographer and publicist. More recent writers 
are J. Cif^inski and J. Radyserb. A Macica or Literaiy and 
Linguistic Society was founded in 1847, and publishes a Casopis 
or Periodical. Meanwhile Low Sorb ha.s remained almost unculti- 
vated owing to the pressure of the Prussian administration. 

The two dialects stand between Polish and Cech : they have 
lost the nasal vowels, have the accent on the first syllable, and 
make /; into r, dj into 2, like Cech, but they retain x and y and, 
lake Polish, have grod for Cech grad. High Sorb has h, 
Low the original g. They have kept the old aorist and dual. 
Sorb is usually printed in German blackletter variously adapted; 
the Macica publishes some books spdt after the Cech system. 


BiaLijQGRAPKY**^- Krai, GrammAHh dor wendiseken Sprachc 
in der Qberlausitz (Bautzen, 1895); K. E. Miicke, Histovische und 
vergleichende Laut. u. Formen'Lehre d. niedevsorbhchen Sbfache 
(Jablonowski Preisschrift, xviii.) (Loinzig, 1891); Pfuhl, Lausuzisch- 
Wendisch Wdrterbuch (High Sorb) (Bautzen, 1866); J. G. Zwalir, 
NiederlausiU^wendisch’deutsckes Handworterbuch (Spremberg, 1847) ; 
M. Homik, Citemka (Chrestomathy of High Sorb) (Bautzen, 1803); 
L. Haupt and J. S. Smoler, Volkslioder der Wenden in der Ober^ 
und-Niederlausih (Grimma, 1842-1843). (E. H. M.) 

SOBBY, HENRY CLIFTON (1826-1908), English micro- 
scopist and geologist, was born at Woodbourne near Sheffield 
on the loth of May 1826. He early developed an interest in 
natural science, and one of his first papers related to the excava- 
tion of valleys in Yorkshire. He subsequently dealt with the 
physical geography of former geological periods, with the wave- 
structure in certain stratified rocks, and the origin of slaty 
cleavage. He took up the study of rocks and minerals under 
the microscope, and published an important memoir On the 
Microscopical Structure oj Crystals in 185S (Quart, Journ, Geol, 
Soc,), In England he was one of the pioneers in petrography; 
he was awarded the Wollaston medal by the Geological 
Society of London in 1869, and when president of the society he 
published in his addresses the results of original researches on 
the structure and origin of limestones, and of tlu» non-calcareous 
stratified rocks (1879-1880). He had previously been president 
of the Royal Microscopical Society, He wrote on the construc- 
tion and use of the micro-spectroscope in the study of animal 
and vegetable colouring matter, and in later essa)s he dealt 
with such varied subjects as the microscopical structure of iron 
and steel, aiM^he temperature of the water in estuaries. He 
also applied wjL skill in making preparations of invertebrate 
animals for lantern-slides. In 1882 he was elected president 
of Firth College, Sheffield. He died on the 9th of March 
1908. 

SORCERY, magic, enchantment, witchcraft; the use of 
supposed supernatural powers by tlie agency of evil spirits 
called forth by spells, incantations, &c., on the part of the 
magician, sorcerer or witch. The word meant originally divina- 
tion by means of the casting or drawing of lots, and is derived 
from the 0 . Fr. sorcericy sorcier, a sorcerer, Med. I^t. sortiarius, 
one who practises divination by lots, sortes (see Magic, Divina- 
tion and Witchcraft). 

SORDELLO, a X3th-century Italian troubadour, bom at 
Mantua, who is praised by Dante in the De vulgari doguia, 
and in the Purgatorio made the type of patriotic pride. He 
is also the hero of a well-known poem by Robert Browning. 
The real Sordello, so far as we have authentic facts about his 
life, hardly seems to justify these idealizations, though he was 
the most famous of the Italian troubadours. About 1220 he 
appears at Florence in a tavern brawl; and in 1226, while at 
the court of Richard of Bonifazio at Verona, he abducts his 
master’s wife, Cunizza, at the instigation of her brother, Ezze- 
lino da Romano. The scandal resulted in his flight (1229) to 
Provence, where he seems to have been for some time. He 
entered the service of Charles of Anjou, and probably accom- 
panied him (1265) on his Naples expedition; in 1266 he was a 
prisoner in Naples. The lost documentary mention of him is 
in 1269, and he is supposed to have died in Provence. His 
didactic poem, IJEnsenhamen d^onor, and his love songs and 
satirical pieces have little in common with Dante’s presentation., 
but the invective against negligent princes which Dante puts 
into his mouth in the 7th canto of the Purgatorio is more ade- 
quately paralleled in his Serventese (1237) on the death of his 
patron Blacatz, where he invites the jirinces of Christendom 
to feed on the heart of the hero. 

For Sordello's life and works sec the edition of Cesare dc Lollis 
(Halle, 1896) ; for Browning's poem see Stopford Brooke's Drouming 
(190Z). 

SORDINO, SoRDONi, SoRDUNi, Italian terms somewhat 
promiscuously applied by various writers (i) to contrivances 
for damping or muting wind, string and percussion in.strumcnts 
(Sordini)] (2) to a family of obsolete wind instruments blown 
by means of a double reed (Sordoni or Sordun); (3) to a stringed 
instrument.! To these must also be adde d the Stirdellina or 
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Sorddlina, a kind of musette invented (see Bagpipe) in Naples 
in the Z7th century^ and evidently named after class 2. 

I. Under the Italian term sordini are comprised the dampers 
used with stringed instruments, such as the violin, and the dampers 
of keyboard instruments, all well known, and described with the 
instruments themselves. As a certain amount of misconception 
exists concerning the sordini (Fr. sourdines^ Ger. Ddfnpfsr)^ used 
from the i6th century with the trumpet and later with the horn, 
they may be briefly described. It would appear that the art has 
almost btHJii lost of making mutes for trumpets and French horns, 
which should affect the timbre only, giving it a ctirbun veiled 
mysterious quality similar to that of the sons honchis or hand- 
stopped notes, but affecting the pitch not at all. We read that 
when it is necessary to produce this i)cculiar timbre on the valve- 
horn, as for instance in Wagner *s Rhein^oldy the rise of a semi-tone 
in pitch caused by the introduction of the mute or the hand into the 
bell of the horn must be compensated by means of the second 
piston which lowers the pitch a semi-tone.^ 

If the sordino used early in the 17th century had had this effect 
of raising the pitch, the fact would have been staled by such writers 
as Mersenne and Praetoriiis; it would, moreover, liavc rendered 
the mute useless with instruments on which no sort of com- 
pensation was ix)ssible. H, Domnich *^ and J. Frdhlich,*^ however, 
describe the sordino wliich leaves the pitch unaffected ; it con- 
sisted of a hollow a)ne of wood or cardboard, truncated at tlic 
apex to allow the air to pass through and escape through a hole in 
the base. The Imre of the instrument thus continued through the 
cone of tlic mute was the essential point, and the proportions to be 
maintained bt'tween the diariieters of the two bores were also, no 
doubt, of importance. Domnich expressly states that it was when 
Hampel substituted a plug of cotton-wool (therefore solid and 
providing no central passage for the air) for the mute', that he found 
the pilch of the horn raised a semi-tone. Domnich 's evidence is 
of value, for his father was a liorn-player contemporary with 
Hampel, and he himself was the intimate friend and colleague of 
Punto, Hampel’s most celebrated piijiil. 

2. The sordun or sordoni family are often confused with the 
dolcians (Fr. courtaud, Eng. single curtail, Ger. Kort or Koiiholt)^ 
from which, however, tlicy differed radically. This difference 
w*as not understood by Michael Practorius, who acknowledges his 
mystification. Th<^ contra-bass sordun, he says, hardly half the 
length of the contra-fagotto, is yet practically of the sfimc pitch, 
which is astonishing since the bore is only doubled once upon itself 
as in the fagotto. The kort likewise is of the same size as the 
bass sordun, and yet in pitch it is but a tenor. The following 
description of the construction and acoustic properties of the sordoni 
will clear up the mystery. The body consisted of a cylinder of 
wood in which were cut two parallel cHanncls of narrow cylindrical 
bore, communicating with each other at the l)ottom through a 
bend, but not with ambient air. At the top of the cylinder was | 
fitted a double-reed mouthpiece giving access to the column of air ! 
at one end of the bore, while the other was vented thremgh a small 
hole in the side, similar to the finger-holes; in the tenor, bass and 
contra members of the family, the reed was atbiclicd to a curved 
brass crook similar to that of the fagotto. So far the description 
would almost apply to the dolcian also, but in the latter there is 
the radical difft.Tcncc that the bore of the channels is conical, so 
that it lias the acoustic properties of the open jiipc. The sordun, 
however, having a cylindrical bore, has the acoustic properties of 
the stopped pipe, i.c. the sound waves are twice the length of the 
pipe, so tliat to produce a sound of any given pitch, for instance 
tor C, the bore need only be half the length, i,e. 4 ft. long. Over- 
blowing, on the sordoni, moreover, produced as first harmonic 
(the only one reciuired for reed* blown instruments in order to produce 
the diatonic scale for the second octave) not the octave, but the 
twelfth, or number 3 of the setries. This accounts for the fact 
that instruments of the fagotto and dolcian type require but 6 or 
7 holes to give the diatonic scale throughout the compass, whereas 
the sordoni require 11 or 12 holes. Praetorius states that those 
figured by iiim (Plate XII.) have 12 open holes, and that some speci- 
mens have in addition two keys; a hole is also Ixired through the 
bottom of the instniment to allow the moisture condensed from the 
breath to be shaken out. The 12 holes are stopped by means of 
fingers and thumbs and by the ball of the hand or the fleshy under- 
part of the joints of the fingers. The compass of the 5 sizes of 
sordoni w'us as follows : — 
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^ See Victor Mahillon, ** Le Cor,*' Instruments d vent, pt. ii. 
(Brussels and Lomlon, 1907), pp. 34 and 53. 

^ Methods de premier et de second cor (Paris, c* 1807), pp. 3 and 4. 
* Vollstandige theor, -prakt. Musiklehre fiir allc bei dem Or- 
cbester gebrauchliche Instrumcqte (Cologne and Bonn. c. 1811). 


Two sourdines belongiiig to the Mneenm of the Brussels Conserve- 
toire, said to be facsimiles of some instruments belonging to tho 
emperor Maximilian I.'s band, are reproduced in Captain C. R. Day's 
Descriptive Ccdalogue of Musical Instrumenls (London, 1891). They* 
differ Slightly in construction from the Italian instruments describod 
by Praetorius. The straight crook is set in the side of the instru-* 
ment, almost at right angles, the top of the cylinder is surmounted 
by a cap, and there are but 6 open holes, the rest being covered by 
brass keys in wooden boxes. The pitch of these instalments lies 
within a semi-tone of that of the oontra-bass and bass of Praetorius.. 

(K. S.) 

SORBLy AGNES (c. 1422-1450), mistress of King Charles VIT. 
of France, was born of a family of the lesser nobility at Fromen- 
teau in Touraine. While still a girl she was attached to the 
service of Isabel of Lorraine, queen of Sicily, wife of Ren6 
of Anjou, the brother-in-law of Charles VIL From 1444 until 
her death in 1450 she was the acknowledged mistress of the king, 
the first woman to hold that semi-official position which 
to be of so great importance in the subsequent history of the 
old regime. Her ascendancy dated from the festivals at Nancy 
in 1444, the first brilliant court of Charles VII. Here her great 
beauty captivated the king, whose love for her remained constant 
until her death. He gave her wealth, castles and lands, and 
.secured for her the state and distinction of a queen. This first 
public recognition of his mistress by a king of France scandal- 
ized all good people and awakened jealousy and intrigue. Her 
sudden death from dysentery, shortly after the birth of her 
fourth child, was accordingly attributed to poison. Burgundian 
historians even openly accused the dauphin, afterwards 
Louis XL, of her death, and later the enemies of Jacques 
Cceur, in their search for crimes to be brought against him, 
used this rumour to charge him with the one crime most 
likely to turn the king against him. Her heart was buried 
in the abbey of JumiAges, her body in the collegiate church 
of Loches. Contemporary writers all bear witness to her extra- 
ordinary beauty, but no genuine portraits of her have come 
dowm to us. 

Legend lias made an entirely different character of this first 
cfficial mistress of the French kings. The date of her birth was 
placed at about 1409, her liaLson with the king dated from 
1433. Then, so the story ran, she drew him from his indolence, 
continuing the work of Joan of Arc, both by nerving the king 
to warlike enterprises — she did apparently induce him to take 
part personally in the conquest of Normandy — and by surround- 
ing him with that band of wise advisers who really adminis- 
tered France during her ascendancy. Recent investigation ha5 
exploded this romantic story by simply showing that Cliarles VIL 
had not met her until ten years later than in tlie legend. 
Instead of being his sole good angel, she seems rather to have 
demoralized the king, who, hitherto chaste, henceforth gave 
him.self up to courtesans. Yet she favoured the best advisers 
of the king, and at least in this deserved the gratitude of the 
realm. Pierre de Br 6 z 6 seems especially to have used Agnes 
to gain his ascendancy over the king. 

See A. Vallet de Viriville's articles in Bibliothdque de V^cole des 
Charles (3rd series, tom. i.); and R. Duquesne, Vie et dventures 
galantes de la belle Sorel (1909). 

SOREL, ALBERT (1842-1906), French historian, was born 
at Honfleur on the 13th of August 1842. He was of a character- 
istically Norman type, and remained all his life a lover of his 
native province and its glories. His fatlier, a rich manufac-^ 
turer, would have liked him to succeed to the business, but his 
literary vocation prevailed. He went to live in Paris, where he 
.studied law, and after a prolonged stay in Germany entered the 
Foreign Office (1866). He had strongly developed literary and 
artistic tastes, was an enthusiastic musician, even composing & 
little, and wrote both verses and novels, which appeared a little 
later(LaGmndtfFaZflt5^, 1785-1793, in 1871, Le Docteur Egra in 
1873); but he did not go much into society. He was anxious to 
know and understand present as well as past events, but he was 
above all things a student. In 1870 he was chosen as secretary 
by M. de Chaiidordy, who had been sent to Tours as a delegate in 
charge of the diplomatic side of the problem of national defence ; 
in these affairs he proved himself a most valuable collaburatc r; 
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he wae unremitting in his labours, full of fines$$^ good temper 
and excellent judgment, and at the same time so discreet 
that we can only guess at the part he played in ^se terrible 
crises. After the war, when Boutmy founded the Ecale litre des 
sciences politiqueSy Sorcl was appointed; to teach diplomatic 
history (1872), a duty which he performed with striking success. 
Some of his courses have formed books ; Le Traiti de^ Paris du 
20 novembre jSij (1873); llisioire diplomatique de la guerre 
jranco-allemande (1875); Precis du droit des 

gens which he published (1877) in collaboration with his colleague 
Theodore Funck-Brentano. In 1875 Sorel left the foreign 
office and became general secretary to the newly created office 
of the Presidence du senaL Here again, in a congenial position 
where, without heavy responsibilities, he could observe and 
review affairs, he performed valuable service, especially under 
the presidency of the due d’Audiffred Pasquier, who was glad to 
avail himself of his advice in the most serious crises of internal 
politics. His duties left him, however, sufficient leisure to 
enable him to accomplish the great work of his life, U Europe et la 
rholution franfaise. His object was to do over again the work 
already done by Sybcl, but from a less restricted point of view 
and with a clearer and more calm understanding of the chess- 
board of Europe. He spent almost thirty years in the prepara- 
tion and composition of the eight volumes of this history (vol. i., 
1885; vol. viii., 1904). For he was not merely a conscientious 
scholar; the analysis of the documents, mostly unpublished, 
on French diplomacy during the first years of the Revolution, 
which he published in the Revue historique (vol. v.-vii., x.-xiii.), 
shows with what scrupulous care he read the innumerable des- 
patches which passed under his notice. He was also, an<l above 
all things, an artist. He drew men from the point of view of a 
psychologist as much as of a historian, observing them in their 
surroundings and being interested in sliow'ing how greatly they 
are slaves to the fatality of history. It was this fatality which 
led the rashest of the Conventionals to resume the tradition of 
the Ancien Regime, and caused the revolutionary propaganda 
to end in a system of alliaiu’es and annexat)on.s which carried on 
the work of Louis XIV. This view is certainly suggestive, hut 
incomplete; it is largely true when applied to the men of the 
Revolution, inexperienced or mediocre as they were, and in- 
competent to develop the enormous enterprises of Napoleon I. 
In the earlier volumes we are readily dominated by the grandeur 
and relentless logic of the drama which the author unfolds i 
before our eyes; in the later ones we begin to make some reser- 1 
vations; but on the whole the work is so complete and so power- 
fully constructed that it commands our admiration. Side by 
side with this great general work, Sorel undertook various 
detailed studies more or less direc^lly bearing on his subject. 
In La Question Orient au XV HP siede, les origines de la triple 
alliance (1878), he show.s how the partition of Poland on the one 
hand reversed the traditional policy of France in eastern Europe, 
and on the other hand contributed towards the salvation of re- 
publican France in 1793. In the Grands icrivains scries he was 
responsible for Montesquieu Mnte de Stael (1891); the 

portrait which he draws of Montesquieu is all the more vivid for 
the intellectual affinities which existed between him and the 
author of the Leitres persanes and the Esprit des lois. Later, 
in Bonaparte et Hoche en lygj, he produced a critical comparison 
which is one of his most finished works (1896); and in tlie 
Recueil des instructions donnees aux ambassadeurs he prepared 
vol. i. dealing with Austria (1884). Most of the articles which 
he contributed to various reviews and to the Temps newspaper 
have been collected into volumes : Essais d'histoire et de critique 
(1883), Lectures hisioriques (1894), Nouveaux essais d^hisiaire et 
de critique (1898), Etudes de litterature et d'histoire (1901); in 
these are to be found a geat deal of information and of ideas 
not only about political men of the last two centuries, but also 
about certain literary men and artists of Normandy. Honours 
came to him in abundance, as an eminent writer and not as a 
public official. He was elected a member of the Academic des 
sciences morales et politiques (December t8, 1889) on the death 
of Fustel de Coulanges, and of the Academic frangaise (1894) 
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on the death of Taind; His speeches on his two illustrious 
predecessors show how keenly sensible he was of beauty, and; how 
unbiased was his judgment, even in the case of those whfjm he 
most esteemed and loved. He had just obtained the great 
Prix Osiris of a hundred thousand francs, conferred for the first 
time by the Institut de France, when he v;as stricken with his 
last illness and died at Paris on the 59th of June 1906. 

(C. B*.) 

SOREL^ CHARLES^ SiEUR de Souvigny (T597-1 674), French 
novelist and miscellaneous writer, was bom in Paris about 
^ 597 * , Very little is know'n of his life except that in 1635 he w'as 
historiographer of France. He wrote on s (lienee, history and 
religion, but is only remembered by his novels. He tried to 
destroy the vogue of the pastoral romance by writing a novel 
of adventure, the llisioire comique de Francion (r622). The 
episodical adventures of Francion found many readers, who 
nevertheless reserved their admiration for the Astrie it was 
intended to ridicule. Sorcl det'ided to make his intention un- 
mistakable, and in Le Berger extravagant (3 vols., 1627) he wrote 
a burlesque, in wJiich a Parisian shup-hoy, his head lurned by 
sentiment, chooses an unprepossessing mistress and starts life 
as a shepherd with a dozen sJietjp on the banks of the Seine. 

• Sorel did not succeed in founding the novel (^f character, and 
what he accomplished was more in the direction of farce, but 
he stru(‘k a shrew'd blow at romance. Among his other works 
are Polyandre (1648) and La Connaissance des bans livres (1673). 
He died in Paris on the 8th of Marcli 1674, 

SOREL, a town and port of entry of Quebec, Canada, capital 
of Richelieu county, 42 m. N.E. of Montreal, at the confluence 
of the Richelieu and St Lawrence rivers. Pop. (1901 ), 7057. It 
is on the Grand Trunk and the Quebec Southern railway.^, and 
is a port of call for the Montreal rtkI Quebec river sttsamers. It 
contains iron and leather manufactories, and shipbuilding is 
carried on. It occupies the site of a fort built in 1665 by A. de 
Tracy to guard the route by w'ay of tlie Richt^lieu to Lake 
Champlain and the Hudson, and is named after the first com- 
mandant of the garrison. 

SORGHUM, a genus of grasses belonging to the tribe Andro- 
pogoncae, and including one of the most important tropical 
grains, Sorghum vulgare, great millet, Indian millet or Guinea 
com. In India it is known as jawari (Hindustani), jmmi 
(Bengali), cholum (Tamil), and 
jonna (Telugu), and in the 
West Indies as Negro or 
Guinea com. It is a strong 
grass, growing to a heiglit of 
from 4 to 8 or even 16 ft. ; the 
leaves are sheathing, solitary, 
and about 2 in. broad and 2 Jft. 
in length; the panicles arc 
contracted and dense, and the 
grains, which are enclosed in 
husks and protected by awns, 
are round, hard, smooth, shin- 
ing, brownish-red, and some- 
what larger than mustard 
seeds. The plant is cultivated 
in various parts of India and 
other countries of Asia, in the 
United States, and in the 
south of Europe. Its culms 
and leaves afford excellent 
fodder for cattle; and the 
grain, of which the yield in 
favourable situations is up- 
wards of a hundredfold, is 
used for the same purposes 
as maize, rice, corn and other 
cereals. 

Speaking of its cultivation, Eduard Hackel (in hi.s article on 
“Grasses ” in Die natUrlichen Pilanzenfamilien) says the culture 
of Sorghum probably had its origin in Africa, where a variety 
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known MS durra is now cultivated over the entire continent, and 
has become the most important cered; the natives also chew 
the stem, which contains sugar. In. £urope it is raised less for 
bread than for mechanical purposes the panicles are made into 
the siw:alled rice-brooms and into brushes. In Germany it 
is occasionally raised for green fodder. From the fruit the 
Kaibrs make an alcoholic drink, Tidtva, and the negroes one 
known as Merisa. Allied species are 5 . hicolor, much valued 
in India as a forage-plant, and 5 . saccharatumi commonly caiHed 
sorghum or Qiinese sugar-cane, which is extensively cultivated 
in China, North India and Africa. The latter species is grown 
in America chiefly for the manufacture of molasses from its 
juic«, and in France as a source of alcohol. 

A full account of the cultivation and use of the species in India will 
be found in Sir G. Watt's Dictionary' of the Economic Products of 
India (1893). 

SORIA, a province of Spain, formed in 1833 of districts 
belonging to Old Castile, and bounded on the N. by Logrono, 
£. by S^agossa, S. by Guadalajara and W. by Segovia and 
Burgos. Pop, (1900), 150,462; area, 39S3 sq. m. &ria is a 
bleak and lofty region, bounded on three sides by mountains. 
A range of sierras culminating in the peaks of Urbion (7389 ft.) 
and cJbollera (7139 ft.) on the north, and the great Sierra del 
Moncayo(77o7 ft.) on the east, separate the valley of the Duero 
(Douro) from that of the Ebro, while on the south it is divided 
from the valley of the Tagus by a continuation of the Sierra 
Guadarrama. Almost the whole of the province belongs to the 
region watered by the Duero and its affluents. This river rises 
among the southern slopes of Urbion and traverses the province 
in a circuitous a)urse, first to the south and then to the west. 
The other rivers are mostly affluents of the Duero, but a few of 
the tributaries of the Ebro have their sources within the limits 
of the province. The soil is not remarkable for fertility ; a large 
proportion of the area being occupied with barren mountains, 
which are covered with snow for a great part of the year.i There 
are, however, inijsome places exten-sive forests of pine, oak and 
beech; while in others there are large tracts of pasture land, on 
which numbers of cattle, sheep and swine are reared. Grain 
and vegetables are raised, but neither of very good quality nor 
in sufficient quantities to supply the wants of the population. 
The climate is cold and dry, and the soenen’ grand, but au.stcre. 
Most of the people arc employed in farming and rearing cattle; 
but the cutting and sawing of timber and the preparation of 
charcoal also occupy a considerable number. There is a great 
want of roads; and, although three railways traverse the pro- 
vince, commerce is consequently very limited. Fine wool was 
formerly produced ; but the only important articles of trade at 
present are timber, salt, asphalt, leather and cheese, which 
are sent to Madrid and Aragon. Salt and asplmlt are the only 
minerals worked, though others are known to exist. The 
capital, Soria, is descried below. The only other town with 
more than 3500 inhabitants is El Burgo de Osma (3509), an 
episcopal see. Between 1887 and 1900 the population decreased 
by nearly 7000; its density in the last-named year was 37*7 per 
sq. m., or lower than that of any other Spanish province except 
Cuenca (37'6). The gradual depopulation of many districts is due 
to the stagnation of industry , and the attraction of emigrants 
to large towns outside the province. 

SORIA, the capital of the Spanish province of Soria; on the 
right bank of the river Duero (Douro), 155 m. N.E. of Madrid 
by the Madrid-Alcuneza-Soria railway. Pop, (1900), 7151. 
Soria has a provincial institute, schools for teachers of both 
sexes, many primarv' scIkxjIs, savings banks, two hospitals, 
barracks, a theatre and a bull-ring. The churches of Santo 
Domingo and San Nicolas, the cloisters of the convent of Sanj 
Juan, and several other e< clesiastical buildings are fine specimens 
of Romanes(jue work of the 12th and 13th centuries. Near the 
Duero are the ruins of the old citadel, and in many places the 
remains of the J3th centur\’ walls of the city are yet standing. 
Tlie more modem streets are clean and well paved. The bridge 
acn^ss t^ir;SuerMi6Ai2na.ssive structure, which formerly had 
a tower lb Ifce «pitre'j|?The population is chiefly agricultural; 


but there are abo flout mSIb, tanneries, potteries, and sonri 
trade in timber, wool and tniit is carried on. The Iberian and 
Carthaginian' city of Numantia, captured in 133 b.c. by the 
Romans, after a long, and heroic resistance, was situated 3 mi 
N., on a hill DverlooUng the confluenco of the small river Tera 
"with the Duero. 

SOROKI, a town of south ^ Russia, in the government ol 
Bessarabia, 81 m. N.N.W. of Kishinev, in a nariow ravine on 
the right bank of the Dnieper. Pop. (1900), 25,523, half of whom 
were Jews. It is an important river port for the export of com, 
wool, fruit, wine and cattle. Formerly it was the old Genoese 
colony of Olchionia, and has still the ruins of a T3th-c€ntury 
Genoese castle. In the 15th century the Moldavian.s erected here 
a fort, which the Poles took in the 1 7th century, Peter the Great 
captured the place in 1711, but it was returned to the Turks, and 
was only definitely annexed to Russia in 1812. (M, H. S.) 

SOROLLA Y BA8T1DA, JOAQUIN (1863- ), Spanish 

painter, was born in Valencia, and received his art education 
first in his native town and under F. PradiJla, and then in Italy 
and Paris. His first striking success he achieved with “ Another 
Margaret,’^ which was awarded a gold medal in Madrid and wna 
bought for the St Louis Gallery. He soon rose to general fame 
and became the acknowledged head of the modern Spanish 
school of painting. His picture of the “ Fishermen’s Return ” 
was much admired at the Paris Salon and was acquired by the 
state for the Luxembourg Museum. His exhibit at the Paris 
Universal Exposition of 1900 won him a medal of honour and 
his nomination as Knight of the Legion of Honour. A special 
exhibition of his works — figure subjects, landscapes and por- 
traits — at the Georges Petit Gallery in Paris in 1906 eclipsed 
all his earlier successes and led to his appointment as Officer of 
the Legion of Honour. He is represented at the Berlin National 
Gallery, at the Venice and Madrid Museums, and in many private 
collections in Europe and America, especially in Buenos Aires. 
He painted portraits of King Alphon.so and Queen Vidoria 
Eug6nie of Spain, and a magnificent portrait group of the 
family of Don Aureliano de Beruete. Tnree of his works were 
shown in London at the Spanish Exhibition, Guildhall, 1901. 

SORREL, Rumex Acetosa, a member of the natural order 
Polygonaceae, a hardy perennial, native to Britain and found 
throughout the north temperate zone. The leaves are used in 
soups, salads and sauces. Sorrel grows freely in any good garden 
soil, and is increa.sed by dividing [the roots during the early 
part of spring. They should be planted in rows 15 to i8 in. 
apart. The leaves, when fully grown, are gathered singly. 
The common garden sorrel is much superior to the wild plant ; 
but the Belleville, which is the kind generally cultivated near 
Paris, is still better, its leaves being larger and not so acid. 
The Blistered-leaved, which has large leaves with a blistered 
surface, has the advantage of being slow in running to seed, 
French Sorrel {Rumex scutatus) is a hardy perennial, distributed 
through Europe but not native in Britain, with dtaisely branched 
trailing stems. The leaves are roundisli, heart-shaped and 
glaucous ; they are more acid Uian those of tiie common sorrel. 

SORRENTO (anc. Surrenium, q»v.)f a city of Camjmnia, Italy, 
in the province of Naples, 10 m. by electric tramway (along 
the highroad) S.W, from CasteJlammare di Stabia, and served 
also by steamer from Naples (16 m.). Pop. (1901), 6849 (town); 
8832 (commune). It stands on cliffs about 160 ft. above sea-level 
on the north side of the penin ula that separates tlie Bay of 
Naple.s from the Bay of Salerno. Sorrento contains only a few 
ancient remains, and its present prosperity depends mainly on 
its reputation as a place of resort both in winter and in summer, 
its northerly aspect rendering it a>mparatively cox)l. Its 
climate is delightful. and healthy, and it is situated amid pk’.tur- 
esque coast scenery. The chief local industries are the inlaying 
of wood, silk and lace-making and straw-plaiting, and the 
growing of uritnges and lemons. In ancient times the Surrentine 
wines had a great repute, 

In i558thecorsairPialy attacked the town and carried off two 
thousand prisoners. It was at Sorrento that Bernardo Tasso 
wrote his Amadigt; and Torquato Tasso, to whom a marble 
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staftue has been erected in the Kaeza^nras bom in the town in 

SOSlGfiNl^i Greek astronomer and mathematician^ probably 
of Alexandria, flourished in the ist century B.c. According to 
Fliny (NaL Hist, xviii* 25), he was employed by Julius C^sar 
in the reform^ of the Roman calendar (46 bx.), and wrote three 
treatises, which he conscientiously corrected. From another 
passage of Pliny (ii, 8) it is inferred that Sosigenes maintamed 
the doctrine of tire motion of Mercury round the sun, which is 
referred to by his contemporary Cicero, and was also held by the 
Egyptians^ 

The astronomer is to be distingtiishod from the Peripatetic 
philosopher of the same name, yrho lived at the end of the 2nd century 
A.D. He was the tutor of Alexander of Aphrodisias, the most 
famous of the commentators on Aristotle. He wrote a work 
on lievotving Spheres y from which some important extracts have 
been preserved in Simplicius's commentary on Aristotle*s De 
caelo (the subject is fully discussed by T. H. Martin, “ Sur deux 
Sosig6ne," in Annalcs de la fac, des lettres de Bordeaux, i., 1879). 

. SOSITHEUS (c. 280 BX.), Greek tragic poet, of Alexandria 
Troas, a member of the Alexandrian “ pleiad.” He must have 
resided at some time in Athens, since Diogenes Laertius tells 
us (vii. 5, 4) that he attacked the Stoic Cleanthes on the stage, 
and was hissed off by the audience. As Sui'das also calls him a 
Syracusan, it is conjedured that he belonged to the literary 
circle at the c:ourt of Hiero II. According to an epigram of 
Dioscoridcs in the Greek Anthology {Anth, PaL vii. 707) he 
restored the satyric drama in its original form, A considerable 
fragment is plant of his pastoral play Dapknis or Lityerses, in 
which the Sicilian shepherd, in search of his love Pimplea, is 
brought into connexion with the Phrygian reaper, son of Midas, 
who slew all who unsuccessfully competed with him in reaping 
his corn, Heracles came to the aid of Daphnis and slew 
Lityerses- 

See O. Crusius s,v, Lityerses in Roscher's Lexikon der griechischen 
und rdmischen Mythologie, The fragment of twenty-one lines in 
Nauck*s Tragicorum graecorum fragmenta apparently contains 
the beginning of the drama. Two lines from the A ’ithlius (probably 
the traditional first king of Klis, father of Endymion) are €|uoted 
by Stobaeus (Flor, li. 23). 

SOTADES, Greek satirist, of Maronea in Thrace (or of Crete), 
chief representative of the writers of coarse satirical poems, 
called KiV<u8oi,i composed in the Ionic dialect and in a metre 
named after him sotadic.” He lived in Alexandria during the 
reign of Ptolemy 11 . Philadelphus (285^247 b.c.) For a violent 
attack on the king, on the occasion of his marriage to his own 
sister Arsinoe, Sotades was imprisoned, but escaped to the 
island of Caunus, where he was afterwards captured by Patro- 
clus, Ptolemy^s admiral, shut up in a leaden chest, and thn^wn 
into the sea (Athenaeus xiv. p. 620; Plutarch, De educaiime 
puetorum, 14). 

Only a few genuine fragments of Sotados have been preserved 
(see J. G. Hormann, Elementa doctrinae metruioe, t8io); those in 
Stobaeus arc gc;ncraUy considered spurious. Ennius translated 
some poems of this kind, included in his book of satires, under the 
name of Sota, 

SOTER, pope from about 1 67 to 1 74. He wrote to the Church 
of Corinth and sent it aid. His letter is mentioned in the reply 
given by Dionysius, bishop of Corinth, and Hamack thinks it 
can be identified with the second so-called epistle of Clement to 
the Corinthians. 

SOTHEBY, WILLIAM (17S7-1833); English author, was bom 
in London on ilk 9th of November 1757. He was educated at 
Harrow, and subsequently procured a commission in a cavalry 
regiment. In 1780 he retired from the army on his marriage 
and devoted himself to literature, bet'oming a prominent figure 
in London literary society. His ample means enabled him to 
play the part of patron to many struggling authors, and his 
friends included Scott, Byron, Wordsworth, Coleridge, Southey, 
Hallam and Tom Moore. He. himself soon acquired a consider- 
able reputation as a translator; his verse translation of Virgirs 

1 The word is also used of the dancers in indecent ballets, to 
which such poems were probably written as an accompaniment, 
in Greek and Latin authors {cinacUus) generally means 


Georgies (1800) bemg specially praised by contemporary critics, 
while in later life he published translations of the Iliad and 
Odyssey. He also wrote several historical tragedies for the 
stage, of which one was acted, and some poems. He died on 
the 30th of December 1833. 

SOTHERN, EDWARD ASKEW (1826-1881), English actor, 
was bom in Liverpool on the ist of April 1826, the son of a 
merchant. He began acting as an amateur, and in 1849 drifted 
into a profession^ engagement with a dramatic company at 
St Heliers in Jersey, where he appeared as Claude Melnottc in 
BulwerLytton’s Lady of Lyons. Between then and j 858 be played 
in various ‘companies without particular success, in Birmingham 
and in America, where he went in 1852. On the 12th of May 
1858 Tom Taylor’s Our American Cousin, a play of no special 
merit, was brought out in New York, with Sothern in the small 
part of Lord Dundreaiy^, a caricature of an English nobleman. 
He gradually worked up the humour of this part so that it 
became the central figure of the play. In 1861, when it was 
produced at the Haymarket Theatre, in I.oiuion, he made such a 
hit that the piece ran for nearly five hundred nights ; Dundreary 
whiskers ” became the fashion, and Dundreary this, that or 
the other made its appearance on every side. At various 
times Sothern revived the character, which retained its popu- 
larity in spite of all the extravagances to which he developed its 
amusing features; and hi.s name will always hv famous in con- 
nexion with tills role. In T. W. Robertson’s David Garrick 
(1864) he again had a great success, his acting in the title-part, 
which he created, being wonderfully effective. He won wide 
popularity also from his interpretation of Sam Slingsby in 
Oxenford ’s Brother Sam (1865). Sothern was a born comedian, 
and off the stage had a passion for practical joking that amounted 
almost to a mania. His house in Kensington was a resort for 
people of fashion, and he was as much a favourite in America 
as in the United Kingdom. He died in London on the 21st of 
January 1881. 

Sothern had three sons, all actors, the second of them, Edward 
H. SoTHKRN (b. 1859), being prominent on the American stage. 

SOTHIC PERIOD, in amdent Egyptian chronology, the period 
in which the year of 365 days cinded in succession through all 
the seasons. The tropical year, determined as it was in Egypt 
by the heliacal rising of Sirius (Sothis), was almost exactly the 
Julian year of precisely 365^ days (differing from the true solar 
year, which was n minutes less than this). The sothic period 
was thus 1461 years. 

Sec Egypt, Ancient, § F. *' Chronology.’' 

SOTO, FERDINAKDO [Fernando, or Hernando] DE (1496 ?- 
1542), Spanish captain iind explorer, ofUm, though wrongly, 
called the discoverer of the Mississippi (first sighted by Alonzo 
de Pineda in 1519), was born at Jcrcs de Caballeros, in Estre- 
madura, of an impoverished family of good position, and was 
indebted to the favour of Pedrarias d’ Avila for the means of 
pursuing his studies at the university. In J519 he accompanied 
d’Avila on his second expedition to Darien. In 1 528 he explored 
the coast of Guatemala and Yucatan, and in 1532 he led 300 
volunteers to reinforce Pizarro in Peru. He played a prominent 
|)art in the conquest of the Incas^ kingdom (helping to seize 
and guard the person of Atahualpa, discovering a pass through 
the mountains to Cuzco, &c.), and retiirntid to Spain with a 
fortune of j 80,000 ducats, whic'h enabled him to many the 
daughter of his old j)atron d’Avila, and to maintain the state 
of a nobleman. Excited by the reports of Alvaro Nunez 
(Cabega de Vacca) and others as to the wealth of Florida (a term 
then commonly used in a much wider extension than subse- 
quently), he sold great part of his property, gathered a force of 
620 foot and 123 horse, armed four ships, and obtained from 
Charles V. a commission as “ adelantado of the Lands of Florida'* 
and governor of Cuba. Sailing from San Lucar in April 1538, 
he first went to Havana, his advanced base of operations; starting 
thence on the 12th of May 1539 he landed in the same month 
in Espiritu Santo Bay, on the west coast of tlie present state of 
Florida. For nearly four years he led his men in fruitless search 
of gold hither and thither over the south-east of the N^rth 
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American continent. His exact route is often doubtful ; but it 
seems to have passed north into Georgia as far as 35' N., then 
south to the neighbourhood of Mobile, and finally north-west 
towards the Mississippi. This river was reached early in 1541, 
and the following winter was spent on the Ouachita, m modem 
Arkansas and l^)iusiana, west of the Mississippi. As they were 
returning in 1542 along the Mississippi, De Soto died (either 
in May or June; the 25th of June is perhaps the true date), 
and his body was .sunk in its waters. Failing in an attempt 
to push westwards again, De Soto’s men, under Luis Moscoso 
de Alvarado, descended the Mississippi to the sea in nineteen 
days from a point close to the junction of the Arkansas with the 
great river, and thence coasted along the Gulf of Mexico to Panuco. 

Of this unforhinr^te cx]|'>crlition three \'ery different narratives 
arc extant, of seemingly independent origin. The first was pul)- 
lished in 1557 at Evora, and ])rofesscs to be the work of a Portuguese 
gentleman of Rivas, who had accomi^anietl the expedition: Jiela^am 
{'crdadeira dos trabalhos ^ ho ^oitcrnador do Fcriiado d'Souto 
certos fidalqos portitgucm x paxsarom no d'scohnmelo da Provincia 
da Florida, Agora nonaniiitfl jcita per hu fidalgo Deluas, An 
English translation was published by Hakluyt in 1609 (reprinted 
from the i6u edition by the Hakliiyl Sucit'ty [London, 1S51J), and 
another by an anonymous translator in lO.S'*, the latter being based 
on a French version by Citri cle la C.uctte (Paris, 1O85). The 
second narrati\ c is the famous history of Florida by the Inca, 
Garcilasso de la who obt uned his iutorination from a Spanish 
cavalier enga.o',‘'l iu the '‘nlorprise; it was completed in 1591, first 
appeared at Lisbon in 1O05 under the title of La Florida del Ynca^ 
and has since pvissed throuc:h mi.Tiv (.ditions in various language's. 
The third is a report p’-eseiitc I to Charles V. of Suain in his Council 
of the indies in 1544, by Luis .H<irin.i.nslc;i do JLiit'd.iiia, who had ac- 
companied Ue Si)to as l.lis i.:cu»r. It is to be found in 

Ternaux-Compans* “ Ivro ;cll h.; ]»i ''cc-, sur laFloride'* inthe/yi5/o- 
‘ iraJ Collections of Loyif -ono 1850) and in \V. B. Rye’s 

reprint for the Maliluyt .Socdeiv' 01 *H ..’iluyVs translation of tho 
Portuguese narrai ive G iJUrovety and Conquest of Terra Florida^ 
l^ondon, 1851). 

See also Bancroft’s Jlixlory i>t the Vnited States, vol. i.; J. H. 
McCulloch, Rrsfcnrhi'S . . . c'V' rring the Aboriginal History of 
America (Baltimore, 1820); Allv : t < u.ilatin, Synopsis of the Indian 
Tribes.” in Archaeolo^ia awcricana, voL ii. (Cambridge, IVIass., 
1836); Thomas Muitall, Jcunial 0/ 2 ravels into the Arkansa Territory 
daring . . . (Rhiliidolphia, 1821); J. W. MoncLte, History of 

the Discovery ami Settlement of the Valley of the Mississippi (New 
York, 18.46, 2 vols.). 

SOU (O. Fr. sol, I^t. solidus, fc. mmmus), the name of the 
bronze 5-centimc PVench coin, (orrospond ing to the English 
halfpenny,” It is still colloquially used in France in reckoning, 
and the franc, 2 and 5 frane pijccs are known as pike de vingt, 
quarante and cent sous res])e(:Livc!y. The solidus was originally 
a gold coin, first struck c, a.v, 312 by Constantine to take the 
place of the aureus. In the Eastern Empire this gold coin 
was the standard down to 1453, and, as the bezant,” circulated 
from Portugal to the Indies. In the West after Pippin gold 
coinage ceased and the solidus in silver became the standard, one 
pound of silver making 22 sols (solidi) and 264 deniers (denarii)., 
Under Charlemagne one pound of silver=2o sols=24o deniers. 
The livre (libra), the sol and the denier formed the universal 
money of account throughout France until the Revolution; and 
they have left their mark on the English money symbols £ s. d. 
for pounds, shillings and pence. 

SOUBISE, BENJAMIN DE ROHAN, Due de (? 75^19-1642), 
Hugiienot leader, younger brother of Henri de Rohan, inherited 
his title through his mother Catherine de Parthenay. He served 
his apprenticeship as a soldier under Prince Maurice of Orange- 
Nassa in the Low Countries. In the religious wars from 1621 
onwards his elder brother chi(;fl>' commanded on land and in the 
south, Soubise in the west and along the sea-coast. His exploits 
in the conflict have been sympathetically related by his brother, 
who, if he was not quite an impartial witness, was on of the best 
military critics of the time. Soul>i.se’s chief exploit was a singu- 
larly bold and well-conducted attack (in 1625) on the Royalist 
fleet in the river Blavet (which included the cutting of a boom 
in the face of superior number.-) and the occupation of OMron. 
He commanded at Rochelle during the famous siege, and (if 
we n<ay believe his brother) the failure of the defence and of the 
^Ltiick on Kh6 was mainly due to the alternate obstinacy' 
mmsfolk and the English commanders in refusing to 


listen to Soubise’s advice. When surrender became inevitahlo 
he fled to England, which he had previously visited in quest of 
succour. He died in 1642 in London. The Soubise title eiter- 
wards served as the chief second designation (not for heirs 
^parent, but for the chief collateral branch for the time being) 
of the house of Rohan-Chabot. 

The name Soubise appears again in the military history of 
France in the person of Charles de Rohan, Prince de Soubise 
(1715-1787), peer and marshal of France, the grandson of the 
princesse de Soubise, who is known to history as one of 
the mistresses of Louis XIV. He accompanied Louis XV. in the 
campaign of 1744-48 and attained high military rank, which 
he owed more to his courtiership than to his generalship. Soon 
aiter the beginning of the Seven Years’ War, through the 
influence of Mme de Pompadour, he was put in command of a 
corps of 24,000 men, and in November 1757 he sustained the 
crushing defeat of Rossbach. He was more fortunate, however, 
in his later military career, and continued in the service until 
the general peace of 1763, after which he lived the life bf an 
ordinary courtier and man of fashion in Paris, dying on the 4th 
of July 1787. 

80UHAM, JOSEPH, Count (1760-1837), French soldier, was 
bom at Lubersac on the 30th of April 1760, and served in the 
French army as a private from 1782 to 1790. In 1792, having 
shown himself active in the cause of the Revolution, he was 
elected commandant of a volunteer battalion, and by 1793 ho 
had risen to the rank of general of division. He served witli 
credit under Pichegru in Holland (1795), but in 1799 fell into 
disgTiice on suspicion of being concerned in Royalist intrigues. 
He was reinstated in 1800 and served under Moreau in the Danube 
campaign of that year. During the Consulate he appears to 
have been involved in conspiracies, and along with his old com- 
manders Moreau and Pichegru was disgra(!ed for alleged par- 
ticipation in that of Georges Cadoudal. He regained his rank, 
however, in 1809, took a notable part in Gouvion St Cyr’s ope ra- 
tions in Catalonia, and won the title of ccunt by his conduct at 
the action of Vich, in which he was wounded. In 1812 Marslml 
Massena, in declining the command of Marmont’s army which 
had just been defeated at Salamanca, recommended .Souhom 
for the post. The latter was thus pitted against Wellington, and 
by his skilful manoeuvres drove the English general back from 
Burgos and regained the ground lost at Salamanca. In 1813 he 
distinguished himself again at Lutzen and at Leipzig (when he 
was wounded). At the fall of the First Empire he deserted the 
emperor, and having suffered for the Royalist cause was well 
received by Louis XVIII., who gave him high commands. 
These Souham lost at the return of Napoleon and regained 
after the Second Restoration. He retired in 1832, and died on 
the 28th of April 1837. 

SOULARY, JOSEPHIN [Joseph Marie] (1815-1891), French 
poet, son of a Lyons merchant of Genoese origin (Solari), was 
born on the 23rd of Februa^ 1815. He entered a line regiment 
when he was sixteen, serving for five years. He was chef dc 
bureau in the prefecture of the Rhone from 1845 1867, and 

in 1868 he became librarian to the Palais des arts in his native 
towm. He died at Lyons on the 28th of March 1891. His 
works include A iravers champs (1837); Les Cinq cordes du lutk 
(1838); Les Ephemeres (two series, 1846 and 1857); Sonnets 
humoristiques (1862); Les Figulines (3862); Pendant Vinvasion 
(1871); Les Rimes ironiques (1877); Jeux divins (1882), and 
two comedies. His CEuvres poetiques were collected in three 
volumes (1872-1883). Sonnets humorisiiqueseAtii^CtttA great 
attention, and charmed their readers by the mixture of gaiety 
and tragedy. His mastery over the technic^al difficulties of his 
art, especially in the sonnet, won him the title of the “ Benvenuto 
of rhyme.” 

See also Paul Mari^ton, Soulavy et la PUiade tyonnaise (1884). 

SOULT, NICOLAS JEAN DE DIEU, Duke of D.u.matia (17^ 
1851), marshal of France, was born at Saint- Amans-la-Bastide 
(now in department of the Tarn) on the 29th of March 1769, and 
was the son of a country notary at that place. He was fairly well 
educated, and intended for the bar, but his father’s death when 
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be was still a boy made it necessary for him to seek his fortune, 
and he enlisted as a private in the French infantry in 1785. His 
superior education ensured his promotion to the rank of sergeant 
after six years^ service, and in July 1791 he became instructor 
to the first battalion of volunteers of the Bas-Rhin. He served 
with his battalion in 1792. By 1794 he was adjutant-general 
([with the rank of chef de brigade). After the battle of Reurus, 
in which he greatly distinguished himself for coolness, he was 
promoted general of brigade by the representatives on mission. 
For the next five years he was constantly employed in Germany 
under Jourdan, Moreau, Klebcr and Lefebvre, and in 1799 he 
was promoted general of division ana ordered to proceed to 
Switzerland. It was at this time that he laid the foundations 
of ]m military fame, and he particularly distinguished himself 
in Massena’s great Swiss campaign, and especially at the battle 
of Zurich. He accompanied Mass^na to Genoa, and acted as bis 
prmcipal lieutenant throughout the protracted siege of that cit}', 
during which he operated with a detached force without the 
walls, and after many successful actions he was wounded and 
taken prisoner at Monte Cretto on the 13th of April 1800. Tlic 
victor}^ of Marengo restoring his freedom, he received th(? 
command of the southern part of the kingdom of Naples, and in 
1802 he was appointed one of the four generals <!ommanding the 
consular guard. Though he was one of those generals who 
had served under Moreau, and who therefore, as a rule, disliked 
and despised Napoleon, Soiill had the wisdom to show his de- 
votion to the ruling power; in consequence he was in August 180,3 
appointed to the command-in-chief of the camp of Boulogne, and 
in May 1804 he was made one of the fin?! marshals of France. 
He commanded a corps in the advance on Him, and at Aust(?rlitz 
(q^v.) he led the decisive attack on the allied centre. He played 
a great part in all the famous battles of the Grande A rvire, 
excei)t the battle of Friedland (on the day of which he forced his 
way into Konigsberg), and after the conclusion of the Peace 
of I’ilsit he returned to France and was created (1808) duke of 
Dalmatia. In the following year he was appointed to the com- 
mand of the II, corps of llie army with which Napoleon intended 
to conquer Spain, and after winning the battle of Gamonal he 
w'as detailed by the emperor to pursue Sir John Moore, w'hom 
he only caught up at Corunna, 

For the next four years Soult remained in Spain, and his 
military liistory is that of the Peninsular War (q.v,). In 1809, 
after his defeat by Sir John Moore, he invaded Portugal and 
took Oporto, but, busying himself with the political settlement 
of his conciuests in the French interests and, as he hoped, for Jiis 
own ultimate benefit as a possible candidate for the throne, 
he neglected to advance upon Lisbon, and was eventually dis- 
lodge*d from Oporto by Sir Arthur Wellesley, making a painful 
and almost disastrous retreat over the mountains. After the 
l)attle of Talavera he was made chief of staff of the French trooy)s 
in Spain with extended powers, and on the 19th of Novem- 
ber 1809 won the great victory of 0 <'ana. In 1810 he invaded 
Andalusia, which he speedily reduced, wdth the exception of 
Cadiz. In 1811 he marched north into Kstremadura, and took 
Badajoz, and when the Anglo-Portuguese army laid siege to it 
he marched to its rescue, and fought the famous battle of Albucra 
(May 16). In 1812, however, he was obliged, after Welling- 
ton’s great victory of Salamanca, to evacuate Andalusia, and 
was soon after rec^ullod from Spain at the request of Joseph 
Bonaparte, with whom, as with the other marshals, he had 
always disagreed. In March 1813 he assumed the command of 
the IV. corps of the Grande Armee and commanded the centre 
at Liitzen and Bautzen, but he w^as soon sent, with unlimited 
powers, to the south of France to repair the dam£^ done by 
the great defeat of Vittoria. His campaign there is the finest 
proof of his genius as a general, although he was repeatedly 
defeated by the English under Wellington, for his soldiers were 
but raw conscripts, while those of Wellington were the veterans 
of many campaignsu 

Such was the military career of Marshal Soult. His political 
oar^ was by no means so creditable, and it has been said of 
that he had character only in front of the enemy. After 
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the first abdication of Napoleon he declared himself a Royalist, 
received the order of St Louis, and acted as minister for war from 
the 3rd of December 1814 to the iiih of March 1815. When 
Napoleon returned from Elba Soult at once declared himself a 
Bonapartist, was made a peer of l^ViUice and aclv (.1 as major- 
general (chief of staff) to the emperor in the camj)aign of Water- 
loo, in which role he distinguished himself far less than lie liad 
done as commander of an over-matehed army. At the Second 
Restoration he was exiled, but not ior long, for in 1819 he was 
recalled and in 1820 again made a marshal of France. He once 
more tried to show himself a fervtml Royalist and was made a 
peer in 1827. After the revolution <»f 1S30 he made out that he 
was a partisan of Louis rhilijijie, who welcomed his adhesion 
and revived for him the title of mari-duil-gcneral. He served as 
minister for war from 18.30 to 1834, as ambcA sador extraordinary 
to London for the coronation ot Queen Vidoria in 1838, and 
again as minister for war from to )8.|4. In 1848, when 
Louis Philippe v/as overthrow'n, Si. iJt again declared himself 
a republican. He died at his (.1 Soldi hi rg, near hi^ 

birthplace, on the cbtli of Noviiidiej . Soull himself wrote 
luit little. He publlslied a nuTiU;!; i'-siilying his adhesion to 
Napoleon during the Hundred i.Ml his and journals 
were arranged by his son Niipitleon liee.tor (1801-1857), who 
published the first puTt (Mcnwiirs da SouU) in 

1854. Le Noble’s Mhnoires siir A -s oju'ralitms des Fnui^ais en 
Galicie are supposed to have been wrhu n from Soult papers. 

See A. Sall6, FiV politique du markJitil Soult (Paris, i?i.34); A, 
de Grozelier, Le Mark ha I Soult ((.'as I res, 1851); A. Combes, Histoire 
anecdotique du markhal Soult (Castres, 

SOUMET, ALEXANDRE ( 1 788-j 845),F)’i nch poet, was born on 
the 8th of February 17 88 at CastclnandaT y , depart incnt of Aude. 
His father wished him to enter the army, but an carl)' devclopt'd 
love of jxietry turned the boy^s ambition in other direct ions. 
He was an admirer of Klopstix^k and Sciiilh r, then little known in 
France, and reproached Mine do Stael with lack of cntJiusiasm 
for her subject in De VAllcmagne, Soumet came to Paris in 
1810, and some poems in honour of^Napoleon scoured his nomi- 
nation as auditor of the Conscil cl’Etat. His well-known elegy 
La Pauvre fUle appeared in 18x4, and two successful tragedies 
produced in 1822, Clyiemnestre and Saiily secured his admission 
to the Academy in 1824. Jeanne d'Arc (1825) aroused great 
enthusiasm, and was the best of his plays. Among his other 
pieces Klisabeih de France (1828), a weak imitation of Schiller’.*; 
Don Carlos, may be noted, but Soumet ’s real bent was towards 
epic poetry. His most considerable work is a poem inspired 
by Klopstock, La Divine epopee, wdiich describes the descent of 
Christ into Hades. Under Louis XVII 1 . he became librarian 
of Saint-Cloud, and subsequently was transferred to Rambouillet 
and to Comptegne. He died on the 30th of March 1845, leaving 
an unfinished epic on leanne d’Arc. His daughter Gabrielle 
(Mmc Beauvain d’Alteniieim) had collaborated with him in some 
of his later works. 

SOUND, 1 subjectively the sense impression of the organ of 

^ " Sound " is an interesting example of the numerous homony- 
nious w'ords in the English language. In the sense in whicli it is 
treated in this article it appears in Middle ICnglish as sown, and 
comes through Fr, son from Lat. the d is a mere addition, 

as in the nautical term *’ bound ** (oulward, honiewarcl bound) for 
the earlier “ boun/* to make ready, pn'parc. In the adjectival 
meaning, healthy, perfect, complete, chiefly used of a deep undis- 
turbed sleep, or of a well-based argument or doctrine, or of a person 
well trained in his profession, the word is in O. Eng. sundy and appears 
also in Gcr. gesundy Du. ge&ond. It is probably cognate with the 
Lat. sanusy healthy, whence the Kng. sane, insanity, sanitation, 
&c. Lastly, there is a group of words which etymologists are in- 
clined to tnat as being all forms of the word which in O. Eng. is sundy 
meaning “ swimming." These words are for (x) the swim-bladder 
of a flsli; (2) a narrow stretch of water between an inland sea and 
the ocean, or between an island and the mainland, &c., cf. Sounl», 
The, below; (3) to test or measure the dejxth of anytliing, particu- 
larly the depth of water in lakes or seas (sec Sounding, below). 
As a substantive the term is used of a surgical instrument for the 
ex|)loration of a wound, cavity, &c., a probe. In these senses 
the word has frequently been referred to Lat. sub unday under the 
water; and Fr. sombre y gloomy, possibly from sub umbra, beneath 
the shade, is given as a parallel 
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hearing, and objectively the vibratory motion which produces 
the sensation of sound. The physiological and psychical 
aspects of sound are treated in the article Hearing, In this 
article, which ci>vers the science of Acoustics, we shall consider 
only the physical aspect of sound, that is, the physical phenomena 
outside ourselves which excite our sense of hearing. We shall 
discuss the disturbance which is propagated from the source 
to the ear, and which there produces sound, and the modes in 
which various sources vibrate and give rise to the disturbance. 

Sound is due to Vibrations , — We may easily satisfy ourselves 
that, in ever\- instance in which the sensation of sound is excited, 
the body whence the sound proceeds must have been Thrown, 
by a blow or other means, into a state of agitation or tremor, 
implying the cxistcnc’e of a vibratory motion, or motion to and 
fro, of the particles of which it consists. 

TTius, if a common glass-jar be struck so as to yield an audible 
sound, the existence of a motion of this kind may be felt by the 
finger lightly applied to the edge of the glass; and, on increasing 
the pressure so as to destroy this motion the sound forthwith 
ceases. Small pieces of cork put in the jar will be found to 
dance alx)ut during the continuance of the sound; water or 
spirits of wine poured into the glass will, under the same circum- 
stances, exhibit a ruffled surface. The experiment is usually 
performed, in a more striking manner, with a bell-jar and a 
number of small light wooden balls suspended by silk strings 
to a fixed frame al)ove the jar, so as to be just in contact with 
the ^^^dest part of the glass. On drawing a violin bow across 
the edge, the f)cndulums arc throwm off to a considerable dis- 
tance, and falling back arc again repelled, and so on. 

It is also in many cases possible to follow with the eye the 
motions of the parti(!les of the sounding body, as, for instance, 
in the case of a violin string or any string fixed at both ends^ 
when the string will appear ihrou^i the persistence of visual 
sensation to oa^upy at once all the positions which it successively 
assumes during its vibratory motion. 

Sound takes Time to Travel , — If we watch a man breaking stones 
by the roadside some distance away, we can see the hammer 
fall before we hear the blow. We see the steam issuing from 
the whistle of a distant engine long before we hear the sound. 
We see lightning before we hear the thunder wiiich spreads out 
from the flash, and the more distant the flash the longer the 
interval between the two. The well-known rule of a mile for 
every five seconds between flash and peal gives a fair estimate 
of the distance of the lightning. 

Sound needs a Material Medium to Travel through . — In order 
that the ear may be affected by a sounding body there must 
be continuous matter reaching all the way from the body to the 
ear. This can be shown by suspending an electric bell in the 
receiver of an w-pump, the wires conveying the current passing 
through an air-tight cork dosing the hole at the top of the 
receiver. These wires form a material channel from the bell 
to the outside air, but if they are fine the sound which they awry 
is hardly appreciable. If while the air within the receiver is at 
atmospheric pressure the bell is set ringing continuously, the 
sound is very audible. But as the air is withdrawn by the pump 
the sound decreases, and when the exhaustion is high the bell 
is almost inaudible. 

Usually air is the medium through which sound travels, but 
it can travel through solids or liquids. Thus in the air-pump 
experiment, before exhaustion it travels through the glass of 
the receiver and the base plate. We may easily realise its trans- 
mis.sion through a solid by putting the ear against a tabic and 
scratching the wood at some distance, and through a liquid by 
keeping both ears under water in a bath and tapping the side of 
the bath. 

Sound is a Disturbance of the Wave Kind , — As sound arises in 
general from vibrating bodies, as it takes time to travel, and as 
the medium which carries it does not on the whole travel for- * 
ward, but subsides into its original position when the sound has ! 
passed, we are fenced to conclude that the disturbance is of the’ 
ware km||a can at once gather some idea of the nature of 
aowdweSmi m air by considering how they are produced by abell. 


[INTRODUCTORY 

Let AB (fig, 1) be a small portion of a belli which vibktes to aad 
fro from CD to £F and bacK. As ,AB movea from CD to £F it 
pushes forward the layer of air 
m contact with it. ' That layer 
presses against and pushes forward 
the next layer and so on. Thus 
a push or a compression of the 
air is tsansmitted onwards in the 
direction OX. As AB returns 
from EF towards CD the layer of 
air next to it follows it as if it 
were pulled back by AB. Really, 
of course, it is pressed into the 
spi^u made for it by the rest of the air, and flowing into this space 
it is extended. It makes room for the next layer of air lo move 
back and to be extended and so on, and an tjxtcjnsion of the air Is 
transmitted onwards following the compression which has already 
gone out. As AB again moves from CD towards EF another 
compression or push is s^nt out, as it returns from £F towards CD 
another extension or pull, and so on. Thus waves are propagated 
along OX, each wave consisting of one push and one pull, one wave 
emanating from each complete vibration to and fro of the source 
AH. 

CrovoUs Disk . — We may obtain an excellent representation of 
the motion of tlie layers of air in a train of sound waves by 
means of a device due to Crova and known as ** Crova^s disk.** 
A small circle, say 2 or 3 mm. radius, is drawn on a card as in 
fig 2, and round this circle equidistant points, say 8 or 12, are 
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taken. From these points as centres, circles are drawn in succes- 
,sion, each with radius greater than the last by a fixed amount, say 
4 or 5 mm. In the figure the radius of the inner circle is 3 mm. 
and the radii of the circles drawn round it are 12, 16, 20, &c. 
If the figure thus drawn is spun round its centre in the right 
direction in its own plane waves appear to travel out from the 
centre along any radius. If a second card with a narrow slit 
in it is held in front of the first, tlie slit running from the centre 
outwards, the wave motion is still more evident. If the figure 
be photographed as a lantern slide which is mounted so as to 
turn round, the wave motion is excellently shown on the screen, 
the compressions and extensions being represented liy the 
crowding in aind opening out of the lines. 

Another illustration is afforded by a long spiral of wire with cbilSi 
say 2 in* in diameter aind } in. apart. It may be hung up by threads 
so as to lie bov«cpntaUy. If one end is sharply pressed in, a com^ 
pression can be seen running along the spring. 

The Disturbance in Sound Waves is Longitudtn(xl,'^Tht motion 
of a particb of air is, as represented in these illustrations; to 
and fro in liirection of < propagation; iiO. the 
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is longitudinal” There is no ” transverse ’’ disturbance, that 
is, there is in air no motion across the line of propagation, for 
such motion oould only be propagated from -one layer to the 
next by the “ viscous ” resistance to relative motion, and would 
die away at a very short distance from the souree. But trans- 
verse disturbances may be propagated as waves in solids. For 
instance, if a rope is fixed at one end and held in the hand at the 
other end, a transverse jerk by the hand will travel as a trans- 
verse wave along the rope. In liquids sound waves are longi- 
tudinal as they are in air. But the waves on the surface of 
a liquid, which are not of the sound kind, are both longitudinal 
and transverse, th* compound nature being easily seen in 
watching tlie motion of a floating particle. 

Displacement Diagram, — Wc* can represent waves of longitudinal 
displacement by a curve, and this cnalnes us to draw very important 
conclusions in a very simj)lc way. I.et a train of waves be passing 
from left to right in the direction ABCD (fig, 3). At every point 



Fig. 3. 


439 

A'QBTCr in a very short time. In that short time the displace- 
ment at H decreases from HP to HP' or by 1 »P'. The motion of 
the particle is therefore backwards towards A. At J the displace- 
ment remains the same, or the particle is not moving. At K it 
Increases by RR' forwards, or the motion is forwards towards B. 
At L the displacement backward decreases, or the motion is forward. 



Fig. 5. 


At M, as at J, there is no change, and at N it is easily seen that 
the motion is backward. The distribution of velocity then is 
represented by the dotted curve and is forward when the curve 
is above the axis and backward wlien it is below. 

Comparing figs. 4 and 5 it is s(jen that the velocity is forward in 
compression anfl backward in tjxtension, 

7 ne Relations between Displacement, Compression and Velocity , — 
The relations shown by figs. 4 and 3 in a general manner inay 
easily be put into exact form. Let OX (fig. 6) be the direction 
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let a line bo drawn perpendicular to AD and proportional to the 
displacement of the particle which was at the }>oint before the 
disturbance began. Thus let the particle which was at L be at 
/, to the right or forwards, at a given instant. Draw LP upward 
and some convenient multiple of L/. Let the particle which was 
at M originally be at tn at the given instant, being displaced to 
tht! left or backwards. Draw MQ downwards, the same multiple 
of Mw. Let N be displaced forward to n. Draw NR the same 
multiple of N« and upwards. If this is done for every |Kunt we 
obtain a continuous curve APHQCRD, which represents the dis- 
placement at every point at the given instant, though by a length 
at right angles to the actual displacement and oii an arbitrary 
scale. At the points ABCT) there is no displacement, twid tlic 
line AD through these points is called the axis. Forward dis- 
placement is represented by height above the axis, backward 
displacement by depth below it. In ordinary sound waves the dis- 
jjlaocmcnt is very minute, x^erhaps of the order 10-^ cm., so that 
we multiply it perhaj)S by 100,000 in forming the displacement 
curve. 

Wave Length and Frequency . — If the waves are continuous and 
each of the samti shajjc they form a “ train," and the displacement 
curve repeals itself. 'I'lic shortest distance in which this rei)etition 
occurs is called the wave-length. It is usually denoted by In 
fig. 3, AC — A. If the source makes n vibrations in one second 
it is .said to have " frequency " n. It sends out n waves in each 
second. If each wave travels out from the source with velocity 
U the n waves emitted in one second must occupy a length U and 
therefore U — wA. 

Distribution of Compression and Extension in a Wave , — Let fig. 4 
be the displacement diagram of a wave travelling from left to right. 



At A the air occupies its original position, while at H it is displaced 
towards the right or away from A since HP is above the axis. 
Between A and H, then, and about H, it is extended. At J the dis- 
placement is forward, but since the curve at Q is parallel to the 
axis the disi)lacement is approximately tlie same for all the points 
close to J, and the air is ntdther extended nor compnjssed, but 
merely displaced bodily a distance represented by JQ. At B 
there is no displacement, but at K there is displacement towards 
B rei)rescntcd by KR, i.e. there is compression. At L there is also 
displacement towards B and again compression. At M, as at J, 
there is neither extension nor compression. At N the disjdacement 
is away from C and there is extension. The dotted curve rej^resents 
the distribution of compression by height above the axis, and of 
extenskm by depth below it. Or we may take it as representing 
the pressure^ — excess over the normal pressure in compression, 
-defect from it in extension. 

The figure shows that when the curve of displacement slopes 
down in the. direction of ]>ropagatioii there is compression, and 
the pressure is alx)vc the nornial, and that when it slopes u|> there 
is extension, and the pressure is below the normal. 

Distribution of Velocity in a Wave.-—li^ wavp travels on without 
alteration file travelling may be represented Tiy pushing on the 
displacement curve. Let the wave AQBTC (fig. 5) travel to 
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of travel, and let x he the distance of any point M from a fixed point 
O. Lot ON »=- X I- dx. Let MP = 3/ represent the forwarcl dis- 
placement of the particle originally at M, and NO — y -f dy that 
of the particle originally at N. 7 'he layer of air originally of' thick- 
ness dx now has thickness dx -1- dy, since N is displaced forwards 
dy more than M. The volume dx\ then, has increased to dx -f dy 
or volume i has increased to 1 -f dyjdx anti the increase of volume 
1 is dyjdx. 

Let E be the bulk modulus of elasticity, defined as increase of 
pressure -r decrease of volume per unit volume where the pressure 
increase is so small that this ratio is constant, ta the small increase 
of pressure, and — (dyjdx) the volume decrease^ then 

E *»«/( — dyjdx) or » /£ = — dyjdx. (i) 

This gives the relation between pressure excess and displacement. 

To find the relation the velocity to displacement and pressure 
we shall express the fact that the wave travels on carrying all its 
conditions with it, so that the displacement now at M will arrive 
at N while the wave tnivcls over MN. Let U be the velocity of 
the wave and let u be the velocity of the particle originally at N. 
Let MN 7^ dx Vdt, In the time dt which the wave takes to 
travel over MN the particle displacement at N changes by OR, 
and QR = - udt, so that QR/MN - w/U. But QR/MN « 
dyjdx. Then 

M/U =* — dyjdx, (2) 

This gives the velocity of any particle in terms of the displacement. 
Equating (1) and (2) 

«/U - «/E, (3) 

which gives the particle velocity in terms of the pressure excess. 

Generally, if any condition (p in the wave is carried forward 
unchanged with velocity U, the change of at a given point in 
time dt is equal to the cliange of as we go hack along the curve 
a distance dx = Ud^ at the beginning of dt. 


Then 


d4» ' I 

dt 


The Characteristics of Sound Waves Corresponding to Loudness, 
Pitch and Quality, — &)unds differ from each other only in the 
three respects of loudness, pitch and quality. 

The loudness of the sound brought by a train of waves of 
given wave-length depends on the extent of the to and fro 
excursion of the air particles. This is obvious if we cunsider 
that the greater the vibration of the source the greater is the 
excursion of the air in the issuing waves, and the louder is the 
sound heard. Half the total excursion is called the amplitude. 
Thus in fig. 4 QJ is the amplitude. Methods of measuring the 
amplitude in sound waves in air have been devised and will 
be described later. We may say here that the energy or the 
intensity of the sound of given wave-length is proportional 
to the square of the amplitude. 

The pitch of a sound, the note which we assign to it, depends 
on the number of waves received by the car per second. This is 
generally equal to the number of waves issuing from tl^ sotjrce 
per second, and therefore equal to its freqiuiiicy of vihratioJL 
Experiments, which wdll be described most conveniently when 
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'vve discuss methods of determining the frequencies of sources^ 
prove conclu.si\'cly that for a given note the frequency is the 
same whatever the source of that note, and that the ratio of the 
frequencies of two notes forming a given musical interval is the 
same in whatever part of the musical range the two notes are 
situated. Here it is sufficient to say that the frequencies of a 
note, its major third, its fifth and its octave, are in the ratios 
of 4 ; 5 : 6 : 8. 

The quality or tinibre of sound, i,e, that which differentiates 
a note sounded on one instrument from the same note on another’ 
insiruincnt, dej)cnds neither on amplitude nor on frequency or 
wa^*e-length. V»’e am only conclude that it depends on wave 
ff'rm, a conclusion fully bonie out by investigation. The dis- 
placement curve of the waves from a tuning- fork on its resonance 
b:x, or from the human voice sc^unding oo, are nearly smooth 
and symmetrical, as in fig. 7a. That for the air waves from a 
violin are probably nearly as in fig. 



Fig. 7. 

Cakulalion of the Vdociiy of Sound Waves in Air, ^The velocity I 
with which vva\-cs of loneitiuliiial disturbance travel in air or 
in any other fluid can be calculated from the resistance to com- 
pression and extension and the dtuisily of the fluid. It is con- 
venient to give this calculation before proceeding to describe 
the experimental deU^nnination of the velocity in air, in otlicr 
gases and in wat(?r, since iho calculation serves to some extent 
as a guide in conducting and interpreting the observations. 

Tlie wave.s from a source i-urrounded by a uniform medium at 
rest spread out as sphere.^ witli tlie source as centre. If we lul^c 
one of these spheres a clistauce from the source very great u::> 
compared with a single wuve-lengch. and draw a radius to a 
point on the sphere, then for some little way round that point 
the sphere may be regard, d as a plane perpenditnilar to the 
radius or the line of projiagation. Every par tide in the plane 
will have the same displacement and the same velocity, and these 
will be perpendicular to the jdane and parallel to the line of 
propagation. The waves for .some little distance on each side 
of the plane will be practically of the same size. In fact, we may 
neglect the divergence, and may regard them as plane waves.’^ 

We shall invc.stigate the velocity of such plane waves by a method 
which is only a slight modification of a method given by W. J. M. 
Rankine {Fhil. Trans., 1870, p. 277). 

WTiatever the form of a wave, we could always force it to travel 
on with that form unchanged, and with any velocity wc chose, 
if we could apjdy any “ external force we liked to each particle, 
in addition to the internal force called into play by the com- 
])ression.s or extensions. For instance, if we have a wave with 
fUsplacement curve of form ABC (fig. 8), and we require it to travel 
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on in time dt to A'B'C', where AA' « Vdt, the displacement of tlie 
particle originally at M must change from PM to P'M or by PP'. 
This change can always be eflected if wc can apply whatever force 
may be nc*eded to produce it. 

VV’c sliall investigate the external force needed to make a train 
of plane waves travel on unchanged in form with velocity U. 

We shall regard the external force as applied in the form of a 
pressure X per square centimetre parallel to the line of propagation 
and varied from point to point as required in order to make the dis- 
turbance travel on unchanged in form with the specified velocity U. 
In addition there will be the internal force due to the change in 
volume, and consequent cliange in pressure, from point to point. 

SutqxMie that the whole of the medium is moved backwards in 
space along the line of propagation so that the undisturbed portions 
travel with the velocity U. The disturbance, or the train of waves, 
is then fixe^d in space, though fresh matter continually enters the 
disturbed region at one end undergoes the disturbance, and then 
leaves it at the otlicr end. 


Let A (fig, 9) be a point fixed in space in the disturbed region, 
B a fixed x>oint where the medium is not yet disturbed, the memum 

^ i ? 

Fig. 9. 

moving through A and B from right to left. Since the condition 
of the medium between A and B remains constant, even though 
the matter is continually changing, the momentum possessed by 
the matter between A and B is constant. Therefore the momentum 
entering through a square centimetre at B per second is equal to 
the momentum leaving through a square centimetre at A, Now 
the transfer of momentum across a surface occurs in two ways, 
firstly by the carriage of moving matter through the surface, and 
secondly by the force acting between the matter on one side of the 
surface and the matter on the other side. U cubic centimetres 
move in per second at B, and if the density is the mass moving 
in through a square centimetre is But it lias velocity U, and 
therefore momentum is carried in. In addition there is a 
pressure between the layers of the medium, and if this pressure 
in the undisturbed parts of the medium is P, momentum P per 
second is being transferred from right to left across each square 
centimetre. Hence matter the moving in is receiving on this 
account P per second from the mattt^r to the right of it. The total 
momentum moving in at B is therefore P 4- Now consider the 

momenrnni huiving at A. If the velocity of a |)article at A relative 
to the undisturbed parts is u from left to right, the velocity of the 
mattt?r moving out at A is U — w, and the momentum carried 
out by the moving matter is />(U — But the matter to the 
right of A is also receiving momentum from the matter to the left 
of it at the rate indicated by the force across .A. Let the excess 
of pressure due to change of volume be w, so that the total 
“ intenial ” pressure is P + There is also the external " 
ai)X>licd pressure X, and the total momentum flowing out per 
second is 

X -f P -f « 4- p(U - «)•**. 

Equatiu]^ this to the momentum entering at B and subtracting P 
iro'm each, 

X4-w4-p(U-w)« = f»oW (4) 

If r is the di.splaccmcnt at A, and if E is the elasticity, substituting 
for w and u from (2) and (3), we got 

But since the volume dx witli density p© has become volume d;v 4- dy 
with density p, 

Then ^-^1 + + %) - 

or X = (E-p,U“)rfy/<f;r. (5) 

If then we apply a pressure X given by (5) at every point, and move 
the medium with arty uniform velocity U, the disturbance remains 
fixed in space. Or if we now kecq) the undisturbed parts of the 
medium fixed, the disturbance travels on with velocity U if wc 
apply the pressure X at every point of the disturbance. 

If tlie velocity U is so chosen that JC — = o, then X = o, 

or the wave travels on through the action of the internal forces 
onlv, unchanged in form and with velocity 

U-^/(E/rt. (0) 

The pressure X is introduced in order to show that a wave can 
l;c propagated unchanged in form. If wc omitted it we should 
have to assume this, and <;(]uation (0) would give us the velocity 
of propagation if the assumption were justified. But a priori we 
arc hardly justified in assuming that waves can be propagated at 
all, and certainly not justified in assuming that they go on unchanged 
by the action of the internal forces alone. If, however, wc put 

on external forces of the required type X it is obvious that any 

wave can be j)ropagated witli any velocity, arid our investigation 
shows that when U has the value in (6) then and only then X is 
zero everyw'licre, and the wave will be propagated with that velocity 
when once set going. 

It may be noted that the elasticity E is only constant for small 
volume changes or for small values of dyfdx. 

Since by definition E — vidpjdv) — p{dplUp) equation ( 0 ) becomes 
U = slidpidp). (7) 

The value U « s/i^/p) was first virtually obtained by Newton 
{Principia, bk. ii., § 8, props. 48-49). He supposed that in air 
Boyle's law holds in the extensions and compressions, or that 
p = kp, whence dpidp = A pjp. His value of the velocity in 
air is therefore 

U mmfj{pip) (Newton's formula). 

At the standard pressure of 76 cm. of mercury or 1,0x4,000 
dynes / sq. cm., the density of dry air at o" C. being t^en as 
0*001293, we get for the velocity in dry air at o® C, 

Uq se 28,000 cm.sec. (about 920 ft. /sec.) 
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approximately. Newton found 979 ft./sec. But, as we shall see, 
all the determinations give a value of Uq in the neighlx)urhood of 
33,000 cm./sec., or about 1080 ft./sec. This discrepancy was not ex- 
plained till 18x6, when Laplace (Ann, de chimie^ 1816, vol. iii.) pointed 
out that the compressions and extensions in sound waves in air 
alternate so rai)ialy that there is no time for the temperature 
inequalities produetJd by them to spread. That is to say, instead 
of using Boyle's law, which supposes that the pressure changes so 
exceedingly .slowly that conduction keeps the temperature constant, 
we must use the adiabatic relation p — kpy^ whence 
dpjdp = ykprt-i = ypjp^ 

and U = s!{yPh) [Laplace's formula]. (8) 

If we take 7 — 1*4 we obtain approximately for the velocity in 
dry air at o® C. 

^^0 = 33,150 cm./sec., 

which is closely in accordance with observation. Indeed Sir 
G. C. Stokes (Math, and Phys, Papers ^ iii. 142) showed that a very 
small departur(i from tlie adiabatic condition would lead to a 
stifling of the sound (juitc out of accord wdth observation. 

If we put p ^ kp(\ f- at) in (8) we get the velocity in a gas at 


At o® C. we have Un \f(yh)y and hence 
U,-l)os/(l -f of) 

-= tJ„ (1 1 0*00184/) (for small values of /). (9) 
The velocity then shouhl Ixj independent of tljo barometric pressure, 
a result confimujd by observation. 

For two diileront gases witli Iht? saiiie value of 7, but with densi- 
ties at the same pnjssure and temperature rcs])ectively aJid py, 
we shouhl have 

U,/U, - sIMpx). (10) 

another result confirmed by observation. 

Alteration of Form of the when Pressure Changes are Con- 

siderable. — When the value of dy/dx is not very small E is ik> longer 
constant, but is rather greater in compression and ratlu r less in 
extension than 7P. This can be stjcn by considering that the 
relation between p and p is given by a curve and not by a straight 
line. 'J'he consequence is that the compression travels rather 
faster, and the extension rather slower, than at the speed found 
above. 

We may gel some idea of the effect by supposing that for a short 
time the change in form is negligible. In the momentum equation 
(4) we may now omit X and it becomes 
u -j- p(U — 

Let us seek a more exact value for If when P changes to P o> 
volume V changes to V - v, then (P -|- a>)(V — = PV’I'j 

whencu <« = V'V “ V V + “ 2 v)' 

We have U— -ii/U)=U(i —v/V), since u/V dyldx=v[V, 

Also since p(V — v) — po^, or p — pj(i — v/V), tlien p(U — w)*** =* 
Vp«U-(i --f;/\^). ^ . 

Substituting in the momentum equation, wo obtain 


whence 


’T (■ + '4-' -v) + '•'K' - v) ■ 


If U = \/(7lVpo) is the velocity for small disturbances, we may 
put Uq for U in the small term on the right, and we liave 

U = u„(* 

or U = Uo -Hi(7*M)w.' (II) 

This investigation is obviously not exact, for it assumes that the 
form is unchanged, i,e. tliat the momentum issuing from A (fig. 9) 
is equal to that cntiiring at B, an assumptirn no longer tcrnable 
when the form changes. ' But lor very small limes the assumption 
may perliaps be made, and tlu^ result at least sliows the way in which 
the velocity is aflected by the addition of a small term depending 
on and changing sign with ii. It implies th{.‘.t tin? diflereiit parts 
of a wave movt^ on at different rates, so that its form must change. 
As we obtained tlie result on the suV)position of unchanged form, 
we can of txjurse only a])ply it for such sli'U't hrnglhs and such short 
times that the jiari d.iali with does not ajipreciably alter. We see 
at once that, where a — o, the velocity has its " normal " value, 
wliile where u is jiositivc tlie velocity is in e.xcess, and w'here u is 
negative the velocity is in defect of the normal value. If, then, 
a (fig. 10) reimiseiits the disj>lacement curve of a train of waves, 
h will represent the jiressure excess and jiai’ticle velocity,^ and from 
(11) we sec that while th (5 nodal conditions of h, with w — o and 
uJtO, travel with velocity J(E/V), tlie crests exceed that velocity 
by i(y 4- i)“> the hollows fall short of it by +(7 -f- i)m, 

with the result that the fronts of the pressure waves beccime 
steeper and steeper, and the train b changes into something 
like c If the steepness gets very great our investigation ceases 
to apply and ncitlier experiment nor theory has yet shown what 
hap^ns Probably there is a breakdown of the wave somewhat 


like the breaking of a water-wave when the crest gains on the next 
trough. In ordinary sound-waves the effect of the particle velocity 
in ahecting the velocity of transmission must be very smalL 



Experiments, referred to later, liavc' been made to find thi? 
amplitude of swing of the air panicles in organ pi]>es. rinis 
Mach found an amplitude 0*2 eiii. when the issuing wuncs wi n- 
250 cm. long. The amplitude in the ])ipe was certainly iiiueli 
greater than in this issuing waves. Let us take tlie latter as 0*1 niiu. 
in the waves — a very extreme value. Tlie nuiximiim ])arfi('le 
velocity is 2 irna (whiTO n is the fn‘(|ueni:y and a I lie ainiilitiide), 
or 27ralJ/X. This gives maximum u — about 8 cm./sec., which 
would not siTiously change the form of tlie wavi? in a fc'w nave- 
lengths. Meanwhile the waves are siiroading out and the value 
of u is falling in inverse proportion fo the distance? Irom the source, 
so that very soon its elTect must become negligible. 

In loud sounds, such as a peal of tliuniler from a near flash, or 
the report of a gun, the effect may be considerable, and the riimblt 
of the thunder and Iht* ])rol()nge’d boom of the gun may perhajis 
be? in part due to tlie breakdown of the wave w'h(*n the crest ot 
maximum pressiin* has moved uj) to the front, though it is probrilfly 
due in part also to echo from the siirlaces of heterogeneous masses 
of air. But there is no doubt that with very loud ex]>losivc* sounds 
the normal velocity is quite consid(‘ral>ly trxceeded. Thus Kegnault 
in his classical experiments (described below) found that llie velocity 
of the rejKirt of a pistol carried through a i>ii>t? dimini.shed with the 
intensity, and his results have been confirmcfl by J. Violle and T. 
Vautier (see below*). W. W. Jacejues (Phil. Mag., 1879, 7, p. 219) 
investigated the transmission of a re])ort from a cannon in difl(?rcnt 
directions ; he found that it rose to a ma.\iinumof 12(17 ft./.sec. at 70, 
to 90 ft. in the rear and then fell otf. 

A vijry curious observation is record(?d by the Kcv. G. Fisher 
in an appendix to Captain Parry's Journal of a Senmd to 

the Arctic Regions. In describing experiments on the velocity ot 
sound he states that " on one day and one day only, Feliruary 9, 
1822, the ofheer’s word of command ‘ fire ’ was several times htWd 
distinctly both by ('a]>lain Parry and myself about one beat of the 
chronometer [nearly half a second] after the report of tin? gun." 
This is hardly to bo exjiluined by eipialioii (i i), for at the very iront 
of th(? (listurbanee u — o and Iho v(‘l<.eity should Ik? normal. 

The Energy in a Wave Train. — The iiiuTgy in a train of waves 
canied lorward with the waves is partly strain or jioteiilial energy 
du' to ehange of volume ot the air, partly kinetic energy due to tlie 
iiuitioii of the air as the waves jiass. \A'e slie.II show that if we 
sum these uj) for a w'liolc W’ave the jiotential eiurgy is ecpial to 
the kinetic energy. 

'riie kinetic energy per cubic centimetre? is j/ae-, where p is the 
density and u is the velocity of disturbance due to the passage of 
the W’ave. If V is the undisturbed VJiliime? of a siuidl portion e;) 
the air at the undisturbed pressure P, and if it becomes V — , 
when the jiressure increases to P -f w, tlie avc?rag(? j/it ssure durii;g 
the change may be taki?n as P -f Jw, since the? ]u*(;s>.are excess h'i 
a small change is jiroporlumal to the change, lienee the woiU 
done on the air is (P -}■ ami the work done })tr cubic cenii 
metre is (P J«ii)7'/V. The term Pe/V added up for a ccimj'l'. :e 
wave vanish(?N, lor P/V is constant and 2/' o, siiu:e on the wlioiv 
the compn?ssioii equals the extension. We have then only to con- 
sider the term Jwr/V. 

But vfV = u^V from equation (2), 
and S> — Km/U from eejuation (3). 

Then Ja/iz/V ~ Jp# *t?(iiiation (6). 

Then in the whole wave the potential energy ecjuals the kinetic 
energy and the total energy in a complete wave in a column i sq. cn^ 

cross-section is W = pu^dx. 
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We may find here the value of this when we have a traia of waves 
in whieh the displacement is representeti hy a sine curve of amplitude 

n, viz. V — a sin I-*’ ^ U^)- For a discussion of this type of wave, 

see below. 

We have 


and 


/: 


u=^y. 

at 

pu~(tx sr 


= -*'U«cob: 


V-UO. 


: - Ut)d* 

J « ^ 


( 12 ) 

(» 3 ) 


=• 2 pir-X'-it-/\ 

The energy per cubic centimetre on the average is 

aiivl the energy- passing per second through i sq. cm. perpcndicuho* 
to the line of iwopagation is 

(H) 

7 M Pressure of Sound Waves , — Sound waves, like light waves, 
c.xercise a small pressure against any surface upon which they im- 
])ingc. Tl’.e existence of this pressure has btHjn demonstrated 
experiment, .ly by W. AltVierg (.Inn. der Physik, n, P- -by))* 

A small ei^'^niar disk at one eiul of a torsion arm forint'd part of 
a solid wali. but was free to move tJirough a l)ole in the w^al) isliglitly 
h.r^er thai’ ‘lIic disk. When intense sound waves impinged on the 
wali, the di>ic mo\-ecl back tiirough the hole, and by an amount showing 
a pressure of the order give n by the following investigation ; — 
Sui'i)Ose that a train of waves is incid*.*nt n(>rmaHy on the* surface 
S (fig. iij, and that they are alxsorbcd Ihen^ witlu^ut rofiectioii. 

Let .AHCD be a colunm of air 
I sq. cm, c«xss- section. The j 
prt?sRure on CD is equal to tlic 
momentum which it receives per i 
second. On the whole the air j 
wthin ABCD nt.’ither gains nor 
loses momentum, so tlmt on the 
whole it neeives as much 
through AR as it givc« up to CD. 
If V is the tip.disturbcci prepare 
and P 4- £> the pressure at Ali, 

the momentum entering through AB per second is {P4- fi-f pu^)dl. 
But Pdi P is the normal j)ros5nre, and as \',c only wish to find 
the excess we nmy leave thus out of account. 

The excess pressure on CD is therefore jjfw -f- pu^dt. But the 

values of w pu‘- which oaiur .successively during tlic second 
at AB .simultaneoualy at tlic begj.r..ning of the second over 
the distance U beliind .\ii. Or if the condiitions along tliis disbuico 
U could be maintained constant, and v*o could travel back along 
it uniformly in one stjcond , we should meet all tlic conditions actually 
arrii'ing at Ali and at the same intcrv’als. If then di is an clement 
of the path, putting d( = U, wc have the average excc.ss of 
pressure 

P ~ f (d- -r pit-)di := y pu-)d^. 


Fig. II. 


Here i.s an actu J length in the disturbance. We have w and u 
(^xl)rcsscd in tcruis of the original lengUi dx and the displacement 
dy so tl.at wc must put — dx -j’ dy (i -j- dyjdx)dx, and 

We have ulnjady iourici that if V cliangcs to V — v 



11 J <v 7 + i/dy\!\ 


since ; y — ('v '< x. 

We fil.-r j h;i.\ e ^ , ' - - (i •} dy/dx). Substituting these 
and neglecting j -o n cl's oi dy jdx alKive the second we get 




values 



^dx^ — o since the sum of the di.splaccmcnts o. 


Then 


putting (dyldxf - '« U)^ we have 

*y n. X I 0 7 

P-- 

^i(y- n average emergy per cubic centimetre, (15) 
a result first jiuldisiicd by Lord KaylcHgh (Phil. Mag., 1905, 10, 
V- 

If the train of waves is reflected, the value of p at AB will he the 
sum of the values for the two trains, and will, on the averag^e, lie 
doubh;d. The pre.ssure on CD will therefore be doubled. 13 ut 
the energy will also be doubled, so that (15) still gives the average 
excess ol pressure. 


Experimmtal Determinaii&ns of the Velocity of Sowai, 

An obvitius method of determining the velocity of soiund 
in air’ 430 iasists in starting some sound, say by firing a gun, and 
stationing an observer at some mca.siired di.stancc from the 
gdn. The observer measures by a clock or chronometer, the 
time elapsing between the receipt of the flash, which passes 
ppBtically instantaneously, the receipt of the report. The 
distance divided by the time gives the velocity of tlic sound: 
The velocity thus obtained will be affected by the wind. For 
instance, mifiam Durham {Phil. Trans., 1708) made a scries: 
of observations, noting the time taken by the report of a cannonf . 
fired on Blackheath to travel ui.toss the 'I'hame.s to Upminster 
Chunda in Essex> laj m. away. He found that the time varied 
between 55 J. seconds when the wind was blowing ma=it strongly ^ 
with the sound, to 63 seconds when it was most strongly against 
the souiul. The value for still air he estimated at 1142 ft. per 
second. lie made no correction for temperature or humidity.. 
But wdien the w'ind is steady its effect may be eliminated by 
“ reciproc.al '• observations, tliat is, by observations of the timie' 
of jiassage of sound in each direction over the mea.sured distance. 

Let D bo the distance, U the velocity of sound in still air, and 
w the velocity of the wind, supposed for simplicity to blow directly 
from one station to the other. Let T, and Ty be the observed times' 
of passage in the two directions. Wc have U + D/T^ and 
U — Ol = D/T.^, Adding and dividing by 2 



If T, and T., arc nearly equal, aud if T = J-(T| -f T.,), this i.s very 
nearly U — D/T. 

The reciprocal method was adopted in 1738 by a commission 
of the French Academy {Matwires de V academic des sciences, 
^73^)* Cannons, were fired at half-hour intervals, alternately 
at Montmartre and Montlhety, 17 or t 8 m. apart. There were - 
also two intermediate stations at whith observations were 
n-uide. The times were measured by pendulum cloi^ks. The result 
ol)tained at a temperature about 6® C. was, when converted to 
metres, U — metres/second. 

The the<iretical investigeation given aliove shows that if U- 
is the vclu(‘ity in air at P C. then the velocity II at 0° C. in thx? 
same air i.s independent of the barometric prcnssure and thiU; 
Vq = r (t d’ o’ooi 84/), whence U,, = 332 met./scc. 

In 1822 a commis.sion of the Bureau des Longitudes made 
a series of experiments betvs’een Montllicrv' and Villejuif, it m. 
apart. Cannons were fired at the two stiitions at intervals' 
of five minutes. Chronometers wore used for timing, and the 
result at J5'r/ C. was U =* 340*9 met./scc., whence 330*6 
nu;t.^5e(\ (F. J. . 1 ). Arago, Cmnaissance des temps. 1825). 

When the m(;a.sureinent of a time intersal depends on am’ 
observer, liis “ personal equation ” c</mcs in to afftjct the 
e.stimation.of the quantity. This is tl)c int(?rval bctweim the- 
arrival of an event and his pcrce*ption that it has arrived, or 
it may be the interval between arrival and his ret^ird of the 
arrival. This personal equation is different for different observers. 
It may differ even by a considerable fraction of a second. 
It is different, too, for different senses with the sanui observer,, 
and different even for the same sense when the external stimuli 
differ in intensity. When the interval between a flash and a* 
report is measured, the personal equations for the two arrivals 
arc, in all probability, different, that for the flash being most 
likely less than that for tlic sound. In a long series of experi-' 
ments carried out by V. RegnauJt in the years 1862 to 1866 on ’ 
the velocity of sound in open air, in air in pipes and in variotrs 
other gases in pipes, he sought to eliminate jiersoiial equation 
by dispensing with the human element in the observations* 
using electric receivers as observers. A short account of these 
experiments is given in Phil. Mag., 1868, 35, p. 161, and the 
full account, which serves as an excellent example of the extra- 
ordinary c-are and ingenuity of Regnault’s work, is given in the 
Memoires de Vacedimie des sciences, 1868, xxxvii. On page 
459 of the Memoire will be found a list of previous careful 
experiments on the velocity of sound. 

In the open*rair. experiments the receiver consisted of a largei 
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cone having a thin india-rubber membrane stretched over its 
narrow end. A small metal disk was attached to the centre 
of the membrane and connected to earth by a fme wire. A metal 
contact piece adjustable by a screw could be made to just touch 
a point at the centre of the disk. When contact was made it 
coniplcted an electric circuit wliich passed to a recording station, 
and there, by means of an elcctro-mfignet, actuated a style 
writing a record on a band of travelling smoked paper. On 
the same band a tuning-fork electrically maintained and a 
seconds clock actuating anoti)er style wrote paralld records, 
The circuit was continued tt) the gun which served as a source, 
and stretched across its muzzle. Wlien the gun was fired, 
the circuit war? broken, and the break was recorded on the paper. 
Tjie circuit was at once remade. When the wave travelled 
to the. receiver it pushed back the disk from the contact-piece, 
and this break, too, was recorded. The time between the breaks 
could be measured in seconds by the. clock simals, and in 
fractions of a second by the tuning-fork record. The receiving 
apparatus had wdiat wc may term a personal equation, for the 
break of contact could only take place when the meanbraue 
travelled some finite distance, exceedingly small no doubt, 
from the contact-picce. But the apparatus was used in sikJi a 
way that this could be neglected. In some experiments in 
which contact was made iiisP.ad of broken, Rcgnault determined 
the personal equation of the apparatus. 

To eliminate wijid as far as possible reciprocal firing was 
adopted, tile interval btdwecn the two firings being only a few 
seconds. The tempcratiir* of the air traversed and its humidity 
were observed, and the result was finally corrected to the velocity 
in dry air at C. by mean.s of equation (io). 

Ucgiiault u.st' .l two dilTort'iit clistanc-cs, viz. xzSo inetrt>s and 2445 
ni€*t.nv 5 , obtaining from the first — 331 *37 tuct./sec,; but the 

numbor of ex]Hjrimcnts over Iho longer distance was greater, and h<5 
apl)cars to have put more confidence; in the result from them, viz. 

1-^0 — 33071 TTU?t./SCC. 

In the Phil. Trans., 187;’, 162, ]». 1 , is given an interesting detcr- 
mina.tion inad<‘ by V. J. SIotk* at the Cn.pe of Good Hop<;. In this 
cxperinuiiit tin? personal equations of the obborvers wore deter- 
mined ami aliu’tvod for. 

Vdociiy of ^(Hind in Air and other Gases in In the 

memoir cited c R(*gnault gi\ cs an account of determinations 
of the; velocity in a,ir in pipes of great length and of diameters 
ranging from o'lOtS metres to I'l metres. He used various 
sourcc.s and the method of (‘l<!ctric registration. He found 
that in all cases the velocity decreased with the diameter. The 
sound travelled to and fro in the pip(’s several times before the 
signals died away, and 'ne found that the velocity decreased 
with the inlenHity, tending to a limit for vt?ry fe^^le sounds, 
the limit being the same wliatcver the source. This limit for | 
a diameter it m. was I.T„ ^ 330^6 met,; sec., while for a dkiraeter 
o*to 8 it was Uo “ 324’ 2 5 met, /'sec. 

Rf^gi'Jault also set up a shorter length of pipes of diameter 
0T08 m. in a court fit the College dc France, and with this 
length he could nse dr>' air, vary the pressure, and fill with other 
gases. He found that vnthin wide limits the velcwdty was inde- 
pendent of the, pressure, thus confirming the theor3% Com- 
par'ng the velocities of sound and V.^ in two difit^rent giuses 
with densities gj and p., at the same temperature and pressure, 
and with ratios of specific heats yj. y.,, theory gives 

This formula was very nearly confirmed for hydrogen, carbon 
dioxide and nitrous oxide. 

J, Violle and T. Vauticr (Ann. chim. phys,, 1890, voi. 19) 
made observations with a tube 07 m. in diameter, and, 
using Regnault-s apparatus, found that the velocity could be 
represented by 

331 '3,(1 4-C^/Pb 

where P^is the mean excess of pressure a ve the normal. 
According to von Helmholtz and Kirchhoff the velocity in a 
tube should be less than tlrnt in free air by a quantity depending 
on the diameter of the tube, the frequency of the note used, 
aod the viscosity of the gas (Rayleigh, Sound, yd. ii. §§ 347-S). 
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Correcting the velocity obtained in the 0*7 m, tube by Kirch- 
hoff’s formula, Violle and Vautier found for the velocity in open 
air at o® C. 

^'0 — 331*10 met. V.'C. 

with a probable error estimated at ± o’ 10 metre. 

It is obvious from the various expfTimcnts that the velocity 
of sound in dry air at o® C. is not yet knowm with very great 
accuracy. At present wc cannot assign a more exact value 
than 

XTq ^ 881 metrts per second. 

Violle and Vautier made some later experiments on the 
propagation of musical sounds in a tunnel 3 metres in diameter 
(Ann, chim. phys.^ 1905, vol. 5). They found that the velocity 
of propagation of di&crcnt musi(‘iil sounds was the same. 
Some curious efFe^?ts were observed in the formation of har- 
monics in the rear of the primary tone used. These have yet 
to find an explanation, 

Vehcily of Sound in Water, ^ — I'lie velocity in w^jitcr was 
measured by J. D. Colladon and J. K. F. Sturm (Amu chim. 
phys., 1827 (2), 36, p. 236) in the water of Lake Geneva. A bell 
under water was struck, and at the same instant some gunpowder 
wa.s flashed in air above the bell. At a station more than 
J3 kilometres away a sort of big ear-trumpet, closed by a mem- 
brane, was pla(?ed with the membrane under w'jitcr, the tube 
rising above the surface. An observer with his car to the tube 
noted the interval between the arrival of flash and sound. The 
I \clociLy dcdu(?ed at 8 t® C. was U = 1435 niet./scc., agreeing 
•cry ckiscly with the value calculated from the formula 
i,.'= = E/p. 

Exfiorimcnts on the velocity of sound in iron have been made 
< 11 lengths of iron piping by Jl B. Biot, and on telegraph wires 
by Wortheim and Brequet, The experiments were not satis- 
factoiy^, and it is sufficient to say that the results accorded 
roughly with the t alue given by theory. 

Refleciiou of Sound, 

When a wave of sound meets a surface separating two media’ 
it is in part reflected, traveUing back from the surface into the 
first medium again with the velocity with which it approached. 
Kclio is a familiar example of this. The laws of reflection of 
sound are identical with those of the reflection of light, viz. (x^ 
the planes of incidence and reflection are coincident, and (2) 
the angles of incidence and reflection are equal. Experiments 
may be made with plane and curved mirrons to verify these 
laws, but it is necessary to use short \va\^^s, in order to diminish 
diffraction effects. For instance, a ticking watch may be put 
{it the focus of a large concave metallic mirror, which sends a 
parallel “ beam ” of sound to a second concave mirror facing 
the first. If an ear- trumpet is placed at thi; focus of tixe sec(»r.d 
mirror the ticking may ha heard easily, though it is quite in- 
audible by direct waves. Or it may be rev<;akTl by placing a 
.'•onsitivc flame of the kind descrilied below w^ith its nozzle at 
i hc focus- The flame jumps down at every tkk. 

h-xamplcs of reflection of sound in buildings are only loo 
frequent. In large halls tlie words of a speaker are echoed 
or reflected from flat walls or roof -or floor; and tlxesc reflected 
sounds follow the direct sounds at such an interval that syllables 
and words overlap, to the confusion of the speech and the 
annoyance of the audience. 

Some curious examples of echo are gixTn in Herschel’s article 
on “ Sound in the Encyclopaedia Metrupduan^ but it appears 
that he is in error in one case. lie stales that in the whispering 
gallery in St.Paurs, London, “ the faintesti sound is faithfully 
conveyed from one side to the other of the dome but is not heard 
at any intormediate point.” In. some domes, for instance in 
a dome at the university of Birmingham^ abound from one end 
of a diameter is heard very much more budly quite close to 
the other end of the diameter than elscw^hcrc, but in St Paurs 
Lord Rayleigh found that the atmormal loudness with which 
a whisper is iieard is not confined to tlxe po.sition diametrically 
opposite to that occupied by tlie whisp^mr, and therefore, it 
would appear, docs, not depend materiaHy upon the symmetry 
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of the dome. The whisper seems to creep round the gallery 
horizontally, not necessarily along the shorter arc, but rather 
along that arc towards which the whisperer faces. This is a 
consequence of the very’ unequal audibility of a w'hispcr in front 
and behind the speaker, a phenomenon w'hich may easily be 
obsers'ed in the open air *' (Somd, ii. § 287). 

Let fig. 12 represent a horizontal section of the dome through 
the source P. Let OPA be the radius 
through F. Let PQ represent a ray 
of sound making the angle e with the 
tangent at A. Let (.)N( = OP cos e) 
be t'le perpendicular on PQ. Then 
tln' rcrlectcd ray QR and the ray 
reflectt‘d at R, and so on, will all 
touch the circle dnvwm with ON as 
radius. A ray making an angle less 
thiiii 6 with the tangent will, with 
its r(‘f1(‘Cti()ns, touch a larger circle. 
Hence all rays between ± 0 will be 
confined in the space between the*, 
outer dome and ‘a circle of radius 
OP cos 0 , and the weakening of in- 
tensity will be chiefly due to vertical 
spreading. 



Rayleigh points out that this clinging of the sound to the 
surface of u concave wall does not depend on the exactness of the 
spherical form. He suggests that the propagation of earthejuake 
disturbances is probabh' affected by the curvature of the surface 
of the globe, whi<'li may act like a whispering gallery. 

In some cases of echo, when the original sound is a compound 
musical note, the octave of the fundamental tone is reflected 
much more strong])’ than that tone itself. This is explained 
by Rayleigh (Sound, ii. g 296) as a consequence of the irregu- 
larities of the reflecting surface. The irregularities send back a 
scattered reflection of the difTerent incident trains, and this 
scattered reflection becomes more copious the shorter the wave- 
length. Hence the ocla\e, though comparatively feeble in the 
incident train, may predominate in the scattered reflection 
constituting the echo. 


Refraction of Sound, 

When a wave of sound travelling through one medium meets 
a second medium of a different kind, the vibrations of its own 
particles are communicated to the particles of the new medium, 
so that a w^ave is excited in the latter, and is propagated through 
it with a velocity dependent on the den.sity and elasticity of the 
second medium", and therefore differing in general from the 
previou.s velocity. The direction, too, in which the new w'ave 
travels is different from the previous one. This change of 
direction is termed refraction^ and takes place, no doubt, accord- 
ing to the same laws as docs the refraction of light, viz. (t) The 
new direction or refracted ray lies always in the plane of incidence, 
or plane w^hich contains the incident ray (i.e, the direction of 
the W'ave in the first medium), and the normal to the surface 
separating the two media, at the point in which the incident 
ray meets it; (2) The sine of the angle between the normal and 
the incident ray bears to the sine of the angle between the normal 
and the refracted lay a ratio which is con.stant for the same 
pair of media. As w'ith light the ratio involved in the second 
law is always equal to the ratio of the velocity of the wave in 
the first medium to the velocity in the second; in other words, 
the sines of the angles in question are directly proportional to 
the vel(A:iLies. 

Hence sound rays, in passing from one medium into another, 
are bent in towards the normal, or the reverse, according as the 
velocity of propagation in tlie former exceeds 
or falls short of that in the latter. Thus, for 
instance, sound is refracted towards the per- 
per.dicular when passing into air from water, 
or into carbonic acid gas from air; the 
con.^erse is the case when the passage takes 
place the opposite way. 
jjijg It further follows, as in the analogous case 

of li^ht, that there is a certain angle termed 
the critical an%le, who<c sine is found by dividing the less by 



the greater velocity, such that all rays of sound meeting the 
surface separating two different bodies will not pass onward, 
but suffer total reflection back into the first body, if the 
velocity in that body is less than that in the other body, and 
H the angle of incidence exceeds the limiting angle. 

The velocities in air and water being respectively 1090 and 
4700 ft. the limiting angle for these media may be easily shown 
to be slightly above 15J®. Henco, rays of sound proceeding 
from a distant source, and therefore nearly parallel to each other, 
and to PO (fig. 13), the angle POM being greater than 15J®, will 
not pass into the water at all, but suffer total reflection. Under 
such circumstances, the report of a gun, how'ever powerful, 
should be inaudible by an ear placed in the water. 

Acoustic Lenses, — As light is concentrated into a focus by a 
convex glass lens (for which the velocity of light is less than for 
the air), so sound ought to be made to converge by passing 
through a convex lens formed of carbonic acid gas. On the 
other hand, to produce convergence wMth water or hydrogen gas, 
in both which the velocnty of sound exceeds its rate in air, the 
lens ought to be concave. These results have been confirmed 
experimentally by K. F. J. Sondhauss (Pogg, Ann., 1852, 85. 
p. 378), who used a collodion lens filled with carbonic acid. He 
found its focal length and hence the refractive index of the 
gas, C. Hajech (Ann. chim, phys., 1858 (iii.), vol. 54) also 
measured the refractive indices of various gases, usinr a prism 
containing the gas to be experimented on, and ho found that the 
deviation by the prism agreed very closely with the theoretical 
values of sound in the gas and in air. 

Osborne Rcynolds(Pr^;<:. Roy, Soc., 1 874,22, p. 531 )first pointed 
out that refraction would result from a variation in the tempera- 
ture of the air at different heights. The velocity 
of sound in air is independent of the Pressure, 
but varies with the temperature, its value at f C. 
being as we have seen 

U-Uo(i4-N), 

where is the velocity at 0° C., and a is the coefficient of 
expansion *00365, Now if the temperature i.s higher overhead 
than at the surface, the velocity overhead is greater. If a wave 
front is in a given position, as a 1 (fig. i4)» at a given instant 



the upper part, moving faster, gains on the lower, and the front 
tends to swing round as shown by the successive positions in 
fl 2, 3 and 4 ; that is, the sound tends to come down to the 
surface. This is well illustrated by the remarkable horizontal 
carriage of sound on a still clear frosty morning, when the 
surface layers of air are decidedly colder than those aboye. 
At sunset, too, after a warm day, if the air is still, the cooling 
of the earth by radiation cools the lower layers, and sound 
carries excellently over a level surface. But usually the lower 
layers are warmer than the upper layer.s, and the velocity below 
is greater than the velocity above. Consequently a wave front 
such as ^ I tends to turn upwards, as shown in Uie successive 
positions ^ 2, 3 and 4. Sound is then not so well heard along 
the level, but may still reach an elevated observer. On a hot 
summer’s day the temperature of the surface layers may be 
much higher "than that of the higlier layers, and the effect on 
the horizontal carriage of sound may be very marked. 

It is well known that sound travels far l)cttcr with the wind 
than against it. Stokes showed that this effect is one of 
refraction, due to variation of velocity of the air 
from the surface upwards (Brit, Assoc, Rep., 1857, p. 

22). It is, of course, a matter of common observation 
that the wind increases in velocity from the surface upwards. 
An excellent illustration of this increase was pointed out by 
F. Osier in the shape of old clouds; their upper portions always 
appear dragged forward and they lean over, as it were, in the 
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direction in which the wind is going. The same kind of thing 
happens with sound-wave fronts when travelling with the 
wind. 

The velocity of any part of a wave front relative to the ground 
will be the normal velocity of sound + the velocity of the wind 
at that point. Since the velocity increases as we go upwards 
the front tends to swing round and travel downwards, as shown 
in the successive positions a i, 2, 3 and 4, in fig. 14, where we 
Hust suppose the wind to be blowing from left to right. But 
A the wind is against the sound the velocity of a point of tiie 
wave front is the normal velocity — the wind velocity at the 
J>oint, and so decreases as we rise. Then the front tends to 
.‘wing round and travel upwards as shown in the successive 
positions ^1,2 3, and 4, in fig. 14, where the wind is travelling 
from right to left. In the first case the waves arc more likely 
to reach and be perceived by an observer level with the source, 
while in the second case they may go over his head and not be 
heard at all. 

Diffraction of Sound Waves^ 

Many of the well-known phenomena of optical diffraction 
may be imitated with sound waves, especially if the waves 
be short. Lord Rayleigh {Scientific Papers, iii. 24) has given 
various examples, and we refer the reader to his account. 
We shall only consider one interesting case of sound diffraction 
which may be easily observed. When we are walking past a 
fence formed by equally sj)accd vertical rails or overlapping 
boards, we may often note that each footstep is followed by a 
musical ring. A sharp clap of the hands may also produce the 
effect. A short impulsive wave travTls towards the fence, and 
each rail as it is reached by the wave becomes the centre of a 
new secondary wave sent out all round, or at any rate on the 
front side of the fenccw 



Let S (lig. 15) be the source very nearly in the line of the rails 
ABCDEF. At the instant that the original wave [reaches F the 
wave from E has travelled to a circle of radius very nearly equal 
to EF — not quite, as .S is not quite in the plane of the rails. The 
wave from 1 ) has travelled to a circle of radius nearly equal tn DF, 
that from C to a circle of radius nearly CF, and so on. As these 
** secondary waves ” return to S their distance aj)art is nearly equal 
to twice the distance between the rails, and the observer then hears 
a note of wave-length nearly 2EF. But if an observer is stationed 
at S' the waves will be about half as far apart and will reach him 
with nearly twice the frequency, so that he hoars a note about an 
octave higher. As he travels further round the frequency incrcas«rs 
still more. 'J'hc railings in fact do for sound what a diffraction 
grating docs for light. 

Frequency and Pitch 

Sounds may be divided into noises and musical notes. A mere 
noise is an irregular disturbance. If we study the source produc- 
ing it we find that there is no regularity of vibration. A musical 
note always arises from a source which has .some regularity 
Df vibration, and which sends equally spaced waves into the 
air. A given note has always the same frequency, that is to say, 
the hearer receives the same number of waves per second what- 
ever the source by which the note is produced. Various instru- 
ments have been devised which produce any desired note, and 
which arc provided with methods of counting the frequency 
of vibration. The results obtained fully confirm the general 
law that “ pitch,** or the position of the note in the musical scale, 
depends solely on its frequency. We shall now describe some 
of the methods of determining frequency. 

Savart's toothed wheel apparatus, named after F6lix Savart 
(1791-1841), a French physicist and surgeon, consists of a bi’ass 
whose edge is divided into a nuinbcT of equal projectinig 
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teeth distributed uniformly over the circumference, and which is 
capable of rapid rotation about an axis ])crpendicular to its plane 
and passing through its centre, by means of a scries of multiplying 
whetils, the last of which is turned round by thtj luind. The toothed 
wheel being set in motion, the edge of a card or of a funnebshaped 
piece of common notepaper is held against the teeth, when a note 
will be heard arising from the rai)idly succeeding displacements 
of the air in its vicinity. The jutch of this note will rise as the rate 
of rotation increastjs, and becomes stcatly whefn that rotation is 
maintained uniform. It may thus be brought into unison with 
any sound of which it may be required to determine the correspond- 
ing number of vibrations per second, as for instance the note 
three octaves higher than the A which is indicated musically by 
a small circle j)laced between the second and third lines of the 
G clef, which A is the note of the tuning-fork usually employed for 
regulating concert-pitch. A.^ may be giv(m by a piano. Now, 
suppose that tluj note produced wMth Savart's apparatus is in unison 
with A.„ when the experimetiter turns round the first wheel at the 
rate of Go turns per minute or one per second, and that the cir- 
cumferences of the various multiplying whiuds arc such that the 
rate of revolution of the toothed wheel is thereby increased 44 times, 
then the latter wheel will perform 44 revolutions in a second, 
and hence, if the number of its teeth be 80, the number of taps 
imparteKl to the card every second will amount to 44 > 80 or 3520, 
This, therefore, is the number of vibrations corresponding to the note 
Aj,. If we divide this by 2** or 8, we obtain 440 as the number of 
vibrations answering to the note A. If, for the single toothed 
wheel, be substituted a set of four with a common axis, in which 
the teeth arc in the ratios 4:5:6: 8, and if the card be rapidly 
passed along their edges, we shall hear distinctly produced the 
fundamental chord C, K, CJ, C, anrl shall thus satisfy ourselves 
that the intervals C, K; C, G and C, C, are § and 2 respectively. 

Neither this instrument nor the next to be described is now used 
for exact work; they merely serve as illustrations of the law oi 
pitch. 

The siren of L. F. W. A. Sccbeck (1805-1840) is the simplest form 
of apparatus thus designated, and consists of a large circular disk 
mounted on a central axis, about which it may be made q |l 4., 
to revolve with moderate rajudity. This disk is per- Seebeck b 

forated with small round holes in circles 

about the centre of the disk. In the first ^es of circles, reckoning 
from the centre the openings are so made as to divide the respective 
circumferences, on which they arc found, in alicpioi ])arts bearing 
to each other the ratios of the numbers 2, 4, 5, 6, 8, 10, 12, i(), 20, 
2A, 32, 40, 48, 64. The second series consists of circles each of 
which is formed of two sets of perforations, in the first circle arranged 
as 4 : in the next as 3 : 4, then as 2 ; 3, 3 : 5, 4 : 7. In the outer 
series is a circle divided by perforations into four sets, the numbers 
of aliquot parts being as 3 : 4 : 5 : 6, fallowed by others which wo 
need not further refer to. 

The disk being started, then by means of a tube held at one end 
between the lips, and applied near to the disk at the other, or more 
easily with a common bellows, a blast of air is made to fall on the 
part of the disk which contains any one of the above circles. 'I'he 
current being alternately transmitted and shut oft, as a hole passes on 
and off the aperture of the tube or bellows, causes a vibratory motion 
of the air, whose frequency depend son the numbeTof times per second 
that a perforation passt;s the mouth of the tube. Mence this note 
produced with any given circle of holes rises in pitcli as thi* disk 
revolves more rapidly; and if, the revolution of the disk being kept 
as steady as possible, the tube be jiassed rajiidly across the circles 
of the first series, a series of notes is heard, which, if the lowest 
be denoted by C, form the sequence C, C,, E,, G,, Co, &c. In like 
manner, the first circle in which we have two sets of holes dividing 
the circumference, the one into .say 8 l>'’^rls, and the other into 10, 
or ill ratio 4 : 5, the note produced is a compound one, such as woulil 
b(! obtained by striking on the piano two notes separated by the 
interval of a major third (J). Similar results are obtainable by 
means of the remaining perforations. 

A still simpler form of siren may be constituted with a good 
spinning-top, a perforated c.ard disk, and a tube for blowing with. 

The siren of C. Cagniard de la Tour is lounded on the same principle 
as the preceding. It connsts of a cylindrical chest of brass, the 
base of which is jiierced at its centre witli an iqiening 
in which is fixed a brass tube projecting outwards, ami 
intended for supplying the cavity of th(5 cylinder with ® 

comiiresscd air or other gas, or even liquid. 'I'he top 
of the cylinder is formed of a plate perforated near its edge 
by holes distributed uniformly in a circle concentric with tlic 
plate, and which arc cut obliquely through the thickness of the 
plate. Immediately above this fixed plate, and almost in contact 
with it, is another of the same dimensions, and furnished with the 
same number, w, of openings similarly placed, but passing obliipielv 
through in an opposite direction from those in 1- . ^ plat, tl j 
one set being inclined to the left, the other to the rigiiL. 

This second plate is capable of rotation about an axis per- 
pendicular to its plane and passing through its centre. Now, let 
the movable plate be at any time in a position such that its holes 
arc immediately above those in the fixed plate, and let the bellows 
by aif is iorct^d into the cylinder (air, for simplicity, being 
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suj)poscd to be- the fluid employed) be put in action; then the air 
in its passage will strike the side of each opening in the movable 
plate in an oblique direction (as shown in 
f. ' TTTrnwi fi8- i‘^),.and wiU therclore urge the latto 
“ to rotation round its centre. After i/wth 

’ ; r /ii:. ' : of a rcN'clution^ the two stits of jicrforations 
will apiin coincide, the lateral impiilsti of 
Fig. i<i. the air repeated, and liencc the rapidity 

of rotation increased. 'I'liis will go on 
<jontinaaIlv as long as air is supplied to tlie cylinder, and tlie 
vclooitv of rotation of the upper plate will be accelerated up to a 
cenaiu maximum, at whidi it may lie maintained by keqiing Hie 
force of the current constant. 

Now, it is evident that each coincidence of the perfonitions in 
tht' two plates is followed by a uon-coincidc»nce, during which the 
ail-- .'urrent is shut off, and that consequently, during each revolution 
of lilt* upptu* plate, there occur >» alternate passages and interceptions 
of the current. Hence arises tlic same nuinljer of successive im- 
pulses of the external air immediately in contact \vith the movable 
plate, which is thus thrown into a state of vibration at the rate of 

for every revedution of the plate. Tin* result is a note whoso 
pitch rises as Uic velociry rd rotation increases, and Incomes Steady 
v.hcn that velocity reaci;vs its amstaut value. If, then, we can 
determine the number ni of revolutions performt?fi by l^e pW(i 
ill every second, v,e shall at once have the number of vilira lions 
p,:r seccKid corresponding to the audible note by multiplying w by n. 

For this purpose tiu. axis is luniisJied at its iqjper part with -a 
. 'irew working into a toot heel wheel, and driving it round, during 
^•..ch revolution of the plate, thrcnigh a space t^ual to ^he intervil 
L-.iwtien two tecah. An iiidex resembliag the hand of a w^di 
puriakes of this motion, and points sua^e-Sfeively to the divisions 
c: a graduated dial. On the conq>letion of each revolution of tlas 
iGOthed wheel (which, if the number oi its teeth be too, will com 
I>rise 100 revolutions of the movable plate), a projecting pin fixxrt! 
to it catches a tootli of another t(K>thcd wheel and turns it round, 
and with it a corresponding index which thus reconis tlie -number 
of turns of the first toothed wheel. As an example of the appHca 
tion ot tills siren, suppose that the number of revolutions of thepkite, 
as shovrn by the indices, amounts to 5400 in a minute, that is, 
to 90 ])er second, then the iiumb<.*r of vibrations per second of thi? 
note heard amounts to 90W, or (if number of holes in each plate t=x 8) 
to 720. 

H. N. Dove (1803-1879) produced a modification of the siren 
by wliich the relations of different musical notes may be ^uore 
’ , readily ast:ertained. In it the fixed and movable plater^ 

2?’’'* ^ are each furnished with four concentric series of pier- 

Si/ei7. forations, dividing the circumferences mto diffcTent 

aliuuot parts, as. for example, S, 10, 12, lh. Beneath tiio lower 
(.r Tixed plate arc four metallic rings furnished with holes enrre- 
.‘jpi nding to ihose in tiic plates, and which may be pushed round by 
jjn jeering pins, so as to admit the air-curreiit through any one 
or more of the series of perforations in the fixed plat<f. Thus may 
Ll obtained, cither sej)arately or in various combinations, the four 
notes whoso vibrations are in the ratios of the above numbers, 
and wliich therefore form the fundamental chord (OKGC,). Tho 
iii\ '.nior has given to tiiis instrument tfuj name of the many-voiced 

aift-n. 

Helmiioltz {St;}ii>afions of Tone, ch. viii.) further adapted the 
siren for more extensive use, by tec addition to Dove's instrument 

« » t another chest con- 

R hetntboltz s ^ts own fixed 

and movable perforated 
* plates and perforated 

rii^.i, both the movable plates being 
driven by the same current and 
revolving about a common axis. 
Annexed is a figure of this instru- 

Graphic Methods . — The relation 
between the pitch of a note and 
tee frequency of the corresponcfing 
vibrations has also been .studied by 
graphic methods. Thus, if an elastic 
metal slip or a )>ig's bristle be at- 
tached to one prong of a tuning- 
fork, and if the fork, while in 
vibration, is movud rapidly over a 
glass platt! coated with lamp-black, 
the attached style touching the 
plate liglitly, a wavy line will be 
1 iractid on die plate answering to 

the vibraticm.s to imd fro of the 
r'lO. 17. fork. The same result will be ob- 

with a stationary fork and a 
movable glav. plate ; and, if the time occu|>jed by the plate in 
moving through a riven distance can be ascertained and the number 
of conifilete i/rKlulaiionr^ exhibited on the plate for tliat di-stanco, 
which ii. evidently the number of vibrations of the forte in that 
time, h reckoned, v. .. fV-all have determhied i..e numerical vibradon- 


yalue of the note yielde<l by the fork, Or, if the .same plate 
be moved in contact with tw^o tuning-forks, we shall, by compar- 
. ing the number of sinuosities in the one trace witli that in the 
Other, bo enalbled to assign the ratio of the corresjxinding numbers 
qf vibrations per secorul. Thus, if the one note be hn octave 
higher than the other, it will give double the number of waves 
in the; same distance. The motion of the plate may be simply 
produced by dropping it between two vortical grtwvcs, the tuning- 
fotks being j^ropcrly fixed to a frame above. 

Greater* accuracy may bo attained with a revolVing-drum chrono- 
graph first devised by Thomas Young tLect on NuL Phil., 1807, 
i. ipoh coiisisting of a cylinder which may be coated ^ , 

wdtn lamp-black or belter still, a metallic cylinder , 

Toutid whibh a blackened sheet of paper is wrapped. 

The cylinder is mountwl on an axis and turneil round, while the 
style attached to the vibrating body is in light contact wifli it, and 
traces therefore a w^avy circle, wliich, on takiiig off the paper 
and flattening it, becomes a wavy straight line. The superiority 
: of this arrangtjment arises from the comparative facility with 
which the ntimber of revolutions of the cylinder in a given 
time may be ascertained. In K. Koenig's arrangement {Qnelques 
cxphiences d'acoustiqm, p. i) teo axis of the cylinder is fashioned 
as a screw, which works in fixed nuts at the enSs, causing a sliding 
I ais k rotatory motion of the cylinder. The lines traced out 

by the yilpfating pointer are thus prevented from overlapping 
when more than one turn is given to the cylinder. In the phonauto- 
= graph 'of E. 1^. Scott {Co^pfes renduSy iiCn, 53. p. 108) any sound 
whabyver hiay be muxte to record its trace On the paper by means 
of a large paxabiilic cavity Tesftmliling a speaking- tiaimpet, which 
is ireoly open, at the wider extremity, but is closed at’ the other 
end by a tbiii stretched membrane. To the centre of teis membrane 
is attached a small feather-fibre, which, when the reflector is suit- 
ably p!ace<fl, touches lightly the surface of the revolving cylinder. 
Any sound (such as tlmt of the human vmce) transmitting its rays 
into the reflector, and communicating vibratory motion to the 
membrane, will cause the feather to tracts a sinuous line on the paper. 
If, at the same time, a tuning-fork of known number of vibrations 
per f?ecdhd be 'made to trace its dwrt line close to the other, a 
compari.sou of the two lines gives the number corrcsv>6nding to the 
sound under consideration. The phonograph {q.v.) mHy be riigarded 
as an instrument of this elate, m that it records vibrations on a 
revolving drum or disk. 

Lissajous Figures , — A mode of exhibiting tlic ratio of the fre- 
<|uencics of two forks was devised by Jules Antoine* Ussiijons (1822- 
18.S0). On one prong of each fork is l:.v.‘d a :;in.:dl j>lane mirror. 

! I'ht? two forks arc fixed so that oni5 vibrates in a vcTtical, and the 
I other in a horizontal, plane, and they are so placed tliat a converging 
! beam of light received on one mirror is reflected to the other and 
then brought to a point on a screen. 1 1 the first fork \’ibrates, 
the ])c)int on the screen apjiears Icngtbened out into a vertical 
line through the changes in inclination of the first mirror, while 
if the second fork alone vihratc-s, the jKiint appear-'. l('rup honed out 
into a horizontal line. If both vibrate, tlie poiiri, describes a curve 
whici apijcars continutma througli the ])ersist.enco 61 i.lie retinal 
impres. ’ n. Lissajous also obtained the figures by aid of the vibra- 
tion microscope, an iustfument which he invtjutecl. Instead of 
a mirror, tin.* objective of a microscope is attached to one prong 
of tb<* first fork and the eyepiece of the microscojie is fixed behind 
the fork. Justead of a mirror Hkj second fork carries a bright 
point on one prong, and the microsscopc is focused on this. If 
both forloi vibrate, an observeT looldng tfircmgh the microscope 
sws the bright point describing Lissajous figures. If tlie two 
forks bfiiVe the same freqHiency, it ns easily seen that the figure will 
be an ellipse (including as limiting cases, depending on relative 
amplitude and phabe, a circle and a straight line). If the forks 
are not of exactly the same frequency the el!i]».se will slowly revolve, 
and from its rate of revolution tlie ratio of the frequencies may be 
determined (Kayleigh, Sound, i. § 33). If one is the octave of the 
other k figuie of H may be describod, knd so on. Fig. 18 shows 
curves given by intervals of the octave, the twtrlfte and the fifth. 

The kaleidophone devised by CJiarlcs Wheatstone in 1827 gives 
those figures in a simple way. It consists of a straight rod clumped 
in a vice and ca'rryi^ a bead at its iipp'hr free ciid. The bead is 
illuminated and shows a bright ]|>oint of light. If the rod is circtilar 
in .section and perfectly uniform the end will describe a circle, 
ellipse or siraight line; but. as the elasticity is usually not exactly 
tfic same in all ditectitms. the fiLaire usually change: and revolves. 
Variemw mt>dificatifms of nie kaleidophone iiave liecu made (Ray- 
leigh, Sound, H 

Koenig devised a, clock in which a fork of frequency 64 takes 
the place of the pendulum iWied, Ann., 1880, ix. 394). the motion 
6f rt'ic lorit Is tnaiHtainetl by fhe clock acting tlirougli 
an escapement, And the dial tegisters both the number ^ 

01 vibrarioiDS (if the fdtk and the sbcciilds, minutes and 1. 

K'.:;*rs. By comparison with clock of known rato_ 
tlr: total i:uniber of vil)’* jli.ias of tlie fork in any time may be 
accurately 6ie*l;ei?nl?rkid. Otic prong of tho fori: canios a micro- 
scopr^ objective, part of a viliration micrf.'''’cop-.‘, of vfneh the 
tyepiace is at the back of the clock and the LicT;.-.''. -us figure 
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by the clock fork and any other lortt jnaV bcobaerved. With 
this ai/i)aratiis Koenig studied the effect of temperature cm a 
standard fork of 256 frequency, and found that the frequency 
decreased by o o»86 of a vibration for a rise Of 1®, the frequency 
being exactly 256 at* 26*2® C. Hence the frequency may be put as 
256 {1 — 0-000113 {t — 26‘2)}* 




.darkens 

Strofto- 

MCOpit 

MetHoa* 


■fFrom Lord l<a5-leigh’.s Theoty o/Sy^^nd, l»y jjennTssfon of Mnrmillan ft Co., Ltd ) 

1 Kt, 18. 

Koenig also used tlie apparotiis lo investigate the efftJct on IJie 
frequency of a fork of a resonating cavity placed near it. Ho 
iouncl diat wJien the piiidi of the cavity was below tliat of the fork 
the pitch of the ifork was raised, and vice versa. But when tlie pitch 
of th<^ cavity was '.• . /'llv tliat of tlitj fork whon vibrating alone, 
though il r<^sonu(lc'.l r.^ost stit>i)gly, it did uot'afivet the frequoncy 
of the fork. 'I'licso cifettstiave been explained by Lord Rayleigh 
(Sound, i, § 117). 

In lam atFobosoc^MC method of H, M'Lood and G. S. Oaurke, tho 
fuU 'details of which will be found in tlie original incmoir (Phil, 
Trans., 1880, pf. i. p. i), a cylinder is thUkI with equi- 
distant white lines parallel to the a.\j« on a black 
ground. It is set so tliat it can be turned at any 
tlesirod and determined speed about a iu^j’kontal axis, 
am I when going fast enough it a{.»pc?ars gw.‘y. imagine 
now tliat a fork with black puings is held near the 
-oylijxler with its .pifongs vertical and the jdane of vibration 
paiallei to the axis, and suppose tliat we watch the outer out- 
line of tJa; righ'i-hciriil prong. Let tlie cylinder be ratate<l s<.) that 
each white line inove.s exactly into the place of the next wliile the 
fU'oiig moves ouc(; in and out. Hence wiica a wiliiie line is in 
a particular position on the cylindor, the prong will always be tluj 
'Same distance akiiitt? it and cut off the same length trow view. 
The most will be cut off in the (position of th<i lines correspo»iJing 
to the 'furtJK‘s.t swing out, then less and less till the furthest swing 
ill, tlujii more and inoriJ till the 'furthest swing out, wlieii the appear- 
ance will be exactly as at hast. I'he boundary Iwitween the ^ey 
cylinder and the black fork will therefore a|)pear w’avy with fixed 
uiid Illations, the distance from crest to crest being the distance 
bet(Wt«m the lines on th<; c.ylinder. If the fork has slightly greater 
frcxincDicy, then a wliih* line will not quite reach tlie next place 
while the fork is inaking its swing in and out, and the waves wuil 
travd against the motion of the cylinder. If the fork has slightly 
kxjs frequency the waves will travel in the opposite direction, and 
it is easily seen tliat the frequency of tJie fork is the number of 
wliite lines passing a iioinl in a second :i- the nuinber of vVaves 
passing the i)oinL pier second. This apparat us was used to find the 
temperature coelTicient of the frequency of forks, the value o*b- 
•tuined — -ooeni being tlic same as that lound by Koenig, Another 
.iiuportant result 01 the investigation was that the phase of vibra* 
tiau of the fork was not allored by bowing it, the amplitude alone 
changing. The method is easily aila])ted‘ for the converse deter- 
ininatioh of apee<l of revolution when the frequency of a fork is 
known, 

Th«i jihonic whecjl, invented iud<ii)endently by Paul La Coiir and 
Lord Rayleigh (see Sound, i. ,§ 68 consists of a wheel caiTying 
, several »«>ft-irtjn armatures fixed at ecjual distances 
* round its circumference. The wheel rotates bf'twx*en 
the poles ot an . electro-magnet, which is fed by an 
iMiMi, intermittent current such as that whiqh is w'orking an 

electrically maiiitairn^d tuning-fork (see infra). If the \<dieel be 
driven at such rate that tlic arinaturcs move one place on in about 
the period of the current, tlieii on putting on the current the electro- 
mca^et controls the rate of the w’heel so that the agreement of 
Dovmd is exact, and the wh< oI settles clown to move *so that the 


electric driving force:: Jutr. s i' : ' 


- wheel. 


If the whdel liaisi ver^ little wmrk to do it may not be necessary to 
apply driving poU»er, and umform rotation may be maintained by 
the electro-magnet. Hn hn experiment described l>y ^yleigh 
such a wheel provided wdtli four armatures was used to determine 
the exact frequency of a driving fork known to have a frecpumcy 
near 32. Thus the wheel made al)t>ut 8 revolutions per s(!cond. 
There was one opening in its disk, mKl througli this was viewed 
the pendulum of a clock beating secemds. On the pendulum w'as 
fixed an illuminated silver bead wliich appeared as a bright jK)int 
of light \^*hen seen for an instant. ‘SuJqxjse now an obsiTver to 
bo looking from a fixed |>oint at the bead tlirongh the hole in the 
phonic wliKiol, lie will see the toea<l as H bright points flashing out 
an tJach bent^ and in .sneoesaion at inttjrvals of J second. Let us 
'Sii])po.se that he notes the fx>sitions ()f two of these next to each othex 
in the b^t of ‘the pendumln one W'ay. If the foi^k'niaJkes exactly 
32 vibrations (aikl the -adieel 8 revolutions in one pendulum beat, 
tlKm the positions will be-ifixied, and eveiy two seconds, the tiine 
of a complete ixnidulum vibration, he will see the two position.s 
looked at flash oiit in succession at an ihter\-ril of second. But 
if the fofk has, "say, rather greater frequc’ncy, th(? hole in the wheel 
comes rOaind at the end of the two seconds befortj the bead has 
quite come into position, «nd the -hvo Hashes appear griulually 
to move back in the c)pi)ositc way to the peadiiliim. Suppose that 
ill N b(iat.s of the clock the flashes have moved exactly on(? jdaco 
hack. Then the iirst fash in tlic new jjositirtn is viewed by the 
8.Vth passage of ihe opening, and the secvjnd finsh in the original 
po.sition of the first is viewed when the pt nclnliiiii has made exactly 
N boats and by the (8 N -f i)th jiassage r)f tluj hole. Then tlie 
wlicxjl makes 8 N -f i revolutions in N clock beats, and the fork 
makes 32 N -f- ^ vibrations in the saints tiiii'*. If tlu: clock is going 
exactly right, this gi\es a frtrtiucncy for the lurk of 32 -p 4/N. If 
the fork has rather h.sss frequency than 32 Llieii tlie flashes appear 
to movtJ forward and the frequency will be 32 - 4/N. In Rayleigh’s 
experiment the 32 fork was made to drive electrically ont^‘ of fre- 
quency about 1'2B, and somewhat as with the phonic wheel, tlie 
frequency was controlled so as to be exactly four times that of the 
32 fork. A standard 1.28 fork could then be compared either opti- 
cally or by b<5ats with the electrically driven lurk. 

Schciblof*$ Tonomvter.- Wlien two tones are soiiiidt'd together 
with frecjucncies not very difierent, ” beats ** or swellings-ont of the 
sound are heard of frequency equal to the dihereuce of frequencies 
of the two tones (see U'-low). Johann Heinrich Scheibler (1777-- 
1838) tuned two forks to an exact otdave, and then i'/rei)ared a 
numoer of others di\nding the octavo into such small stf‘ps that 
the beats lietween each and the lUiXt could be counted easily. 
Let the forks be numbered o, t, 2, . . . N. If the frequency 
of o is », that of N is in. Supj)ose that No. i makes ni, beats 
with No. o, that No. 2 makes be.ats wi<h No. i, and so on, theii 
the fri^ipicncies are 

n,n 1 w,, n -fw, •I 'Wt.j-i- . . , -j- W n. 

Since n -f- Wi'-r w-j t . . . + wn ^ in, n = Wj -j- -i • * . + 

and it fdllow's that when n is k^o^^•n, the /i*e(pjeucy of every forit 
in the range may be deterrmrie<l. 

Any oriier lork within this ootave can tlieii h.'ive its frequent} 
dctei-iniried bv finding die two between vJiith it. 'lies. SupiJose, 
for instance, it makes 3 beats witli No, 10, it. nii.‘.dd len.c fritmieTU " 
c?iilicr 3 above or below th.lt of No. to. But il it lies fd)ov».? No, .*•• 
dt -wiir beat ’Ic.^e ofl>dn with No. ii than with No, q; if below 
No. ro loss oken with No. 9 than with No. 11. S(ii>po.wC‘ it lies 
between No. to an<l No. xt its frequency is that, of jo -f 3. 

Manometric Pianies , — This is a <levicc <lne to Koeni‘.r {Phil. May,, 

‘15 epreseiitcd diagrammatically in fig. 19. / is a fluiiu. 



from a piilliolc burner, fed throiigli a cavity C, one si'ie of which is 
closed by a membrane f > x \ on tii<^ other side of t^? membrane i.s 
another cavity C', which is i>uf into connexion with a. source of 
.scnind, as, for instance, a Helmholtz resonator excili^.i by a fork 
of the same frequency . The membrane vihrait's, and altenuitely 
checks and increases tlie gas supply, and the flamif jui:i|>s iq- a-nf: 
down wi-th ithe fr^jquency of the source. It then <'longatod. 

To show its iiitermiti* nt character its reflection is \'iewed in a r- 
volving mirror. For tJds piii^jose four veriical min*oi'.s are £Lrrang<^d 
found the vertical sides ot a cube which is rajM^Uv jevolved aUot.; 
a vertical axis. T-he flame then apiicars tootlu d as shown. If 
several notes are present the flame is jagged by each. Intercbcing 
results arc obtained by singing the different vowels into a funuci 
substituted for the resonator in the 
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If two such flames are placed one under the other they may be 
excited by different sources, and the ratio of the frequencies may be 
approximately determined by counting the number of teeth in each 
in the same space. 

The Diatonic Scales 

It is not necessan’’ here to deal generally with the various 
} musical scales. We shall treat only of the diatonic scale, 
which is the basis of European music, and is approximated to 
as closely as is consistent with convenience of construction in 
key-board instruments, such as the piano, where the eight white 
notes beginning with C and ending w’ith C an octave higher may 
be taken as representing the scale with C as the key-note. 

All experiments in frequency show^ that two notes, forming 
a definite musical interval, have their frequencies always in the 
same ratio wherever in the musical scale the two notes are 
.situated. In the scale of C the intervals from the key-nole,thc 
f’Tquency ratios with the key-note, the succ'cssive frequency 
rati ».< and the successive intervals arc as follows ; — 


If we pass through two intervals in succession, as, lor instance, 
if we ascend through a fourth from C to F and then through 
a third from F to A, the frequency ratio of A to C is w'hich is 
the product of the ratios for a fourth 4, and a third That is, 

if we add interv^als we must multiply frequency ratios to obtain 
the frequency ratio for the interval which is the sum of the t^vo. 

The frequency ratios in the diatonic scale are all expressible 
either as fractions with i, 2, 3 or 5 as numerator and denomina- 
tor, or as products of such fractions; and it may be shown that 
for a given note the numerator and denominator are smaller 
than any other numbers which w’ould give us a note in the 
immediate neighbourhood. 

Tlius the second | = 4 2 ^ L we may regard it as an 

ascent through two fifths in succession and then a descent 
through an octave. The third 4 = 5 x i X J or ascent through 
an interval f, which has no special name, and a descent 
th'-ough two octaves, and so on. 

Now suppose we take G a.s the key-note and form its diatonic 
scale. If w'c write down the eight notes from G to g in the key 
of C, their frequency ratios to C, the frequency ratios required 
by the diatonic scale for G, we get the frequency ratios required 
in the last line 



B 

C 

d i c 

/ 

g 

Frequency ratios uith C i , . • H ^ 
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2 

\ 1 

H 

3 

3 

iTtrouency ratios of diatonic scale, 
with 0 = 1 i g 
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2 

! i S ,18 
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W'e see that all but two notes coincide with notes on the scale 
<>i C. But instead of A ■§ we have f J , and instead of / = | we 
fiavc “iterval between i; and yj- « ^ 

termed a “ comma,’’ and is so small that the same note on an 
instrument may ser\’'e for both. But the interval Ixjtween 4 3 -nd 
^ = 44 - 5 " 3 = perceptible, and on the piano, 

for instance, a separate string must be provided above /. This 
rote is / sharp, and the interval -J-f g is termed a sharp. 

'Taking the successive key-notes I), A, E, B, it is found that 
besides small and neglidhle differences, each introduces a new 
sharp, and so we get the five sharps, C, D, F, G, A, represented 
nearly by the black keys. 

If we start w'ith F as key-note, besides a small difference at 
d, we have as the fourth from it 4 x | making with 

B »= interval and requiring a new note, B flat. 

This does not coincide with A sharj), which is the octave below 
the seventh from B or V ^ J = iM- 
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it an interval « V “ #$ 41 ^ rather les.s than a comma; 

so that the same string in the piano may serve for both. If we 
take the new note B flat as key-note, another note, E flat, is 
required. E flat as key-note introduces another flat, and so 
on, each flat not quite coinciding with a sharp but at a very 
small interval from it. 

It is evident that for exact diatonic scales for even a limited 
number of key-notes, key-board instruments would have to he 
provided with a great number of separate strings or pipes, 
and the corresponding keys would be required. The construc- 
tion would be complicated and the playing exceedingly diflicult. 
The same string or pipe and the same key have therefore to 
serve for what should be slightly different notes. A compromise 
has to be made, and the note has to be tuned so as to make the 
compromise as little unsatisfactory as possible. At present 
twelve notes are used in the octave, and these are arranged at 
equal intervals 2A. This is termed the equal temperament scale, 
and it is obviously only an approach to the diatonic scale. 

Helmholtz* s Notation, — In works on sound it is 
usual to adopt Helmholtz's notation, in which the 
octave from bass to middle C is written c d e f g 
I a b The octave above is c' d* e* /' g* a' 1 / c", 

1 The next octave al)ovc has two accents, and each 
! succeeding octave another accent. The octave 
I below bass C is written C I) E F G A 13 c. The 
next octave below is C, D, E, F, G, A, lij C, and 
each preceding octave has another accent as sufhx. 
The standard frequency for laboratory work is 
r = 128, so that middle c* — 256 and treble c** 

i 512- 

The standard for musical instruments has varied (see Pitch, 
Mu.siCALb Here it is sufficient to say that the French standard is 

“ 435 c" practically 522, and that in England the pitch is 

somewhat higher. 

The French notation is as under : — 

C D E F G ABC 
Uti Re, Mj Fei Sob Luj Si, 

The next higher octave has the suiflx 2, the next higher the suffix 3, 
and so on. French forks arc marked with double the true frequency, 
so that Ut{ is marked 512. 

Limiting frequencies for Musical Sounds, — Until the vibrations of 
a source have a frciquency in the neighbourhood of 30 per second 
the car can hear the separate impulses, if strong enough, but docs 
not hear a note. It is not easy to dctcrinint? the exact point at 
which the impulses fuse into a continuous tone, for higher tones arc 
usually present with the deepest of which the fn‘(]ucncy is being 
counted, and these may be mistaken for it. Helmholtz (Sensations 
of TonCy ch, ix.) used a string loaded at tlie middle point so that the 
higher tones wtjrc several octaves above the fundamental, and so 
not likely to be mistaken for it; he found that with 37 vibrations 
per second a very weak sensation of tone was heard, but with 34 
there was scarcely anything audible left. A determinate musical 
pitch is not perceived, he says, till about 40 vibrations per second. 
At the other end of the scale with incrc‘fising frequency there is 
another limiting frefjuency somewhere about 20,000 per second, 
beyond which ho sound is heard. But this limit varies greatly 
with different individuals and with age for the same individual. 
Persons w’ho whcjn young could hear the squeaks of bats may be 
quite deaf to them when older. Koemig constructed a scries of bars 
forming a harmonicon, the frequency of each bar being calculable, 
and he found the limit to be between 16,000 and 24,000. 

The Number of Vibrations needed to give the Perception of Pitch , — 
Experiments have been made on this subject by various workers, 
the most extensive by W. Kohlrausch [Wied. Ann,, 1880, x. i). 
He allowed a limited number of teeth on the arc of a circle to strike 
against a card. With sixteen teeth the pilch was well defined; 
with nine teeth it was fairly determinate; and even with two teeth 
it could be assigned with no great error.^ His remarkable result 
that two waves give some sense of pitch, in fact a tone with wave- 
length equal to the interval between the waves, has been confirmed 
by other observers. 

Alteration of Pitch with Motion of Source or Hearer: Doppler* s 
Principle, — A very noticeable illustration of the alteration of pilch 
by motion occurs when a whistling locomotive mov(Js rapidly i)ast 
an observer. As it passes, the pitch of the whistle falls quite 
appreciably. The explanation is .simple. The engine^ follows up 
any wave that it has sent forward, and so crowds up the succeeding 
waves into a less distance than if it remained r.l rest. It draws 
off from any wave it has sent backward and so .spreads the succeeding 
waves over a longer distance th?.n if it had rcraaine.d at rest. Hence 
the forward wavcf. arr si tc. i.nd the backward waves are longer. 
Since U ~ w X ^.'^erc 1/ is the velocity of sound, \ the wave-length, 
and n the frequency, it follows that the forward frequency is greater 
than the backward frequency. 

The more general case of motion of source, medium and receiver 
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may be treated very easily if the motions are all in the line joining 
source and receiver. Let S (fig. 20) be the source at a given instant, 
and let its frequency of vibration, or the number of \^avcs it sends 
out per second, be n. Let S' be its position one second later, its 
velocity being m. Let R be the receiver at a given instant, H' its 
position a second later, its velocity being v* I-ct the velocity of the 
air from S to R be w, and let U be the velocity of sound in still air. 



Kig. 20. 

If all wore still, the n waves emitted by S in one second would spread 
over a length U. But through the wind velocity the first wave is 
carried to a distance U -f tv from S, while through the motion of 
the source the last wave is a distance u from S. 'rii(jn the n waves 
occupy a space U w — u. Now turning to the receiver, let us 
consider what length is occupied by the waves which pass him in 
one second. If he were at rest, it would l)e the waves in length 
U -|- w, for the wave passing him at the beginning of a sccf)nd would 
be so far distant at the end of the second. But through his motion 
V in the second, he receives only the waves in distance U -j- w v* 
Since there arcj n waves in distance U I u; — w the number he actu- 
ally receives is w(U I- w — 7^)/(U -\- w — u). If the velocities of 
source and receiver arc equal then the frequency is not affected by 
their motion or by the; wind. But if their velocities are different, 
the frequency of the waves Rjceivcd is affected both by these 
velocities ami by that of the wind. 

The change in pitch through motion of Uie source may be 
\llustrat(*.(l by putting a pitchqiipe in one end of a few feet of rubber 
tubing and blowing tlirough the other end while the tulniig is whirled 
round the head. An ol)server in the plaiuj of the motion can easily 
hear a change in the pitcli as the pitch-pii^o moves to and from him. 

Musical Quality or Tirnhyc. — 'J'liough a miisiciil note has dc^tinitc 
pitch or frequtuicy, notes of the sanu} pitch emitttjd by difienuit 
-instruments have quihj different quality or timbre. The three 
characteristics of a longitudinal jicriodic disturljancc are its ampli- 
tude, the length aftd’ which it repeats itself, and its form, which may 
be Ripn'sented by the shape of the displactunont curves. Now llie 
amplitude evitleiitly corresponds to the loudness, and the length 
of period corrcsiicmds to the lutcli or frccpicncy. Hence wo must 
put down tlic quality or timbre as d (‘pending on the form. 

The simplest form of wave, so far as our sensation goes -that is, 
tlio one giving rise to a pure tone— -is, we have ev<?ry reason to siqipost?, 
one in which the displacement is nipresented by a harmonic curve 
or a curve of sines, y — a sin m{x — e). If wc put this in the form 


y rrs a sin y = a' = <?, c? 4 * c 4 - 

A 

e 4- jj\, and so on, that y is -f from x e to = c 4 * — from 

e I iA. to (J 4- and so on, and that it alternates between the 
values I a and - a. 

The form of the curve is cvidtuitly as represented in fig. 21, and 
it may easily be drawn to exact scale from a table of sines. 



In this curve ABCD are nodes. OA === e is termed the epoch, 
being the distance from O of tbo first ascending node. AC is the 
shortest distance after wiiich the curve begins to repeat itself; 
this length \ is termed the wave-length. The maximum htjight 
of the curve IIM — « is the amidiluclc. If we transfer O to A, 

c = Oj and the curve may be represented by y = <* sin 

If now the curve moves along unchanged in form in the direction 
ABC with uniform vtdocity U, the epoch a OA at any time t will 
be Vt, so that the value of y may be represented as 

y = a sin ?-(a' — UO* 


The velocity perpendicular to the axis of any point on the curve 
at a fixed distance x from O is 


<*v = _ cos - VI). ( 17 ) 

at A A 


The acceleration perpendicular to the axis is 
V'* A ' 


- - {x8) 

which is an equation characteristic of simple harmonic motion. 

The maximum velocity of a particle In the wave-train is the 
amplitude of dyidU It is, therefore, 

u,n ^ 2 irUa/A = 2 ir«fl. (19) 


The maximum pressure excess is the amplitude ol Si) ^ E«/U 
(TLI\j)dyldt. It is therefore 

(E/U)2irUa/A = avnpVa, (20) 

We have already found the energy density in the train and the 
energy stream in equations (13) and (14), 

The chief experimental basis for supposing that a train of longi* 
tudinal waves with disi)l{u;ement curve of this kind arouses tlie 
sensation of a pure tone is that th<? more nearly a source is made 
to vibrate with a singhi simple harmonic motion, and Ihercfore, 
I)n‘sumably, the more nearly it sends out such a harmonic train, 
the more nearly does th<^ note heard approximate to a single i)ure 
tone. 

Any periodic curve may be resolved into sine or harmonic curves 
by Fourier's th(5on*m. 

Suppose that any periodic sound disturbance, consist- Pourter^B 
ing of planc^^ waves, is being prt)])agated in the 
direction ABCD (fig. 22). Let it bo re]jresenteil by a displacement 
curve AlIBKC. Its periodicity implies tliat alter a cortaiii distance 
the displacement curve exactly repeats itself. Let AC be the 


H L. 



Fig. 22. 


shortest distance after which the repetition occurs, so that CLDTMIC 
is merely AlIBKC moved on a distance AC. 'flu n AC A is tlio 
wave-length or ])eric)d of the curve. Let ABC I) b(5 (Itmavu at such 
level that th(5 areas above and below it are cHiual; tlu'n AHC 1 > is 
the axis of the curve. Since (he curve n‘preseiUs a. ioii|.;iimlinal 
disturbance in air it is always continuous, at a finite distance from 
tin; axis, and with only oiuj ordinate fur eacli abscissa. 

Fourier's theorem asserts that such a curve may be built up by 
the siipeqiosition, or addition of ordiiuiftrs, of a series of sine curves 
of wave-lengths A, JA, ^a . . .if the anqilitudes r . . . and 
the epochs /, /t/. . . are suitably adjusted, and the proof of the 

theorem giv(‘s ruhjs for finding these (jiiantities when the original 
curve is known. We may therefore 1 ut 

y =a sin (.v— -f b sin (x—f) 4- c sin {x—y) 4- I'tc. (21) 

A X A 

when; the terms may be infinite in numbtT, but always have wave- 
lengths submultiples of the original or fundanieutal wave-length A, 
Only one such resolution of a given jieriodic curve is ])o.s.sible, and 
each of the constituents repisats itself not only aftin* a distance 
eipial to its own wave length A/n, but evidently also afi(T a distance 
equal to IJie fundamc;ntal wave-length A, The succe.ssivo terms of 
(21) arc; callt;<l the harmonics oj the first term* 

It follows from tliis that any perioilic clisturbanct; in air can be 
n*solved into a definite series of simple harmonic disturbances of 
wave lengths eijual to the original wave-length and its sm-.cessive 
siibmuitiples, and each of theise would separately give tUv sensa- 
tion of a pure font;. If the seri(‘s were compl(;te we should have 
t(Tms wiiich se.paratc;ly would cornjspond to du; fundamental, its 
octavo, its twifiith, its double octavo, and so on. Now we can see 
tliai two notes of the same pitch, but of diffiTeiil < jualily, or dillerent 
form of displacement curve, will, when thus analysetl, bn-.u-U up into 
a seri(.;s having the same harmonic wa”e-lengt;h.s; but they may 
differ as n gards the members of the series present and their ampli- 
tudes and epochs. Wo may regard quality, then, as d(;l:erinined by 
the members of tlu; harmonic series present and their ampliiiides a,n(l 
e})ochs. It may, howevei, bo stated here that certain (!Xj)eriments 
of Helmholtz a];pear to sliow lluit the epoch of tlie liarniouics ha.s 
not much efieet on the quality. 

P’ourier's theortrm can also be usefully applied to the disturbance 
of n .source of sound under ctjrtain conditions. 'I’lie nature of these 
t(.»iHiiUuns will be best realized by considcjring the case of a stretched 
string. It is .sliowm b(;low liow the vibrations of a siring may be 
d(;(Iuced from stationary waves. I.ct us Ju;re suppose; tiiat the string 
AB i.s displaced into the form AHB (fig. 23) and is then let go. Let 


H 



US imagine it to form half a wave-length of the extended train 
/GAHBKC, on an indefinitely extended stretched string, the values 
of y at ecpiai distances from A (or from B) being equal and ojipositc. 
I'heii, as we shall in'ove later, the vibrations of the strin^r iiuiy be 
rqjrosented by the UaveUing of two trains in opiiosilo directions 

each vvitii velocity 

n/ tension -r mass per unit length 

each half the height of the train represented in fig, 23. For the 
supeqjositiott of these trains will give a stationary wave between A 

XXV. 15 
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and B. No'vv ^vo mnv rrsoTvc thcsp trains by Fourier’s theorem into 
harmonics of w.ivt* ltn«:ths A, }a, ^a, &c., where A ~ 2AB and the 
conditions as to the values of y can bo shown to require that tin* 
harmonics shall all have nodes, coinciding with tlie nodes of the 
fundamental cur\'c. Since the velocity is the same for all disturb- 
ances th<‘\* all travel at the same speed, and the two trains wdll 
always remain of the same fonn. If then wc resolve AHBKC into 
harmonics by Fourier’s theorem, wc may follow the motion of the 
separate harmonics, and their superi)osition will give the form of 
the string at any instant. Further, the same harmonica with the 
same amidilude will always be prest'iit. 

We see, then, That the conditions for the application of Fourier’s 
theorem are equivalent to saying that all disturbances will travt'l 
along the system with the same velocity. In many vibrating 
systems this’dot*s not hold, and then FouricT's theorem is no longer 
an appropriate rew^liition. But u lu're it is appropriate, the disturb- 
ance sent otit into tlic air contains the same harmonic scries as 
the source. 

The question now* arises whether the sensation produced by a 
periodic disturbance' can be analysed in correspondence with this 
KesoBMtors P^'^^^^^^trical atialysis, l.'sing the tvrtn “ note ’* for the 
sound produced by a i)ei'iodic disturbance, there is no 
doubt that a well-trained car can resolve a note into pure tones of 
irequencies equal to those of the fundamental and its harmonics. 
It. for instf'iiice, a note is struck and lu'ld down on a j)iano, a litth^ 
practice emtbles u.s to hear both tht* octave and the twelfth w'ith the 

fundamental, especially if we 
liave previously directtnl our 
attention to these tones by 
sounding them. But the har^ 
monies arc most rtjadily heard 
if wc fortify the ear by an air 
cavity witli a natural period 
equal to that of the harmonic 
to be sought. The form used 
by Helmholtz is a glob(5o£ thin 
brass (tig. 2^) with a large hole 
at one end of a diameter, at 
the other end of wliich tljc 
brass is draw’n out into a short, 
narrow tut)C that can be i)ul 
clo.se to the (?ar. But a canl- 
lK)ard tube closed at one end, w'ith the (q)en end near the ear, w*ill 
often suffice, and it may be tune<l by more or less covering np 
the open end. If the harmonic cornjsponding to the resonator is 
prc.sent its tone sw’ells out loudly. 

Tills res'jiiance is a i)articula*r example of the general principle 
that a vibrating system will bt' set in vibration by any p(;riodic 
^ ^ force appli«xl to it, and ultimatelv in the period of the 

bratiOB mad 



Fig. 24.— Helmholtz Resonator. 


force, its own natural vibrations gra<lually dying dow*n. 
Vibrations thus excited arc termed forced vihraftons. 


JfesottMace. amplitude is gr(?ater the more nearly the 

j>criod of the applied forct.* approaches that of the .system wlu*n 
^’ib^ati^g freely. The mathematical investigation of forced vibra* 
tions (Rayleigh’, Sound, i. § 4b) shows that, if there w’f^rc no dissipation 
of energy’, ihe vibration wouhl increase indefinit<?ly when the periods 
<x>incid'eO. liut there i.s alivays leakage of energy either througli 
friction or through wave-emission, so' that the "vibration only 
increas(;s u]) to the point at which the leakage of energy balances 
the energy jmt in hy the applied force. Further, the greater the 
dissipatKUi of energy the less is th<^ jirominence of the amplitude of 
A*ibration for exact coincidence over th^' amplitude w*hcn the periods 
are not quite the same, though it is still the greatest for coincidence. 

The princii.)Ie of forced vibration may be illustnitcd by a simple 
case. Sui)pose that a mass M is controlled by some sort of spring, 
so that moving freely it executes hannonic vibrations given by 
where ^ is the restoring force to the centre of vibration. 
Putting /u/'M = the equation becomes A'-f- =» o, whence 

;r ~ A sin nt, and the period is 2ir/n. 

Now suppose that in addition to the internal force represented by 
— fix, an external harmonic force of period 27 r//> is applied, Repre- 
nting it by — P sin pi, tlic equation of motiou is now 


X -h n^x + sin pt = o. 
iVI 


( 22 ) 


I.et us assume that the body makes vibrations in the new period 
2ir;p, aii-l h‘t us put A* ~ B sin pt', substituting in (22} we have 
— p“B ; a-B -r P/M — o, W'hencc 

i> P X 

and the forced ” oscillation due to — P sin pt is 

P sin pf ^ 

* ^ M • 

Up > n the motion agrees in jdiase with that w'hicU the ajqdied force 
alone would produce, obtained by putting o. li p<n the 
pliiises are oi)posite. lip^n the amplitude becomes infinite. This 
Is the ca.se of resonance,'' The amplitude docs not, of course, 
become infimte ui practice* There is always loss of energy by dissi- 


pation in the vibrating machinery and by radiation into the medium, 
and the amplitude only increases until this loss is balanced by the 
gain from the work done by the applied force. 

According to Helmlioltz, the car probably contains within it a 
scries of resonators, with small intervals between the periods of the 
.successive members, w*hile the series extends over the 
w^hole range of audible pitch. We need not here enttjr Bar mb 
into the question of the structure constituting these f courier 
resonators. Each of them is supposetl to have its own 
natural frequency, and to be set into vibration when tht; car receives 
a train of waves of that frequi^ncy. The vibration in .some way 
arouses the sensation of the corresponding tone. But the same 
resonator will be appreciably though less affected by weaves of 
frequency differing slightly from its own. Thus Helmholtz from 
certain observations {Sound, ii, § 388) thought that if the 
intensity of resi)onse by a given resonator in tlic ear to its own tone 
is taken as i, then its response to an equally loud tone a semitone 
different may be takim as about According to this theory, then, 
when a pure tone is received the auditory apparatus corresponding 
to that tone is most excited, but the apparatus on each side of 
it is also excited, though by a rapidly diminishing amount, as the 
interval increases. If ilic sensations corresponding to these neigh- 
bouring elements arc thus aroused, wc have no such perception as a 
jiure tone, and what wc regard as a pure tone is the mean of a group 
of sensations. The s(nisitiv(*Ticss of the ear in judging of a given tone 
must then correspond to the accuracy with which it can judge of the 
mean. 

Measurements of Intensity of Sound or Loudness . — Various 
devices have been successfully employed for making sounds 
of determinate loudness in order to test the hearing of partially 
deaf people. But the converse, the measurement of the loudness 
of a sound not produced at our will, is by no means so easy*: 
If we compare the problem with that of measuring the illumina- 
tion due to a source of light, wc see at once how different it is.< 
In sound sensation wc have nothing corresponding to white 
light. A noise such as the roar due to traffic in a town may 
correspond physically in that it could probably be resolved into 
a nearly continuous series of wave-lengths, l)nt psychically it 
is of no interest. We do not use such noise, but rather seek to 
avoid it. We certainly do not wish to measure its loudnes,s, 
and even if we did it miglit be difficult to fix on any unit of 
noisiness. rrob:il>ly we should be driven to a f)urely physical 
unit, the stream of energy proceeding in any direction, and if 
the noise were great enough wc miglit measure it possibly by 
the pressure against a surface. 

Tlie intensity of the stream of energy passing per second 
through a square centimetre when a given pure tone is sounded 
is more definite and can be measured. There arc two practical 
methods. In the one, the energy of vibration of the source 
is measured, and the rate at which that energy decreases is 
observed. The amount radiated out in the form of sound waves 
is deduced, and henc e the energy of the stream at any distance 
is known. In ihe other, the waves produce a measurable effect 
on a vibrating system of the same frequency, and the amplitude 
in the waves can be deduc'ed. 

The first may l)c illustrated by Lord Rayleigh's experiments to 
(Ictormino the amplitLiOe of vibration in wavo.s only just audible 
{Sound, ii. § 38,4). He used two kinds of experiment, 
but it will be sufficient here to indicate the second. A 
fork of frequency 256 was used as the source. The energy 
of this fork with a given amplitude of vibration could ^ 
be calculated from its dimensions and elasticity, and ” 
the amplitude was observed by measuring with a microscope 
the line into which the imago of a starch grain on tlu; ])rong was 
drawn by the vibration. The rate of loss of energy was calculalctl 
from the rate of dying down of the vibration. This rate of loss for 
each amplitude was determined (i) when the fork was vibrating 
alone, and (2) when a resonator was placed wdth its mouth under 
the free ends of the fork. The difference in loss in the two cases 
measured the energy given np to and sent out by the resonator as 
sound. The amplitude of the fork was observed v>dien the .sound 
just ceased to be audible at 27*4 metres away, and the rate of energy* 
emission from the resonator was calculated to be 42*1 (Tgs /second. 
Assuming this energy to be propagated in hemispherical waves, it 
is easy to find the quantity per second going through i sq. cm. at 
the distance of the listener, and thence from the energy in a wave, 
found above, to determine the amplitude. The result was an 
amyiUtude oL i*27Xio^7cm. Other forks gave results not very 
different. 

In a later series of experiments Lord Rayleigh (Phil, Mag., 1907, 
14, p. 596) found that the least energy stream required to excito 
sensation did not vary greatly between frequencies of 312 and 256^ 
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but that the stream required increased rapidly as the frequency was 
reduced below 256. 

The second method may be illustrated by the experiments of 
M. Wien {Wied, Ann,^ 18S9, xxxvi, S34). He used a spherical Helm- 
holtz resonator resounding to the tone to be measured. The orifice 
which is usually placed to the ear was enlarged and closed by a 
corrugated plate like that of an aneroid barometer, and the motion 
of this plate was indicated by means of a mirror which had one edge 
fixed , while the other was attached to a style fixed to the ctmtrc oi 
the plate. When the plate vibrated the mirror was vibratcul alxiul 
the fixed edge, and the image of a reflected slit was broadened out 
into a band, the broadening giving the amplitude of vibration of tlu' 
plate?. From subsidiary experiments (for which the original memoir 
must be consulted) the jiressurc variations within the resonator 
could be calculated from the movements of the platt?. The op(?n 
orifice of the resonator was then exposed to tlie waves from a 
source of its own frcqiu?ncy. Helmholtz's theory of the resonator 
(Kaylcigh, Sounds ii. § 311) gives t)i<5 pressure variations in the 
incident waves in terms of those in the rt?soniitor, and so tht? pressure 
valuation and the amplitude of vibration in the waves to bo measured 
were determined. 

For minimum audible sounds Wicsn found a somewhat small<‘r 
Yalue of the amplitude than Kayleigh. It is nmiarkable that, as 
Lord Rayleigh says, “ tlie streams of energy required to influ(‘nce 
the eye and tlie car are of the same order of magnitude." Wi(?n 
also used the apjiaratus to find the decrease of inleiisily wdtli increase 
of distance, and found that it was somewhat more rapid iliaii the 
inverse? S(juare law would give. 

In a later series of c?xperiiiicnts (Science Ahsi. vi. 301) Wien us<?<I 
a telephone plate, of which the amplitude couM be det(?rmined from 
the value of the exciting curnjiit, and he found that the smallest 
amplitude audible was (V3 x 10 cm. 

^ W. Zernov (Ann. d. Physik, lood, 21, p. 131) compan;d the? indica- 
tions of Wi<?Ti's resonator manom<?tt;r with those of V. AltlxTg's 
sound pressure ajiparatus and found v(?ry satisfactory agre(‘ment. 

Siationary As a preliminary to the iiives’tigalioii of tlx? 

inodes of vibration of certain sourc:cs of sound we shall consider the 
formation of " stationary waves.'* Tho.so are not v(?ally wavt?s in 
the ordinary s(?ns(?, but the disturbance arifuiig from the passage 
through the medium in opposite dir(?('tions of two equal trains. 
The mc?dium is divid(?d u]) into s(?ctions l>etwe<5n fixed points, and 
these sections vibrato. Wc can form stationary wases with cas<? 
by fixing one end of a rop<?- say 20 U. long- and holding llu? other 
end in tlu! hand. Wlien th<j hi’uul is moved to and fro hav.svcvsely 
wwes arc .stmt along the rope? and reflected at the flxcxl end. 'fhe 
dir<?ct and retl(?cted sy?d.ems are practically c?qual, and by suitably 
timing the vibrations of the hand for c?ach case t lie rop(? may be 
made to vibrate as a whoh?, as two halves, as thre(?-1hirtls anti so on. 
Wlicn it vibrates in several sections, each .section moves in the 
opposite way to its neighlioiirs. 

Let us supijose that two trains of sine wave's of lenfdh \ ami 
amplitude? a are travelling in opiiosite directions with velocity U. 
Wemay reiircsent the di;q)iacement due to one of the trains by 

y, =^«sin ^*(,v — U/). (2^) 

where x is measured as in equation from an asc<?ndiug node as 
A in fig. 21. If we me;iSLire t from an iustant at wJiicli tlu; two trains 
exactly coincide, th(?ii as U for the utluT train lias the opi)osilc sign, 
its (Usplaceiaent is represented by 

y.^ a sin ^(x -\- U/). (25) 

The sum of the disturbance is obtain(?d by adding (24) and (25) 

y = y^ + 2a coy sill (2<)) 

A A 

At any given instant i this is a sine curvt? of anq )litudt? 'la cr>s (iw/A) U/, 
and of wave-length A, and with nodes at A' ; : o, |a, a, . . . , 
that is, there is no displacement at these nodes whatev(?r the value 
of and betwe<*Ti them the disiflacemcnt is always a sine curve, 
but of anqflitude varying between \-' 2 a and — 2«. The ordinate 
of the curve; changes sign as we pass tlirough a node, so that succes- 
sive sections arc moving always in ojipositc dinx; lions and have 
opposite displacement's. Kacli section then viV/rates, and its 
amTilitude goes through all its values in time given liy 2irUT/A = 27r, 
or 1'— A/U, and tJic frecjuoncy is U/A. W(j may n’lirescnt such a 
train of " stationary waves " by fig. 25, wh»;re the curves give the 



Fig. 25, 


two extreme amplitudes. The points A, B, C, D are termed 
ft nodes/* an<l the points half-way between them " looiis/* 

TIk; general character of these results may lu; obtained by a 
craphic construction. Lot fig. 26 (i) rejircsent a wave-length of 
«acn train when llu?y are coincident. It is sufficient to fake a single 
wave-length, '.rhe dotted curve represents the superjxisition, 
whioli simply doubles each ordinate, Divide the wave-length into, 


say, eight equal parts as marked. Then move one train marked 
(T) Ja to the right, and the other train (II) Ja to the left, intro- 
ducing new parts of each train at one end, and sending out oid parts 
at the other. Then wc get fig. 20 (2), the dotted curvT re]ircsenting 



Fto. 26. 


the resultant with amplitude 1/^/2 that of (i). AnotTu'r movement 
of I A in each direction gives (3) with resultant a straight line, and 
so on lor (4) and (5). In (5) tlu; displacement is evi<h‘utly equal and 
(>1»posit.e to that in (t). Fiirthc?r displacement will give’ the ilgures 
(4), (3), (2), (1) again, l)ut with (1) and (II) iuUrcJiange<L VVlu'ii wc 
get back to (1) eacli train has bi;<;ii di.s]))act‘(l through A and the 
j)(Ti()<l is a/U. Further, tlu; original nodes are always at rest, and 
the intcTvening sections vibrate to and fro. 

Tlio vioratiuns fd certaju sourc<?s of sound may lu? re])resenl<'(I, 
at least as a first apj)ro.\imati()ii, as consisting of stationary waves, 
and from a consideration of tlu; rat(; of projjagation ol wax es along 
tlies(? sources wc can deduce their frequeucy when we know their 
length. 

Sources of Sound* 

Elementary Theory of Pipes. -Tlu; Joiigitudinal x iliralion of 
air in cylindriral pipes is jmuie use of in various wind ijistrunienlsj 
We shall deduce tlu? modes of vibration of the air toUinui in a 
cylindrical pipe from the ( onsideration that the air in motion 
witliin the jiipc forms some purl of a system of stationary wax’es^ 
one train being formed by the ex(dttT of the disturbance, and tlic 
oth(;r being formed by the reflection of the train at the end of 
the pipe. 

In order to justify tht? u.se of stationary waves we must si ow 
that two sueli trains can move in opposite din’d’ons ov-er the 
saii.e ground w'ithout modifying eacli other so long as the dis- 
jihu'cmcmt in ('illier is small. For this it is luiessarv that the 
total fon^c on an element duti to the sum of the disi)laecmcnts 
should be equal to the sum of the forces due to the two displa<’e- 
rnents considered separately. I'he medium then acts for the 
second train just as if it were undisturbed by the first. It is 
suflicient then to show that the excess of pressure at any point 
is the sum of the exee.sscs due to either train separately. 

If wis the total pressure excess, aiifl if y is the total dis])laccm(‘Tif: 
at Xy then w — Exchange of volume original volume — — ILdvIdx* 
If and y.. arc the? two se^iarale displacements and if y — y,-{ v.j, 
then ci> = — K(dyjdx -{- dy.,ldx)--^-Ui -f- This proves the iiro”- 
position. It is a case of the principle of superposition of small 
disturbances. 

].ct us suppose that a systt?m of siationary waves is formed in the 
air in a pipe of indefinite length, and let fig. 27 ri ju'esent a jiart <.£ 
th? system. At the nodes A, B, C, 1), E Uierc is 110 disj)lact?mt?n1 , 
but there arc maximum volume and i^rt;.ssure cliangcs, Considei, 
for instance, the point B. When the displacement is rei>rcseutevl 
by AHBKC the particles on each side of li are displaced towards 
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giving a comj^rcssion, jind since the slope is steepest there, or 
-‘dyldx a maximum, thi‘ compression is also a maximum there. 
When the displaoemt'nt is represented by AH'BK'C the particles 
on tuich side of B are dis|)laci‘d from it, giving an extension, and since 
the slope is again the steejv'st, the ('xtension is a maximum. 



Fig, 27. 


At the loops, for instance at H, the displacement is a maximum. 
The taiigtni to the disiihicement curve is always parallel to th(' axis, 
that is, iV^r a .small distance the successiv e" particles arc always 
equally disjdaced, and theretore always occupy the same volume. 
This means that at the loops while the motion is greatest there are 
jK) pri'ssure changes. 

We li.ive now to select such portion of this system as will suit the 
conditions imposed by any actual pipe. There are thrtje distinct 
types, which we will consider in .succi.'ssion, 

I. Pipe Closed at Onr End, Open at the Other . — At the closed end 
there is no motion, for the? jiressure always constrains the air to 
remain in contact with the end. Tht' closed end is therefore a node. 
At the open end, a.K a first approximation to be corrected later, there 
are no pressure changes, for any tendency to excess can be redieved by 
immediate expansion into the* oiiteir air* and anv tendency to defect 
can be filled up by an inrush from the outeT afr. The ojicn enel is 
theretore a loop. " It is to be not(‘d that the exciter of the vibrations 
is in general at the oiu-'ii end, and that the two trains forming the 
stationary system con .sis t of the direct waves from the excittT 
travelling into the tube, and the waves reflected back from the 
closed end. 

In fig. 27 we may have the length AH occupying the tube. In 
this case All — .[Aj - /, the length of the tube*, and the frequency 
1.’ Aj — U'4/. But we may also have a shorter wave-length 
A.J such that the length .\K occu])ies tlie tube. In this ca.‘a) AK --- 
/, and tht* freqiu’ucy r- U Ao— With a still shorter 

wave-length a.; we may have’thc length .\I- ocenjiying the tube and 
Al-s- i‘A;j~ /, and the* fn'cjuency — as 

we take succeeding loops for the open end*. 

In fig. 2S arc rc'jiresented the stationary w’avc systems of the first 
iour modes, and any of the succeeding ones are easib/ drawn. 




The reader will be aide to make out the simultaneous motions and 
prc.'jsurcs at varjou.s points. It i.s obviou.s that the node.s arc alter- 
nately in comj^ression and extcnsifui, or vice versa, and that for Ja 
on each side of a node the motion is either to it on both sides or from 
it on Ix^th sides. 

The first mofle of vibration gives the ** fundamental tone,'* and 
the succeeding modes arc termed '' overtones.'^ The whole scries 
lorms the stories of odd harmonics. A “ .stopped pii»e in an organ 
is a pipe of this type, and iKnh the fundamental and the overtones 
may occur simultaneously wlien it is blown. 

We may illustrate the successive modes of vibration by using as 
pipe a tall cylindrical jar, and as exciter a vibrating tuning-fork 
held over the mouth. 'I'he length of the pipe may be varied by 
pouring in water, and this is done until we got maximum resrmance 
of the pipe to the fork. Thus if a fork U/« — 256 i.s used, the length 
of pipti for the fundamc^ntal at o C. is about 33,000/4 x 250 — 33 cms. 
If a fork S0I4 = 768 is u.sed the jiipe resounds to it according to the 
mode »f the overtone. If tfie temperature is the length for 
giv<m frequency must he increased by the factor i -f 0*00184/. 

Correction to Length at the Open End . — The approximate theory of 
pipes due to Bernoulli assumes a loop at the open end, but the 


condition for a loop at the open end, that of no pressure variation, 
cannot be exactly fulfilled. This would require that the air outside 
should have no mass in order that it should at once move out and 
relieve the air at the end of the pipe from any excess of pressure, 
or at once move in and fill up any defect. There arc variations, 
therefore, at the oi)cn end, and these are such that the loop may bo 
regarded as situated a short distance outside the t;nd of tlie pipe* 
It may be noted that in practice there is another reason for prtjssure 
variation at the end of the pipe. The stationary wave method 
regards the vibration in the pipti as due to a scries of waves travelling 
to the end and being there reflected back down the pii)c. But the 
refltictioii is not complete, for some of the energy comes out as 
waves; hence the direct and reflected trains arc not quite equal, and 
cannot neutralize t*ach other at the loop. 

The position of the loop has not yet been calculated for an ordinary 
op(‘n pipe, but Lord Rayleigh has shown {Sound, ii. § 307) that for 
a cylindrical tube of radius K, provided with a flat extended flange, 
the loop may be regarded as about o'82 R, in advance of the end. 
That is, the length of the pijHs must be increased ])y 0*82 R befon? 
applying Bernoulli's theory. This is termed the “ end correction.” 




Fig, 29. 


Using this result Rayleigh found the corre*ction for an unflanged 
ojien c!Tul by sounding two pipes nearly in unison, each provided 
with a flang<\ and counting the beats. Then the flange was removie{l 
from one and the ])eats were again counted. Tht? change in virtual 
length by removal of the flange was thus found, and the oj)en end 
correction for the unflanged jiipc was o*() R. Tliis correction lias 
also been found by David Jamt?s Blaikley by direct exjieriment 
{Phil. Mag., 1879, 7, 71. 339). He used a tube of variable length 
and tlctermintjd tlie length resounding to a given fork, (i) when the 
closed end was the first node, (2) when it was the second ntxle. If 
lliest! lengths are and L, then L — — .Ja anti {{C • Z,)— /. is the 

c:.)nectioh for the oi)cn end. The mean value found was t)*37(* K. 

2. Pipe Open at Both Ends. — Kach eiul is a loop. \Vc must there- 
ftire select a lt:iigth of fig. 27 bciwtjen two loops. The fuii.Iameiital 
mtxle is that in whicli H and K reprt'sent the ends tif tln' jiijie. In 
this case HK -- jA, — /, and the fretjuency is == U/Ai V/2I. 
There is a notle in the middle. In the next mode II and L represent 
the ends and HL and = U/Ay =r 2U/2/. In the third mode 

HM ijAg — t and U/a., 3U/2Z, and so on. 

In fig. 29 arc I’epresentotl the stationary wave systems of the 
first four mode.s. The whole series of fundamental anti overtoTies 
gives the comjfiete set of harmonics of frequencies 7)ro]>orlional to 
I, 2, 3, 4, . . . , and wave-lengths jmiportioiial to 1, J, i, . . . 

A metal or bra.ss lube will serve as such a ffipe, and may be cxcitetl 
by a suitable tuning-fork held at one end. To olitain the virtual 
length we must add the correction for each ojien end, probably 
about 1*2 radius. If the fretjuency is 256 the correettsd length for 
the fundamental is about {^^,oool2 x 25O) (i -|-•t>oI84/) at /^ The 
I)i])e will also resound to forks of frequencies 512, 768, 1024 and 
.so on. 

An ojien “ flue ” organ pipe is of this type. The wind rushing 
through the slit S (fig.* 30) maintains the vibration in a way be 
discussed later, and tlie oiiening O makes the lower end a Iogj). 

The modes of vibration in an ojien organ pipe may bo exhibiled 
by means of Koenig’s manometric flames {Phil. Mag., 1873, vol. 4/,!. 
The pijjie is jirovided with manometric flames at its middle jioiiit, 
and at one-quarter and three-quartens of its length. When the 
pipe is blown softly the fundamental is very predominant, and 
there is a node at the middle point. The flanre there is much 
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afrectorl by the nodal pressure changes, while the other two vibrate 
only slightly. If, however, the pipe is blown strongly, the funda- 
mental dies away , and the first overtone is i)rcdominant. 
Then the middle point is a loop, and the middle flame 
is only slightly affected, while the other two, now being 
at nodes, vibrate strongly. 

3. IHpe Closed at Both Ends. — The two ends in such 
a pipe arc nodes. It is evident that the overtones 
win follow the same rule as for a pipe opened at both 
ends. This case is not exactly realized in practice, but 
it is clos<}ly approximate<l to in Kundi's dust-tuhe. A 
glass lube, the " dust-tube,'* 3 ft. or more in length, and 
perhaps i in. in diameter, has a little lycopodium 
powder introduced, and the powder is allowed to run 
all along the tube, which is then fixed horizontally, 
A closely-fitting adjustable piston is provided at one 
end. A glass or irurtal rod, the “ soun<lcr," is clamjicd 
at its middle point, and fixed along the prolongation 
of the axis of the dust-tube as in fig. 31, a looseJy 
fitting cork or card piston being fixed on one end of 
the sounder, which is inserted within the dust-tube. 
Thfi other end of the sounder is stroked outwards 
with a damp cloth so as to make it sound its funda- 
mental. Stationary waves arc formed in the air in 
the dust-tube if the length is rightly adjusted by the 
closely fitting piston, and the lycopotlium dust colkrcts 
at the nodes in little heaps, the first being at the fixtitl 
'cnd and the last just in front of the piston cm the sounder. The 
stationary wave system adjusts itself so that its motion agrees 
witli that of the soundt;r, which is tlierefore not exactly at a liodc. 
If U,. is the velocity of longitudinal wavers along the sounder, and I 
the Icuigth of the sounder, the frequtmey of vibration is U.r/2/. If 
1. is the distance bcitwccn successive dust-hcjqis, i.e. half a wave- 
length, the frequency in the air is U/2J-, whf?re V is the v(?locity 
of sound in the pi])c. Then, since tlie frequencies arc the same, 
IJ/2L U,/2/ or L// U/U.r. 



Fig. 30. 
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The velocities in diflcrent gascss may be compared by this appara- 
tus by filling the dust-tube with the gases in place of air. if J.j is 
th(^ intornodal distance and U| thtJ velocity in a gas, L and U be?ing 
the corresponding values for air, wcj have Ui/U Lj/L. 

Kiindt's dust-tube may also bo tJmjiloycd for the determination 
of the ratio of the si)ccific heats of a gas or vapour. If U is thes 
Spbcltic velocity of sound in a gas at pressunj P with density p, 
Heats* if waves of Icmgth \ and frequency N are propagated 

Ratio, through it, then the distance between the dust-heaps is 


d a= 


\ 

2 


U 

iN 



where y is the ratio of the two specific heats. If is measured 
for two gases in succession for the same frequency N, wc have 


7i 

whore the suffixes denote the gases to which the quantities relate. 
If is known this gives 7^. Kundt and Warburg applied the 
method to find 7 for mercury vapour (Pogg. Ann.y 187O, 157, p. 356), 
using a double form of the apparatus in which there are two dust- 
tubijs worked by the same sounding rod. 'fliis rod is suiqjorted at 
I and J of its length where it enters the two dust tubes, as represented 
diagrammatically in fig. 32. It is stroked in the middle so as to 
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excite its second mode of vibration. The method ensures that the 
two frequcncicjs shall be exactly the same. In the mt.rcury tixpori- 
ment the sounding rod was sealed into the dust-lube, which was 
exhausted of air, and containtul only some mercury and some quartz 
dust to give the heaps. It was placed in a high temperature oven, 
where the mercury \'/as evaporated. 'J'hc second tube containing 
air was outside. Whtm a known temperature was attained the 
sounder was excited, and and could be measured. From the 
temperature, P^/pg was known, and 7^/7, couM th(m be found. 
Taking 71 1*41, 72 was determined to be i*06. I.ord Rayleigh 

and Sir william Ramsay (Phil. Trans. A. 189.5, pt. i. P- i«7) also 
used a single dust-tube with a sounder to find 7 for argon, and again 

the value was I *06. , Tf, 

Determinations of Pressure Changes and Amplitude of V ibrations 
in Pipes. — If the maximum pressure change ivS determined, the 
amplitiide is given by equation (20), viz. 

wm ~ 2irnapU, 

for in tbe stationary wave system the pressure change and the 


amplitude arc both double those in cither train, so that the same 
relation hold.s. 

Determinations of the pressure changes, or extent of excursion 
of the air, in sounding organ pipes have been made by A. Kundt 
(Pogg. Ann., iSfiS, 134, p. i(>3), A. J. I. Tdpler and . n* ^ s 
L. Boltzmann (Pogg. Ann,, vol. 141, or Rayleigh, 

Sound, ii. §422^), and E. Mach (Optisch-akustischen 
Vevsuchc, 1873). Mach's mt'lhod is i)erha])S the most direct, 'fhe 
pipe was fixed in a horizontal ])Osition, and along the top wall ran 
a platinum wire welted with sulphuric acid. When thtj wire was 
heated by an electric current a fine lim^ of vapour descended from 
each drop. Th(^ pi])c was closed at the centre by a membrane 
which prevented a through draught, yet permitted the vibrations, 
as it was at a noilej. The vapour lino, therefore, merely vibrated to 
and fro when th(^ ])ipe wa.'^ sounded, 'I'he cxtcuit of vibration at 
different j)ar Is of the ]>ipe was studied through a glass side wall, a 
Ktrobosco]>ic method being used to gel tlu’ ])osition ol the vai)Our line 
at a definite part ot the vibration. Mac.li iound an excur.sion of 
0*4 cm. at the end of an oj)en ]>ipe 123 cm. long. The amplitude 
found by the oth(!r obs(n'vers was of the same, order. For the 
vibration of air in other cavities than lon.g cylimlrical pipes we refer 
to Raylt'igh's Sound, vol. ii. chs. 12 and ii>. 

Propagation of Waves in Pipes of Circular Section.- Ilelmhollz 
inve^stigated the v('locity of proi^agation of sound in ]>i])es, taking 
into account the viscosity of the air (Kayleigli, Sounds ii. ^47), and 
Kirchhott investigat(?d it, taking into ’account both tlie' viscosity 
and th(i heat communication befwtHii the air and tlu* walls of the 
Xupc (loc. cit. ii. § 350). Both obtained the value for the velocity 


where U is the velocity in free air, li is the radius of the pipe, N the 
frequency, and p the air density, t' is a c/mslant, equal to the 
coefficient of viscosity in llidmholtz s theory, but less siTni)lc in 
Kirchhol'f's theory. Expcjrimt'uls on the \'(locity in y»iptjs were 
carritid out by II. Schneebeli (Pogg. Ann., iNOo, 13b, p. 290) and by 
T. J. Seeheck (Pogg. Ann., 1870, 130, p. 104) which accorded with 
thi.s result as far as R is concerned, but the diminution of velocity 

was found to be more nearly proi>orlional to Kundt also 

obtained rcjsults in geniTal agrtsemont with the formula (Kayleigli, 
Sound, ii. § 2()o). He used his dust-tube method. 


Elementary Theory of the Transverse Vibraiion of 
Musical Strings, 

We shall first investigate the velocity with which a disturbance 
travels along a string of mass m per unit length when it is 
stretched with a constant tension T, the same at all points. 
Wc shall then show that on certain limitations two trains of 
disturbance may be suj)erposed so that stationary waves may 
be formed, and thence wc shall deduce the modes of vibratio.? 
as witli pipes.* 
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Fct AB (fig. 33) represent the siring with the ends AB fixed. Let 
a. disturljance once set going travel along unchanged in form from 
A to B with velocity V. 'I'hcn move AB from right to left with 
this velocity, and the di.sturbance remains fixorl in space. 'J'ake 
a jjcint P in the. disturbetl part, and a point (,) which lh(j disturbance 
li;ih not yet reached. Since the conditions in the region PQ remain 
always the same, the momentum perpendicular to Alf entering the 
[ region at Q is equal to the momentum perpendicular to AB leaving 
the region at P. But, since the motion at (J is along AB, there is 
no momentum there perpendicular to AB. So also there is on the 
whole none in that direction leaving at P. Let the tangent at P 
make angle «/> with AB. The velocity of the siring at P parallel to 
PM is U sin </>, and the mass of string passing P is »nU ixnr second, so 
tlmt mV“ sin ^ is carried out per second. But the tension at P is T, 
parallel to the tangent, and T sin (p j>araliol to PM, and through thi.s 
— T .Mil i.s the momentum passing out at P i)cr second. Since the 
resultant is zero, wU^ sin — T sin (p o, or U'-* = T/m. 

Now keep AB fixed, and the di.sturbance travels with velocity U 
Wc might make this investigation more general by introducing a 
force X as in the investigation for air, but it liardly appears m^co-.sary. 

To form stationary waves two equal trains must be able to tra vel 
in opposite directions with equal velocities, and to be superposed, 
Wc5 must show then that the force called out by th<j .sum of the dis- 
turbances is equal to the sum of the forces called out by each train 
sei)aratcly. 

In order that the velocity shall remain unchanged the tension T 
must remain the same. This implies that tlie disturbance is so small 
that the length is not appreciably altered. The component of T 
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actinp: parallel to the axis or straight string is Tdxjds^ and when the 
disturbance is sufficiently small the curve of displacement is so 
nearly parallel to the axis that dxld& ^ i, and this component is T. 
The component of T perpendicular to the axis is Tdylds ^ Tdyjdx. 
Now if Vi and y.j arc the displacements due to the two trains 
separattdy, and y Vj + >'». the two sejiarate forces are Tdy^fdx and 
lldy.;,lclx. while ihat due 'to y is Idyldx, Hut since y == Vi -f Vjj, 
V^dyjdx -r- Tth\ldx + ydy^Jdx, or the condition for superposition 
holds wlu'ii tin? displacc'iiient is so small that we may put dxjds — i. 
Evidently this comes to neglecting 0^. Let two trains of equal 
waves moN'ing in ui^posite directions along such a string of indefi- 
nite length form th(^ stationary system of fig. 27. Since the 
nodes arc always at rest we may R'prosent the vibration of a 

given string by the length between 
any two nodes. The fundamtmtal 
mode is that in which A and B 
represciTit the ends of the string. In 
thivS case AB ™ JAj — I the length, and 
the frequency "1?, = U/Xj — U/2/ 
(1/2/) »y(T/m). The middle of the 
string is a looj). In the next mode 
A and C rejinisent the ends and 
AC — Xo ^ / and r- U/Xu — 2U/2/ 
(2/2/) ^^/(T/m). In the third mode 
A and 1.) represent the ends and 
A 1 ) = ^x., — I and — U/X;i = ^ 

{yjzl) and so on. In fig. 3.1 

the stationary ^vav(^ systems of the 
first four modes an* reprcst nled. 

'file complete series of harmonics 
are jiossible modes. 

'I'he ex])eri mental demonstration 
of lliesc results is easily made by the sonomep r f>r monochord 
(fig- 35) • A string is fixed at C oh tlie top of a hollow box, and 
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passes over two edges AB, which serve as the fixed ends, and then 
over a pulley P, being slretclu-d by a weight W. JJetweeh A and B 
a “ bridg<‘ '' D, i.r. another e<lgo slightly high<*r than A or B, can 
b(' inserh'd in any ])osition, which is determiiujd by a graduated 
sr.ale. The elfective length of the string is tlion AO.' Keeping the 
same tension, it may be shown that nl is constant by finding n fur 
various leiigtlis. Keeping AD ctmstant and varying \V it may be 
phown that n ac ^/\y'. Lastly, by using different strings, it may be 


shown that, willi the same 'i' ami /, n 


JiiM. 


'file various modes of vibration may also b<‘ exhibit'd. If D is 
Tcmoved and the string is bowed in the middh', tin* luudamental i.s 
brought out. If it is touched in the middle with a fc^atlier, the edge 
of a card, or tlu* finger nail, and bowed a (.piarter of tlu^ way along 
the octave, the first overtone comes out. Each of the first few 
harmonics may be easily obtained by touching tin* string at the first 
node of the liarmoiiic required, and bowing at tlie first loop, and iJio 
presence of the nodes and loops may be verified by putting light 
pajier riders of shajie a on the string at the nodes an<l loops. When 
th(' harmonic is sounded the riders at the loops arc llirowu off, while 
those at the nodes remain seated. 

Not only may the fundamental and its harmonics be obtained 
separately, but they are also to be heard simultaneously, jiarticularly 
the earlier ones, which arc usually more prominent than those 
highiT in the senes. A jiractised ear easily di.sccrns the coexistence 
of these various tones when a pianoforte or violin string is thrown 
into vibration. It is evident that, in such case, the string, while 
vibrating as a whole between its fixed extremities, is at the same time 
executing subsidiary oscillations about its middle point, its points 


Fig. 36. 

of triscction, &c., as shown in fig. for the fundamental and the 
■first harmonic. Wlien a string is struck or bowed at a point, any 
harmonic with a node at that point is absent. Since the quality 
of the note sound;?d depends on the mixture of harmonics, the equality 
therefore is to some extent dcpcndimt on the point of excitation. 

A highly ingenious and instructive m(^th()d for illustrating the 
laws of musical strings was contrived by F. E. Mcldc. It consists 
in attaching to the loop or ventral segmimt of a vibrating body, a 
tuning-fork or a bell-glass, a silk or cotton thread, the other extremity 
being either fixed oir^plkssing over a pulley and supporting weights 
the thread 'may be stretched to any degree required. The 
ol the larger mass are communicated to the thread, which 


by proper adjustment of its length and tension vibrates in unison 
and divides itself into one or more loops or ventral segments ea.sily 
discernible by a spectator. If the length of the tliread be kept 
invariable, a certain tension will give but one ventral segment; the 
fundamental note of the thread is then of the same pilch as the note 
of the body to which it is attached. By reducing the tension to one 
quarter of its previous amount, the number of ventral segments will 
DC scjen to be increased to two, indicating that the first harmonic of 
the threatl is now in unison with the solid, and consequently that its 
fundamentfU is an octave lower than it was with the former tension; 
thus confirming the law that n varies as ^T. In like manner, 
on further lowering th<? tension to one ninth, three ventral segments 
will be formed, and .so on. 

'I'he law that, caeievis pavihus, n varies inversely as the thickness 
may be tested by forming a string of four lengths of the single thread 
used before, and consequently of double the thickness of the latter, 
when, for the same length and tension, the comjxmnd thread will 
exhibit double the number of ventral segments presented by the 
single thread. 

The other Jaw'S admit of similar illustration. 

Longitudinal Vibrations of Wires and Rods^ 

Subject to a limitation which we shall examine later, the 
velocity of a longitudinal disturbance along a wire or rod depends 
only on the material of the rod, and not upon the cross-section^ 
Since the forces called into play by an extension or ('ompression 
of the material arc proportional to the cro.ss-section, it follows 
that if we consider any case and then another casein w'hich, with 
the same longitudinal disturl)ancc, the cross-section is doubled, 
the force in the second (‘ase is doubled as well as the mass to he 
moved. The acceleration therefore nmiains the same, and the 
velocity is unaltered. We shall find the velocity of propagation, 
just as in previous case.s, from the consideration of transfer of 
momentum. 

vSujipuse that a disturbance is travelling with velocity IT unchanged 
in form along a rod from h'ft to right. Let u.s move the rod from 
right to left, so that the undisturbed parts move with velocity U. 
'i’fieii the dikurbance remains fixed in siiacc. Let A be a point in 
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the disturbance, and B a point in the undisturbed j)art. The 
material between A and B, though conlinually changing, is always 
in the same condition, and therefore the iiiomcntum within AB is 
constant. TIence the amount carriiKl out at A is equal to that 
carried in at li. 

Now momentum is transferred in two ways, viz. by the force 
acting betw(‘en contiguous jiortions of a body and by the. transfer 
oi moving matter. At H there is only the latter kind, and since 
the transfer of matter is where p^^ is the undisturbed dcuisity 

and ft),, is tlie undisturbed cross-section, since its velocity is U tlic 
passage of momentum per second is p(,ft)oUo“. At A, if the velocity 
of the disturbance* relative to iiiidislurbed jiarts of the rod is u from 
loft to right, the velocity relative to A is U — u. If p is the density 
at A, and a* the cross-sciction , then the momentum carried past A 
is pw(V — n)-. Bui if y is the disjilaccmcnt at A , dy/dx Is the extension 
at A, and the force acting is a pull across A equal to Yuf^y/dx, where 
Y is Young's modulus of elasticity. Then we have 



Yw^yldx H pft)(U — = py«QU-. 

(27) 

Now 

«/U — — dyjdXf 

{28) 

for the particle at A moves over d\ backwards, while the disturbance 

moves over U. 

Also since dx has been stretched to dx -f dy 



pC>(dx + dy) — pqw^x, 

(*9) 

or 

pw{i -f dy/dx) po«o- 

Substituting from (2S) in (27) 




[(30) 

and substituting from (29) in (30) 




(31) 

whence 

or 

- Y/P, 

(32) 


where now p is the normal density of the rod. The velocity with 
wliich the rod must travel in order tliat the disturbance may be 
fixed in space is therefore U )s/(Y/p), or, if the rod is kept fixed, 
this is the velocity with which tlie disturbance travels. 

This investigation is subject to the limitation that the diameter 
of the cross-section must be small compared with the wave-length, 
^en the rod extends or contracts longitudinally it contracts or 
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extends radially and in the ratio <r, known Poisson’s ratiOj wiiich 
in metals is not far from J. Let us su])pose that Ihc rod is circular, 
»£ radius r, and tliat the radial displacenieni of the surfactJ is tj. The 
longitudinal extension is dyjdXy and therefore the radial contraction 

is jilr^<rdylfl;v. If then y^a sin UO, cos 

If f is of the order of A, if is of the order of y\ and the kinetic energy 
of the radial motion is of the same order as that of the longitudinal 
motion. Hut our investigation entirely leaves this out of account, 
and is therefore faulty. In fact, the forces are then no longer jiarallel 
to the axis. There are shears of the order dri/dx and the simple 
Young’s modulus system can no longer be taken to represent the 
actual condition (see Rayleugh, Sound, i. § 157). But keeping r/\ 
small we may as before form stationary waves, and it is evidtnit that 
the scries of fundamental and overtones will lie just as with the air 
in pipes, and we shall have the same three types— fixed at one end, 
free at both ends, fixed at both ends — with fundamental frequencies 
respectively 



Tlie overtones will be obvious. 

For an iron wire Y/p is about to’ 74 i ^ frequency of 

500 in a wire fixed at both ends a length about metros is n^quiV(‘d. 
If the wire is stretched across a room and stroked in the middle with 
a damp cloth tln^ fundamental is easily obtained, and the first 
harmonic can be brought out by stroking it at a quarter the hmgth 
from one iiid. A glass or brass rod free at both ends may be lu‘ld 
by the hand in the middle and excited by stroking onc‘ ('lul outwards 
with a dam]) cloth. If it is clam])cd at one-(|uart<‘r and thre(‘- 
quarters of ihc length from the ends, and is stroked in the middle, 
the first harmonic sounds. 

Voiing’s modulus may be obtained for the material of a rod by 
clamjiing it in the middle and obtaining the froquoncy of the) funda- 
mental when y 

Thtr value thus obtained is generally appreciably greater than 
that obtained by a statical method in which tlic rod is juillcd out by 
an applied tensTt)n. 

Rods of diffen'Tit materials may be used as sounders in a Kundt's 
dust tube, and their Young's moduli may be comiiared, since : — 


velocity in rod = velocity in air 


^ ^ length of rod _ 

distance between dust-heajw- 


Torsional Vibrations of l^ods and Wires. — The velocity of projxiga- 
tion of a torsional disturbance along a wire of circular section may 
be found by the transfiir of monu'ntum method, remembering that 
wc must now replace linear momentum by angular mom('ntimi. 
Let tlic disturbance be suj)pos(ul to travel iinchangod in form from 
left to right with velocity II. Now suppost* that the wire or rod is 
moved from right to h'ft with velocity U, The disturbance is then 
fixed in sj)ace. Let A be a point in the disturbance and B a point 
in the undisturbed portion. The, condition of the matter between 
A and B remains constant, though fresh matter keeps coming in at 
B and an etiual (juantity Itravcs at A. 1 lcnc<5 the angular moment um 
of the part betwajcn A and B remains constant, or as mucli enters at 
B as lcav<?s at A, But at B there is no torsion, and no torsion conj»le 
of one part of the wire on the next. So that no angular momentum 
enters at B, and therefore on the whole none leaves at A. 'I'lic 
lran.sfcr of angular momentum through A is of two kinds — first, that 
due to the passage of rotating matter, and, secondly, that due to tli« 
couple with which matter to th(^ right of A acts upon matter to ih« 
left of A. The mass of matter moving through A ]>er second is 
pva'^J, where a is the radius of the wire and p is its di.'nsity. If ^ is 
the angle of tw’ist, the angular velocity is dff/dt, 'rhe radius of 
gyration of the section is j^a^. Hence the angular monwintiim 
conveyed per second outwards is Ipva^Udeldt. The? couph? due 
to the twist of a wire of length I through ^ is G r- and wq 

may put ^// ss dBjdx* Since no angular momentum goes out on the 
'Whole 

inita*dO[dx -f \ptta*Vdeldi = o. (33) 

PBut the condition of unchanged form requires that the matter 
»hall twist through (delUx)dx while it is travelling over dx, i.c, iu 
time dx[\J. 


Then 


f?? ^ 5=8 ^^dx or — U-^- 
di U dx (U dx' 

Substituting in (33) we get 

U= =“ nfp. (34) 

If we now keep the wire at rest the disturbance travels aiong it with 
velocity U = \/(«/p), and it depends on the rigidity and density of 
the wire and not upon its radius. 

It is easy to deduce the modes of vibration from stationary w'aves 
as in the previous cases. If a rod is clamped at one end and freti 
at the other, the fundamental frequency is (i//)V(«/p). For iron 
n/^ is of the order lo**, so that the ircquency for a rod i metre long 
is about 3000. When a cart wdiecl is ungreased it produces a very 
high note, probably due to torsional vibrations of the axle. 

The torsional vibrations of a wire art? excited when it is bow’cd. 
If small paper rings arc pul on a monochord wire they rotate through 
these vibrations when the wire is bowed. 


Transversi Vibrations of Bars or Rods. — \M\on a bar or rod is of 
considerable cross-section, a transversal disturbance calls into play 
forces due to the strain 01 the material much mori' imjKwtant than 
the forces due to any tension w’hich is ordinarily a])i>lied. The 
velocity of a disturbance along such a bar, and its modes of vibration, 
dc]»cnd therefore on the clastic proport ii's of the material and the 
dimensions of the bar. AVc cannot investigate th<‘ vibrations in an 
elementary manner. A full discussion will be found in Rayleigh’s 
Sound, vol. i. ch. 8. We shall onl>' give a ti'w results. 

The cases interesting in sound ’an' those in which (1) the bar is 
fr(;o at both ends, and (j) it is ckimi)ed at one end and free at the 
other. 

For a bar free at both ends tlu' fuinlamenlal mode of vibration has 
two nodes, each o'224 of tlie leiiglli from llie end. 'riic next mode has 
a node in the middli^ aiul two litliers each o*i yz from the end. The 
tliird mode has four nodes o'09.| and o-3‘)7 Irom each end, and so 
on. The fretiueiicies are nearly in the ratios 3*“: 5'-: 7“. * . . Such 
bars are used in the harmonicon. 

When one ('iid is clanqied and the other is fn'o the clam])ed end is 
always a node. The fundamental mode has that node only, 'i'he 
next mode has a second nodi* o’226 from the free eiul; th(' nt^xt, 
nodes at 0*132 and 0*3 from llu'. free end, and so on. The frei jiiencies 
jire nearly ill the ratios 1 : : 17*5. Such bars arc used in niusicjil 

boxes and as free rt'eds in organ ])i]ies. 

The most im])or1ant exaii)i>le of this type is fhe tuning-fork, 
which may be regarded as consisting of two ])arallel bars t:lam])e<T 
together at the base. The first overtom* has frequency (>*23 tliat 
of the fundamental, and is not in th(‘ harmonic s<*ries. If the 
fork be mounted on a resonance box or held in front of a Ctivity 
n'soiinding to the fundamental and not to the first overtone, the 
fundamental is l)ri.*iight out in great jnirity. 

Vibraiious of Plates. - These are for the most part interesting 
rather from tlic point of view of i last icily than of sound. W'e shall 
not: attempt to deal with the theory hen: but shall describe only the 
beautiful mode of I'xhibiling the regions ol vibration and of rest 
devised by 3 '.. 3 '. V. Chladni 1S27). As usually arranged, a 

thin metal }>la1e is screweil on to the top of a lirm upright post at 
the centre of the ])lale, which is horizontal. While sand is lightly 
scattered by a j)e])per-box over the: jilato. The ]>hite is then bowed 
at the edge and is thrown into vibration bet wei'ii nodal lines or curves 
and the sand is thrown from the moving )>arts or ventral si'gnients 
into these lines, Jorming “ Cldadni's figures." 'J'lie development of 
these figures by a skilful bower is very fascinating. A.s in the* case 
of a musical string, so here we find that tlie j>itch ol the note is higher 
for a giv’eii plate the greater the numb(*r of veniral segments into 
which it is elivided ; but the converse of this does not hold good, two 
diflereiil notes being obtainable with the sanu: number of such 
segmi'iits, tlie position of tlu^ nodal lines being, howevi'r, (iiflercnt. 

The ujquT Jim* of annexed figures shows how the sand arranges 
itself in three cases, whim the ]>lat(: is s<]uaro. 'riu* lowi'r line gives 
the same in a .sort of idealised form. log. 38, 1, cones] londs to the 





lowest poSvSible note of the jiarticular ]tlatc? used; fig. 38, 2, to the 
fifth higher; tig. 38, 3, to the tenth or octavi.: of the third, the iiumbcrB 
of vibration in tlic same time being as 2 to 3 to 5. 

If the plate; be small, it is sufficient, in order to bring out thr 
simpler sanrb figures, to hold the plate firmly betwetMi two fiiigcn; 
of the? same hand jilaccd at any point where at least two nodal 
lines meet, for instance the. centre (1) and (2), and to draw a violin 
bow downwards across the edge near the niidille of a ventral segment. 
But with larger plates, which alone will furnish the more complicated 
figures, a clamj>-screw must be used for fixing the plate, and, at the 
same time, one or more other nodal jioints ought to be touched with 
the fingers while the Ik)w is being tqiplied. In this way, any of the 
possible configurations may be easily produced. 

By similar methods, a circular plate may be made !• exhiliit 
nodal lines dividing the surface by diametral lines into four or a. 
greater, but always even, number of sectors, an odd number being 
incompatible* wdth tiio gt.neral law of stationary waves tliat t he parts 
of a body adjoining a nodal line on either side must always vibrate 
opjiositely to c^ich other, 

Another class of figures consists of circular nodal linoi along 
with diametral lines (fig. 39). 
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Circular nodal linos iinarcompaniod by intersecting lines cannot 
be produced in the mannor <icscrib(‘d ; but may be got either by drill- 
ing a small hole through the centre, 
and drawing a horse-hair along its 
edge to bring out the note, or by 
j’-j attaching a long tliin elastic rod to 
the centre of the plate, at right 
angles to it, holding the rod by the 
middle and rubbing it lengthwise 
with a bit of cloth powdered with 
resin, till the rod gives a distinct note; the vibrations arc com- 
municated to the i)latc, which consefiiiontly vibrates transvei*sely, 
an<l causes Ihi^ sand to heap itself into one or mnr(i concentric rings. 

Pajx r, ])archinent, or any other thin membrane! stretched over 
a square, (urcular, <S:c., franK?, when in the vicinity of a sufficiently 
i)0\vtTiul vibrating body, will, through the medium of the air, be 
it8< II made to vibrate in unison, and, by using sand, as in previous 
instances, iho nodal lines will be de|>icl(!cl to the eye, and seen to 
\'arv in form, nuiubtir and position with the tension of llic plat(! and 
tlic of the originating sound. The irumibrana lympani or 

drum of the car, has, in like manner and on the same jirinciples, tlie 
ju’operty of rcj)oatiiig lh(! vibrations of the extcjrnal air wJiich it 
cummuiiicatt^s to the internal ])arts of the car. 

LclU ma.y be regarded as sonicwdiat like circular plates vibrating 
with radial nodes, and with the edges tnrnt^d down. J.ord Hayhsgii 
has bhowji tliat there is a tangential motion as wcdl as a motion in 
and out. Ordinarily when a bell is struck the impulse T)rimarily 
(?xcitcs the radial motion, and the tangential motion follows as a 
matter of course. When a linger-glass (an iriverl(‘d b(d]) is excited 
by paf?sing Ihtj finger rounrl tlie circiimbjnmco, the tangential motion 
is primarily exciU!cl and the radial follows it. Some discussion of 
the viVwations of bells will bo found in Rayleigh, Sound, vol. i. 
ch. 10 (see also Bjclls). 

Singinc^ Flames . — A “jet tube,” i.c, a tube a ftav inches long with 
a fine uoaislc at the io]), is mounted as in lig, ^o, so as to rise out 
of a vessel to which coal-gas, or, b<'ttcr, hydro- 
gen, is supplied. 'J'hc sujqily is regulated so 
that wlum the gas is lighted llio flame is half 
or three-quarters of an inch high. A " sound- 
ing tube," say an inch in diameter, and some- 
wliat more than twice tluj length of the jtd: tulx^, 
is then lowered over the flame, as in the figure. 
When the flame is at a c(u*tain distance wW bin 
the lube the air is set in vibration, and the 
sounding tube giv(?s out its fundamental note 
continuously. The flame atipcjars to lengthi'n, 
but if the reflection is vievv(‘d in a vertical 
mirror revolving about a vortical axis or in 
Koenig's cube of mirrors, it is seen that the 
flame is really intermittent;, junqung up and 
down once with each vibration, sometimes 
ap])arently going within the jet tube at its 
low'est po’ini. For a given jet tub<! there is 
a ])osilion of maximum eCucioncy easily ob- 
taiuc'd Ijv trial, 'i'hc jet tube, for a ri'ason 
which will l)e givtm wlien vrv. cimsider tlic 
maintenance! of vibrations, must be less than 
half the lengt h of the sounding tube, 

A series of jujics of lengths to give any 
desired series of notes may be arranged. If 
two lubes in unison are emplo\'ed, a pretty 
examj)le of r(‘soiianco nuiy be ol)tained. One 
is adjusted so as just nut to sing. The other is then iiiude to 
sing and frcqucmtly the first will be set singing ah;o. 

Sen Si live lames and 7 < 7 a\— W lien a flame is just not flaring, any 
one of a certain range of notes sounded near it may maice it 
flare while tluj note is sounding, Tliis was first noticed by John 
L(! Come {P/iil. Ma^., 13, p. 233), and later by W. F. IlrCrrett 

iPhih Mat;., 1H67, 33, p. 2 H>). Barrett found that the best form of 
burner for ordinary gas pressure luiglit bo made of glass tubing 
abf)ut ^ in. in diameter contracted to an orifice* iV inch in diameUer, 
the orilicc ]»eing nicked ].»y a pair of scissors into a V-shaj)c. The 
flame rises up from the burner in a long thin column, but when an 
appro])iiatc note is sounded it sinhleuly drops down and thickens. 
Barrett further sliowed by using smoke jets that the flame is not 
essential. John Tyndall (SoHiid, lecture vi. § 7 seq.) describes 
a number of beautiful experiments wdib jets at higher ])res.sure than 
ordinary, say 10 in. of water, issuing from a pinhole steatite 
burner. The flame may be i() in. high, and on receiving a 
suitably high sound it suddenly drops dowui and roars. The seiisi- 
ti\c point is at the orilicc. Lord Rayleigh {Sound, ii. § 370), using 
as a source a " bird-call," a w'histle of high frequency, forined a series 
of stationary waves by rcllectioii at a fiat surface. Placing the 
sensitive! ilainc at different parts of thi.s train, he found that it was 
excited, not at the nodtJs where the pressure varied, but at the loops 
where the motion was the greatest and where there W'as little pressure 
change, in his Sound (ii. ch. 21) he has given a theory of the 
MMitivencss. When the velocity of the jet is gradually incrcase<l 
tUM is a certain range of velocity for which the jet is unstable, 



Fig. 40. — Singing 
iTainc. 


so that any deviation from the straight rush-out tends to increase 
as the jet moves up. If then the jet is just on the point of insta- 
bility, and is subjfxtcd as its base to alternations of motion, the 
sinuosities impressed on the jet become larger and larger as it flows 
out, and the llame is as it w’crc folded on itself. Another form of 
fiensitiye jet is very c.asily made by putting a piece of fine wire gauze 
2 or 3 in. above a pinhole burner and igniting the gas above the 
gauze. On adjusting the gas so that it burns in a thin column^ 
just not roaring, it is extraordinarily sensitive to some particular 
range of notes, going down and roaring when a note is sounded. If 
a tube bo placed over such a flame it makes an excellent singing 
tnb(*. The flame of an incandesc(.nt gas mantle if turned low is 
fretiucnlly sensitive to a certain range of iioirs. Such a flame may 
jump dow»n, for instance, to each tick of a neighbouring clock. 

Snvart's Liquid a jet of water issues at an angle to the 

horizontal from a round pinhole orifice under a few inches pressure, 
it travels out as an aj)parenlly smooth cylinder for a short distance, 
and then breaks n]> into drojjs which travel at dih(Tc‘iit rates, collide^ 
and scatter. But if a tniiiiig-fork of appropriate frequency bo set 
vibrating with its stalk in contact with the holder of the pipe from 
wliich the jet issiu'S, the j(’t ajjpears to go o\-cr in one continuous 
thread. Intermittent illuminaiion, however, wdth frequency equal 
to that of the fork shows at once that the jet is really brolien up 
into drops, one for each vibration, and that these move over in a 
steady procession. The cylindrical form of jet is unstable if its 
length is more tlian ir times its diamcjter, and usually tlic irregular 
disturbances it receives at the orifice go on growing, and ultimately 
break it up irregularly into drops which go out at different rate.s. 
But, if quite regular disturbances arc impressed on the jot at intervals 
of time wliich depend on the diamet(?r and spcicd of outflow (thc?y 
must bo somewhat more than ir times its diameter apart), thc!se 
disturbances go on growing and break ih<! stream up into equal 
drop.s, wdiich all move with the same velocity one af1(?r tlie other. 
An excellent account of these and other jets is given in C. V, J 3 oys' 
Soaf> Bubbles, lecture iii. 

Maintenance of Fifirnf/oMS.— When a system is set vibrating and 
left to itself, tlu! vibration gradually dies" aui’y as the energy leaks 
out either in the waves formed or through friction. In order that 
the vilu’ation may be maintained, a periodic forct! must be applied 
cither to aid lhe‘jnt(Tnal restoring force on th<! rtturn journev', or 
weak(‘n it on the outgoing journ<!y, or both. 'I'kiiK if a pendulum 
always receh-cs a slight impulse in the direction of motion jnst aliout 
the lowest ])oinl, this is equivah'nt. to an increase of the restoring 
force if n'ciuved befon? passage through the lowest point, and to a 
decrease if received after that passagi?, and in cilluT case it tends 
to maintain the swing. If tlie bob of the pendulum is iron, and if 
a coil is iflacecl just below the centre of swing, then, if a current jiasses 
through tlic coil, while and only whilt! the bob is moving towards 
it, the vibration is niainlainc'd. If the current is on while tin? bob 
is receding the vibration is clu'cked. If it is always on it only ads 
as if the value of gravity were increasc^d, and does not help to 
maintain or clitick the vibration, but nu'rtrly U) shorten the period. 
In a coniiuoii form of elect rically maintained fork, Iho 
fork is set horizontal with its prongs in a Nortical 
plane, and a small electro-magnet is fixed bctwc('n 
thtriii. The circuit of llio electro-magnt^t is made 
and broken by the vibration of the fork in diflerent ways — say, by 
a wire bridge altacht^d to the lower prong w’liicli tlijis into and lifts 
out of two mercury cups. The mercury level is so adjusted that the 
circuit is just not made when the fork is at rest. vVlien it is set 
vibrating contact lasts during some jjurt of the outward and some 
part of the inward swing. But partly owing to the delay in making 
contact through the carriage down of air oh the contact piece, and 
partly owing to the delay in establishing full current through self- 
induction, tlie attracting force docs not rise at once to its full value 
in the outgoing journey, whereas in the rd urn joiiniey the mercury 
tends to follow up the contact piece, and the full current continues 
up to th(! instant of break. Hence the attracting force does more 
work ill the return journey than is done against it in the outgoing, 
and the balance is available to increase the vibration. 

In tlic organ pipe — as in the common w’histle — thin sheet of 
air is forced throiigli a narrow slit at the bottom of the embouchure 
and impinges agiiiiist the toj) edge, wliich is made very 
shaiqi. 'I he disturbance made at the commencement 
of the blowing will no doubt set the air in the pipe vibrating in its 
own ruitural period, just as any irregular air disturbance will set a 
suspended body swinging in its natural period, but we are to con- 
sider how the vibraticin is maintained when once set gt'ing. Whjcji 
tlic motion due to the vibration iis ui) along the pipe from the em- 
bouchure, the air moves into the jiipe from the oul.sidc, and carries 
the sheet-like .stream in with it to the inside of the sharp edge. 
This stream does work on the air, aiding the motion* When the 
motion is reversed and the air moves out of the jiipe at the embou- 
chure, the sheet is deflected on to tlic outer .side ol the sharp edge, 
and no work is done against it by the air in the pipe. Hence the 
stream of air does work during half the vibration and this is 
not abstracted during the other half, and so it goes on increasing 
the motion until the supply of energy in blow'itig is equal to the loss 
by friction and sound. 
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The maintenance of the vibration of the air in the singing tube 
him been explained by Lord Rayleigh {Sounds voL ii, § 322 h) as due 
to the way in which the heat is communicated to the 
Siagiag vibrating air. W hen the air in a pipe open at both 
ends is vibrating in its simplest mode, the air is 
alternately moving into and out from the centre. During the 
(juarter sw’ing ending with greatest nodal pressure, the kinetic 
energy is changed to potential energy manifested in the increase of 
}>rcssure. This becomes again kinetic in the second quarter 
swing, then in the tliird quarttT it is changed to potential energy 
again, but now manifested in the decrease of pressure. In the last 
quarter it is again turned to the kinetic form. Now sup])osc that at 
the c?nd of tlie first quarter swing, at the instant of greatest i>ressure, 
heat is suddenly given to the air. The pressure is further increased 
and the i)otcntial energy is also increased. There will be more 
kinetic energy formed in "tlu; return journey and tluJ vibration lends 
to grow, lint if thtJ ht^at is given at the instant of greatest rare- 
faction, the increase of pressure lessens the difference from the iiii- 
disturbed pressure, and lessens th(j potential energy, so that (luring 
the return less kinetic energy is formed and the vibration tends to 
die away. And what is true for the extreintJ points is true for tho 
lialf periods of which they are the middle points; that is, heat giv(?n 
during the compression half aids th(i vibration, and during tho 
extension half damps it. Now let us api)ly this to the singing tube, 
la t th(? gas jet tube be of somewhat less than half the length of tho 
singing tube, and let the lower end of tlu' jet tube be in a wider tii)>c 
or cavity so that it may be regarded as an “ open end.*' When the 
air in the singing tube is singing, it forces tlu; gas in the jet lube 
to vibrate in the same jieriod and in such t>haso that at the nozzle 
the pressure iu both tubes shall be the same. The lowt^r end of the 
jet tube, being open, is a loop, and the node may be rtjgarded as 
in an imaginary prolongation of the jet tube above llus nozzle. 
It is evident that the pressure condilion will be fuliillt'd only if 
ilie iiKitions in the two tubes are in tlie same direction at the same 
time, closing into and opening out from the nodes together. W'lit'ii 
l!ie motion is u])w:ircls gas is emitted; whc'ii tluj motion is downwards 
j I is t:hccked. 'I'he gas enters in the half p<!rio<l from least to greatest 
])re‘>ure. But there is a slight delay in ignition, partly due to 
exj)n!--ion of incombustible gas drawn into the jet tube in the previous 
Ill’ll i>eriod, so that the most copious supply of gas and heat is thrown 
jTito tlie quarter iieriod just preceding greatest pressure, and the 
vibration is maintained. If the jet tube is somewhat longcu* than 
half the sounding tube there will bo a node in it, and now tin? condi- 
tion of etpiality of jircssurc reciuircs ojiposile motions in the two 
at the nozzle, for their nodes are situated on ojj])usit.e sid(?s of 
t Jjat point. 'Phe heat communication is tb('n chielly in tlie quarter 
Nj brat ion just preceding greatest rarefaction, and the vibration is 
not mdintainecl. 


Inter jerence of Sound. 


When two trains of sound waves travel through the same 
medium, each particle of the air, being simultaneously affected 
by the disturbances due to the different waves, moves in a 
different manner than it would if only acted on by each wave 
.singly. The weaves are said mutually to interfere. We sliall 
exemplify this subject by considering the case of two waves 
travelling in the same direction through the air. We shall then 
obviously be led to the following results : — 

If the tw'o waves arc of equal length X, and arc in the same 
phase (that is, each producing at any given moment the same 

motion in the 
I particles), their com- 

bined effect is equivalent 
^ to that of a wave of the 

same length A, but by 
which the ex('ursiQns 
of the particles are 
increased, being the 
sum of those due to the 
two component waves 

reqK’( tivcly, as in fig. 41, i. 

li the t>vo interfering waves, being still of same length A, be 
in ctpposile phases, or so that one i.s in advance of the other by 
jlA, and consequently one produces in the air the opposite state 
of motion to the other, then the resultant wave is one of the 
same length A, but the excursions of the particles are decreased, 
being the difference between those due to the component waVes 
i s in fig. 41, 2. If the amplitudes of vibration which thus 
mutually interfere arc moreover equal, the effect is the total 
mutual destruction of the vibratory motion. 
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Thus we learn that two musical notes, of the same pitch, 
conveyed to the ear through the air, will produce the effect of 
a .single note of the .same pitch, but of increased loudness, if 
they arc in the same phase, but may affect the ear very slightly, 
if at all, when in opposite phases. If the difference of jihase 

be varied gradually from zero to ^A, the resulting sound will 

2 

gradually decrease from a maximum to a minimum. 

Among the many cxporiiiirntal confirmations which may be 
adduced of these proportions we will luviitioii the following ; — 

Take a circular ])late, such as is availabb^ for the production of 
Chladni's figures, and cut out of a sheet ot pasteboard a piece of the 
shaj)e ABOCD (lig. 42), consisting of two 
eircuhu* quadrants ol the same diametiT as 
the ])latc. Lei, now, the plate be made 
in the usual manner to vibrate so as to 
exhibit two nodal lines coinciding witli 
two rectangidju* diameters. It tlie i‘ar 
bo placed riglit abovt^ the centre of tlie 
plate, the sound will be scarcely audible. 

But, if the pasteboard be intcqibsed so as 
to interc ept the vibrating segnumfs AOB, 

DOC, the note beconujs much niore dis- 
tinci. The roiison of this is, that the 
segments of the plate AOD, HOC always 
vibrate in the same direction, but oppo- 
sitely to the Kegmenls AOB, DOC. ilence, when tlu’ pusleboard 
is in its jjiace, there art? two waves of same j»liase starting Iroiii 
the two former segments, and n?acliing the ear alter etjual distances 
of transmission through tin? air, are again in the same phase, and 
produce on tlu? ear a conjunct impression. But when tlie pasle- 
Ijoard is removed, then there is at tlie ear opjiosition of phase 
between the lirst and the second pair of waves, and consetiuenLly 
a iniiiimum of sound. 

A tubular piecti of wood shaped as in I’lg. .13, and haviiqj a ]>i<‘ce 
of thin membrane sln'lched over tlu? opening at the top C, some 
dry siind being strewn over the inemlirane, is so 
placed over a circular or rectangular vilirating 
idate tJiat the ends A, B lie over the segnieiils of 
the plal<?, such as AOD, COB in the previous figure, 
which are in tlu* saim? state? of motion. 'I'lu* sand 
at C will lx? s<’t in violent movement. But if the 
same ends A, B be ]>laced over o]»posite!y vibrating 
segments (such as AOD, CUD), the sand will be 
scarcely, if at all, aflt?cU'd, 

If a tuning-fork in vibration be turned round 
Vxjfore the ear, four positions will lu* found in which 
it will be inaudible, owing to the mutual iulerlerence 
of the oppositely vibrating prongs of the fork. On 
iiiterj losing the hand between tlie car and either prong of the fork 
when in one of those jiositiuns, thtJ sound becomes audible, because 
tlu.*n one of the two interfering waves is cut oil Injin the ear. This 
(?xperim<?nt may be varied by holding the Jorh over a glass jar 
into which water is poured to such a depth lliat llie air-column 
within reinforces tlu? note of the fork when suitably placed, and tlien 
turning the fork round. 

Helmholtz’s double siren is well calculated for the investigation 
of the laws of intiTference of sound. For this jiurjiose a simple 
mechanism is found in tlu instrument, by means of which the fixed 
ujqier plate can be turned round and ]ilaced in any ])Osii.ioii relatively 
to the lower one. If, now, tlie a])]iaratus be so set that the notes 
from the upjier and lower chest are in unison, the ujiper fixed 
jdatemay be jilaced in four positions, such as to cause the air-curri.'iit 
to be cut off in the one chest at the <!xact instant when it is freely 
passing through the otlu-r, and vice versa. 7'he t wo waves, tlierefore, 
being in opposite jihases, neutralize one aiiotlier, and tJie result 
is a faint sound. On turning round the upper chest into any inter- 
mediate position, the intensity of the sound will increase up to a 
maximum, which occurs when the air iu both chests is being admitted 
and cut off cont(!mporaneously. 

If two organ jiipes in unison arc mounted side by side on a wind* 
chest with their ends close together, and are blown lor a very short 
time, they sound. But if the blowing is continued, usually in less 
than a .second the sound dies away to a small IraclitJii oi that due to 
either alone. Yet the air within the ]>i]jes is vibrating more vigor- 
ously tlian ever, but in opposite phases in the two jiijies. 'fhis may 
be shown by furnishing the pipes with manometric 1 lames plactrtl 111 
the same vertical line. When the llames are viewed in a revolving 
mirror and the pipes are blown, each image of one flame lies between 
two images of the oth(?r. Ihe essential lact, as jioiiited out by 
Lord Kaylcigh {Scientific Papers, i. 409), is not tlie common wind 
chest, but the nearness of the open ends, so that the outrush from 
one pipe can sujiply the inrush to the other, and the converse. If, 
the two pipes are slightly out of tune wlnm sounded separately 
together they sound a common note which may be higher than tliat 
due to either alo&e. Lord Rayleigh {loc. cit.) points out that this 
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is (luc to reduction of the end correction. When the air rushes 
out from one ])ipc, it has not to force its way into the open air, but 
finds a cavity being prc’pared for it close at hand in the other pipe, 
and so the extensions .'iiicl comi>ressions at the ends are more easily 
reduced. Kven the longer ])ipe m.iv b(! <!iTcctivcly shorter than the 
corrected shorter pii)e when sounding alone. 

Beats, 

When two note nro not quite? in unifjon the resulting sound 
is found to alternate between a max.imum and minimum of 
loudness R'eurring periodically. 1 o Liu'se pcriodic'al alternations 
has been given tlui name of Beats. Their origin is easily expli- 
cable. wSuppose the two notes to correspond to 200 and 20^^ 
vibrations per second ; at some instant of time, the air particles, 
through whi(‘h the waves are passing, will be similarly displaced 
by both, and eonse(|iieiith' the joint effect will be a sound of 
‘ome intensity. But, after tins, the first or Jess rapidly vibrating 
note will fall behind t.h(? oilier, and cause a diminution in the 
joint dis])lacemcnts of the particles, till, afttT the lapse of one- 
sixth of a second, it will have fallen liehind the oth(.*r by half a 
vibration. At this moment, therefore, opjiosite disjdaeenicnts will 
l.)C produced of the air particles by the two notes, and the sound 
due to th(*m will be at a minimum, 'i'his will be followed by 
an increase of iritensily until the lap.se of another sixth of a 
second, when llie less rai)i<I]y vibrating note will have lost 
another half-vibralion relativctly to the other, or one vibration 
reckoning from the original perif)d of time, and the two com- 
ponent vibrations will again cons])ire and n j.iroduce a maximum 
effect. Thus, an interwd of oruj-third (d‘ a second elap.scs 
between two successive maxima or lieats, and there arc pro- 
duced three beats per second. By .similar reasoning it may 
b(? shovNT. tliat the number of beats per.scccind is always cr[ual 
to the difference between tl^c mimbers of vibralion.s in the .same 
tim<? ('orrcspondiiig to the two interfering notes. 1 'he in(»rc, 
therefore, tiu'se are out of tune the more rapidly will the beats 
follow each other. 

Tho foTTu.ilif)!! of heals may bo illustrated by considering llie 
<U.sturbance at »iiiy point diu^ to two (I’.'dus of was i's of ecpial anipii- 
tudo a I'uid of ncar]y <^qii/il ire. jiieiioirs ;/.j. If w<‘ iiieasuie the 
tini'! from an inslani at which th<? two are in the same plia.se the 
resultant distui iiance is 

r ^ a sin f « sin 2rrnJ 
— 2 a cos ir(ai - sin ir(n, + njf, 

which may be reganled as a h?.rmoiiic <Ii!'tnrbr',nce of frequency 
('h r hu- wilJi amjilitnde 2('; 00:; ir(?.q — iO/.vlu\\lyvarviugviri 
fh#: time. Taking the .scpiares of tlu- ainjdftiKle toVepresc'iit iho 
intensity or loiidiursf? of the .sound wiiicli would be heard by an 
car at the iioint, this is 

4rt- cos® 7r(77j ♦ - n.^t 
= 2«‘-’{l h cos 2tr(l1^ ~ 

a value which ranges b('twcen o and with frequency 
The s.Jiind swells out and dies down - Vn limes per second, oT 
there are a;,— heals per secoiul. If, im^tead of considering' one 
I>oint in a succession of instants, we consider a succession of points 
along the line of propagation at the sanu; inslani, we evidently 
have waves of anqditude varying from 2a down to o, and then uji 
to 2 a again in distance V|{v^-^v.J). 

Thtj j)heiioinena of beats may Ix’ easily ob.served w’ith two organ- 
pij)e^ put slightly out ol tune by idacing ihe hand near tlu? open end 
of one of thein, with two ninsical sitings on ii resonant chc.st, or with 
two tuning-forks of the same ]nlch mounted on their resonance 
boxes, or held over a resonant cavity {• ech as a glass jar), one of the 
lorks living put out of tune by loading one prong with a small lump 
of beeswax. In the last instance, if !jjo torics are I'jxed on one 
solid jiieco of woofl wliich can be gra‘q)i'd Ncith tlic hand, the beat 
will be acdiwtlly ielt by the hand. It cmc’ pnmg of e.'ich fork be 
fiirnislu^d witlfa small ])l;iin mirror, and it beam of light from a 
lumimais ]ioiiit bo relleclcil successively by the two mirrors, so as 
Iq form an iniu,e<; on a distinct screen, when one f(,rk alone is put in 
vibration, Ui* • will move on the sen vn and be seen as a lii\e of a 

certain length. li both forks are in vilnation, and are jK'rfectly in 
tune, this line m.iy cmIIkt be increased or diminislied jiermanently in 
length acciorcling to th<* diffttrenc<? of phase bcstwceii the two sets 
of vibrations. Ihit if the forks be not rpiite in tunc tlien the length 
of the image will be hnind to Uuctuatc between a maxiruum and a 
minimum, thus making the boats sensible to the eye. The vibro- 
graph is also well siiite<I lor the same ]nir]H)se, and so in an especial 
manntjr is ITehnholtz’s double siren, in which, by continually turning 
round the box, a note is ]irodiiced l.>y it more? or less out of 

trnna with f he nolo formed by the lower chest, according as tlu? handle 
lU&QveU more or ic;ja rapidly, and most audible beats ensue. We 


have already explained how beats are used on flcheibler's tonometer 
to give a scries of forks of known frequencies. Beats also afford 
an excellent pmctical guide in the tuning of instruments, but more 
so for the higher notes of the register, inasmuch as the same number 
of bciat's are given by a smaller deviation from unison by two notes 
of high pitch than by two notes of low pitch. Thus, two low notes of 
32 and 30 vibrations respectively, whose interval is therefore or 
m, f .r. a' semitone, give two b(?atH per second, while llic same number 
of beats are given by notes of 32 X 16 (four octaves higher than the 
first of the preceding) or 512, and 514 vibrations, which are only 
slightly out of tunc. 

Jieais and Dissonance . — As the interval between two tones, and 
consequently the number of beats, increases the eftect on the ear 
becomes more and more un])lcasanl. 'fhe sound is jarring and harsh, 
and wc term it a “ dissonance " or “ di.sconl." In the middle notes 
of the mu.sical rcgi.stcr the maximum harshness occurs wdicn the 
beats are about 30. Thus the interval with frequencies ^05 
and 528, givdng 33 beats in a second, is very dissonant. But tlu? 
interval h^^c*' gives nearly twice as manj’* beats and is not nearlv 
so dissonant, 'i'he minor 'third a*c'* with 88 beats per .second shows 
•scarcely rmy roughnes.s, and when the beats rise to J32 per second 
the result is no longer unpleasant. 

We arc then led tc conclude that beats arc the physical founda- 
tion for dissonance. The frequency of beats giving maximum 
dissonance rises as wc rise higher in the musical scale, and tails 
as we ilcscend. Thus t/'c”' and have each OO beats per second, 
yet I he. fornii't is mon' diFsonant Ilian the latter. Again h'c'* and 
t'G have each 33 boats per second, yet tlic latter interval is jiracti* 
cally sivioolli and consonant. 1’his be.at theory of dissonance was 
first put forward by Joseph Sauveur (1053*1710) in 1700. Kobrrt 
Smith (Harmonics, 2'n(\ ed., 1750, p. 95) states that Sauveur “in- 
ferred that octaves and other simple concords, whose -cibrations 
coincide very often, are agreeable and pleasant l)ccause Ihcir V>eats 
arc too quick to be distinguished, be the pitch of the sound.s ever so 
low; and on the contrary, that the more complex consommcfs 
whose \-il>rations coincide seldom are di.«agr(‘(!ahlc bt‘causc we can 
distinguish their slow Ix'ats ; which displease the car, says ho, hy 
reason of the inequality of the sound. And in pursuing this llioiiglat 
he found that those consonances which beat taster than six limes 
in a second arc the very same that musicians treat as conconls; 
and that otlu’vs which bc'al slower are the discords; and he n,dd.s that 
when a consonaiu'C i.s a di.scord at a low pitch and a concord at a 
high one, it beats sen.sibly at the fonn(?r pilch but not at the latter," 
But Sauveur fixed the limiting number of Iv'uts for the discord 
far loo low, and again he ga\’0 no account of dissonancas .such as the 
seventh, where the fnqueiicy of Tne beats between the tnnda- 
mcntals i.s far beyond the number which is unpleasant. Smith, 
though reeogniJ^ing the unplea.santnesr, of heats, could not accept 
S.'i.n\eur's theory, and, indeed, it ieceive<l no acceiitance till it was 
ri'discovered by Helmholtz, In whose in\-eM(igations, record<?d in 
his Scnsalions 0/ Tone, wc owe its satisfactory (‘stahlishmcnt. 

Suppose that we start with two simple tones in unison; there is 
perfect ctmsoiumcc. Jf one is giailually raised iu pitch beating 
heijiiis, at first easily countable. But .'ls (he pitch ol the one rises 
the be.ats become a j.ar too frequent to roiint, and only perhaps 
to a trained ear recogni7able as l)etits. Tlie two tones a.re now 
dissonant, and, as we ha\ e seen, about Hk? middle of t.lu‘ .scale the 
maximum dissoiuuice is wi.cn there are between 30 and beats ])CT 
f.ecoiul. 11 the jiitcli is raised still further tlu? dissonance lessens, 
and when there are about I3(^ beats per second the interval is con- 
.sonaiit. If iil-l tones we.rc pure, dissonance at this part of the .scale 
would not occur if tlic. interval were more than a third, lint we 
have to iem»'iul>or tliat vith strings, pipes and instinnients gener- 
ally the fundamental lone is accompanied by overtones, called also 
“ upper partials," and U'ating within the dissoxuuiGc range may 
occur bt'tweca these overtones. 

Thus, suppose a fun (lumen lal 25O has present ^^ith it overtone 
harmonies 512, 70S, 102.4, 12S0, ic., and th.Mt we sound with it 
the major seventh with lundamcnlal and having harmonics 
<)Go, i4.|0, tSre. The two sets may be arranged tlius 
c 250 512 708 1024 J2S0 

b 480 9b« 

and wc see tliat the fundaTncntal of the second will beat 32 times 
per .second with the first overtone of the first, giving di.ssoiiuiice. 
ITie first overtone of the second will beat *>4 times per seconil witk 
the third of the first, and at such height in the scale this frecpieiicy 
will be unpleasant. The very marked di.ssonaiicc of the major 
seventh is thus cx])lained. We can see, too, at oiicc how the octave 
is such a smooth consonance. Let the two tones with their liurmomc 
overtones be 

256 512 708 1024 12S0 

512 1024 153^^* 

The fundamental and overtones of the second all coincide with 
overtones of the first. 

’I'akc as a further example the fifth with harmonic overtones as 
under 

25G 512 7(>S 1024 1280 1530 

384 708 11^2 i530. 
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The fundwnental and overtones of the second either coincide wiih 
or fall midway between overtones in the first, i\ud there is no 
approach to a dissonant fre(]ucncy of beats, and the concord is 
perfect 

But obviously in either the octave or the fifth, if the tmiinjif is 
imperfect, beats occur all along the line wherever the tones should 
coincide with })erfw;t tuiiiug. Thus it is easy to delect a want of 
tuning in tliosc intervals. 

The harshness of deep notes on instruments rich in overtones 
may be cxjjlaincd as arising from beats bclweeu successive over- 
tones. Thus, if a note of frequency 04 is soiindcHl, and if all the 
successive overtones arc present, the dillerence oi frequency will 
be 04, and this is an unpleasant: inlcrvcl when we y,('t to the iiiiddh* 
of the scale, say to overtones 256 and or to 512 nnd 571). Thus 
Helmholtz explains the j’lrring and braying which arc sometimes 
heard in bass voices, ‘'J'hose cases miu;l serve to illuslTute the 
theory. For a full discussion see his Sfinsiffion:^ oj Tone, ch. 10. 

Dissonance bciwem Jhirv Tones, — \Vh(.‘n two sources emit only ]>ure 
tones we might expect DiuL we slKuild Iimn’O no dissonance when, ;is 
in the innjor seventli, the heal frecjifencv is greater th.ui the rauirc 
of harshness. But the intcr\*id is still clissi.nant . and this is to l)e 
explained by the fact that the two tones unite to give a third tone of 
the trecjucncy of Iht^ beats, easily heard when the two jwim.iry 
tones are loud. This lone may be within dissouaiice nin.j'e of cim 
of the primaries. Thus, talfc the major seventh with tre<)uenri«M 
25b and 4S0. Th^'re will be a tone Ircquency 480 — 250 — 224, and 
thivS will be very dissonant witli 250. 

'rhe lone of the Irequejicy of t he he its wa-s disco\'ercd by Georg 
Anclrcas Sorge in 17.40, and in(lef)eudontly a few \ cirs l.ater by 
Giuseppe Tartini, after whom it is’name 1 . ' It may e.isily be Iiear‘1 
when a double whistle witli notes of ditteront: pitch is I^Iowii strongly, 
or when two gongs arc loudly sounded close to the lavan'r, 1 1 i.s hear- 1, 
loo, when two notes on the liarmoniiini are loudly sound Ml. p'or- 
lucrly it. was generally siipjioscd that tlv* TarliTii tom; was due to 
the heals theuisclvf?s, that: the mere variiiion in the nniplil ude 
was ccinivalcnt, as far a.s the car is concerned, to a S'.ip>‘rpo.dl.io:i 
on the two ori.i'inal tones of a smooth sine disphicnnent: of the same 
periodicity as that variation. This view h is still some supporters, 
and among its recent advocates are Koenig and fJ<*finann, Ih.it 
it is very dil'iicuU to suppose that the same sensation would be 
iu'oust'd hy a truly pcnolic displacement n^pr'^setiled by a smooth 
curve, and a displacemenl in which the p<*riod is only in th(‘ ainplitu In 
of the to-anddro motioii, and which is ropres.;.il;e.l by a jag.;;.; I 
curve. No explamiliuii is given by the supj» odiion; it is merely a 
staiemont which can hardly be accepted unless all other ex])liha- 
tiuiis fail. 

Combination Tones . — J Iclmliol Iz ha.s given a the- >ry which cert unly 
accounts for the ])r()tluctioji of a tone of tiiv Irc juvncv ot llu; 
and for other tones all grouped under ine minij of “ co.adi.faiiuii 
tones and in his of Ton-,' (cdi. i r) he? examines the heats 

due to these combination tojies and ttvir etlects in ])roduc.ing 
dissonance, '.riio example wo have giveai above of the major sevoath 
must serve hero, The reader is roK-uivd to tl\e lull dis<uu>sioi\ l)y 
Ildmlioltz. We slicdl conclude by a biief account of the ways 
in which combination tones imiy be pro !uc‘‘ 1 . There jqqicars 
to be no doubt th:it tluy are prolncul, ;i'id t'lo o ily qtu:.)Li )n is 
whether the theeny accounts suihcienlly for tie; iuleiisiry cf the 
lojn's actually heard. 

(‘o:;ilanat;ion tone.s may be produce I in Tireo ways: (i) In the 
iieigliboLirhood of the source; (j) in iho receiving iuecUaiiitmi of 
the car; (.p in the me.lium cons eying tin.; waves. 

I. W'e may illustrate the lirsr >d ])y valcing a case di.;- 

cusscd jy lielmliollz (Scnsatijns nf Tonti, app. xvi.) wlwnj the 
two sources arc reeds or ]npes blown from i.Iu; same wind-chest. 
Let us su])pose that witli constant e.xcv.-s of ])n;ssiire, /.», jn the 
wind-chest, th.e amplitude ]jroduced is ])Jui)oni'jnal to the pressure, 
so that the two tones i.aAiinj; may l)e repre.jcjned by pa sin 
and pb sin irtnj. Now as e.tcli suiirce lei;.s out the wind periodi- 
cally it attecl.s the prcMSui'e in the cliest so that wo cannot re- 
gard this as constant, but may talce it as lit; tier represented by 
■p d- Aa sin ( 27 r/q/ 1 f) sin i^ztenj j- /), Then the issuing dis- 
turbance will be 

{p \a ^rin {zrnj -f c) I- oin + /)}{« sin -f b sin 2vtt,A\ 

~ pa sin 27 r;q/ *f pb sin 

I a'‘\ ci^\ . j 1 \ 

-f- cos e — ;■ cos (.jTTjq/ + c) 

1 t b'fl . , , r, 

-p ^ cos / — ^ cos (47r//d { f) 

-b cos | 27 r(//i — Ii.jt -r e} — cos {2ir(«i + n..)t c\ 

4- cos •l2>r(»i — n,2)t - /J — c(js [ 27 r(«j -f- ;z.J/ d- /} (35) 

ThuS; accom])cnying the two original pure tones there are (i) the 
octave of each; (.i) a lone of frecpiency (/q — n.,)\ (3) a tone of 
frequency (Wj The second is termed by Ibdmholtz the 

difference (one, aud ibe third th<;siunmati\/n tone. The amplitudes of 


these tones are proportional to tho prodnets of 0 and h multiplied 
by A or jti. rhese combination tones will in turn react on tlu' 
pressure and produce new combination toties with itw original 
tunes, or with each other, and such tones may be b vineil of tlto 
second, third, &c., ord(T. Jl i.s ovideiU that we may have tones oL 
frtK2Uoncy 

hn^ hni — An^ A/t, -f- kn,i, 

where h and b are any integers. But inasmuch as the succef-sivi' 
orders are onqhntioiud t.) A A'-* a’*, or ^ /n'^ and A fx are small, 
they arc of riqjitlly dccre.ir ing iinpoi taiice, and it is not certain 
that any beyond in eqiudiv>u ( s.5) cmTespoiui to our aclu; 1 

scnsatioiLS. The comljitiaiioii loues thus ]iroduced in the soiiu..' 
should have a physic.d e.xistence iii llu' e.ir, and the amplitinlt . 
of tiio.se re]. resent vd in (p,) should be dI (he .same order. 'Ili;- 
coiulilioiis iissunied in this uivi sligalion are i-robablv nearly realiyi' I 
in a harmonium aiul in a tlouble f.irru of tlu* form used by Helmholl?, 
and ill these oases then' ce.u W no vloubl that ra l.iial objective tom ' 
are jiroducod, lor they may lx* tleleclt'd liv the n.i(l of resonators of 
the Iretjuency of the tone sough I lor. If the tones liad no existence 
outsiili* the ear then resuijati>rs would not iucree.se their J<»ii(ln(‘Rs. 
There is not much dillicully iu detecting tin* ddlereiice tone liy 
a resonattur if it i.s held, sa>’, close to the lecil;; of a hanuonium, 
and Helmholt/ succeeded in deteeting tlu' ‘aiiunialion tone by the 
.ii<l of a re;;ouator. h'lirther, Kiicker and IMier, u;,ing a sirl’ii as 
source, have succeeded in maUiiig a fork ol the appro]niate ]>iteli 
respond to lx Ih dilb) cncj' ami siimnuit ion Iocs {Phii'. Man.^ 
.to, P- .tp). bhil ill. re is no doubt lluit it is very dillicult 
to lielect the summMion lone l*y the car, and m .ny woricers liuve 
doubkul the ]>ossibilily, iu>l\\ it listaiuling l])e t vidime of such an 
observer as llehnlndlx:. rrohab))' tin* b ed noied by Mayer (/V///, 
Mil';,, 1^7^^ 2, p. coo, or R:'.vh jgh, Soitncf, § that sounds of 

com-iderable int<*nsit\’ when lir,'ir<| by Ihemselvi^fi are liabk* to l.e 
eomplc'tt ly olditcratcd by graver sounds id sullici<’nt lorce goes 
lar to eNjilam thi.s, lor the summation toms arc ol course always 
accmujK'vUiisl by such giiocr souml.s, 

2. The sicoiid ukkIc of jwoduclion of ennd»inn.1 ion tones, by 
the mechanism of the receiver, is di; cusf.ed )»y Iblmhollz (.sW/mT 
tions 0/ TonCs App. xii.) and Rayleigh (.Smmr/, 1, ^ (»8), It rle])eu(ls 
oil the restoring lorce due to the disjdacemenl ol the receiver uo. 
being accurately pr<*])mtit jial to the disj.liicc ineut. ‘1‘his want ol 
]>ro]»urtion;dily will Ij.ivo a ]x riodicity, that ol the impinging wav es, 
and .so will prorlute vibratiiuis just as doivs I he variation ol i/K'waire 
ill the case last investigated. W'e may set; how lliis occurs by 
siijqiosing that tlie resloiing l^>rce ol the rtvAiving mechaiiisiu is 
r«pre:.c;iitetl by \A (• g.i ', \viie;i‘ ,v is (he dis])l;ic.emenl and /u.v ' is 
Ntry small, i.el an (nUiiulI force !•' r.ct t.n llu,; .system, ami lor 
siiiqdicity sn]»]>oS(; its ].en(Ml is so gieal et.mpaicil with (hat of (he 
mechanism that w<; may take it as ])ractiCtiJiy iu equilibrium wnh 
the restoring force, d'hen !•“ — A.v 1* Now /ua- is very siUidl 

coiiqiared with A.v, so tlud a is nearly iquiil to I7A, ;uul as an a])j)j(;.x- 
imaiitin, F A.v | /aP'/A-, or a - V/a. — (uI'7A=‘. Sii]>]>ose m»w 
that F — • «siii 27 r«,f d- b i'bi 2 irnJ^ the focoml P rill will e\Mleiilly 
produce a seiics ol combination tones (.>t ].eiioilicities 2/q, 2 /a., 
/q • anti w, -}■ Uu,, as in the liist. im.:ili..»tl. 'i'lu re can be no 
doubt that the car is au iinsymiiietricid viluatt.r, amd that li makes 
combination tones, in stnne such way e.s is here iiitijcaltxl, t)ut t/f two 
pure Itmes. Ih-obably in most cases t he combination tunes wliitdi we 
he. O’ are tiniH made, and possibly, too, the loaos detected by Koenig, 
.'.’id by him named “ beat* times." lie lound that if two tones ol 
(r«i|uenciL‘s b aud 7 arc sounded, ami il 7 lies bclvveeii Sp and 
(.N I Dp, Liieii a lt*ne of frequency t itli'T (N d* *)/^ “" V. '*1 
ij eqm nc.y 7 - N/b is h''ard. The tlifhculty in }b‘lmlit)h/'s I lx 01 y 
i:. to account for the audilhlity of such beal tone.s when iJiey are 
ol a higher order tJian ilu* tust. Kiudter i(.nd Jakser t|uite laded to 
delect their exit rnal txi .lence, so UkU .'q.js’aently (hey are md 
])roduoed in (he sfuirce. 11 we are tf) .Miuit; dial (he j<.m ■. ret eivcrl 
by the ear are ])ure anrl tree from jsirtials, the ioudnes:, of (ht: Ix al- 
t ones w't add a]’]urar to sliow that 1 lelinhoUz'f. liicory is not a 
ctmijilet'.' I'.ecount. 

4. The third utode of ]uo'.lucLioa of uunbinatiun iom s, the jau- 
(luctioJi in tJic mediuni il.alf, fellows Jrom the v.MVue; vtha.ily 
ot (lilferent part?, of the wave, .is inve.‘;tigale<) at (he b<7;inning of 
tliis article. Jt is easily si. own that ailer a tinie we sliall liav e 
to superpose on the original di:*p)a(x.nieiji a di, plat. eincnL juopoi' 
tional to tire s<iuare of liie ]»;'jia]e veloeily, and tliis will ilHiU' 
duce just the same set i.(i con, . bine, ( ion l<.n(s. J'hiI j.robr.bly iu 
]n‘acticc* there is not: a sutticienl inurv.d betwi eu r.ourc<; ami lu arer 
lor these tones to grow ijdi> any imporlaiie.e, and they can at most 
fcut only a small addition to those Jorined in the suiircc or the ear. 

liiiiLiooKAi'n V. the liusLory oi exj>eriineiilal and tiicuretical 

acoustic i see F. R(...senbcrger, (jurdiichlc dcr rhysih (rfeSz- 180“) ; 

J. C. roggendorll, Gcsdiidite dvr Thysik (1879); and Jv. Gi rlaiid and 
F. 'iraumiiller, Ocschichte dvr pkysihalischim Ti^xperinumtitrAunst 
(1800). 'llio ‘•.i.aiidard treatise on the mathemati(.:;d thiory i.s Lord 
ibtyh igh's Theory of Sound I'yml ed., 1804); this v.ojk aJ.so contains 
an ' account ol <.xperinjcntt',l veiiiications. 'fhe .‘A-riie author's 
Stienti/ic Papers contains mv.ny experimental ami mathematical 
conlribationH to the .scic-m:e. H. von Mclmliollz treats the theoretif al 
iwsjActs of bound iu liui nbvr drm ma(hcmaiisiftvn 
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Pvnu'ipien def Akustik (180R), and the physiological and psychical 
jist>ccts in his Die Lehre von den Tonempfindun^en (ist «d., 1H63; 
51 1 \ cd., 1890), English translation by A. J. Kllis, On the Sensations 
of Tone (1885). Sedlcy Taylor, Sound and Music (1882), contains 
a simple and'cxccllent account of Helmholtz's theory of consonance 
and dissonance. J<. Koenig, QueUiiies experiences d'actmsiique (1882), 
describes ap]>aralus and (.‘X]*>crimenls int.end(!d to sliow, in op- 
l)osiiioTi to ll(‘lmlioItz, llial beats coalesce into tone.s, and also tlial 
the ciiiali1.y (jf a rK)ti‘ is all<.ct<'d by alteration of phase of one of its 
component ovt'rtoiK's relative to the phase of the fundamental. 
Lamb, The Dynamical Theovv of Sound (1910), is intended as a 
steppi ng-stone to the study of the writings of Melmliollzand Kayleigh. 
Barton,', / Text- Hook on Sound (1908), aims to ])rovide students with 
ii textbook on sound, ernlu'acing both its ex])erimental and theo- 
retical ct.-. J. H. J\)ynling and J. J. Thomson, Sound (5th ed., 
1909). ( uiitains a descriptive account of the chief phenomena, and 
an vl< nivniarv mathematical treatment. John 'J yndall, Sound (5tli 
ed., 189^-^), originally delivcired as Iccturt's, treats the subject descrip- 
£i\ rly, and is illustrated by a large number of excellent exvK'rinnmts. 
Ufood gt'iioral accounts are given in J. L. G. Violle, Cours dc physique^ 
tome ii., '* Acoustique A. Winkclmann, Handhuch dev Physik^ 
Band ii., “Akustik"; Muller-Pouillet , dcr Physik (1907), 

ii. i; L. A. Zellncr, Vortvuiic libev Akustik (1892), pt. j, ])hysical; 
]n. J, ]>hysiological; R. Klini])ert, Lchrhiich dev Akustik (1904- 
J907); A*. Wiillner, Lehvhuch dvr Experimental physik (1907), bth cd., 
vol. i.; and C. L. Barnes, Practical Acoustics' (1898), treats the 
subject i'.\])erimen tally. (J.H. P.) 

SOUND, THE (Danish Oresund), the easternmost of iho. straits 
gi\'ing (entrance to the Baltic' S!ea from the Caltegat, between 
tiu* Danish island of Zealand and Swc‘den. Its extreme kjngth 
reckoned from tht; y)romontory of Kullcn to that of Falstcrbo, 
both (ui the Swedish shore, is 70 m. Its narrowest point is 
b(‘lwcen Helsingor in Denmark and Hclsingborg in Sweden, 
which iire 3 m. apart. Its extreme widtli, 30 m., i.s towards 
the south, where Kjogc Hay indents tlie (!oast of Zealand. Three 
islands lie in it — liven,, belonging to Sweden, and Saltholm and 


The operation of sounding is readily performed in shallow 
water by letting down a weight or “ lead ** attached to a cord, 
which is marked off into fathoms by piece.s of leather, rag and 
twine. The bottom of the weight usually presents a hollow, 
which is filled with tallow, so that a portion of the material 
from the bottom may be brought up and give an indication 
of it.s nature as well as an assurance that it has really been 
touched. 

P'or depths over 20 fathoms sounding machines are often 
employed, and for deep soundings they are practically indispen- 
able. In them wire, the use of which for this purpose was 
introduced by Sir William Thomson (Lord Kelvin), has entirely 
superseded hemp gear. Its smooth surface and minute section, 
reducing friction to a minimum, give a rapidity of descent of 
about 100 fathoms per minute, and this velocity is not materially 
diminished even at great depths. Reeling in may be accom- 
plished at nearly the same rate. Soundings are thus obtained 
with a degree of accuracy not formerly possible. The apparatus 
is light, compact and automatic in its action. Soundings 
with wire can be carried out at night with the same facility as in 
daytime, and in almost any circumstances of wind and weather 
short of a strong gak', against which the ship ('ould not steam or 
face the svn, A sounding of zooo fathoms may be obtained in 
twenty-five minutes from the time the weight is lowered to the 
time the order is given to put the ship on her course, or in half 
that lime if sounding from astern and going ahead on getting 
bottom; 2000 fatlioms will require forty-five minutes and 3000 
fathoms sevent\‘-fivc minutes. Bt^yond that depth, much 
greater caution being re(]uircd, the time occupied is correspon- 
dingly increased, and reeling in must then be done very deliber- 
ately. A sounding of 5269 fathoms was obtained near the island 


Anb'igcr (whi(')i is separated from Zealand by a narrow channel | of Guam by the U.S. cable-surveying ship “ Ncro.^^ Soundings 
at (\)j)cnhag(;n), belonging to Denmark, the strait between j at such depths may occupy as long as five or six hours- 
Aiiiager and Saltholm i.s called Drogden, and is followed by the | Among the sounding machines in general use the Lucas 
larger vessels pa.ssing through the Sound. The extreme depth ' carries nearly 6000 fathoms of 20-gaugc wire, and is fitted with 
of the Sound is about 14 fathoms. Navigation is ()j)en in winter, I two brakes — one a screw brake for holding the reel, 
thon;.h. three instances are recorded of the Sound being I when rcquin?(l, the other an automatit; brake for 
Inz.:* romj)lctcly over: in 130b, 1830 and 1836, From the 1 stopping the reel wdien the w'eighls strike the bottom. 

T5th I ;itur\’ Denmark levi<Hl “ Sound dues ■’ on foreign vc.s.scl.s j A guidcr for the purpose of winding the wire uniformly on to 
passing through the strait, the IIan.se traders and certain others ; the reel is also attached, and is worked by a small handle. After 
being exempt. In the 171)1 centur>’ quarrels aro.se on this j leaving the reel the wire passes over a registering wheel, the 
mailer betw(;eri Denmark and the Netherlands and Sweden, j dial of which indicates the amount of wire run out. Simihir 
while in modern times the jiowers found the dues irksome, j machines of smaller size are supplied for use in bouts. The large 
and in 1843 and 1853 protests were made by the I machineis represented in fig. i. 

rei)re.senlatives of tht* United States of America, 
but Denmark based her right on immemorial cus- 
tom, and adhered to it. In 1856 the matter came 
up in connexion with the nMiewal of the treaty of 
1826 between the two countries ; considerable tension 
resulted, and the possibility of reprisals by the 
United .States against the Danish possessions in the 
West Indies was (liscu.s.se(l. Hut the treaty was 
provisionally extended to the following year, and 
a conference in Copenhagen, at which most of the 
affected powers were reiiresentcd, resulted in the 
remission of the due.s from the isL of April 1857, 

Denmark receiving a united compensation of 
30.476,325 rix-dollars (eciualling about £4,000,000), 
out of which th(; amount fiaid by the British 
government was £1,125.000. The annual income 
accruing to Denmark from the dues during the 
ten previous years hud been about 2,500,000 rix- 
dollars. 

SOUNDING (for derivfition see Sound above), 



the term used for measuring the depth of water 
(and so, figuratively, of an>'thing). The process 
of ascertaining the depth of the sea has been 
prac’tised from very early times for j)iiq)oses of 
navigation, but it is only since the introduction of 
submarine telegraphy that extensive efforts have 
been made to obtain a complete knowledge of the 
contour of the ocean-bed (see Ocean). 


(From Whartem's Hydro^phic Survey - ) 

PiG. I. — Lucas Machine?. 

A, 3^ cel or drum. H, Measuring wheel. 

B, Brake. L Indicator. 

C, Brake lever. K, Slop. 

D, Springs. L, Wire guiding roller. 

E, Kegulaliiig screw. M, Handle for working roller. 

F, Hand wheel. N, Bolt. 

G, Swivelling frame. O, Screw Brake, 
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Heaving in is accomplished by means of a hemp ** swifter ” or 
driving belt, which conveys the motion of the drum of a donkey 
engine to the drum carrying the wire of the sounding macliinc. 
It being impracticable to regulate the speed of the engine by hand 
according to the heave of the ship, in order to obviate the sudden 
and exce^ive strains on tlu; wire so caused^ an ingenious mccimnical 
arrangement has been lUted by which frictional disks, geared by 
cog-whocls and capable of adjustment are iiilcqioscd on the axle 
connecting the grooved wheel actuated by the hemp swifter and 
the revolving drum carrying the wire. By this amingement the 
latter can be controlled as desired, both in speed and direction 
of motion, by means of a lever regulating the strap on the frictional 
disks, which may be set experiment to act at any given tension 
of the wire. As the tension approaches tliis limit, the velocity of 
revolution of the drum is automatically checked; and if the tension 
further increases, the motion of the drum is actually reversed, 
thus causing the wire to run out, until the tension is relicv<‘cl 
sufficiently to allow the frictional disks again to act in the 
direction of heaving in. The drum may be sto]>pcd instantly by 
moving the lever in the projier direction to throw tlic apparatus 
out of gear. 

Galvanizerl-steel wire of 20-gauge and 21 -gauge is sui)plied on 
drums in lengths of 5000 fathoms. The 20-giiuge wire wlien new 
luis a breaking strain of 2^0 th, and the smaller wire 190 tb. I'he 
large machines will hold sufficient quantity t)l the larger wire lor 
the deepest soundings; there is thert?fore no longtjr any necessity 
for the smaller wirej and its use is not recornmemlecl. The zinc 
wears off to a considerable! extent with constant us(!; it is necessary 
to pass the wire through an oily wad wlumevcr soundings are 
suspended for a time, and the surface layers on tin* drum should be 
kept well coated with oil and covered over with oily waste. A 
fortnight's continuous use is about the limit to the trustworthiness 
of any piece of wire; no amount of care will prevent it from bc^coming 
brittle; and directly it can be snajiped by twisting in iht? hand, it 
should be condemned and passed on to the boats’ machines. A 
magnifying glass will assist in examining its comlition. Taut and 
even winding on the reel from the drum is most important; otherwi.se, 
when heaving up after a sounding, the strain forces eacli layer as it 
comes in to sink down amongst the jircvious layers loosely reeled 
on, with the result lliat at the next sounding slack turns will sud- 
denly develop on running out, to the grciat risk of the wire. 'J'lu! 
wire is liable to cut grooves in the interior of the swivelling frame; 
a file must constantly be aiqilied to smooth these down, or they will 
rip the sjdices. A roller of hard steel, un<lern<?ath which win* 
passi.'s, and which placed in rear of the swivelling frame, obviates 
this to a groat extent. 

Splices arc made about 5 fU in length, oni! wire btiing laid rouiul 
the other in a long spiral of about one turn per inch. A seizing 
of fine wire is laid ov<u* each end and for 2 or 3 in. up the 
splice, no end being alh^wed to project, and solder is' tlien a}>pUetl 
tile whole length of the splice. I'hree more seizings should be placed 
at inl(!rvals. Splices are the weakest iiiirts of the wire, and their 
multiplication is to be avoided. 'J’hey should be, frequently 
examined and their position noted, so tliat in luuiving in they 
may be cased rouml the wheel w’itli the guider nearly in the centre, 
to avoid tearing. 

Under 1000 fathoms a lead of 30 to 40 ib weight ran be 
recovered, and no detaching rod is necessary. At a little risk 
Sounding to the wire, when sounding from aslerri up to that 
Rods and depth, the ship may go ahead directly bottom i.s 
Sinkers, struck, increasing speed as the wire (’omes in; the 

great saving in time thu.s effected will often justify the increased 
risk of parting the wire. For greater depths the “ Driver 
rod is the best detaching apparatus for slipping the sinkers; 
its construction is easier than that of the “ Ikiiilie rod/’ and 
with a piece of gas pijMng cut to the piop(?r length the shii)’s 
bhutksmith can make one in a day. Both rods are fitted with 
tubes to bring up a specimen of the l;ottom, and the same 
sinkers fit them both. 

The “ Driver rod ** is shown in fig. 2. ABC i.s u tube about 2 ft, 
in length, fitted at the top with a flaj) valve D, working on a hinge at 
E. The lower part of the tube C screws on and oil, and contains a 
double flap valve to retain the bottom .specimen. The .sinkers W\V, 
each 25 tb in weight, conical in form, and pierced with a cylindrical 
hole through which the Driver rod passes loosely, are slung by 
wire or cod line .secured to a flat ring or grummet shown at L 
and passing over the stud G. A stud K on each side of the tube 
fits loosely into the slot H in the low^cr part of the slijiping lever 
MH. The weight of the apparatus being taken by the sounding 
wire, the sinkers remain suspended ; but on striking the bottom, 
the wire slackens, and the weight of the sinkers drags the slip- 
ping lever clown till the stud K bears against the upper part of the 
slot H. By this action the point M of the slipping lever i.s 
brought to bear against the upper end of the standard EK, being 
thereby forced outwaxd sufficiently to ensure that the weight 


actingat the point G will tilt the .slipping lever right over, and thus 
disengage the sling. The tube being then drawn up, the sinkers are 
left behind. In descending, the valves 
at top and bottom, opening upwards, 
allow the water to passthrough freely; 
but on drawing up they are closed, 
thus retaining the plug of mud with 
which the lube is fiUeil. P'or water 
under 2000 fathoms two conical 
weights are sul'licient. In deeper 
water a third cylindrical weiglu of 
20 lb should be put between them. It 
is important to interpost! a ])ieco of 
hemp line, some 10 fathoms long, 
between the end of the wire (into 
which a thimble i.s seized) anil the 
lead or rod. This tends to prevent 
the wire from kinking on the hnul 
striking the bottom. A piece of sheiM: 
lead, about 2 lb in weigdit, wrapped 
rounilthehemp just below tlu? junction, 
kei*j)s the wire taut while the hemp 
slacks. Small brass screw stoppers, 
fitted with a heiiipi'n tail to secure 
to a cleat, hold the wire during the 
sounding if necc'ssary to repair splices 
or clear slack turns. In Juraving in 
1 he springs arc replaced with a spring 
balance, l>y winch the amount of 
strain is seen and the deck engine 
worked accordingly. A syslimi of 
signals i.s required by day ami by 
niglil, by wliich the officer superin- 
tending the sounding can control the 
helm, main engines and d(‘ck engine. 

Method of Soutulini^. — The machine 
i.s placed on a projecling platform 
on the forecastle. An eiull(‘ss h(‘mp 
swifter, le<l through blocks witli largo 
sheaves, connects the sounding ma- 
chine and deck engine, and wlieii 
heaving in is kept taut by a snatch 
Mock set up mih a jigger. As the 
wire runs out, the regulating screw of 
the brake must be gradually screwed 
lip, .so as to increase the power of 
the brake in proportion to the amount 
of wire out. The regulating screw 
is marked for each ^00 lalhoins. 

.Ill tairly smooth water thi! brake 
will at once act when th<! weight strikes the bottom and the 
reel .stops. Under 3000 fathoms one spring only is suiticieiil. but 
beyond that ilepth two springs are re(|uired. I f 1 he .sliip is pili liiiig 
heavily, tlie automatic braki! must be .'issisted liy the screw brake 
to ensure the rei?! not overrunning. The marks on the r(‘gulaling 
.scn?w are only intended as a guide; the real test i.s that 1 lie brake 
is just on the balance, so as to act when lh(! strain Usviis, which 
may be known by the swivelling Iraiiie being just Iilt''d oil llie 
stop. As tlie wire weighs 7A )b lor each 500 fathoms, the 500- 
fathoms mark on the screw should be at the ])ositioii in wiiiih 
the screw has to be to sustain a weight ot 7J lb; the ioMr> lathoms 
mark, 15 th; and so on. 'J'his can bt' tested and the marks verihed, 

ilandlinf/ the Shi/>. — Sounding from forward enables ihe sliip to 
bo handli'd with greater ease to keej> the wire up and <iown, anil 
especially in a tide-way; but in very heavy wijather soundings 
may lx* obtained from a machine mounted over the stirn, when it 
would be quite, inijiossilile to work on the forecastle, d'he s])aiik(;r 
must be .st?t will) the* .sJieet to wimlward, iinles.s a .strong weal her 
tide renders it undesirable; the ship's head must be kepi in a direi lion 
which is the resultant of the direction ajid force of the wind and 
current; and tins is arrivt?d at by altering the course while sounding, 
pfiiiit by point, until the wire can be kept up and down by moving 
the engines slowdy aheiid as necessary, it should seldom, or never, 
bo iieces.sary to niove the engines astern. 

The temperature of the water is usually taken at intervaks of 
100 fathoms down to a depth ot 1000 fathoms, and at closer intervals 
in the first 100 fathoms. Jf a second wire machine is 
available, the oh.sorvations may be made from alt tionsof* 

whilst the .sounding is bi?ing taken forward. A 3o*lb tempera- 

sinker is atlatheil to tlii! end of the wire, and the 
registering thermometers are secured to the wire by the 
metal cli)js at the back of the casiis, at the required iritenals. 'I'o 
avoid heavy loss, not more tluin four thermometers should be on 
the wire at one time. When .sounding a therm omt.'tcr is usually 
attached to the line a short distance above the Ii'ud. 

The primary olqecl of the miichine called the " submarine sentry " 
i.s to supply an automatic warning of the approach of a shij) to 
shallow waier : it has been instrumental in discovering many un- 
suspected banks in imperfectly surveyed waters. By means of a 
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siAjflc stout wire the sinker, an inverted kite, called the ** senti^,** 
can be towed vStcadily lor any length of time, at any required 
vertical depth down to 40 fatlioms with the red kite 
Submarim0 fathoms wilh the black kite; should it strike the 

Seairy* bottom, thiougli the water shallowing to less than the 
set depth, it will at o;ic(^ tree itself ami rise to the surface, siniul- 
taacously souadinfj an alarm on board, and thus gi^'ing instatii 



warning. The vertie.'.l depth at which th<' hscntiy .sets itself when 
a given length of wire is pidd out is i.ot changed'hy iuiy variation 
<>i .speed between 5 and kr.ots, end is read oh on the graduated dial- 
]>lalc on the winch. One s(d of graduaiiojis on the dial indicates 
I lie amount of wire out; the oilier two sets ndor to iJie red and 
black Idles re.spectively, ajid show tlie de})lh at which the sentry 
is towing. By thi.s machine single soundings down to 40 falhoin.s 
can be taken at any time v.hile tlu* ship is unclor way. The sentry 
being let dovNMi slowly, the ginig will indicate when* the bottom is 
touched, and the dial corresponding to tl\e kite used will show at 
once the vertical dej)!]! at the place whore tlie sentry struck. 

Jiy removing the kite and substituting a lo.'id, with atinosplic-ric 
sounder or otlier automatic de])th gauge, hying singli? soundings 
up to 100 fathoms can be obtained in the ordinary in.uincr without 
stopping the ship. Tiic wijich is secured to the deck a short dLslajicc 
from the sl.ern; the lowing w'ire passes from the drum under a roller 
fairlead at the fool of the w'inch, thence through an iron Idock with 
sheave of large diameter, snspciuled irom i\ short davit on the 
storm rail anil secured llu? .slijig of tlic; sentry, 'j’iie dial Iw'ing set 
to zerm with the sentry at the water’s edge, tlu' ship's speed is 
reduced to 8 or 0 knots, and the wire paid out frocly until the kite 
is fairly in the water, when the brake should lx? applied steadily and 
without jerking, veering .slowly uniil Ihe r<*q\nred depth is attained, 
when the pawl is ])ut on the Vacliet wheel and the spi'cd increasc^d 
to X2 knots if rlesircd when using the black kite or 10 knots wilh the 
red kite. 

The kite in its position w'hen being t.ow'cd is indicated in fig. 3. 
The point of the catch C. passing tJiunigh a thimble M in the .short 
leg of the sling, is slipped into the hole at the toj) of trigger T, which 
i.s hinged at K and kept in its place by the spring S atlachci-l to the 
hook H. On the trigger striking the boi tom the catch is released, 
the short leg of the sling oil, and Ihi' sentry, wliich tlieii rises 
10 the surface, is left lowing by the long leg. The winch i.s httoil 
witli two handle.^ tor heaving in the wiri'; one gives great jKwver end 
slow speed, and the other, acting on the drum spindle direct, wdiwls in 
quickly. The wire supplied with the machine has a steady breaking 
strain of about 1000 lb. Using the black kite at a speed of 7 knots, 
the strain on the wire is about 150 lb, and at 10 knots about 300 lb. 
The red kite increases the strain largely. (A. M. i'.*) 

SOUSA, LUIZ P£ [Manoet. de Sousa Coutinho] (155.5-1632), 
Portuguese monk and prosowriter, was born a‘- Santarom,a mem- 
ber of the noble family of Sousa ( outinho. In 1576 he broke off 
hib stinlies at Coimbra University to join the order ot Malta, 
and shortly aftenvards w'as captured at sea by Moorish pirates 
and taken prisoner to Argel, where he met O. rvantes. A year 
ial^.r Mano^ -de Sousa Coutinho was ransomed, and landing 


on the coast of Aragon passed through Valencia, where he made 
the acquaintance, of the poet Jaime Falcflo, who setmis to have 
inspired him with a taste for study and a quiet We. The national 
disasters and family troubles increased this desire, which was 
confirmed when he returned to Portugal after the battle of 
Alcacer and had the sorrow of witnessing the Spanish invasion 
and the lo.ss of his c:ouiilr)'^s independence. Between 1584 
and 1586 he married a noble lady, 1 ). Magdalena de VillK^aa, 
widow of D. John of Portugal, the son of the poet I>. Manoel of 
Portugal, 'to whom Camoens had dedicated his seventh o^e. 
Settling at Almada, on the Tagus opposite Lisbon, he divided 
his time between domestic affairs, literary studies and Uis 
military duties as colonel of a regiment. His patriotic di.dike 
of an alien rule grew' stronger as he saw Portugal exploited fey 
lier powerful partner, and it wa.s ultimately brought to a head 
in T509. In that year, to escape the pest that devastated Li.sbon, 
the governors of tlu; kingdom for Philip II. decided to move 
l.ht'ir (juartens to his residence ; thereupon, finding his protest 
against this arbitrary' resolution unheeded, he set fire to his 
hoii.se, and to escape the con.suquences of lii.s ( ourageous act 
had to l^ave Portugal. Going to Madrid, he i.ot only escaped 
any penalty, owing no doubt to his j)0.sitl()n and infliicnrc at 
the Sjianish court, but was able to pursue his literary studii'.s 
in peace and to jrubli.sh the works of his friend lainie Fakvo 
(Madrid, 1600). Nothing is known of how he passed the next 
thirteen years, though there is a tradition llmt, at the instance of 
a brother resident in Panania, who held out the pro.spcct of 
large commensal gains, he spent some time in America. It i.s 
said that fortune w'as impropitious, and that tliis, together with 
the news of the death of his only child, D. Anna de Nnronha, 
caused hi.s return home? about 1604. In 1613 he and hi.s wife 
agreed to a separation, and he took the I)ominican liubit in 
till*, (’onvent of Bcmfira, while D. Magdalena entered ihe con vent 
of the Sacramento at Alcantara. According to an old writer, 
the motive for their lu't w'as the news, l^rought by a jiiigrim 
from Palestine that 1 ). M igdalena’s first liusbaiiil had survive ! 
tlu* bulll'j ( f Ah'c.cer, in \virch he was supposed to have fallen, 
and still lived; Garrett has immorlali7.(‘d tire legend in his ))lay 
Fra Luiz de Sonsn, The .story, howev'cr, clcstTvcs no credit, 
and a more natural explanation is that the pair look their 
resolution to leave the world for tlic cloister from moti^’cs of 
piety, though in the rase of Manoel the captivity of h’-.s country 
and the loss of his daughter may have been contributory causi's. 
He made his profcs.sion on the 8th of Sc]>lcmber 1614, and look 
the name In' whi('h he is 1 nown jis a writer, J-Vei Luiz de Souse,. 
In 1616, on the death of .hVei Luiz Cacegas, auotlur notable 
Dominican who had collected material.^ for a history of the order 
and for a life of the. famous an'l bishop of Braga, 1 ). Frci P*. .nho- 
bmiewof the Martyrs, the task ot w'riting tliese books wr s confided 
to Frci Luiz. The Li/e of ihe ArchHsliol) appeared in 1610, 
and the first part of the Chronide of Si Dominie in 1623, w’hile 
the second and third parts appeared posthumously in 1662 
and 167S; in addition he wrote, by order of the government, 
the Annals of D. John III., which were published by llerculaiu) 
in 1846. After a life of about nineteen years .spent in religion, 
he died in 1632, leaving behind him a memory of stri('t observance 
and personal holiness. 

Tlic Chrotiidc vf St Dominic rind the Life of the Archbishop huyc 
the defect of most mon.astic writings— tlu'v rehitc for the moist ])art 
only the giwd. uiul exaregt'i-atc it without scruple, and they admit 
all sorts of protligies, so long a.s these tend to incrca.se devotion. 
IJriellv, the.se books are panegyrics, written for edification, and arc 
not liislories at all in the critical seii.se of the word, 'f'heir order and 
arrangement, however, are admirable, and the luciil, poUslioil style, 
purity of diction, and simi)lc, vivid clesciiplions, entitle Frci Luiz 
do Sousa to rank as a great prose-writer. His ir.etttpliors arc well 
cho.scn, and he employs on appropriate oceavsions familiar lerij.H 
and locutions, and makes full use of those charming diminutives in 
which the rk)rtuguose language is rich. His i>rose is cliaracterircd 
by elegance, sweetness iind sirength, and is remarkably free from 
the affectations and false rhet )ric tliat characterized the age. In 
adtlilion to his other gifts, Frei Lniz de Sousa was a good Latin 
poet. 'There are many editions of the Life of the Archbishop, an 4 it 
appeared in French (i^ris, 1603. 1679 and 1825), in Italian (Kome, 
X7Z7-'i7a8), in Spanish (Madrid, X645 suxd X727); and in EntUbh 
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(London, tSoo). Th« Hisioriit ie S. Domingos may l)C read in a 
modern odititm {6 vols., Lisbon, i86(»). 

Authorities. — Obras de D. Francisco Alexandre Lobo, ii. i»i- 
1 71; Jiinoccncio da Silva, Diccionario bibliographico povtuguez, 
V. 327, xvi. 72; Dr Sousa Vitorbo, Manoel de Sousa Coutinho 
(J-isbon, 1902). (E. Pr.) 

SOUSLIK, or Suslik, the verxiacular name of a Eurqjcan bur- 
rowing rodent manuiial, nearly allied to the marmots, but of 
much smaller size and of more slender and sqnirrel-likc build 
(see Rodentia). The species, Spermoplnlus (or Ciiillus) cililhis, 
i' rather smaller than lui ordinary siiuirrel, with minute 
ears, and the tail reduced to a .stump of less than an inch in 
length. The general colour of the upjxT parts is yellowish | rev, 
with or without a rusty tinge, which is, however, always noti('o- 
ai)le on the heiid; wh le the underparts are lighter. The range 
ol this species eml>races south-east Eurojx;, from southern 
Germany, Austria and Hungary to the south of Russia. Farther 
east it is replaced by more of less nijady allied species; while 
otluir species extend the range of the g Tius across central 
and iiorlhern Asia, and thence, on the otlicr side of Bering 
Strait, all through North America, where those rodents are 
commonly known a.s gophers. Many of the .spocic.s have medium 
or even long tails, while some are nearly double tlu* size of the 
typical representative of the group. All, Iiowever, liavc large 
clicck-poiiehes, wheu< c the name of ]:oii<‘hcd marmots, b)’ 
wi;ich they are sometimes called; a^:d they have the first front- 
toe rudimentary, as in marmots. They are divided into several 
subgencric groups. One of the most striking American .spot ics 
is the striped gopher, S. {Iciidomys) triilccemliucalns, which is 
marked o 1 each side w’lth seven N ellow stripes, between wliich 
are rows of yellow^ spots on a dark ground. Tlic common 
souslik lives in dry, treeless plains, espcciall)' on sandy or cla)'ey 
sod, and is never found cilluT in forests or on s\vamp\’ groin. d. 
]t forms burrows, often 6 or 8 ft. deep, in which foo<l is .stored 
up and the w'iuter sleep takes ])laco. ICach burrow has i.>iit one 
entrance, which is closed up wlien winter appnxichcs; a second 
hole, however, being previou.sly driven from tlu; sleeping place 
to wilhiii a short dist.ince of the surl’iu'e (d’ the giouiui. Thi.s 
second hole is opened the next year, and used as the ordinary 
entrance, so that the number of closed up holes round a burrow 
gives an indication of the Icngtli of t inx; that it lias lieeii oei’njdcd. 
iSousliks feed on roots, seeds and berries, and occasionally on 
animal food, preying on cgg.s, small birds and mice. Tb<;y bring 
forth in tlie spring from four to ciglit young ones, which, if 
taken early, may bo easily tamed. Sousliks arc lalcn. by tl:c 
inhabitants of the Russian stcppcjs, who consider tlu;ir fle.sh an 
c.-pecial delicacy. (K. L.*) 

SOUTANE, the French term adopted into Englij.li for a cw .scek 
C;'.}.y.;cially used for the general daily drc;-s w'orn by tlie secular 
R(;maii clergy in h'ranco, Italy, Spain and Poriu;:'al. The 
Merl. Lat. siihlaueus, adapted in 0 . Fr. as sotanCj in Span, and 
Ital. as sotnna, and Port, as sotaina, meant an iiiulcr-skirl, 
and is hirmed from suhtiis, beneath, stth, under, (S<*e ( assock.) 

SOUTH, ROBERT (1634-1716), Engli h divine, was hern at 
Haciknoy, Middlesex, in September 1634. lie was eduettud at 
U'estminsler school and at Cliri.sl Church, Oxford. Before 
tiiking orders in 1658 he was in the habit of yireaching as the 
cliampion of Calvinism against Socinianism and Arminiani.sm. 
He also at this time showed a leaning to Presbyterianism, but 
on the approach of the Restoration his views on church govern- 
ment underwent a change; indeed, he w’as alw'ays regarded as a 
time-server, though by no means a self-seeker. On the 10th of 
August 1660 he w'as chosen public orator of the university, and 
in 1661 domestic chaplain to Lord (darcndori. In March 1663 
he was made prebendar}’’ of \\^;stmin.ster, and shortly afterwards 
he received from his university the degree of D.D. In 1667 
he became clmplain to the duke of York. He was a zealous 
advocate of the doctrine of passive obedience, and strongly 
opposed the Toleration Act, declaiming in unmeasured terms 
against the various Nonconformist sects. In 1676 he w'as 
appointed chaplain to Lawrence Ilydc (afterwards <;arl of 
Rochester), ambassador-e^xtraordinary to the king of Poland, 
and of his visit he sent an interesting account to Edward Pccockc 


in a letter, dated Dantzic, i6th December 1677, v'luch was 
printed along with South’s Posthumous in 2717. ]n 

1678 he was prescniixi to the ri'ctory of Islip, Oxfordshire. 
Owing, it is said, to a personal grudge. South in i6(>3 puhlislied 
with transparent anonymity Auimadversiofis on Dr Shnhek's 
Bookj aititlcd a Vimli cation of the Holy and Ever Blessed Trinity^ 
in which the views of William Sherlock ((^.7’.) were ultarked 
with miudi san'astie bitterr.e.<s. Sherloi'k, in ansivcr, piihli.shed 
a Defence in to wliii’h Soutli replied in Trithvism Charged 
upon Dr Sherlorh's New Notion of the Trinity . and the Charge 
Made Good, 'Die controversy was (‘arried by the rival parties 
into the pulpit, and o<‘casioned su<'h ku w feeling that the king 
interposed to stop il. IHiring the gri'ater part <f the reign 
of Anne South remained compurativi ly quiet, but in 1710 he 
ranked himself among the partisan:; of Sacheven^ll. 1 Ie declined 
the .see of RochesliT and tlie deanery of Westiuinsler in 1713. 
He died on the 8ih of July 1716, and tvas huriid in West- 
minster Abbey. 

S<»iith had a vigorous stvlo and his scrnioiis wtur marked by 
homely and humorous cpj>c.'i.l. 11 is wit f^eiierally inclines towards 
sarcasm, and il was peohably the kiunviedf^e. of his ipiarielsoiue 
temperament that jnevenlthl liis pvouioiioii lo a bisliojnic. Ho 
was noted for the extent of his charilits. He ])ul»lislied a larj'C 
number of sinjdc so^mons. and flicy nppe.'ired in a colh’cled form in 
1002 in six voluinoH, reaehin/f.a secuinl edition in liis lifetime in 1715, 
'I’here liavo been .sevc'ial latc'r i;-:-.iies; one in two volumes, with a 
juemoh (Lluhn, 184^,). His Optra posthuma latino, ijieliiUiiig ills 
will, lii.s Latin poems, and his oratimis while public orator, with 
memoirs of his life, a]>]HMred in 1717. An c‘difioit of his w<irks in 
7 v'ols. was published a.t Oxford in 1823, anoiiier in 5 vols. in r<S.|2. 
See also \V. C. l.,aJ{e, Classic J'rcaclicrs of the luif;lish ( hiirch (1st scries. 
1577). The conLeiupuiiiiy notice of South liy Anthony Wood in 
his s’! thenar is slionjdy I'ostih'. said Lo be due to a jest made by 
South at; Wood’s expehsi*. 

SOUTH AFRICA, As a gcogrii])hi( it) iiuil Soiitli Africa is 
usually held lo he tbrd part of the cuntiuent south of llic middle 
(’oiirsc of tlio Zamlxy.i. 'riic present arliel(‘ (i) deals with tliat 
part of Africa as a whole, (2) oulline.s the const itiit ion of (he 
British po:;; Cf;siou.s forniiu/^ the thiion of South Africa, nnd (3) 
.Mimmarize ; the Jii.sior)' of iJte coiiiilry Irom Uie time ul iti> 
discover)' h)' Ivuropeans. 

1 . — ( I K N E R AL FlC AT U R KS 

In the geographical S' n:;o sl.at(d S iulli Africa lies between 
t 6” and 35'' S. and 12'^* ur.d 3O” ]h, narrow:; from jhoo 111. from 
west to ea.i ahnig its jioJlherii border to some fioo rn. of coast 
hieing soutli. Jls greatest length south-west to norlh-ea&L is 
jd::o about 2600 in. It has an ana of aliuut. 3,333,000 sq. m. 
Jl eonijiri.ses tlie Union of South Africii (i.e, the provinces of llic 
(ape of (joed llo])e, Natal, w'illi /ulultind, llic ()ranp:e Itco 
S uite and tlie 'rrair vjud); Busutol iid, BecFuanaland, Swazi* 
hind and Soul) ern Rho(!<'',ia, all Britkli po.sscssion;:; Gernjan 
South- Wo.sl Africa, and ihe southern ])arL of l^irtugiic; c JOai.t 
Africa. By simie writers NorLlicrn Kl:odesia is included in 
Soiiili Africa, hut tluiL district la-longs more accunUely lo the 
central portion of tl'iC continent. Other writers (xinfinc the 
term to the Brit i.sh posses.sions .south ( f tJ](.* Zambezi, but in 
this case British South Africa is llic proper di.-signatiun. South 
African standard lime, adopted in 3903, i.s that of 30'’ E., or 
two hours in advance id Greenwicii. 

Physical Pcaiures, — Thc.-io is a marked uniformity in pdiysical 
features throughout South Africa. 'J’he coaid-Iine, from the, mouth 
of the Kunene on the west lo the delta of the Zamliezi on the 
cast, is little indented and contains only twu shellcrecl natural 
Jiarbours of any sizi—- Saldiuiha Bay f n the west and Delagoa 
Bay on the cast. At Fort NiUal, h nvever, tJic removal of the 
fand bar at its entrance lias made available a third magnificent 
harbour, while at 'Table Bay (('aj)e Town) and at other places 
})orts have been anistnietcd. S Aith Africa presents, liuwi ver, 
a solid land mass without peninsulas of any .size or any large 
i.riand.s off its coasl.s. Moreover, behind the Jow-lying coast* 
lands, which extend in general from 50 to 250 m. inland, 
ri.^e ramparts of hills shutting off the interior, 'fhis conforma- 
tion of the country has been a powerful influence in determining 
its history and development.! Here and there the mountains. 
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which run in lines parallel to tlie coast^ approach close to the 
sea, as at Table Bay, In the south-east, in the Drakensberg, 
they attain heights of jo,ooo to 11,000 ft., elsewhere the highest 
points are between Sooo and 9000 ft. They form ItTrace-like 
steps leading to a vast tableland (covering about 900,000 sq. m.) 
with a mean elevation of 4000 ft,, the highest part of the plateau 
— the High V<; 1(1 of the Transvaal — being fully 6000 ft. above 
the sea. In its southern part ihc plateau lias a general tilt 
to the west, in the north it tilts eastward. This tilt determines 
the hydrographical system. In the south the drainage is to the 
Atlantic, chiefly tlirough the Orange River, in the north to the 
Indian ()cean through the Zambezi, Limpopo and other streams. 
A large number of smaller rivers rise on the outer slopes of the 
mountain ramparts and flow direct to the .sea. In consequence 
of their great slope and the intermittent supply of water the 
rivers’ — c^xce])t the Zambezi — arc unnavigalde save for a few 
miles from their mouths. The central part of the interior 
plateau, covering some 120,000 sq, m., is arid and is known as 
the Kalahari Desert. Tlic western region, both plateau and 
coastlancls, specially that part north of th(i Orange, is largely 
semi or wholly dessert, while in the ( ape proviru^e tJic t(?rrace 
lands below the interior plat can are likcwi.se arid, as is .signified 
by their IIott(jntot name harusa (Karnxj). The southern and 
eastern coasllands, owing to different climatic conditions (see 
injta) Jirc verv ferlilc. 

The geologi<ral structure is remarkably uniform, the plateau 
consisting mainly (;f s(‘dinientary deposits resting on cr\\slalline 
rocks. The Karroo ‘A'stcm (sand.stoiK's and marls) <'over.s 
immense areas (sec Africa, § (Jcolo^y), Intrusive dikes — 
locally known as ironstone — by prcnxnling erosion arc often 
the (Muse of the flat-to])ped hills whi(’h are a (’ommon feature 
of the landsca])e. The ’\\’itwalersran(l series of the Transvaal 
incliuk^s auriferous conglomerates which Jiavc Ix^en worked 
.since 1886 and (’onstitulc the richest gold-mines in the world. 
TIk? diaiiUJndiferoLis areas at Kiiril)crley and in the Pretoria 
di.strict arc likewisci tlie ricliest known. Coal beds are widely 
distributed in the eastern districts, while there arc large 
copper deposits in the wc.st, both at the Cape and in German 
territory. 

Climate. 'Mie p:onpral cliamctoristics of tho climate arc fl(‘tcnninefl 

more hy tlic niiysical coulormation of the laiul tlian its proximity I 
to tho oqiiaU»r. 'I'lit; ca.slorn osc.’ii*])in('nis (Ihc Drukonsherf;, tVc.) 
of tJio jilalojui inttirci’pt the niiji-Vx’ariiig >vin(.l.s from tho Indian 
Ocean, so that over tin? greater i)art ol llic interior tho rainlall is 
.slight (5 to 2 1 in.). Thi.s, added to the elevation of tho land, makes 
the cliinaltJ in general dry, bracing and suit able tor Luropeans, not- 
withstanding that tho northern ])art is within tlie trojhcs. Tem- 
perature is high, th(? mean yearly average lying between (to® and 
70“ F. Only along tin; south-eastern coast and in some oi the viver 
valloys is the climate of a markedly trojhcal charact(;r; here the 
rainfall rises to 50 in. a year .and the coast is washed by the warm 
M()zambi(iuc current, 'I'lie Capt; inaiinsula and the westiTu coast 
receive lh(? cold currents from tin; Antarctic regions. J’^xcept in 
sonlhcrn and western Ca]ic Colony and along ilie Ailantic coast, 
summer is the rainy st?ason. 

Flora and Jumna . — Jn consequence of tho deficient rainfall over 
the greater ])art of Iht' country the jlora in not luxuriant ami there 
are nc‘ large lore.sts. Coarse grasses are llu^ c haracteristic v(‘geta(ion 
ol the tableland. On the plains wIuto grasses cannot find .sufficient 
moisture their ]>la(je is taken by “ bush," comjiosed mainly of stunted 
mimosas, acacias, eiqihorbia,* wild pomegranate, bitter’ aloes and 
lierbaceous ydants. Forest palclu;.s are found in the kloofs and 
seawanl sides of the mountains; willows often border the water- 
courses; heatlis and bulbous plants are common in some areas. 
In the semi-tropical regions south-east of tho J >vakensbcrg, i.e, the 
coasllands of Natal and Portuguese Fast Africa, the vegetation is 
abundant, and mangroves, jndms, baobab and bombax trees flourish. 
Here, and also in tlu; upi)cr Limpopo valley, cotton, tobacco, 
and rubber vines an; found. Among the timber trees arc species 
of pine, cedar, ebony, iron wood, stinkwood and sm«(?zewood. Flower- 
ing jdants include nnnnTous s]>ccics of terrestrial orchids, the .so- 
called arum lily {Fie hard ia Africana), common in low -1 ving moist 
land, and the white everlasting flower, found abundantly in some 
regions of C'ape Colony. Of iion-indigenoiis flora are the oak, poplar, , 
blucgum, the Aiislralian wattle, the vine, and almost every variety 
of fruit tR'c and European vegetables. In suitable regions tea, I 
coffee, sugar .and rice, as well as tobacco and cotton, arc cultivated. 
In the western districts of the Cape viticulture is largely followed. 
The cereal most grown is maize (known in South Africa as mealies) ; 
kttftir com, wheat, barley and oats are also larg'sly cultivated. The 
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soil is everywhere rich, but the lack of perennial water and tlic 
absence of irrigation works on a large scale retards agricultute. 
Most of the v(j1(1 is divided into huge farms devoted to the rearing 
of cattle, sheep, goats and horses. On the Karroo are numerous 
ostrich farms. Lucerne is very largely grown as fodder for the 
cattk;. 

The native fauna was formerly very rich in big garni;, a fact 
sufficiently te.stified by the names given by the early European 
settlers to mountains and streams. The lion, elephant, rhinoceros, 
hippopotamus, giraffe, buffalo, quagga, zebra and other large animals 
were, however, during the i8th and iqUi centuries driven out ot 
the more southern regions (though a few elephants and buffaloes, 
now carefully preserved, arc still found at the Cape), the quagga 
being totally extcrminat.(‘d. In the Kalahari and in the eastern 
lowlands (from /ululand to the Zambezi della) most of these animals 
are still found, as well as the eland, wildebeest and gemsbok. The 
leo])ard (callecl a tiger in South Africa) is still fairly coniinon in 
all moiintainons regions. Spotted hyenas and jackals arc also 
numerous. The kudu is now the most common of the larger ante- 
lo))es^ the duiker and klipsj^ringcr arc among the smaller antelopes still 
existing in large numbers. Baboons arc common in some districts. 
Birds include The ostrich, groat kori bustard, the eagle, vulture, 
hawk and crane, francoliii, gokUm cuckoo, looric, scarlet and yellow 
finches, kingfishers, parrots (in the eastern regions), pelicans and 
flamingos. There are thirty varieli(;s of snakes. Locu.sts are 
cons]>icuous among the common plagues of tlic country. In Kliodesia 
and on the east coast the tsetse-fly is found and termites arc widely 
distributed. 

Inhabitants . — The aborigines of South Africa are represented 
by the Bushmtm and I-Iottcntots, now found in any racial 
purity only in the Kalahari and in the southern part of German 
South-West Africa. All the other natives, pojnilarly called 
Kaffirs, are members of the Bantu-negroid family, of whom they 
h(n-e form thn^e distinct branches : (i) the Zulu-Xosas, origin- 
ally confincjd to the south-east sc^aboard between Dclagoa Bay 
and the Great Kish River, i)ut later (19th centur>’) spread In’ 
(conquest over Gazaland, parts of the Transvaal, and Rhodesia 
(Matabelcland); (2) the ikehuanas, with the kindred Basutosy 
I on the continental plateau from the Orange to the Zamhizi, and 
ranging wt^stwards over the Kalahari desert and iht? Lake 
Ngami region; (3) the Ova-ilercro and Ova-Mpo^ confined to 
Cierman South-West Africa between Walfish Bay and the 
Kunene River. 

All the e mixed Bantu peoples arc immigrants at various 
periods from beyond the Zambezi. The Bechuanas, wlio occupy 
by far the largest domain, and preservai the totcmic Irilial 
syst<‘m, were j)rol>ably tlie first arrivals from tlic nortit or the 
norlli-cast coast lands. As <‘arly, prolmbly, as the 8th c(*iiturv a.d. 
Arabs had formed a .si^ltlemt'nt on the cviast at Sofala, J3om. 
.south of the mouth of the Zambezi, but they got no farther 
south nor do they ajipcar to luive penetrated inland, though they 
traded fur gold and other artic'kis with tlie inhabitants (;f the 
northern part of the plateau — the builders of the zimbahwes 
and otlter ruins in what is now Rhodesia {q.v.). The Asiatic 
inhabitants of South Afrit’a of the present day are mainly Indian 
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coolies brought to Natal since i860. The white races represented 
are mainly Dutch and Driiish; colonization by European races 
dating from the J7th centurw There arc a few thousand 
Germans and Portuguese, chiefly in the territories belonging to 
their respective countries^ The table on p. 464 shows the 
inhabitants, white and coloured, in the different territories 
into which South Africa is divided^ and also the area of these 
territories. 

It will be seen that the population is sparse, less tlian 0} persons 
pcjr square mile. (Exchuling the Bcchuanaland Froloctorate and 
German South-West Africa, which contain very large <lescrt areas, 
the population is slightly over 7 per square mile.) In British South 
Africa the coloured races arc nearly live times as numerous as the 
whit(!s. The great majority of the coloured inhabitants arc Bantus 
of pure blood, t>ut the total coloured population includes in the Cape 
province 298,334 persons of mixed blood (chiefly white and Hot- 
tentot) and in Natal 100,918 Asiatics. Save in the German colony 
the olificial returns do not discriminate between the nationality 
of the white inhabitantvS. Those of British and I Hitch origin are 
probably about (‘qual in numbers, but a very large ])roportion of 
the British inhabitants liv<? in the towns, the country population 
being in most districts predominantly iHitch. The chief cities aro 
Cape Town (i)op. 1904, 77,()<)8), Port JClizabeth (32,930), East London 
(25,220) and Kimberley (34,331) in the. Cape jirovince; Durban 
(67,847) in Natal; J ohaimc'sburg (155,642) and Pretoria (36,839) in 
the Transvaal I and Bloemfontein (33,883) in the Orange Free Stale. 
Salisbury and Buluwayoare the chief towns in Southern Khodesia. 
The only town of any sine outside th(J British possession is Lourenvo 
Marques (Poi). 1907, 9849) in Delagoa Bay. 

Economic Condition , — Originally n'garded by Europeans merely 
as a convenient d6p6t for ships on their way to India, the wtialth 
of South Africa for long consisted in its agrie.iiltnral and pastoral 
resources. Mt^alies and wh(?at were the principal crops. Wool, | 
mohair and ostrich feathers w<n*e the chief exports, the only mineral 
ex])orted being co]>per (from the Namacjualand minims). The o]>en- 
ing up of the <li:iinund mines at Kimberley (1S70) foUowcnl (18S6) 
by the discovery of the Witwatersrand goldfu;lds completely 
revohitionincd the economic situation and proloun<lly modified the 
history of the country. Th<y led, among otlu^r things, to the 
improvement of jiorts and the Iniilding of railways, so that by the 
close of the first dccadi? of the 20th century the n'jiroach of in- 
accessibility from which Soutli Africa had suffered was no longer 
true. From the seaports of t'a])0 'fown, Port JClizaboth, J^!)ast 
London, Durban, Loureiiyo Marques aiul Bc'ira railway lines run 
to Kimberl(!y, Bloemfontein, Joliannesbiirg and Pretoria, while a 
trunk line extends north froih Kimb<‘rh'y through PluKhtsia (in 
which gold milling b(‘gan on an (jxtensivi? scale in 1898) and across 
the Zambezi below the Victoria Falls into the Congo Inasiii, where 
it serves Uh! Ivalanga min<;ral area. The distance trom C'a]>e Tf»wu 
to Katanga is over 2100 miles. 'I'he German t('rritory is also pro- 
vided willi railways, inUmded evoniiudly to link with the British 
systems. The standard gauge is 3 ft . (> in. and in 1910 some; 12,000 rn. 
of railway were opt'ii. In nearly every instance the railways 
are state owmul. Wliilo gold an<l diamond mining continue the 
greatest of Sontli African industries otiier sonrccj.s of weaitfi haves 
been added. In the C:i])0, Xaliil and tlie Transv'.'vd coal mining is 
largely develop(?d; in the 'j'ransvaal .and the tobacco is grown 
extent vely; sugar, tea anrl other trojncal and sub*tr(.)pical })roduc(} 
are largely cultivated in Natal and the I*(^rtiigiurse territory, and, 
since 1903, mc?alies have bcrcomo an imiiorlant article of ex])or1, 
Th('re are few manufactures ; among tin? chief are the imakiiig of 
wine and brandy in the Caix' ])iovinc(^, and flour milling, C-attle 
and mealies constitute the most valual)le possessions of the natives. 
The inqjorts are of a giJiieral nature, textiles and food-stufls being 
the most imjKjrtant. 

lYvi^atinn. ~Yhv. scanty rainfall in many iwts of South .Afriai 
and its unecpial distributic-n necossita1<s a f^yslem of artificial 
irrigation unless mucli of th<! land b(f allow(.*d to remain iinrultivaled. 
But in many regions the soil is dejjcieiit in jjhosjjliates and nitrates, 
and large irrigation works can be j)roiital)le only iii districts wlujre 
the soil is exceptionally fertile. Before 1877 little was done to 
make use of the water resources of the country. In that year the 
Caj)e legislature provided for tin? constitution of irrigation boards. 
Later boring operations were undertaken by the govemmeiit, and 
the advice of engineers ac<piainted with lCgyi)tian and Indian irriga- 
tion works sougfit. A report was drawn up by Sir {than Mr) Wm, 
\\’illcocks in 1901 in wdiich he estimated that llierc w<!re in the Cape, 
Orange Fr(?e State and the Transvaal, 3,000,000 acres which coulcl 
be brought under irrigation at a cost of about /3o,oocj,ooo. The 
value of the land, in its arid condition almost nil, wlieii irrigated 
he place.<l at some 100,000,000, None of the South African govern- 
ments was, henvtiver, then in a |)osition to undertake large w'orks. 
At the Cape the census of 1904 gave 415,688 acres as the area under 
irrigation, an increase of 105,827 acres since 1891. In the Koberbson 
district a canal (completed in 1904) 21 in. long took off from the 
Breede Iriverand fertilized a large area, with the re.sult that Robert- 
son ranks as the second richest district in the province. Over the 


Karroo and other arid regions some 10,000 boreholes had been sunk 
to depths varying from 50 to 500 ft., their yield being 60,01)0,000 
gallons a year. The value of land under artesian well irrigation 
{e.g. in the GraafT Keinct district) has increased from 20s, to /‘joo 
per morgen. More im|X)rtant, however, are the supplies to”' be 
derivetl from the control of flood water, millions of cubic, fiel uf 
the best soil being annually washed into the sea. The Boer govt-rn- 
ments had done little to promote irrigation, but during 19 o5-hk) 7 
a strong intercolonial commission investigated the subject as it 
affected the Transvaal and Orange Free State, and tlieir final report, 
issued at Pretoria in 1908, contains full particulars as to the irrigation 
possibilities in those ))rovinces. At; least 350,000 acres in the Trans- 
vaal could be remuneratively irrigated, arid a proj)ortionally large 
area in Iho Orange province. In Natal an act of 1904 gave j)owtT 
to the government to forward irrigation schemes. Under that 
act the Winterton Irrigation Settlement (18,000 acres) was formevl 
on the upper Tugela. In 1909 an irrigation congress represeiitativo 
of all the governments of British South Africa was held at Robert.son, 
in the Cape province. 

Commerce , — .-Ml the British states and territories are members 
of postal, telegraphic and customs unions. 'l‘hc customs are of 
a protective character, while there is a rebate on goods from Great 
Britain and British j)ossessions ^ (.see below, History). There is 
internal free trade throughout the Union of South Africa. The 
cu.stoms tariff in the Portuguese possi‘ssions is of a highly jirotec- 
tive nature; goods coming from Portugal pay one- tenth of the 
dues l(‘vied on foreign goods. In German South-West Africa no 
discrimination is macle as to the country of origin of imports. 

A South African Customs Slatisticai Bureau, wliich deals with 
the c.xttM-nal trade of Britisli South Africa,- was <*slablished in July 
*9^>5* The statistics issued by the bur(?au showtul a total volume 
of trade in 1905 of 1^72,910,000 made iq> as follows : Imports 
;t29,859,ooo (including £.j ,208,000 received through Portiiguesu 
ports); ex]>orlH /.}3, 050, 000. Of this amount ;([25,( *44, ot»o was ]»vil as 
the value of raw gold exj>orh?d, and /^9, 257, 000 as tlie value of the 
diamomls shipix'd. Only ;{^4i.j,ooo wortli of goods was e.xport(?d 
via rortuguese ]>ortK. Fo/ 1907 the figures were ; Valm* of total 
trade ;£7-t, 153,000; imjxirts 2 5,920,000, ex])orls ;£48,233,ooo. 
Gooils valued at ;f4,o3(),377 received through Portuguese ports 
are incbuled in Iht; 'imjjorts, and goods valueil at ^507,000 shij)j)ed 
at Portuguese ports in Iht! exports. Tlie value of raw g^ild exported 
in 1907 was /29,5io,ouu, of diamonds /j8, 973,000. In 1908 the ligiires 
were; Total trade ;(,7o,o93,ooo; imptirts /, 2.1,438,000 (including 
/4, 641, 000 via Portuguesi! ])orts), exports /45»655,ooo (iiieliuling 
/5i3,oot> from I’ortiigiiese jiorts). i*lu^ raw gold exporleil was worth 
/32, 047, 000, but tluj exj>ort of diamonds fell to ^4, 796, 000. In 
1909 the value of the inqMirts into British South Alrica was 
returned at ^‘29,8.12,000; the value of tlu* ex]»orts at 1, 1 5 G‘ 

Of the imj)orls ovt r 850, 000 came from the United Kingdom, 

over /2, 240, 000 from Australia, /2, 450,000 from (.lermany, and 
/‘2, 19.5,000 from tin? United Slates. (H the ex])uils raw goi*l was 
valued at /33,.^o3,»>oo, diamonds at ji6, 370,000, wool at /^3, 728, 000, 
and ostrich f(’atlu‘rs at /i2,o9i ,(h»o. The valiu? of the ini]»oi’('i 
through Delagoa Bay and otluT Portuguese ports was /<‘,7()5,ooo ; 
the exports from Portuguesi^ ])orts were valued at slightly over 
^5oo,orM», In tlu? four ytrars llui imports from the United Kingdom 
w<*re about 58 ‘’,'n trom other parts oi Die empire 13 %. ()\ Die 

ex])orfs ilie United Kingflom look some 95 %; a considerable 
cpiantily of South African produce, es])eciaiiy wool, shipped to 
J'higlaml ultiiuali’ly however liiids it.i way to otlier countries. Next 
to Cheat: Britain the countries tloing most trade witli South Alnea 
are Australia and New Zealaiul, Germany, the United State.-,, 
Caiuola, Brazil, India, Belgium, Jlollaiul and hrance. 

Uclitiion. -The great majority uf the wJiite inhabitanls are 
T'rotestants. Most ol those ot l.)utch descent are members of the 
J)uU:h Kelormisl Church [Ncdcrduil.srh llervormdn Kcrh), the state 
church of the cfarJy Ca])e cf)h)ui.sts, or of clmrclurs iormed by dis- 
sentient mtmibers of the firiginal church such as the (iercformccydc 
Kcr/i (the “ JJopjKT " Church), a branch (introduced in 1858) of 
the Sejiaratist Retormed Church ol Holland. 'I hese churches are 
Calvinistic in doctrine and Irisbyterian in (jrganizat ion. Until 
1843 the Cape synod was controlled by goveriimeut commi.ssioners; 
it was then givtm power to regulate its own iiilernal allairs. There 
arc separate synods with indejiendeiit autliority lor the congrega- 
tions ot the Dutch Retormed Churches in the Ca])e, Orange Free 
Stall! and Transvaal i)roviiice!i. The JJo]))U!rs (*' loundlurails ") 
and other dissentiiiiit bodies have also se]>arate synods. Besid(^s 
llicse churches there are a mimbt;r of Lutheran congregations among 
the Dutch'Speaking ])opulation. 

The South Africans ol British d(!scent are divided, mainly, into 
Anglicans, VVesleyans and Presbyterians. The Bajilists and (.on- 
gregalionalists are smaller bodies. .Ml form indejjcndent churches 
in communion with the mother churches in Great Britain. The 
oldest e-stablished is tliat of the Presbyterian.s. 7’lie Anglican 


1 The total amount rebated in 1908 was ;f43o,oi7. 

“ Including North-West Rhodesia. 

® For the six months January to June 1910 the figure© ivcrc ; 
imports £ 1 ^, 770 ^ 000 ; exports ^^24, 442, 000. 
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orpanization dates from 1847* Beinp declared by judicial decision 
in 1863 a voluntary lx)dy, lire Anglicans formed The Church of 
Ihe Province of Souih Africa." It is divided into the dioceses of 
Cape Town, Graham’s Town, Maritzbnrp (Natal), Kaffraria, Bloem- 
fontein, ]^ctQria, Zululand, Maslionrilaiid and LcboTnlxi. 'i'hc 
last-named diocese is that j)arl of rortiigucsc Hast Africa south of 
tlu' Sabi ’River; tlic Mashonaland diocese includes the Portuguese 
territory bchveen the Sabi rind the Zambezi. Cierman South-west 
Africa is not included in the Anglican organization. The metropoli- 
tan is the archbishop of Cape Town. 'I'he constitution of the church 
was drawn nj) at a i)rovincial synod in 1 870. It acccjpts tlio doctrines 
of thr: Church of England, but acknoWl(3dges none save its own 
(Tclesiastical tribunals, or such other tribunal as may be accepted 
])y Ibn ])rovincial synod — in other words it rejc'cts tlu^ anlhrjrity 
of the l^nglisli privy council. Bishop Colen.so of Natal and other 
Anglicans" (lid not ricco])t the authority of the provincial synod, 
regarding lhems(?lves as in all rcfpecls mcmbiTs of tli(‘ Church ol 
ICngland. This was, <!s])eci;dly in Natal, the cause of prolonged 
conlroversy among tlie members of the Anglican community, iiy 
loor, however, the majority of the " Cliurch of En.'dand ])ar1y " 
were represented in the; provincial synod. Nevertheless the tcnijxn*- 
alilif^s of this party remained in the hands of curators and not in 
the possession of the provinoid e.hnrch. In igio the jiractical 
{imalgiimation of the two bodi(v; was et'fecb'd (se(; furt her Natai ). 

The Roman Catholics an* a comj^jiralively siivill body ; the niajority 
of th(!ir adherents arc found in tlic Caju^ and Natal. At the head 
of tludr organizations arc vicars aposlolic for the Crij)C (ea.steni 
district), theCape (wcslcnuUstricI), Nhi.t;il, OiMUge Jvivrr, Kimberley 
and the I'ransvaal, and prefects-ai>oslolic for Puasutoland and 
Zambezi (or Rhodesia). 

All tin churches inainlain iiiisf.ions to llu' natives. The first 
to enter the field wore tlui Jesuits and Doininicans, who laboured 
on the soiith-cjast coast and among tlie subje*',is of the nif>nomotapa 
(sec PoRTUc.uicsK 3 *!ast Africa). Th ir work listed Inuu about 
15^0 to i7(')o, but it his left litl.l<’ tiviei'. Tlic early 
V #; ^* *** nuxlern missions wcuv all Protc'sle.nt. A Moravian 
^ysuvea. mission to the f lottenhils was begun in 1737, continued 
to 1744 and was re-ostablish(Hl — against the wishes of the col<»nists 
— in 1792. Before the close of the cejitury tlui f.ondon Misidmiiiry 
Society enter<?d th(j field. The wurlf of this soeuty's agents 1l'.s 
had a greater infliumce on the history of Soutli Africa than that of 
any other religious botly save; the Dutch Jbdormed Clnirch. Next 
in order came the W<*sli’yans an<l the (lUi.sgow Missionary Society 
(Presbyterian), the last Tiained society founding in Di.i.j tin* .sl.'ifion 
of LoNstdale — now tin* most iinjiorlaiil inititution in South Afrien. 
in conne.xion with native missions. In the I’.iris JCvangt lierd 
Soci(dy (whose agents have Ub uired chi<‘jly in Uasuio and Ikirotse 
lands)’ sent out their first mission ari-'is who \vi*re clofxdy followed 
liy the agents of otlu'r societies (see Missn>Ns). Tlie lv(/inan 
t'atlvslics cntensl the field later on. By the end of the 19th c(‘ntury 
fully 3 of the total native pojmlation jirofeitsed Christ kinity. 

d'lie jews form a small but influential community. d’luTe are 
some thousands of Maliommedans in the Cape (cliicdly Mfdays) and 
Jarger numbers in Nabal, where lliere is also a l.'ir/gi i lindu pc'pnla- 
lion. At Lourenvo iMarijue.s the Chinese colony has its own ttanplu 
and religiou.s services. 

Z,<2WJ.N- -The basis of the common law of liritishSoulh Africa Is 
the Roman-Dutch law as it existed in Holland at the end of the 
j8th century. Tliis was sinijdy the old Konuin juTisprudence 
embodied in the legislation of Justinian, modifieil by eusloin and 
legi.shiliN'c decrce.s during the course of the centuries which 
tvitnes.scd the growth of civilization in iMiropc; and it is to all 
ialeiils and purposes the juris] iriKU'nee whieli was the foundation 
of the (!ode Napoleon. It tvas in ])an elosely akin to the 
“ modern Roman latv ’’ whieli i.s pracliscd widely over the eon- 
lin(‘nt of Eiiroiie, and even in Scotland, at the present day. 
'J’he authorities upon the eoininon l:’.w in South Africa are: the 
Dutidi commcntat(»r.s upon the eisil law, the statute law of 
Holland, the decisions of the Dutch courts, and, failing thc.s(‘, 
tlic corpus juris civilis its(df. 

In llie ])eriod which has elapsed since the establishment of 
British rule at the Cape the law has bedi eontuderably modified 
and altered, lioth liy legislation arid by judicial decisions, and 
it i.s not too much to sat' that at the present time there exists 
hirdh' any nuiterial diflerefuT in princijile over the greater part 
of the field of jurkprudisu^e betivocn the law of England and the 
law of SouA^Aftica. The law of contracts, the law of torts, 
the the law relating lo shipping and insurance, 

not to mention other subjeets, are i>raetically identic'al with 
those of England; and cv(‘n the criminal law is virtually the 

^ Eor tlio sections hero incorporated on South African law and 
language we are indc’ot d to the late J. W. Leonard, K.C (d. 1909), 
twice ailorncy-gcncral of Cape Colony. 
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same, though the greater cla-sticity of the civil jurisprudence 
allows fewer opportunities for the escape of malefactors, notably 
in cases of fraud or falsity in any^ form, than exist under the law 
of England. The constitution of the courts is based on the 
(Example of the English judiciary, and the rules of evidence 
and procedure are practically the same in both criminal and 
civil cases as in England. All scrioii.s cases of crime are tried 
before a judgit and jury, with tlic .same; formalities and safeguards 
as in England, wdiile minor offences arc dealt with by stipendiary 
magistratcfi pos.scssing a limited stalutoiy jurisdiction. In 
criniinal <:a.ses it is necc-ssary for the jury to find a unanimous 
verdict. In civil cases cither party may demand a jury, a 
privilege which Is .seldom excrci.scd ; but in a ci\'il ca^c the verdict 
of the majority of jurors prevails. 

The most marked (liff(;reiic(i lictween the English and South 
African sy.slerns of law is, as might be (?xpc?ctcd, to be found 
in the law nJaiing to real property. In South Africa there is 
a rigid and univor.Ml application c)f the principle of regi.slralioni 
The title to liuid is registered, in all cases; and .so, with a fet^ 
(;xi;eplions, is every servitude or easement, morlgfifrc or charge, 
upon land. With regard to the (k.-volution of property upon 
(l(?ath, it may be remarked that the law cT intestate .succession 
applies equally tu real and j)(;rsonal (estate, there being no law of 
primogeniture. The rules of distribution in intestacy differ, 
liowevcr, vt'ry considt'rably from those established in lingland. 
There is absolute freedom of teslamcnlary dis])ositicn in the 
Cape proviiuu and in .some other parts of Soulli Africa. The 
(‘ffecl of marriage upon the prrTCvty of the sjioiiies iii, by the 
Roman-Dutch law and in the aliscnco of any ante-nuptial 
contract tu the rontraiy to bring e.hout a complete community 
(jf pro])crty, virtually a univcjval paUr.cr.sliip between husband 
and wife, subject to the sole and ab;;olule control of the husband 
wliile the nmrriiigi; lasts. I'he courts l^ave, howuATr, tlu; right 
to interfere for the protection of the wife in care of any flagrant 
alnise of the pow(;r thus vested in the liurband. Ant(;-nuptiul 
agreements may lie of imy nature the parties may choose. Sii(‘h 
agr(^(‘nK'nls must in all crises be publi(‘ly n‘gistered. Ufxm the 
dissc'lutinn ef a marriage in coninuinity of prc'pcrty, or in 
the eviiut cT a judicial .separation a commnnionc honoruin, the 
property of the spouses is dividtd as upon the liquidation of a 
parttu'rshlj). ll is not ntcerrary lu*r<? lo refer particularly to 
(X*rtaiu (*x(T])l.ions to tins geiUTal rule in eases of diviTCe, 

By the conirnt'ii law gifts liClween hiuband and w'ifc during 
niariKige are void us against (^nditors. 'J’his rule i*aiiiu)t be 
evaded even by ant(‘-niipliul tigrccmciU. By llic statute law 
of Natal post-nuptial agrecnants ])clw(rn sjxm.ses are permitted 
undor (xaTain coi.diLions, to vhicb it is not ])ossiblc no\v to refer 
at length. Divorce is granted to either spouse for cither adul- 
tery or malicious dc.scriioji, the established by the 

English law bchween husband and wife in respect of divorce 
beingdisrcg.irduJ. 

'I’he languages .spoken in South Africa by the in- 
luibiiunts of Eurcjjxnn dcsc'cnl are English and Dutch, the 
l:Ut(?r I'ldrlly in tlu* him oi a patois c\H(;(|nia]ly known as the 
Taal. (German and I’ortiignc.'-c are sjxEcn in ll.e pcsscssions 
of Iho.sc connirics, but a knowledge of English or Dutch is 
frequent even in ihost; territorie.s.) The history of the DiiU'h 
hinguago in South Afrio.a is intimately bound up w'ith the history 
of the South African Dutch people. The basis of the language 
as .spoken to-day is il\at lyth-t'cnlury Dutch of Holland which 
the first s(*ttlers liroiight to the country ; and although the Dutch 
(>f Holland and the Dutc'li of South Afriixi differ ver^' wHclely 
to-day, Cape Dutch differs less w'idely fixiin the Dutch kmguagc 
of the 17th century than from the mcdc'rn Dutch (d Holland. 
The tongue of the vast majority of the Dutch-speaking inhabitants 
may thu.- be said to be a degenerate dialci't of the 17th-century 
Duleli of Holland, with a very limited vccabular)’. The 
limiting of the vocabulary is due to two re isoiis : in the fir.st 
place, the early set tiers w’cre drawn principally from the peasant 
class, being chiefly discharged .soldiers and sailors; and, further 
when once settled, the necessity for making the language in 
telligible lo the natives by tvhom the settlers were surrounded lea 








to a still further sixoplification of speech structure and curtail- 
ment of th^ \*ocabulary . There thus grew up an ungrammatical 
dialect of Dutch, suited only to the most ordinary requirements 
of the everyday life of a rural population It bec'time a Ian- 
guaoe with neither a syntax nor a literature. At the same time 
it remained in character almost entirely Dutch, no h'rcnch — 
in spile of the incorporation into the population of the Hugue- 
not emigrants — and only a few Malay ^Y0^^1s finding a place in 
the Taal. But side by side with this language? of everyday life ! 
a purer form of Dutch Juis continued to exist and find its uses I 
under certain additions. It must be borne in mind that the [ 
Ihjers of every grade have always l)ecu more or less sedulously | 
instructed in religions subjects, at all events to the extent j 
requind to fit them for formal mrmhership of their church, | 
and in all their wanderings they ha\'c usually been atlcndccl ' 
by their pastors. The Dutch Bible and Calcc'bism are wriiieii ‘ 
in pure Dutch. The langiui'ro of the Dutch Bible is c.s majcstii' i 
as that of the English version. Morcnvcr, the sendees of tin* ! 
Cdrurch have always been conducted in gniinnuil i('al though i 
simple Dutch; and the clergy, in their iiitcritoun.e with the ! 
people, Iiave as a general riilf* abstained from conversing in the | 
ordinary dialect. The Boer thus has but slight dilTuMilty in 
reading and understanding pnro I’hitch. Under the inlliumc 
of Afrieander nationalism strenuous efforts liavc btvn made * 
to teach the language in tlic scliools throughout the greater 
part of South Africa. In the Transvaal and Orange Free State ' 
cdiK'ation was iiv.paticd almost exclusively in Dutch. All i 
public business in tlie government nrfKvs and \ii\v <*oiirts was I 
('onducted in the language, and the Tinnsvaiil at th(‘ time (d ! 
Its annexation hy Gre*at Britain was h 'ing gradually inundated | 
l)v oHlcials, railway servants and otlvu*s introrluced from Ifolljind, i 
v'ho spoke modern Dutch, Odadally throuirlrait the Union of 

'uth Africa both languages are now on a looting cd equality. 

Throujjhout South Africa a number of words, mainly Dutch, arc ! 
in ii' O’.l use hy the inhabitants and rdso. lo a ! 

t >1; ddcnihlv. cxu'jh, among the natives. The. nio'h common of . 
tir.-sc words, with tleir J.hvdi-'h nioaJiiup'. an* lure set Fu'lli. When ! 
livM ihlvrwiso ;>tAtcd the words aiv of Diitcij orij;in : — j 


Spruit • . . . (literally shoot, to iBt>rinK \\]i 0 

small river. The name given to iiitcnuittciit 
streams lial}lc to sudden froshets. 

Stoop • • . . (Uteraliy a step) tlie name given to the plat- 

form or wu'amla of u house. The stoep is 
sdiaded hj' a roof and is a favourite rendez- 
vous lor’ the household and fc'r visilars. 
Formerly ah South Airicon liouscs had stoefis, 
but in tin' ct'tttml parts oi the larger towns 
the biiildinp? arc now wit liout ^•cJ:^unlas. 

Trek * • • • (literallv, pull, tug, tiMeyi, to ilniw or pall), 

to leave a ]>iac('. to U\kv a journey; .also the 
distance covered in a jounicy. 

Veld .... liold. riic nann- given to open pliiins and 
to the gi\Lss covered ]>ln leans of llie interiot. 


Vlei a hollow Idled witli water durinii rainy 

weather. 

lUtspan .... to vitiUarnoss. 
l.'illandcr . . . cmtlauder. i.e. a foreigner. 


Among otlicr Dutch worcl.s Irtaiumtly used in ] dace names may be 
iiist.mced : rlnmostev (rhiiiocems), olilaiit (elepluiiit), mooi (]'n:tty), 
moilder {mud), klip (cliti), berg (monnUiiii), burg or slad {lowip, 
zw.irl (hl.iek), kliin (little), groote (great), bivede (hroacl), nicuw 
(new), zuur (sour), lujkke (buck). 

A miniher of Dutch weights and measures are also in general use. 
'I'iioy ineliule : miiitl ^ bushels; nmrgrn - i’l i(>54 .acres. A Capo 
rood equ.'ils ig'.^pb Kuglish feet, and a Cape ton contains 200M Ik 

II. — ( tWfiTITUTION OF TIIK UnION OF SoUTIl AfRTCA 

In atM‘ordanco willi 11 e provisions of ati ret (d the British 
Barliarncnl (South Afritai Act igop) (ape Colony, Natal, the 
dVansvaal and Orange Kiver colonics were united under one 
laAvrnmcnl in a lei;!; lutivc union under tlic British Crown. 
'IT.e Union of South Afiica, tis tlte luw .stale is named, was 
established on tlll^ 31st (d May jgio. Upon it.s Idri nation thf? 
('n]oni<'s named heeame pnA*ir.ces of the* Union, in the cftM? 
(>f the Drani'e Iviwr (!<.louy its title was changed to Oran(',c 
Fice SlJile BjiA'ince. Tht‘. ctdoniiil legi.slutiires were abolisjicd, 
pn vincial cnvmclls, with strielly ?.nhor(linate and delegated 
j)o\v{rs, were' set upland provincial julminislralors (loe'al men) 
rcj>le.<‘ed the t'ari(ais governors, d la* liif.tory (*!' flic mo\'( mem 
wliich led lo unification is gi\'(:n in tiie following i,ee.ti(,n. 'Jlie 
neiin pro\ i;.i/:ns of the (s nsliintion ^ are u.s f(;llows;— * 


As.vgai , 


I'Josohvcld , 


DywoiKM;; 


1 >:ial .... 

I >orp .... 

Drift: . . . . 

Ervan tsin ■*. ci 
Fontein . . . . 

J-Iorl: . . . . 

Insy»an . , . . 

Kaffir . . . . 

Kan'oo ... 4 

Kloof , . * . 

Kop 


Kopje . 4 . . 


Kraal « • * 4 

Krantz (or Kranz) , 


Nek .44, 
Poort 4 . . . 

Rand • 4 . . 

Ruggens , . 4 

Slim 

Sluit • • • 4 


.'I speu* US'*.] hv th'* l\;».)fir n word 

ad()])tcd from the I’orturntcse^ iMif of Berber I 
fwiirin. 1 

a pi tin or ojM'U sir'dch ol conntiy covejf-l 
with thin woo<l or bush. Often writ ten 
le; .!i\e1 1. 

C\‘U Y‘,\]y " ]ioor whiles,*' the name 

!:.-u 1)7 th* IJoeri to the landles.'s whites, 

1 1 . Oil ill tiirrn.s, tS:c. 


' ' ' " T:\al " word). 

: i ■ < f I '.n 1 . 
f'‘-... ■ -. 111 , .spring. 

c. e':i r, e.iv.de, hook. Common in place-n.'imcs. 
■(•'•) '.r'v 

(Ar'.t>ie, i/>r unbeliever [in Islam]) a native fd 

Bantu slock; moie loosely any native?. 

iiny .ari l dislriet ; rK)Nv the name of definite 

re,‘;i?.'iis (from the HoLtentot). 

fissure or crevice, hence a ravine or narrow 

vall< y. 

(lit<?ntllv held) a hill, ponrrally rounrhrd. 
FI, 1.1; Uqiped hillii an; nsiially c.'illed lalel 
(l,'d)le) or plat (flat) l>en/,i. 

SI little hill; the name given to Ihu isolated 
pointed hills wliich are a cliaracti’ri.stic fcatun; 
of tin? plains of S<nith Africa, 
an enclosure, Inmce a native village. Prob- 
ably from the ]*orliigU'.'?ic. 
an overhanging wall of ruck, hence a steep 
clifT, a precipice. A “ Taal " word derived 
from the Dutch kran^^ a wreath, chai>leL or 
comice. 

literally neck \ mountain pa-s.ses or pas6c.s 
literally gate J between mountains, 
border, cd^e, hence a low and ii.snally round 
range of hills. 

ridges, applied to undulating sloj-ies or un- 
irrigated hilly country, 
cunning, clevw, adroit. 

(Dutch, doot) ditch, .gnttor, small stream. 


The f'Avcnl jve gnvcTTnrif’uf of ^he Thiion is vt'sted in tin* liiug 
end may l>e o.iTcised by Ihe sovereij^u in ^lerson. It i.s, howi vir) 
{'.diniiiisiored by ;i governor gnieval, wh») holds ollir.c 
during U'.<’ king's iilvasure. Tli(? g<iveruor-gcnrral ^ 
can diiiuiis '. minisl'Ts and di? soK c ]v\vliLLiiU‘Ul . Flo is txecutlve. 
ciu]>o\\<‘ve(l to di*-s‘>K'(‘ bolli houses oi the 1< pisl.ai ur»' .‘•.iiiiiill lih 011; Iv 
or th<; House of Asstinbly alone, lie can ]?(‘vlorm 110 oliii.iji.l ;k; 1 
wh' u l.)eynnd the tcrrilori d limil.s of ihc rnioij, but lie can ap]i{)iut 
ii d(')) ity to iwt fur him during, teuijiorary absences. Tin? g^overiuir- 
grucval is p.iid ^To,noo a year till ol the rmisolirlated funds ol the 
l.'nioii. He is tvlvi-.cd by an executive (onmdl, whose menihcr-; 
h* nomiuale;. Tiie coiin< il must include iln? iniiiislors of slate; 
miiiisters adiTiinisleriu" fleparinienis nl sl.'ite may not < xct?e 1 leu 
ij\ u'ludier. iMmidis ; c jiiioj hold oflu.i? for a ituiger ]>erind il|fi.u 
thre.‘ montlis unless liiey are nr Ix-comc? nu iiilieri-; ol eillicr hoii?<‘ of 
]> i.rli.imeiil . 'rfi<? mufro! e.n l admnu?-.tr.i.l ion nj native aflairs (whicli 
b'‘l’ore the Union w.?.?;, e\c»q<f uf the t :q»e, l:(.rgejy in the li.i.uds ol tlie 
coloTii d govenioin iiersou.'illy) Is vesb ri exclusiwly in the giAiruor 
in council and to tlie «-;:>,fU(' authoritv i?: eiifnisted all medters '-.jiccially 
or diiferenti.ally ah/.’cling AUatics throughonl Ihe Union. 

The Icgpsl.itive powt r is vcslerj in a ]>ar)jamint c»-iisjsling of the 
Sovcn?ign, a Seii.'ite, and a Jlouseof Assemhly. '/ he; Scualccou.sj.sfs of 
40 members, 8 rej^resesit it i'.'e;; from each pro'.iuce, aDrl H members 
nominated bytlie governor-ge'uend in council. Four oi 1 he nmninaled 
menil)e!rs are sedented e.»n ilie ground mainly eil llicjr ihoruugji 
acejuaintance with “ tlv' rc.;;.soiird)le wants and wisliei.s " of t i e 
coloured races iu Sf)uth Africa. The pusence? of both ne»minat«'tl 
and elected members iu the Senate? i *> a novel ]»rovision in the? con- 
.slitution uf the upj'.er eiiamheus ejf Urjtish colonial lcgd^>laturrjs. 
'fhe sc?n-itoi-s cliosen in lepo hedd office lor t'Ti y(?ars. Ailc?r 1920 
the Union parliame’nt may m:i.ke any alt'eTatiem it sees _ 
fit in the constitution e.f 'ilv* Simate?. A senateir must 
be a British subject oi hairopean rleseamt, must be? 
thirty ye*ars old, be a parliamentary voter in ejne of the jifovince'g 
have lived tor five.? yr.ars in the* ('nion, and H an (?le?c1:ed me-mbtr be 
po;-.s':.s.se*d of immovable proi)crty within the Union of the clear 
vahiej of /500, 

* Feir a dctail<?d (-xamination of the constitution and a compari.son 
of it witli the fede'ral constitutions of Canaria and Australia sec 
*' South .\frican Union," by A. Berriodale Keith, in the Journ. St>c. 
Comp* Legislation for October 1909. 
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The House of Assembly consists (as originally constituted) of 121 
members, elected by single-membcred constituencitJS, each con- 
stituency containing as ntjarly as possible the same number of voters. 
Of these members the Cape Province returns 51, the Transvaal 36, 
and Natal and Orange Free Stale 17 each. As population increases 
the total number of members may be raised to 150. The scats 
allotted to each province arc determined by its number of European 
male adults as ascertained by a quinquennial census, the quota for 
a constilueucy being obtained by dividing the total number of 
such adults in the Union as ascertained at the 1904 census by the 
number of m(?mbcrs at the establishment of the Union. The com- 
mission charged with the delimitation of constituencies is pcT- 
mitled to vary the (juota as much as 15 % either way. Members 
of the House of Assembly must, like senators, be Hritish subjects 
of J£uroj)can descent, they must be qualified to be registered as 
voters and have lived for five years within the Union. A general 
election must take place every five years, and all jxdls must be 
taken on the same day. There must bo a session of parliament 
every year, so arranged that twelve months shall not elapse between 
the last day of one session and the first sitting of the next session. 

The qualifications of parliamcntaiy voters are those which existed 
in the several colonics at the establishment of the Union, save that 
" no mcml)cr of His Majesty's regular forces on full jiay " can be 
registered as a voter. As the franchise laws in the several colonics 
dilfered the qualifications of voters in the })roviiices difier also. In 
the Transvaal and Orange Fn^e State provinces the franchise is 
restricted to white adult male British subjects. In neither province 
is there any proj^Tly qualificalion, but a six months' residence befon; 
registration is required. In Natal (<7.7'.) there is a low i)rop(;rty 
qualification. In that province coloured persons are not by name 
debarred from the franchise, but they arc in praci ice excluded. In 
the Cape province, where there is also a low property qualification, 
no colour bar exists an«.l there are a large? numb(‘r of Kaffir votejrs (see 
Caps Colony : Const UtUinn), ParliaiiKjnt may alter the c|ualifiea- 
tions for the vote, but no law which would deprive coloured ])ers(>ns 
in the Cape province of the franchise can be ellectivc “ unless the 
bill be passed by both houses of parliamt'iit sitting togetlujr and at 
the third nsading be agreed I0 by not less than two- thirds of the total 
number of m<imbers of liotli hous<?s," 

Save as subjcict, ultimately, to the British parliament the Union 
parliament is a soven'ign Ixidy, The provinces have no original 
authority, possessing only such ])Ower.s as arc delegated to them by 
the parliament, in certain cases the governor-general must reserve 
the royal asseiit to bills, r.g. any bill abolishing the colounid vole 
in the Capo province. The king is given the ixnver to disiillow any 
law within a year of it having received the assent of the governor- 
general. 

With regard to bills the two houses are not in a jiosition of cquaHly. 
Bills ap])i‘opriating revtuiue or moneys, or imposing taxation, must 
originate in tlie House of Assemldy and may not be amended l>y the 
Senate. If a bill jirissed by the Assembly has been twice rejecletl 
by the Senate, j)rovisioi\ is made for a joint sitting of Inilh ]\ouses, 
wlieii members vote and di'cide upon 11 le measure concerned as one 
botly. In the case of a jnoiuiy bill rej<?cted by the Senate a joint 
sitting to decide its fate may lie lu'ld in the same? s<*ssion in which 
Ihc Senate has failed to pass the bill. Every minister of state may 
sit and speak in either house, but can vote? only in the lioust? of which 
he is a member, Ke-electioii is not nec(?ss.ary on the apiiointment 
u£ a in(?mber as a minister of state?. IMomlitTs of parliament are 
paitl Ij^oo a year, l)(?ing d(‘ducted from this allowance for evciy 
day’s absence during the session. 

A Supreme Ctuirt of Judicature for South Africa was createil at 
the establishment of the Union. The former Supreme, lligli and 
Circuit Courts of the several coloiiieu then became 
prt)vincial and local tlivisions of tlie Supremo Court 
jua/caturv, South Africa, which consists of two divisions, namely 
the Siqircmc Court and the Ajipellale Division. Ajjpeals from the 
decisions of the pro\‘incial ami local divisions of the court and from 
lliose of the High Court of southern Ehodesia, must bemadotolht? 
appellate division of tlie Supreme Court. Unless .syiecial leave of 
the privy council be obtained there can be no ajijieal from the deci- 
sions of the Apiiellaio Di\ision, save in admiralty cases. This 
n'striction of the jiowcr of ajipeal to the nri\*y council is much greater 
than are the restrictions upon appeals from the Commonwealth 
of Australia, where ap])eals to tlie pi'i\y council lie by right from 
the s(?v(!ral state Supreme C!ourts. The dillerencc arises from the 
fact that tlie Coinmoiiwealth is a federation of states; whereas the 
Union of South Africa is but one stale with but one Supreme Court. 
C)ne result of this unification of the courts of South Africa is that 
any provincial or local division of the Supreme Court in which an 
action is bcjguii can order its transference to another division if 
that course be deemed more convenient. Moreover the judgments 
of each jirovincial division can be registered and enforced in any 
other division. The ad mi nisi rat ion of justice throughout the Union 
is vest ed in a minister of slate who has all the powers of the attorney- 
generals of the sc?\'eral colonies at the time of the Union, save that 
power as to the prosecution of crimes is vested in each p^o^ince 
in an official ap|)ointed by the governor-general in council and styled 
the attorney-general of the province. 

[Among the general provisions of the constitution the most 
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imj)ortant is that both the English and Dutch languages are official 
languages of the Union and are treated on a footing of equality; 
all records of parliament, and all notices of general public ^ - 

importance or interest issued by the government of 
the Union must be in both languages. (Persons 
in the public service at the establishment of the Union cannot, 
however, be dispensed with because of lack of knowledge of either 
English or Dutch.) Other general provisions enact free trade 
throughout the Union, but the customs and excise leviable under 
the laws existing in any of the colonies at the establislimcnt of Union 
remain in force unless parliament otherwise provides. All persons 
who had been naturalized in any of the colonies are naturalized 
throughout the Union. All rights and obligations under conventions 
and agreements which were binding on any of the colonies have 
devolved upon the Union. 

The harbours of Cape Town, Port Elizabeth, East London and 
Durban arc state-owned, as arc also nearly all the railways in the 
Union. All revenues derived from these services are paid into a 
separate fund. The administration of the railways, ports and har- 
bours is entrusted to a board of not more than three commissioners 
(aj)poiiited by the governor-general in council) presided over by a 
minister of state, J^ach commissioner holds office for five years 
I and may be reapjiointed. The board is directed to administer its 
service on business principles, due regard being had to agricultural 
and industrial develojmicnt, &c., within the Union. So far as may 
be the total earnings are not to be more than arc sufficient to meet 
necessary outlays. 

Provincial Administration . — While the Union parliament has 
full power to make laws for the whole of the Union, to provincial 
councils have been delegated the immediate control of affairs 
relating solely to the provinces. The subjects delegated to 
the councils include direct taxation w'ithin the provinces for 
local revenue purposes, the borrowing of money (on the sole 
credit of the provinces) with the consent of the ministry ; agri- 
culture (within the limits defined by parliament) and municipal 
institutions, divisional councils, and other local institutions. 
The control of elementary education was also guaranteed 
to tlie provincial councils up to i9i5> and thereafter until 
parliament otherwise provides. 

Tlie councils consist of not fewer than 25 members and nol more 
than the numbi'r of memb(?rs r(‘turned by the province to the House 
of Assembly, JCach cauncillor rej)n?si?nts a s(‘parate constituency, 
these constituencies, as far as ])ossiblt‘, to be tin? same as tin* parlia- 
nicntarj' constituencies. (In ihc Cape and Transvaal ]')rovinrt‘s 
they were llie same in 1910; Natal and Orangt? Fnie State reUiniing 
only 17 members to the House ol Assembly, the parlianu'iitary 
constituencies have been reai'raiiged.) Tlu? qualifical ions for 
electors are tlu? same as lor parliament, and any pi rson qualified 
to vote is (pialified to be a member of the coiincil. As in the (':i])e 
province coloured persons arc qualified to vote, they are thus als^) 
quaiilietl to be members of the pro\'incial council. An>- member 
of the provincial council who lK?comcs a member of either House 
of rarliament thereupon ceases to be a member of such proN*incial 
council. Each provincial council continues for three years from 
the d:ite of its first meeting and is not subject to dissiokiliun save 
by effluxion of time. 

The executive power in each province is iin'csted in an officer 
apiioinled by the government aiul styled provincial administrator, 
lie holds ofiico for five years. The administrator is assisted by an 
executive coinniiitei? of four persons elected from among its own 
members, or otherwise, by tlie ])^o^'incial council on the proportional 
rejiresentation jirineipfe. The administrator and any other nu'mber 
of the executive? committee, not being a member of the* council, has 
the? right to take part in the proc(?e(lings of the council, but has not 
the right to vote. The provincial councils have not the right to 
make laws, but ordinances, which must receive the assent ol the 
governor-general in council before becoming valid. (F. R. C.) 

III. — History 

The histoiA^ of South Africa is, almost entirely, that of its 
colonization by European races, of their (ronflicts with, and 
influence over, its native inhabitants, and of the struggle for 
supremacy between the British and Dutcdi settlers. The 
little that is kno^^’n concerning the doings of the natives before 
the appearance of the white man belongs to the domain of 
cthnolog}' rather than of hislor\'. ^^’hen the Portuguese first 
reached the southern part of Africa there was but one place in 
it where a civilized race held sway. This was at Sofala, the 
most southerly post of the East African Arabs. From that port 
the Arabs traded for ivoiA", slaves and (principally) gold with 
Bantu peoples of the far interior — the Rhodesia of to-day. 
These natives, whose earliest existing buildings may go back 
to the time of the Norman Conquest, were in a higher state of 
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development than the Bushmen and Hottentots living farther 
south. The part played by the various native races in modifying 
the character of the European colonization will be best considered 
as they successively came into contact with the white settlers. 
At this point it is only necessary to slate that at the same time 
as the Europeans w(*re slowly extending northward from the 
soulh-wcslern point of the continent, a conquering race of 
Bantu negro stock, originating from somewhere beyond the 
Zambezi, was spreading southward along the western side of 
the c()untr\’. 

A. ¥rom the Discovery of the Cape to the Great Trch . — What 
led to the discovery of America led also to the discovery , exploita- 
tion aiid colonization of South Africa. In the 15th centuiy the 
great Eastern trade witli Europe was carried on by the Venetian 
Kepublic— Venice was the gate from West to East, and her 
fleets, richly laden with goods brought down to the shores of the 
ATccliterranoan in caravans, snj)plied Europe with the luxuries 
of the Orient. It was in that ccntur>' that Portugal rose to 
prominence as a maritime power ; and being anxious to enjoy 
at first hand some of the commen'e which had brought such 
prosperity to \’cnic’e, Portugal determined to seek out an o(x*an 
pathway to the Indies. It was with this intention that P>ar- 
tholoruew Diaz, sailing soutlnvards, discovered the Cape of (hjod 
Hope in 1488.1 Nine years after the discover}" of the (ape by 
Diaz another Portuguese expedition was fitted out under Vasco 
da Gama. Da Gama entered Table Buy, but did not land. 
Thence he pushed on round the coast, landed in Mossel Bay, 
then sailing up the soutli-east coa.st he sighted land again on 
the 25th of December 1407, and named it in honour of the day, 
Natal. Still pnx'eeding northward.s lie entered tlie Quilinuine 
Kiver and eventually n^ac'hed India. 

For many years subsequent to this date South Africa repre- 
sented merely an inconvenient promontor\' to bo rounded on the 
voyage to the Indies, Ships stopped at different ports, or rather 
at su(*h few natural harbours as the inhospitable (’oast offered, 
from time to time, but no attempt was made by the Portuguese 
to colonize the southern end of the continent. Gn the we.st 
coast their .southernmost sijlt lenient for a long jicriud was 
Benguclla, and the history of Angola (^'/.^^) had not until the 
I. quarter of the iQth century any close (umnexion will) that 
of Sout h Afrii^a. On the east coast the Portuguese were masters 
of Sofala ’ y 1506, and a trading-post was first establislied in 
Delagoa Bivy in 1545. Here alone Portugal obtiiined an impor- 
tant foothold in South Africa. But between Benguella on the 
west and Louren^o Marques on the east the Portuguese made 
no attempt to form permanent settlements or trading stations 
along the coast. It was too barren a shore to prove attractive 
wlicn the riches of East Africa and India were available. 

The first Europeans to follow in the wake of the Portuguese 
voyagers were the English. In 1601 the Englisli East India 
Bagliitb Company filled out a fleet of five vessels, which 
EssUndig sailed from 1 'orbay. After four months at sea they 
Company, dropped their anchors in I’ablc Bay, where they 
remained for seven weeks before proceixJing eastwards. From 
that time forward Table Bay was used as an occasional port of 
call for British ships, and in 1620 two English cayitains formally 
took possession of the (Aape in the name of James I. This 
patriotic act was not, however, siifTicicntly apyireciated by either 
King James I. or the English P'a.st India Company to evoke any 
official confirmation on iheir yiart. Meanwhile the Dutch East 
India Company had been formed in Holland, and the Dutch 
had entered keenU' into the competition for the glittering 
prizes of Eastern commerce. In 1648 one of their ships was 
stranded in Table Ba)', and the shiy)wrecked crew were left to 
forage for themselves on shore for several months. They were 
so pleased with the resources of the country that on their return 
to Holland they represented to the directors of the company 
the great advantages that would accrue to the Dutch Eastern 
trade from a properly provided and fortified station of call at | 
the Cape. The result was that in 1652 a fort and vegetable | 

^ The date usually assigned (i486), on the authority of De Barros, I 
li=is been shown to be incorrect (see Diaz) | 
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gardens were laid out at Table Bay by a Dutch exyiodilion 
sent for the purpose under a surgeon named Jan van Kirheek. 

In 1657 a few soldiers and sailors, di.scharged by ihe Dutch 
East India Company, had farms alkitted them, and these men 
constituted the first so-called “ free burghers.” 

By this step the station became a plantation or India 
settlement. More settlers were landed from time to 
time, ineluding a number of orphan girls from Amsterdam, and 
during 16S8 and i68c) the colony was greatly strengthened hy 
the arrival of some three hundred Huguenots (men, women 
and children), who were located at Stellenboscji, Drakinistein, 
Frenchhoek and Paarl. In ])rocess of lime the French settlers 
were absorbed in the Dutch population, but they have Jiad an 
enduring influence on the character of the people. TJic little 
settlement gradually spread eastwards, and in 1754 the (ountry 
as far as Algoa Bay was iinduded in the i-olony. At this lime 
the white colonists numbered eight to ten thoicsand. 'i’liey 
posse.sscd numerous slaves, grew wlicat in siifli('ient quantity 
to make it an article of exy)ort, and wtTt* famed for the good 
(juality of thtur wines. But their chief wealth was in cattle. 
Such prosj)crity as tiuy enjoyed was in despite of the system of 
government prevailing. All llirough the latter half of tlie 17II1 
and tlie whole of the 18th century troubles arose from lime to 
lime between the colonists and llie government. 'J'he adminis- 
tration of the Dutch East India Company was of an exlremely 
despotic character. The most complete account of the com- 
pany's tenure and goviTiinient of the Cafie was written in 1857 
by E. B. Watermeyer, a ('ape colonist of Diitcli descent resitl- 
ing in Cape 'J’own. He points out that it was after failing 
to find a route by the north-<‘asl to China and Jajiari that the 
Duleli turned their eyes to the Cape route. 'J'he Cape of Good 
Hope suhsecjuently “ l)ecanK‘ not a colony of the Repiihlie of 
the United Provinces, but a dependency of the ‘ Nether- 
lands Ciuirt tired General Fast India (ompaiiy * for mercantile 
jmrposes; and to this fact principally can be traced the slow 
pn.gre.ss, in all but extension of ttirritory, of a eounlry whieli 
was settled by JCurojieans within thirty }'ears of the time wdten 
the Pilgrim Fathers, ijie fuundtirs of a mighty empire, landed at 
JMyinoulli to plant democratic institutions and Europenii 
civilization in llic VViisl." 

On the s(‘ttlernent under van Kiclicek, and the position in 
it wJiich the so-(!alle(l “ free burgluTs ” cnjo)'cd, tJiis candid 
Duleli writer throws an interesting light. 

'* The ]>eo])kt,'’ he says, “ who came here with Riehiujlc himself 
were not; colonists intending pemiancntly to settle at, tlieC^ape. . . . 
Th(! pro])osition tliat any freennni or biirgliers not in the pay of 
th(! com])any should be enconragt^l ti) cultivate the grouml was 
first made aliont three years after KiebecU's arrival. Accordingly, 
some discharged sailors and soldiers, wlio received on certain con- 
ditions plots of ground extending from the I’resh Kiver to tiu’ 
I.iesbeek, were ihe first free burghers of the colony. . . . Here it 
is sidlicient to say tliat, generally, the tcTm ‘ lr<‘e hiirgluu’ ' was 
a complete misnomer. The first burghers were, in truth, a mtTo 
change from i»aid to unpaid servants of the conqiany. 'J iiey tJioiiglit, 
in obtaining their discharge, that they had much improved their 
condition, hut they soon discovered llu? reverse (o hit Dk; fact. 
And henceforward, to the end of the last f iSth] century, we find the 
constantly rej)eat<;d anrl well-founded com])laint, that the company 
and its officers jiossessed every ailvantage, while the ireemcn were 
not allowed even the fruit of Ihcir own toil. . . . 'J'he natural elfecl 
of this narrow and tyrannous rule was discontent, amounting often 
to disaffi^ction. After a time every endeavour was made to escape 
beyond the immetliale control of the authorities, 'thus the * trek- 
king ' system, with its attendant evils, the baiU! of South Africa, 
was born. My their illjt»eral spirit, which sought but temporary 
commercial a<lvantage in connexion with the JCastern tracie, Iluj 
I>utch authorities themselvijs, altlioiigli generally liumanely dispost^d 
towards the natives, created lh<! system which caused their oi)pn?.'‘..- 
sion and exterminatiem." 

When it is borne in mind that the Dutch at the ("ape w^ere 
for one hundred and forly-lhr(;e years under the rule of the 
Dutch East India Company, the importance of a corr(?ct appn*- 
emtion of the* nature of that rule to any student of South African 
history is obvious. No modern writer approaches Watermeyer 
either in the completeness of his facts or ih * sev'crity of his 
indictment. Referring to the policy of the comjMny, Watermeyer 
says ; — 
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Tli<i Dutch colonial system £is cxomplificd at tho Cape of Good 
Hope, or rather the system of the Jnileh K;est India Company 
(for the nation should not: ^^'hoIJy sutler under the eondemnation 
justly incurred by a tradiiu; ai-socialion that souj:dit only pecuniary 
profit), was almost without c>ii(^ ivdeeiuinj:; lc«iture, and was a dis- 
honour to the Nothorlinds’ national name. In all things politkwal 
it was purely des};oljc; in all things commercirtl, it was purely 
mono])olist. 'Pho Jhilch JCast India Company carctl nought for 
the progress of the colony — j)rovid(fd only that they laid a refresh- 
ment station for theii* richly laden fleets, and that the English, 
French, i^anes and Pori-uguese had not. Whatever tended to 
inii‘in«<‘ in tlu; slightest degree im their dailing monoj^oly vva.s 
visited with the seven st jionalties, whetluir the culprit chanced 
to be high in rank or low. An instaticc oF this, ludicrous while 
grossly tyrannical, is pr('s<;rved in the records. Commander van 
Quaelbergon, the third of the ],)utch governors of the colony, was 
dismissed from the gov(*rnment in 4007, and expelled the service 
of the comj)auy, because he hfu] interclr'.ug.'d civilities with a I'rench 
governor t)oun(l eastwards, the Unit<‘<rpn)vinces being then at 
peace with Fr.i.nco.i 

Of this nature was the foreign policy of the Dutch company at 
the Ca}>e of Good Hope; iinjdified, indeed, in some degree from lime 
to linit!, but governed by ])riu'.i]*le*? of jt;4dous, stringent monopoly 
until the surrender of tlv? colony by t'ouiTnivsioner Sluyskeu in 
I79<, The intemfil govenmumt <»f the cr)lonisls for the entire 
duration of the East India Company's rule was idw'ays tyrannical, 
often opjucjssive in the extreme. With j/roclunations, jdaciuits and 
.statutes abundantly filling huge tomes, lli f c aprice of the gov(;riu>r 
was in truth the law. A mocktiry ol jiopul.ir institiitinns, undcT 
the name of a burgher council, indeed existed; but this was a m<ire 
delusion, and must not be coiifoundtsd with the system of local 
govenmient by means of district burglun* couuoUh which that most 
able man, Ounmissitmer do Mist, sought to est ddish during tlv? 
britrf government of the Batavian Bei)ublic from r^ot to 1800, vvhm 
the Dutch nation, convinced and ashaitu* ! of the false i>olicy by 
which they Irv.l ])ermitte 1 a mere money neikiug association to 
disgrace, the Batavi.’iu name, and to entail degradation on what 
might h;ive been a fn'c and j)rosperou,s C'dony, sought to redeem 
their error by making this country a national (;olouial possession, 
inst<wl of a slavish ju-ojxuMy, t') be neghxde i, oppros.sod or ruiiuxb 
as the caprice or avance oi its nierclivit owners might dictate. 

From time to time serviinls in the dirert employment of the 
company wert? endowed with the right of fretdnirghers/’ hut 
^ the com j winy ret j lined the power to compel them 

return into its service whenn^r they deeirual it 

‘ * necessary. This right to cniVree into servitude those 
wdio might incur the displeasure of the got'crnor or other high 
olliecrs was not only exen isrd widi refnvnco to the individuals 
themselves wdio had rccciv('d this conditional freedom; it 
was, adds W«atcTmey(‘r, claimed hy lh * govt'rnment to ho ap 
plicuiblf* likewise tu the? children of all such. Tlie effect of this 
tyranny was inevitable : it drove men to despeiMLioii. They ilcd 
from of)pr(:ssion; and thus trekking began, not in 1S35, as is gen- 
erally stated, but. before j 700. From 1720 to 1 780 trekking had 
gone steadily forwards. In 1780 van Pleltenberg, the governor, 
proclaimed the Sneeuwbergen the northern boundary of the ! 
colony, ex|)ressing “ the anxious ho})e that no inure CNlcn.sion | 
should take place, aiul \vil!i heavy forbidding the i 

rambling peasants to wander bevond.” In 1789 so strong had 
feeling amongst the burrrhers bcconie that ilcF'gntcs were sent 
from ilic Cape to interi'icw tlic an'.liorit ies at Amsterdam. 
After this deputation some noriiinal refonns were granted; but 
in ,1705 a number of burghers settled in the Swclk'fKlam and 
Graaf Kcinet districts drove out the ofih'ials r f tl^c company and 
c.slabli.iJied independent go\’erninent.s. 'J’Jic rebellion was 
accompanied by tin assertion of rights on the* part of the 
burgh *rs or freemen, whieli contained tho following clause, 
the spirit of whi^'h animated many of th.c Trek Boers : — 

That vyv.yy Bushunn or iloiLeatol, male or fcni dc, whtther 
laifio jn isoiuT by comm mUrr.s or c.iiir,lit l>y individuals, as well in , 
lime as in future, sluUl li)r life Iw tb** lawful pn/perty of such 
bnit’lv'T'.s as may ]>..»ssc :s iIu jU. :in<.l M'rvi* iu bonikige troiu gnneration 
to geu 'r.itioii. A’l.l if such Ijutteatots ^:houl..l esc;']n‘, the owner 
be entitled to fedluv thi'in up and to punish them, according 
to Ihot!* merits in his discretion. 

^ It \v;is U'.*t imi il the t iiue of Ky k Tiilbagh (j^ovenior uf the colony, 
J75: '77 0 that the Cliainlx'r uf beveutetm permitted foreign shi]vs 
in pj* •. ! ion at T-»blo Ikvy, TeV).'i>;h was the most jiojuilar o' Uie 
govr- under ihe ICast lirb; , (’oui^vniy, ]’>nring his governorship 
no no . wore levied on the burgliersi. He was succeeded by 
van i’ieUellberg, 


Aiul as to the ordinary Hottentot, alttady in scrvict, bmugltt 
u]) at the places of Christians, the children of those shall be compelled 
to serve until thair tw enty-fifth year, and may not go into the* service 
of any other save with their master’s consent; that no Hottentot, 
in future, deserting his service fcludl be entitled to rclugc or j.rotection 
in any part of the colony, but iJial the authorities ihrouitLout the 
countiy shall immediately, whatever be the alleged cause ol desertion, 
fiend back lt;c fugitive to his master. 

After one hundred and forty- three years the rule of the Dutch 
East India (Company came to an end at the Cape. What its 
principles were wc already have .seen. Watermeyer recapitulates 
its effet'ls as follows ; *-• 

The ej7ects of this pseuclo'coloniz'^aiou wire tliat the Dutch, as 
a commercial nation, ih?stroyed cc-mnu rtt:. 'i he lauht imlustiious 
race of Europe, they repressed iiidu.'.try. One ci ihe frec^it states in 
the world, they encouragi.'d a des])otic n.isrT’le in v. hieh falpcly-c:dled 
free ciliiiens were eii.slaved . Tliese men. in tlicir turn, b( came tyrants. 
Utter anarcJiy was the result. Some national feeling may have 
lingered; but, substaiiLially, every man in the country, of e\e’ry hue, 
was iKiiefited when l.h(} iiicnbus of tJic* t^’i'anny of llie Dutch East 
India Company was rcmovcrl. 

7 b this one further note must be added. The Trik Boers 
of the i9lh century were the lineal descendants of the Trtk Boers 
of the iSlh. What they had learnt of government from the 
Dutch J*AisL India Company they larried into the wilderness 
with them. 'J'be end of tiie joth century saw a revivjil of this 
sanu* tyrannical munopoli.st policy in the Transvaal. If W ater- 
nieycr's formula, “ In all things poliilcal, purely despotic; in all 
things commercial, purely mono))uli.st,'’ was true, of tiie govern- 
ment of the J-)utch East India Company in the jSlh cenlur>', 
it was ef|ually true of Krugir's government in the latter i)art 
of the 19th. 

7 ’lu* rule of the Dutcli East India (a)nij)any was extinguish rd 
(September 1 795) by Liu*. (;('euj>alion (-f tl;e colony by the British, 
who acted on behalf of the jiriiuc cf (h’ange, Holland having 
fallen under the control of the re\'( kuionaiy government of 
I runce. Following tlic pi'ace of Ainic.iis the colony was handed 
over (February 1803) by Great ilritain to a (‘ornmissionrr of the 
BaUtvian Kepiiblie. During the eight jears the Jirilish held 
the (’ape notable reforms in the go\'ernmcnt wire effected, but 
the country remained essimtially Dutch, and few British .settlers 
wm* attracted to it. its cost to the British exchequer during 
this period was £16,000,000. 'Bhe Batavian Republic enter- 
tained ver\’ liberal views as to the administra.iion of the country, 
but they had little opportunity fur giving’ ’iluni effect. Jn less 
than three years ( |anuar>’ j8o()) ilie tape was rteouiiuired by 
the British, who were at war l)0th with France and Hi Hand. 
'I’he occupation wua at lirsl of a j>ruvi.sional character, but by 
the third additionnl article to the conwntion witli the Fcliicr- 
lands of the ]3lh of August 11814 the country 'was definitely 
ceded to (/real Britain, in eonsideralion of retaining the Cape 
and tiie Dutch settlemenus now coiisiituling British ^ 

Guiana, Great Britain paid £o, 000, 000. 'I’he ih itish 
title to Cajie Colony is thus based upon conquest, 
treaty and purchase. The wishes uf tho inhabitants were not 
consult oil, and among them resentnieut was felt at the way in 
which their future was thus disposed of. 'i he Europeans at the 
Cape at that time iminbered about 27,000. 

Before tracing the history of South Africa during the 19th 
century, the. early relations of the while settlers witii the natives 
may be briell\- reviewed. 'Inc natives first enecuit* EarivReia^ 
tcrkl at the Cape were the llottentois (e.u.). Tliey tioalimhh 
at that time is uupied the ( ape peninsula and sur- theMathe 
rounding country, and in the early days of the 
settlement caused the colonists a considerable amount of 
trouble. An extract from the diarv of van Riebeek in 1659 
Nvili Ih-sI illii.stnite the nature cf the relatii)ri.s existing between 
colonists and nati\’i.*s at that time : — 

31Y/ June, -Wet weather as before, the prevmtion of onr 
operations. Our pe.>ple who are out aj.ainst the ]>huKlonng Hotten- 
tots, can eticct m)tlnng, neither Can they effect awylhing against 
us; thu.s during the whole week they i\a\ e bevi; vainly liyinf; to gt r. 
vA our cattle, and we h iN'O been trying vainlv to ^'[et at their yi rM>ns; 
but w c will ho]>o thru wc may once fall iu witli them in line weather, 
aii.i tliai the Eord God w’iH be with us. 
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Next to tlie Hottentots the wliitc settlers encountered the 
Bushmen (^.«».). When first known to the early colonists th(*y 
were inveterate stock thieves, and were treated as wild animals, 
tvj be shot whenever an opportunity occurred.^ Such opposition 
as Hottentots and Bushmen were able to ofTer to lairopeen 
colonization was not difiicult to overcome (s<*e Cape Colon v : 
History). The expansion of the colony was little, retarded by 
native opposition until the Dutch encountered the Bantu negro 
tribes. As already slated^ the Bantus, like the Kuropenns, were 
invaders of South A/riea, and iha meeting of these ri^‘al im'aders 
was tlu‘ cause of many 1 loody conflids. At frst the (*aj)'.' 
government endeavoured to come to an amicable arrangonieiit 
with the new power llwealening its La.sU rn bm-der, and in 1780 
it was agreed tiiat the Ureat h'isli Rivc'r should l.)e the j)ermanent. 
boundary between the colonial and Bantu KTritorie.s. The 
Ban us or Kaffirs (//.:•.), as the\' were universally called, tl on ht IJ 
all the coast lands between DeLigoa Bay and the Clreat li.sh 
Kiver, and for many y(‘ars they wen' stnmg enough to bar the 
further progress ca.Ntward of 1 lie whiLC races. 1 iut I lie agreement 
of 7780 was impossible of fulUhnent, 'I’ho peace was broken 
in 1780 by an invasion of the colonial terriKTv by the Kaffirs, 
and this co.illid [iroved to be but llte lirst of a series of KalUr 
wars which lasted for a century. In i8tt it was deemed neces- 
sary to expel the Kaffirs from the /unrveld, atid tlie British 
head' juarlers in that campaign bccann'llje site of CjraluinriCf'own. 
Bi 1S17 1819 the Kaffirs return('d and laid waste a large area. 
Tlicy were dri^'cn back and the country np to the Keishama 
Kiver annext'd to the but the disaster which n<‘arly 

overwhelmed the eastern province conviiu'cd Lord fhark's 
Somerset, IhcTi governor of tlie colony, (J tfu' ncc'cssity for a litie I 
ntiii iii frontier forts and a more mii-nerous sett lenient of > 

Setthr.'i of (colonists. Representations on the mat ter in England, 1 
coupled with assuruni'es from Somerset as to tlu; | 
fertdity of lh(‘ (hstrict. indiurd the Brit'-sh govcmnnut to vote 
7*50,000 for the piirjiose of sendin.^ out a number of enuyrants. 
Applications wire calhd for, and no h wer tlum po.ooo wen* 
received. Of th<!se, ofdy 4000 were sderted arrd shipper] to 
South Afri('u. They were, lanrkd in jSrJo, in .Mcoa Bay, wJk re 
they founde'd T’ort Klizafietli and the Aih fiy setllcment. Arr-rnig 
tluse settlers wi'n^ a numhcT ol iu;\rr!(‘d men with families. 
They were recruited from Jhigland, Irvlaud and Sr'Otland, j»T'd 
came from all grades of soei( ty. Amoi'g them wrre cadets of 
old fe/iiilies, retired oflicers, profcs.iional nK*n, farmers, trades- 
mem, merhanii's imd labonreTS. Tlicy eru'oiirdered many diffir’ul- 
tie.s cjirl some siiffi. ring in tlu'T e arly days, fiut ri'i tlie whole 
they throve and jirospered. 'Dieir rk'sccmdants, the; At hers tore’s, 
Bowk'Ts, BariHTs, Woods, Whites, Trrwys, auel a nuinlxT of 
other well-known fronlieT fjimllie's, {.re tri-rlay the* backbone of 
the? e-a‘ tern district of the- (V.pe, and {'uni’sli the largest; jiorliein 
of the progres.sivc element in that prenmee. AuMxig them v.es 
ii gifted Sr'e^lsnuin nanv el Tr.oma.s Bring, 1 c f ’ 7'‘’')*r8p|). Mis 
poems ii'.e'ludlng “Afar in tla? elesert T lo’/c to rid'* *■ eleylrt the 
se'cncs of ihosef c*arly days in glowing 'li:c wist spae cs e)f 

the veld, the silence- of the* seritudes, the. rncr\eBo’'S, varied ;t.nd 
abunda.nt animal life, the savage, Iirdf-weird eh.ame-tor of the* 
natives and tin* wild adventiin? of tlie e-ar'v eolruil.'tts have been 
caught with a true? spirit o^ .nemius. S’nee h s elav no one, unless 
it be Olive Se)*rcine’r in The Siory of an Afrieor? Farm, has so 
vividly painted tlie life and the i'.t,niOSj)beTe of that vast e ontlnent 
lying to the south e)f the Zambezi. 

Various Protestant missirms lir^d sent agents among the natives 
durin.ff the closing years of th.e j8th cent! n/, ar.d after the 
defir ile acquisition of tlie (ape by (Jn*al Brita'n the number of 
miss'Iomirics in the countrv greath' increj sed. Many became 


with the Diit(‘h and also the Britl.'h sctllciv, whose meth.ods of 
dealing with the nutivis often Be; i-rvcd loudt ir.ui.llon. At this 
period Dr John BhiIIj) (i/.rc), of lIicLiuuIou ]\IIss:on; ry FoiE iv, 

I was the most promiiu-nt of the lulsfinuarlcs in the lolony, and 
his influence was powerfiil witli the home govrrniuenl. 'Phe 
publication in 1828 of his ]>ook Fesrarrhes in South Africa had 
an important effu l on the future of the* ('ounlry. The Brit sh 
government adi'phd his mpjophil attitude and made its {iger.t.. 
at the Cupc conform to it, Tlie eijuality of all free lloUentou; 

. a.r.il ollio* free pi n or-s of I'o’our with tin’ wlutc colonists wj s 
I (]i(rc((l in that viar (iSro). Plilliji's iM'lion kicked di* crimii'C.- 
I tion, and Iris faith in ll.c ratiws was excessive. IBs iliargcs 
I greatly cml altered the J'oers. who weri’ further aggrie\'cd In* ll.c 
emiuuspat.on of lla* sla\<‘s. ''(Tit' S'ave Fina.uci])al:oii Ail, 
freemg all slaves tlu-ough.out llu* Brh'sh Empire, ninar.t/pu- 
came into force in ]>eeemb(r \^\\.[.- 'I’lie slaves in tionof 
(ajx* (Vi’ony, wlio eom’stid of lugiius from Mo/am- 
b'qut', natives of Madagascar, and of 1 lollrnlols a.U(,l "Malays were 
(‘slm.atiil at the lime at ,;6,coo. 'J‘lic ( ape gON’crnments both 
T)ut( h and Britisli — h.ad been (‘ous s.ti nll\’ a.\’erse from (he 
importation of skn'cs in larm' tmiulHrs, mid the great major'ty 
of ih.c shaves were, tlureh'ru MoUenlots. 'PIu.' sum \’oled by tlie 
Brit'sh govirnirK'iil to sla\(‘-owncn.; in (.’olony, out of a 

tot.d compmsatinn p.'ud of £20,000.000. was £1,250,000 (tlie 
t)riirial estimate' of their value Iw-ing {5.000,000). This moury 
wr.s only made payab'c itt London, mx! th.c farnieis wire (om- 
pcllcd to .sell their elahus for eon.jx'iisation agents, vLo 
fu'qiicntly piuVl a nunly nominal j/r'e(‘ for tliem. In iiiiuiy 
instances fanners were nnahlc to nbla'ii Jiatlw labour for a 
('onsidcrablc time after the cmaneipation, and iti several (a.-es 
ruin was Ihi* rfsull, A very bitter feeling was llnis ireatid 
among the Dutch eoloni,*;!*:. 

Till' eluimpionship of the native’s by the missinna.rie.s l('d to 
atlads, in part jusL'nid, up-on the policy of the missions not 
only by tlu; Dutch, hut by the British cofonisls. 'I'he /lal of 
the mr.siomirfe!; fr('f|i;('nlly oiitra.n their dl.- iTclion. 'Ihiswas 
e.'ipei iu'ly the c s • :‘n (‘crly duN s. 'Pin y not only (‘ndeav'oir cd 
j to I rotei't and guidi’ th.c natives beyond the colonial bordrr, 
bnt among the Motb'ntots within Ih.i' f o'ony tliey instilled notions 
I of ant^i^utliy to the white farm' us, and with.dri'w large rninibi r.s 
: of thrm Irom agricultnnd pnn-uit.'-n 'Their general .altitude may 
I bi' eypla/inul as a ntiethip eigaiiist: the abusis which they ?avv 
I gone"’ ('n aroiiml them, and to a mifeonrejUion of the (harm trr 
I of thr* He’ttent(a and jh-mtii nici.c,. A Iou/m r exj)erien('c of all t.hi; 
i Afrieu.n m urohl nues has led tn a com iderabk; modifK’atlon in 
thf views or^gn'nally Iv Id in ngard to Hem. 'Jhe work of 

blaok man R not simply a moralk and Iiilell(’(’luiilly ihcAUf - 

undeveloped Luropcan, ard edneatinn, e\e( pt in rare ^ionartey, 
insta.ni do-s. not put Inm on a.n equality with the Ju!ro),ejin. 
But, admlttirig a’l that may be j’ slly mged against the extn uic 
aP’indf of !-orn(' ol tin im‘ssi()na,rii s, no unprejndired iium will 
deny that tliCT work on the whole lira; been a good one. 'I’h(* 
fa‘r famr of (Went j Britain lias more than ornv Ixen upheld in 
South Afrioa at the imalgalion aur] by the eondiiet of thfM' 
intrej)if| phmrer.s. Kof)i rt Mnfi'at and J >a\'Tl Livingstone anioag 
the lk*elmanas, E. (Tis:-;alis among tlv Ba.suios. Era.nf;ois (.'oillard 
among th(* Barolsc, James Stewart in (ape ('olony, to name but 
a few' of the gTcat missionari''S, have all had an exn llc.nl influence 
iiTxm the natives. TTiey have (besides tli(‘r jjiirely spirituid 
work) (.i])po'-:ed the s.'de of aleoho!, deuoimfed inhiimanily from 
the fanner^, eneouraf-ed the nntiv’fs lo l:d)Oi r and tauglit them 
mi’f'ha.nieal arl.*^. Tcrhnie.'d ee'lueatlon, Ixgun fd;Out now 

oreny)ies u j)osit'On little, if at all. inb rior lo that of doelrin.'d 
I teaehinfg aad the efTect is. an e.vfelk ji( one*. Strong testimony 


pionee rs, settling in regions lnwor.d the limits of Bnt sh jur;s- 
dietion. Others remained wilh’n ('ape; Colony, w'hile .several 
were statlejntd among the Kaffirs alejng the eokjiual bordem. 
The mi'^s'onr.rie.s from Uie an t often found themselves at variance 

Wt * oonm th’t 111'..* n.’-t jirrsrau-e to trc'i.t th'-; otfvr 

than ; s .nimal.5 to O'; Oi.rUroy*-'’! two mi.' ...ionarios, 

J. J, ICi/'lTTtT an-i Ivbvarus, who in i1k; i.arly y'.-ar.s of iJil* lyili 
centnrv 4(*voU‘J tiicmiclv' s to miitlioratiiig tile lot of tliviic 
aborijrinos. 


to titc berefieial n suit of the ir I;d)our.^’ was borne by a thoroughly 
imf.artial eeimmis.si' n, pre i- V-d o\ fT b,y Sir CJodfre y J.;igden^ 
whirh in op?, 1905 iri'.'cst igatf?d the status and e onclition of the 
neti\vs of South Atj iea. 

To return to the peri'* d of Dr Philip’s aetivit y.^ Lar/'-cly upon 
- TL'.: ! Live;--.. afU:r p.a: sing tour years in a spcc.it ;; of apprentice}, hiji, 
were finally freed on the i.st of J.a.ceinhcr 

" Ai tliis lime (r. ihi;, nuiiilxtsof jienoii'.brought discretiifc 

on llw mi.‘.vionury cause by their illiterj'.'.;y_,iKUT(;vv-inindod prejudices, 
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h’.s advice it was decided to create a band of native states on 
the northern and eastern frontiers of tlie colony. These treaty 
states^ as they were called, were intended to serve 
double purpose ; they would be a barrier protecting 
the colony from the inroads of hostile tribes, and they 
would enable native civilized nations to grow up (under the tute- 
lage of the missionaries) strong enough to protect themselves 
from the encroachiramts of the whites. In fact, neither of these 
results followed. With one exception, that of Moshesh, the 
( hief of the Basutos, none of the chiefs with whom treaties were 
made were men powerful enough to found kingdoms, nor had 
they, in most cases, any better right than their neighbours to 
tlie' territory recognized as theirs by the British government. 
Moreover, to treat these men as independent or semi-independent 
princes was a complete mistak(^; the failure of the treaty state 
^vstcin is now scon to have been inevitable. Tlie fir.st treaty of 
this kind was (concluded on the nth of December 1834 with a 
Griejua chief named Aiidries W'alerl.)oer. Tliis chieftain lived 
north of the Orange River in the district now known us Griqua- 
iand West, and ruled over some 4000 j)eople, a bastard ra(‘(5 
sprung from the intercourse between Boers and nati ve women. In 
J843 two more of these treaty states were established, one under 
Adam Kok (the third of that name) and the other under Moshesh. 
Adiim Kok had under him a small number of Griquas, who 
dwelt in the country cast of that 0('cii])ie(l by Waterbocn* (s(‘e 
Griqu aland). An<l east of tliis country, again, was a tract 
of territory occupied by Basutos under Moshesh. In the same I 
way l^mdoland was (‘stablished as a treaty state in 1844. The 
distinction between these states must be remembered to under- 
stand aright subsc^quent developments. Moshesh ruled over a 
region largeh' mountainous and over a j)(‘()ple nunKTous and 
viril(‘; Jkmdoland was somewhat remote and was densely in- 
habited hy warlike Kaflirs; the two Gri(]ua states wth*, however, 
missionary creations; they were thinly inhabited and occupied 
o])en plains easy of access- -hence their ultimate (‘ollapse. 

The year which w'itnessccl th(‘ emancipation of the slaves and 
tlie creation of the first treaty state also saw the beginning 
of another disastrous Kafllr war. Pighting began in December 
3 834, and lasted nearly a year. The Kaflirs wrough t great havoc, 
and Sir Benjamin D'Urban (q.v,), the governor, in order to secure 
peace, extended the boundary of the (’olony to the Kei River. 
The Kaffirs had suffered nnu'h injustice, especially from the 
commando-reprisal system, hut they had also committed many 
iiijustiies, and for the disturbed state of the border the vacil- 
lating policy of the Caj)e government was largely to blame. 
Sir Benjamin's policy — which had the cordial approval both of 
tlie Dutch and the British colonisLs — was one of close settlement 
hy whites in certain districts and military control of the Kaffirs 
in other regions, and it would Iiave done much to ensure peace. 
Lord Glcnclg, setTctary for the colonies in Lord Melbourne’s 
second administration, held that the Kaffirs were in the right 
in the quarrel, and lie compelled D'Urban to abandon the 
( onqiiercd territory, a mistaken decision adopted largely on the 
advice of Dr Philip and his supporters. Thus at this time (1836) 
ii (‘ritical state had arisen in South Africa, The colonists had lost 
their slaves, the eastcTn frontier was in a state of insecurity, 
native int(Ti*sts appeared to be preferred to those of the whites. 
The Great Briti.sh immigrants of 1820 were still struggling 

Trek, agiiiiist heavy odds; the* Dutch colonists were in a 
state of great indignation. In these circumsUinces 
what is kTiown as the Great Trek occurred. It lasted from 1836 
\o I S40. During that period no few'er than 7000 Boers (including 
women iind childnm), impatient of British rule, emigrated from 
Cape Colony into tlie great plains beyond the Or.mge River, and 
across them again into Natal and into the fiastnesses of the 
Zoutspanberg, in the northern part of the Transvaal. 

In view of the vast ( tmsetiuences ensuing from this exodus of 
Dutch families from the Cape a somewhat detailed consideration 

ami in some cases lax sexual morality. These persons " as.sumed 
to themselves the important ottici* of teachers in the missionary 
schools within the colony.'* Sec H. Cloetc’s The Great Boer Trek, 
Lecture II. 


of its causes is necessary. Material for forming a judgment will 
be found chiefly in the correspondence of Sir Benjamin D’Urban 
with the Colonial Office, in the statements made by the voor- 
trekkers, and in a series of lectures delivered in Pietermaritzburg 
in 1852-1855 by the Hon. Heniy’- Clocte, whose statements as 
to the causes of the trek were founded on intimate knowledge and 
are impartially set forth. Piet Rcticf, the ablest of the leaders 
of the exodus, on the eve of leaving the colony published a de- 
claration at Graham’s Town, dated January^ 22nd, 1837, in which 
he declared the chief reasons animating the emigrants to be ; — 

1. We dcs])air of .saving the colony from those evils which threaten 
it by the turbulent and dishonest coiuliu:t of vagrants, who are 
allowed to infest the country in every j)fi.rt ; nor do we see any pros- 
pect of peace or ha]»pinc*ss for our cliildreii in a country thus dis- 
tracted by internal commotions. 

2. Wo comj)laiii of the scivtu'c losses which we have been forced 
to sustain by the einant;ii)a1ion of our slaves, and the vexatious laws 
which have been enacted re.s])ecting them. 

We comj)laiTi of the continual system of plimcler which we, 
hav<* (wer enclunicl from the Kafirs .'ind other colored classes, and 
j)articnlarly by the last invasion of tlie colony, which has desolated 
the frontier districts and ruined most ol ihe iiihabitants. 

4, We complain of the iinjustiliable odium which has been cast 
upon us by interested and dishonest jktsotis, uncler the cloak of 
religion, whose testimony is believed in Kngland to the exclusion 
of all evidence in our favour; and we can foresee, as the result of 
this jirejiuiice, nothing but tlie total ruin of the country.^ 

Tliese four points (:orre\si)ond to the “ three great grievances ” 
under which the farmers suffered, enumerated by Cloete as 
(1) The liotteiUoL Question (/.^l the first and fourth points of 
Retief’s manifesto combined); (2) 'I'he Slave Qiutstion; (3) 'J'he 
Kaflir Question. Enough has alreud)' been said as to the relations 
between the missionaries, tlie Boer farmers and the Hottentots; 
this grievance, lu)wevt?r, “ proved quite secondary to the inten- 
sit)' of feeling with which the colonists saw tlu? steps taken by 
the government to d(?j)rive them of that labour (slave labour) 
over which they claimed an uncjiiestionalde right of property.” - 
Then came the Kaffir W ar of 1834-1835, tlic reversal by the home 
government of the statesmanlike .seUlement of Sir Benjamin 
D'Urban, and the refusal of any (’ompensation to the sufferers 
from the war, whose losses amounted to some £500,000. These, 
then, were the direct causes of the voluntary expatriation of the 
majority of the first trekkers, who included some of the best 
families in the (olony, but they fail to explain the profound 
hostility to Great Britain w'hich thereafter animated many, 
but not all, of the emigrants, nor do they account for the easy 
abandonment of tlieir homes l\v numbers of the trekkers. The 
underlying fact which made the Irek jiossible is that the Dutch- 
descended colonists in the eastern and north-eastern parts of the 
colony were not cultivators of the soil, but of purely pastoral 
and nomad habits, ever ready to seek new pastures for 
their flocks and herds, and possessing no special aflection 
for any particular locality. In the next place these people, 
thinly scattered over a wide extent of territory, had lived for 
long under little restraint from the laws, and when in 1815, by 
the institution of “ Commissions of Cinmil,” justice was brought 
nearer to their homes, various offences were brought to light, 
the remedying of which caused much resentment. An effort to 
bring a man named Frederick Bezuidenhout to justice led to 
armed resistance, and finally to the hanging of five men at 
Slachler’s Kek in circumstances that made an indelible impression 
throughout the frontier (see Cape Colony : History). It intensi- 
fied in the minds of many Boers the feeling of hostility towards 
the British already existing; some of the trekkers in 1836-1840 
had taken part in and others had pa.ssively aided the rebellion 
of 1815 — “ the most insane attempt ever made by a set of men 
to w'agc war against their sovereign ” (Cloete, op, cii, p. 28). 
W’hat, howwer, W'as probably the most powerful motive of the 
Great Trek w’as the equality established by the British between 
the black and white races. In the eyjs of the Boers the possi- 
bility of equality between the wdiitcs and the natives was not 

’ See F. R. Cana, South Africa from the Great Trek to the Union 
(London, 1909), pp. 295-297 for the full text of Keticl's manifesto. 

® H. Cloete, The History of the Great Boer Trek (London, 
1^99), P- 44 - 
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admitted. This sentiment, which found formal recognition 
later on in the constitution of the South African Republic', was 
held in fullest force by the voortrekkers. Summing up, it may 
be said that the exasperation caused by just grievances unreme- 
(litd \v;;s no stronger a motive with the trekkers than the desire 
to be free from the restraints imposed on British subjects and the 
wish to be able to deal with the nativCvS after their own fashion. 

The d^'partiire of r.o large a number of p>crsons caused serious 
misgivijig both to tlic Cape and the home governments. The 
trekkers liad boon told by the lieutenant-governor of the eastern 
prc^vincc (Sir Andrics Srockenstrom) that he was not aware of 
any lav/ which prevented any British subj(‘ct from settling in 
jinotlicr (!i flint ly, and in the words of Piet Relief's declaration 
they quilted the c.dony “under the full assurance that the English 
government has nntliing more to require of us, and will allow 
us to govern ourselves without its interference in future." 
'I'lio British governni<‘nt thought otherwise; tliey held that the 
tvekker- could not divest themselves of their allegiance ti' the 
('i‘< wn. ^rorcc.\'or, tlioiigh the farmers might leave* British terri- 
t!>ry tlicy were still licld to be liable to the* jurisdic'tion of Britisli 
courls. An act passed in 18,^6 (the Cape of G(K»c 1 Hope Ikinish- 
nu‘nt /.cl) cm])owcred the colonial courts to deal with (^ITences 
<' )i-nmi!:ed by British subjects in any part of South Africa up to 
llie r.'th dcgn‘c of south latitude. Intended by its authors to 
prv/K ’i the native tribes from aggression on the part of uhile 
men ivid to ('heck the exploration hy Europeans of the lands of 
Toe Kafii'-s, Bet'hiianas, &(•., the aiH led in fact to the assertion 
id' authority in regions beyond the ('ape frontier. 

15 . Frojji Ihe Foundation of the Republics to Majuha , — W'hilc 
the hciiic government was seeking to prevent thi^ expansion 
roundmlon first steps had been taken 

of the Boer bv a body of Englishmen to fmind a new colony at 
RepuNica Kalal. Since 1824 a few' tradi^rs had bi'en settled 
AdM/. Natal, and in 18,^4 formal petition w'as made 

that their settlement should l)e recognized as a British colony. 
'J'h.e iv‘quc“d was refused, and not long afterwards (1837) some of 
the T>ut(’h emigrant farmers under Reticf entered tlu* count ry* 
by way of llic I)riik(‘nsl»crg. Reticf, like bis English prede- 
cc'^ers at Port Natal (known also since 1835 as Durban), 
souglit a formal grant of territory from the I’liief of the Zulu 
nut in, the Zulus l»eing the acknowledged overlords of the tribes 
livijig in Natal. Retied’ and his parly were, however, tre^iclKT- 
ously murdered by Dingaan, the Zulu king (Eehruary 1838). 
O'her tre-kkers followed in tlic wake of Relief, and attai'king 
Din'.Miin avenged the massacre. 

TiiC Bo(‘r> then established a rcpubli(?an government at Maritz- 
burg. I’lnugh most anxious to avoid any extension of 
re ponsibilii.y in South Africa, Great Britain recognized the 
potential danger arising from the creation of an ind'qx'ndcnt 
state on the coast. The Boe^s at first rejected offiTs of 
accommodation. Troops wxre then sent to tlu* country', and 
finally a settlement was made by Henry Clocle, llic British 
commissioner, with the Boer leaders, and Natal constituted a 
British colony in 1843. Many Boers, dissatisfied w'ith this 
arrangementjV/ithdrew Ixyond the ])rakensb3rg. Natal shortly 
afterwards received a eonsidiTaldc numl)cr of emigrants fn^m 
England, and the white inhahii.anLs have since been predomi- 
nantly British. At first Natal tvas dcjiendent on (ajie Colony. 
In 1856 it was constitiiUd a separate colony, but it did not 
p'>'Scss self-government until 1893. A notable departure fnnn 
the labour policy of the otlicr slates w'as made by Natal in 
i8f)0, when Indian coolies were introduced. At the time the 
matter attracted little attention, but the Asiatic inhabitants 
speedily increased, and forty years later they outnumbered the 
whites (see Natal). 

It had taken the British government nearly ten vears to decide 
on the annexation of Natal ; its policy towards the Boers settled 
north of the Orange was marked 1 >>^ the same hc-itation (see 
Orange Free State). By 1847, w'hen Sir Harry Smitli became 
high commissioner, the failure of the treaty stale policy w’as 
evident. Sir Ilarryq deeming no other course open to him. pro- 
claimed (February* i848)thc country between the Orange and Vaal 
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rivers British territory, under the name of the Orange River 
Sovereignty. Sir Harry' had, in the previous December, c.\ tended 
the norihern frontier of Cape Colony to the Orange, oranjte 
and had reoecupied the territory on the Kaffir border River sove- 
which D'Crban had been forced to abandon.^ The 
extension of r»rilish rule north of thi* Orange was opposed by 
Andries Pretoriiis, who, being clefeatod at Boomplixats, withdrew' 
north of the Vaal. tvhere, though not interfered with by the 
British, tin* Boers sj^lit up into scvi ral ri^’al parties. In the Sove- 
reignty diflii'iilties arose in defining the r<'scr\*es of the native 
chiefs, and tvith the P>;isutos there w'cre armed conflicts. The 
home government (the first Rush'll administration), which had 
reliiotanth' consented to confirm Sir Harry Smith’s annexation 
of tlie Orange River territory', on learning of these diflicultics, 
and also that many of the bur/diers remainixl dissatisfied, cliangcd 
their polit y, and in 1851 tlu* governor was informed that the 
ultimate abandonment of the Sovereignty was a settled point.- 
In fulfilment of thtdr settK'd policy to keep the British South 
African dominions within the smallest jiossibh' limits, the cabinet 
decided to iT(N>gnize the independence of tlu* Ikx'rs living 
beyond the Vaal. 1 ’his rct'ngnilion. the lu'cessary preliminary 
to the abandonment of the Orangi' River Sovt'reignly, W'as made 
in the Sand River Convention on the 17th of January i„tiepen>> 
1852. I'Jie Transvaal thus became an indepcndc-nl denaeafthp 
state, or rather it formed a mimber (d imitually Traaavaai 
jealous communities, and it was not iinlil i8()4tluit 
they were all unilc'd. Desjiile their distriu'ted condition the 
'IVansvaal Boers had no sooner ohtaiiu d tlieir independerux* than 
they began to make claims to authority in Bechutinaland. But 
th(‘ championship of the Bi'chuanas by Moffat, Livingstone and 
other missionaries, and tlu'ir cliti'rmination that the road to the 
interior should not he closed hy the Boers, Juid its effect, and 
the Boers did not siu'c'i'cd in making themselves masters of the 
(min try (see Tkansvaai. : Jlistoiy, and Bki'iii'analand). 1 'Jui 
Brilisli government meantime pursued its policy fd abandon- 
ment, and in Eehruary 1854, hy tiu* Bloemfontein (unvention, 
forced indej)en(JeiU‘(* ii})on the jx'c^ple of tlu* Sovereignty, which 
now became the Orange J'Vee Slate. A clause was inserted 
in tlic Bloemfontein (!onv('rit ion staling that Great 
Britain had no alliance with any native chiefs ^>1* 
tribes to the north of tlu* Oranges, with the exception ' 
of the (iriqna chii'f Adam Kolc, Nutnerous protests wen* mad<* by 
many of llie inhabitants of the Orange River Sov(*reign1y against 
the abandon m(*nl of it by the British government, but. tl.e 
duke of New'caslle, who w'as then colonial .sei ridary in J.ord 
AbiTdeen's administration, replied that tJic decision was in- 
evitable (sec Oranok I'Kiuc Stati:). 

The ahandtmnicnl of the Orange River Sovereignly marked 
the close of the ei’cntful period in South African history whif h 
began eighteen years Ik fori* w'ith the (Jreat 'J Yek. At the begin- 
ning of that time, there was hut one civilized government in 
South Africa — C'afu; Colony; at its dose Uiere were five sej>arale 
.states or pn^vinces, three, the Caju*, Natal and British Kaffraria, 
owning allegiance lij (ireat Jiritain, and two forming Boer 
republics — the Tran.svaal and Orange Eri't; State. While vast 
additiimal terrilorie.s J»ad been {xr u|)iefl hy British /feaa/taofa 
or Boers the unity rd administration, whieJi had Potivyot 
markixi the previous stages in tlu^ expansion of llie 
w'hitc race.s in South Afriea, Iiad licen lost, ^^'hethclr or not a 
wiser policy on the part id Grc^at liritaifi would have secured 
the continued allegiance, of all the Boers it is impos.sible to say; 
the fact that numbers of Boers rifriiained in Natal under I 5 ritish 
rule, and that t lie majority id the Boers who settled between the 
Orange and the Vaal desired to remain Brilisli sulijircts, points to 
that conclusion. With justiiie llie Boers complained of the course 
actually adopted hy the British authorities. They might at. the 
outset cither have let tlu* trek Boers go, and given lliem their 
ble.ssing and liberty, or they might have controlled the trek and 

^ Par^of the territory thus nrannirxcd was added to Cape Colony 
w’hile tlic rcfritm lu tweeii Ihcr Keiskamm.'i and Kci was created a 
separate territory under the name of British Kaffraria. 

Despatch of' Earl (irey, dated OctolxT 2Tst, 1851, printed in 
Correspondence Relative to the State oj the Kaffir Tribes ((i. Feb. 1853). 
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macle eflective their contention that the trekkers were still 
British subjects. As has been dernonsl rated, tlie action taken 
was one <)f vacillation l)ctwecn these two courses, and was 
c<^mplioate(l by a native; policy which, though well intentioned 
and intelligible, needlessly irritated the while colonists (British 
and Dutch) and did not prevent bloodshed. In the words of 
Mr Paul Botha, a Boer writer, England first blew hot and then 
blew cold. But in 1854 a definite stand jx)int appeared to have 
been reached Great Britain would confine )u;r energies to the 
Cape and Natal, leaving the republics to work out their own 
destinies undisturbed, it was at this juncture that Sir George 
Grey was sent to the C!ape as governor. A gifted 
Sir George far-seeing man, he had no sooner arrived than he 
addressed himself with energy and diligence to the 
great problems awaiting him. Ilis first care was to ameliorate 
the condition of Cape Colony. IU‘ resolved that in dealing 
w’ith the nativt;s on the ea.stcrn frontier an attempt should 
be made to civilize them and thus do away with the; 
necessity of periodical w’urfare. Grey’s efforts to promote 
good government in Kaffraria received unexjjecled helj) in 
consccjUdK C of the extraordinary delusion among theAma-Xosa 
in 1856, whi(’h resulted in the death of many tliousands of natives 
(see Caf*k Cot.ony : History). Land left d(;reli(‘t was oc(’.upied 
by colonial farmers, and over 2000 German immigrants w('n? 
introduced by Sir George and settled along the frontier (1858- 
1859). By this time the colonists of JlriCsli descent predominated 
in the eastern provinces a cir('urnstan(‘e which had important 
bearings on the future of the colony. 

Sir George Grey found it impossible to maintain a policy of 
total abstention from the affairs of tiu* republics. 11u‘ party in 
the Free State which had objected to independence being forced 
upon it was still strong and made overtures for union with the 
Cape; attempts were also made to unite the Free State and 
the Transvaal. In the conflicts between the hre(; Staters 
and the ]lasiito.s Grey’s intervention was sought. All the evi- 
dence before Sir George, and the study he made of the Boer 
charadcr, convinced liim that the barri(;rs separating the 
various while communities wen* largcl>’ artificial. He sought to 
remedy the mistake which had been made, and in 1858 he siib- 
mitt(‘d a scheme of federation behveen the various South Afric'an 
stat(;s. In a memorable despatch to Sir E. J.Uilwcr Lytton, 
then colonial stfcreiary in the second Derby administra ion, 
he wTote (November 19, 1858) : — 

When the i)r)1icy W’as adopted of dividinp; South Africa into many 
slates, bound 1ofT('l]ior by no ties of union, i1 was thought that the 
nioUier count J*y derived no real benefit from the ]H)sses.sion of this 
piirl of the African continent, except in hohling ilie .seajK)!'! oj 
Simon’s Bay. ... It w'as furtlier thought that tlie occupation by 
Great Britain of tin; country beyond the Oningt' Kiver hatl been a 
bubble and a f.irce, in which the Ca]>e colonists were all interested; 
lor that it was to tlunn a great gaming table and out of the reach 
of the ])olici;. . . . All hough these Ihiropeaii countries lying beyond 
our colonies arc treated as sejiarate nations, their inhai»itanl.s b(‘ar 
the sam<* family names as the inhabitants of this colony, and m.aintain 
with them ties of the closest intimacy and relationship. . . . 1 think 
there can be no doubt that in any great ])ul)lic, or popular, or 
national (juestion and movement the mere fact of calling these 
jieoph' ditlerent nations would not nuiUe them so, nor would the 
lad of a mere fordable stream running b<‘1ween them sever their 
sympathies or jirevent them from acting in nihsoii. . . . Experience 
has shown that the views which led It) the dismemberment of Sout h 
Africa wt'ie mistaken ones. . . . What Iherelore 1 w'ouUl recommeiul 
W'onhl bi‘ that . . . m(;asures should be taken which would jierniil 
of the several states and legislatures of this country terming among 
themselves a federal union. 

When he penned this de.spalch Grey was wtII aware of the 
di.s fraught eondition of the Free State and the agitation for a 
change in its government. He held that the federation of that 
state w’ith Cape Colony was preferable to its union or federation 
with the Transvaal^ and it W’as with considerable satisfaction 
that he Iciu-ned that on the 7th of De.c’ember of the same year 
fi858) the Volksraad of the Free Slate had passed a resolution 
in favour of “ a union or alliance w'ith the Cape Colony ” and 
sought to ascertain the view's of the Cape legislature on the sub- 
ject. In bringing the matter before the Cape parliament in March 
1859 stated that in his opinion it would confer a lasting 
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benefit upon Great Britain and upon the inhabitants of South 
Africa if it could succeed in devising a form of federal union. 
Unfortunately, Grey’s views did not meet with the untcon^ 
approval of the British government.^ Had they been federation 
supported it is highly probable that federation would 
have been effected. But the golden oi)portunity w’as lost. When 
Grey attempted to persevere with his scheme he was recalled. 
He left Cape Town in August 1859, but on his arrival in 
England he found that there had been a change of ministry*. 
The new colonial secretary, the duke of Newcastle, reinstated 
him, but with instructions not again to raise the federation issue. 
The first project for reunion thus came to naught, but from that 
time forward it was recognizt;d in South Afrl(’a that federation 
would afford the Ijc.st solution of most of the difficulties that beset 
the (‘ountry'. The 'I’ransvaal was perhaps th(‘ greatest sufferer 
through Circy’s failure, that country continuing for years in a 
distracted condition. The Free State, under the guidance of 
Sir John Brand, who became president in 1864, attained a 
eon.siderahle measure of prosperity. Its diffitnilties w'ith the 
Basutos were at last composed, and Moshesh and his people 
were in 1868 definitely taken und(;r British protection. The 
policy of non-interference proclaimed in 1854 had proved 
impracticable, and the annexation of BasutoUuid w'as an open 
confession of the fai t. In 1871 the country was annexed to Cape 
Colony, hut its pacification proved a task of great (lifTi^‘ult^^ 

Up to the y(;ar 1870 the Dutch considerably outnuinl)erc(l the 
British inhabitants; index'd, save in Natal, in tlie eastern prov ince 
and in Cajie Town, tlie British inhabitants were com- Economic 
paratively few. The industri(;s w'cre almost entirely Develop- 
pastoral, and remained chiefly in the hands of the 
Dutch. Tlic continual feuds with the Kaffirs, and also the con- 
tinual desire to trek into new countries, alltcnd(‘(l to keep back 
farming, and tluM ountry in the years 1867 to 3870 w’as in a gener- 
ally very depressed condition. But in 1870 the (Ta oi commer- 
cial expansion began. In that year, following smaller finds of 
diamonds on the banks of the Vaal and Orange rivers, the diamond 
mines of Du Toils J^in and Bultfontein were opened up. In 
1869 gold had been found in tlu‘ lyclenbiirg and Zoiitpansberg 
districts in llu* IVansvaal, and diggers had rc.sortcd there from 
different parts of the w’orld ; mon'over, in tin; far interior, in the 
territories of Mashoiuilaiid, 'I'liomas Tkiincs had reported dis- 
coveries of gold. Among the purely pastoral population ostrich- 
farming became a new industry and added a ( oiisiderable asset 
to the wealth of Cape Colony. The rev(;nue derived from the 
export of ostri('h fcathcTs in 1899 was recorded at half a million. 
It wa.s, however, the discoveries of diamonds and gold that 
chief!)' determined the develojiment of the country'. A large 
population grew up, first at Kimberley, afterwards at Ikirberton, 
and finally* at Johannesburg— a jiopulation modern in its ideas, 
energetic, educated, cosmopolitan, appreciating all the resources 
that mutlcrn civilization had to offer them, and witli a strong 
partiality lor tlie life of the towm or the ('amp rather than that 
of the farm and the veld. The majority of tlie Boers remained 
vtTv much what they had been in the i7lh century. 'J’heir 
life of continual strife with natives, continual trekking to fresh 
pastures, had not been conducive to education or the enlarge- 
ment of intellectual outlook. In religion they w'ere Calvinistic, 
fanatic, and their old traditions of Dutch East India go\Trnment, 
together with their relation to the natives, developed a .spirit of 
caste and even tyranny. 

It w*as at this stage of affairs that responsible government 
was granted to Cape Colony (1872). From that lime dowm to 
the annexation of the Transvaal in 1877, to quote rneCarmar- 
once more the homely phrase of Paul Bolh i, Great von Con- 
Britain blew hot ” in South Africa. A great change Meratiom 
in puhlk^ .sentiment tow'ards the colonies generally 
began to make itself felt in Great Britain in the late ’.sixties and 
early ’seventies of the 19th century. The constitution of the 
Dominion of Canada (1867-1873) w’as an evidence of that feeling. 

* Sir E. Bulw'cr lytton wrote (Feb. ii, 1S59) : " H.M. Goven^ 
mnut firu not propaml to depart from the settled policy of their 
predecessors by advising Uie resumption of British sovereignty in 
any shape over the Orange Free State.*' 
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With the advent to pjower of the Disraeli ministr}* in 1874 the 
nascent Imperial spirit grew in strength. Lord Carnarvon (the 
4th earl), when under-secretar\" for the colonies in 1858-1850, had 
regarded Grey^s federation proposal w'ith disfavour, but later, 
tvs secretary of state, he had introduced the bill for the federation 
of the Canadian provinces. He now returned to the (\)lonial 
Office filled with the idea of doing for South Africa what had been 
done in British North America.^ Recent events in South Africa 
had appeared for a brief period to favour a union of its various 
colonies and stales. The intimation of the impending grant of 
self-government to C^ipe Colony was regarded by both Boer 
republics as bringing nearer the prospect of their union with the 
British colonies. But just at that time differences arose between 
Great Britain and the republi(^s as to the ownership of the 
Kimberley diamond fields which estranged the Boers (st^e 
Griqualand and '1’raxsvaal). In the Transvaal JVetorius 
was succeeded by T. F. Burgers, a man totally unfilled to 
govern a country distracted by factions, harassed by wars with 
natives, and with an almost depleted exchequer. Yet in the 
condition of th(i Transvaal Lord Carnarvon found anothiT 
argument in favour of federation. Union with the neighbouring 
states would, he thought, cun* its ills and promote the general 
welfare of South Africa. As a preliminary step he a(*ceplcd 
an offer from J. A. Ih'oude to visit South Africa iinoflicially, 
and by travelling llirougli its different stales find out what 
were the obstacles to confederation and the means by \vhi(‘h 
such obstacles (rould be removed. Fronde landed at C.'apc 
Town on the 21st of September 1874, and liaving visited 
Natal, the Free State and Pretoria as well as (ape Colony, 
sailed for England on the lotli of January 1875. In the three 
and a half months ht; had sj)ent in the countrv' he had reached 
the con('lusion expre.sscd by the duke of Newcastle nearly twenty 
years previously, namely, that all England needed there was 
'J'able Bay— or the Cape peninsula -as a naval and military 
station. The South African slates, he l.>elieved, might be left 
in internal affairs to work out their own future. These views 
coincided with those of Lird ( arnarvon, v\lio looked to federation 
as a means of relieving the Iinf)erial gov<Tnment of soineofth(? 
hcaw responsibilities pressing uf)on it in South Africa, and he 
asked Froude to return to the ('ape to take part in a conferencxi 
in South Africa on the federation S('hc*me. The offer was 
accepted, and Froude reached Cape Towm again in June 1875. 
Lord Carnarvon’s despatch (May 4, 1875), indicating his views, 
had preceded the arrivid of Fronde, and had incensed J. 
Aloltcno, the Cape premier, by its disregard of the colony’s 
self-governing powers. A motion was carried In the Cape 
parliament affirming that any movement for federation should 
originate in South Africa and not in England. Froude on his 
arrival was mnc:h chagrined at the allilude taken by the Cape 
parliament, and conducted an oratorical (’ampaign throughout 
the (country in favour of federation. Ilis speeches were lacking 
in judgment and tact, and created an unfavourable impressi(m. 
The conference was not held, and Froude returned to England in 
the autumn.*^ 

Lord Carnarvon was far from abandoning his plan. The 
Transvaal was now in a condition iiordering on anarchy, and 
numbers of its inhabitants were supposed to he looking to Great 
Britain for help. Another party in the Transvaid was seeking 
alliances with Germany and Portugal, and this danger of foreign 
interference was a further cause for action. In August 1876 the 
colonial secretar>' assembled a conference on South African 
affairs in London, nominating Froude as representative of 
Gri(]ualand West. President Brand represented the Free State. 
Another member of the conference was Sir Theophilus Shepstone, 
(f.r.). Neither C!ape Colony nor the Transvaal was represented, 

J At Sir Henry Barkly's request Lord Carnarvon's predecessor, 
Lord Kimberley, had in NovemlKT 1871 given him (Sir Henry) 
authority to summon a meeting of representatives of the stales and 
celonies to consider the " conditions of union,” but the annexation 
of the diamond fields had occurred meantime and Sir Henry thought 
the occasion inopportune for such a conference. 

* For Fronde's views and actions, see especially the blue book 
C. 1399 (1876), containing his rqjort to Lord Carnarvon. 
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and the conference was abortive, President Brand having no 
permission from his state to consider federation. Tliat subject 
was, in fact, not discussed by the delegates. In view of the 
troubles in the Transvaal, and in furtherance of Carnarvon's 
fedtTution scheme, Shepstone was, on the 5th of Octoljer fol- 
lowing, given a dormant commission to annex the republic ” if it 
was tlesired by the inhabitants and in his judgment necessar>'." 
The secTetary of .state sought the aid of Sir Bartle Frere as liis 
chief agent in carrying through ct>n federation, the then governor 
of (!apc Colony and high commissioner for South Africa, Sir 
Henry ]kirkly, .sharing the views of the Cape ministry that the 
time was inopportune to force siu'h a sU‘p upon South Africa. 
In a letter dated the 13th of (k lober, offt'ring Frere the post 
Barkly was about vacate, Lord (.'arnarvaui wrote : — 

, . . Tlie war between the Transvaal ie]nil>lic aiul the natives 
has had this further ellecl, it rajhdly ri]H‘iied all South African 
>olicy. ... It brings \is near to the ohjec't and cmuI lor which 1 
lave now for two years beiui steadily lalMnirin/r the union of the 
South African colonics and slates. I am indec'd now considering 
the details ol a bill for their coiitederation, which 1 desire to introduce 
ne.vl session, and 1 propose to jue.ss, by all means in luy ]>ower, my 
confederation policy in South Aliica. * 

The time required for the work of confederating and of con- 
solidating the t onfederiited states Lord (‘anuirvon c,^li^ulted at 
not more than two years, and he was sanguiiu^ enough 
to hope that PTerc would stay on at the (ape for Annexation 
two or three years “as the first governor-general oniie 
of the South African dominion.’’ PVert* accepted ^'’*'***'**^‘ 
the off(‘r, but did not leave England until Afureh 1877. Sliep- 
stone preceded him, and in January 1877 had gone to J’retoria, 
His conferences with the leading nu'ii in the Transvaal and a 
consideration of tlie dangers which threat', iied it and the grave 
disorders within its borders satisfied Shejistone that h<‘ had no 
choice ex('(‘])t to act iqion his commission, and on the 32th 
of April he issued a jiroelumation annexing the country to 
the British ('rown. During the inti'rval between Shepstone’s 
arrival in the country and tlu' annexation the Volksraad laid 
rejected the proposals for confederation laid before them in 
accordance with Lord ( arnarvon ’.s permissive bill, and hud made 
no real attempt at reform. Tla? annexation was a.rf|ui(^sced 
in by a considerable number of the w'hile inhabitants. Shep- 
storie was convinc ed that it was tlie only stc.*p which could save 
the country from ruin, 'The subjecl is disciissc'cl at greater 
length under Tkansvaai., Frere, w lio had reache d ( ape* 'I'owm on 
the 31st of Marc h, learnt on the ibth of A]>ril that the annexation 
had taken place, lie was inclined to regard Shepstone’s act 
as premature, and he realized that it .stirred very deeply I)utch 
national feeling throughout South Africa. 'J'hough anxious* 
to jiromote Carnarvon's policy, Frere found that native affairs 
called for immediate attention. "J’he Basulcj and Kaflir tribes 
were giving trouble, and the 40,000 trained Zulu warriors under 
Cetywayo threatened the peac e lioth of Natal and thc^ "J’rans- 
vaal. In the same month (Aug. 1877) in which tiie llritish 
parliamcrnt ])assed the act, foreshadowed by the? secretary of 
state, “ for the union under one government of such of the 
So ith Afric an colonies and .states as may agree thereto,’* 
another war with the Kaffirs broke out. This c onflict lasted until 
May J878, and largely absorbed the encrgii‘s of Sir Bartle PYere.^ 
In the meantime a scheme of unification, as ojiposcd to fcxleration, 
put forward l.)y the Molteno ministry— a scheme which in its 
essenc’e anticipated the form of government established in 1910 — 
had met with no support from lYercr or the home ministry. In 
January 1878 Lord ('arnarvon resigned, and tlie driving force 
of the federation scheme; llius disappeared. 1 1 was not, howe\'er, 
finally drop])cd until 1880. In July of that year proposals 
for a confederation conf<*renc’c were submitted to tlic (ape 
parliament. At that time Paul Kruger and Piet Joubert, 
delegates from the 'JYansvaal Boers, were in (ape 'I'own, and 
they u.sed their influence to prevent the acceptance of the 
proposals, which were shelved by the ministry accepting “ the 

^ Serious Iroubkcs witli the Basutos which l)t%^'lJ^ in 1879 reacted 
on the situation in the Transvaal and Natal. These troubles were 
finally en<lcd in 1884, when the country was given up by the Cax>e 
and became a Crown colony (.see Basutoland). 
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previous question ’’ (June 29). Thus ended an attempt which 
larked the element essential to sucress — spontaneity. 

Confederation had, for the time being, ceased to he a living 
issue some time ))rforc its formal shelving by the Cape par- 
liament. The Kaflir War of 1878 was followed by war with the 
Zulus. Frcre, believing that the Zulu power was a sUnding 
menace to the peace of South Africa, and that delay in dealing 
with Cctvwayo would only increase the dang(T, sent an ulti- 
matum to the chief in November 1878. The invasion of Zulu- 
land began in January 1879, was speedily followed by 
the disast(T at Jsandhlwana and by the defence of Rorke’s 
Drift and of Kshowe. 13 ut at the battle of Ulundi in July 
the Zulu power was crushed, and a little later Cctvwayo was 
tjikeu prisoner (see Zulitland: History). The removal of 
the Zulu danger did not, however, restore harmony between 
the British and the Boers in the Transvaal. 'I'hc mal- 
content Boers became a powerful clement in the tountr)’. 
They were largely influenretd by an important section of the 
])ut(‘h community in western Cape Colony, which carried on 
a (“timpaign agains (innexation, seeing in it a l>lovv to the 
ideal they liad begun to entertain of a united South Africa 
of a l.)utch republican type. Sir Garnet Wolseley, at this 
period (June 1879-May 1880) high commissioner of South- 
Kast Africa, gave the iransvaal a legislative council, hut the 
members were all nominated. Tin’s could not be regarded as 
a redemption of the promise of a liberal constitution, and it 
had an injurious, though limited, effect on the? Boer community.’ 
After the rc<‘ei])t in Deetmiber 1879 of the rei)orts of Mr 
Gladstone’s sj)ccches during his Midlothian (‘ampaign — in which 
he dtmouncccl annexation as obtained by means dishonourable 
to Great Britain— the Boers expected nothing less than the 
rctro('(\ssion of tln^ country. 

'Jlicre wus one strong reason against retrocession, con(?erning 
wliich the Jloers— if they gave it thought would naturally 
be silent. 'I’o the British mind in general it was apparently 
non-existent. It had, however, been seen and its strength 
re<'Ognized by Sir Garnet Wolseley during his brief governor- 
ship of the Transvaal. Wolseley, in a despatch dated tiie i3lh 
(if November 1879, said : — 

Th(* Trjiiisvaal is rich in minerals; gold has already brem found 
in quantities, and there can little doul)t that larger find still more 
valuable goldliolds will sooner or later be discovered. Any such 
discovery would soon bring a large Jtritish po])ulation hero. The 
time must eventually arrive when the JJoers will be in a small 
minority, as llie country is very sparsely jieoplcul ; and would it 
not therefore be a very near-sighted policy to recc'ch? now from th(? 
])Ositiou wc hav(' taken up here, simply because for some years to 
come th(‘ retention of 2000 or 3000 troops may be necessary to 
rcconsolidate our power. 

As Lord Morley in his Life of Gladstone .says, “ this pregnant 
and far-.sighted warning .seems to have been little considered 
by English statesmen of either party at this criti('al time or 
afterwards, though it proved a vital element in any far-sighted 
decision.” 

I'he result of tlte general election of 1880 was to place Mr 
Gladstont' in power. The new administration, notwithstanding 
Mr Gladstone’s public utterances, declared their intention of 
retaining British sovereignty in the Transvaal, coupling with 
tluit decision a pious hope for the speedy tux'omplishment of 
.'onfederation so as to allow of free institutions being given to 
NaU\l and the Transvaal.- The disillusionment occasioned 
by this delusion caused the Boer delegates then at the Cape to 
help to wrc(‘k the federation proposals (see sufm). But if 
unwilling at the time to undo the work of Sir T. Shepstone, 
the Liberal cabinet were prepared to get rid of the chief Briti.sh 
representative in South Africa — partly to please the extreme 
Radicals among their followers. Accordingly on the 2nd of 
August jSSo ^jiire received a telegraphic despatch from Lord 

^ Had promise been redeemed at an early date, it 

might well h&i*t|^lingui.shed the agitation for independence. 

is remarkable the Liberal government, despite this 

and dcspiieMabonger language u.sed by Mr Gladstone, 
did nothing to give the^pirs any real self-government. Sir Bartle 
Fterc pressed the new a<||p^istration, as he had the Conservative 
government, on this point without effect. 
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Kimberley (the new secretary of state for the colonies) 
announcing his recall.® Erere’s task was one of extreme 
delicacy; he chose to face difficulties rather than Recall ot 
evade them, and had he been unfettered in his sir Barth 
action might have accomplished much more than 
he was able to do; in its main lines his policy was sound. (See 
Frrre, Sir Henry Bartle.) 

Finding that the Gladstone administration would not give 
up the 'Transvaal voluntarily, the Boers now determined on 
rebellion. Hostilities b(?gan in Dec'em her 1880, and eventually 
a .seri(‘s of engagements ended in the rout (Feb. 27, 1881) 
of a small British force w'hich had oc'cupied Majuba Hill the 
prcvi(nis evening. The killed included the general in command. 
Sir George Colley. Meanwhile the resolution of Mr Gladstone 
and his colleagues to keep the Transvaal had been shaken by 
the Boer declaration of independence. After the first engage- 
ments this resolution was further weakened; and when, after 
a British reverse at Ingmgo (Feb. 8) overtures were made by 
Mr Kruger on behalf of the Boer.s, the ('ahinet was 
strongly inc'lincd to com(j to terms. The n(?ws of 
Majuba did not turn it from its piirpost?. Opinions will always 
differ as to the course adopted by the Liberal government. 

We could not,” wrote Mr Gladstone, “ because wc had failed 
on Sunday last, insist on shculding more blood.” It is at all 
events abundantly (dear that had the Boers not resorted to 
arms they would not have gained the support of the cabinet.* 

Sir Evelyn Wood, who had succ{^(‘de(l Gollcy ns gcncTal in 
I command and governor of Natal, under instructions from home, 
concluded a treaty of peace on the 22nd of March. The terms 
agreed uj)on were elaborated in a convention signed at Pretoria 
in August following. By this instrument the Transvaal was 
grant(‘d self-government subject to British su 7 (Tainty and the 
(‘onlrol of the foreign relations of the state. In 1884 the Glad- 
stone administration made further conccssion.s by the London 
convention of that year. 'J'his last document still, however, 
rcscrvcHl for Gr(?at Britain certain rights, including the power 
of veto over treati(*s ('oncliidcd by the Transvaal with any 
power other than the Orange Free State, But the success of 
the Transvaal Boers both in war and diplomacy had quickened 
the .sense of racial unity among the T)iit(‘h throughout the 
('ountry, and there arose a spirit of antagonism between the 
Dutch and the British which affect (xl the wliole future of South 
Africa. 

Before, however, d(?aling with the relations between the 
British and tlic Bo{ts subsequent to 1881 brief reference may be 
made to affairs in which oilier powers were conccrn(‘d; affairs 
I which were the preclude to the (Ta of expansion associated with 
; the career of Cecil Rhodes. In t868 the Europeans in Great 
Namaqualand and Damaraland petitioned for annexation to 
Great Britain. Eventually (1878) only W'alfish Bay Germany 
\ and a small strip of adjacent territory were annexed, in South 
In 1883 Germany entered the field and during Africa, 
1884-1885, owing to the procrastinating poTcy of the Cai^e 
and British governments, all the coast between the Orange and 
the Portuguese frontier, .save Walfish Bay, was placed under 
German protedion (see Africa. The ca.stern boundary of 
German South-West Afri('a was fixed in 1890, the frontier run- 
ning through the Kalahari Dcst*rt. Bcchuanaland, the region 
between the German colony and the Transvaal, was secured 
for Great Britain. It was not on the west coast only that 
Germany made efforts to secure a footing in South Africa. 
In Septt^mber 1884 an aticmpt wa.s made to sccur*' St 
Lucia Bay, on th‘ coast of Zuliiland. Flere, how’cvcr, Great 
Britain stood firm. St Lucia Bay had b(Tn ceded to the 
British by the Zulu king Panda in 1843, cession has 

always been regarded as valid. Eventually Germany agreed to 
make no annexation on the east coast of Africa south of iDclagoa 
Bay. With the proclamation of a British protectorate over 
the coast of Pondoland in January 1SS5 the coast-line from the 
I'rcre sailed for England on the 15th of September. His 
successor, Sir Hercules Robinson, reached the Cape at the end of 
January 1S81. 

* Morley’s Life of Gladstone, bk. viii. ch. 3, ” Majuba.” 
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mouth of the Orange to Delagoa Bay (save for the small 
stretch of Amatonga shore-line) became definitely British. 

To Delagoa Bay, or rather to the southern j)art of the bay, 
Great Britain had laid unsuccessful claim. On the northern 
bank of the chief estuary of the bay the Portuguese 
DeiugoM century onward maintained a 

precarious foothold; it was their most southerly 
station on the cast coast of Africa. In 1823 treaties had been 
concluded by the British with tribes inhabiting the southern 
shores of the bay. Neither the Portuguese nor the British 
claims seemed of much importance until the rise of the South 
African republic. Anxious for a seaport, the Transvaal Boers 
in turn laid claim to Delagoa Bay. 'I'his brought the dispute 
between Great Britain and Portugal to a head, the matter 
being referred in 1872 to the president of the French republic 
for arbitration. In 1875 an award was given by Marshal 
MacMahon entirely in favour of the Portuguese (see Delagoa 
Bav). As a port outside British control Delagoa Bay was a 
source of strength to the Bt)ers, especially as the railway ^ was 
under their control. In the war which began in 1899 munitions 
of war and recruits for the Boers were freely passed through 
Delagoa Bay. 

C. The Struggle for Supremacy bctiveen British and Dutch , — 
Bechuanaland, ihrougli which territory runs the route to the 
Bechunnam interior — the ('ountries now known as Rhodesia 

land — w*as acquired, despite the strong desire of the 

Annexed. Gladstone administration to avoid further annexa- 
tions in South Africa. At first the encroachments on BcKduiana 
territory by Boers from the 'iVansvaal were looked upon 
with comparative indiffcren('e. The Boers rcsp<*cted neither 
the frontier laid down by the Pretoria convenlion nor that 
(modified in their favour) drawn in the London convent itm. 
But missionary influence was strong; it was reinforced by the 
growing strength of tht; imperialistic? spirit and by the fears 
excited by Germany's intrusion on the south-west coast. An 
expedition was sent out in October 1884 under Sir ('hurles 
Warren; the Boers, who had set up the “ republics ” of Goshen 
and Stdlaland, were obliged to give way, and the country was 
annexed (see Bicchuanaland). It was in (onnexion w'ith this 
affair that ('eeil Rhodes first < amc into prominence as a poli- 
tician. As a member of the (ape parliament he undertook 
a mission, before the arrival of Warnm, to the Goshen and 
Stellaland Boers, endeavouring, unsuccessfully, to obtain from 
them a recognition of British sovereignty. The ac(|ui.sition 
of Bc(?huanaland by Great Britain was the essential preliminary 
to the development of the sch(‘nies which Rhodes entertained 
for the extension of British rule into ('enlral Africa. In his 
endeavours to realize this aim he had to contend with the new 
spirit of national consciousness animating the Boers, w'hich 
found expression in the formation of the Afrikander Bond. 

In its external, sis in most of its internal poIi<7, the I’rans- 
vaal w'as c<m trebled from 88 r onward by Paul Kruger, who 
TbeAtrh elected president of the state in 1883. Vet 

kander Kmger was scarcely the real leader in the nationalist 
Bond. movement to which the sut'ccssful revolt of 
1880-81 gave strength. 'I'hc support given by the Cape Colony 
Dutch to the malcontent Transvaal Boers has already been 
mentioned. During the 1 880-81 revolt many Free State 
burghers, despite the moderating influence of President 
Brand, joined the Transvaal commandos. Now a definite 
effort was made to build up a united South Africa on anti- 
British lines. In the latter part of t88i a Dutch pastor at the 
Paarl, a town in western Cape Colony, named Du Toit, in a 
paper called De Patriot ^ suggested the organization of an Afri- 
kander Bond; in the same year Carl Borckenhagen, a German 
resident in the Free State, ad\'Ocated su(?h a bond in his paper, 
the Bloemfontein Express. The Bond was formed, its work 
being almost confined to Cape Colony. It held its first congre.ss 
at Graaf Reinet in 1882. In the “programme of principles'* 
upon W'hich its constitution was modelled it was set forth that ; 

^ For the international difficulties connected w'ith the building 
Of the raihvay from Delagoa Bay to Pretoria see Lourenco Marques. 
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While in itself acknowledging no single form of government as 
the only suitable form, anti whilst acknowledging the lovni of govern- 
ment existing at present [the lioiul) means tliat tlu* aim of our 
national development must be a united South Africa under its 
own liag. 

In the following year the Farmers' Protection Association 
w'as amalgamated with the Bond, and the joint orgainzation 
fell under the control of J, H. Ifofrneyr, the leader of tlte Ihiti h 
party in Ciipe Colony. Cnder lIofme\T’s politic control all 
declarations inconsistent with allegiance to tlu* British Crown 
were omitted from tlie Bond's constitution. It remained, how- 
ever, a strong nationalist organization, which in praclic e w'as 
inimical not so much to the British connexion us to the British 
section of the population and to tluMleN elopment of the country 
on enlightened lines. (For the Afrikander Bond .sec fiirthcT 
Cape Colony : History, and IIofmknr.) 

Not long after tlie Warren expedition the v;diiid)le goldfields 
whi('h Sir Garnet WolseUw had foreseen would be discovered 
in the 'i'ransv'aal were actually found. By iSS(), the year in 
which Johannesburg was founded, the wealth of th(‘ Witwaters- 
rand fields was demonstrated. The revenue width tlwsc tlis- 
coveries brought into the Transvaal treasury increased tlie im- 
portance of that state, 'i'hc new industrial situation created had 
its effect on all parties in South Africa, and in some mca.sijr(i 
drew together the British and Dutch sections oiitsidt? the 
Transv'ual. A (‘ustoms union between Caf)c Colony and the 
State was (‘onduded in 1889, to whidi later on all llic other 
South African slates, save the 'J'ransvaal, became i);irtics. 
But Kruger remained implacable, bigot(?d, avaricious, deter- 
mined on a policy of isolation. In 1887 he ir.atic pro])osais 
for an alliance with the J''rtc State. iBrand refused to bis 
ensnared in Kruger's policy, and the negotiations led to 
no agreement, (h'or d<*tails of this epi.socle see Okangi.: 
Free State: History,) Not many months afterwards (July 
1888) the Free State lost by death the W’ise, moderating guiclance 
of Sir John Brand. The new j)resi()(‘nl, ]’\ W. Reitz, one of tluj 
founders of the Bond, in jS8() <‘onimitl(‘d the Free State to an 
I offensive and defensive alliance with the Transvaal. Kruger 
tluis achieved one of the objttcts of Jiis policy. Within the 
Transvaal a great change was (tuning over tlu; population. 
There floe ked to the Kaiui many thousands of British and other 
lOuroj)eans, together with a consideral)le number of Amcr.'cans. 
This influx wtis looked upon with dislavour by Kruger and his 
supporters, and, while the new-corners w'ere heavily taxed, steps 
were .'^ptcdily taken to revi.se the franchi.-.e laws fcruffer*e 
so that the immigrants sliould liave little chance of iiuHtnuy to 
bccorrii? g burghers of the republic. 'J’his exclusion ifte uit- 
y»olicy was even apj)liecl to immigrants from the 
other S(aith Afritan countries. A system of oppressive trade 
monopolies was also introduced, 'i’he situation with winch 
tlv* Boers were called upon to deal was one of great diflli iilty. 
'I’hcy could not ke(p ba( k the waves of the new ( ivilization, 
they feared being swamped, and they sought vainly t(< maintain 
inta('t their old organization while reaj)ing the financial benefit 
resulting from the working of tlic gold mines. The wider 
outlook whi( h would have sought to win the Uitlanders (as they 
were called) to the side of the republic w'as entirely lai king. 
The policy actually follow'cd wa.s not even stationary; it was 
retrogressive. 

Meanwhile, and partly through distrust of tin* Kruger policy, 
there was growing u[) in Cape Colony a j)arty of South African 
Imperialists, or, as they have been called, Afrik- 
ander Imperialists, who came to a 
the influence of Cecil Rhodes. Among these were 
W. P. Schreiner (afterwards premier of the colony) and J. W. 
Leonard (sometime attorney-general), and, to some extent, 
llofmeyr. From the lime of his entrance into politics Rliodes 
endeavoured to induce the leading men in the country to realize 
that a development of tlie whole countiy' could and .should be 
accomplished by South Africans for South Africans. He fully 
admitted that the cry which had become so pojiular since j88i of 
“ Africa for the Afrikanders " expressed a reasonable aspiration, 
but he constantly pointed out that its fulfilment could tno.si 
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advantageously be sought, not, as the Kruger party and ex- 
tremists of the Bond believed, by working for an independent 
South Africa, but by working for the development of South 
Africa as a whole on dcmoi:rati<^ self-reliant, self-governing 
lines, under the shelter of the British flag. Ilofmeyr w as among 
those whom Kruger’s attitude drove into a loose alliance with 
Rhodes. In 18S4, having the powtjr in his hands when the 
Scanlen ministry fell, IJt)fmcyr had put into office a ministry 
dependent upon the Bond, and had talked of a possible Dutch 
rebellion in Cape Colony if the Boer freebooters in Bechuanaland 
were ejected; in 1890 Rhodes became premier with Ilofmeyr’s 
api)roval and support, Rhodes remained in office as prime 
minister until January 1896. During these six years the part 
he played in the development and public life of South Africa 
was greater than that of any other man. He used his j)eriocl 
of power to put into cxe('ution his plans for the extension of 
British dominion over the country up to the Zambezi. 

In 1888 Rhodes had succeeded in inducing Sir Hercules 
Robinson, the high commissioner, to allow J. S. Moffat, the 
British British resident at Bulawayo, to enter inlo a treaty 
South Africa with Lobengula, the Matabole chief. Under this 
Company, treaty Lobengula bound himself not to make a 
treaty with any other foreign power, nor to sell or in any otlicr 
way dispose of any portion of his country without the sanction 
of the high commissioner, I’his step prevented the country 
from falling into the hands of Germany, Portugal or the Boers. 
The treaty was followed by the formation of tlie British South 
Africa Company, which obtained a royal eharter in 1889, 
And by the occupation of Mashonaland in i8t;o. Difficulties 
with the Portuguese followed, but the Salisbury administration 
firmly upheld British claims, with the result that the British 
fjphere of influence w’as extended not only to the Zambezi but 
beyond to the shores of Lake 'J’anganyika (see Africa : S 5)* In 
1893 a war was fought with the Matabele liy Dr L. S, jarncson, 
then administrator of Mashonaland, and Bulawayo was oecupied. 
The name Rhodesia was conferred upon tlie country in 1894 
(see Riiodksia). living in Cape Town and at the b(‘ad of the 
government, Rliodes used every effort to demonstrate to the 
•Cape C olonists that the work he was doing in the north must 
eventually be to the advantage of Cape Colonists and their 
dcs(’cndants. On the wliole, Hofmeyr and his friends were 
well pleased at having secured the co-opcralioii of the “ big 
Englander ” Rhodes, or, as he was at one time called by Mr J. X. 
Merriman,^ an old parliamentary hand arul Ireasurer-geiieral 
during part of Rhodes’s premiership, the “ young burgher,” 

In 1891 the Bond Congress was held at Kimberley, and 
Jiarmony appeared to reign supreme. During his term of 
odice Mr Rhodes addressed himself to bringing 
fhvBom/**^ togetlicT all interests, as far as it was practicable 
‘ to do so. He showed that his views of the situation 
were broad and statesmanlike. His handling of the native ques- 
tion in Cape Colony gave general siitisfaction. Rhodes was also 
a firm believer in tlic federation of the South African states 
and colonies, and he sought to prt)mote this end by the develop- 
ment of inter-state and inter-colonial railway sN stems, and the 
establishment of common customs, tariffs, and inter-colonial 
frc(' trade under a customs unioii.^ 'i'hc persistent opponent 
to botli these measures was the Trans^■aal, In matters of 
domestic legislation, such us taxation and excise, Rhodes fell 
in to a considerable extent wdlli Dutch prejudices. 

, W'hiU? in the rest of South Africa there was a grow’ing feeling 
of trust betw’een the Dutch imd I^ritish, accompanied by in- 
' mirst creasing trade and the development of agriculture, 
Tiransvaai f he condition of the Transvaal was becoming serious, 
Ratorm At first the new-comers to the Rand had siibmilled 
Movamapu ^^e economic and political burdens to wliich they 
were subjected, but ms they grew in numbers and found their 

i . 

1 Mr Mcrriman^b. 184^) was a son of N. J. Mcrriman (1810-1SS2V 
bishop of Graham’s 'lown. Ho was a liiembvr of various Capo 
ministries from 1875 onvv^ards. 

- For Khotles*s scheme of otmmercial federation see further Cape 
Colony ; History, 
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burdens increased they began to agitate for reforms. In 189a 
(the year in which the railway from Cape Town reached the 
Rand), the National Union was founded at Johannesburg by 
ex-Cape Colonists of the imperial progressive party. For three 
years petitions and deputations, pulilic meetings and news- 
paper articles, the effort. s of the enlightened South African 
party at Johannesburg and Pretoria, were all addressed to the 
endeavour to induce President Kruger and his government 
to give some measure of recognition to the steadily increasing 
Uitlander population. Urgent representations were also made 
by the British government. President Kruger remained as 
impenetrable as adamant. Nine-tenths of tlie state revenue 
was contributed by the Uithindcrs, yet they had not (*vcn any 
municipal power. By a law of 1882 aliens could be naturalized 
and enfranchised after a residence in the country of five years, 
but between 1890 and 1894 the franchise laws were so altered 
as to render it jiractically impossible for any foreigner to become 
a burgher. By the law of 1 894 the immigrant must have been at 
least 14 years in the country and be 40 v ears old before in the 
most favourable circumstances he could be admitted to the 
franchise. TIkj Uitlanders once more petitioned, over 34,000 
persons signing a memorial to the Raad for the extension 
of the franchise. The appeal was n'fused (August 1895). 
Up to this period a section of the Uitlanders had believed 
that Kruger and his following would listen to reason; now 
all realized that such an evp(‘ctatF n w.is ^ ^lin. Rho(lc.s, 
who had large interests in the Rand mines, had consistently 
endeavoured to (‘onciliate the extreme Boer s(('lion in the 
Transvaal and win it over (as had happcncnl in the case of the 
Cape Dutch) to a policy which should benefit llic whole of 
South Africa. He was even willing to sc?(j the; Transvaal obtain 
a seaport (at Kosi Bay, in Amatongaland) if in return it would 
Join the Customs Union. This opportunity Kruger lei slip; 
and in May 1895, on the npresentation of Sir 11. Loch, lh(‘ Rose- 
bery administration annexed Amatongaland, tlius making the 
British and Portuguese frontier conterminous. This action, 
finally blocking the Boer road to the? .sea, taken by a Liberal 
go\'cmmcnl, was clear indication that Great Britain was de- 
termined to maintain her supremacy in South Africa- 
The situation in August 1895 of extreme tension- 

There had been a cluingo of ininistr)’ in Great Britain and 
Joseph Chamberlain hud be<’ome colonial secretary- Sir 
ifcTcules Robinson, who was regarded sympathetically by the 
Dutch population of South Afriai, had suecetded Loch as high 
commissioner. Both liigh commissit)ner and the imperial 
government were hopeful that Kruger might t‘\ en yet be induced 
to modify his policy; the Uitlanders now entiTlained no such 
hope and they preptu-ed to appeal to arms to obtain redress of 
their grievances. 1’he first pr()i)osaLs for an armed rising came 
from Rhodes in June, but it was not until Novemlxjr that the 
Uitlander leaders came to a definite understanding with the 
Cap(‘ premier as to the course to be pursued. To lay before 
South Africa the true position of affairs in the I’raiLsNiuil 
Charie.s Leonard issm d a manifesto as chairman of the National 
Union- It concluded with a list of demands (see 'J’ransvaal), 
their gist being the estaldisliment of this republic as a true 
republic ” w'ith equitable franchise laws, an independent judi- 
cature suid free trade in South African products. 

Tliis manifesto, issued on the 26th of D(‘cember, called a public 
meeting for the night of Monday the 6th of Januaiy^ 1896, 
not w’ith the intention of holding the meeting, but as"a blind 
to cover the simultaneous rising in Johannesburg and seizing 
of the arsenal in Pretoria on th<? night of Saturday the 4th of 
January ” (Fitzpatrick, The Transvaal from Within^ ch. iii.)- 
ilad the Transvaal government given way, even at the last hour, 
the reformers would ha\e been satisfied. Of this, however, 
there was no expectation. The arrangement with Rhodes 
included the use of £Ui armed force belonging to the 
Cluirtcred Company, and led by Dr Jameson. goniVw^ 
Accordingly some troops were brought from Rhodesia 
imd stationed near Mafeking, a few miles from the Transvaal 
fronticri For some weeks the plot appeared to progress 
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favourably. It might have succeeded but for a vital difference 
which arose between the U it landers in Johannesburg and 
Rhodes. As Charles Leonard s manifesto stated, the reformers 
as a body, desired to maintain the autonomy of the Tnmsvaal 
and the republican form of government; Rhodes wished the 
revolution to be accomplished under the British flag.t I was 
not going to risk my position,” he stated subsequently, “ to 
change President Kruger for President 1 . B. Robinson ” (the 
only prominent Uitlander who stood aloof from the reform 
movement). This divergence of views manifested itself on 
Christmas Day 1895, «-^^d although, under pressure, Rhodes did 
not insist on the British flag, it was determined to postpone the 
rising. Jameson was so informed, nevertheless he prc(‘ipitated 
the crisis by invading the Transvaal on the evening of the 29th of 
December. The Transvajil government, mcaniimc, hjid obtains d 
some knowledge of w^hat was being projected, and the raid 
ended in a forced surrender (Januar)' 2, 1896) to a superior 
forces of Boers. The Reform Committt^e, i,t\ the Uitlander 
leaders, after holding Johannesburg for over a week, also sur- 
rendered, and by the 91I1 of January the plot had ended in 
complete failure. Mr Cliambcrlain still desired Kruger to grant 
immediate reforms and propounded a s(‘hemc of “ llome Rule ’’ 
for the Rand. The time w'as inopportune, however, for press- 
ing the Transvaal on the subject, and notliing w'as done.^ 

The Jameson raid had a profound cfftMl on the histoiy of 
South Africa. It greatly embittered racial fetding tJiroiigiiuiit 
the country; it threw the Free State Boers completely on to 
the side of the Transvaal; it destroyed the allian<!c betw'cen 
the Dutch in Cape Colony and the Imperialists led by Rhodt's. 
It <Jid more, it divided British opinion, sympathy for the Boer 
republics leading in some cases to a clisr<‘garcl for the real griev- 
ances of the Hit landers. It also ga^'C a mindi desir(‘(l oppor- 
tunity for the intrusion of other pow’crs in the affairs of the 
Transvaal; 3 and it led Kruger to revive the s(’hemc fora unite<l 
South Afritra under a Dutc’h republican flag. This scheme found 
many supporters in Capo Colony. A suspicion that the Colonial 
Oflicc in London was cognisant of Rh(;des's plans further excited 
Dutch national feeling, and the Bond once more beeame actively 
anti-Britisli. Rhodes had resigned the pn*miersliip (d the Oipe 
a few' days after the Raid, and during the greater part of 1896 
was in Rhodesia, w^hcre he w'as able to bring to an end, in 
September, a formidable rel)ellion of the Matabcle whieli had 
broken out six months previously.- 

A section of the Dutch popul.'Uion was not however disposed to 
sacrifice the development of industries and commerce for racial 
considerations; while sharing the political asi)irations of Krug<T 
and Stcyn the wdsc-r among them wislied for ru(‘h a measure of 
reform in th(? Transvaal as wtaild remove all justiricati(jn 
outside interference. N(.*verthcU^ss the cU^avage at the Cape 
between the Dutch and British grew. Sir Gonlon Sprigg, wlio 
had become premier of Cape Colony in succession to Rhodes, 
found his position untenable, and in October 1898 he wus mic- 
cceded l)y a Bond ministrv' under Mr W. P. Sf’hreincr. I'lie 
term “ Progressive ” was now formally adoj)ted by the British 
mercantile communities in the large towns and among the sturdy 
farmers of British descent in the eastern province. On returning 
to South Africa after the Raid inquiry' at Westminster in 1897, 

' In his evidence before the House of Commons Select Committee 
'which inquired into the? raid, Rhodes did not object to the conlinued 
<?xistence of the republic " for local matlers," but desired a federal 
South Africa under the British flag; sec Blue Book (1O5), 1897, 
p. 21 ; also Sir Lewis Michcll's Life of IViodes, vol. ii. ch. xxx. 

Jameson and the? other raiders were handed (axt to the Jiriti.sh 
government for punishment. Lour of llic Reform leaders were 
condemned to death on the 27lh of Aj>ril, but the sentence was 
commuted to a line of /25,ooo each. For details of the Reform 
movement and Jameson liaid see Tkansvaaj- ; Hisiwy, 

^ Rhodes informed the House of Commons Select C'onimittec that 
the belief that the Boers intended to introduce the influence of 
another foreign power in the already complicated sj'stem of South 
Africa “ greatly influenced him in promoting the revolt. Gtirmany 
at the time of the Raid was ])repared to intervene, and on the 3rd 
of January iKgO the German Emperor, by telegram, congratulated 
Kruger that “ without ajjpcaling to the help of friendly powers " 
the i^oers had overcome Jameson^ ^ 
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! Rhodes had intended to withdraw from Cape politics and devote 
his energies for a time entirely to Rhodesia, but llu‘ pressure 
put upon him by a section of the British colonists was so strong 
that he determined to throw' in his lot with them. 

In the Transvaal, meant ime, the .situation of the Uitlandcrs 
grew worse. The monopoly and concessions regime continued 
unchecked, the naturalization law's were not amended, w'hile 
the judicature w-as rendered siil)serv:ent to the ex('(‘ulive (sec 
Transvaal: History), 'Hu' gold-mining industry was fosteretl 
only so far as it served to prov'ide revenue for the state, aiul 
large sums from that revenue were used in fortifying Pretoria 
and in the ymrcJiase of arms and ammunition. 'I'his process 
of arming the rcymhlic; had begun before the Raid; after that 
event it was carried on with great ciUTg\' and w'as directed 
against Great Britain. Kruger also sought (unsuc(‘cssfully) to 
have the London Convent i(m of 1S84 annulled, and he eniered 
into a closer union with the I'ree State. Great Britain WMledud 
the devclopni(‘nt of Kruger's yflans tvilli misgiving, but except 
on points of detail it was felt for some time to be imy)()ssil»le to 
bring pressure uptm the Iranssaal, The retirenumt of Lord 
Rosmead (Sir HtTculcs Robinson) from the post of high 
commissioner w'as, how'cver, tak<'n advantage of by the Brilisli 
government to ayipoint an udminislralor who should at th(‘ 
fitting opy)ort unity insist on the redress of the U it landers' 
gri(*vaiu'es. 

Sir Alfred Milner (see Mjlnkr, Viscount), the new high 
commissioner, took up his diilies at the ('ay)e in May 1897, He 
realized that one of tji(‘ most y)otcnt fac tors in the 
situation was the attitude of tlic ('ay)e Dutch, and appointed 
in March j 8()8 at GraafT Kcinet Milner called iii)on hixhcnm* 
th<i Dutch ('itizens of the Cay)e, ” esy)e(‘ially tliosc "'teeioaer. 
who had gone so far in the txpression of their .sympathy 
for the l'rans\'aal as to expose themselves to charges of dis- 
loyalty to their own flag ” to use all their influence, not in 
amfirming the Transvaal in iinjustifk’d si]sy)icions, not in en- 
couraging its government in obstinate nsistanc’c to all reform, 
but in inducing it gradually to assirnilale its institutions, and 
the tem]3(T and s)>irit of its administration, to those of the free 
communities of Soiilli Afric a, sue h as ('a|)e Colony or the Orange 
PVee State. Moreover the GraalT Reinet .speec h showial that 
Milner was aware of the dangerous y)oIicy being followed by the 
Bond, The Dutc h y)arty at the Cape was shown to be inc urring 
a heavy n?sy)orisibility, (sjxc ially as its leaders were aware, in 
the words of Mr J. X. Merriman, of “ tlie inhcTcnt rottc-nness ” 
of the Kruger regime, J’hat y)arty scjon aflc rwards had it in its 
y)cjvver to bring j)rc.ssiire uflic ially iij)on JVesident KnigcT, for it 
was a few months after the delivery of the speech that Mr 
Sc hreiner bccamcr premier. To sr»m(! (*xteiit this was done — 
but in a manne r wine h led the Transvaal Boers to e ount in any 
event on the suy)y)ort of tlce ('ay)e Dvilc hmen. Jn the^ JYansvaal, 
as has been said, affairs were steaciily going frean bad to worse. 
An industrial ('ommission, aj)|»ointe(l (under y)ressurc ) by JVe- 
sident Kruger in i8c)7 to incjuire into a niimbeT of grie^vances 
affecting the gold industry, had reyM>rted in favour of reforms. 
The r(?('ommen(hiti(jns of the; conmiission, if adopted, wcnilcl 
have done something towards relieving the tcosion, but IVesi- 
deni Kruger and his executive refused to be guidecl second 
by them. Once more the Uitlandcrs detc rmined traneyaal 
to make a further attennpt to obtain redress by Reform 
constitutional m(;ans, and the; secc;ncl organizes! tnovemeat^ 
movement for reform ])egan by the formation in 1897 of a 
branc h of the South African League. 

At tlie end of 1898 the feelings C)f the Uitlandcrs were wrought 
up to fever f>itc‘h. The y)olic‘e service, which was violent w'here 
it should have li(;cn reasonable*, and blind where it .should have 
l)een vigilant, had long been a source of great irritation. On 
the i8th of December a TF^er policeman, in ynirsuil of an Eng- 
lishman named Edgar, whom he wished to arrest for an alleged 
a.ssault on another man, entered his hou.se and shot him dead. 
The deey)cst indignation wtis aroused by tiiis inc:ident, and was 
still furtlier increased by the trivial way in whicjh the case was 
dealt with by the court* The killing of Edgar was followed by 
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the breaking up of a public meeting at Johannesburg^ and 
in March the Uithinders handed to the high commissioner a 
petition for intervention with 21,684 signatures attached to it. 
(See Transvaal : History,) 

On the 4th of May 1899 Sir Alfred Milner felt it his duty to 
The Case report at some length by cable to Mr Chamberlain. 
tor British 'J'hc coiK'luding passages of this message, which 
intervene summed up the wliolc South African situation in a 
tion, masterly manner, were as follows : — 

The case for in t erven I ion is overwhelming. The only attempted 
answer is that things will riglit theinsclvc.s if left aluno. iJut, in 
fact, the j)oli<:y of len\'ing lhih,'^s Jilonc has been tried for j^ears, and 
it has led to their g(niig from bad t() worse. Jt is not true that. ihi.s 
is owing to the Raid, 'riiey wen? g<nng from bad to wor.se before 
the? Raid. We weie on the* verge of war before the Raid, and the 
Transvaal wa.s on the verge of r(‘vo]ution. The ellect of the Raid 
has l)eeii to give the policy of lea\'ing things alone a new lease of life, 
and with the old consequences. 

The .spectacle of thousands of British subject.s kept permanently 
in the position of helots, constantly cliafing under undoubted griev- 
ances, and calling vainly to Her Majesty's gov(?rnmeiit for re(lre.ss, 
d()es steadily iinderiiiiiie the inlluehce and r(?putation of (Jreat 
Biritain, and the resjiect for IJritish government within the Queen's 
dominions. A certain section of the press, not in the Transvaal 
only, preaches openly and constantly the doctrine ot a republic 
emi)racing all South Africa, and suj’^porls it by menadug references 
to the armaments of the 'rransvaal, its alliance with the Orange 
Free State, and the active sympathy which, in case of war, it would 
receive from a section of Her Msqesly’s subjects. I regret to say 
that this doctrine, supported as it is by a ceaseless .stream of malig- 
nant lies about the intentions of the Drilish goveniiueut, is produc- 
ing a great effect upon a large number of otir Dutch fellow-cf)lonists. 
Language is frecjuenlly used which .seems to im]ily that the Dutch 
have some superior right even in this colony to their fellow-citizens 
of Rriti.sh birth. Thousands of men peaceably disposed and, if 
left alone, perlcctly satisfied with their position as British subjects, 
an? being drawn into disaffection, and there is a corresponding 
e.\asperation on the side of tin? British. 

1 can see nothing which will put a stop to this mischievous 
propaganda but .some striking prool of the in1t?ntion of 1 l(?r Majesty's 
government not to be ousted from its position in South Africa. 
And the? best proofs alike of its power and its justice would be to 
()l)tain lor the Uitlanders in the Tran.sN-aal a fair share in the govern- 
ment of the country which owes everything to t’heir c?xertions. It 
could be made iierfeclly clear that bur aclion was not directed 
against the exist eiice of' llie repuldic. We .should only be demand- 
ing the re-establi.sliment of rights wliich now exist i'n the Orange 
Ih'ee State, and which existeil in the 'IVaiusvaal itself at the time of. 
and long after, the withdrawal of British sovereignty, it would 
be no selfish demand, as oilier l itlaTuler.s besides th<).se of British 
birtli would beiieht by it. It is a.sking for nothing Irom otlurs 
which we do not give our.seh es. Ami it ivould certainly go to the 
root of the political unrest in Soutli .Abdca; ami though temporarily 
it might aggravate, it would ultimately extinguish, the race feud 
which is the gr(?at banc of the country. 

In view of the (Miti<'al situation Milner and Kruger met in 
conference at Bloemfontein on tlie 31st of May. Milner 
practically (confined his demands to a five years’ franchi.se, 
which he hoped would enable the Uitkinders lo work out their 
own salvation. On his side Kruger put forward inadmissible 
demands (sec Tra.nsvaal), and the I'onference broke up on 
the 51I1 of June without any result. A new' frant'hise law, 
on a seven \'ears' naturalization basis, w'as passed in July by the 
Transvaal X olksraad, but the law was hedged about with many 
restrictions. !Mes.srs l*lofine\T and iierholdt, the one the 
leader of the Bond and the other the ('ape minister of agri- 
t:ultv.re, \isiled Pretoria to reason with Kruger. They found 
him deaf lo all arguments. The fai?l is that the Boers had 
made up their minds to a trial of strength w'ith (ircat Britain 
for supremacy in South Africa. At llie time which from a 
military standpoint tlicy thought most oiiportiine (Otober 9) 
an ultimatum xvas handed to the British agent at Pretoria, and 
a war was at once precipitated which W'us not to close for over 
two and a half years. (A, B. 11 .; lA R. C.) 

1 ). From the Annexation of the Dutch Republics to the Vnioitr- 
An aoc'ount of the Anglo-Boer War of i89c;-.t 902 will be fo.und 
under Trans\'AAL. After the surrender of Oonje at Paarde- 
berg (F{‘l)ruar\" 1900) to Lord Roberts, Presidents Kruger and 
StexTi olTcrcd to make peace, but on terms which should include 
the arknowdedgment of “the incontestable independence of 


both republics as sovereign international states the Boers 
also sought, unavail ingly, the intervention of foreign powers. 
The British government had decided that the con- Bttorto 
tinned existence of eitiier republic was inadmissible; ^oPmerve 
on the 28th of May 1900 the annexation of the the Boer 
Free State was formally proclaimed, and on the 
T.st of September the Transvaal was also annexed lo the 
British B 2 rnpire. A few days later cx-President Kruger 
sailed from Lourengo Marques for Europe. The refiusal 
of the German Emperor to receive him extinguished alike 
his political influence and all hopes that th<? Boers might 
still have entertained of help from foreign guvernmenls. At 
that time all ihc chief towns in both of tlie lute republic's were 
hcl J by the British, and the Boors still in the field w^ere reduced 
to guc?rrilla w'arfare. Mo.st of the men on their side who had 
(icjiiie to the front in the war, such as General Louis Botha in 
the Transvaal, had been opponents of the Kruger regime; they 
now decided to continue the struggle, largely because they 
trusted that the Cape Dutch, and their symj)alhizers in Great 
Britain, would be able to o))tain for them a re-grant of inde- 
pendence. I'he Cafxj Dutch all through 1901 and the first part 
of 1902 conducted a strong agitation in favour of the former 
repul)lios, the border line between constitutional action and 
treason being in many casc.s scarcely disLinguishal)le. The Cape 
Afrikanders also formed what was styled a “ conciliation com- 
mittee lo help the party in Great Britain which still supported 
the Boer side. Mc.ssrs Mcrriman and Sauer went lo England 
Its dclegate.s to plead the (‘ause, but it \\'as noted that Hofmeyr 
refused to join, and the appeal to the British public was a ('om- 
picte failure. Ihe war had ind<«d stirred cscry part of the 
empire in support of the policy of the government, and from 
Australia, Canada, New Zealand and India, contingent.s were 
I sent to the front. No terms could be granted which did not 
1 include the explicit recognition of Briti.-h .^sovereignly. At last 
! the Boer commandos gave up the .struggle and on the 3i.st of 
May 1902 their IcadiTs stgn(‘d articles of peace at Pretoria. 
Henceforth, save for the German and Portuguese pos.sessions, 
on the west and east coasts respectively, there was but one 
flag and one allegiance throughout South Africa. With the 
diminution of the republics one great obstacle to federation was 
remov(?d; while the establishment of self-government in the new 
colonies, promised (after a probationary period of r(?presenta- 
live in.stilLitions ’■) in No. \T1. of the peace articles, would give 
them an oj)portunity to enter into icdcral union on eijual tc?rn>'. 

The task of founding new and better administrative mac hinery 
in the new (;oloni(?.s W'as left to Lord J\lilner, and was l)eguii even 
before the war had ended. The two new colonies the Work of 
were for the time governed on Crown Colony lines. Recoastruc- 
But the co-operation of the people wa.s at once sought tion* 
by nominating non-official members to the legi.slativc courK’ils, 
jincl seats on the Transvaal council were ofTered to I.oiiis Botha, 
C. J. Smuts and J. H. Dclarey. The Boer lcadt?rs declined the 
offer — they preferred the position of untrammelled critic.s, and 
the opportunity lo work to regain power on ('onstitiUional lines 
tvhen the grant of self-government should be made. Milner 
had thu.s an additional difficulty in his rt?constru('lion work. 
The first necessity was to restart the gold-mining industry uii 
the Rand. The Uitlanders, who had fled from Johannesburg 
just before the war opened, began to return in May 1901, ancl 
by tlie time the war ended mo.st of the refugees were back on tlie 
Rand and mining w'as resumed. A tax of 10^0 on tlu'ir annual 
net produce, imposed in 1902, xvas the main available source of 
r<‘V(?nuc, The repatriation of some 200,000 Boers foliowccl, 
and the departments of justice, education and agriculture were 
leinodclled.^ In all that he did Milner had endeavoured to 
promote closer union. Thus the railway and constabulary of 
botli the ex-rcpublics tvere under a single management. In this 

' To aid him Milner had the .sendees of .‘’ome of the best men 
in the Briti.sh service, r.^. Sir Godfrey Lagden, Sir Arthur Lawley, 
Sir J. Rosc-lnnes, Sir Richard Solomon. He also secured the help 
of a considerable number of young 0.xford men who became known 
as the *■ Milner Kindergarten.” 
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work the high commissioner had the support of Mr Chamberlain, 
who paid a visit to South Africa wJiich extended from Christmas 
1902 to the end of February 1903. He sanctioned the calling 
of an inter-colonial conference, which led to a customs convention 
including all the British possessions in South Africa, and to 
united action regarding railway rates and native quest ions.* 

The great expenditure incurred during the war had led to 
much deception as to the growth of trade, while the large sums 
spent on repatriation and other temporary work inain- 
fained this decer i-ion for some time after the war had 
ceased. But bCiore 1903 had ended it was manifest 
that this had been a spurious activity, and a period of markcid 
commercial depression, lasting until 1909, ensued. This de- 
pression was in considerable measure due to, and was largely 
aggravated by, the comparative inacti\'ity of the Rand mines, 
and that inadivity was due in turn to the insufficiency of native 
labour — Kaffirs l^eing employed to do all the unskilled work on 
the mines. At the close of 1903 the mine-owners, to meet the 
deficiency, asked for permission to import Chinese. The c(»nsenl 
of the high commissioner and of the home government was 
obtained, and in June 1904 the first baltdi of coolies reached the 
Rand. They came on three-years indentures, over 50,000 
Chinese being eventually brought over. This introduction of 
Chinese labour met with considerable opposition. The South 
African objections were economic and racial, based on the 
results which had followed the introduction of Indian coolies into 
Natal. In Natal these coolies had bc^n allowed to remain after 
the completion of their indentures, and had succcicded in prac- 
tically monopolizing th(‘ petty trade of the country. They liad 
also rapidly multiplied, so that by 1904 they were more numerous 
than the whites in the <!olony. The intr(»clucton of this large 
alien element, leading from 1895 onwards to the passing of 
r<;strictive measures in Natal, was a mistake which South Africans 
elsewhere had no desire to repeat. But these objections were 
overcome by regulations which made repatriation compulsory, 
and which definitely restricted th(5 coolies to unskilhuJ lalK)ur in 
the mines. These regulations also met the objections voit'cd 
by Australians and New Zealanders that the country won for 
Great Britain at such ('ost had been thrown open to hordes of 
Asiatics. In Great Britain, however, the restrictive regulations 
were precisely those wiiich aroused criticism, the ohjedion taken 
being that the conditions imposed wenr of a stTvile character, if 
they did not actually make the coolies “ slaves.” In the attacks 
made upon the Unionist government this cry was loudly 
voiced by the Liberal party in England, and in the p(*liti('.al 
campaign which followed, the Chinese Slav<?ry ” issue un- 
doubtedly helped to swell the majority obtained by .Sir If. 
Campbell-Bannerman in January 1906. Milner’s own object 
in assenting to the introduction of the Cliinese was— besides 
aiding to put the gold-mining industry on a more stable Iwsis — 
to obtain revenue for the great task he had on hand, “ the re- 
starting of the colonies on a Jiighcr plane of civilization than they 
had ever previously attained and in respect of the working 
of the mines and consequently in providing revenue the intro- 
duction of the Chinese proved eminently successful; but in 
February 1906 the Campbell-Bannerman administration felt it 
incumbent to annoiinc'e that no ordinance imposing “ servile 
conditions ” would be sanctioned. The point as to whether the 
original conditions were or were not servile was never legally 
tested, for eventually on the grant of self-government to the 
Transvaal the Botha cabinet decided (June 1907) not to renew 
the indentures nor to permit any new importation of coolies. 
The economic situation had in the meantime considerably 
altered, and the Transvaal was able to bring pressure upon 
Portugal to permit the recruiting of many thou.sands more 
Kaffirs from Mozambique province. By February 1910 the 
last of the coolies had b(^cn repatriated. 

By the middle (;f 1(^4 the high commissioner and Mr Aifre<l 
Lyttelton, who had become secretary for the colonies, agreed 
that the work of reconstruction had so far progressed that steps 

^ This action was on the lines of the commercial federation 
scheme of C^il Rhodes, who had died in March 1902. 


should he taken to give the Transvaal “ representative govern- 
ment.” This det'ision was made public in July uf that year, 
and was followed by marked political adivity. 

The Boers in the Transvaal, headed by L uis Botha, LytttHon 
formed an association which was called Hct Volk Conmtitu^ 
(the iHH)ple), and in the Orange (’olony a similar 
organization, the Oranjie Vme, was formed. On the 31st 
of March 1905 the lt‘xl of the new constitution was issued 
by letters patent. Short of granting full self-government it 
was of a lilxTal charat'ter. It provided that the legislative 
council was to consist of not fewer than six or more than nine 
official members, and, provisionally, of not fewer than thirty 
or more than thirty-five deeded members. Seats were to he 
allotted on a voters' (not pejpulation) kisis, and there was to be 
an automatic redistribution of seats as voters increased or 
decreased in given localities. These provisions — subsequently 
adopted in the electoral law of the Union of South Africa' -were 
made to secure equal rights for the British and Dutch sections of 
the community. The promulgation of the Lyttelton ('.onstitution 
was (juickly followed by the ndirement of Lord Milner. He 
left South Africa in April i()05, and was succeeded as high 
commissioner and governor of the lYansvaal and Orange River 
colonics by L(»rcl Stdborne. But before the new constitution 
could he cs1ai>lis])ed, a (‘hange of ministry in Great Britain ])Ut 
the Liberals in offi<‘(', witl> Sir Henry Cam(>l)dl Bannerman as 
premier (De(‘. i()of)). 

A sudden diange was now made. Sir 11 . Campbell-Bannerman, 
with several of his (U)lleagiies in the ministry, held that the 
annexation of the republics had not been justified, 
but there was no question now, as there had been in 
1881, of a restoration of indef)endence; that matter ^ 
the Boers themselves hud settled by their accepianee of British 
.sovereignty, 'I’he Liberal Icmler held, however, that the Boers 
should be given self governrru‘nt at once. Experience, he 
declared**^ had proved unfavourable to the working of representa- 
tive institutions, and it was safer and better lob(?gin with respon- 
sible government. Moreover, the cabinet looked forward, without 
farcing it in any way, to the fetl(‘ration of South Africa. In the 
Transvaiil th(‘ burghers of British origin were about equal in 
number with tliose of Dutch origin, and the fairly even balance 
of parlies might be held to he a guarantee against retrogression; 
in the Orange River Colony it was noU)riou.s tliat thegrant of self- 
government meant handing over the* control of the country 
not simply to the Boers, hut to that section of them wliic h since 
the war had exhibited the greatest racial bitterness. In these 
circumstances the decision of the Liberal cabinet, however 
generous, was fraught with peril. But IIkj policy of complete 
trust in the Boers was a bold one, which was justified by 
success. 

The new letters patent instituting self-government in the 
Tratisvaal were issued on the 1 2th of December 1906; the elections 
were held in P’ebruary 1907, and gave tht; 1 /ei Volk i)arty a clear 
majority of seven (in a house numbering 69 members) over all 
other parties, (ieneral Botha bec ame premier, with Mr Smuts 
as colonial secretary. In the Orange River Colony the first 
elections under the self-government constitution were held in 
November 1907, and out of 38 seats in the House of Assembly 
Oranjie Unie candidates secunfd 29. A ministry was formed 
with Mr A. Fischer as prcmicT and Generals Hertzog and dc Wet 
as prominent colleagues. These triumphs of the Dutch section 
of South Africans were followed in the general election in Cape 
Colony early in 1908 by a sweeping victory of the Bond, helped 
by the suffrages of re-cnfranciiiscd rel)els. Dr Jameson — who had 
been premier of the colony since the Brogressive victory at the 
ele( lion of 1904— was smcecded as premier by Mr J. X. Merrirnan, 
who was regarded as a Bond nominee. Thus, working within 
constitutional lines, the Dutch Afrikanders had attained in three 
out of the four self-governing colonies, jxjliticul supremacy. 
The situation in 1908 was, however, radically different from 
that which existed before the war of 1899 1902. Then half the 
white population of th(; 'bransvaal were as “ helots now the 
® In a speech in the House of Commons, l‘cbruary 19, 1906. 
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ex-Uitlonders held 26 seats In ihc Transvaal parliament, and 
were able to cxcrcisi* an effective influence over legislation. 

Both the war of i899-*‘i902 and the grant of self-government 
to the new colonies were necessary preliminaries to the success 
of any unification scheme, but the causes which now led to the 
question of closer union being raised were not fiolitlcal but 
The Move- Sin('(! the development of the diamond 

meat for and gold-mining industries tlic coast colonics had 
CioBcr unduly neglected their own resources and had relied 

Unioa, (?hicfly on the forwarding trade. ITcnc'e there was 

jealousy and (competition between the (ape and Natal and a 
tendency to use the railways (which were state-owned), by means 
of rebates, to counteract tlie effects of common customs dues. 
Then, too, an increasingly important factor was the competition 
of Lounmfo Marques for the Rand trade. In a time of a(mtc 
trade depression this commercial rivalry was disastrous to the 
welfare of South Africa. In March 1906 th(j customs convention 
was provisionally renewed (on a strongly protective^ I asis, and 
with preference for British goods), hut there was a distinct pros- 
pect of a tariff war when the convention expired in 1908. Again 
it was known that the IVansvfial and Orange River colonics on 
their attainment of self-government would each demand full 
control of their own resources, to llic detriment of the vinitar)’ 
scrvic’es which Lord Milner had established. There were, more- 
over, dangerous difTcrcncc's on such <|uestions as Asiatic 
immigration, the status of natives, mining, agriculture, 8r(‘. 
Thus the antagonism between the various states on ct^onomic 
lines was at the end of 1906 greater than any racial divisions. 
Tlic loading South African statesmen realized that unless 
an iflort to reiiK dy this ( ondition was made without delay 
affairs would go from bad to worse. In these circumstances Dr 
Jame.son, as premier of Cap(5 Colony, took the first overt ste]) to 
reopening the qiK'Stion of federation,* In a minute dated tlu‘ 
28th of November 1906 the (ape ministry declared its belief that 
the questions which were (mising so much fric tion should be 
capable of solution “ by somcj duly constituted South African 
authority responsilile to all parties in the (‘ountry,'’ and it 
appealed to Lord Selbornc, as high commissioner, to review 
the situation in siu h a manner tluvt the ])eople of South Africa 
might form a competent judgment on llic question. In answer 
to this appeal, wliich was bat'ked by the Natal ministry, Lord 
Selbornc drew up a despatch (dated Jan. 7, 1907) in wbi«'h 
the whole rase for (’loser union was set forth in a masterly 
manner, Kor insight and breadth of view tlu^ despaU’ii ranks 
with that which Sir George (irey drew up in 1858. In the 
fifty years that had elapsed the (’ase for closer union had be- 
come overwhelming and llic dangers of isolation much greater. 
Four or five adminislrations, the despat('h pointed out, were 
pursuing rival interests, whereas the country had but one 
intcrc’St. Reviewing one by one the (jiiestions on which rivalry 
existed, Lord Sc’Jbornc showed that the internal self-government 
whi(’h ca(’h colony enjoyed accentuated the diflTK'ully of dealing 
with these questions as a whole.-^ Stability — the thing whicli 
South Afri(’a recpiin’d above everything clsc—was unattainable so 
long as there wen? five separate governments dcvi’loping different 
systems in all branchi’S of public life, but no national government 
with power to harmonize the whole. “ The people of South 
Afri('a . . , arc not .self-governing in respei’t to South African 
affairs bt'i’ausc they have no South African government with 
which to g()V(‘rn.^’ Only by the creation of a (’cnlral govern- 
ment could South Africa be wisely and successfully governed.’’* 

The opportunity for testing the strength of the movement 
for closer union came with the meeting of mi inter-('olonial 
conference in May 1908 to consider the thorny questions of tariff 
and railway rates. In the meantime the Jamt;son ministry’ 

' A number of monib('rs of the Traiisvasil administration during 
the Crown Colony period had worked steadily, in private, to promote 
closer union. rVominenl among tlicso meii was Mr Lionel Curtis, 
at that time (i<)c»()) assistant colonial secretary. 

2 Lord Selbornc wrote in antici}K\tion of the establish mcmt, a few 
months snhsequonlly. of self- gov tM'n men 1 in the new colonies. 

^ For the text of tlu* des]);\ (ch and memorandums going into details 
see the Blue Book (Cd. J5W) July, 1907, 
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had given place to the Bond nominee ministry with Mr Merriman 
as premier (see Cape Colon v: Hhiory), hut the movement 
initiated by Jameson had received the support of the Bond as 
well as that of the Botha administration. The delegates at 
the conference were all representative of the parties in power; 
that is, with the exception of the Natal delegates they all 
nqirescntcd Dutch ideals in politics. Nevertheless they unani- 
mously resolved “ that the l)cst interests and the permanent 
prosperity of South Africa can only be secured by an early union, 
under the crown of Great Britain, of the several self-governing 
colonics,** and they recommended the? calling of a national con- 
vention entrusted with the task of drawing up a draft constitu- 
tion. Thus for the first time for two generations both the chief 
white races of South Africa were found working in cordial co- 
oficration. No appeal was mrde to the electorate, but 
the colonial parliaments rightly interpreted public opinion in 
(indorsing the recommendations of the conference. Dcilegatcs 
I repnisentative of all parties were appointed, and the national 
convention to consider the question of union met at Durban in 
Getoher 1908. 

The most prominent members of the convention were Sir 
Henry dc Villicrs,** chief justi(‘eof Cai>e Colony (president), ex- 
Presidcnt Stc^m (vii'c-prtisidcnt), Generals Botha, 
de W(it and Dclarcy, Messrs Smuts, Schalk Burger, National 
Merriman and F. R. Moor (premier of Natal), Dr convention. 
Jameson, Sir George Farrar and Sir Percy Fitzpatrick, the last 
two the leading r(i]>roscntativcs of the Transvaal Progressives 
(/.r. the cx-Uitlandcrs). The grcatiKiss of the opportunity was 
rightly stated by the governor of Natal (Sir Matthew Nathan), 
who declared that the convention might create a ('ommonwcaltli 
which should add to and not draw upon the strength of the 
empire - a commonwealth which in ('ulture as in power would 
b(i among tlic fon'most nations of the world. After sitting at 
Durban for a month, the conv(mtion adjourned to Cape Town 
and (ronclu(.l(J(l its elaboration of a draft constitution by February 
1909. The fundamental points whi(‘h the delegates had to 
s(‘ttic coiK’crned (a) the basis of parliamentary representation, 
(//) the status of the natives with respect to the fran(’hise, (e) the 
position of the Dutch language, (d) the form of govcrnmtmt. 

The adjustmc'Tit of tariff and railway rates gavr^ little trouble 
when once it was agi'f'cd to consider the? country as a unit. I'oints 
(rt) and {h) both concerned the franchise, but each had its separate 
issue (a) raising the (jueslion of rqucsi-ntation as it: coiiceriicd the 
while population only. Suspicions had lu^eii rais(‘d tliat the attempt 
would be nude <0 force union (ui a I)ut('h Afrikander basis, which 
might have n'sulted had the basis of representation adopted been 
the total Kiiropoan population. 'I’o tliis the I'rogressive i)arly would 
not agree, and they gained support from Fotha, Smuts and other 
promiiK'nt Dutch delegates for their conU'ntion that; " equal rights '* 
could only he st'cured l)y nuking the basis of represcnlation the 
number of voters avS distinct from the number of Fiiropcan inhabi- 
tants of any gis en area. As finally settled, the number of European 
male adults was chosen as the basis of representation. As tlie 
Transvaal and Orange colonies alrciidy possessed manhood suffrage, 
and as the propc*rty qualifications in the coast colonics were low, 
tliis alteration made little clilTerem c. Point {h) raised a graver issue 
still. The Cape delegate's found themselves in isolation in advocating 
the extension of the electoral system w hich ])rcvailcd in their colony, 
where there wa.s no colour bar to the exercise of the franchise. 'I’he 
merits of the Cape system- -to minimize the dilTerenccs bctw’oen 
the wdiitc and native races, typified in the declaration of " equal 
rights to all eiN-ilized men " — or that of the opposite system (as 
warmly advocated by the Natal delegates a.s by those from the ex- 
Boer repulilics), which would keep the native races in permanent 
inferiority, cannot; here be discussed ; it may be stated, however, that 
the admittance of Kaffns to the franchise in the Cape had not been 
att('nded with the evil eomsctpiences feared. At the convention 
a way out of the ditliculty — for a time at least — ^wus found in a com- 
promise, namely, that in the state about to be created the franchise 
m each constituent part should be that which existed before union 
was elfccted. Thus in tlie (upc the Kaffir w^ould have a right to 
the franchise, but not in the other divisions of the country. Point 
{(■) was decided by placing, for all offtcial puqjoses, the English and 
Dutch languages on a footing of perfect ctjuality. As to point ((/) the 


■* Sir Henry de Villiers (b. 1842), chief justice of Cape Colony 
since 1S74, was created a peer of the United Kingdom in 1910 
uiulcr the title of Baron dc Villiers of Wynb\u‘g* He became in 
the same year clxief justice of South Africa. 
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ifisue was between a federal and a unitary form of government. 
Federation was supposed to f fiord protection to the smaller com- 
munities— Natal and the Orarge Rivcir Colony — and in Natal 
was much anxiety lest its interests should be overborne. Nevcrlheloss 
the advocates t)f unification gained a complete victory and a 
form of government was agreed to which made the union of South 
Africa as close as that of the Unitenl Kingdom. 

Among the other decisions of the convention were r the choice 
of Pretoria as the scat of administration and of Cape Town as tl. ' 
s^^at of the legislature, the renaming the Orange River Colony. 
Oangc Free State Province; the provision of three- mt'm lured c.oh- 
stituencies and of proportional ro]'rcsentation and the safe-guarding 
of the smaller communities by giving Natal and the Orange River 
colonies more members of parliament than they were entitled to on 
the voters basis. 

The draft constitution was made public on the 9th of February' 
1909, and was adopted by the Transvaal parliament in its en- 
tirety. The Orange River parliament also approved with onh' 
slight alterations; the Natal parliament made some amend- 
ments, but they were of a minor character. The opposition 
to union among an influential number of old Nalalians— 
intensely zealous for local independence — was howeve r so marked 
that it was decided that before Natal was committed to union a 
referendum on the subject should be taken. Apart from this 
doubtful attitude of Natal, the chief danger to the draft ('on- 
stitution came from the Cape Dutch. The draft act, with 
its one vote one value ” principle, its threo-inembt red con- 
stituencies and its scheme for proportional representation, 
threatened Dutch supremacy in the runil districts, and aroused 
the opposition of Hofiiayr, who S(‘(’urcci tlie passage of amend- 
ments through the Cape parliament which destroyed the principle 
of (?(|ual rigivs. Siu^h was the positii-n when the convention 
reassc'iubled in ^lay at Blcenifonlcin to eonsider tl.e amend- 
ment of I he various legislatures. Through the firmness (»f the 
IVansvaal deli gatijs, supported by the Progressives, lh<? princ'iph^ 
of equal rights was retained; the eoiu'cssum mad(} to the (Vijx^ 
was the abandonment of proportional icpnjicntation, wliik? 
onc-membered eonsliluencies were sul)s1itiit( d for Ihice-mem- 
berecl constituencies. The document <unl odying tlie alt(Tii.ti<'ns 
in llic draft act was signed on the nth of May and the convent i<*n 
dissolved. Jn June the referendum on union was taken in Nhital, 
and rcsullt cl in a compute rout of the scpviratists. Tlieic voted, 
for the draft act ii,t2i, against it 3701 - majority for union 7420. 

SotilJi Africans had thus after .seventy years of discord agrerd 
U])t.n un'on. It was a momentous step, the (issentjal prt- 
Pawing of to that fusion of the. while rartes of Soutji 

the Act ol Africa upon which the prosperity of the ermntry 
Union, (h.-pencls; and a step rendering easier the ultimate 

1909 . attainment of imperial union, A deh^ge.t ion carried 

the draft act to England, and, re(:a.st in the form of an impr rial 
l)ill, it was submitted to the parliament at Westminster. TJ»(^ 
imperial gcAxrnmc'nt made but one alteration of conscqurncc- - 
that explicitly placing the control and administration of mutters 
“ specially or cliffen'ntially affe cting Asiatics ’’ in the s(;le. conln.l 
of the union parliament. I'lic bill passed tl rough jarliaircnt 
unaltered, tlic only jarring nolo in the debates in either hrner? 
eonc(Tning the exrlusion of natives from franchi^x* (save in 
Die Capri province). This decision was cU plored hy all partie.. 
in the British parliament, but it was rec( gnized tliat to alter a 
decision deliberately come to by South African statesmen w'oiild 
wreck the union. The measure, known as the Scaith Africa Act 
1909 received the Rryal Assent on the 20th of September, and 
subsequently the of May iqio—tlic eighth anniven ary of the 
signing of the articles of y)eacc at Pretoria — wxis fixcxl as the dale 
for the formal establishment of the Union. 

The in tcival between the passing of the South Africa Act and 
the establishment of union was employed by the various colonies 
in putting their houses in order. This task, on the economic 
side, was rendered easier by the; gradual return of commercial 
prosperity. An agreement between the Transvaal and the 
Portuguese governments, concluded in April 1909, while the fate 
of the draft ('onstitntion was still in doubt, assigned to Jx.urcr.(;o 
Marques 50 to 55 "o of the import trade; to the Rand, and (w ith 
certain exceptions) provided for free trade in native pn ducts 
between the Mozambique province and the Triui.Aaah 'lie 


Portuguese further agreed to facilitate the recruitment of natives 
in their tciritory for work in thv Rand mines, and in <'onpot|iience 
Kaffirs were ebtaiiied in sufli(*ient numluTs to replace the 
Chinese coolies as tlv.y wxmc rt'patriated. 'J'ht; agnx;nu‘nt was 
to last ten years, anti provision w'as made ftT its recognition 
by the gtwornmont of the Union. The native protectorates, 
Tkisutoland, Swaziland and Bti liuanaland hc.d been left )\v the 
South Africa .At t iindiT tlirect inqierial ci.‘iUrol. As to Natal and 
Zululand, there was a (lispositi<-n to have to the new' govern- 
m(;nt the task of dejiling with the nati^x‘s there but both the 
Transvaal and Natal atlopted an Asiatic exclusion policy which 
; gave rise Lo mut‘h friction. In the Orange River Colony, 
Gt'ncral Hertzog aroused much opposition by administering 
the education act in a wiiy whicli forced the teaching of Dutch 
in a rather arbitrary lasliic)!!. d'his was a point of importance, 
inasmuch as, by the Acti»f Union, clenwnt ary education was left 
(for Ih'o y<‘ars) in the hiuids of tlu; provinces. I'he divergence 
of views was so grciit that shortly alter the union had been 
established private schools were opened in opposition lo those 
of the provincial administration. 

In the aulinnn of 1909 it b(‘came know'ii that Lord Sclhornc, 
w'hosc ser\'i(x;s in bringing al)out the union wi'n* ginerally recog- 
nized, would not remain lo rc pit'senl the; (Vown in in- 
augurating tlu'ncw fonnof government, and the ehoicM' 1/7^^ 

of the. British governim rit fell on the home sc<Tetary, * * * * * 
Mr Herbert (Jladstone (w'ho was in Mjirch 1910 ereaud Viscount 
Gladstone of Lanark), as first governor-general of tlu; Union. 
Lord Gladstone had IJk* re>ponsibility (‘f sumnu'ning the first; 
prime minister of the Union- a task rendered more difliculL us 
the decision had to he laki'n Ixdoro tJie first election to the 
Union parliament was hekl. 'fliere had been a strong agitation 
f( r a (;(,'alition cabinet, and mgotiations look plac'o to lliis end 
between General Botlia and Dr Jameson. Tl.ese efforts ended 
in faihne. 'flay liad miM. with lh(‘ detiTmined opposition of 
Mr Merriman (the (ape premiin), of the Orangi; Free Slate Ik.ers, 
and (jf tlie Ikmd, whi< h had lost the counsel cf llnimvyr. That 
typical h'urlcr of the (‘apt; Alrlkan(l(;rs had ditd in liondon, 
w’hither lie had gom; as ( Tie of tlicdck'gatcs to lay tin; draftcon- 
stitutiin before tlu; British parliament, Tow'ards the end of 
May, Ixjrd Gladstone called ujion General Botha to form a 
ministry, whi(‘h was (Mmstiluled fniin tlu; ranks of tlu; existing 
('abinots and included Netal ministers as w'cll as strong 
Bo(r paitirans like Mr Kisclicr and Geneuil Ilcrtzcg, Mr 
M( rriri an declined to serve under General Botha. Tlu; formal 
pn elamation ( 1 ’ tlu; Union look place on the 31st of May. 

qT.c first g< nend eketicn, lu ld (-ii llie r 5! h ol September, was, 
p(‘rhap.s inevitably, fought to a lergi' extent on racial lines. 
' 1 ’ 1 .<' Dutdi AfrilvMider candidates sto(;d as “ Nationalists, while 
tluur op) onents look the name ol Uni( nisis. In Natal tlu; British 
:rcii( n of tlu; electorate (four-fifllis of the wliole) pT-(d'erred to 
ii iJntidn an jjuli jx ul< nt ;».ltilude. 'flu; (;le('lions, which Tesulted 
in a Nationalist majority of 13 ov( r all ( 4 l er parties, showed that 
th(? Unionists wen; stronger than luul lu;* n thought. 'I’hey secured 
37 seats, wh’le 13 w(;r(‘ held by Natal Indcf endents. 'fhe polls 
wire remarkable fca* the defeat: (f three ministers- (General 
Botha (by Sir !*• ny Fit/q alrick) at J'retoria East, Mr Hull 
(by S'r (itorge Farrar) i.n tl e Rai d, and Mr Moor in Natal, 
(it nend jk)t ha decidtd lo retain office, and seats for him and 
Mr Hull were humd by means (d by (;](elion>. Mr Moor was 
nom mated lo the senate, as were, aiming cithers, Mr W. B. 
Schreiner and ex-President Reitz (who became president of 
that body). On the 4lh of November the first sessitin of tlie 
U/Tion Tarliament was optmed by llic duke of Connaught. 

Bim.ioc.kAPHvJ — T. Dcfncral DcscTipf ions, Travel and Explora/inii, 
Besides the works of I X; la (’{'.illc, Li; Vaillaini, 'i'lninlierg, Jtartow, 
T.ichtenst(‘in. Baiixhell and others rpioled in ('ack Colony ; t? Uihlir-^ 
f’vaphy, sec Sir J. IC. Alcxam)(.*r, An hxpedition of Discovery into the 
Interior of Africa (2 \'ols., 1H38) ; R, Molfat. Missionary Labours and 
Sum s in S. Affica (i8.|2) ; Sir k’. Gallon, The Narrative of an Explorer 
in Tropical South Africa (1853); C. |. Anflnnon. Labe Ni>ami . . . 
Wanderings in the Wilds of South- Western A frit a (185O); David 


* Unless otherwise slated the jilate of puhlicaiion is London, 
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Livingstone, Missionary 'J ravels and Hesmrehes in South Africa 
(1857); W. E. Oswell, William Cotton Oswcll, Hunter and Explorer 
(2 vols., 1900); T. Haines, Explorations in South Africa (i86^); 
K. Mauch, lieiscn im Jnnrvan von Sud A frika, (Gotha, 

1874); E. Holub (Eng. tmns. E. E. brewer), Seven Years in South 
Africa, Travels . . . between the Diamond-fields and the Zambesi, 
(1881); E. Maiihcimcr, Du Cap au Zambise (Geneva, 
1884); G. Frilsch, Sikiafrika bis mm Zambesi (1885); H. I^link, 
Aardnjksunde van Zuid-^A frika (2 vols., Amsterdam, 1889); F. ('. 
Selous, Travel and Adventure in South East Africa (189.^); E. tVr O. 
Keclus, l.'Afriijue australe (Paris, 1901) ; A, H. Keane, A frica, vol. ii., 
South Africa (newed., 1904); W. Kiillz, Deutsch-Sudafrika im j^ten 
Jahre deutscher Schutzherrschaft (Berlin, 1909); A. S. & Ci. G. Brown, 
The Guide to South Africa (yearly). 

IJ. (Jeography (Physical), Geology, Climate, Flora and Fauna. — 
Sir C. P. Lucas and H. E. Egertoii, Geography of South and East 
Africa (Oxford, 1904); W. P. Greswell, Geography of Africa south of 
the Zambesi (Oxford, 1892); S. J*assargo, 'Sudafrika, cine l.andes- 
Volks und Wirtsrhaftskundc (Leipzig, 1908); J. C. Brown, 77/e Water 
Supply of South Africa (Edinburgh, 1877); Sir W. Willcocks, Neport 
on Irrigation in South Africa (1901); Proceedings tst South African 
JrrigaHon Congress (Cape Town. T9^>9) j K. Mai loth, 7)a.s- Kapland, 
^nstmderheit das h*eirh der Kapflora das Waldgehiet und die Karroo, 
pflanzengeographisch dargestellt (Jena, 1908); F. H. Hatch & Ci. S. 
Corstor])hine, The Geology of South Africa (2nd ed., 1909); Trans. 
Gaol, Soc. S. Africa (Cajie Town); W. l^int and J. D. F. Gilchrist 
(eds.), Science in South Africa (Cape Town, 1905); Peports of the 
S. A. Assoc, for Advancement of Science (Johannesburg); J. J>. F. 
(iilchrist (ed.). Marine Investigations in S. Africa ( .^ vols., Cape Town, 
1902'-! 905); Sir David Gill, Peport on the Geodetic Survey of South 
Africa (.^'vols,, Cape Town, 1896-1905); W. ('. Schollz. The South 
A frican Climate . . . the Country as a Uealth Pesort (1897) ; W. T. Tbisel 
ton-Dycr (ed.), Elora Cupensis, vols. i.-vii. (1890 1900); II. Harvey, 
The Genera of South A frican Plants, 2nd ed., edit(ul by Sir J . D. Hooker 
(Cape Town, 1868); G. Henslow, South African Elowering Plants 
(1903); W. L. Sdalcr, The Eauna of South Africa (4 yols., 1900- 
1901) ; F. Le Vallianl, llistoire uaturelle des oiseaux d'Afrique (<> vols., 
Paris, 1805-1808); l'\ L. I.ayard and K. MowdUrr Shar])e, The Pirds 
of South Africa (1875-188.1); K. Trimen, Phopulocera African 
australis ; a Coialoaue of South African hutterflies ((ape Town, i8()2); 
H. Triincn and J. H. Jiowker, South African JUtifcrfiies, a Monograph 
of the Extra- Tn> picul Species {\s i887--j 889) ; G. B. Sowerby, 

Marine Shells of S, Africa (1892-1 St/;) ; K. Trimen, Insect Life in South 
Africa (('.a])e Town, 181/9); IC, IC Austen. A Monograph of the Esetse 
Elies (1903); J. A. Nieolls and W. Eglinton, The Sportsman in South 
Africa (1892). The following books are .sp(‘cially noteworthy for 
their accounts of the larger wild animals : Sir \V. C. I larris, The Wild 
Sports of Southern A frica . . . Narrative of an Expedition . . . during 
/Sj6 and from the Cape . . .to the Tropic of Capricorn (Bombay. 
1S38; 5lh ed.. London. 1857) ; H. (tordon-Cumming, I'ive Years of a 
Hunter's Life in the Ear' Interior of South Africa (2 vols., 1855); 
1^ C. Selous, A Hunter's Wanderings in Africa (ist ed. 1881 ; 5th ed., 
1907). and African Nature Notes and Peminiscnices {i9<»8); II. A. 
Bryden, Nature and Sport in South Africa (1897); ^dous and 
H. A. Bryden. Travel and Big Game (1897). 

III. Ethnology. Archaeology, Art and Languages (see also works 
cited under racial Inwlings and Bantu J.anoi’aciks). G. Fritseh. 
Die Eingehorenen Siidafrikas (Jfreslau, 1872) ; G. \V. Slow, The Native 
Races of South A frica (1905) ; W.H.lUeek. A Prief Account of Pushnian 
Folk-lore and other Texts (1875); D. Kidd. I ke Essential Kafir {i no. \); 
Savage Childhood (i9o(>),and Kafir Socialism and the Dawn of Indi- 
vidualism (1908) ; ]. P. Johnson, 5/ewc Implements of S. Africa (1907), 
Pre-Historii Period in S'. Africa (1910); A. 1’. Hillier, Antiquity of 
Man in S. Africa (1898); Bushman Paintings, copied by I\l. Helen 
Tongue, preface bv Henry Balfour (Oxford. J9<>9). rejjrtxluctions in 
colours; D. KandcilbMacIvor, Medieval Rhodesia (uh'<>); E. N. Hall, 
Prehistoric Rhodesia (1909); A. H. Keane, The Gold of Ophir (1901); 
C. Peters, The Eldorado of the Ancients (19‘»^) : ^V• H. Bleek, Compara- 
tive Grammar of the South African Languages (1 802- 1809) ; ) . Tt/rrend, 
A Comparative Grammar of the South African Bantu Languages 
(1891); A.C. Madan, An Outline Dictionary intended as an Aid to the 
Study of the Languages of the Bantu and other I Uncivilized Races (1905) ; 
C, Meinhof, Die Sprache der licrcro, a grammar and N ocabulary 
(Berlin, 1909); G. M. G. Hunt, English- A fri kander : Afrikander- 
English (1901); W. J, Viljocn. Peitrdge zur Geschichte der cap-hclldn- 
dischen Sprache (Strassburg, i89()); D. C. He.sseliiig, Hi j dr age tot dc 
gcschiedcnis der nederlandschc taal in Zuid-Afrika jLvu.\ct\, 1899); 
ii. Elticrs, PracHsche hollandsche Spraakkunst (C'ape Town, 1894), and 
Elementary Grammar of the Dutch Language (Cape Town, 1898). 

IV. History and Politics, (i.) Spurcei.— The Cape archives are 

full and complete from i(»52 onward. Selections from them have 
been published by V, Lcibbrandt ami G. McCall Theal; the 

last named has alsoi published records of the Cape from MSS. in 
the Kecord (Jlhc.e,iiJ^don (sw Cate Coi.onv: S Bibliography). See 
Tlical’s Records East Africa, (9 vols., 1897-1904) ; The Record 

. Official Papj^j^^fijifUive to the Condition and Treatment of the Native 
P‘“Es i to 5 (lo.p/ i»oo). edited by Donald 
]^podie;Tale Iwjc^tor of Sla\es (Cii]>e Town, 1838). the same 
wntePs 7'he Ev$ii^ the Motives and Objects of the Bushman H ars. 
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jjbq-yy, &c. (Cape Town, 1841) ; also Treaties with Native Chiefs . , . 
entered into by .. . British Authorities . . . between jSoj and 18^4 (Cape 
Blue Book, 1857); Engagements subsisting between {Great Britain) 
and any States or Native Tribes in S. Africa (British Parliamentary 
l*aper. 1884); A. N. Macfayden, South A frican Treaties . . . subsist- 
ing on the jsi of Sept. (C^pe Blue Book, 1898) and Hcrtslet’s 
Map of Africa by Treaty (1909 ed.). Lists of the British I’arliamen- 
lary papers concerning South Africa will be found in the Colonial 
Office List (yearly). The Natal, Transvaal and Orange Free State 
official publications should also be consulted, (ii.) Hiitoriai. — 
G. McC^ill Theal, History and Ethnography of Africa south of 
the Zambesi from . . . jjoj to .. . jygjf (3 vols., 1907 1910) and 
History of South Africa since Sept, {fy vols., 1908); these two 
series represent tlic final form of Dr Theal's history (valuable 
bibliographies), but the main narrative is not earned beyond 
1872; Sir C. Lucas, The History of South Africa to the Jameson 
Raid (Oxford. 1899); Frank R. Cana, South Africa from the Great 
Trek to the Union (1909), a political hi.story covering the period 
1836-1909, with bibliography; P. Wlast, Sudafrika; Entwicklungs- 
geschichte und Gegenwartsbilder (Berlin, 1900); De Geskidenis von 
ons Land (i’aarl, 1895); W. Greswell, Our South African Empire 
(2 vols., 1885). For special studies sec ; H. P. Relief, Datums van 
Geheurtenissen uit de Grschiedenis van Zuid A frika van 1486 to jSqs 
(Paarl, 1895); H. Deherain, Cap de Bonne Espirance au XXTD 
siecle (Parfs, 1909), and L* Expansion des Boers au XIX*' siecle 
(Paris, 1905); j. Bird, Annals of Natal, 14^^-184^ (2 vols., ^aritz- 
burg, 1888) ; C. dc Mello, O.s Inglezes na Africa austral (Lisbon, 1890) ; 
E. B. Watermeyer, Three Lectures on the Cape of Good Hope under the 
Government of the Dutch East India Co. (Cape Town, 1857) ; Selections 
from the Writings of Watermeyer (Cape Town, 1877) ; 11. Cloet6, Five 
Lectures on the Emigration of the Dutch Farmers to Natal (Cape Town, 
1850), republished in London (1899), as ’J'he Great Boer Trek; J. 
Noble, A Short History of the European Settlements at the Cape (1877); 
G. E. Cory, 'I'hc Rise of South Africa ... to deals with ea.stern 
('ape ('olony (4 vols., 1910 sqq.) ; J. ('. Voight,*/*V//y Years of the His- 
tory of the Republic in South Africa [fy(^^-i84j(] (2 vols., 1899); 
J. Capjxni, Britain's Title in S. Africa (1901) ; J. JsTxon, The Complete 
Story of the I'ransvaal (1885); H. Rider Haggard, Cctywayo ana his 
White Neighbours (1882); W. J. Leyds, The First Annexation of the 
Transvaal (i90(»); Sir I’ercy Fitzpatrick, The Transvaal from Within 
(1899); 1*'. 1C. (Jarrett and'E. J. ICdwards, The Story of an African 
Crisis [ the Jameson Raid] (1897) ; A. Wilmot, The History of Our Own 
Times in South .Africa [ /A’72*-/3</S'] (3 vols., 1897 1899); J*. F. Hone, 
Southern Rhodesia (1909); Rev, J. Philip, Researches in S. Africa, 
illuslruting . . . the Condition of the Native Tribes (2 vols., 182S); 
South African Native A (lairs Commission, Reports and 

minutes of (videni c{^ vols. .CaiieTown, 1904-1905) ; Sir t rodfrey Lagden, 
The Basutos (1909) ; " The l imes *’ History of the War [of 1899-1902] 
in South Africa (7 vols., 1900-1909) ; British Official History of the War 
in .South A frica (4 vols., 190O-1910). (iii.) Liyes.— Valuable hi.storical 
information w'ill be found in tlie Lives of "W. E. Gladstone, the 2nd 
l\arl Granville, Sir Harry Smith, Sir George Grey, Sir Bartle Frere, 
Sir G. Pomeroy-Colley, CUxnl Rhodes, I’aul Kruger and Lord Milner. 
See also P. A. Molteno, Life and Times of Sir J. C. Mnlteno {2 vols., 
1000) ; A. Wilmol, The Life and Times of Sir Bichard Southey (1904) ; 
Sir J. Robinson, A Life Time in South Africa (1900); \V. D. Mac- 
kenzie, John Mackenzie {1902); Coillard of the Zambesi (1907). 
(iv.) MiBoellaneouB. — E. A. Pratt, Leading Points in South African 
History /./Ab to March soth tgoo (1900); J. A. Froude, Two Lectures 
on South Africa (new ed., 1900); J. Bryce, Impressions of South 
Africa (znd ed.. 1899); A. K. Colquhoun, The Afrikander Land 
(i9ot)); A. J^ Hillier. Ram and Reform (1898) and South African 
Studies (i9(H/); Lionel Phillijis, Transvaal Problems (1905); Paul 
Botha, h'rom Boer tv Boer and Englishman (Cape Town, 1900); Sir 
Bartle Fiere J'he Union of British South Africa ( 1 88 1 ) ; P, A, Molteno, 
A Federal South A frica {iHgi }) ; The Government of South A frica (2 vols.. 
Cape Town, 1908); The Framework of Union (Cape 'Fown, iyo8); 
R. H. Braml, the Union of South Africa (Oxford, 1909). 

V. h'conomics and I'ommerce. — Stati.stical Year Books or 
Registers ; Census Reports ; Reports of the Statistical Bureau (since 
1905); Annual Trade Returns and other c)lhcial publications, especi- 
ally those on native affairs, mining, agriculture and railways; Argus 
Annual and South African Directory (Caj)e Town) ; L. V. Praagb (ed.), 
The Transvaal and its Mines (1907) ; S. J . Truscolt, The Wiiwatersrand 
Goldfields (2nd ed., 1902); A. Wilmot, Book of South African Indus- 
trie.^ (('ai>e Town, 1892); J^'. Blcrscli, Handbook of Agriculture (Cape 
Town. 1900); S. Ran some, The Engineer in South Africa (1903); 
(;ardner 1^'. Williams, The Diamond Mines of South Africa (revised 
ed.. New York, 1903); A. R. E. Burton, Cape Colony for the Settler 
(1903); (account of urban and rural industries — their probable 
future development). “ Indicus," Labour and other Questions in 
South Africa (1904); (designed to bring to light *' the disabilities 
under which the coloured races . . . suffer, “ &c.). W. Blcloch, The 
New South Africa (1902). 

VI, Church, Law, Bishop A. II. Baynes. Handbooks of 

English Church Expansion: South Africa (19«’8); Sir G. W. Cox's 
/.//c ot Bi.shup t'oleiiso (1888) ; Church of the Province of South Aftica ; 
i onstitutwn and Canons (Cape Town, 1899 ed.); J. Stewart, Lovedale 
(1884) and Dawn in the Dark Continent (1903); the Reports on the 
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synods of the Dutch Reformed Church, those of the London Mis- 
sionary Society and of other missionary bodies. J. W. Wesscls, 
History of the Roman- Dutch Law (Grahamstown 1908) ; G. T. Morice. 
English and Roman-Dutch Law (Grahamstown, 190,5) ; W. H. S. Bell 
and M. Nathan, The Legal Hand Book of Practical Laws . . .in British 
South Africa (Grahamstown, 1903); C. H, van Zyl, The Judicial 
Practice of , South Africa generally (Cape Town, 1S93); A. 1 ‘. S. 
Maasdorp, The Institutes of Cape Law (Cape Town, i 9 tM); R- H. 
Crouch, A Treasury of South African Poetry and Verse (2ml ed., 1909)* 

VII. Bibliographies. — II. C. Schunke Hollway. " Bibliograidiy of 
South Africa . . . with special reference to geography. Troin the time 
of Vasco da Gama to . . . 1888." Trans. S.A, Phil. Soc., vol. v. pi. 2 
(Cape Town, 1898); Catalogue of the Books relative to Philology in the 
Library of Sir George Grey, vol, i. pt. i. The Dialects of South Africa 
(Cape 'I'own, 1838); Books, Pamphlets and Articles on British South 
Africa (Birmingham Free Library, 1901), Mendelssohn s South 
African Bibliography (2 vols. 1910). See also Africa : Bibliography, 

(F. K.C.) 

SOUTHALL NORWOOD, an urban district in the Brentford 
parliamentary division of Middlesex, England, .suburban to 
London, 12 m. W. of St Paul’s Cathedral, on the Great Western 
railway. Pop. (1891), 7896; (igoi), 13,200. Brickfields, 

flour-mills and chemical works are established in the distri<‘l, 
which is also largely residential. The Grand Jiirulion Canal 
serves Southall. Cattle markets are held weekly under a grant 
of William III. The Elizabethan manor-house of Soutliall 
remains, and the parish church of Norwood, though greatly 
restored, has Early English and Decorated portions, a canopied 
tomb dated 1547 and brasses of the 17th (!t‘nliiry. 

SOUTH AMBOY) a city of Middlesex county, New Jersey, 
U.S.A, on Raritan Bay at the mouth of the Raritan River, 
about 27 m. S.W. of New York City. Pop. (1900), 6349, of 
whom 1700 were foreign-born. It i.s served by the Pennsylvania, 
the ('entral of New Jersey, and the Raritan River railways. 
A railway drawbridge and a Irafilc bridge mross the river 
connect the city with Perth Aml.)oy. South Amboy is an 
important point for shipments of coal from thi^ Pennsylvania 
mines. The Pennsylvania Railroad Company .and the Sus- 
quehanna (oal C’ompany have coal do(!ks here and the latt(?r 
has great storages yards. Among the city’s industries are the 
mining of clay an<l sand, and the manufadnn* of terra cotta. 
South Amboy, originally a part of South Amboy township 
(incorporated in 1798), was laid out in 1835, was incorporated as 
a borough in 1888, and became a city under a general state law I 
in 1908. 

SOUTH AMERICA. The early physical history of the South 
American continent as recorded in the rocks has been exten- 
Deveiopmeai^^^'^^y obliterated or greatly obscured by the events 
of the of its later history. The early land areas arc supposed 
Coaiiaeat, to be only approximately suggested by the present 
exposures of granite and gneis.ses. The largest of these (dd land 
areas is along the east of the contincnt,extending with a few inter- 
ruptions from the mouth of the Rio dc la Plata to within a short 
distance of the mouth of the Amazon river. North of the present 
Amazon valley and occupying the present highlands of Guiana, 
north-east Brazil, and south-east Venezuela was another one of 
these old land areas— a large island or a group of island.s. A 
chain of islands extended from the Falkland Islands along 
what is now the entire west side of the continent. Ujxm these 
ancient shores were laid down the sedimentary beds of the 
Cambrian seas. At the close of the Cambrian period th<; 
continent was elevated, many of the former islands were joined 
together, and thc*”jeontinental land area was eonsiderabh' 
enlarged. The Silurian seas, however, still covered the basin 
of the Paraguay, extending from the Serra do Mar on th(t 
Brazilian coast to the axis of the Andes on th<j west, and 
covering at the same time a considerable part of the basin of 
the Rio Sao Francisco, filling the straits betw^een the Andes 
and the Malta Grosso highlands and opening cast through the 
region now occupied by the lower Amazon valley. 

During the Devonian j)eriod there was a still further enlarge- 
ment of the continent through elevation and the joining of 
island.s, and the di.sappearance of the old Silurian sea in the basin 
of the Rio Sao Francisco on the east of the continent. In early 
Carboniferous time;, the sea still covered a narrow belt through 


the low^er part of the Amazon valley , and part of what is now the 
Andes lying south of th(‘ equator. During Permian times the 
basin of the Paraguay and the south-east roast of Brazil was 
<!overed with lagootis and swamps in which here and there coal 
beds were laid down. At the close of this period molten lavas 
broke through the earth’s crust and flowed over and buried 
large areas in what is now Paraguay and south Brazil. 

There was a gentTal depression of the continent during the 
Cretaceous period and the ocean covered most of the continent 
as we now know it. 'Fhe Serra do Espinha(^() along the east roast 
of Brazil was above water and the eoastdine between the Rio de 
la Plata and Cape St Roque was little different from what it is 
at present. But through the higlilands of Brazil from near Per- 
narnburo west there was abroad sound containing many islands 
extending to the base of the Andes and possibly eonnet’ting with 
the Pacific Ocean. In the extreme north there were, also many 
islands, hays and sounds, while a continental m;i>s occ upied the 
region of the Antilles. 'I'o the .south the Atlantic Oc'ean filled 
most of the lower Paraguay basin and washed the eastern bases 
of the Andes. '1 hi re was shallow-water connexion during this 
period betwc(‘u South Ameri(!a and southern India, through the 
Antarctic regions, probably by way of Australia. 

In Early Tertiary times great changes look jilare in the 
geograpliy of South Amerit'a. The continent rose much higher 
than its present el(^vittion, the coast lines were extended ocean- 
ward, and the continent was considerably larger than it is at 
present. The Abrolhos Islands on the c ast roast of Brazil were 
then a part of the mainland and tlie seashore w'as some 200 m. 
further east. The Falkland Islands were also at that time a 
part of the continent, and South America had land connexion 
through the Antarctic! regions or through the south Pacific 
Oc ean with New Zealand and Australia, and through the West 
Indies region with Cuba and North America. Toward the 
elos(; of Tertiary timers the continent sank again henc^ath the 
oc’ean and salt water flowed into the Amazon and ()rinoc*o 
valleys, turning tlie (Juiana highlands again into an island or 
group of islands, and again sc'jiarating ihv. continent from 
land connexion with other contincints. The valleys of Rio 
Magdalena, Rio (’aiica and Lake Murac'uibo were liays that 
covc!rc‘cl large areas c)f adjacent territory. 

It was during the Tertiary period that the (‘onlinent look on 
its most cliarac-teristic features. Volc^anic. activity eulminuted ; 
the Andes rose; from low ridges and islands near sea-level to he 
one of the greaU‘st mountain systems of the glc^be. 'I’his elevation 
was partly due to the uplifting of the continent en masse, partly 
to faulting and folding of the roc ks, and partly to the pouring 
out of lavas and the ac cumulations ujion the surface! about vents 
of othc.T vc)lc:anic! ejec tments. 'J’his volcanic activity wes not 
confined to the main range of the Anders, but extended into 
Venezuela and the islands along the north c oast, to the plains 
of l^atagoriia, the? highlands of tht; Parana basin and as far east 
as the islands of Fcrrruindo dc? Noronha. In recent limes volcranic 
activity has greatly diminished over the continent and has 
entirely (?eased along its eastern and north eastern parts. 'J’he 
great elevation and depression of the continent deeply affected 
the c limate over certain large areas. For example, along the 
cast coast, where winds bl(?w on-shore, the rainfall was greatly 
increased during the elevation, while the? later depression 
brought about a corresponding diminution of the rainfall. In 
Pleistociene times the? south of the continent stood somewhat 
lower than it does at present, so that the ocean covered the 
plains of Patagonia and La Plata?.* During the glacial epoch the 
sc.uth of the continent and as^l^U" north as latitude 27 ® on the 
we.st coast was covered with glaciers that flowed down from 
the high mountain ranges. Gn the e;.st side of the mountains 
the glaciers did not extend so far north as the?y did on the 
wc St side. The glac iers through the high Andes were also larger 
and longer than they are at present; tliere were no glaciers in 
the e astern or Brazilian portion of the continent. 

Physical Geography .—-Tho S(juth American continent rises 
abrii])lly from llie tjccan floor along nearly all of its coast, but the 
steepness of the continental margin is more marked on the 
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western than on the eastern side. From Valparaiso to the Isthmus 
of l^anama, a distance of 3000 m., the great Andes themselves arc 
Submarine the iipper or subaerjal j^ortions of mountains whosc 
Relief l>n.ses are 10,000 ft. below the surface of the I’acific 

Ocean, South of Val]):iraiso the io,ooo*fool contour 
lies well out from the coast, but ()j)])osite ih(! Straits of Magtdlan it 
approaches within T30 in. of tlie coast line. On the east side of the 
continent tlie jo(k» loot contour jiassijs to the east oi the Falkland 
Jslan ls sliowing that tliis grouj) .stand, s upon a submcTged ,shelf or 
shoulder of the continent. From the mouth of the Rio de la Plata 
northward the? rooo-fool submarine contour keo])H at a distance of 
from 50 tij 130 III. oil tlie shore nearly to Bahia, Brazil; from Bahia 
northward an 1 around Cajie St Koijue this same contour is close 
insliore, and the ocean -door sinks abrujilly lo a (lejith of 5000 ft. 
North-west of Ca])e SI Koque the continental shelf of shallovv waters 
widens until opposite the mouth of the Amazon tin* jof>o-foot contour 
is 300 m. oil tlie coast, 'rhe broad shelf follows along this jiart of 
the coast as far as the island of Trinidad, west of whicii it nanows, 
though tlu^ islands along the northern shores of Venezuela all stand 
upon and form parts of this shallow continental shelf. 



Younffor ['ofcanio Rooks 

Knicry\/itlker K. 

The striking fcatnros of the land rolii^f of South America arc : (i) 
The great Andean mountain chain with its accom]ianying narrow 
jilain lying between it and the l^acitic t)cean. (2) The 
R//f Brazilian plateau with the Sena do Mar and Serra do 

uetier* ICsjunhavo near the AtUntic and sjireading westward 

and northward to the heart of tlie continent. (3) The highlands 
of Gniana and Venezuela betM'e(*n the Orinoco and the mouth of the 
Amazon, (.4) The lowlaiuls that sjircad out along the three main 
lines of continental drainage^ xmmely the Orinoco^ the Amazon 
and the Paraguay basins. ’ ^ % 

The physical features of the vWt coast are hold, and, in many 
izirts, extremely ]>ic.turesi|uc. From Cape Morn, where the pe.aks 
of the submerged southe rn end of the Andes form the islands of 
'I’ierra del Fuego to the Isthmus of Panama, the grt;at Coi'dilk'ra 
follows flui coast line clo.sely and at an even distance from it. The 
low coastal hell between the ocean and ilu'inoimtains lias an average 
w'idth of about .|o m., and on rare occasions, when the weather is 
hiN'ounible, the mountains arc visible from the sea nearly all the 
way Irom the Strait 1 cd ]\f cgellan to I’aiiaina. South of .41® S. the 
coast is chavaett^rixed by a \'ast system of fjords and islands, probably 
l>roduce 1 by tlie rrceni siibrne •gence of a mountain system and the 
consequent invasion of its stcop-sided \*alleys by Ihc ocean. The 


many islands along this part of the coast, including Chiloc, 
ton and the Ticrra del Fuego group itseilf arc but the high portions 
of these mountains that have remained alxive water, while Smyth 
Chauned and the other sounds on the west coast and the Straits 
of Magellan 400 in. long and 4 to 20 m, wide, arc the submerged 
valleys. In Smyth Channel at many places the glaciers flow n(\'irly 
or quite down to sea-level. Some of the islands are sleq>sidecl, 
barren and iininhabitod peaks rising to an (devalion of .4000 ft. above 
seadcvel. North of .41® S. the west coast is but little indented, and 
there arc but few good ports. Along the northern part of the 
continent from Guayaquil to Panama the coastal Ixdt is covered 
wdth tropical v(?gelation; but from a little south of Guayaquil 
to 30* S. much of the coast is a sandy, arid and bamm alkali 
desert. Across this arid ludt flow the streams that descend from 
the high mountains, and along these arc fertile vallisys. Many 
of th(; smaller streams, however, do not reach the sea but dry up 
on their way across the arid coastal jilain. 

The Cordillera is a broad ridge* upon which rise many great isolated 
peaks. Near its northern end the range divide.s: one branch, the 
VVesbirn Cortlillera, conliniiing northward miar the coast; tin; Merida 
bniiK^h swings coastward and ends with the northern side of the island 
of Trinidad, while a third division, llic Sierra de I'crija, runs north- 
w'ard betwci^n the valh'y of tlu? Magdal(‘na and Lake Maracaibo. 
'Phe weslern slope of the main Cortlillera is stei^p, and is scrinul by 
narrow steep-sitled valleys; the eastern slojx^ is usually more gentle, 
anel the* valleys are less precipitous. IJjxm the Cofdillcran I'idge 
ri.se many of lii<^ Jiiglu'st ^leaks in 1 he world. TJie following arc some 
of the most noteil, with their elevations: — ^ 



— 



Snow’-line 

Peak. 


Onintry. 

Id e vat ion. 

(ajiproximatc). 




ft. 

ft.” 

Aconcagua 

• • 

Argentina 

23,080 

iy»3oo 

Mercedario 

• * 

Argentina 

22,315 


'1 ii)»ungalo ♦ 

* « 

Argentina 

2 L 55 t> 


lllain])!! (Sorata) 


Boli\da 

21,500 


Illimani ♦ . 


Bolivia 

2r,030 


(‘liimborazo • 

e • 

J'.cuador 

20,545 

16,700 

J lineal . • 


Cliile 

20,180 


Cotopaxi • 

0 0 

Ixuador 

PhbI 3 

15*500 

Anlisana . . 

m » 

Fcindor 

19,355 

16,000 

Cayambe * 


ICcuador 

79,186 

13,000 

'Polima • , 

V • 

Colombia 

78,300 


Mir.ti . . • 

m 0 

I’eru 

J7>0M 


Maijio 

0 • 

Argentina 

37,670 


Sierra dc Santa Marla 

Colombia 


_ 

1 IMehiiicha . 

■ • 

Ecuador 


— 


'Phe snow-line of the mountains is generally lower on the eist than 
on the west sidt'. Of the Andean peaks thosi^ of Cotojiaxi, Tungn- 
ra,gu.i,Maipo and .Sangai arc the highest active volcanoes in the world. 
'Pht've are nvuiy glae.iers in the Amies even bent'ath the equator 
itsidl; and though these glaciers are suiall and mostly confined lo 
th<‘ hight'st peaks, toward its southern I'lid along Smyth Channel 
and in tlie Strait of Magtdlan, they are largt^ and flow far down the 
slopi's, and at several jilaces enter the sea. 

The eastern side of the contini^nt is in strong jiliysical contrast 
willi the W'estern. North of the Strait of Magellan the coast is ilat 
as far as tlie nortlu'rn part of Kio CJrande do Sul. bTom latitude 
29^ 30' to 19” 30' lh(5 Serra do Mar m ikes this the most iiietiirescpic 
portion of the east coast of South America. The mountains rise 
in many places direct ly from the seashore to an elevation o1 2000 ft. 
In jilaccs these kirm bare granite walls, while in otlier.s they are 
covered from b.ise to summit with the most luxuriant tropical 
vegetation. On this j>art of the coast are some of the finest and 
most beautiful harbours in the world, notably those of ]\io de Janeiro, 
Santos and N ictoria, formed by a depression that submergetl the 
coastal valleys. 

The range or group of mountriin ranges known under the gi'iieral 
name of Serra do Mar falls awav toward the north and west in a 
gently sloping plateau commonly called the Brazilian highlands. 
On this Brazilian plateau the highest points of which the elevations 
are known are as follows : — 


Peak. 

Brazilian Stati^. 

Ell' vat ion. 

Itatidya . * . • . 

Bio de Janeiro 

ft. 

982^ 

Itajuba or Temb^' . 

Sao I’aulo 

7 £ov> 

Organ Mountains . 

Bio dc Janeiro 

7321 

3'rade 

Esiiirito Santo 

6770 

C.ara^a 

Minas Gcraes 

O412 

llambd 

Minas (ieracs 1 

5939 

Itacolomi 

Minas Geracs 

574^ 

Pyrencos 

(Joyaz 



North of latitude 20® the high mountains swing inland and the 
coast is low as far as latitude 17® 25'; north of this the coast is 


1 Various authorities differ in their estimates of these elevations. 
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bordered by a wall of brightly colouretl bluffs from *jo to 250 ft. 
high which contiiuui with occasional inteiTU})tions to the mouth 
of the Amazon. About Cape St l^ofjuc the coast is covered with 
sand dunes. From the Abrolhos Islands northAvard to longitude 
37® Avost erf Cap(? St Roepir, tliore arc many coral reefs, some of them 
several miles off shore uiul many miles in length and breadth, wliile 
in other places they follow the coast-line ior a hundred inih's or more 
with a few ini errupi ions, now touching the shore, and now staiuling 
out two or three miles from the lattd. Along the parts of the coast 
whore tho coral reefs occur arc also reefs of hard sandstone that are 
often mistaken for c/jr.d reefs. These stone reefs stand like artificial 
walls or breakwaters e.cross the mouths of the smaller rivtn*s and the 
choked ui> valleys, and thus form several important ports on tlie 
north-cast coast"; such are the ports of Pernambuco, >iatal, l\>rto 
Scjguro, and others of minor importance. North of the mouth 
of the Amazon the coast is k)w, much of it is swampy, ami all of it 
is forest-covered as seen from the ocean, '.riiis low coast extends 
as far north and west as the headland norlli of the Gulf of Paria 
Avh<?rc the Merida or VtJnezuolau branch of the Ande,s reaches the 
sea. 

In southern Venezuela and Guiana and northtjrii lirazil is a plateau 
coiummily liiiown as the Guiana highlands, above n liicli rise several 
peaks. 

Peaks, Elevatum 

ft. 


Roraima 87.^) 

Oiiida 8500 

M araguac a 8230 

Tnragua 6000 

This higliland rtJgioii is mostly ffirest-covered, but it contains also 
large areas of o]wn grass-covered i)lains. 

Jiarthquakes occur throughout tho emtiro length of lh<^ Andes; 
the shocks are sometimes of siinieieiit vioI(;m;e to <lo .sttrions damage 
to cities and towns and to destroy many lives. Such disliirbancVs 
arc almost unknown along the Brazilian side of the (-.ontinimt. 

Tho eastern coast of South Anusrica has remarkaldy few islands, 
and those arc nioialy small, exco])t 'rrinidml off the; (’.oast of V(?ueziiela 
fvncl the islands of the Marajd grouj) in i he mouth of the 


Amazon, 'rrinidad (area, 1755 sq, m.) is sejiarat^ vl 


iaiaad»> 

^ ■ A44&l\iC«V| - m' 

from the continent by the Gulf of Pavia. Along the nortlvVn <*dge 
of the island is a range of mountains about 3000 It. liigh, which eJre 
geologically the casttjrn oinl of the Cumana ran;j(; of tlie Venr/uel ui 
mainland. On the south side oi this island is tJx; famous ]iitch l.ake 
— the most extensive deposit of as]>lialt knowoi. West and noi Ih of 
Trinidad, and lying farth<jr off the coast, are sev'ov.d mivUI islands of 
historical interest and commcTcic'd ijnjjortance : M irgMi'ila, 

Blanquilla and tlm Cur<K,; 10 grouj). Oft Cajie St Jvoijne (jjo m.) is 
the small Fernando do Norouha group of volcanic islands. 'J'lr) 
main island has an area of only 12 s<i. m. 'J'liour.h this island is 
cejiaratcd from the mainlaiul by a cliamud 13,000 It. diH^*, it jeally 
stands upon the subiiiergisl corner of the Soul It Am' t ican continent. 
The Jiocas is a small island 80 m. west of Jnsni indo de Koronha, 
The Falkland Islancls in lat. cover an area of (j.^oo scj. la.; their 

shores are indented by long tortuous chaniu^ls that luiva; tho appear- 
ance of having been mad (t by the ile])ression of a Jiilly land surface. 
One of these clianuols .s(?i)arates the two main islands. ]\1t Adams, 
the highest peak on Ih'.) grouj), has an idevation of 2300 ft. 7'he 
groiij) stands upon the subiiiergtKl edge of tlie coiilineni, from which 
it is sejKirated by a shallow t.ea. Its flora and iauiia show that it 
was formerly a j):irL of the mainland. 'I'lie 'I'ierra del I'uego grouj) 
of islands, as Avell as the nvmy islands both large and small tliat 
border the west coast as far north as latitude ^2'% are all the liiglu r 
jiortions of tho coutiiKuital margin hdt above w’.aler wluui this j)aTt 
of the continent w'as de])ress<!d. The; islands of Juan Fernand(;z in 
the .same kititudc) as Valj)av.aiso, and the Gedajjagos grouj) imme- 
diately uinlcr tlie equator are the only others on the west coast 
worthy of nientioii. 

The Amazon, the Orinoco and the I'araguay or La Plata river 
systems jointly drain an area of 3/.»80,^oo sq. m. Less imj)<)sing 
* but yet large and imi)ortant streams are the Magdalena 

in Colombia, the I'.ssecjuibo in Britisii fiuiana and the 
Sa.o Francisco in Brazil. The Amazon (proptjrly Uu; Rio das 
Amazonas or river of the Amazons) and its tributaries is not only the 
largest of the South American rivers, but it is the largest in the world. 
The total navigable length of the main stream from Para to the head 
of navigation on the Iluallaga in Peru is 3000 m. ; and this dotjs not 
include the hundreds of navigable; jiarallcf side channels that accom* 
pany the main stream from its mouth almost to the m<ji.ith of the 
Javaiy. Above the falls again these streams are all mivigable for 
long oistances. Except at Obidos the Amazon is now he re confined 
to a single channel, but it spreads over a vast flood-plain and flow^s 
with a sluggish current through thousands of side channels that 
anastomose with each other, so tliat one unfamiliar with tho stream 
cannot distinguish the main clianiiel. At several places the river is 
so wide that one Icxiking across it secs a w'atcr horizon as if at sea. 
Much of the region is more like a great fresh-water sea filled with 
islands tlian an ordinary valley with a river running tlirough it. 
For the most part the land along the stream is low^, flat, marshy and 
at times under water. At a few 2>laccs, however, notably at Erer6, 


Obidos, Velha Pobre, Pani, Paraua-ejnAra and Almoirim table- 
tojipod hills are visible from the river. The banks of the stre.am and 
of it.s .side cdiannels uri' everywhere covered with a ihaise forest. 
Tlie valley, luiwever, is not* all fori'st-txivered. I'roiu near tlie 
Uyajiok on the Guyana frontier a series of ojien grassy ciimpos, 
inieiTujiied only by’ I he w ooded ]>auks of streams, follow ahmg the 
north side of tlie Amazon lor about ,soo m. aiul extend into British 
Guiana and tlie region of IIk? headwaters of Rio Branco. 'I'lu' uj>j>er 
Amazon li.isin ojiciis broadly northward connecting with the Orinoco 
drainage across a low' watiMshfNl, whih* on the south it is separated 
by a low divide irom the I'araguay basin. 'Phe Orinoco rises in the 
highlands between Vi'uezmla aml Brazil, flows westward and north- 
ward arouiul tliis elevated n‘giou :itid then flows I'astvvanl into the 
Atlantic. Along its lower course llu‘ banks of t he .st ri*am are covered 
w'ith dense forests; in its u])j)er course the moiiutaimiiis highlaiiils 
are visible along its right bank, w’hih; on its loll are vast stretches of 
Ihit, treeless, grass-covered jilains that exb'iid to the loot-Jiillsof the 
Cordillera <le M(u*ida. The main .stieam is navigable during a jiart 
i of the year for a lUslance of iot)o m. or more. 

Under the name of Kio de la Plata may be included the Uruguay 
and tho I’araguay, which euU‘r tin; ocean tlirough the J.a 17ata 
estuary, and the Paraiu'i which is tln^ most imjiortant branch of the 
j*araguay. It is a noteworthy feature of the streams I'literiiig 
the I’araguay or La l*lata basin that many of those flow'ing from the. 
ariil regions on the west are more or less brackisli, while those from 
the rainy forest- covered n;gions of Brazil are all fresh w'ater streams, 
'i'he iij)]"u*r l\iraguay is a .sluggisli .stream winding through gra.ss- 
covered jilaiiis djittid over with jialiu trees. Abov'e ris<' a few 
isolated i>eaks like so many islands in a great lake. The Gran C7iaco 
is a vast j>laiu, almost j)erfecUy flat, covered with rank vt'getation 
an<l much of it witli w-aler, lying along tin; w'est side of the 'Rio 
I'aragiuiy in nortlu‘rn Argent ii'ia and in l*aragiiay. 

'Pile Stio lovincisco, the largest river that lies wholly in Brazil, 
rise.s in the higlilauds of Minas Geraes in latitudi; 21” and flows 
north-eastward jiarallel witli tin; coast until it i‘eacln;s latitude 9“ 30' 
where it b<‘inls sliari»ly to tin; right and entt;r.s tlie Alkiiitic. It flows 
eld indy through a liilly or mountainous country It is navigable 
ul )iig it.s low'CT course iu;arly to tlie falls of I’aulo Alfonso, 140 m. 
frotii its mouth, aiul also above the falls. In Colombia the Magda- 
I 'U'i is a croolo'd muddy stream about 2000 m. long and navigable 
a.s iar as 1 lotida 

Tdost of the likes of South America are mountain lakes in tlie 
An les or alon/f ils base. Lake 'Piticaca in Ikflivia is, in resi)ect of 
elevation and jK>.sition, the mo.it remarkable of it.s .size # -Ad* 
in the world. Its surface is 12,5.15 B- above sea-level, ® • 

it h IS an jui*a of nearly 5000 scj. m. and a maximum depth of 700 ft., 
and neser iiei;zi‘s over. 'J'his Jake discharges into a niarsli that is 
supposed to liavi^ no outlet. Lake; Juuin or Chinchaiuocha on the 
j)Iateaii east of J Jma has an alliludi' of 13,380 It., and covers an area 
of 200 sq. III. Along the cjastitni bast; of the Andes in southern 
Argimlina is a series oI lakes whose basins were jirubably made by 
the glaciers that ioiinerly flowed tlown Irom the mountains on the 
W'est. 7'here are many laki.s, but li large and .small, scat lered over the 
flo()(l-j)l:iins of the gniat rivers <>1 South America, but Ihe.so arc 
mostly jflnses of river develoj'inent. Along the coast-lines there arc 
also occasional lakes ol brackish water ])roduced by the dejiressiou 
ol the coast and the closing of I lie open mouths oi estuaries thus 
torined, or l)y saiul barrier beaches thrown iij) by the .sea. Such is 
i^ago.a dos Palos in soiitluTii Brazil and many smaller ones on the 
Brazilian coast. Lake Maracaibo on the coast of Venezuela is a 
large narrow-mi.ked bay like those of Rio de Janeiro and Bahia, 
ratlier than a true lake. 

Flora. —Thu warm, wet, trojiical jiortion.s of South Am(;rica arc 
esjiecetlly favourable to the develijnmrnt ol j>laut life. 'I'his conti- 
m;ut Juis therelore iurnished an unusually luge jiiimber ot tlu; worhl's 
usijiul plants. Among these are several valuable woods, mbber- 
jiroduciiig idants, cotton, iiotalt), tomato, mandioca, j>inea])j)le, 
maize, ciiichoiia, ijiecac, vegetable ivory, coca, tluj chocolate j)lant 
an<l Paraguayan tea. Other tropical and sub-tropical ]»lanls such 
as coff<;c!, sugar-cane, oranges ancl bananas have becjii introduced and 
are extensively cultivated. 'J'lie flora ol the continent embraces a 
large number of jxjculiar types tliat originated eitlier in the liighlands 
of Brazil or in the Andes. 

'J'he tlora of the Amazon valley may be taken as tho type of tluit 
of the moi.st trf>jncal valleys. 7'lu; Jon sts are so dtjiise, rank and 
matted with und<?rgrowth as to be ahTK)st impeiu;lrablc. Palms are 
the most characteristic and beautiful and niach their great <..st 

development in the Amazon region. 'J’hey take on a great variety 
of forms : some have trunks loo ft. ami mon; in height while others 
luivc no trunks at all, but sj)rij;ig like tufts from the ground ; some are 
two feet or more in diameter, wliile others are as sleiuler as a lead 
j)encil. Bamboos grow tr) an enormous size and lorm dense tliickets 
along certain streams. Th(; sliaded jxirtions f)f liic fore;sl!. frequ(;ntly 
alxiuiid in beautiful ferns, some of which arc so small as to be almost 
i.iicroscojiic, wliiJtr others reach the dimensions of trees. For the 
most part the jilaiits ol the ojicn Campos have a slunte<l appearance 
and the grasses are wiry and lough. 

A noteworthy feature of these trojiical forests is that they arc 
seldom made uji of trees of a single species or of but few sxiecies. In 
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the high table-lands of southern Brazil, however, the araucarian pine 
grows in beautiful forests as far north as Barbacena in the highlands 
near the headwaters of Bio Sfio Francisco. In the north-west of 
the continent the western slopes of the Andes are covered with a 
dense tro])ical vegetation, wliile on the east the sloi)es arc compara- 
tively bare. In the high mountains the flora is scanty and bears 
a general reseTnblanc<* to tluit of the temperate regions; Oo % of 
the genera are like those of the temi«?ratc zones, but the s]jecics arc 
peculiar to Iht? Amies. In the south of the continent plant life is 
necessarily less tropical. 

Fauna , — The fauna of South America includes a large nil mb<^r of 
species but r(dativ(!ly a small number of individuals. With local 
exceptions tliis seems to be true of all the forms of life within the 
tropical jiortions of that continent. The land mammals arc m^arly 
all small; the tapir is the largest of them, and is found only in th<» 
northern two-thirds of the continent, 'riiere arc many s])ecies of 
monkeys, all of them arboreal in their habits. The only rt^ptih;s 
that an? at all abundant are lizards, and in .some places alligators. 
The alligators do not extend south of the La Plata region. Of snakt*s 
only th<i boa constrictor and the water boa are large, and tliese, like 
ail other kincls, are not abundant. Certain ruminants having long 
woolly hair are found only in the high Andes; tJieso an? the llamas, 
aljiacas and vicufias. The llama lias be(?n domesticated and is uKi?d 
for carrying small bnnh'iis. The condor, the larg<‘st living bird of 
flight, inhabits the lofty Andes. The insects of the highest moun- 
tains arc related gencrically, but not sjiecilically, to those of the 
tt?mi>erate latitudes of North America — a tiud understood by biolo- 
gists to mean that there has been no migration across the int<‘r- 
m(?diate region since the glacial ejioch. Owing to tenijieraiure and 
climatic conditions the life forms of the high Andf?s, whet I ler animal 
or plant, are more nearly relateil to those of the Iowct regions to 
the south than to those of the lower regions to the nort h. 

The fresh-water fish fauna of the Amazon region is the rich(‘st in 
the world. The distribution of sjiecies shows that lh(?re has long 
been direct communication b(?twet?u the drfiinage of the Ihnn? great 
river syst<?ms, namely, the Orinoco, the Amazon and the I’araguay. 

Inhabitants,— At the time of the discovery of the South Am(?rican 
continent by ICuropeans, the races inhabiting it differed greatly 
among themselves in customs, languages an<l civilization. 'I'hey 
had then generally (leveloi»ed th«? arts of spinning, weaving and the 
mainiiacture of jiotlery, and locally were skilled in certain kinds of 
metallurgy, sculpture, architecture and agricultun?. These abori- 
ginal peoples have n(?ceHsanly be<?n profoundly alfect(?<l by the inva- 
sion of Juiropean ract?s and the im]M>rtat ion of African races, l>ut 
in some localities their descendants still form the bulk of the popula- 
tion, an<l the native American languages are still sjioken. 

Immediately aft(?r the discovery of South Ani(?rica the west(?rn 
and northern ])ortions of the continent and the region of the Rio <le 
la Plata b<*gan to be coloniz(?d by Spaniards, while the eastern portion 
was colonized by tlu? Portuguese. To these races W(?re addt'd 
Africans, for many years ini])orted as slavt?s, especially into Portii- 
gui;se territory. Of late tliere has also bei'ii a largo immigration 
of Italians into Argentina ami .southern Brazil. In Argentina about 
i 8 of the pojuilation is foreign-born, and of these ,*)<> are Italian, 
2z % Siianisii, and 1 1 "G French, In Chile only 2*3 % of the i>oimla- 
tion is ()f foreign hirt h. 

Sjiaiiish is the? language of tlie country from the <?asf<?rn end of 
Veiiezm la through all the northern and western jmrts of the conti- 
nent and ov(?r a large part of the Paraguay basin. Throng lioiit 
Brazil, which covers little less than half of the entire continent, the 
language is Portuguese. S»uith America is tlu'refore jire-eminently 
a Latin continent; its lew' British, Dutch and (h'rnian colonies count 
for l(*ss in the great ensemble uf its population than do the dcjilcted 
aboriginal races tht?msi?lves. 

Political Geography , — The continent was first visited by Euro- 
peans in 1498, when Columbus upon his third voyage touched 
at tiio mouth of the Orinoco. Other na^'igator.s 
Discovery. followed unil sailed along the northern and 

eastern coa.sts, and liy 1509 the coa.st had been visited as far 
south as the Hio de la IMata. Jn 1513 P>alboa discovered the 
Pacific 0 (!eari in the Oulf of Piinama, and in 1520 Magellan 
(properly Magalhiies) passi?d llirough the straits uf Magellan 
and crossed the Pacific Ocean. Inland the carlie.st explorations 
followed the Amazon river, but aside from the discovery of the 
size, course, and character of the riviT and its immediate shores, 
they were of but little importani'e. Great impulse to e.xploralion 
and development was given by the silver mines of Peru and later 
by the discovery of gold and diamonds in the highlands of 
Brazil. 

The early .scttliupcnt of South America by Europeans began 
shortly after the dtocuvery of the continent. These settlemi?nts 
Were under the control of Spain and of 

PortynJlPPPl^' retained for some time dependencies of the 
niotSSbSRnteks. Eventually, however^ they became indepen- 


dent. For many years most of these countries were more of 
less disturbed by internal dissensions and revolutions, but in 
process of time, and as industries and commerce have become 
better established, the governments have become more stable. 

The political divisions of the continent are best seen upon an 
ordinary map, and verbal dt^scriplions of them arc therefore 
omitted. Brazil is the larg{?st and most important single country. 
The bulk of the remainder is divided into several Spanish-speak- 
ing republics that border the continent from Venezuela on the 
north to Patagonia on the south, while between Venezuela and 
the Brazilian frontier on the north-east are three comparatively 
small countries known as Briti.sh Guiana, Dutch Guiana and 
Kr(?n(!h Guiana. These? Guianas arc the only places at which 
colonies under European control are established on the mainland 
of .South America. There arc, however, a few islands that belong 
to European countries, sii<‘h as Trinidad, Tobago and the Falk- 
land Islands to Great Britain ^ and Curacao, Butin Ayre and Oruba 
to Holland, 


Industries and Commerce. — 'i'hc iiuliislry that gave the first great 
impolus to the st?l tU‘m(?iit of South America by Europeans was 
mining. The silver deposits of the Andes awakened „ 
llie cupidity of adventurers shortly' after the discovery _ 
uf the continent, and lar^e numbers of Spaniards jiouicd into that 
n*giun. The mining of silv(?r that had begun in that jiart of the 
world in jnchi.storic times has continued down to the present day. 
The I*otosi mine.s of Bolivia are sujiposed to hav'e yielded in all over 
a billion and five hundred million dollars' worth of silver. The 
guano of the coast of Peru and the nitre beds of Chile are now, and 
have long been, among the most important and valuable natural 
de])Osits of the kind in the world. In th(? w'orUrs production of 
borax Chile ranks third; in the production of tin Bolivia ranks 
third. 

In lf»93 gold was found in the highlands of Brazil, and within a 
few years Minas (ieraes (“ G('n(?ra.l Mines the mining district w'as 
called, came to be the leading gold producing region of the world. 
The mines reached their gr(*atest productiveness betw'een 1752 and 
i7<iT, when the annual yi<‘ld was w’orth about six million dollars. 
During the early i>eriod most of the gold came from placer washings. 
Many mines in the hard rocks have been ojicned, some have been 
w'orked out n,nd exhausted, and some are still in operation. The 
total gold production of all South America for the year 1895 was 
estimated at about Si 3, 000 ,000. 

In 1729 or pojisibly a little (?arlier diamonds w€?re also discovered 
in the goUl districts of Brazil, and a fresh impetus was given to 
luiropeaii immigration and to the importation of African slaves to 
work the mines. I'rom that time down to the discovery of diamonds 
in South Africa J’>razil was the l(*adiiig producc?r of diamonds in the 
world. 'Phe diamonds are found in three widely separate districts : 
in the state of Minas (leraes in the vicinity of Diainantina, in the? 
state f)f Bahia in the vicinity of I.envfjcs, and on the headw'aters of 
the Paraguay River in the stale of Malto Gros.so. 1’he Bahia region 
also produces carbonados, or the lilack diamonds iist?d in the manu- 
facture of diamond drills. The best estimate possible places the 
market value of the diamonil production of Brazil from 1729 to 1885 
at $100,000,000. Of late years Brazil has led the world in the 
production of monazite, which occurs on the coast of Bahia in the 
form of beach sands. In 1905 the output of manganese by Brazil 
■was second only to that of Russia. 'Pherc are enormous deposits 
of iron ore in Minas and Sao Paulo, though but little developed at 
present. The agates of southern Brazil arc famous. 

'Phe forest industries are chiefly such as depend upon the natural 
products of tropical forests. They include the gathering of rubber, 
cacao, eoca, ipecac, balsam cojiaiva, cinchona bark, 
palm fibre (piassaba), brazil>nuls and Paraguay tea. 

'Phe bulk of the world's supply of cacAo comes from * 

Ecuador, Brazil, Venezuela and Colombia. There is much wood 
suited for fine cabinet work, but the facilities for supplying such 
wtKKis are limited. The agricultural industries are chiefly those 
suited to tropical countries. Those that have reached the greatest 
th'velopmcnt are the growing of sugar cane and the manufacture 
of sugar, and the growing and jircparation for market of cotton, 
coffee and tobacco, Sugar is made mostly near the sea>coast from 
near Kio de Janeiro iiorthw’ard along the eastern side of the 
continent. Cotton is grow'ii in the interior from Bahia northward, 
while tht? chief coflee -producing region is in the Brazilian states of 
Sao Paulo. Rio de Janeiro, Minas, Espirito Santo and Bahia. Wlicat 
is one of the chief agricultural products of the Argentine Republic. 
Tlie most imjiorlant pastoral industries are in the region about the 
Rio de la Plata, where wool growing and stock-raising liave reached 
a marv'cllous development. 

The manufacturing industries are neccs.sarily not so well developed 
as those of older countries. In the early history of Maautac- 
the South American colonies the home countries were 
interested in the building up of an export trade, and 
manufacturing in the colonies was therefore discouraged, even by 
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direct legislation, while trade with otlicr than the parent countries 
was pruhitnled. For some limc after the independence of the new 
countries, facilities for manufacture and transport were poor, while 
the lack of established commercial relations and facilities retarded 
their growth. The dcvelt)pment of manufacturing industries has 
been more marked of late yc?ars, though internal development is 
still retarded by the lack of highways. 

The exterior commercial relations of South America were at first 
naturally and necessarily with Spain and Portugal. In lime other 
_ . European countries cslablisheil relations with the rising 

^retgn South American cities, the relative impot lance of Spain 
conimem* Portugal in South American eommcrce has greatly 

diminished, and the bulk of trade is now with other counliies. 


Exports ANt> iMronrs of Three South American CouNTRfJts 
(In millions sterling, annually r. 1900 1910.) 



Imports from 


1 exports to 

1 


United Kingdom . 

20 

United Kingdom 

• *3 

Argentina ■ 

Germany 

9 

BcJgium . 

. 8 

United States • 

9 

(iermanv. 

. 8 


United Kingdom , 

0 

United Kingdom 

. II 

Chile . 

Germany 

5 

Germany. 

• 5 


United States . 

2 

United States . 

• 3 

1 

United Kingd<nn 

2 

.1' ranee . 

• *‘5 

livuguay . { 

(iennany 

I *1 

Argentina 


[ 

Franco .... 

Vi 

Germany. 

. 1 


Argentina 
IhMzil . 
Chile 


Chief Exports of Phhee American ('ountries 
(In millions sterling.) 

f Animals .ind products ....... 

\ Agricultural products 23 

fCotlee x\ 

I K libber 19 

/Nitrates 17 

\Copintr 2 


SMement. -The contiiieiiL as a wliole is but sparsely settled. 
The t<»tal popxdation in 1905 was reckoned to bo -jB, <4 8 2,000. About 
half of it, including all the most inaccessible portions, liad a ])opnla- 
tion probably not much exceeding what it had at the periotl of the 
discovery. It averaged five persons to the stjuare mile, while in 
North America it was 13 ami in Europe ii>4 to the square mile. The 
most thickly jiopulated p.arts are on and near the sca-eoast. On 
the east seaboard a more densely populated narrow belt follows the 
Coast from near Natal just .south of Cape St Kinjiie to and south of 
Huenos Aires. About, the cities of J ’ernajubiico, Jlaiiia, Hio de 
"janeiro, Sao Paulo, Kio (irandc do Sul, Montes idoo ami Ihieuos 
Aires the areas of gree.ter density widen, and, in some instances 
(notably near Rio de Janeiro, Sao Paulo and limmos Aires) extend 
inland for several hundred miles. '1 lie <<)n.si<l(*rably ]>opulated 
belt begins on the west coast al)OUt latitmh^ ^2 ' and follows 
northward and eastward to the islaml of Trinidad on the Venezuelan 
coa.st, thongii there arc stretches of c<iri.st. alm(»st entirely unin- 
habited. Several of the largest cities of South America oomjiare 
favourably with th<‘ finest cities of ICurope. The best .street.'j of 
Rio dc Janeiro, Montevideo, l 3 u«mos Aires and Valpandso are among 
the most attractive in any part of tin? world. T'he large cities are 
all well supplied with water, lighted with electricitv, pfjssess facilities 
for transport and are supplied with public libraries, museums of 
.science and arts and ciducalional in.stitutions. 

Communications, The commercial relations of South America 
with tlie outside world arc iiutintained by a large number of regular 
and well-equipped lines of steamers running between its ports and 
European ports. There is also a largt: frciglit hu.sines.s done by 
.stciamcrs sailing at irregular periods, and by sailing vessels. Con- 
nexions with the interior of the continent were for a Jong time con- 
fined to navigation along the principal streams and to tedious 
overland travel on horseback along a)nK>st impassable trails. Since 
1858, however, when the first section of the Dorn J*edro II, j 

railway from Rio de Janeiro to Queinuulos was oj>em*<l, railways ! 
have extended far inland and evem aero: s ti:<- .\nde.rs. The boring 
of the tunnel ('oin))leling railway r.oiiiu'Miun IxUween lUicnos Ain?.s 
and Valparaiso was complete^l in Noieinber t<,»o 9. Haihv.ny 
building has been especially active in IJrazil and in the Argentine 
Re^mbiic. From Rio <le Janeiro and S?u> I'aulo liiu?s now pemetrate 
I he highlands of Minas Gcracs, while from Buenos .^ircs they cover 
ihc most pro<lnctive portions of the .\rg<mrine lbMml»lic, and bring 
MU ic poviions of the interiors of these ermntries into close communi- 
catinn with all psirts of the world. In the meanwhile river and 
eoaj.tw ise navigation lias greatly ileveloped. 

I'he railway mileage of the various countries \va.s aiqiroximalcly 


as follows in 1906 : — 

Mile^ of Railu'tty, 

Argentine Republic 11,460 

Bolivia yiK) 

Brazil 10, ^o 8 

Chile 2, 800 


Milest of Railway 


Colombia 411 

Ecuador 123 

Paraguay 156 

Peru 1,14b 

Uruguay 1,210 

Venezuela 529 
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SOUTHAMPTON, EARL OP, an Kngli.sh title borne liy the 
families of Fitzwilliam and Wriol lieslcy. In 1537 Sir William 
I'ilzwillinm (r. i4<>o 15 p), lord liigli admiral of England, was 
Treated earl of .Southampton. A son of Sir W'illiam Kitzwilliam 
of Aldwnrke, near Rotherham, Fitzwilliam was a eijinpanion 
in boyhood of Jlenry VIII., and was knighted for his services 
at the siege (>f I'otirnai hi 1513. l.atcr lie was treasurer of 
('anlinal VVolscy’s household, and w'as .siait .several times to 
France on diplomat ie bu.siness. As vice-admiral he commanded 
a fleet w'hen England and France wen* at; war in 1523. Me was 
comptroller (J the roytd household, chancidlijr of the duchy of 
Lancaster, and keeper of the privy .seal. He went to (’alais to 
conduct Anne of (‘h ves to England und wrote in flattering terms 
to Henry about his brifle. While man hing with the Engli.sh 
army into Seolland he died at Newca.stle in October J542. He 
left no sons and his titles bcfcarne extinct. 

Hi *517 Thomas Wriothesley (1505 » 55 <^) was created etirl 
of Southampton. Entering llu^ service of Henry VI If. at an 
early age, Wriothesley soon made himself very useful to his 
royal master, and he w'as richly rew-anled when the monasteries 
were di.s.s Ived, obtaining extensive lands between Southainpion 
and Winchester. Having been on errands abroad, he was made 
one ()f the king’s principal secretaries in 1540, and wa.s knighted 
in the same year; in spite; of the fall of his patron, Thomas 
rromwell, he rose higher and higher in the royal favour, and in 
1542 it was said that he almost governed everything in England. 
He sought to bring about an alliance l>ctwccn England and 

xxv. 16 a 
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Spain in 1543, and was created Baron Wriotheslcy of Titchficld 
in 1544. Having been lord keeper of the privy seal for a few 
months, he l:)ecame lord high chancellor in 1544, in which capacity 
he became notorious by his i)r()ceedings against Anne Askew. 
He was one of the ex(?cutors of Henry’s v’ili, and in accordance 
with the dead king's wishes he was created earl of Southampton 
in February 1547. However, he liad committed an offence in 
appointing four persons to relieve him of his duties as lord 
chancellor and advantage was taken of this to deprive him of his 
pfficc in March, when he also ceased to be a member of the 
privy council. Again in the council Southampton took a leading 
part in bringing about the fall of Somerset, but he liad not 
regained his forrner position when he died on the 30th of July 
1550. His successor was his son, Henry (1545-1581), the ;2nd 
carl, one of the Roman Catholic nobles who conspired for the 
release of Mary Queen of Scots. He died on the 4th of October 
1581 and was succeeded by his son, Henry, the 3rd carl (see 
below). 

Fpr the career of the isl earl see Lord Campbell, Lives oj the Lord 
ChancMhrs] K. Foss, Judges 0 / L'7i((/und\ and Uic various state 
pai)ov» and letters of the reign of Homy VilJ. 

The 3rd carl was succeeded by his son Tlioma.s (1 607* -1667) as 
4th earl. When the dispute began between the king and the 
parliament he took the side of the latter, but soon the violence 
of its leaders drove him into the arms of Charles, one of whose 
most loyal advisers he remained thenceforward. He was however 
very anxious for peace, and treated on behalf of the king with the 
representatives of the parliament in 1643, and again at Uxbridge 
in 1645. Having paid over £6000 to the state, Southampton wa.s 
allowed to live unmolested in England during the Common- 
wealth period, and on the restoration of Charles 11. lie was made 
lord high treasurer. As treasurer he was remarkable for his 
frmiom from any taint of corruption and for his efforts in the 
interests of economy and financial order. lie died without sons 
on the 1 6th of May 1667, when his titles became extinct. 
Much of his property passed to his eldest daughter Elizabeth 
(d. 1693), wife of Edward Noel, ist earl of Gainsborough (1641- 
1689). Ihe name of the earl is perpetuated in London in South- 
ampton Row and Southampton Street, Ilolborn, where his 
London residence stood. After the death of Lady Gainsborough 
the London properly of the earl piissed to her sister Rach(‘l, wu'fe 
of William, Lord Russell, the patriot, and later to the dukes of 
Bedford. 

In 1670 the mistress of ("harles IT., Barliara, counte.ss of 
Castleniaine, was created duchc.ss of Cleveland and countess of 
Southampton. Her son, Charles Filzroy (1662 1730), was 
createcl duke of Southampton in 1675, this title becoming extinct 
when his son William died in May T774. 

Tlie barony of SouihampttJin was created in J780 in favour 
of diaries h'itzroy (j 737 " 3797), a grand.son of Charl(‘s Fitzroy, 
2iul duke of Graflon, be being thus, like the holders of the duke- 
dom of Soulhanipton, descended from Chiirles 11 . and the 
duchess of Cleveland. The titl<* is still held bv his desc'endants. 

SOUTHAMPTON, HENRY WRIOTHESLEY, 3KI) Eakl of 
1573 1624), one of Shakospcarc's patrons, was the .s(‘<’on(l son of 
lenry Wriolhesley, and earl of Southamjitoii, and his wife Mary 
BrowiK', daughter of the jst Viscount Montague. He was born 
at Cuwdray Ilousc, near Midhurst, on the 6th of October J573, 
and succ'eedetl to the title in 4581 , when he became a royal ward, 
under the iminediute care of Lord BurgbUy. He entered St 
John's College, Cambridge, in 1585, graduating M.A, in 1589; 
and Ills name was entered at Grab 's Inn before he left the 
university. At the age of seven t(‘en he was presented at court, 
where lie was soon counted among the friends of the earl of 
Essex, and was ilisliiiguished by extraordinary marks of the 
t|uecn*s favour. He became a munificent jiatron of poets. 
Nusbe dedi<‘atcd liis ruinaiu e of Jach WiUon to him, iuid Gervase 
IMarkham his poem on Sir Richard Grenville’s last fight. His 
name is also us.so<uated witli Barnubt* Barnes's Parthenophil avd 
ParlhempCt and with the. ]Vorldc oj TCerJcjr of John norio,who 
for somiei persontd service as teacher of Italian. 

But it IS os a patron of the drama imd especially of Shakespeare 


that he is best known. “My Lord Southampton and Lord 
Rutland, “ ^ writes Rowland White to Sir Robert Sydney in 
1599, “ come not to the court . . . They pass away the time in 
London merely in going to plays every day {Sydney Papers, 
ed. Collins, ii. 132). Venus and Adonis (1593) is dedicated 
to Southampton in terms expressing respect, but no special 
intimacy; but in the dedication of Lucrece (1594) the tone is 
very different. “ The love I dedicate to your lordship is 
without end . . . What I have done is yours ; what I have to 
do i.s yours; being part in all I have, devoted yours.“ Nicholas 
Rowe, on the authority of Sir William Davenant, stated in his 
Tdfe oj Shakespeare that Southampton on one occasion gave 
Sliake.speare a present of £1000 to complete a purchase. 

Nathan Drake in hi.s Shakespeare and his 7'/w<j.y (1819; vol. ii. 
pp. 62 .seq.) first suggested that Lord Southampton was the 
person to whom the sonnets, of Shakespeare W'ere addressed. 
He set aside Thomas Thorpe’s dedication to the “ onlio begetter ’’ 
of the .sonnets, “ Mr W. H.,*’ by adopting the very unusual 
significance given by George Chalmers U) the word “ begetter,’’ 
which he takes as equivalent to “ procurer.” “ Mr W. H.” w^as 
thus to be considered only as the bookseller who obtained the 
MS. Other adherents of the Southampton theory suggest that 
the initials IT. W. (Henry Wriotheslcy) w'cre simply reversed 
for the sake of concealment by the laiblisher. It is possilile in 
any case that too much stress has been laid on Thomas Thorjie’s 
mystification. The chief arguments in favour of the South- 
ampton theory arc the agreement of the sonnets with the tone of 
the de(li(?ation of J.urrece, the friendh* relations known to have? 
existed bctw'ecn Southampton and the poet, and the correspon- 
dence, at best slight, between the (‘ncTgetic character of the carl 
and that of llie > oung man of the soxinets. Mr Arthur Acheson 
{Shakespeare and the Rival Poet, 1903) brings much evidence in 
favour of the theory, first propounded by William Minto, that 
George Chapman, whose style is parodied by Shakespeare in the 
2i.st sonnet and in L(fVps Labours Lost , the rival poet of the 
78th and following .sonnets. Mr Acheson goes on to sqpposc that 
Chajiman’s erotic poems w^ere written with a view to gaining 
Southampton’s patronage, and that that nobleman had refused 
th(? dcdji'ation as the result of Shakespeare’s expostulations. 
The obscurity surrounding the subject i.s hardly lightened by 
the diiiloguc between H. W. and W. S. in WiUobic his Avisa, a 
poem printed in 1 549 as the work of Henry Willobic {(/.v.) If the 
sonnets were inclet^d addressed to Southampton, the earlier 
ones urging marrifxgc upon him must have been written before 
the Ixjginning (1595) of his intrigue with Elizalietli Vernon, 
cousin of the carl of Essex, which ended in 1598 with a hasty 
marriage that brought down Queen Elizabeth’s anger on 
both the I'on trailing parties, who spent some time in the 
Fleet prison in const‘qucnce. The “ Southampton ” theoiy' of 
the sonnets cannot be regarded as proved, and must in any 
rase be considered in relation to other interpretations (see 
S^iakkspkakf). 

Meanwhile in 1596 and X597 Southampton had bt>en actively 
employed, having accompanied Essex on his two expeditions 
to Cadiz and to the Azores, in the latter of which he distinguished 
himself by his during tactics. In 1598 he l^id a brawl at court 
with Ambrose Willoughby, and later in the same year he attended 
Sir Robert Cecil on an embassy to Paris. In 1599 he went to 
Ireland with Essex, who made him general of his horse, but the 
queen insisted that the appointmejat should he cancelled, and 
SouthumpUm returned to London. He was deeply involved 
in Essex's conspiracy against the queen, xind in February 1601 
was sentenced to death. Sir Robert Cecil obtained the commu- 
tation of the penalty to imprisonment for life. 

On the accession of James I. Southampton resumed his place 
at I'ourt and re(‘ei^'cd numerous honours from the new^ king. 
On the eve of the abortive rebellion of Essex he had indui'ed the 
players at the Globe Tbcatrc to rc\'i\'e Richard II., and on his 
release from prison in 1603 he resumqd his connexion with the 
stage. In 1603 he entertained Queen Anne w’ith a performance 

^ Roger Ma,nncrs, 5th carl of Rutland, a close ally and friend of 
Southampton, 
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of Love's Labour^ s Lost by Burbage and his company, to which 
Shakespeare belonged, at Southampton House. 

Southampton took a considerable share in promoting the 
colonial enterprises of the time, and was an acti\T member of the 
Virginia company's council. He seems to have been a bom 
fighter, and engaged in more than one serious quarrel at court, 
being imprisoned for a short time in 1603. He was in more serious 
disgrace in i6^i for his determined opposition to Buckingham. 
He was a volunteer on the Protestant side in Germany in 1614, 
and in 1617 he proposed to fit out an expedition against the 
Baf 1 .)ar\' pirates, Tn 1624 he and his elder son enrolled themselves 
as volunteers for the United Provinces of the Netherlands against 
Spain. Immediately on landing they were attat ked with fever, 
to which both succumbed, the father surviving until the 10th of 
November 1624. 

There exist numerous portraits of Southampton, in which he 
is depicted with dark auburn hair and blue eyes, compatible with 
Shakespeare's description of a “ man right fair.^^ Sir John 
Beaumont (1583-1627) wrote a welbknown elegy in his praise, 
and Gervase Markham wrote of him in a trac't entitled llommr 
ifj his Perfection, or a Treatise in Commendation of , Henry, 
Earl of Oxen ford y Henry , Earle of Southum/>tonj Robert y Earl of 
Essex (1624). 

For further information see " Mc'moirs of Henry Wriotlu^slcy, 
the third Farl of Southampton,'* in Hoswcirs Shahesfeorv (18 »i). x\. 
427 stiq., where many of the elei^ies on Soutliampton are printed; 
also Nathan Shakes pear c and his Times (ihiy), ii. 1-20; 

Sidney Lee, Life of William Shakes fxiare (1898); (ierald Mas.si?y. 
'the Secret Drama of Shakespeare's Sounds (1888); Samuel J hi lie:, 
Shakespeare's Sonnets Reconsidered (1809), where there is some 
distinctive criticism of the Soutliampton theory (ch. v. vii.); 
an article by William Archer, " Shakespeare’s Sojincts. ‘I'lie t*.n.s(' 
against Southampton.” in the Eortni^htty Review (Dtx.. 1897); 
and Sidney Lee's article on Southamptini in the J.)ict, J\ai. 
arguing in favour of his identity with the hero of the sonnels. 
P. Alvor, in Das neue Shakespeare Evauf^eiitim (Mutiich, i 9 <»()). 
hrinffs forward a theory that Southampton and Kutland were t lie 
authors of the Shakes])<‘are l.ra^'edies aiul comedies resjiecLively, and 
borrowed William Shakespeare 's name to secure tlienihelvcs from 
ICl izabeth’s sus])icion, 

SOUTHAMPTON, a munit'ijnil, county, and parliamentary 
borough of Hampshire, England, a seaport, and county in itsc If, 
79 m, S.W. by S. from London by the London A: South Western 
railway. Pop. (1901), 104,824. It is finely situated near the 
head of Southampton Water, an inlet of the English ('lianncl 
which forms the estuary of the river Test; on a peninsula 
bounded east by the river lichen. There are considerable' remains 
of the old town walks, dating from Norman times, Init strength- 
ened on various later occasions. The most remarkable portion 
(X'.curs on the western side, where for a distaiuT of nearly 100 
yds. the w'all is arcaded on its exterior fa('c. The wall was 
strengthened by towcr.s at interv^al.s, such as the Arundel 1 ower 
at the north-western lorncr. The site of the castle, on the 
western side near the water, is built over, but the wall is well seen 
here. The castle was originally a Saxon fortn^ss, and was rebuilt 
on the erection of the walls. It was partly demolished in 1650, 
and in 1805 its reconstruction was begun by the marquess of 
K^nsdowne, but w^as not completed. Near the site there are some 
very ancient houses, one of which, known as King John's Palac<;, 
is of the highest interest, as it is considered to lie earlier than any 
example of the 12th century in England, and is well preserved. 
Of the ancient town gates the Bar or North Gate, .South (iate, 
West Gate, and Blue Anchor Gate remain. The first three 
arc important; the South and West gates date from the early 
14th century, while Bar Gate, as it stands, is later, and retains 
excellent Decorated work. Numerous early ^'aults remain 
below the houses within the walls. The two old churches, St 
Michael's, the centra] tower and lofty spire of which rise from 
Norman arches, and Holy Rood, partly Decorated, are greatly j 
modernized. St Michael's contains a Norman font of black i 
marWe, comparable with that in Winchester (.‘atliedral. All 
Saints’ Church dates from 1795, among numerous modern 
churches St Mary’s, erected from designs by G. E. Street, is 
notaDwortby, ami occupies the site of a Saxon church. The 


chapel of St Julian, where French Anglican senders are held, 
is of transitional Norman architecture, greatly alti'red by 
restoration. It was originally attached to the hospital of God's 
House, founded in the time of Henry IIT. for eight poor persons, 
the existing buildings of which arc modern. In the chapel are 
buried the earl of Cambridge, Dord SiTopc, and Sir Thomas 
Grey, who were exeeiited in 1415 outside the Bur Gate for eon- 
s|Mracy against Henry 7 ’he chapel was allocated as a pkire 
of worship by Queen ICli/abeth to certain Protestant Walloon 
refugees. The priory of St Denys, an Augustinian foundation 
of 1124, gives name to a suburb by the Itchen, and has left only 
fragmentary ruins. 

In the municipal offiivs int (Testing ancient regalia and records 
are kept. The Gildhall, used as a court house, is in the upper 
part of Bar Gate. N otewwthy inodiTn buildings are the public 
l^bra^^^ corn exchange, (Tistom- house, and assembly rooms. 
The Hartley Institution, founded under the will of Mr IT. R. 
Hartley, contains a library, museum, art gallery, lecture hall, 
lahoratorie.s, and school of .scit'nce and art associated with that 
of SiHith Kensington, London; the foundation was mated for 



the aflvancement of natural history, astronomy, antiquities, 
and classit'al and Oriental literature, 'riie Edward VI. grammar 
.school was founded in 1550 aiul reorgani/ed in 1875, and oerupics 
modern buildings. Alderman 'Taunton's trade? school was 
lound(?d in 1752, and ini ludes a tcrbniral d(?|)iirtmcnt. 'The 
ordnance survey oHice is the head()narlers of the ordnance 
survey department of (ircat Britain and Ireland. 'I’lie Royal 
South Hampshire infirmary i.s the principal of numerous lumevo- 
lent and ehariUjble institutions. 'I’o the north of the old town 
are the East and VVe.st Parks and the llamp.shirc count y (Ticket 
ground, and to the .south the small QutxfrTs Park. South- 
ampton Common, with its fiiK; avenue, north of the town, was 
formerly part of tlic manor of Shirley. 'I’licre i.s a statue in the 
park of Dr Isaac Watts, the theologian (1674 174^)^ a native (tf 
the town, in wdiose memory llie Watts Memorial Hall wa.s 
erected in 1H75. h(!adquarters of the Royal Southampton 

and the Royal Southern YaiLl Clubs are in tin? town. 

The history of the modiTn imporlanc(; of Southampton as a 
port begins with th(* creation of a pier anri harbour commission 
in 1803, and the erectiem of the Royal Victoria Pier (opened 
by Prince.ss, aflerw'ards Queen, Victoria) in 1831. Jiul its 
jjresent prosperity re.dly dates from the opening of railway 
('ommuriication with J.ondon in 1840. The hiirlxjur is one of the 
finest natural harliours in the kingdom, and has the advantage 
of a dtmble tide, tJie tide (;f the English ( lianncl ;:i\'ing it high 
water first by way of the Solent and Ivvo hours IjUt by way of 
Spilhfcud. Jn 1892 the docks, which lie at the .sontluTn end of 
the peninsula, becitnie the property of th(‘ London A: South 
Western Railway Company. 'They measure about 300 acre?:, 
comprising extensive (juays in both the Test and the Itchen 
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ri\'crs, with 28 ft. and upwards of water at low water of ordinary 
spring tides, and over 15,000 lineal feet of accommodation; the 
Empress dock, 18J acres, with a depth of 26 ft. at low water 
.spring tide; the outer dock, 16 acres, with 18 ft. at low water 
spring tide; and the innc?r dock, 10 acres. In 1907 the con.struc- 
tion of a new dock was undertaken, to cover 16 acres, with a 
depth of 40 ft. below low water. 'I'here arc also two coal barge 
docks capable of floating 10,000 tons of coal at one time. There 
are five dry docks, having from 2g ft. to 12 ft. dejith of water 
over blocrks at neaps. The Prince of Wale.s, or No. 5 dry dock, 
opened in 1895, was at that time the largest single dock in the 
world ; it is 750 ft. long by 87 J ft. wide at sill, and 112 ft. at cope 
level. Jn T905 a sixth graving dock was opened, having a 
length of 875! ft., and a width of 90 ft. at sill and 125 ft. at cope 
level. The principal pa.ssengcr steamers .sailing from the port 
are those of the Royal Mail Steam Packet Company for the 
West Indies and the Pacific (via l^anama) and for Prazil and the 
River Plate &:c.,and the Union-Castle line for the Cape of Good 
Hope, Natal, East Africa, &c., both of which companies have 
their headquarters hcire. New York is .scerved by the Ameriean 
line, the North German Lloyd line, Regular steamers .serve 
the Channel Islands, Cherbourg and Havre, the principal Engli.sh 
ports, Dublin, Belfast and Gla.sgow; and local steamers .serve 
Cowes (Isle of Wight) and other neighbouring ports. The South 
Western Company own.s the local railway station.s (Town and 
Dock and Southampton West, besides suburban stations), but 
through connexions are made with the north by way of the Great 
Western and Great Central and the Midland and South Western 
Junction railways. Among the principal imports arc cocoa, 
coffee, grain (including Indian corn), fruit, provisions (including 
butter, eggs and potatoes from France and the Channel Lslands), 
winc.s and spirits, .sugar, wool, and other foreign and colonial 
produce. Exports are all kinds of manufactured goods, such as 
cotton, linen, woollen, worsted and leather goods, machinery 
and hardware. 

Southampton givcjs name to a suffragan hislu)j)ric in the 
diocese of Win('l)e.stcr. 'J'lie parliamentary borough returns 
two members. The county borough was created in 1888. 'l‘hc 
town is governed i)y a mayor, sheriff, senior and junior bailiffs, 
13 aldermen, and 39 councillors. The area, which includes the 
suburbs of Shirley, hVcemantlc and olliers, is 4501 acres. 

History, There was a Roman scltkMiuMU of some importance 
on the site of the .suburl) of liittcnic <>11 the K. bank of the 
Itchcn. It was walled, and inscribed stones, coins, pottery, iVc., 
have been found. It is probable that after the Danish invasions 
of the I ith eentury the inotiern Southampton {UofUtinc, Suhanip- 
ion) gradually .suptT.seded llie Saxon Hanfmir as the latter did 
the Roman siitllcncnt. the site being ehosen for its stronger 
position and greater facilities for trade. It was a royal borengh 
before 1086, and a charter of Henry 11 . (1154 5) declares that 
the men of Southampton shall hold their gild liberties and 
cu.st()ms as in the time of Henry 1 . Ric hard 1 . in Ji8g freed 
the burgesses from tolls and all secailar customs. In ngc) John 
repeated the grant and gave them the farm of the customs of their 
own port and those of 1 Portsmouth at a >'carlv rent of £200. 
Henry III. in 1 256 granted all the lil)erties and customs enjoyed 
by Winchester. (Grants and (’onfirmations were made from 
the reign of Henry HI. to Henry \T., that of 1401 (2 Hen. IV.) 
granting further to the mayor and bailiff's cogni.sance of all jdcus 
to be held in thcCjildhaJl {^uyhalda). The cliartcr of incorponi- 
tion was gKin by Henry VI. in 1445. under whicb the town was 
governed by a mayor, 2 bailiffs and burges.ses, while by (’barter 
of 1447 th(' neighbouring district was amalgamated with the 
new borough as a distinct county under the title of “the town 
and county of the town of Southampton.” Further privilcg(‘s 
were granted by suc’cessive kings, and a charter wa.s finally given 
by Charles J. in 1640. .Southampton has returned two members 
to parliament since 121)5. The inhabitants appear to have had a 
prescriptive right to hold a ('attle-markiT. which was confirmed 
bv Henry IV. in 1400, and later by Elizabeth. Markets on 
Wednesday for cattle and Friday for corn are now held. Trinity 
fair, dating from the year 1443, is now a pleasure fair. In 


medieval times Southampton owed its importance to the fact 
that it was the chief port of Winchester. It had a large import 
and export trade, and in the 13th century wa.s the second wine 
port in England. Wool was very largely exported, and the fact 
that it wa.s brought to this port to be shipped probably led to the^ 
first establishment of the woollen trade in the W. of England. 
The rise of London as a port, the prohibition (;f the export of wool, 
the los.s of the Wimdiester market after the suppression of the 
monastic institutions, and the withdrawal of the court led to the 
gradual decline of trade from the i6th century onwards until 
railway facilities and the opening of new dockyards gave South- 
ampton the position it holds to-day. 

Sec VicAofia County Hifiiory : llampshirCf iii, 490 seep; B. B. 
Woodward, History of TJambshire (London, 1861-9); Rev. 
Silv(‘slcr ])avi(!S, History of Southampton (London, 1883). 

SOUTHAMPTON, a township of Suffolk county, New York, 
occupying the western part (W. of Easthami)lon) of the 
south-eastern peninsula of Long Lsland, S. of the Pcconic 
Bay and N. of the Atlantic Ocean. Pop. (1900), 10,371; 
(1910), jj,24o. Separated from the occian by a narrow 
beach only, in tlic south-western part of the township arc 
the nt*arly landlocked East Bay and Shinnecock Bay, and 
farther eriKt ar^^ Mccox Buy (Inruilo('kcd) and other ponds 
near the ocean. At ('anoc Place, an old portage, Shinne- 
cork Bay and Pcronic Bay arc les.s than 3 m. apart. On the 
northern shore of the township are the .small .settlements called 
Flanders, Southport, Sebonac, North Haven and North Sea. 
Nearer the .south shore and sfTV(*d by the Long Island railway 
are Sj)eonk, ^^'cstha^lpton, Qu(.)gu(‘, Good (iround, Shinnecock 
Hills, Southampton (pop. in J905, 2213), ^\'atcr Mill and Bridge- 
liampton, from which there is a branch line* of the Long Island 
railway to Sag Harbor. Good sailing and scii- bathing arc obtained 
at .several places; and the golf link.s of the Shinnecock Golf Club, 
at Shinnecock Hills, is one of the best in the country. The first 
“ .summer (’ottages were l)uilt near the \*illage of Southampton 
in the latter part of the decade 1870-1880, and the .summer 
colony wa.s long ('ailed tint “ New York Annex or the “ Annex.” 
'The village of Soulhumfiton has been (tailed the Newport of 
Long Island; in it is the Rogers Memorial Library (1893). 
wliak* fishery was formerly important; it began here about 1660. 
Th(' ShinneecK'k Indians long took jiarl in it and many (jf the 
men of llic tribe were lost in th(‘ wreck of the “ Cin’assian " hen* 
on the 31 St of December 1876. 'Hu; Indians now on the r(‘ser“ 
vation are niosll. mixed bloods with a large proportion of negro 
blood. Sontharnfiton was .stilled in 1640, probably before 
Southold, by a ” company of undertaktTS “ formed in March 
j03C)at Lynn, Mas.siu'husctts, who received from James Forrett, 
agent ol th(* firoprietor, William Alexander, Lord Stirling, a 
patent dated the 17th of April 1640 lor S m. square oi 
land and whose deed from the Indian.s is dated the J3th ol 
Dceemher i()4o. Their first attempt to sti.tic was lirokcn up b>’ 
the DutclL The name may have been taken in honour of Henr\ 
\\Tiothesley, carl of Southampton. The settlement was a 
(ximmercial scheme, and in spite of the rigid Puritanism of 
Abraham Pier.son, their fir.st pastor and a sympathizer with New 
Haven, the peojilc voted to attach themselves to Connec’ticiit 
(1645^ The Mosaic law wa.s adopted for the government of the 
township. In 1678 Governor Edmund Andros, in a note to the 
home govcTnment. said : “ Our principall places of trade are 
New York and .Southampton, except Albany for the Indyans.” 
The village of Southampton was incorporated in 1894. 

St‘t’ Gec>. It. Howvll, Harty History of Southampton, L. /. (2n<^ eel., 
Albany. 1887), and 1 he Town Records (4 vols., Sag Harbor, 1874- 
1879) /with notes by W. S. Polkdrean. 

SOUTH AUSTRALIA, a British colonial slate, forming part 
of the ('ummonwealth of Australia. (For map, see Australia.) 
It lies between 129^ and 141® £. long., has Queensknd, New 
South Wiil(‘s and Victoria on the E., Wc.stern Australia on the 
W., and the Southern Ocean on the S. Originally its northern 
line was 26^^ S. lat. : by the addition of the Northeni 
TcTritory the aroA was extended from 380,070 sq. m. to 
903,690, and the northern border carried to the Indian Ocean ; 
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but by acts of 1910 this territory was made over to the federal 
government. It is, however, described below. 

The southern coast-line shows two large gulfs, Spcnccr and 
St Vincent — the first 180 m. Jong, the other 100. Spencer Gulf 
is open to the ocean, w’hile St Vincent Gulf is partly shielded by 
Kangaroo Island, with Investigator Straits as its westt rn and 
Backstairs Passage as its eastern entrance. Yorke Peninsula 
separates the two gulfs. Eyre’s Peninsula is to the west of Spencer 
Gulf, and at its souihern e.Ktreinity are Port Lincoln, Sleaford Bay 
and Coffin’s Bay, of w^hich the first is the most important. Along 
the Great Australian Bight are several small bays, and the 
junction of South and Western Australia is on the Bight. Going 
eastward from the Gulf of St Vincent is Encounter Bay, through 
which there is an entrance to Lake Alexandrina, the mouth of 
the Murray River. Tlie Coorong is the name given to the narrow 
sheet of water, nearly 200 m. long, formed by the Murray and 
separated from the ocean by a very narrow strip of land. I^ice- 
pede and Rivoli Bays are the only other important indentations 
of tills coast, in Northern Territory are se\*eral important 
indentations, Melville, Adam, Arnhcim and Raffles Buys, Van 
Diemen’s Gulf, Port Ks.sington and I'ort Darwin (lat. 12'’ S.). 
The Gulf of Carpentaria divides the ttTritory from ('ape York 
Peninsula of Queensland, the more important inlets on t he shore 
of Uic gulf in Northern Territory being Caledon Bay and Limmcn 
Bight. The principal i.sland belonging to South Australia is 
Kangaroo Island, situated at the mouth of the Gulf of St Vincent ; 
it is also the longest Australian island, measuring 210 m. by 85 m. 
at its wiliest part. Off tiic north coast of Northern Territory are 
Melville and Bathurst Lslands, the Wesscl group, and Groote 
Eylandt in the Gulf of ( arpentaria. 

Mountain ranges are not an important feature of the country, 
which, on the whole, i.s level where not slightly undulating. In 
the south of the state the principal ranges run north and south ; 
the Mount Lofty range, beginning at Cape Jervis, runs parallel 
with St Vincent’s Gulf and at one or two points touches 3000 ft., 
Mount Lofty, near Adelaide, having an elevation of 2330 ft. 
The Flinders range rises on the eastern .shores of Speni’i r Gulf 
and extends north for several hundred miles, terminating near the 
so-called Lake Blanche; there arti in this range several isolated 
peaks w'hic:h attain 3000 ft., the most prominent binng Mt 
Remarkable, 3100 ft., Mt Brown, about the same height, and 
Mis Arden and Serle, about 3000 ft. I’he GawltT range, 
running acro.ss Eyre’s l*enin.sula, south of the lakes, attain.s an 
elevation of about 2000 ft. at several points, i^eyond Lake 
7 ’orrens th(^ ranges tend in the direction of north-w est and after- 
wards ea.st and w'e.steriy ; and occasional summits reach 5000 ft. 
Northern Territory is traversed by several minor ranges, but the 
country has not been thoroughly cxjdored and the heights 
and direction of the raiige.s have not been in all cases determined; 
no elevation above 2000 ft. ha.s, however, been discovered. 

South Australia Is by no means a well-w'atcrcd country, but 
there are some fine streams in the north of Northern Terri tor>'. 
In South Australia proper the Murray enters the sea at Lake 
Alexandrina, after having reciivcd the drainage of three states. 
The Torrens, Wakefield, TTindmarsh, Tiiman and Gawler are 
unimportant streams ; on the banks of the first named is situated 
the city of Adelaide;. From Queensland flows the Barcoo, or 
Cooper’s Creek, in 10 Lake Eyre, which also receives the Ma(’umba, 
with its tril)utary the Alberga, and several other rivers. These 
arc rivers only when tliey are filled with the torrential rains of 
the interior, and for the most part are depre.ssions destitute of 
water. Northern lerritory is marked by an absence of water 
except at the extreme north, where there are several fine rivers, 
some of which are ixavigable for over 100 m.; the most note- 
worthy are : the Roper, flowing into Limmen Bight in the Gulf 
of Carpentaria, the Liverpool, the South Alligator, the Adelaide, 
the Daly and the Vic toria. There arc numerous lake,s shown 
on the maps of South Australia, but none are permanent; they 
are depressions filled by the rivers in times of flood, but otherwise 
wat. rless or containing shallow pools of salt water. (T. A. C.) 

Australia mav l>e divided geologically into four 
p»rt;3, tile geology of each oi which is so distinct that they may be 
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conveniently considered apart. Tlie.se divi.sions are (i) the Great 
Valley of South Aii.stralia and the adjacent highlands that border 
it, (2) the Li^ke h:\Te Basin, (3) the Western I*lateaii, (4) the basin of 
tile Lower Murray, with (5) the Northern Territory. 

The w'eslern division consists of a plateau of Arclieun gneisMes, 
granih's and schi.sts, which extend across .Australia from ti e Kyre 
Peninsula on the south to the northern co«'ists on Port Darvvin. 
In the south-we.stern comer of tlu' state the Archean plateau i.s 
separated from the Southern Ocean by the Cainoziuc limestones 
of the Nullarbor plains, which extend Irom tlie shore of the Great 
.\u.straiian Jhght to the totjt of the Great Victoria Desert. Thence 
northward, the Archeaii rocks form the whole foundation of the 
country, until they end in a scarp, the *' so-called coastal range,'* 
to the south of the Gulf of Can^entaria, and in the exposures near 
Palmerston, on l:*ort Darwin. I'his plateau bears occa.sioniil deposits 
of later age. The chief of these are the Ordovician rocks of the 
Macdonnell Chain; they there trend approximately west -north- 
west to easi-south-cast, and reju'esenl part ot the old Lower Palaeo- 
zoic mountain chain, wdiich a]>iH*ars to have once extended across 
Au-stralia from Kimberley to Adelaide and 'fasmania. To the 
norih-e,%st of the Ordovician rocks of the Macdonnell Chain are the 
Cambrian dejxisits of Temj>e I towns and the hea<l of the Herbert 
River. Some Jurassic Iro.sh- water dejuisits occur in basins on the 
plateau, having been proved by a bore, now being jiut down, in the 
hope of forming a flowing wi?ll at Lake IMullipsnn. 

In contrast to the striking uniformity of the Western Plateau 
is the geological coini)lexity ot llie part of South Australia known as 
** the Counties," including the settled districts in the south ol the 
stale around Sjxuicer (.iulf. The country is underlain by Aichean 
ant! granitic rocks ; tiny are tixposed in the Ciawh r Range to lliu 
west, in llie Archc'an ontcro]>s near the New South Wales Irontier, 
on the railway to Broken Hill, anti at the foot of the liighlands, 
.along the western ixlge of the Murray ba.sin. 'I he highlands of 
South Australia coiisivst mainly of contorted Lower Palaeoztiic 
rucks, including the best npresentative in Australia of the t'ambiian 
system. These Cambrian deposits, in adtlition to yielding a iich 
Cambrian fauna, contain a long belt of glacial i!e]>osi1s, the disccnery 
ol which is due to W. Howchin. 'I hese highUinds lurm the wliule of 
the mountainous country to the c«ist oi Lake ^'tjrrens; they exteinl 
southward to the highlands behind Adelaide*, and form the axis of 
Kangaroo Island, whiht a branch Irom them torms the backbone 
ot Vorko J*eiiiiisula. 'Phe liighlands end to the north along a line 
running approximately (uist ami west through M( Babbage ami 
tlie Willouran and liVrgott ranges, to the south of Lake Eyre. 
1'he country to the west of J^ke 'rc>jTens is a plateau, capped by the 
Ltike 'lorrens ^Juartziti^s, which are apparently of l)))per l*alaeij/-oic 
age. This plateau has bet*ii sepiirated from tJu> South Australian 
highlands l>y tin* lurmalion of the rill valley, in which lie Lake 
Torrens anrl S]»eucer Ciult. St Vincent Gulf occujiieK a fouiidiTud 
area biaween the Mount Loity ranges, the Yorke PeiiiiiHula and 
Kangaroo Island. The Houth-east<?rn corner of Scjuth Australia is 
occii]>ied by the basin of the Lower Murray, which in middle Kaino- 
zoic times was occupied by a sea, in which was laid down a thick 
series ot marines sands and limestones. 'I hesf; rocks liave yiehled a 
rich fossil launa from the cliffs beside the Murray. In ihe southern 
part of this district there is a westt:m continuation lif the basaltic 
sheets so coiisiticuous in Victoria. Some of them have been ejected 
from volcamK;s, ol wliieh the; vents an? still well marked. The best 
extinct craK r known is Ml tiambier. 

The Lake Kyn* basin occupies a vast depression to the north of 
the South Australian highlands ; it is iKJunded to tlie west by a line 
of ridges and mountains of Arcliean and Lower l^alaeozoic rocks, 
which connect the north-western end of the South Australian high- 
lamls with IJie nionnlaiiis on the Ai'che.an ]>lateau at the liead ol the 
Maciimba and the Fiiike rivers, "i he J.ake ICynr basin wa.s uccij]>ied 
in Lower Crestaceoiis times by a sea, which extemlcjcl southward trom 
the Gulf of Carpentaria; and it aj>pears to have bec?n bounded to 
tlie south by the northern edge of the South Australian highlandis. 
In this sea were laid down sheets of clays, known as the Rolling 
Downs formation. Alter the retreat of this sea the clays were 
covered by the Desert Sandstone, which lias been cut up by denuda- 
tion into isolated jflateaux and tent sliajied liills. On tne margin 
of the Desert Sanrlstfine in (Jiieensland there are some marine beds 
interstratified with the J>esert Sandstone, and tJie Jos.sil.M fix its age 
as Djjper Cretaceou.s. The origin of Iht; De.sert Sandstone ha.s 
given rise tf) coiisid<frable discussion; but it is no doubt in the main a 
terrestrial formation including some lake deposits. 'J'he siiriace 
is often converted into a vitreous quartzite by d«^position ot an 
efflorescent chert. Obsidian buttons anr scattered over tlie ct.'iilral 
deserts, and liave been regarded as of meteoric origin; they have 
alscj been considered jirooi oi local volcanic action, but they liave 
probably been scattered by the alxjrigines. L.xteiisive e.sluarine 
deposits of I'liocene or early Ideiiitoceue age, with a rich fauna of 
extinct marsujhalb and birds, occur on the plains to tlie east of Lake 
Eyre. 

The Northern Territory includes the mountains of the Macdonnell 
Chain, and all the <'.ciuntry thence to the northern coast. It consis t# 
of an Arche,aii ]ilat(jau, covertfd in places hy Cambrian and Ordo- 
vician deposits. To the north of the Victoria River and the Roper 
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Kivor, tliu country riscR into a clisseoteci table^land of Archoaua 
rocks; l)«t round the coast tliorc is a (coastal plain incUiding Permo- 
Ca,rbouif('Tous, Cretacf?niis and Caiuozoic (Inj)osils. Tlio Cretaceous 
d(’]iosits include amniouiles of tlve vofians typo and a species of 
A Xicclluu 

The chief mineral ]>n)(IiicL of South Australia is copper, the mines 
of wliich occur in CanibruLU limestones alonK tht^ wt^stera ed^'e oi 
the South Atislridian lii^'lihinds at Moojita, Wallaroo and Burra 
Burra. ( 3 old occurs in numerous small min<}s in the South Australian 
highlands; and also in Hio Wesitsni Phiteau, as in the Tarcoola 
goldrield; ajidinlhe Wortliern '1 eiTitory, in the Arltunga goldlicld, 
at the ea.st(.rn end of the Macdoniu.il cliain. Ck)ld and titi are 
scattered ii\ Ihi; Arnluiiin l^eninsula tti tluj NortluTxi 'Territory; l>ut 
hitherto the gohl-iiiines of South Australia have Ixfeii less important 
than those of any otlier of the Aiuitralian states, 'The only coal 
deposits arc tliose formed in lacusti'ine deposits of Jurassic age, iUi 
at Leigh’s tireek, east of X.aktj Torrens, where they have been 
mined. 

Most of the geological infonnn.tion n^gaurding Semth Australia is 
^scattered in a series of reports, mainly by H. Y. L Brown, ])ublishod 
in the ])arliaincntary ijaptTs of Semth Australia, 'riicjre are also 
imiuci'ous n.*])orts by K. 'I'ate, W. Howcliin, <kc. in tlie 'I'rans* li. 
Soc. 5 . Austral, The geology of the Mactlonnell range is descril-Hid 
in the reports of th<! Horn Expedition, and the fauna of Lake Calla- 
boTina in MvmDirs issued by Stirling and '/.vM.z, ])iiblishod by the 
Koyal Society of South Australia. 'The literal ure is catalogued in 
Gill's litbliugrciphy of South Australia (Adelaid(*, and that of 

the J>ake Eyre basin and its ad jacent islands in j. W. tiregory, 'I'lia 
Ih^ad Heart of Austmlfa (1900). The Mimconi* marine fauna lias 
been catalogued hist by Dennant and Kitson, Records (hoi. Survey^ 
Victoria (i9^\5), No. 11 . (J. W. (h) 

Raima,-- South Australia is not st^parated from I 3 ie neighbouring 
colonies by any ledural boundaricjs ; hence the faima includes 
many animals widt h are also to bo found in the land lying to the 
east and west. "I'he iiortlutrn half of tlie colony lies wiliwn tlie 
tropics, and |kjssoss(‘s a tropical fauna, which is, however, practically 
identical with that of Northmi ^fueeiisland. In sjnte of its immense 
cjxtcnt north and .south, and a conesponding divetrsity in cliinale, 
the colony is poorer in anim d life than its mughboiirs. It posstMst's 
thirty-live genera ol mammals, 'riiese indude bc^th genera of the 
order Monotremata- the Eohid/na, or spiny ant-witer, and the 
Ornithorhvnchus, or duck-billed pliity])us, both of which are found 
also in Eastern Australia and Tasmania. Ttie other ordcTof Mtmt^ 
malia associateil with Australia, the Marsupialia, is wrlJ represented 
in South Australia. 11 contains s<‘veu genera of Maevopodidm' or 
kangaroos, including the wallaby atul kangaroo rat, bnir genotu of 
Phaian^isiidaii, or opossums, and live speciea of JJasyuridaf, or 
'* native ixxts.” 'J'wo genera of this family are pcsmliJir to the 
region— the Chaetooimiis and the Atdichinomys; the latter is found 
in the interior. It is a mouse-like animal with large ears, ajul is 
reinarkablr) for the elongation of its fore-arm arul hind-foot and for 
the comidtJt<5 absence of the hallux. 'The lUiusvotomys, or wombtMt, 
one of lh(5 larg(^st of the marsui )ials, is also h)uiul in South Australia, 
and the curious Myrmecohiits, or ajit-eater of Western Ausiralki. 
'I'his remarkable animal is about the sire? of a scjuirrel; it poss«^s$es 
fifty-two tenUh (a greater number than any known quailrui-jed), and, 
ilnMke the other members of its order, tlie fi^male has uo pouch, tlie 
young hanging Iroiii nipples concealed amoiig.st the hair of her 
abdomen. Tlie i'lioen>/>i(s^ with peculiarly slender limbs ainl a 
pouch opening backwards, is toiiud in tlu* interior. The remaining 
Mammalia consist of the dingo, or native dog, and a few spcH.aes 
of MuriUae, the nuni.se family, and C/u iroptara, or bats. There are 
aVjout 700 species ol birds, including Oo sjacies of parn»ts. Of the. 
q familitjs peculiar to the Austtaliau regi<iu, 3 an- well reprebeiiteil, 
including the Melipha^idac (houey-suckors)» i aadiUdae (cockato<.>s), 
PlatVicrcidae (broad-tailed aiul gras.s parakecU.s), Mrnapodidac 
(mound -makers) and Casuaridae (cassowaritis) . The la.st^named 
family is ri‘T)ruscntt!d \yy IIk* Dromaeus^ or emu, which is htmleil in 
some parts of the colony. Ke])tili;s are hiirl)' roi)resim'7/l ; there are 
fifteen sjuioies Of jioisonous snakes. The li/.anls are very peculiar; 
South and Western Australia contain twelve* ]H*culuir genera. No 
taihid Afiiphrhia exist in the couliiieut, but frogs and loads are 
plentiful, 

riora, — 1'ho ]dant spccitis resemble those of the eastern colonics 
and Wc^stern .Australia, but are more limited in variety. I'hc 
colony, from its dryness, lacks a number known elsewhere. Enor- 
mous’ art’as are almofU tlcslitutx' of forests or of timber IrCes. 'Fhe 
Eucalyptus family, .so valuabli> for timber and gum as well as for 
sanitary reasons, are fairl\' n'piuscnlcd. Acacias arc abundant, 
llie bark of sonu! being ah article of commerce. Flinders range 
has much of the veJ liable juigar-gum, Eucalyptus Corvnocalyx^ 
■which i.s bi'ing nr)W prcstu'ved in forest ri'servos. Its timber is 
very hard and strong, not warping, resisting dam]) and anl.s. 'Ihe 
head-flowered stringybark, J'.ur. capitcllata, hsm a persistent bark. 
A sort of stringybark, Eur. tetfodonta, is fouiul in Noriliern Territorv. 
The gouty-steih trese {Adansonia) or monkey-bread of the north is 
a sort of baobab. About /joo northern plants are Indian. 'l‘he 
Tamar nidus indica occurs in Anihem land, with native rice, rattans 
and wild nutmeg. The cedar is of the Indian variety. Bines aro 


numerous in the south, palm# im the northi; Mong ^l|e bcaviifu] 

is the Kentia acuminata. Banksias arc very common in samly 
districts. Flowering shrubs are common in the south. There arc 
r.3o known grasses in Northern Territory. 

Wlialing was formerly an important industry about 
Encounter Bay, as sealing was in Kan^roq Island. The whah’s 
have migrated and the seals arc exterminated. On the northern 
side tre])ang or b6chc-de-mcr fishery is carried oh, and pearl fisheries 
have been established. Of fish within colonial watos there are 
forty-two peculiar genera. The tr(>]>ioal north has similar fish to 
tlioso of north Queensland, while those of southern bays resemble 
many of the .species of Victoria, Tasmania and New South Wales. 
There are the barracouta, bonito, bream, carp, catfish, rock cod 
and Murray cod, conger, crayfish, cuttle, dogfish, eel, flatfish, flat- 
head, flounder, flying^i.sh, gadfish, grayling, gurnard, liakc, John 
Dory, ray, salmon (so-called), sclinapiXir, seahorse, shark, sole, 
s(pii(l, swordfish, whiting, dec. Though called by English names, 
the fish do not always correspond to those in Europe. The Murray 
cod is a noble frcsh-watiT fish. 

Climaie, — The climate of South Australia proper Is, on the whole, 
extremely healthy, and in many resjiects resembles that of st^uthern 
Europe. In the soulh-t^aslerii corner of tlie state the spring and 
winter seasons aro most pleasant, and jvlthough the thermonieler 
occasionally registers high in summer, the h(?at is dry and much 
more endurable than a much lesser heat in a moist climate. In the 
interior districts, however, the heat is sometifnes very trying to 
liuropeans. in Northern Territory the climate is of a trojiical 
c.haractcT^ e.xcejit on the table-lands where it is comjiaratively wioL 
< )bs*crv'sition has detenninod the area of the state adapted l>y 
re;i.son of sfasonal rains to tlie growth of wheat, ftnd in this area 
crops are almost certain; agriculture outsidie this area is, however, 
j>urely sjieculative. i he average rainfall gt AdeikiKle taken for a 
p(?rioa of 52 years was 21-204 in. As the rain falls at seasonable 
times th(‘ cpiantity is sufficient for cereal cultivation. The tnaxi- 
miim shiule tumpm-alnre reconkidl at Adtflaide Observatory in 
1905 w-as 1097 ‘ the highest for any Aufitraluwi city; the minimum 
w:is 3,|‘8 and 1h<' ni('un temjieratui'e 6x*i. i 

Population . — The poi>ulation of Sputh Australia in j8r6o was 
124,112, and the province wa.s third in iniport^uic^e amone the 
staUis forming AustralaBian group. In 1870 the peculation 
.stood at 183,797, hi *67,573; in 1890 it was 319,414; 

in 1^1 , 362,604; and at the end uf 1905,, 378,208. The.se figures 
are inclu.sive of the population of Nartilien;i 'ler^itory, the pro- 
vince of South Austndiii, properly so adled, containing 374,398 
inhabitants, and Northern Territory, 3810, the [respective deasity 
of tiic two divisions being one person per square mile and one 
per 128 sq. m. The estimated j)opialation of Adelaide in 1905 
was 175,000. The number of males in 1905 was 197,487, and 
tlie females 180,721. The births in the same year were 8868 
and the deaths 3804, representing 23' 44 and io’05 per jooo 
of population respectively. The birth-rate has declined 
greatly. 

Hividiiig tho years front 1861 to 1905 into five-ye4ufly groups the 
lolluM-iiig w'cru t)ic avcraigc birUi-rato,s : — 


Pt*riod. 

Births per 1000 
of Po]>uUrtion, 

1 

Period. 

Births per uh)o 
of Population. 

j8<)j- jM 

• 44 ’i 4 

1 S8(> ‘ 1 Syt) 

34 48 

1.8116-1870 ! 

40 ‘(to 

1891 1S95 

3 I -24 

1S7T-1875 

37*24 

1896-1000’ 

20 '59 

. j«70-a8do 

^8*28 

1900-1905 

24-40 

1 1M6I-1883 1 
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Illegitimate bin hs are U\ss frequent in South Australia than clsewdiere 
in .Australia; in 1905 the proportion of illegitimate to total birthfs was 

^ . 0 

The death-rate has always bmi remarkably light, not having 
exceedet! 13 jxn- looo in any year since i88t». The averages for each 
quiiiqiiennial iKi'jod from HS(»i were as follows : — 


Periotl. 

Deaths per 1000 
of Po])ulation. 

! Period. 

1 

Deaths i)er 1000 
of Pppulatiop, 

iSoi 

1570 

j 1886—1890 

12-55 

! iS0f.-i8*;o 

I5-OJ 

i 1.891-1895 

12*08 

1871-1875 

* 3'83 

1 1896-1900 

11*93 

ib76«x88o 


j 1901-1905 

1078 

1881-1885 

1 1471 

1 



Tlte excess of births ovt»r deaths in 1905 was 5071 or 13-48 per 
1000 of poijulation. The nutnber of marriages celdlnrated during 1905 
was 2590 ; this represents a marriageHtate of 6-87 per rooo. The 
number of divorces and judicial separations during the ten years 
ciosiug with 1903 was 72. 
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of Bt^ftfeh r^e ; out of 363,604 persons 
whose bfrthplfiLCe W'as ascertained at the census of 1901, 348,353 
were exf British or Australian parent.'^ifc, the number born in the 
Commonwealth bein^j; 380,440, and in South Australia itself 
27 r, 671 ; 9396 were borti on the continent of Europe, of W’hom 
6664 were Germans, and 931 Scandinavians and 3253 w^ere 
Clilnese. The total forei^-borm ekment of the populatioii 
numbered only 3-73 %. 

Thu. census showud the nxinibcr of breadwinners in the state to 
V)e I 53 , 39 t> - 120,328 males and 32,908 females. Atiriculture, the 
main industry, prov'ided employment for 34,180 persons, of wiiom 
33/^39 were males and 1 147 females. Pastoral jnirsuits employed 
4 1934, dairying 2868, and mining 0301. The industrial dass may 
be divided into (a) persons engaged in manufacluriug industrit^s, 
18,163 malt?.s, 67O1 females ; (/;) j>ersons engaged in the construction 
of buildings, railw'ays, roads, dx., numbering 8632; and (c) persons 
engaged in other industrial pursuits, 7057 — these arc clnefly persons 
whose ^ census dcscrji>tion is merely labourer. The commercial 
class, including trades of all kinds as well as }xTs<^ns I'ligagtHl in 
finance, uui^orcd 20,165, namely 17,080 maU»s iunl 3085 kmudes. 
The professional class comprise<l 3372 males and 3483 ieniales, or a 
total of 8857; while tlio domustic class — comprising pi^rsons engaged 
in providing board and lodging, hotel an«.l restaurant keepers, as well 
as servants - numbered 17,981,, namely 34.^2 males and 14,329 
females. The foregoing classes slw)W' the distribution of eiiiploynu:nt 
amongst the 153,29() bre«ad winners; the remainder of IJie population, 
comprising 209,308 persons (64, <>94 males and 145,214 females) were 
dependent on the breadwinners. 

Administration. — South Australia, as one of the states of the 
Commonwealth, returns six senators and seven represc'ntativc‘S 
to the Federal parliament. The local parliament ('onsists of a 
Lt^gislative Counc'il unci a House of Ass(*mbly. The fornuT has 
eighteen members, eJerted by the districts into whic h the state 
is divided for that purjiose, the franchise being limited to persons 
with freehold or leasehold estate, and to oci'iipiiTs of clwcllings 
of £25 annual vfiiuc; while the Assembly contains 42 members, 
elected by 13 districts ; the electoral (pialificiitions for the 
Assembly are the attainment of tlie age of 21 years, and having 
been upon tluj electoral roll not less tiian six montlis. Women 
have the right to vote. 

Local Government. — Adelaide was the first Ausiralian city fo 
acquire the ri|i;ht of 8cU-govermm;nt; on the 31st of October 1840 
the first municipal elections in Australia were held in that city. 
There are 33 municipal councils and 142 district councils in llic 
settled parts of the state, the area under loc^d govenuiieiit being 
about 43,000 S(|. m. Local rates are assesse<i ujH)n th<? assunied 
annual value of the proixsrlit*s liable to be rated ; and the amount 
of such assessed annual V'aliie w'a.s, in 1905, /2, 739, 808, ami the 
capital value 53 niilliuiis. The revenue of the various local botiiea 
in 1903, w’as ^^294,723, of which 70,233 was obtained from rates, 
;^30 ,(>i 8 from government endowment and /93,87o from other 
sourc(!s; 30,489 was spi?iit on ))ublic works. The total tlcbt of the 
local bodies in tliat y(?ar was ^^102, 261. 

Education. — The South Australian y^slem of po))ular eduaitioii 
in its ])rcseiit form dates from 1S7S. It is compulsory, secular and 
free. The compulsory ages arc over seven and umler thiriet n years, 
but children who hav'o attsiiiied a certain standard of (Klucatioii are 
cxcmjit from compulsory attendance. Religious instruction is not 
allowed to be given in state schools except out ol ordinary school 
liours. Secondary instruction is in the liands of private and 
denominational (?stabUshments, and the university of AdcLiide is 
well endowed and efhcitait. The stale maintained in 1905 722 
schools, with a gross enrolment of 59,026 pupils, and the average 
attendance was about 41,807. The sum expended in that year on 
jmblic inslruclion was j(;i8i,583, and of tliat amount ;fi5o,ooo was 
on account of primary instruction. Although education is free, the 
instruction department liax a small revenue ; this in 1905 amounted 
to 2,783, of whicli ;t6i3i w‘as derived from rents, ^^3630 from the 
sale of books and school material, and from fees; the greater 

portion of the fee.s comes from the advanced school for girls, the 
rem'.’-.inder b(?ing paid by pujhhs attending classes in agriculture held 
in the public scliooLs. The average cost of primary instruction to 
tlie state, including cost of school premises and maintenance, i.s 
about IIS. 4}d. per scholar in average attendance. The revenue 
of the Adelaide University in 1905 W'as ^21,462, 15s. 7d., of which 
was obtained from tlie govornmtmt, g/^9845 from fees and 
£4979 from other sources. Tlie number of students attending 
lectures during the same year was 595, of whom 366 Jiad matricu^ 
latcd. Technical education is well advanced; the School of Mines 
and Industries, founded in 1899, ha<l in 1905 'Uxi enrolment of 1600 
students. IVivatc schools numbered 213, with 725 teachers and 
XO,2 o 6 scholars. Of the teachers 559 ’were engaged in general 
in^-truction, while 166 were specially engaged in particula r subjects. 


The peculiarity of rellgibn Is strength tif the non- Episcopal 
churches. The Church of England, which includes over 40 <>0 of 
the population of the otlur Australian states, claims only 27 in 
South Austridia; and llu‘ Homan ('atlioTi^ Chtircb, v'hose adherents 
number 22 ‘b, ia the other colonies, ntimU'rs about 14 in Smith 
Australia. 'I'he PresbyttTian chtire.hes have also fewer supporters, 
for only 5‘5 ^’o of the population belong to such churches, c<nn]i!ired 
\rith 13 “*0 in the. other colonies. To th(^ Wesleyan cliutchrf; 
T9 of the poiuiliition bt^ong, to the Congregai ional churches 
.17 *’o* Haptisls 5*3%, Liillierans 7'5 %, and other Protestants 
al)out 8 *h,. 

finance . — For the year ending June i9f>5 the state had a pnt)Hc 
revenue of ^^2, 798, 849. whicli is equal <0 77, los. 2d. per inhabitant. 
This amount includes reventu* rereivi'd by the romition wealth 
government on behalf of the state. The priiicit>al sourci's of ]nihlic 
revenue were: customs dutii*s (brdance of amount collected by th<? 
Commonwealth government), £‘533, 1*92; laitd, income aiul other 
taxes, /.H^.ojo; railways, /i, 270, 481; public lands, (192, 337; other 
revenue, £327,‘'^Th Ih*'’ revenue nl the pvovinei* was 

;^778,oo{>, or /4, 4s. 3d. per inliabilaiit : frenn tltaf >'<'af it rose rapidly 
until in tSSi it stood at /2, 172.000, or jj, Tf)S. md, per head; in 1891 
it wa.s /2, 732,000, or tis. id. per head. Tlu* i*xj»enditure for th(? 
3’ear ended the 30th of June 1905 was as follows : r.iihvay woil iug 
ex])enses, jf74(>,(»36; imblie instruction, /iSr,3fi3; iiileri'sl and clia,Ti.;es 
of jniblic d(d)t, /i. 049, 643; other sefvice.s, /<)f 3,201. The de?)t 
charges amount to £2, i is. 8d. per head, and a.f)sorb 36*28 '*(, »>l the 
total rev'eniie ol the state*. Against this niiist lx* placed the net 
n'turii Jroiu sei vict's upon whiui the loan niont'ys were exjHiinh'd ; 
this amounts to about /7jf>,439, so that tlie real biitden of tlic 
state’s d<*l>t is reduced to £’303,184 per annum. On the vdh ol Jnm^ 
TO03 th<‘ ]>iil>lic. ( 1 ( 1)1 of ilx* static stood at £28,727,893, which Is 
(fqual to £78, I.S. id. per head; and (he piirpo.ses lor whicli tin? debt 
was incurred were ; railway construction and equiiiincnt, £13,732,3(7; 
waf<'r su])])ly and sewerage, /4,093/»38; te]egra|)liti iviul telejihoru's, 
£1,010,738 and other works and serv'ices not ]>roduciTig direct 
iTveniH', £8,990,932. Tli(*S(? figures include the debt of f he Nort liiTii 
T(nTitorv 7 'I'he amount of the debt at certain periods beginning 
with i8()i was : — 


Yi'iir. 

Total Debt. 

Debt 
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Head. 
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s. 

(I. 

1861 

8()(»,3i)o 
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8 
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J88i 
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2 
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(>2 

9 

'2 

1901 

2 (», 423 , 8 o 3 

7 A 

2 

0 

J903 

aS, 727, 895 

78 

1 

X 


Defence,-*^ Ah pari of the Commonwealth t he deliiiicu of South 
Australia is imdertakeii by the P’dleral government. On tin? tist 
of L)ec(!mb«r this di fence force of the state totalled men, 

(Comprising i2()2 jiartially paid troops, a ])ai(l staff of 37, and 3178 
rilhnmm. In atfblilion lb tim land lorce there is a c(jrps of J27 nien 
c:i])abl(5 of being employed cm local war vessels, or as a liglil artillery 
land force. 

- South Australia, tliough without coal, was the first 
Australian colony U» liavc* a metallic mine, ami the lirwt. to posse.ss 
a gold-mine, in 1H41 the wheel of a dray, going over a hill near 
Adelaide, disclosixl t«> view' silver-lead ore. In the midst of tlie l)iid 
1iIn(^s in 1843 tlie Kapiinda e.opp(!r-inin(^ was found. In 1843 the 
woiidcriul liairra Hurni coi)per was lirivt WTouglit. he land, 
acres, cost £io,or.o; anil for sevmral yi^ars tlur (livid(jnds 
1(* shareholders were 800 ]»e.r annum. 'Mie first colonial 

inincral export Wiis 30 tons cif hsid ore, value £128, in 1843. 'Die 
copper declineil as prices tell. It was £322,983 in 1883, when rates 
werir £30 a ton, but £7(»2,386 ten y(‘ars b(.;fore with over £90. In 
r88(i most of the mines were closed. Hetween 230 and 400 m. 
north of Adelaidi.; a very rich copj^er district (!xists. I^*ad is 
V(?ry abundant. Maiiganfse, nickel, bismutli, antimony and silver 
lia\b5 been miruxl. 'J in is scsvii in granitic j^L'ices. lion occurs in 
almost all formations and in all conditions. 'J'liere is al)un(laiice of 
h.'iernatito, n3icaci‘ous, ])Og and otlurr ores rich in t he metal. 'J'a.lisk(T 
and other mines ])iiid in silver. The wonderful Silverton, of Harrier 
Ranges, in a desert, is just outside tlie boundary, lh(;ugfi 300 in. only 
from Ade.lai(le wliile 6o(> fnnn Sydney, (lold was got from aquartj? 
vein at lh(.: Victoria mine, near Adelaide, as early as J 84(^, but did 
not ])ay the company. Partial gold working lias been c(jndncl(^d 
at Echunga, <^:c., in soutliern hills. ITiere aio rich alluvial and 
quartz gold mines in Northern Territory, at from kxj to 130 lu. .sciulli 
of Port Darwin. For the year 1884 the yield was £77,935. Df 1349 
miners 1203 were Cliine.s(!. Cold is now w'orkeef at Waukaringa, 
225 m. north of Adelaide. Copper, tin and silver are found iu 
Nortliern Territory. Among other minerals a-sbestos^ roofing 
skit()s and fine* marbles may be named. Some forty yeans ago 
precious stoiK-s, especially garnets and sapphin.-s, wi;r(j gathered in 
the liarossa Hills. C.arbonaceous material is found at the Cooroiig, 
&c., yielding 50 % of oil. Lake ICyre has a rude coal. Kajiunda 
marble quarry is a success. The great copi>er mines at Mooiiia anci 
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Wallaroo ar(‘ still worked, but the production lias greatly fallen off. 
In 1900 the value of copper raised in llu^ j)rovince was ^386,015, and 
Ih ‘ gross production totne end of that year amounted to ^22,32 1 ,9()9. 
The production of copper in 1903 was Ciold to the value 

>(85,555 'vas won in 3905, being chiefly obbiined in Northern 
Territory; the total jiroduction of gold jirior to that year w.is 
/2, 764, 356, The value of mirerals other than gold and co]4*er won 
during 1905 was In 1871 the mineral production of the 

stale was valued at £72^,000, in 3 881 at ,£421 ,000, in 1 891 at /.3b5,ooo, 
and in 1905 at /052,55i. 

Land System. — Th<* aggregate? an?a of South Australia, exclusive 
of the Northern 'I'erritory, is comijuted to be 380,070 sq. m., or 
243,244,800 acHis. About 136,828 sq. m., or a little more than one- 
third, re])re.sent the limits within which the country is at ])resent 
occupied. The ^(> counties proclaimed to dale embrace an area of 
80,433 H<j. in. or 51,489,020 acres, of which 7.Q55.3«5 acres are 
])urcJi ised, 365,526 aenJM are partly purchase<I and 123,735 acres 
liave been grafted for ))ublic purposes, making the total area 
alienated, wliolly or conditionally, 8,442,5()(> acres; 176,537 acres 
are se1 a])art, but not granted, for forest ]Jurposes, and /j 2, 870, 81 7 
acn;sarcf still in posscjssion of tjie Crown but occupied under various 
kin Is of tenure, chiefly for pastoral purposes. In addition to the 
land alienated, there are 17,104,062 acres li'jld direct from the Crown 
liy 19,511 lessees for farming or grazing purjuises. Oulside the 
counties are 299,617 sq. m, or 191,754,880 acres, of which IJ05 
acrej are ]>urchased, 23 granted for jniblic jujrjioses, 76,570,750 
lield by 497 lessees as sheep or cattle runs, leaving 115,184,130 acres 
ojKMi for jiastoral setllcmcnt, if suitable. 

A^ricultufc.- South Australia is ess(?nfially an agricultural stale. 
Ill ils first eslablishnitnil the land was cut ii]) for .s:ile into eighty-api? 
lots with the view of settling the peojile on .arrival, an<l concentrating 
them, instead of having them scattered as in iJie neighbouring 
colonics, in which jiasioral pursuits compl<*t(?ly dw^arh^d the fanning 
indu.stry. This \vis<‘ jirovision made 1 he colony hir years i lie siqqdier 
of bre.idsluffs to Sydiu^y, Melbourne, Brisbane*, rer’tJi and Auckland. 
As neighbours became wheat-producers, Ad<*laide merchants liad to 
seek markets in Natal, Mauritius, the Cajic, or evt?n ICurojK?. At all 
tinvs th'- stale has lent (jvery assistance? to agriculture. As tht? 
colony siiHers mon? from drought than anything else, ])nblic reser- 
voirs are constructe.l and artesian W(?ns an? sunk. Forest cnlliin* 
has es])i‘cially altract(?<l government attention. Ht'foresiiiig and 
the esi iblishinent of nurseries for the trees, fruits and v(?gi“1al)l«‘.s oi 
oth-T lands go hand in hand. I'undreds of tliuusands ol tr<?<?s are 
planted annnally. 

The ehief iiidiistry is wheat gnnving; out of 3,342,f»26 acres under 
cultivation in 1905, 1, 757,03(1 acres were ninler wheat for grain ami 
317,924 iiiid(?r wheal for hay. In some parts of South Australia 
iim* yi'‘Ms are obtained; but taking it as a wfioJe, th<' yield of tlu* 
]»rovinC'‘ is light. During the 1 (ni 'y(?ars tHqi 1900 the return p(?r 
acre s a’ ied from a niiiiimum of i 7 linslr'ls in 1897 to a inaximiiin of 
6*1 bushels in 181)3. South Australian wJie.it is of c.\cellenl quality 
and str(?ngf?i, and well known in Juinqiuan markets, to which the 
provinc<* has sent wdieat since 1 850. '1‘here h.is been little f?xpansion 
of wheat cultivation sinct* 1880; nor, indeed, has then? be<?n .any 
material evjiansioii in the total area under crop. U]i to the year 
mentiom?d, evi'i y season showed an additional area devoted to cnlti- 
valioii; l)ut repeated failure of crojis, due to w-aiit of seasonable rain, 
have disheartened farmers, and much land that w^as formerly culti- 
vated now lies fallow; 1,087,057 acres were fallow' in 1905. 'fhe 
tollow'ing is a statement of Die an a of wheat liaia ested for grain at 
s]>ecified intervals from 1861 : — 


Year. 

Acreage under ! 
Wlicat. 1 

J-'roductioii. 

Average Yield 
])er Acre. 

i86t 

Acres. i 

310,636 ! 

Bushels. 

3.4^0.756 

Bushels. 

11 *0 

1871 

692 ,508 1 

3.907.079 

5*7 

3881 

1,768.781 1 

8.087,032 

4 ’(> 

1891 

1,552.423 

(>.430.488 


1899 

; F778.770 j 

1.821.337 I 

8.778,900 

4 '9 

1 900 

8,453.135 

1 4 '() 

lyoi 

' 1.9^3,247 

II. 253. 148 

i 

I » 903 

J. 7 r> 7-«36 

20,143.798 

! IT' 4 () 1 

1 - J 


The total area under crop during file same period was : t8<o , 400,717 
acres; 1871, 837,730 acres; iS8t, 2,156,407 acres; 1891, 1,927,689 
acn*s; 1901, 2,3(»9,68o acres. In 1905 otlu’r lending i:ro]?s g.rown 
w’ith this acrt*age were: oats. 56,950 acres; b.irley, 26,. 750 acres; 
potatoes, 9340 acres; vines, 23,003 acre*<; ofluT croi?s, 30,532 acres. 

Ill viticulture the province has made consi<leral>lc progress, and 
many Germans are employed in the industry. 'J lic production of 
wane for the year 1905 amounted to 2,845, 853 gallom^, w’hile 16,714 
cw’t. of currants and 8^7 cw l. of raisins w'ere* also matle. T ne w ine 
made is of excellent quality, and 7i8,6()o gallons, of a Itdal produc- 
tion ol 2,845,853 gallons,’ were exported in 1905, princijially to 
I/)Ti Ion. 

'I'lie prodiictif'n of w’ool has been of the chief industries since 
the i' iiiidation of the stale, but of kite yearji it has liec n much affected 


by droughts and low prices, so that the export of locallyigrpwn wool 
in 1901 was cousiderably less in quantity than in 1880, and little 
more tfian halt as valuable. In 1861 the colony carried 3,038,000 
shc-;p; in 1871, 4,412,000; in 1881, 6,811,000; in 3891, 7,745,000; 
in 1900, 5,283,247; and in 1905, 6,202,330. The quantity oi w'ool 
exported in the year last named was equal to 45,214,766 lb, valued 
at ;£i, 668,2I4. ^ cattle-breeding country South Australia does 

not take a jiromincnt place beside the three? eastern states of Aus- 
tralia. The])rc>vincc aejiastiired, in 1905. 647,631 cattle as against 
.520,379 in 1904, 347,666 being in Northern Territory. In i8qi the 
number was (>77,000, and 1881, 315,000. It was between 1881 and 
3891 that; Northcjrn I'erritory was stockc?d. The horses in South 
Aufitralia number alxiut 216,350; the number in t88i was 159,678. 

Although there arc some 30,000 jicrsons engaged in one form or 
other of manufacturing, only 18,664 are accounted for in the annual 
statistics of the state?; these hands are employed in 1339 cstablish- 
m(?nts. The horse-jxiwer employed in the manufactones is 11,756, 
the value of th(? plant being estimated at ;fi, 730,000. 

CommercR.-^ 'I'lic? tonnage of shiptiing entering tht? ports in 1905 
was 2,(i25,997, which i.s equal to upwards of 6 tons j)c?r inhabitant, a 
vc?ry consid(?rable ratio compared w'itli most coiintricjs ; but this 
tonnage is quite beyond the r(‘(jiiiremcnts of the province?, whose 
trade rej)resents only alwnit 750,000 Ions ]>er annum, and is due to 
the fact that Adelaide i.s a yilaoe of call for all the great lines oi 
stc?amships trading betw(?en jCnroyic and Australia ; but when every 
allowance i.s made, it will bt? found that Adelaide is a great shijqiing 
centre and the third port of Australasia. 'I'lie tonnage entering at 
Adelaide? during 1905 was 2,106,854; at Pori: Pirie, 226,903; at 
Wallaroo, 105,228; and at Port Darwin, 116,981. 'I he valiit? of the 
total imports w'as ^(8, 4 39,609, and the total exports ;(9,49o,667, 'I'he 
]>orls command the gi‘c?ater i>art of the trade of the Broken Hill 
and Irans- Darling districts of New South Wales, and thi.s trade? is 
v<?ry valnablt* both to tlic merchants and the railways of tht? jirovince. 
The* trade at the ]>eriods specified was : — 
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The jyreat ex]iansi(>n following 1S81 was due to the opening up of 
trade W’ith the wefdern distrit'ls of New' South Wales. The exports 
of domestic ]m)dnce, tht? value of wJiich is given in the last column, 
when comf)ar{?d witli the other figures in llie table, show how greatly 
the ]jrovince tle]>ends iqion its re-export trade. 'J’lu* chief items of 
trade are breadstiilTs, wool and minerals; the rxjiort of breadstiiffs 
is very variable, tlepeiuling so largely iqion tht* rainfall, which in 
South .Ail'd ralia is extri?mely uncertain. In 1884 tlie value of 
wht'at and (lour e.\portccl was /.?,49i .Sot?, kdling to ^,<>33,426 in 
i88(», aie.l rirung iigam to ,-(2, 107, 735 in 1888. Since ifie year last- 
named then? have been great Ihictuations; in 1898 the export fell 
to /.2 (»i ,898; in 3 S99 it was ^785, 341 ; in 1900, ;{«37,642 ; in 1901, 
;fi,;V 29 ,o 59 ; in T904, 1,649,4 14 ; and in 1905, 2^1^877,318. 

Railways. The linst railway was opened in 1856, and connected 
Adelaide \vith its jwu't, and the following year sav\’"a line constructed 
to Gawler, 25 in. from Adelaitlc. The inability of the government 
to bi>rrow' money at reasonable rates greatly retarded the construc- 
tion of railw'ays in the province, and in 3875 tht?re were less than 
200 ni. of line : in the next ten \M‘ars Soo m. wc?ri? opcmevl for traffic, 
and in 1905 there w'ere I74(> m’. in the state propei and 146 m. in 
Northern 'i'erritory. There w-ere, in addition, 34 m. of j>rivatt‘ly 
owned lines, 'riv ’cost of constructing and equipping the slate linens 
stood at /t 4 ,766,4()5 and the net earnings at ;(538,89o ; this rtqiresent.s 
3*64 on the cajiital invt'Sted. 'I'he actual interest paicl by the 
state upon its outstanding loans was in the? same year 379 ; 
there w-as therefore a l()‘;s of o’i5 upon the w'orkiiig of the lines ; 
but the .state claims that the indirect benefits of railway construction 
far more than compensate for the direct loss. The groi.s earnings 
for the year 1905 Wvjre /i, 3 18,521, and the w’orkiiig expeiifu'.s 
£^756, 403’; the net profit per aVerage mile open being £207, and per 
train mde 34*68 pence. In T905 the number of pas.songers carried 
was 9,870,821, and the goods tonnage 1,684,793. South Australia 
has two gauges, namely 508 m. of 5 ft. 3 in., and 1384 m. of 3 ft. 6 in. 
line. The line joining’ Adelaide with the Victorian border, as well 
.as several of the trunk lines, is on the wdder gauge. 

Posts and Telegraphs . — In 1905 there were 711 post-offices in the 
state of which 299 were also tclograph .st.arion*;. 'khc business 
transacted was: letters and ptistcards transmitted, 26,230,337; 
ne\vsj>:ipcrs, 6,717,787; packets, 1,659,775; and telegrams, 1,244,126. 
'J'he total revenue from these services for the year 1905 was £27.] ..^ 92, 
and the expenditure ji259,<>56; iu these sums are included the 
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teiDphonen'eveiiue and expand itupe, the farmer amoununj< to £25,8 1 5. 
'J'heKc; sums are exclusive; oi revenue recenved by the Coninioii\vct:Uth 
govt;rnment. The use of teU?j)houes in Adelaide is rapidly exlendin;; ; 
in 1005 there were eleven exclnuiges and 2264 Itdephoues in actual 
use. There were O092 m, of telegraph line in t>|M.‘ration in that year; 
tlie state owns the princii)al overland line by which cominunicalion 
wilhiEtiropc and the Kast i.s maintained. 

hanking,- -'J he assets ol all the lwj\Us (d issue trading in South 
Australia at the end ol I feceinber 1003 amounted to ^7,425, 775, 
and the liabilities to ;(7, 023,000 ; thesv latter com]inst;d tle]>osits 
at call and at interest, yjo,t<0(>, 281 ; notes and bills in cireuialiou, 
/381 ,573 ; and other liabilities, /52,929. Among the assets were coin 
and bullion ,801 ,091. 'I'he South Australian ptrople are very thrilty , 
and tliirty-one in every hundred lifive accounts with the savings 
banks. On the 30th of June 1905 the tie] >ositors numbered 120,821, 
the amount of Ihnir credit being /j4,3^<>i3.‘)^. a sum equal to 
/34, lOH. 9d. per deptxsitor. t aking de])osits in banks of issue and in 
savings b.:iiiks together, the total was £11,180,039, which is equal to 
/29, 12s. ^d. ]>ci' inhabitant. 

Authohities. — K. G. Blackmore, The Law of the Constitution of 
South Australia (A<lelaide, 1894); 11 . Y. L. Brown, A hecord of the 
Mines of South Australia (Adelaide, 1890); John Kdnie Brown, A 
Practical Treatise on Tree Culture in South Australia (Adeliide, i.SM); 

J. Conigravc, South Australia : A Shelf h of Us History and 

Resources, A Handbook com failed for the Colonial and Indian 
Exhibition in London^ (.Atlelaide, 1880); B. T, Finuiss, I'he 

Constitutional History of South Australia^ (Loudon, icSiSo); 

K. Gouger; The Pounding of South Australhi, eJitctl by 1 *^ Jlodiltr 

(London, 1898); William liarcus, South Australia : ' Its Histor\\ 
Resources,, Productions and Statistics (Lon. Ion, 1870); lulwiu iJoddiT, 
The History of South Australia, with maps (2 vols. 8vo., J.tmdoii, 
1893); S. Newland, The Par North Country (Adel title, 1H87); South 
Australian Year Book (1904-1903); T. A. Coghlan, Australia and 
New Zealand (I9‘»3“t904). ( 1 . A. t\) 

History. — Thonpfh the roast of Northern Territory was well 
known to Portuguese and Spanish navigators as (‘arly as j)erha])S 
T 530, being called Grrcat Java, it was not surveyed till 1644, when 
Tasman laid down the line of shore pretty accurately* 'Tlic 
western part of the southern coast had ]>et?n seen and named 
Nuyt’s Land in 1627. But I'lindcrs, ])y liis dist'tfvcry of the two 
great gulls, Kangaroo Island and Kneounter P»ay, in 1802, 
was the first to reveal Soutli Australia jiroper. Captain Sturt 
descended the Murray in 1830, and looked over llie iiills near 
Adelaide. The first to direct attenti(»’.i to a sett lenient tivre tv.c; 
Major BiircMi, who coininunicatcd with the colonial ofiic(‘ in 
J'ebrLiary 1831. His .suggestion was to establish, at no charge 
to the Briti.sh govornmcuit, a privailc company, that should 
se’ttle u party on Yorkc Peninsula. He believed u large river 
entered Spencer Gulf, In August Cohjnel Torrens and others 
j)ruj)Osed to purchase land between 132'^ and 141"* -500,000 ucre.'^ 
at 5s. an acre. Some were in fu\'Our of Spencer Gulf, others of 
Kangaroo Island, and af(?w ior the mainland towards tlv^ Murray. 
Memorialists in 1832 sought a charter fur the South Australian 
Association, giving cxteu.sive janvers of self go\ernment. Land 
sales w'cre to pay the j)a%sage.s of free labour, chiefly young 
married pco]>le, and no lonvic ts were ever to he sent thither. 
Lord Goderich did not favour the s('herne. and thought u colony 
with free insLitulions miglit ]»ri judice the interests of New Soutli 
Wales, wliile free trade w’ould interfere with the En/dish navi 
gation laws. After much negotiation, the ICngli.sh authorities 
regarded the .scheme more favourably, but would not consent 
to give the company the pow'crs tliey sought The (ompaiiy 
receded in their demand >, and offen^d security for the. proper 
observance of law' and order, w'hiie tlepo:dting cm.li for the 
purchase of land. Captrn Sturt in 1834 informed the « olonial 
secretary that Spencer Gulf and Kangaroo Island were objec 
tionable, but that the ea.stern side St Viiicont Gulf was 
the best locality. In 1835 the iv-in-stry rut ■ n act passexi for the 
erection < f a f olo iv under commissioners appointed by the 
Crown, who would bi* re:;ponsll)le for then- acts to the Briti.sli 
government. It was arrange d t)mt a local government .should 
be established w'^hen the settlement had 50,000 peojile. Mr 
George Fife Angas advanf’ccl a large sum as security to the 
state. Though the first settlers wore sent to Kangaroo Lsland, 
all were afterward.s gathered on the Adelaide plains. The 
colony w'as proclaimed under a gum tree cn the 28th of 
Decemb r 1836. Great dekty took placie in the surv<*y of land. 
The South Australian Compiuiy purchased large tracts from 


the i:ommissiont rs at 12s. jw acre and sold at ao.s. A general 
speculative spirit armited progroivs. Gox ernor Gaw'ler went into 
extravagant outlay on ])ul)lic buildings, 6:t ., and drew agaiii.st 
orders upon the English trea.sur\ . Such dillicullies arose that 
the British rulers had to suspend the charter in 1841 and make 
South Australia a ('rown colony. A revival of ]irosperily took 
place when the farms wert' tilled and povertx* had taught ])rii* 
dence. Gojiper and lead inin^s were subsecjiiently diseovered, 
Kapundu in J*S43, and the Burra Burra c'opper-nune in 1845. 
greatly aided in the restoration of i;onuncrcial credit. 'The gold 
fever in Victoria drew off mmihers in 1852 ; but the good prices 
then realized for breadstuffs gave a gnait inipetu.s to farming. 

In 1856 the I'olony was given it.s own constitution and self- 
government. ()n the attainment of autonomy Governor 
MacJIonnell, in closing the last session of the then partially 
nominated legislature, made u.se of tlie following xvords : 
“ 1 confidently expect that llie extendt‘d politii’al power en- 
trusted to the peojile of thi.s country, and the universal sulTruge 
conceded by the new' constitution, will jirove in reality a saft* 
and cons(‘r\ali\T measure; and whilst conferring the utmost 
possible power of .self-government, will render stronger and 
more enduring than ever the (‘herished ties of afTirlion and 
loyally which link this province to the ihront oi our re.specled 
and beloved .sox'er(‘ign.” This firediction appears lo have lieen 
amply x erified : South Australia enjo) .s the reputation of being 
one of the must progre.ssive and at the .same time one of the nuKSl 
stable of (‘xisling eommimities. From its origin as the venture 
of private entiTprise the .state has jia.sseil throiigii orderly 
.sluge.s of evolution up to the zenith of democratic government. 
Such alterations as have been made in llie (‘on.stitulion hax'c been 
in the direction of a still further enlargtfment of the franchise* 
J*ayment of members proved to lie the corollary of manhood 
sulTrage. In 1887 a temporary act was pas.sed for tlu‘ pa)'ment 
of (,200 a year lo eac h member of both liouse.s, anrl in 1890 
the law was made |)(rmaru‘nt. Thus was nauiered po.s.sible 
the direct repre.scnlution of all cho:sc.s. Soon afterwards the 
parliamentary Labour parly came into i:xistence; this forms 
a cou.siderable proporlitiii of the niembershij) of b(»th lioii.ses, 
and includes in its ranks men of the highest intelligence, in- 
dustry and clorjiiencc. Ir. r8()4 thir jirinciple of “ one man one 
vote wa.s extended to that of “ one adult (au: vote ” b}' the 
inclusion of women as voters on terms of ub.solule equality 
with men. 1’here is no bar to the election of women lo parlia- 
ment w'licnev'cr the ektclors think fit lo be .so reprc.S(‘nte(l. 
The dtJegates to the Federal ( onvention and to tlie (ommon- 
wealtli })arliaineut were in Soutli Australia elected by the 
combined vote of men and women. ICIections were formerly 
held in .successive baU'hes, but since 1893 they have taken place* 
siinultunejously in all thi? di.stricts. Elcclejral expenses are 
rigidly limited, both as toobject.s and amount, and u declaration 
of money thus expended ha.s to be filed by evcTy caiidirlate. 
j\xperiencc has demonstrated that, ow'ingfo the intrusion of tlie 
})er.sonal element, general elections have often failed to afford 
conelu.sive evidenee of the .state of the jxipukir will. Attention 
was therefore direc’teci towards the referendum as u means of 
obtaining an unquestionable verdict on important yuiblic issues, 
although no general statute was furimilated on tin; .subject. 
In 3896, at the general elections, the following questions were 
.submitted to the electors ; “ Do you favour (1) the continuance 
of the pn'.sent system of education in the state .schools ? (2) the 
introdiietion of i criptural instruction in the .state schools during 
school hour.s f (3) the paynient of a capitation grunt to denomi- 
national .schools for .secular result.s?*' An overwhelming 
majority j)ronoun'’cd in favour of (i) and agaiast (2) and (3). 
Again, in 1899, a <Iir( /.;t \'ote was sirnilarl}' taken on the question 
of household franchiser for the legislative f oundl. Undoubtedly 
the praflical applic;it ion of the referendum in South Australia 
laeiliUited tlie adojition of this princijde in the* ratification and 
in the method of amendment of the Commonwealth constitu- 
tion. The right of the Second (!huniber to .suggest amcmdinents 
to bills which it has not power to amend was liurrowed by the 
('ommonwealth from the constitution of South Australia, as 
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also was the idea of a simultaneous dissolution of both houses 
as a means of overcoming possible deadkK:ks Ixitween the 
chambers. As one among many improvements in parliamentary 
prwedure may be mentioned the practice of permitting hills 
lapsed owing to prorogation to be replaced on the notice paper 
in the ensuing session by motion without debate. 

In partially sctlltxl countries such as South Australia the Crown 
lands policy rivals linaucc in engrossing the attention of the legisla- 
tuns, but as time goes on the relative iinportanco of 
thrown l.hefso subjects varies in inverse ratio. The (jarlier 

Landa» buclgotH, compared with tliose of later years, wImju 

the country had become more fully developed, might be 
to resemble the finances of the nurstjry, whereas the initial alien- 
ations of land, comprising the most cemtral and most valuable 
blocks, iieccjssarily rtur])assed later transactioiis in significance, 
^ny phafyfs of ])ublic opinion as to the method of disposing of the 
Crown lands liave been witnessed. A general review indicates 
clearly that the change has boon uniformly in the direction of 
removing impediments and inertjasing facilities for the settlement 
of the peojde, either as freohuldors or as state tenants, on t lie land. 
Under the auction system the land was allotted to the higJiesl bidder, 
with the lesult tliat the jiaymenl of the purchase- money fretjueiitly 
exhausted the resources of the setiler, and subset] uent nilief had to be 
alYordcd by ndaxation of the conditions of the agreement to juirchasc. 
Kventually land boards were created to allot selections to applicants 
at low rates and cUifvrrod ])urchase. Periietual leasers are now 
taking the ])lace of absolute alienation, 'fhe tenure is equally good 
for all purjioses of tht? bona-fide settler, and cajhlal wliich would 
oth(?rwlse be sunk in acquiring the frcidudd is set fn>c for making 
improviniients, purchasing machincTy and the manifold Te<|uirem(’iits 
of efficiriit hu.sbandry. Small blocks of 20 acres, or not exceeding 
j^foo of iiniiiiproved value, can be obt<i.iue(l by working nuni in the 
vicinity of towns, thus on the one hand affording the necessary 
supply of agricultural labour during tiie busy seasons, and on the 
other hand providing a homestead wliich th(; iioldor can wit li a<lvan- 
tage cultivate at slack times when unenqiloyed. Provision was 
made, under the Closer Settlement Act of 1807, 'for the repurchase of 
large estates for agricultural purjiosc's; thivse lauds are leased to 
farmers at an averag<^ rent of about ‘*0 un the value. T lie iTuluslry 
of wlioal -growing has received an imiietus through the sy.sie2n of 
drilling in a small <|uan1ity of phosiUiatic maiiurcj with thc' seeil. 
Uy this means exhausted hinds iiave b(u'u restored almost to primi- 
tive fertility. Vine-growing has now lieeoine om; of ihe staple 
industries, and, owing to stringent jirecau lions, thc^ .state remains 
free from the scourge of pliylloxera. Tlic groat bulk of 
the uualienated laud of South Australia is held in huge 
and Water- areas by Crown tenants, known as squatters, under 
pastoral leases, wdiich now have a currency of ^2 yi^ars, 
with security of tenure. In when the uncniployi’d wtTe very 

numerous, the government eslaldished co-operative village seltlc- 
iiicnts on tracts of land adjoining tlie river JVhirray. Sevi'ii of these 
are now in existiMice as irrigation colonies. Tlie water is raised from 
the river by rotary jiunqis, and ilistvibuled liy means oi chaiinehi, 
after the plan ado])tod at Keiimark. Uy the arM>lioation of water 
to the adjacent sun-steoped soil, miles o1 worthless nvalks* scrub 
have been converted into vi.stfis of vineyards, orange groves and 
orchards, 'i'he jiaraiuouut iiiqiorlancc of water-supply and con- 
servation has received over increasing recognition. 3 he ihvtaloo 
reservoir has a crqiacity of Hoo,ono,of»o gallons, ami fpim its fw)5 in. 
of trunk mains a district of over t, 000, 000 acres is reticulated. 
U'he su]iply of Adelaide and its vicinity law been reintorced by a 
reservoir at Hap])y Valley, having a contour of about 7.J lu. at high- 
water mark, and containing j,0j)O,(uu),t)oo gallons. The reservoir 
was form(?(1 by the construction of an earthen embankment 2643 ft. 
long and 72 it. high; this is lilled from f ho Onkaparinga rivor tln-ough 
half a mile of stool main, o ft. in diameter, and 3A iiu of tunnel. 
\\\)rks on a Uin?c scale have also been constructed ^t I3undale(?r 
and Tkvrossa. Tiie custom for many yt\ars jiast has been to construct 
these* and other great ])nblic works tlepartm<*n tally instead of by 
contract. Many artesian wells have been sunk on the routtis lor 
travelling .stock in the interior. The Ingres uf stmie of those exceetl 
30CK) It. in deptli, and flic supply varies from 200,000 to 1,000,000 
gallons a day. Around some of these wells in tlu* far north planta- 
tions of date-palms have yielded excellent ri'snlts. 

South .Australia was founded when the tide of the laisses-faire 
regime was running high, and a patriotic bias in the customs tariil 
was regarded as an unwarrantable restriction; it is thon*foro not 
surprising that free trade slxoiild at the outset ha\'c received many 
adherents. There w’ito not w^anting, ho\v<?vGr, some who saw clearly 
tliat a country almost entirely occupied in primary production 
would prove but a btirren field for the cultivation of the many-sided 
acti\’ity necessary to a conqilote national life. It w'as also main- 
taiiietl that if inducements were given to capital to embark in home 
industries, a cheapening of the product, due to ap])roximation of 
supply and demand, would ensin*. In accordance with these views, 
a protective bariff was adopted in 1885, 'IVo years hitvr the duties 
were increased and extemcTod* Tlie establishment of manufactures 


and new industries opened a oareet for youths of inventive and 
mechanical aptitude, and in several instances the predicted reduction 
in price of the protected article has been strikingly manifested. 

(hwj of the most notable dovelt^pmcnts in public policy consisted 
in the extension of the sphere of the state so as to embrace activities 
formerly considered to be solely within the province 
of jirivatc enterprise. Kailways from the outset have Oavemment 
been government undtirtakings, .so al.so have been BaterpHae- 
waterworks of any degree of magnitude; telegraphs 
and Ichqihones, taken over by the Commonwealth, have alwa3rs 
htmn regarded as state monopcilies. A public trustee undertakes, 
when d<?«ired, the administration of estates. In 1895 3- state bank 
was <i)stablished to pivividc farmers with the necessary working 
capital at lowest current rates of intcrc.st. A state produce d^pot 
was also organized at the same time to assist farmers in jilacing 
their produce to the best advantage on the world's markets. 
Froducc is received by the department of agriculture, prepared for 
shijunenl, certifned a.s to <].uality, and graded. Small parcels from 
a number of protlucers are grouped together in one consignment ai^ 
shinied at the lowest rates. 'Tho govemmtmt of South Australia 
also undertakes, if so desired, to act as agent in London for the con- 
signor, and tv) arrange for the sale of his produce ; so that a farmer 
wlio has no representative at the port of di^stination, hut is desirous 
of ascertaining wdiethcr a profitable trade can be established in any 
class of produce, hnja only to sejifl tho goods to tho dep61, and await 
the arrival of a chocpie wh<m the sales accounts come to hand, An 
advance amounting to three-fifths of tne value of the produce at 
5 % is made if rlesiretl. Wine slnpptxl through the produce d6p6t is 
analysed and examined in bulk by government expi^rts, and if found 
to be both sound and ])nrc is sent to the bonded d6p6t in London 
with a ec'rtificiile to that effect : this is recorded on the hibel of tho 
bottles in which it is retailed, under the name of the “ Orion " brand. 
Cyanidf^ works have betm crtMitcKl in various centres for treating ore 
ni.ised by minors working in th<* neighbourluxid. State smeltem 
for r.op])er ore have b(K?n built at Port Augusta, but are not now in 
operation. There is a Factory Act permitting the establishment of 
wages iKiards, and also legislation providing for a weekly half- 
holiday and the early closing of slaips. A conq^iilsory Conciliation 
Act (hials wiili the jirevention and settlement of industrial disunite®. 
The Itight Hon. G. C. Kingston was tin; ])ioncer in Austniiasia of 
legislation of tills description. These measures were at first 
denounced by some as Socialistic, and were regarded by many as an 
undue inti'rference with private enterprise. Some of the state aids 
were, howt*v(T, S])ccdily rt*cognizod as affording additional incentivirs 
to industry, and by enabling producers and workers to obtain a 
better return for tiieir labour may fairly be held to have assisted 
rather than to liave retardi‘d private (*ntcq)ri.sc. In 1893 a bonus 
on butler export(‘d to the world’s markets was successful in bringing 
into existence* a fnllv equipped export trade, ihiblic opinion in 
Sontli Australia has little tolerance with laxity. Children are pre- 
vented from selling artich’S in the streets after 8 p.m., and are not 
allowed to fetch beer from ])ublic-hoiises. The age of consent 1ms 
been rai.sed to 17 years. The notification by niedical men of cases 
of ]>uliiio)iary tuberculosis to the local authorities is compulsory. 

No pains have Ix-en spared to ktM*p pace with modern improve- 
ments in popular education as an indispensable feature in democracy. 
South Australia htd'ds in reverent and loving memory paucatloa 
tlie name of John -Anderson Hartley, the originator of 
the state school system, who died in y-^id to whose character 

as a man and genius as an organizer tht^ schools of South Australia 
will remain as a perennial monument. School fees for children 
under the compulsory ago of 13 were aboUslied in 1891, and in 
1898 the older chiklrcii were also admitted free. Sludent.s in 
training have now the advantage of a two- years* course at the 
university. Technical cductilion has received much attention. A 
foundation was long ago laid in the primary schools by the inclu- 
sion of drawing as a compulsory subject, and by affording facilities 
for manual training. In 1889 the South Australian School of 
Mines and Industries was establi-shccl, and under the presidency 
of Sir Laiigdon Honvthon proved a most valuable inMitutum, 
Other technical schools are in ojieration in industrial and mining 
centres, A rwerve of 2 acres is attached to all new country 
schools, and sv.stematic lessons in practical agriculture are given 
by many teachers. In order to encourage tree-planting, a yearly 
school holiday devoted to Ihi.s purjiosc, and known as Arbor Day, 
was cstablish'cHl in iS8(). With a similar object the state has dis- 
tributed. free of charge, 5,000.000 forest trees to 21,000 persons. 
Ovex 1,250,000 vines have also been given away. The bo>'s' field 
club (1887). with the motto ** The Naturalist loves Life." under 
the direction of Mr W. C. Grasbv, was one of the pioneers of Nature- 
studv. A state socondarv school for girls ha.s been for many years 
self supporting, and in 1S97 secondary agricultural schools for 
bovs were organized in Adelaide and other centres. Half the school 
hoiirs of each dav arc spent in the class-room, the remainder being 
devoted to workshop, field and laboratory practice. An agri- 
cultural college at Roseworthy, 25 m. north ol Adelaide, imparts 
a high'Class theoretical and practical training in the various br.anches 
of agriculture, including viticulture and wine-making. The teg 
charged is £^0 a year, including board and lodging. Information 
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ftp to pfa.'cricii! anti husbandry is <liS8ettun«vt«cl Ainon^ the 

farmers by means of an agricultural bureau, vrith iitiihcrous brunclies 
throughout the country. A journal is puMished conjointly by the 
dopartmontH of agriculbire and industry, containing roporVs of 
the proceeding.^ of the bureaus and articles by govern men t expertK, 
together with iiKhisIxial topics and matters of interest to artisans, 
and also particulars furnished by the labour bureau as to prospects 
of emplojTncnt in various districts. (J. A. Co.) 

SOUTH BEND^ a city and the county-seat of St Joseph 
county, Indiana, U.S.A., at the head of navigation and on the 
southern bcncl(hence the name)()f the St Joseph river of M ichigan, 
and (by rail) 86 m. E. by S. of Chicago. Pop. (ipoo). 35,099, 
of whom 8601 were foreign-born (indudiiig 3053 Pok‘.s and 
2402 Gemians); (1910, census), 53,684. Land area (jc>o6), 
6*2 Kq. m. It is served by the Grand Trunk, the Lal^e Sht're 

Michigan Southern, the Michigan ('entral, the New Jcrs(‘y 
Indiana & Illinois, the Chicago, Indiana & Southern, and 
Uie Vandalia railways, and l)>- four inier-urban electric lintts. 
Among the principal biiilding.s are the <‘ity-hall, the (ounty 
court-house, the public lilirary, and the Oliver Hotel. In 
Notre Dame, a suburb, are St Mary's ('ollege and Acatk'iny 
(Roman Catholic, cluirtered 1855) llie university 

of Notre Dame ciu Lac (Roman Catholie, fir.st opemd in 
1842, and chartered in 1844). In T910 the university had 87 
instructors, 1005 students, an<l a library of 60,000 
It is the headquarters of the order of the IMy Cros.s, whose 
sisters have charge of St Mary'.s College and Aeiwk'my, South 
Bt?nd ranked fourth among the manufacturing citie.s of the 
state in 1905. Its industrial e^stablishmciits include carriage 
and w'agon work.s (those of the Studebakcr Bros, Manufaduring 
Company bc’ing the largest in the world), plough and agricul- 
tural machine works —the Oliver Chilled pjow Work.s, founded 
by James Oliver (1823 1909), being particularly well known-- * 
the wood-working department of the Singer Sewing Mac'hine 
Company, iron and .steel foundries, flour-mills, and paper and 
pulp mins. The water-supply is obtained from 122 artesian 
wells, with a daily capacity of about 2.1,000,000 gallons. Soutli 
Bend was thci site of an Indian village and of a French trading 
ost. It W'as settled about 1820, laid out about 183J (when it 
ccame the county-scat of St Joseph county), incorporated 
as a village in 1835, chartered us a city in 1865. 

SOUTH BETl^EHEM, a borough of Northampton county, 
Penn.sylvania, U.S.A,, on the Lehigh river, aUiut 57 m. NAV. | 
of Philadelphia, and opposite licthiehem, with w'hich it is con- 
nected by bridges. Pop. (1900), 13,241, of whom 3322 were 
foreign-l>orn and 115 were negroes; (1906, e.slimate), 15,005. 
It is served by the Lehigh Valley, the Philadelphia A: Reading, 
the Central of New Jersey and the Lehigh <S,* New England 
railways. The borough is the .seal of Lehigh Univer.sity. 
This in.stitution was founded in 1865 by A.sa I'ucker, who llien 
gave {$500,000 and 60 acres (afterwards increased to 115 acres) 
of land in the borough, and by his will left to tlu? university 
library $500,000, and to the univiTsily an endowment of 
$1,500,000 and a large interest (about one-third) in hi.s estate. 
The university was charterc^d in 1866; it embraces a school of 
techmflogy, with courses in civil, mecdianiral, metallurgical, 
mining, electrical and chemical engineering, eleclrornetallurgy 
and chemi.stry, and a school of general literature (1878), with 
clas.sical and Latin -.scientific coursc.s. In 1908-1909 it bad 68 
instructors, 1720 studc'fits, and a library of 127,000 volumes. 
The principal buildings of the university are Packer Hall (1869), 
largely taken up by the department of civil engineering, tlu; 
chemical and metallurgical laboratory, the physical an<l elec- 
trical engineering laboratory, the steam engineering lalioratory, 
Williams Hall for mechanic.al engineering^A’c., Saiicon ITall for the 
English department, Christmas Hall, with drawing-rooms and 
the offices of the Y.M.C.A., the Sayre astronomical observ'atory, 
the Packer Memorial Church, the unive.^sily library (1897), 
dormitories (1907) given by Andrew’ Carnegie, Drow'n Memorial 
Hall, a students’ club, the college commons, and a gyninasium. 

Soulsh (Bethlehem is the .see of a Protestant Episcopal 
bishop. The Bethlehem Steel Company manufactiire.s here iron ' 
lincl Steel, including Bessemer .steels, armour plate, .steel raffs, . 
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government ordnance, drop forgings, troil and steel castings^^ 
stationar\’ engines, gas engine.^, hydraulic pump.s, projectiles,] 
steel shaft and pig iron; zinc is smelted and refined; and 
there arc large hosiery and knitting mills, and silk mills and 
cigar factories. The total value of the borough's factory 
products mcrea.sed from $9,964,054 in 1900 to $15,275,411 in 
1905, or 53-3 ‘;o. 

In 184O a water-cure was established where St Luke’s 
hospital now stands, in the adjoining borough of Fountain 
Hill (pop. in 1900, 1214), and for a few years this attracted 
a considerable number of ^dsilo^s during tlie .summer sea.son. 
Ill 1853 works were establislied for the manufacture of wliite 
oxide of zinc from a calamine found here, in the next year 
metallic zinc was produced, and in 1865 the 15 r.st sliec’t zinc 
made in America vva.s rolled here. The borough was incor- 
Iioruted in i8(>5. 

SOUTHBRIDGEt a township of Worcester county, Massa- 
chusetts, tbS.A., on the Quiniibaiig riv(T (which here falls 
165 ft.), about 20 111. S.S.W. of Worctrster. Pop. (1900), 10,025, 
of whom 34(>8 were foreign- born ; (igio census), 12,592. 
Area, about 20 sq. m. I'hc township is served by the New 
York, New IIa\en 8: Hartford railway, and by inter -urban 
(electric ) lines to l\'ureester and Sfiriugfiidd. Tliii SoulUbridgc 
public library (1870) contained 22,000 volumes in 191I0. Optical 
goods, cotton, w’oolien and print goods, cntlery and .shultle.s 
arc tlio principal maniifacUire.s ; in 1905 the value of the total 
factory product was $4,201,853. "riiv factory of the American 
Optical (.'ompany here is jirobably the largest of its kind ii» 
the world. 

In 3801 a poll pnri.sh, named th(‘ Second Religious Society 
of ('harlton, and popularly called llone.st 'Jown, was formed 
from the we.st part of Dudley, the south-w(‘st part of Charlton 
and the south-east part of Slurbridge; and in j8j 6 this parish 
became the town.ship of Southhridge. 

Set- the J.oaflris published (tooi sqq.) by the (Ji|iwal)aug Historical 
Society of S()Ulhl)vi<l|;e. 

SOUTH CAROLINA, a South Atlantij* slate of the Hniled 
Slat< s of America, and one of the original thirteen, lying be- 
tween latilude.s 32'’ 2' and 35'’ 37' N. and b(‘tw'-eun longitudes 
78'' 30' and 83^’ 20' W. It is bounded N. by North t'an)linu, 

by North ( arolina and the Atlantic 0 (‘(>an, S.E. by Ihf; 
Atlantic Ocean, .SAV. and W. by the Savannah, Tiigaloo and 
(dicittooga rivers, which separate it from Georgia. Its total 
area i.s 30,989 stj. m., and (jf this 494 s(j. m. are waU;r surfiu e. 

I Sur/ftrr J^'rafurrs. Stmlb ('arolina is mainly in the (V>;istal I'lain 
I 'und J’icdmorit rcc.ions, tmt in the north west it c'xlcnds 

sli'ditly into 1b<* Aj)paUu:hian Mountain region. Locally ihe 
C(>;iKtal T lain r(*glon I's knowni .as lho l.ow* Country, an<l Ihe Tied- 
n!(»n1 rMatciin and Ayjxxil.aehian ‘Mnniitain regituis arc? known ;»,s 
Hie TTp Conniry. The coast, about 200 ni. in length, is gc^nerally 
low'. I'or 00 m. .south w-est of the North Carolin.i, border it is un- 
broken aJid lined with s. smooth, hard lie.'iel) ol light rc>I(;ured sand, 
)»!it below this it becf;ii:es inrreu.singly broken by cstu.tries .'in<l is 
lined with fl.al a.nd low st‘;i.d, stands that inere.a.se in .size’ .'ind mimbn 
toward ihe Clecjigia border, h’or .abouf 10 in. b.-.ck frotn the? coast 
the r.oasta] Jdain region is o(TnT)iefl very larp.c'ly by salt iiiurshes. 
Then, although still conLinuing llat, the Mjrfaee fiscs at the? rate of 
about ft. pc'f mile lor 40 m. or more?; beyond this it ri.s<?s more? 
rapiclly, re.ar.hi.'S a niaximum eli-v.'ttion in J.exinglon county of 
about *700 ti. above? the sea, and becomes inrrensinply brokc*n into 
rolling ])Iale{nis ;ind deej) valleys to th< h‘’a]l I.iiK’, which marks Ihi* 
boundary betwej'ii the C'oastal Plain jiiid the Pieejme»nl Plateau. 
This line, .'?1 whicli the south-east flowing livers f;dl from higlwr 
level.s in tin- crysiallim- rocks of the Piednjont Plateau elown to 
soni(?what lower levels in the sr»fter rocks of the? Coastal Td;iin, 
jiassos ilia g'eneral south-west flirect ion from the North Carolina 
border north-cast of Cher.aw through C.'iniden and ('olumbia to the 
Save.nnah River rmpositc? Aiigii.sf 'i, (ieorgia. The Jdedmont nalt;;iu 
region, ri.sing gradually from an elevation of a))OUl 500 ft. along 
the l all Line to iOf>r^ ft. or more in the north- we.st, is a jjlateau 
broken into undulating ridges and deeply cut vaJl<?y.s. In tlie httuiU 
.section of S<iUth Cartilina which i.s tfavcr.sed by the Appalachian 
M<iunlain region .a few mountains of the HJuc Ridg<? rise abruptly 
from the foot liills to .541:5 ft. in Mt TMnnacIe, .5218 ft. in ('aesars 
Head, and :>r'7 ft. in Table Rork. The highest point in the stale 
is S.'e sifnes Mountain (.'{548 ft.) in the J 31 ue Ridge and on the North 
( e.n'Iina st;;.te line. The mean elevtition of the entire state is about 
350 ft. Thu principal rivers rise in the Appalachian Mouiitallia 
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and flow south-east into the Atlniit ic Ocean. In the micIdJo section 
the Saiilce .Kiver is iormed by tJjc confluence of the Wuieree^ which 
is known in North Carolina as tlje Catawba, and the Coiigaree, 
yhich is in turn formed by the Broad and the Sainda, and the l)asin 
)£ this system embraces about oncdialf the area of the slat e. In the 
lorlh-east the Great Pedee and its Iribuvaries — the little J'cdee, 
^accamaw and Lynches — are wholly within the C oastal l lain, but 
.he main stream is a con tin nation below the hall Line of the Yadkin 
which rises in tlie iiioinuains of Xorlh Caiolina. On the 
ieurgia border the Cluittooga Kiver, rising in the Blue Ridge, 
jocomes tributary to the Tugaloo, which in turn becomes tributary 
,o the Savannah. Tlie Combahee and the Edislo, iji the south- 
east, and the Black, north of the Santee, arc the principal rivcis 
•hat rise within the Coastal Plain and flow direct to the ocean, 
in the Piedmont Plateau region the current of the rivers is msually 
»wift, and not infrccpiently there, are falls or rapids; but in the 
.'oast-U I^lain region the current becomes sluggish, and in times 
)f high water the rivers spread over W'ide areas. 

h'attna. The principal animals and birds in South Carolina are 
leer, nibbit.s, squirrels, uj)oSHunis, musk-nils, racoons, minks, 
{eese, ducks, wild turkeys, *' ])artridgo " (quail or bobwhite), 
Youdcock and snipe, i^'oxes, l)ears, wolves, lynx (wild cats) and 
>tlei-s are very rare, and jnimas (]iaiithers) and beavers long 
igo disappeared. Common among birds of ])rey are owls, hawks 
iiul kites, and there are many turkey buzzards. Song birds are 
uimerouB and of many varieties; among them are iJiruwhes, mocking 
hrds, blue birds, robins, wrens, chickadet's, warbltiis, vireos, 
.j)arrows, bobolinks (reed bird i oi ric(i birds), mc;a<low larks 
Liid onoles. In the bays and lower courses of the rivers are jK)r- 
K)ises, whiting, t«.!a bass, channel bass, shad, sturgeon, mullet:, 
Irum, bluefish, snappers, sheepshead. weiikhsh or squet.(?ague, 
groupers, and several other kind.s of lish. Oysters, crabs, shrimi) and 
errapins are also abundant here, and in ‘the inland streams are 
ome pike, perch, trout and cattish. 

Flota . — From the number of palmelloes along the coast South 
'arolina Ins beconie jHqiulaily known as the Palmetlo slate. 
Scarcely le.ss conspicuou.s for .some distance from the ocean arc the 
nagnolias, the live oaks drai.>ed wdlh long gray moss, and the leeil- 
lovercd marshe.s. In the swamjis there arc cypresses and some 
;um an<l bay trees. In most of the ujilands of the Coastal Plain 
egion the long leaf pine is predominant, but large water-oaks 
md undergrow'tlis of several other oaks and of hickories art; iu)t 
incomiTioii, On the J’iedmonl Idalean and in some of the inoic 
I illy and heavy-soil sections below tin? b'all Line llicre is some 
hort-leaf pine, but most of llie tnu's in these seeiums are of the 
lardwciod varieties ; deciduous oaks an* most e.omniun, but beech, 
)irch, ash, maiile, black walnut, chestnut, syciuiiore and lnli]» 
rees also abound. On the moim tains are the cucumber tree, 
aurel, white pine and hemlock. Among iJuligt?nons trees, shrubs 
.nd vincjs that btiar edible fruits or mils the state has the bluck- 
lerry, grape, pawpaw, ]>ersimmoii, plum, crab ajiple, hickory, 
ihes’tnut iuid hazel nut. 'FUe luiglish walnut, pecan, apple, apricoi, 
>ear and cherry are also cultivated. Both medicinal and flowering 
ilaiits are exceptionally afmnd.anl; a few of the lorim'r are ginseng, 
Tiakeroot, l»loodroot, hore-hound, Iborouglnvurt, red root {('cano- 
hua Amfricanm), hor.se mint and wild flax, and ])rominent among 
he latter are jessamines, azaleas, lilies, roses, violets, liojiey- suckle 
,nd golden-rod. Venus's flytrap is foimd along the coast. 

Climate. —Along the coast the climate is comparatively mild ami 
quable. At Charleston, for example, the mean winter lom|>erainre 
s 5P’ i'., the mean summer temperature 81° F., the mean aimual 
emjHsrature 6(V' F., and the range of extremes from J04" J*'. to 7'’ F, 

97*^ Toward the north-west the mean winter temperature 
Iccreastjs to 47*^ F. at Columbia and to 40'" at Greenville ; the mean 
unum'r temperature decreases only to .So ' I", as f;i.r as Columbia, 
»ip. from tliere to (ireeiiville decreas<*s to 73” F. ; and the mean 
mnual t(‘m])eraiure decreases to (12 ’ F., at Columbia and to ,58*" F. 
Ll Greenville. The range of extremes inciease.s to JoS‘’ 1 '. {lolC to 
-2'^) at Columbia, and then decreases to 102 ’ V. (97"^ to —5”) at 
Jreenvilh*. 'Fhe greatest range of extremes in the Si.'.ite is from 
1“ F. at Saiituck, Union comity, in I'ebniary iSyq, to F. 
.t Columbia in August 1900. For the whole state the mean annual 
emperature is about () \^' h',, the mean summer temperature 70® F., 
.nd th(' mean winter temperature 44'^ in In nearly all sections 
lanuary is the coldest month and July the warmest. 'I'he mean 
.nniial rainiall for the state is about 49 in., and its distribution is 
xccllent. Extremti.s for the various sections range only from 
,.V4 in* at Charleston to 44 *4 in. at Statebiirg, in Sumter couiily. 
Seventeen inches, or more than one thiid, falls during the summer, 
Liid for the other seasons the range is only from lo’i in. for autumn 
o ii'O in. for wdnter. Snow is uiicoinmon in the south-east of 
he state, and whene\ er there is a snow-storm the snow u.sually 
nelts as it falls; but in the centre and north-west occasionallV 
overs the ground to a depth of se\eral inches. The prevailing 
vinds are from the south-W'esl along the coast, from the north-east 
n the north -central section, and from the west in the west section. 
Tornado winds sometixu^s occur in the west section, and the cast 
iectioTi occasionally sutlers from West Indian hiiiTic.oies. 

— in general the soils of the iiedmont iliaieau region 


I arc such as have been formed by the disintegration of the under- 
I lying rocks. These consist mostly of granite and gneiss, but in 
the north-central section there is trap-rock, and in the south-east 
section some slate. On the more level areas of the l*ietlmont I^lateau 
the granitic soil is a grey mixture of .sand and clay, Init on the 
liillsirles of the river basins it is a heavy clay ol reddish colour, 
the siUKl having been washed down to lorm the soils of the Coastal 
Plain. In all sections of the i'iedmont J'lateau the subsoil is a 
reddi.sh or yclhnvish clay. Jn the upper .section of the Coastal 
Plain region the soil is for the niost part a loose sand, but lower down 
it becomes liner, more tenacious, and consequently more fertile. 

Agficulture . — The number of farms in South Carolina was 93,864 
ill j88o; 115,008 in 1890, and I54,i()6 in 1900 — the number for the 
two last named years not including farms of less than 3 acres and 
of relatively small productivity. The total acreage in farms in 
1880 was I3,457,t»i3 acres, of which 4132 acres were improved; 
in 1890, 13,184,652 acres, of which 5.255,237 acres were improved; 
and in 1900, 13,985,014 acres, of which 5,755,741 acres were im- 
proved. The total value of farm property, with improvements, 
machinery and livestock, was $:84.079,702 in 1880; $119,849,272 

(average value per farm, S1042) in 1890; and $153,591,159 (average 
value, $989) in 1900; while tlie average value per acre of farm land 
increased from $9,09 in j8yo, to $10.98 in 1900, Of tarms of 1000 
acres and more there were i(>35 in 1880 and xoio in 1900; of be- 
tween 500 acres and looo acres there were 3693 in 1880 and 2314 
in iQcx); of 50 acres and lc‘ss than 100 acres there were 13,612 in 
1880 and 29,944 1900; ol 20 acres and less than 50 acre.s there 

W'CTi! 3t>88 in 1880 and 52O1 in 1900. J*arnis worked by owners 
inmiberecl 4(>,645 in Jind 60,471 in 1900; by cash tenants, 

21.974 in 1880 and 57,04(> in 1900; by share tenants, 25,245 in 
j88o and 37,^38 in 1900. Of the 155,355 la-tnis in the state in 
1 900, 85,381 were worked by ne.grc){‘s oi whom 22*2 % were owners 
oi I heir larms, 497 % cash tenants and 27-9 % share tenants. 

'The state long out-ranked all other states in the growing of rice, 
but this industry has declined, and South Carolina is now surpassed 
by both Louisiana ami Texas, C'otton is the state’s most \'aluablc 
crop. The cotton ])roduct of the stale in i88t) was 747,190 bales, 
in 1899 it was 881,422 bales, and in 1909, 1,095,000 bales. The 
jivincipal cereals, with the amounts and values of the crops in 1899 
and 1909 are : Indian corn, 17,429,010 bush. ($9,149,808) in 2899 
and 37,o.ji,ooo bush. (?^33»337.ooo) in 1909; wheat, 1,017,319 
biasli. ($958,158) in 189(1 and 3,810,000 bush. ($5,563,000) in 
1909. Oats, 23)61,070 bush. ($1,220,575) in 1899 and 4,431,000 
bush. ($3,190,000) ill 1909. Rice, 47,3()0, 128 Ih ($1,366,528) 
in 1899, on 23,72() farms, nearly half of the total number U^*i55) 
of rice farms in the United States, which, however, decreased to 
476.000 bush. ($433,000) in njog. The rye cio]) was 19.372 bush. 
^$18,405) in 1899, and 39,000 bush. (§i55,ooo) in 1909. Other 
inqiortanl cropr> are : tobacco. 19,895,970 lb ($1,2(7,293) in iScjy, 
and 32, 000, 000 Ih ($2,33(),ooo) in 19^9; ht-y ''‘nd lorage, 213,2^9 
tons ($2,304,734) in 1899, ami of hay alone 81,000 Ions ($1,256,000) 
in 1909; potiLt(.)es, 3,3(>9.957 bush. ($1,538,205) in 18(^9 and 765,000 
bush. ($880,000) in 1909. 

Alining . — The v.ilue of the mineral product of the state w;is 
$1,834,134 in 1902, $2,305,203 in 1907 and $2,081,001 in 1908. 
The total \ulue of the products of manufacturing industries based 
on mining was $18, 565, (>82 in 1900, or 17*2 % of the total value 
of the inoducl of all manufacturing industries. The most valuable 
single mineral is phosphate rock, which is found in a belt 70 m. 
long by 30 in. wide, (extending from the mouth of the Broad River 
near Fort Royal in the south-east to the heacUvaters of the Wando 
River in the north-east . The chief deposits are found in Berkeley, 
Dorchestei, Charleston, ('olletoii and Beaufort counties, at the 
bottenns of iiver.s. 20 to 30 ft. in depth, and on land £it an elevation 
but little above mean tide. Its commercial valiiC for the manu- 
facture of fertilizer was established in 1807, and the mining of it 
began soon afterwards in the Ashley River region. The amount 
mined in j8i#8 wa,s 12,262 long tons; in 1902, 313,365 long tons; 
and in 1908. 225,495 long toius, valued at $(389,881. The value of 
other mint'rals prodiiccxl in 1908 w'as as follows : Granite, $297,874; 
clay. $110,636; and monazite, $13,494. The product and value 
of ’mineral waters w^as 786,754 gids. ($195,182) in 1907 and 271,572 
gals. ($7<F937) in i(>o8. Minerals which were not mined com- 
mercially in 1902 include asbestos, vvliicli occurs in Spartanburg 
and Pickens counties; fullers'-(?arth; graphite in Spartanburg and 
Greenville counties; iron ores in the north and north-west portions 
of the state; iron pyrites in Spartanbuig and ^oik counties; talc, 
bivSiuulh, ochre, jiyiiles, galena, brown coal, malachite, phosphate 
of lead and barytes, 

Mamifactures' — The number of factories in South Carolina in 
1900 was 1369, in 1905, 1399 *; the amount of cajntal invested 
in such establishment was $62,750,027 in 1900, and in 1905 
$113,422,224; the value of products in 1900 was 853»335*i^i* ; in 
19^.5. $79. 37t), 262; and the average number of wage-earners in 

^ The special census of 1905 w'as confined to manufactures 
under the factory system, and the statistics above for 1900 have 
lK*on reduced to the same standard to make them comparable 
with the statistics lor 1905. 
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TQoo, / 7,025, ami in 1005. 59,441. Except in nitinher, the rural 
establishments showed j^catcr increases than the uiiian.^ The 
number of rural establishmcnis in 1900 was 1174; in 1905, 1179; 
and the number of urban csial^bshmcnts in 1900, 195; in 1005. 
220; but the capitalization of tbe rural establishments increased 
from $50,057,022 in 1900 to $07,942,185 in 1905; while that of the 
urban increased from $12,002,103 to $15,480,039; tbe value of the 
products of the rural establishments increased from $4i.oto,8i<» 
to $ti4,887,748; while that of the urban eslaldishments increasnl 
from $11,404,905 to $14,488,514; and tbe number of eniployt^s 
in rural cslablishments im reased fronj 36,61b to 50.744. while those 
in urban establishments increased from 7409 to 8<»97. More than 
half of the manufacturing e.s.ablishinnits were engaged in the 
manufacture of cotton goods, of lumber and timber, of fertilizers, 
of cotton-sced oil and cake, of lumber and planing mill jiroducts, 
of cars and general shop construction, and of hosiery and knit 
goods. 

The manufacture of cotton gooils was much the most im]>ortant 
industry in ipon and 1905, and showed a remarkable growth. 'Phe 
capital' invested in this industr^^ was $30, 258. 1)46 in 1900 and 
$82,337,429 in 1905; the value of the pro hi els was $2 o.72.;.ot 9 
in T900 and $40,437,644 in 1905; the average numbt'r of w.a/je- 
earners \vas 30,201 in 1900 and 37,271 in 1905; and the amount 
of wage.s. $5,o()6,8.j^o in 1000 and $7,701,689 in i<)05. The number 
of r.sla.Mishmrnts in i9C)n was 80, and in 1905, 127; the number of 
producing spindles in 1900 was 1,431,3.10, and in 1905. 2.864.002; 
and the number of looms in Jo^»r), 42,603, and in 1905. 72.702. 
The use of domestic rollon incrra.srd from 485,024 bales in 1900 
to 555,4t)7 bales in 1905. and the amount paid for this cotton 
increased from $14,909,520 to $30,451,159. In the same period 
the amount of foreign co'ilon used increased from 210 badc'S in i()oo 
to 2<»33 bales in 1005, and the amount paid hir it from .$2o,o.>6 in 
1900 to $318,020 in H)<'5. The princijuil products of the mills 
were plain cloths for printing or ronverting, of a cpiality finer than 
No. 28 warp, of which there were produced 322,85o,<)8i sq. y«ls., 
valued at $i4,oo7.40fj in 1905, as compared with 97.3 |.h.'>26 .mp yds., 
valued at $3,171,198 in to 6<*. C)iher products and their valnes in 
I90i> and ifV>5 were as follows ; brown or blc.rched sheetings and 
shirtings, 283.105.383 sq. yds. ($t 1,553.073) in 1900 and 248,;77.47 ^ 
.s(|. yds. ($12,035,854) in 1905; ^Mrns for .sale. 24,859.(»i<) lb 
($i. 461, 090) in 1900 and 31, <>45, 307 Ih ($<». 2 i 7 . 795 ) in 1905; 
drills, 116,467,224 sq, yds. ($5,375,017) in i9<»o and 88. 551. 709 
so. yds. ($5,344,146) in 1905; twills and sateens, 1 1.379.71 2 sq. yds. 
($485,484)111 1900 and 45,220.488 .sq. yds. ($2, 175. <>51) in 1905. 

TJie value of the prodiicts of otfuT *industri«'s in jqoo and hm» 5 
were as follows: Lumber and timber, $4,042,362 in j<ioo and 
$6,791,451 in 1905; cotton-se(?d oil and cake, $3,103,425 in 1900 
and $5,402,8i8in 19‘>5: fertilizers, $4.882,506 in 1900 and $.9637,576 
in 1905; lumber and planing-mill products, ineluding sasli, donrsaiid 
blinds, $T ,01(1,328 in 1900 and $1 ,478,581 in 1905 ; hf)sii ry and knit 
goods, $392,237 in 1900 and $1,078,682 in 1005; cars and general 
shop construction and repairs bv ste.am railway com]janit!S, 
$691,361 in 1000 and $i ,080, gem in 1905. 

f'otrsfa.- ‘Phe yirincipal lunil)er resource of South Carolina is 
3^ellow (or “ southern 'j pln<‘, ainl there is also a .small cpiantity 
of cypress. Th<^ stand of yellow pine in the state in r88o was esti- 
mated at 53i(> millicui 11.; atel in i<)n5 it was estimate<l at 33(»3 
million ft. 'I'hi' value ot lie* lumber j>nK)ii<t iiu.roasisl from 
.$i,io8,88r> ill 1S50 to $5,207,184 ill 1900. Some use is al.so made 
of tlio forest resnurces ol the state in th<> manufacture of veneer, 
])ay>er jnitii, turpentine and oth<*r chemicals, 

/-hvs/rz/iir.s. — 'Vhe total yield ol the slate's fislieries in J902 was 
^h*7|il63 lt», valued to the fishermen at $263,023, wliirh is an in- 
crease over that of 1897 of 2,894,077 Ih and <tt $.52,567 in 
'Phe nundxT of ]»ersons employed in 1902 was 3713, an in(..re{!.so 
over 1897 of 1574; the amount of ca]>ital invesltxi in 1902 was 
.^32i),723, an increafs* over 1897 of $146, The oyster fishery 
n presciitt^d in 1902 about 45 % of the entire value of the state's 
lirhi Tics, the cabdi in that year being bush., valued at 

$118,460, an inrreasci over 1897 of 474,800 Imsh. and $73,100, 
The arnuimt and N ahic of other catches in 1902 were as {oil(.>ws : 
wjiiting, ()o 6,3<)<> lb (‘:3o,ri8); s<‘a bass, Ih (527,3(14) 

rhad, 434,1 ;3"jh ($20.782) ; clam, 28,133 bush, ($12,940); slirinip, 
3<'<),5uo Jh ($72,452); tericipiii, 27, .521 )6 ($5.5«8o); mullet, 138,000 lb 
($3782); jcwfirih, 79,500 It) (‘3738); ch;\nn<l bass, 702 ,t»oo lb 
( -3.556); squcleaeiir, 85,700 tb ($;;o59); shark, t^ij.ooo lb ($1800), 
Other fish taken includt: the sheefjshead, drum, grouper, striped 
bass and croaker. 

2 'rant^poriaiion. — ihe ciiitf railway systems of South Carolina 
arc the Soutliern, the Seaboartl .-Mr line an<l the Atlantic Ctjast 
line. The railway mileage of the .state was 3 3 3.5 4 8 m. on the 1st 
of Januaxy' 1909. Inland water communicalum is furni.shed by 
several navigable li vers,. Between 1 8 1 o and 1 820 I lu; state expended 
upon internal improvements .$1,712,626, a large part of which was 
appropriated for building canals round the rapids of five rivcTc*; 

* In this class arc included the manufacture.^ of only four cities, 
Charleston. Columbia, Cireenville and Spartanburg, which in 1900 
had populations of 8000 or more 


between 18 78 and tooo the Unitod 5 ?tatcR government expended 
$6,o«) 3,692 u])on seven rivers and three harbours. 1 lie Savannah 
River is navigable from Savannah to Augusta, Georgia (202 m.), 
w’ht're its mean low water <h*pth is 3 ft,, and from Augusta to Peters- 
burg, Go<wgia, for thif boats. Other navigable streams are the 
Waccamaw, to Bucksville (50 ni.) ; the Great, Ptulw? to Smith's 
Mills (52 m.); tbe C\H)]>er, to StrawlnuTy Ferry (30 m.); the 
-\slih'y, to 1 .ainbs (13 ni.) ; tlie Kdi.sto. to tbiigrmrd Landing (200 ui.) ; 
the South Juluito, to tlu^ North JCdisto (ii m.); the Beaufort, to 
the Coosaw River (ii m.); and the Santee, io the cniifliience tlie 
Congaree and Wateree vi\ers, which are navigable for fhilbOiits. 
The jMjrts of entry are Charleston, Bean tort and (hiorgelown. 

Population.— Thv population in 18S0 wa.s 095,577 ; in 1890, 
1,151,149; in 1900, L3 .:o,3i 6; and in roio, i,5t5.4oo‘-*. 

In only one other state, Mississ'.j'pi, in 1900 th(' negroe.s oxet'erled 
the wliites; in South Carolina 58^4 of the' total, or 782, 32r, 
were negroes or of negro descent, and were white.*?; lint 

there w^'is a slight falling-olT in the ptTcenlage of negroes, this 
having been sipQ *’4, in iS(p. Of the total population, 99*6 % 
WTre native-born. I'hen' were, in j()oo, 552,436 native whites; 
5,528 persons of foreign birth, 121 Indians and 67 Chinese. 
Of tlie itdi.'ibitanls born in the United States, 20,521 were 
natives of North Carolina, and 13,544 were natives of Gei rgia, 
and of the foreign-born 2075 wiTt* (lennans, and 1131 were 
native's of Ireland. Of lh(^ total populaticm, 17,628 were of 
foreign ymrentage- - /.e. eithi r one or both par.nts were foreign- 
born and 2503 wen* of Girnian and 1607 of Irish yiarentage 
on both the father's and the mother’s side. In 1906 there w(*re 
in the state 655, (>33 meiTibers of difTc'n'Ul religions denomina- 
tions, of whom tlie Baptist bodies wen* the strongest with 
341,456 eornmnnieants ; the* Methodist bodies bad 240,160 
nui.ilH'rs; 35,533 were Presbyti'rians ; 12,652 Lutherans; 

10,317 were Roman Catholics; and H557 were Protestant 
l*']>is(‘o])alians. I<roin i8()0 to moo the urban population 
(/.r. in places with 4000 inliabitanls) im reased from 84,459 to 
157,111; tlie se.mi-tirban population (i.r. poyuilat ion of inc'or- 
porated pla<(‘s), or the approximate (‘(jiiivalenl, having less 
than 4000 inliahilants) inerea.sed from 03,551 to 104,352; 
whil(‘ the rural yiopulation (i.r. poymlation oiitsirlt* of ini'(^rp()raled 
places) iuerea c(l from 973,139 to 1*078,853. d'he jirim'ipal 
eilii's are ('harI(*ston, ('olumbia (the capital), Syiartanburg, 
Gret'nville, Snmter, Andc'rson and Kock ITill, 

Aduiiiiisirttlion. .South (iirolimi was governed from 1670 
to 1719 under the ('.arolina provineial charter of 1665, from 1719 
to J776 under commissions and inslrm tions from the* (!rown, 
and iiUer 1776 under the ( onstitntions of 1776, 1778, 1790, 
f;-’, 65, 1868 and 181)5. An amemlmcuit to the eonstitution 
may b<* j)ro[)os('d by either house of the legislature ; if it i.s 
apfiroN'ccI li\' Iavo* thirds of the members eleeted to eaeli it must 
then be snbniilted to the jieople to be voted on at the ix'xt 
general elc tion for memlxus of the state liousc^ of reyiresenta- 
ti\<*s,and if it reeciv(*s a favourable vote of a. majority and siib- 
secjuenlly a majority vote? in eaeh liouse of the next general 
assembly it bei-nmes [lart of the. < (institution. A constitutional 
cun veil lion to revi.se the constitution may be called by a two- 
thirds vole in each house*, subscfjuently ratified by a majority 
vote of the electors of the state. 

IClfeclivc* protection against a ])ossibl(! restoration of negro rule 
sei-ias to have been aimc^l at in the sullrage provisions of the new 
con.sti1ut.ion. Two j^lans of registration were ]»rovide6, one tempo- 
r.iry, the othcT permani.:nt.. IJ]> to the ist of January 1898 all 
jK.'irscjns othiU’wise. rjii.'Llitierl couhl registfu, provirled tli(*y could 
re.'x»l any ,s<T.t.iuii (»f ihe constitution or uTKicTstand and < xplain 
it when rea<l to them by tlie i’t;gistraiioii otlicer, and all yiersoiis 
HO rugi.‘.tcn*d were ipialilud voters for life. The (jbvious intention 
w'as to tii.sfranciiise illiurate ii«.g/oes, but not illiterate whites. 
Under the peniuine.nt ]4uri, huuev r, llti.s rlistiiiction will gra<luaJly 
di.Scipj)e<i.r. Th()Sfj who .siioiild ajJi^ly for rtigistraii(.)n after tfu; 
1st ol January 1898 must be able to read and write any section 
ot tbe cimslitution submitted Ui them by the registration officer, 
or must show' that tliey havt: j^aicl all taxes for the previoii.s year on 
property wmih .$.>t*o or mure. Other reciuircments for voters 

“ According I0 j^revioiis cimsmses the population was as follows : 
1790. 249,073; w>o«), 345,591; 1810, 415,115; 1820, 502,741; 1830, 
561,185; 1640, 594)398; 1850, 668,507; 18O0, 703,708; 1870, 

705 ,(.*06. 
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Arc r rosi<icnce in the state for two years (except that mi maters in 
cliurge of organi;ced churches and teachers of j)ul)lic soiiools need 
hav<' a residemee in the state of six months only), in the county 
for one yfear, and in the polling precinct for four months, and the 
payment aix months before eleclioii-timo of a poll-tax. Idiots, 
insane persons, paupers, convicts and ijersoiis convicted of certain 
crimes (enumiTated in the constitution) and not pardoned !)y the 
governor are disqualilied from registering or voting. 

Under the constitution of 1895 the governor holds office 
for two years and is eligible for re-clcction. The governor and 
the lieutenant-governor must be thirty years old and must 
have been citizens of the United States and ('itizens and 
residents of the state for five years. The governor lias a veto 
power, extending to the sejiarate items in appropriation bills, 
which may be overcome by a two-thirds majority in each house 
of the general assembly; three days ^excluding Sunday) are 
allowed to the governor for vetoing bills or joint resolutions 
passed by the general asscmldy, or only two days if the gcmeral 
assembly adjourn before three cla)*s have elapsed. The 
lieutenant-governor is the pnjsiding offjrcr of the senate, and 
succeeds the governor if the governor is removed from office 
by impeachment, death, resignation or otluTwisc. Other 
administrative ofTicers of the state, cacdi eh.'cU^d for two years, 
are a secretary of state, a comptroller-general, an attorney- 
general, a trea.surer, an adjutant and inspec tor-general, and a 
superintendent of education. 

The state legislature is officially styled the general assembly, 
and is composed of a senate and a house of representatives. 
The house of representatives is composed of 124 m<‘mbers 
cledcd every tw'O years and apportioned among tlu* counli(‘s 
according to population ; the scnati? of one menilior from each 
(X)unty, elected for a term of four y ears, the term of one-lialf of 
the senators ending ev(‘ry two years. Annual sessions of the 
general assembly* are held, beginning on the s(^(‘on(l Tuesday 
in January’, In 1904 the legislature sulimitted an amendnuMit 
providing for biennial sessions and it was ratified l)y a popular 
vote, but ina.smuch as the constitution requires a .subs(‘rju(‘nl 
ratification by the legislatiin?, tlie question came uj) again in 
the session of 1905. Attimtion was then called to the fa<'t that 
the new amendment would make otlvT changes in the consti- 
tution necessary, and the matter was referred to a legal 
commission. 

The judicial powder is ve.stcd in a supreme (’ourt and two 
circuit courts, a court of common picas having civil jurisdiction, 
£Uk 1 a court of general sessions having ('riminal jurisdictif»n. 
The supreme court consists of a chief justi(’e and three assoi'iates, 
elected by a joint viva voce vote of the gemsral assembly for a 
term of eiglit yciurs. Tn each of the eight circuits is a ciniiit 
judge elecU‘(] in a similar iiuuukt for four y ears. 1'he magis- 
trates or justiccss of thi‘ ]>eaci‘ arc ai)poinled !)>' tlu‘ governor 
a wise provision, because under the constitution of i8()S iu‘grocs 
were fn‘(jucntly elected who could neitlier n’ud nor write. 

Local (iooernmcHt,- Thv iniit of local gcivernniciit in South Caro- 
lina is the county, which, tlie stale const if n1 ion ])rovi(les, shall 
1)0 a body jioliiic and corporate.^ Tho constiliilion also provides 
for tho cstablishthont of a new county, “whenever one-third of 
tho qualified electors within th(’ area of oa<'h section ot an old 
county proposed to bo cut off to form a new county shrll jut it ion 
the governor for the creation of a new couniv," w/"/'M'euj>on the 
governor ‘'shall order an election within a veasonat^ie time there- 
and if tw’o-thirds of the voters vole “ yes," flu* general 
assembly at tile next session shall establish the mav county, j 
]>rovi(led that no section of a county shall be cut off w’ilhout the : 
consent of tw’o-thirds of those voting in sueh s<‘ction; that no new' 
couniy “ shall contain lessth.an one one-hundred-and-twenri'-fourth 
part of the wUoh' number of inhabitants of flu* stale, nor shall it 
iiavc loss asst'ssed taxable property than one and one-hall millions 
of dollars, nor shall it contain an art'a of less than four hundred 
square miles and tliat “ no old county shall be retluceil to less 
area than five; hundred square miles, to less assess<‘d taxable proptTty 
than tw'o million dollars, nor to a smalh’T po))ulation than fiftivh 
thousand inhabitants/’ The gtmeral Jtsst'mbly may alter county 
lines at any time, provided the propost'd ehango is siinctiimc'd by 
Iwo-lhirds of tin* volt'rs in the section proposed to be cut off. 'I he 
general assc'mbly may also provide for the consolidation of two 
or mote counties if a majority of the voters conct^rned ai>pn>vc, 

but such c»lt*ctiofi shall nht be hold oftener than once in four years 
in the same counties.” Counties are divided into townships aiul 


under the constitution each ” shall constitute a lx)dy politic and 
corporate,” but in 1910 there w'cre no separate township govern- 
ments, the existing division of countic.s into townsliijis being for the 
jjurjjoH^^ fif convenience in adjusting taxes. Municipal government 
machinery is prchcribed by a general state law which provides for 
tlie acquirement by municipalities of waterworks and lighting- 
plants, the levying and collection of taxes and the issuing of 
licences, and regulates bonded debts, Cities and towns arc per- 
inittod to exempt, by ordinance, ctirtain classes of manufactories 
from all taxes except for school purposes, provided such ordinances 
are ratilicd by a majority pf the electors. 

M iaoellaneous Laws. -The elaborate precautions taken to prevent 
lynching are a peculiarity of the constitution of 1895, Any officer - 
state, county or municipal who, through m^gligcncc or connivance, 
permits a prisoner to lx; scuzed and lynched, forfeits his office anef 
btscomes ineligible to hold any office of tru.st or jjroiil in the state 
unh^ss j)ardonefl by the governor. Tlu; c^ounly in whicli the critic 
occurs is, without regard to the conduct ol the olhcers, liable in 
damages of not hsss tliau $«ooo to the legal iK.;prc\s(^ntativc of tho 
j)erson lynched; the cf)iJiity is authorized, however, to rcct^vcr 
this amount from the persons engaged in llic lynching. A fourth 
unusual feature is that Sf)uth Carolina has applied ihi* ])rinci])lo 
of direct primary nominations to all elccLh'e olTicials from governor 
down. Unib’d Slates senators are in practice ek'cb^d by the jicopk*, 
lor the lcgis]atur(‘ merely registers the result of the jirimary. Since 
j an absolute majority ol the votes cast is required, it is often necessary 
to liold a second primary in whicIi only the tv\o lea(liiig candidates 
are consid<Tcd (see act of tJu^ 22nd of J^ecember 1S88, and ex 
parte Sanders, 53 S.C. -178). South Carolina is the only slate in 
which divorce is Hot allowed in any circumstances; this is a con- 
slitutional provision. Pivorces w'ere not ])erniitted l^efore 1868 
and the provisions ot th(^ (constitution of that year and of an act of 
1872, ]>ormilting divorce, (tor adultery or for wilful d(‘seTtinns for 
two yean;) wen? rei)ealed in 1878. A married woman may hold, 
acquire and tlis])ostJ of pr(q)erty as if she were single', and tlie 
descc'iit of tlie (‘State of a husband dying intestate is the sam<^ a.‘i 
that of a wife dying iiitcstate, the survivor being entitled to one- 
third of the estate if there are one or more childreii, and to onc-half 
of estate il tlteri? are no childn'.n or otlujr lineal descendants. 
Tenancy by courtesy was abolislujd in 1SS3, but the right of dower 
still obtains; the widow ’.s acc('X)1ancc of a distributive sliaic in her 
husband’s estate, however, bars hc^r dower. A homestead in 
lands to the value of $1000, the- products of the sanu‘, and ]>erhonai 
property to tlie value of 5^300 which Vadong to the head of a family 
or to the husband and wife jointlv are exempt from attaehineni, 
levy or sale except fur taxes, i>urcha.st' money or debts contracted 
in making improvenumts or ri pairs. 'the e.‘xemj)tioii of the home- 
stead continues lor the benefit of the widow or jor tlu^ children 
alone, whether minors or not, provided it is occupied by some of 
tht'iii, and il may bo partitioiU'd among the children regardless of 
debts. The numbt'r of hours’ labour for operatives and enij)loye.s 
in cotton and w-oolli'ii mills is limited to sixty a week and must not 
('xcet‘d ek'ven in any oni‘ day, except lor making uj) lost time to 
the extent ol sixty hours in any one y(*ar. A prohibition bill intro- 
duced in the legislature of 1802 was, through the influence of the 
Tillman Kelorm taction, replaced by a substitute measure, which 
established a dispensary syst<mi, l»as(‘d u]>on llu^ Gothenburg 
plan. This system went into elhct in July 1893 and was in force 
for thirteen years. lJnd('r it tlje static bouglit liquors, graded tluaii 
in accordance with a chemical analysis, and sold them to con- 
sumers in ]»acliagt*s of not l(‘ss than oius half-pint; the* diKjieiisanes 
were open from sunrise to sunst't, no salt's were madtj to Illinois 
or drunkards, ami no liquor w'as drunk on the premises; tliere was 
a slate disjiinsary commissioner and a state l>oard of control, 
and the profits were divided l>etweeii the state, the counties anti 
the muni(:ip.aliti(!S, the share of the state being devoted to educa- 
tional puniost«. liie state dis]>ensary was oppo.sc(l by the old 
ronservati\’c taction, by the saloon kt^epers, and by the radical 
])r()hibiti(>nists. The supreme court of the state by a vote of two 
to one dccid('d in April iK(:)4 llmt the law was unconstitutional, 
but in Oclobt'T a e.luingi' in the personnel of the court brought 
about a reversjil. the Supreme Court oi the I’nitcd States held 
the rSth of January 1897 that the ])rovisions of the statute 
forbidding the im]iorta't:ion of Utjuor l)y anyone except certain 
state olticiaLs were in violation of the intcr.state commerce clause 
of the const itutioc {Scott v. Donald, 103 V.S, 38). Under the Brice 
bill, i’>as.se(l in 1904 and amcndtjtl in 1903, which gave the people 
of each county the choice Ix'tween dispt'nsarv and prohibition, 
with th(' proviso tlrat if they adopt the latter they must i>ay th(* 
extra taxes necessary to enforce it, sevtiral counties adopted* pro- 
hibition; and in 1907 the state dis])ensary system was abolished, 
all impure liq\iors were (joclar(*d contraband, csach county was 
re(pnred to vote to prohibit the sale of liquors or to establish a 
dispensary, tlie sale of intoxicating liquors was forbiddm out.side 
of cities and towns, and sak^s may Ihj made only through couniy 
disjwnsaries, which may not sell at night or on Sunday, or to 
inebriate.s or minors. Tfw constitution of 1895 forbade a restora- 
tion of the saloon system in its original form. An act of 1909 
made it a misdemeanour to solicit orders for liquor in the state. 
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Education.^As early as 1710 public school education vras pro- 
vided lor indigent children. The present tree -school syaUsm whk 
established in 1868. The educational sy"»tem is under tlie super- 
vision of the firtratc superintcn<lcnt of education, vnth the assistance 
of a iKjarti composed of the governor and not exceeding se\*on 
other persona appointed by the governor. The constitution of 
1895 ordered a tiiroe-mills levy. 'J’hc prtssent high'sehool system 
dales from an act of 1907; and in 1909-1010 there were i.u high 
.schools, six of which required a full four years* course. The 
capita expenditure according to enrnhnorit ' was $4.98 for 
each wliite pupil and 51.42 for cjich negro pupil in i8<k); in 1900 
it was $10.34 for each white pupil and $1.70 for mch negro. 
The schools are supported by taxation; they formerly received 
the profits from the dispensary. The maximum local tax levy 
is eight-mills for elementary schools and two-mills for high 
schools. In 1908-1909 the total expenditures for 506(1 public 
schools (3712 for whites, 2354 for negroes) in the state was 
$i,S 98,88(>, of which wliitcs. The av'erage 

yearly .salary in 1908-1909 in white school.s wa.s $479.79 for 
men and $249.13 for women teachers; in negro schools the 
corresponding salarlos were $118.17 $0^.45. 'Iho state sup- 

ports wholly or in part, tho university of South Carolina (!>efore 
igoO South Carolina Collage), established at Columbia in 1801 ; 
the South ('-iiroliiia Military Academy (locally called *' The 
Citadel ”) established at ('harloston in T845; Chmson Agricultural 
College (t88<>), at C’lomson, Oconee c'.onnty, with depiirtinonts of 
li^riculturo. chemistry, mechanics and elo.:trjcity, taxtiles and 
military, and academic and preparatory courses; Winthrop Normal 
and Inclustrial College for Cirls (1895) at Kock Hill, and the Coloured 
Normal, Industrial, Aprieultural and Mechanical Colh-ge (189(1) 
at <>*angcburg. Amoi^g tho other liigher institutions of learning 
arc the college of Charlc«ton (1790, non-sc'ct avian), Newl>erry 
CoUcy^e (1858, Lutheran) at Newuerry, the I ‘resbyteriun (‘ollt-ge 
of South Carolina (i88<») at Clinton, ICiskine College (1839, A.s.so- 
ciatc Kefornnvl ITe.sbyt<Tian) at Hue West, runnan University 
(1852, Haptist) at frreenvilh*. and VV(»fTord College* (1854. M<*thodi.st 
Episcopal South) at Spartanburg; for uTimen, (km verst* College 
(1890, nou-sectarian) at S])artanburg. the College f{»r Women 
(1890, Presbyterian) at Columbia, ('olumbia College (1859, non- 
scctarian) near Columbia. Crecnvdlle Fcmnle Colh'ge (1854. Ikiptisl) 
at Greenville. T-Jinder Female C.oll<*g(? (1872, until i9<\t at Williams- 
ton, and until 1904 the Williamston I’cmalo Collqr(j, MetluMlist 
Episcop^il South) at (Treenwrxxl, ami the Hue VVo.st luMJiah* (.‘oJlt^e 
(1859, Assooialv Heforme<l ITesbvlcrian) at Dm? West; ami for 
nc^grocs, Claflin l'niv(!rsi(y (1869, Melliodist ICpiscopal) at Oniiige 
burg, Allen Vniversity ’(t88i, African Methodi.sf lOpisecjpal) at 
Columbia, and several mirniiil and imhistiial scliools. Tlu*re are 
theological Sinninarius at Columbia (1828, I’rcsbyterian), at Due 
West (1837, AsscK'iate i‘<ef<jrmcd iTosbyterian), mid at Mount 
riea.sant (1898, Lutheran). 

Charities, ikr.— -Tin* state has no board of public'. rharitio.s. and 
under the present coiuititution the county commissioners are over- 
seers of the poor, csc(!])t in Charleston and (kdumbia whose poor 
arc pi’ovicJed for by the muiiiripal authmitiesi. The county com- 
missioners of each county have charge of the poor house of ihv 
county. ap])Oint its superiiitcmdent, pliysieian an<l other olVn.i.'ils, 
and report annually to llie judge.^ of the Court of (rtneral Sc*Msion.s, 
wlio Hubiiiits this nrjjort to the grand jury. Hac.h poor-hnu.se 
must have sullicieijl tilUible land to give employment to all pauper.s 
who arc*, able to work. There is an institution for the tleaf, <luinb 
and blind (1849, since 1857 ^ state institution) at Cedar Springs, 
aiul a slate hospital for the insane, founded in 1821 at Columbia 
by Samuid Farrow (i7(>o-i824) and opened in 1828. The slate 
]jouiteutiary is also at Coluinina. 

Finance.- -ThQ revenues of the state arc derived mainly from 
the gcncrral property tax, foes, licences, dispen.sarv profits and 
phosphate royalties. At the beginning oi tlie Civil War the public 
debt was $3,814,862.91 and the credit of the state wa.s sound. 
The obhgatiuns contracted in sum)ort ol tlie war, amounting to 
about $3*000,000 were of course nullilied by tlie I'ourteenth Amend- 
ment. There were so many irregularities ami so much (‘orruption 
connected with the bond issues of rocon.strurtidn days that it is 
impossible to dipcover their exact amount. Estimateh of tho total 
debt in 1872 vary from $28,(.><.Ki,ooo to $33, <>00, 000. The fir.st 
step towards repudiation was taken by the " carpet-l)ag " legi.slature 
of 1873. when it provid(?d for the issue of conscjlidatc'd bond.s to 
replace the outstanding obligations at the rate of fifty cents on Uio 
d<xlar. Nearly six million (lollars worth wot«j di?clarcd null and 
void because i.s*ued without authority of law. After the return 
of the Democrats to power iu 1877 a further investigation was made 
and the government finally assumed responsibility lor S6,4o6,(»o(». 
The greater part of this was funded under an act of October 1S92, 
and provision wa.s niade for a .sinking fund. (l<!rived mainly from th<r 
royalty on pliospliale beds. In 1909 the funded debt amounted 
to' $6,526,885. The IcgifUalure is forbidden to create any further 
debt exc€*pt for the ordinary current business of the state, unless 
the proposition be sumbitted to the voters of ih«? state and approved 
by a two-third» majority. After the abcAition of the- «tatc di.s- 
penHary syst^ in 1907 9 i pitipenaary Comxntasion was created 


for winding up the business of the dispensary and di.stributing 
about $900,000 (of which $100,000 was still due) ui dispensary 
funds. Two com|xinies brought suit for monei’s owed for liquor 
sold to the state dispensary; the commission resisted the suit on 
the ground that as a court and as a representative of tlic state it 
could not be suwl ; the circuit court and the circuit court of apiieals 
overi'uled this pltxi and put the funds into the hands of a receiver; 
but in April 1909 this famous cause was closed by the decision of 
the Federal Siijneme Court, iiphoKUng the commission and re- 
storing to it the fund. Banks are subject to the supervision of 
an examiner and in addition are nvjuired to make weekly reports 
to tho comptrollor-goncral. 

History . — The history* of South Curolina may he divided into 
four main periods : the period ('ll di.scovcry and cxploraiion 
(1520-1663); the period of proprietary riih' (1663-1719); the 
period of royal rule (i7D)^i 77(»); and’ the period W statehood 
(from 1776). The first Fhiropcan.s to visit tlie coast wen? a 
party of Spaniards from Cuba in 1520, Jn 1562 some French 
Protestixnts under Jean Uibaut made an unsuoi’e.ssful attempt 
to estahli.sh a colony near the mouth of the llroad Rivi^r (set? 
Port Koval). In i(»2o, CharUs I. granted to hi.s attorney- 
gtmeral, Sir Robert irtiath, all the t(‘rrilo!7 lying hetweeh the 
31st anti the 36lh panillels and extending through from sea to 
.sea, but no .settlement was made, and in i()63 the .same terntory 
was granted to the earl of Clarendon (T6o('r 1674), and six other 
favourites of Charles 11 . A st'iond ('barter in 1665 exUMid(‘d 
the limits to 29^ and 36^" 30', 'TIk^ proprietors were to It^gislate 
for the ('olony “ by and with the advii e, assent and apjiroba- 
tion of the fret‘nu;n." 'I'lx'y w('re empow(‘r(*(h though not 
nxpiired, to grant ndigious frt‘Cclom to Di.sscnfcrs, f^and was 
held in free and common sneag(‘, and the statute quia employes 
was suspend(.kl, thim allowing subinfeudation. ( on<'(‘s.sions or 
immigration eirc'ulars were issiuul in 1663 and i6f)5 ofTering 
most libera) terms to prospt'ctive eolonist.s. This policy was 
soon uliandoned. Jn tiu* fundamental constitution, adojited 
by th(‘ proprietar)' lioard in i()6() John I.oeko and Lord Ashb'y 
(1621- 1683) prqiared for the colony an elaborate feudal systetrt 
of government which ivould have been obsolete (>vt‘n In Fiirop(» 
(.see North ('aromna). .Subsecjuimt issni‘s in 1670, t68$ 
(Jan. 12), 1682 (Aug. 17), and 1698 modifi(‘(l the original jilatt 
to .some extent. The eonslitutions ))oss(}Ss more than a 
mere antiquarian int( re.^t. 'rh(.»y helped to arous(' that feeling 
of discontent among the? ('oloni.sts w'luVh rniminaft'd in ihfc 
overthrow of proprietary rule, and they eneouraged the large 
jilantulion system vriiieh ('onstltuted the foundation of thift 
slavcvholding aristocrai’V. 

The first permanent ICnglish settl{‘mrnt was marie in April 
1670 at Albemarle Point, on the; W(\st bank of the Ashley rivTr, 
but a,s the situation proved unfavourable- the government and 
most of the people moved over in 1680 to the !ie('k between 
the A.sliley and the (‘oop(T rivers, tbe site of the present rily 
of Charlcst(7n. The urea of sc’ttlement was gradually exlendc'd 
along the roast in both directions, but did not )-K!netnite fur 
into the interior. 'J'he provinc’c was soon divirled into thr(?e 
coast counties : Hcrkeh'y, extcTiding from the Slofro fiver to 
the Sewer and including Charh'ston ; CVaven toth(Miorth of the 
S(?wee; and Colleton to the .soutli of the Stono. Jn addition to 
those settlers wlio came direct from JCnghinrl lluTe were many 
ICnglishmcm from Barbfwloes and iTcneh Protestants, both of 
W'hich ela.s£;es excrciscxi t nnsiflcrahlc inniiriK c upon the history 
of the colony. It was larg(*ly due to the PiArbadian connexion 
that South (Carolina was for many years more closely a»soriate*d 
with the island than with the continental < olonies. Her political 
hi.stor>’ during the colonial era is the story of a struggle betwe-en 
popular and prerogative; interests, first hcftween the peeyple and 
the lords proprietors, !at(*r betwe^en the people and the ( rown. 
From 1670 to jyoo the principal questions at i.ssue were the 
refusal of the; .settlcTs to subscribe to the numerous editions 
of th(* fundamentid r onstitutKjns and dis])ut(s over the collec- 
tion of r|uit-rents, ( onc essions w(;re finally made which brought 
the government more* directly under popular control. Ih j 6(‘;2 
the legislature wus divided mio two hou?tes, and in 1693 the 
commons hou.se, elected hy the people, seeiintd the prrvifege of 
initiating legislation. The truce was follcmwl by a corttrCrVefsy 
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0/ South Carolina in tkt Bievoluthn, J776-17SJ (1 voh,^ Kew York, 
1901 -1902). Older books cm th« subject are David ]?amsay, 
liistory 0/ the Revolution of South Carolina from a liritish Colony to 
an Independent State (2 vols., 'J'reiitoii, l7^^3); William Moultrie, 
Memoirs of the American Revolution, co far as it related to the States 
of North and South Carolina and (Icarffia (2 vols., New York, 1K02); 
John I>raytoii, Memoirs of the American Jievolntion relating to the 
State of South ( 'aroJina (2 vols., Cliarlestoii, 1821) ; and K.W. (libbes, 
J)orumflntuy\> History of the American Revolution (3 vols., (kdiimbia, 
New York, 1^37). Very lit lie has beem written on the periocl 
since i7‘S3. D iaII i’’. Houston, Critical Study of Nullification in 
South Carolina (New York, ji.ky»), is a concise, scjbolarly work. 
Ilermanti von Ilold/s John C, Calhoun (Rofdon, 1^92) is written 
jrom the c^'^treune n ition ilislic and anti slavery ])oint of view. 
3u>r the Civil War and Iveconstnictioii, sese^ James Ford Rhodes, 
History of the Ihutcd States from the Compromise of /Sjo (3 vols., 
New York, 1 tio3-i9t>4) ; Janv^s S. Hike, The IWosirate State: or, 
South Carolina under Nci>ro (iovernment (New York, 1H74); Carl 
Schurz, Report on the States of South Carolina, Ceorffia, (Washing- 
ton, I> •ill;.' 3<)tli Congo'ss, ist s- ssion, Sen. jCx. Doc. 2); Hilary 

A. Herbert au'l oIIi'ms, lIV/v the Solid South P (Baltimore;, 1890); 
and John J’. Mollis, '.The Tarty Period of Reconstruction in South 
('arolina (Jid(ini )R;, 1905), cfjiit.iining an exc<dlt;nt discussion of 
tlio period li'oin 1 Mo=) to i Mo^. f''or the religious history sec; I'rederick 
Dalcho, An ]li.<toriial Account of the Protestant Jipiscttpal Church 
in South ( arolina from the first Settlement of the }*rovincc to the War 
of the Revolution (Ch irleslon, 1820); (r. J ). Hernheiiu, History of 
the (iennan Settlnnrnts and of the J.utncran Church in North and 
South Carolina (idiil ideliihia, 1872). An excellent monograph 
on the contujversy iKd-ween the tl]) Country and the Low Country 
is William A. SchaptT, Sectionalism and Representation in South 
('arolina (\\ nshinglon, 1901). Among tlu* chicsf jirinted sources 
arc' the North Carolina Colonial Records (10 vols., Raleigh, j 880- 
3890), useful for the (Mrly jieriod; J>. K, (' irroll, Historical Collections 
of South Carolina (2 vols., New ^'ol■k, i8>,o); and thc^J South Carolina 
Historical Society Colleclions (<*, vols., C1n.rle;;(on, 1837, 1838, 1839, 
18S7 and i 8')7 -*-vo 1 . v. CAmtiius the Shdtesbury Dajx'rs). 

SOUTHCOTT, JOANNA (1 750 1S14), 1 C 'glish religious fe.nalir, 
was l)oni lit Gillisham i 1 i )e\'():i.s)iiiv, Jlcr fallu.T was a 
farmer and slie lierstdf was for a (‘onsldertible time a domestic 
servant. S!ie w;i.s originally v, Melliodist , Inil tvlioul 1792, be- 
coming pCTsiUKled that slie ]>ossossed sii])ernalural gifts, site 
wrote and dic taded ])ro])lie(’ies in rhyme, and then announced 
lierself as tin? woman spoktai of in Rev, xii. C'oming lo 
London at the re(|ucst of William Sharj) (1719-1 <824), the 
engraver, she bt?gan to “seal*’ the 1.14,000 elect at a cliarge 
varying from twelve shillings to a guinea. WJien over sixty 
siie aflirmed that .she would lie delivered of Shiloh on the i9Lh of 
Ocdohcr 3814, bill Shiloh faded lo upjiear, and it was giv<*n 
out that she was in a trance. She dit tl of brain disea.se on the 
29th of llie same month. Her follower.s are said to Juive 
numbered over 100,000, and onl)' became extinct at the end 
of the 19th (!entur)\ 

Among her sixty inililications, all ec|iially incoherent in 
tlioughl and grammar, may be. meiilion sl : SlratT^e Kfjvcts of 
Faith Free Exposition of the Bible The Book 

p/ (1813-1814). and Prophecies annowicin^ the Birth 

of the Prince of Peace (1S1.4), A lady named Essani left large 
Mims of money for printing and j)ul)li.shing the Writings 

of Joanna SouthcolL The will was disjiuted l)y a niece on the 
ground that the writings were blasphemous, hut tlio court of 
ehanccrv sustained it. 

Sec D. Roberts, Observations on the Divine Mission of Joanna 
Southcott (1807); K. Ucocc, Correct Statement of the Circumstances 
attending the Heath of Joanna Southcott (1813). 

SOUTH DAKOTA, one of the North Central state.*; of the 
Amerii’an Union, lying between 42® 28' and 45® 57' N. lat. 
and 6® 2G and 104® 3' W. long. It is bounded N. by North 
Dakota; K. by Minnesota and Iowa; S. by Nebra.ska; and W. 
liy Wyoming and Montina. Lake 'JVaverse and tin* Big Stone 
Liilcc scp irate the state in part from Minnesota ; the Big Sioux 
River forms nio.st of the lioundary between South Dakota and 
Jow’a; and the Missouri River separates the state in part from 
Nebraska. South Dakota has an extreme length, east and 
wvst, of 380 m., an extreme wddth, north and south, of 245 m., 
and a total area of 77,615 sq. m., of which 747 sq. m. are 
water surface. 

Topofira phv. tlu* exception of the Black Hills district in 
the south-west, the stuio is a wido rolling plain, with it.s cuustem 


portion a part of the Prairie PlaLnst region, and its western portion 
a part of tho Great Plains. The surface of this plain, however, 
ranges from level river valleys in the cast to irregular plateaus 
broken by buttes and scored by cafions in the w<;st. The; lowest 
part of tne stait; is the surface of Big Stone Lake, about 970 ft. 
above the sea; the highest point is Haincy Peak in the Black Hills, 
wliich rises to a h(;ight i»f 7216 fl. The slate as a whole has a mean 
elevation of 2200 ft., with 270 sq. m. below inoo ft.; 42,300 sq. in. 
between 1000 and 2000 ft.; 23,000 sq. in. between 2000 and 3000 ft.; 
10,700 sq. m. bctw(*en 3000 and 5or»o ft.; and 1380 sq. ni. lietwccn 
5,000 and 8000 ft. 

In the oxtnime uorth-(*.ast llKJre is a range of low hills known 
as the (k)teau des Prairies, winch cross(;s the slate in a S.S.E, 
diniclion Ihioiigh Marshall, Roberts, Grant and Deiu;l counties 
and maintains an almost constant altitude of from 1950 to 2050 ft. 
It forms the divide bctwe<m the headwaters of the Minnesota 
River on the east and of tlie James River on the west. To the 
south and west of the Cobiau dt« Prairies lie vast stndches o£ 
plains, iuclutling the valleys of the Big Sioux and James rivt;rs. 
i'his n^gioii ]>r«.;s(;nts no slVilcing loi>ograi)hic features except the 
iiuinorous sin ill lakiJs which occu]>y the hollows created liy the 
continental ice-sheet. The gr(;ater )jart of thi; James River Valley 
lies in the be.<l of the crxtinct Lake; J)akota, whfch was once a very 
narrow boiiy of water (sxtending northward from about the latitude; 
of the pri;s(;nt town of Mitclvdl for a short distance into what is 
now Nort h I )ak<>ta. West of 1 Ik; James Kiv(‘r Valley lies an clevaleti 
table-land, known as tlu; Coteau d\i Missouri, which marks the wat<T- 
jrirtiug botw'cen tlie Jam(;s and tlte Missouri rivers, and has a general 
elevation of about 3800 fl. Along the west boundary of the slate 
tlu; general c*l(;vation of the Great Trains is about 3300 ft. As the 
part east of the river was once covered by the ict; sheet, its hills 
have been lowered and its valleys filled through the attrition of 
gl.acitTs until llie surface has li gi'iitly unduialiiig apjiearance. 
West of the IVlissoiiri Riv(T the slund ol glacial drift is aljsenl, and 
the l.and.s everywluTc show evi<;li*iic(‘ ol exlensivi* stream erosion. 
The surface is broken by many clusters of small hills, such as the 
Fox Ridge in the ctnilral part of the states and the Cave; Hills in the 
norlh-wejit, and in the vicinity of strc;.'iins it is much cut up by 
(lec’p raviu(;s. In t lie soutli-wesl the results of this t'rosion are seen 
in an acc(;n(uated form in tlu; region bi*twi;en the White River and 
the Sonih I'ork of the Clieyinmo Rivi'r, known as tlu? Bad Lands or 
terres mauvnisvs. 'Miis area extends from the 101st meritlian up 
the Wliite River for about 320 in. and viiries in width from 30 to 
50 m. Here (he J;uid siirfact; has bei'ii carved into forms in infinite 
vari<‘ly. Many slt'iider colnmns of clay, su])j>orling masses of 
sandsttnu! which havi; protecti‘d them from erosion, risi* from llic 
surface like* gigantic ttiadstools. Tlio sides of these ridgt‘s and 
pinnacles are bare of vegetation aiul disjilay a variety of colours 
in hnfl, cream, i):ile gret'ii, gn'y and flesh. 'I'Jie most i»romineiit 
f<*Llures of tile landscajie rise from 150 to 300 ft. above the valleys; 
the latter aiul tin? flat tops of the mesas are sonudinurs (uiviretl 
with a scanty soil and a spars;* grow th of grass, '.rjuse Jiad Lauds 
were once a iairly level ))lain, but intricait* stream erosion ]>roduced 
the labyrinth oi iMviiies and ridges for which the region is iioteil. 
'I'he 33ad I-ands ol tlie Wdiib? l^iver are also noted for their wealtli 
of animal fossils, whitdi liava* l)t;en found in such quant iti«;s as to 
cause gadogisls lo bidieve that the vcrlt'brates peri?4iecl there in 
drovt;s during a severe storm or Hood. Oilier Bad Lands, on a 
less iiiqnvssive scale, are found along the (iraiid and the Moreau 
or Ow l Rivers. North w'est of the Bad Lands ol the Wiiite River lie 
the Black Hills (r/.T*.), an irregular dome-shaiied u})lift, about 125 111. 
long and (mi m. wide, lying partly in Wyoming, and with tlu; main 
a.xis trending almo.sl iiorth-W(?st and south east. The u])lifl is 
comi)h;lely enclosed by a rim of liog-back ridges from 300 to <>00 ft. 
above the jilain, and Ix'tween this rim and the hills proj)er lies the 
Red \^alley, a tract about 3 m. wide and bordered on the inner 
side by the main muss of limestoni; and crystalline rocks which have 
in geimral a heiglit of 4000 or 5000 ft. above IJie sea- some ridges 
and p(;aks rise higher still. Upon this limestone plateau tlim; is 
a central area of higli ridges, among them tlu; rough crags of Harney, 
Custer and Dodge jieaks. Betwe<!n the ridges of the central aica 
lie wide valleys and “ jitarks." Tlu; streain.s flowing from the central 
.area have out deeji ginges .and canons, arul among the ridgc.s the 
granitic roe.ks hav(‘ assunu'd many strange forms. 'I'lujugh rising 
from a semi-arid jilaleau, these inouiitains Iiav<? snlhcieiit rainfall 
to support an abundant plant growth, and lxa\*e derived tluar 
name Irom the fact I hat 1h'.*ir .slojies are dark w ith heavy forests. 
Cathedral Park in the southern jiortion, Si>carfish Canon in tlu; 
north, and the exti.’iisive fo.ssil forest at tlie foot of Miittie's Peak .arc 
noteworthy; wliilt; the Crystal ('ave, iu?ar Piedmont, and the Wind 
Cave, near llot Springs, arc almost iinrivalletl. 

With the? exception of the extreme north-«;.ast, the state lies within 
the drainage; s}‘stem of the Missouri liliN'or. 'l“his slr(?ara enters the 
state near the centre of the northern boundary, pursues a winding 
south-ea.sterly course, and from its inttT.section with the 43r(l 
parallel of N. lat. lo its junction with the Big Sioux Itiver separate.s 
South Dakota from Nebraska. The Big Sioux River ri.se.s in the 
Cx>tcaii des Prairies in the north-cast and flows almo,st dirtxjtly 
south for a distance of 300 m., in the lower part of its course forming 
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the boimdary bet^vccn Skjuth Hakota alKl loMra. To the wc'sl 
ni this stroam and almost parallol with it is the J tunes or Dakota 
Kiver, which rises in North Dakota and follows a general 
course southward until it joins the Missoiiri KivtT neat Yankton. 
From the west the Missonri receives the C^rand, Moreau or Owl, 
C heyenne and White Kivers. Ot these the ("'heyenne is the most 
important, l>«‘ing fonm d hy two branches, the Ht;lle b'ourche jind 
the South I'ork, which, after almost eoniplotvly emircling ihc 
Dlack Hills, miile at a j>oinl ne;uly .^50 in. froiu their souvees, 
T.Ianv of tlie sinifler streams in the Diack Mills lose their waters 
in their lower coursot; tl\roiigh s<v]«ige and evaporation. The 
Minnesota River has its source in the north-east, and the JUg Slone 
l,,ake, a body’ of water about 25 m. long aiul 3 in. wide, forms a 
connecting link between its headwaters ;ind the vest of the slreCvin. 
North of this lake lies Lake Travor*u\ 20 m. long and 3 m. wide*, 
w'hoso waters flow north into the Hois de Sioux Kiver. whence they 
flow into the Ked J'tiver (of the iKir(h), The portion of Scnitji 
Dakota <vst of the Mis.souri Jviver is denied with nuinerous laUes, 
langing from small ponds to bodies c»i' water from 10 to 15 m. in 
diameter. The plains, except in the .soiil]i-<\ast corner, arc muhT- 
laid by sheets of water-bearing .‘:andsionc. wliich <‘arry a v<*lnine 
»>t waier under siicli ]ire>siire ih.il in the valleys ot the |a!m*s 
JCive.r and the Missouri Ibver and its western tiilnilai icy; a .strong 
surf.ace flow may In* oblaim?d from at livda.n wells. In loo-j «.>\ e. 
a thousand w(dls had been sunk east (^f the Missouri, ;in<l the flrtw 
was estimated at 7,^x10.000 gallons p(‘r dav. 

J auna and hlora — ].;;rge gane* within the slate is pras'tic.illv 
extinct. The herds of bis<ni, antelope and elk that once Tt)anied 
the ]>rairies h;ive \anished. but a ffw mountain shetj> yUill gm/e 
on the grass-covered me..;is in inaeressible rortions of the Had 
T.aiids. Then’, too. th(' gr<‘V (or timbcrl wmiIi and the coyote ;*ve 
found, d'he F]>ecies of sm dl animals do iiol dilter from those jouiul 
in other p.irts of the middle we.st. 

Th<‘ total woo.ll.Mul iiW'ii has bt'i'n estimated at 2300 y.(|, m., 
about 3 ’-'3 of thf latul area, and ot tliis amount iiooo sip m. are 
in the Hdack Hills district. All tlie higlier lands of this area ao* 

< «)VcnT.l by forests; but tin* Ivh •! V'alley. lying belw<CMi the outer 
ridges and the main iiplill, is treeless, 'M(isl of the iou‘st tamsisls 
of yelUtw pine, but Hu- spruce, open, white biitli, bur oak, box 
dde’’, re(l c'-dar. white elm and cotfonw(»{»d are atnoiij; the otiicr 
varieties found. With fh<- c,\cc])l ioii of narrow strips of w(»ocIland 
along th<- <'our.ses of the* lai/'er stream (he rest of fh<‘ stale c'omusls 
of lrechis.s ])j airie l.uids, which arc usually covercul with \aluable 
grasses, fn the more arid rtgions the ' .s.i.gn’ brush and c.iUius 
make their appearance. 

(liwatc. — Thv diin.ato of South ^.'^knta is of a ronfinenl.d Ivpe. 
Owing to tlie non horn latitude, eomjjaralivdy higdi ;di itiides. 
and the gre.it distance liom the oieaii, llnue are grt.il annu.il 
variations of temjv’ratuie and a nciv small anuanit ch tand.dl, 
'file state i.s coldest in the north-east and waiiiK'.! in the re-ion 
.S(»nfh of t'heyeiine and west of tlie Misso\iri Ki\ e.-s. '}'h»‘ i;>ol lierm-I 
burs trend from south-east, t.o norili-west. 'die winters joe long 
and marked by exceedingly low ImufKu-ature.s, but as they aie tlie 
driest season ol the ya'^-r, the extremes ,'Lie not so dis.'-Mce.djh* as 
they wr)uld be in a more humid region. The mean wintn* tein]»ej;- 
tiire ranges from i I', at Al»erdeen in the iiorllie.n ]i.>.rf c»l the 
|anu?.s River Valiev to 2.3^' a1 Rajirl f ily, in the J ;ia.' k lldls <ii. iriet. 
Tlu; absoluti? mininia at the.se two plaees are lespe^ 1 iv* Iy - ,|0 .mmI 
- ; the ab^oluti' m.ixima, iii' and ]i«o , a.'ul i!t^> 1 '^..n ..niiu. .1 

temper, at ures, .\Z° aii<l . At Hro(.)I%ing... in ih ■ <x't.nn- c- (, 
the mean annual femperat ure is the mean for (he .siinirtii r 

is oS’ with an exi.rcriKr re< urded of io,| ; the r.u an lor i he winler 
is 15'* with an cxtrciiu; rcc<;rded of 41 . At Af hcicflt, in the e.\- 
ireme north- wc.st, the jnean aiijiual temja; .ilure i.s ,^4 ; i.he ne.ui 
for llic siim iitr o.S'; and for the wintia ; v.hile the highe.l .'.ml 
low'c.st temjnMatures ever recorde-.l are respect iv<lv and 

The average annual amount of rainfcJl fur iJje state i.s alsmt 
20 in., raiiging from i.yy in. at Ashcrott lo 23-0 in, at Abor<l< e|i. 
It is usually gre.Lle-.t in tlie v.dleys i;i the Jamer, am] Hie Siinx 
Kivers aiid'lcist in Hie extreme iio: lh-«a'nti'al and hot 1 h-wcsiei n 
p.arts of the stale. Th(‘ average amount of r.'iint,'dl lf»r the sj»rin.g 
IS b or 7 in.; for the summer, 8 or 0 in.; frir the a.ulumn. 3 or 4 in.; 
and for the winter, 1 <»r 2 in. snows am g-enerallv light, and 

(.iille may y.ri/J: on tlie ^irairies duiing most isf tin- winler; but 
tlK'fe arc oec.isioual seve.-e " blizzaids," which a.re ac'.ojnp.ajia d 
by intense cold and hi'.'h winds. 

Snilh . — The glacia.l drift east <if the Missouri Kiver, unlike that of 
the .N’ew' lingdatid stale;, is lematkably fiee Iroj.i botiJders .aial 
grac'd, except in a few moiainic bibs. it. is oben loc.Jly en.iebc^i 
I>y vegetable mould, e,iid is w’cll adapted for w he it-foo .i liijr. West 
of the Mis.souri Kiver the drift gives pla< <• u» fme soil i>i r.iml and 
clay, with depo-sits ol idliivium in the viejniiv of .streams. ihour ii 
lacliing in vi?,geiable mould, ihe.sc soils are geiier;Jly eapuble of 
>rodu(ing good crop?, wliere the waU'r-supj)ly is suJjn..i»;it . 'J’lie 
ar;fer vMl ‘Vs of the Hlack JJili.s di.striri conta.m fend*' 
deposits washed from tlit* neighbouring highlands, but in Hie ]j\ .n 
adjoiuing these r4Lountaiii.s the .soiks ronsi.st of a .stih guinl'o .^.u. 
iiblf only for j^iasture kind. There are throughout the stale rieco... ;oiuJ 
tracU in which, owing lo dcficienl drainage, an exce:>o ui alkali , 


has accwTnulated, and wditch require special treatment before they 
can be made a.gnin productive. 

Ifriguiunt , — South Dakota in t8So had only 15,717 ncres of 
irrigated l.iml, 'Pen \v;os later this area had incre{iM.*d to 
acres. Of the total, 3S. 157 acre.s were ii*rigatcd by rtrc.uns .ami 
'23,223 aevt‘s by wells. The area irngatwl by streams w.u; Km- 
liiied l.irgely to the Hla<'U Hills vegioii. the water being siqiplml 
by the Novtli b'ovk and the South I'nvk Ki\ ers w’hieh ate tritnitiiius 
oi the Cheyenne, 'riti' avtesi.in luisin of the east part of the jiate 
is taivly well de\ elopeil. .several wells having a How of from .*000 to 
4330 giillons per miniiK' aitd a pn'‘5sure of 130 lb to tliesipiare im h. 
l iuler the Ktrlainai ion Act p.issed by Congre.ss in looa the irriga- 
tion of loo.ooo acres in tlie Helle l‘■ourchc Valley adjacent to the 
HlaeU Hills rigion was provided for. It ]>rovideH for a dam 
across Owl (Tt*t‘k (1300 ft. long and 20 ft. wide on top, and for two 
main camils from this distributing centre, one tlie north eaiial 
supplying water for the irrigation ol <»<>>’37 acres north of tlic 
Helle I'mirehe River and east oi Owl ( reek, and the other the south 
canal for fhe irrigation of 2N.'2.|o acres south of the .Helle J*V)urclie. 
J,al(*r.Ll c.'inals ari' provided from the main lanal.s t<i each faim. 

A p intlttn t is the le.uling industry in South Dakol.i; 
in Xjoo out of 137.130 pet‘*on.s (’ng.'if;<*d in 0( (Mip.'it ions, 82,837 
lollowt'd ; /'.riei»ll nral piirsiiil.s. In iSctn the total acreage deiotiNl 
to koiuiii;: n.'‘h. li.300,.|oo. wliii h in loooliarl incif .'‘.txl tft 10.070,(110. 
'rhe ]u M'enfagi' of imj»ro% eil ."crc.ige. hoiveviT, fell dining (lie .‘^;,itii«* 
pi*riod fiom (o *1 in oSoo to 30‘2 in moo, 'Phis w.'*s dm* I.irgu lv 

111** o]n*iiing ep ol land ivhieli lia.d foiineily not bc-en ntili/i'd. 

'l'lu‘ average si/e of farms (exelmling larins iinder 3 acres with 
j»r<»<buts vabie<l at hs.s tlmii S3<»o) wiis 7 .'Jtyw acres in 1800 and 
30.1*1 a<'r<‘s in 1000. Plie Nairn* of all farm ]>l‘o]»er 1 y iiicnased 

ironi 43.327.350 in iSoo to $.»o7,323, in icion. 'i'lie average 

Jatin N'aliie also rosi* during llase l« n yeais from S200T to f 303,1, 
and tin* v.due pit* i.eve {uR'ancid tnun 8!2‘77 to $i3'fui. J'ewer 
j.oiu'. W'l’ie noil < <1 bv ownei.--. in 1000 Hi. in in iSoo, the ]H'H entage 
in the loiiner year being 78*2 and in Hie latter N'ear 8(e(». In 1000 
share tenants worked iS-.t ‘’n ol llu'laniis and casli ten, nils, 3*4 
'Phe total value ol larm ])iodu( Is in ihisi waa 8''(».o8'2.4 iti as a/',.iinsl 
Jii^2 2.o47..*7o in itS.S<i. ( >1 tlie toi;i.| piodiu I N;i.liie in js'oo. 78*3 
wa'^ lepresented by cc'Ve.ds, Sfuilli Dakota lanking f.ixteeiilli among 
llie slalc‘s in (eieal piodiK tioii. Wh'vf (onsijfnted r>o’7 ol Hie 
foRil b»r all lereabi, Inriian ( rini 21*1 oats 1 1 '<* and bailev 
5*8 A (ohfidiiable .ne.i w.i.s drsotid to the (.all leal ion of 

j pples, ]»lunis ami Ji’lien jes. 'Pin* tola) aa uag'e of sjuiiig wlieal, 
till* .‘.l.•!l<‘‘s )<a.diiig, (lop, in ioo<i was NNilli a yield ol 

47.388.000 bij.'li. N. lmd !‘l y fonlli Dakolji ranking 

third among Hie r-lale.s, Next in imporlaiu i* in i.iine Indian 

loin with ill inie.’ige ol '2. o', i), 000 i'tid a pioiluil ol (»3.'.!7o.ooo 
luisli. ( !>3 !.03f,,ooo). (),ils had iH) ; image ol 1,430,000 and a 
piodm I of 4(i3(*o,iMni bush, ( S I .j./ 00,000) , Itailev w i .s ciil I i\ jJ ed 
on i.o.’i.ooo {111-. lb( jirodiicl anioiinling to io.<do.ooo bia h. 

( :^’H.cM*o Olio). In 1 he ipiaTit it V ol liavlev ]Uodu( ed Ha slate ifnii.eil 
Mill. hi ils onljuit ol Hjix. i.UdW’ii j-hnost entiielv lol lli»! i.ied, 
the ^.la1e lull t.dond uiiik with a piodm t >•) .3,n|o.noo bush, 
f ■; 8.31'soon), '1 he liaV Jiie.ige \v.i'. ‘,38,000 ; lid I hi I'loilucI ion 

ho.). MOO 1(*n.s, Wlie.il I'.inw*; cliii'Hv in the «. '•< ; nd iioi'lh e'i';t 
p.- tls ol Hi'* sI; le. es)>ei ia.llv in I’.ioieii, (-iMiil.. J\ol»i ii‘., Day Jiml 
(iiiiTd Cc.unlie--.. Ihel. igesi ciop in i8o(i being H.al ol lliov-’n (oimty, 
120. ',70 I>usll., ol about one ll’.i IMIi oj Ihl Iille’;, plodiKl. ( 01 n 
f-iM\-.:i 1 iuoiigjinut I h< wi'tMU Ji.df ol llie jli'le, ;.jmI i.spiieilly in 
(he souHi wi'.liin p.iils,, ill l.imoln, (l;:y, I'mmu, ^■i^nl.lMl| ,' iif| 
Honhoiiimie coin. I i« Htc I.’ 1 f'l -n fio]> in ihoi, bein;'’ lh;il of |ji,i r»ln 
C<»un(v. 3.ol4.'»to I'leh., i:e; riv 01a ilevi ilh ol Hie sl.Hi eiop. 
Oil's hi'.;; i. dh lnbiOioii :o il.-n* !•» I lad oJ loin. Hii l.t'gc sf iiop 
in bf iiig tk.'l ol .Mu.im h.Hi.i lonjiiy, J, 000, no bu.‘)i., ..bont 

one nineiei jiHi of tla- ciop. li.nJiv ('row.*, p; Oiiipalh' in Ihe 

caslern ;-.n»l sonlhfijj j».-jl.s of llie ‘late Mii.ia Imha. Moorly, 
J,;:.ke and HrooUjar*. couida-s the l;.,igah,l iiop in 1800 being lluil 
oi Minnehaliu louniv, «>32,b(»o bush., jnore than om r.evciith ol 
Hii: .‘.late. 

Tiie ?-tate jr, ( .pef'i.''.lly well i'.d.apfed for goi.i'ing. and during 
i8'K> 10 ‘k» there V'a.r, a l.'Ltge im ui'.M in Hie imi))l»‘-r fl hJin animals. 
'Pile g.iiii was (ha flv (r»,,|ined to ra.tib , but Hu. nunibei ol horses, 
(Iteep {'.nd swine j.Iso ; hoWf d snbi.t; nHal n.Me.ai*-, 'Piie value of 
ill live.to'.k in Jho" v.;a. J 20,880. *'*<;. ; efl in Jtjoo D':>, 1 73,4 32. 
'Phe Msinbi I {lid \..iie i e- pei 1 i-. ( 1 (>l till N iiiious fiiiin iiiii- 
la 1. oTi ihe it of j.M'K.iv folo wne ;;s follows; liorses, 
0T2 fiorifiw,) 000 ; dairyr o-A-.s, 8.-,o.o/»o ( 2 1 ,8,;8,(ifio) ; other cat tle^ 
i.p;io<Mj f sjH.h 12 000) ; ^\vlne, 803,000 (88,93(1,000); and sheeji, 
82() 000 ( 83 . ( * 8.000J . 

j\In. • ria- iidiii'rals of SoiiHi Da.k'(dfi, of wdiiih golfl i.s the 
mo l impViM.'aif , r:re «haflv foumi in Ihe JH.'iek Hills trfjfn], 'riiin 
'-.«•« lion <.ov( T‘, aboiil v.oo sij. in, in the Houtli-ea.sf p.'irt of the .‘ late 
.'Old includes the (ounde-, </f Hav.renc.e, Duster, Me;ide. J 'eniiin/don 
and 1 a.Il Kivei. Silver follows gold in iniportam (..', but the tdher 
j im j. N met wiilj, iiii.luding gypsurn, mu a. petn^leum, ji.Juntl 
g '"auio , m.-.rbl(' aiul tin a.ie tuU. found in jiayui/; qiia.nl i? ie-,, 

Cioid w.' H fidt fli 'ov<;ed in I lemh ('.reck, f'u.fer couriv, on llio 
.i;:h oj july ih;.) bv i/ii)ieiK who were with ( uster'?. exis.ilil ion. 
Gold V....S ah2> found Lit' r in Liiwrcncc county buitU ui Cu;»tci^ 



5o8 south DAKOTA 


and the Homestake lidl in the former county lias ever hiiicc been 
the chief producer in the slate, J'or ten years after the Iflack 
Hills were thrown open little gold was mined because of the lack 
of railway facilities. C(?inenl deposits were discoven?d in the itlack 
Hills region in 1876 and in the same year the first <|uartz mill 
was set up in Headwood. Jn iK8y a cement plant was built at 
Yankton, and it is still worketl all hough the oiit])ut is small. Mica- 
mining was alsf) carriefl on for a lime hut was socjii abandoned. 
The first natural gas- well in tlie state was drilled at Iderre in i8t>2. 

The total value of all mineral products in i(jo2 was $().70<j,io^, 
of wiiich $0,404,258 were rejiresented by gold and silver, $110,789 
by sandstones and quart/iles, and $8(1,005 by limestones and 
riolomiles; in 1908 the total value was $8,528,254, which was an 
increase of more tlian $5,500,000 t)vor the value in 1907. This 
increase was due almost ciilirely to the gain in the gold output 
which advanced in value; from $4,1 5^. $7,742,200 in 
1908. J'he total amount of golri mined in ig.)8 was 574.529 fine 
oiinceM, tli(‘ greater jiarl coming from the Hom<\st.ake Mine, In 
igo8, 197,500 oz. of silver wen; ohlaiiK-d. valued at $105,500 as 
against $7 o,4(kj in 1907 and $101,080 in Hjoi*. 

Manufactures, — Maiiufactuiing in South Dakota is of little 
importance and is confined chiefly toartich's for home? consumption, 
between 1890 and I9 <jo the nuiiiber of erstahlishments increased 
from 499 to i(»59, the* capital invested iruni $ 0207, 7<io to $7,578,895, 
and the value of products from $5,(i82.748 to $12,251,259. Under 
the faclory syst(;m there v/v.tv. (124 estahlislinients in moo and (>8o 
in 1905; the capital invested in 1900 was $0,051,288 ami in 1905 
$7.5^5.* 4 -^ Ihe value of the produe.ts was $9,52<i,940 in 1900 
and $15,085,555 in 1905. both in 1900 and 1905 Hour and grist 
mill jiroducts rankled first in value, the figures for i9<io iM^ing 
$5,208,552 and for 1905 $0,519,504. 'flu; sc'coml industry was (lie 
manufacture of chet'Si*, tmtter and coiidensird milk, and itu> third, 
printing and publishing. Sioux Falls is the jiriiuipal indiistiial 
centre. 

’rrans/Kirtaiitm,— The railway mileag<* of Dakota in 1870 (before 
the j)ri‘s<*nt stales of Soulli ami JSorlli Dakola weie «*recled) was 
only 75 ill., and in 1880, 1225 m. In 1890 I he mileage of Stmlli 
Dakola was 2010 m., in i<iou, 2(j(ii m., aiul in i()o9, 5770 m. 'I'lie 
nrincipal systems are the Chicago, Milwaukee iV St Paul, tlie (ireat 
North<;rn aiul the North- western. The piiuci])al watiTway is the 
MiH.soiiri Kivi'r, whose channel has an averagi* de]>th at h»w water 
of about 2 ft, Ixd.ween Sioux City and Fort benttui, Moiilaiia, but 
the constant shifting of the channel makes navigation uncertain. 

Population, — 'riu* tobil population of South Dakota in i8(p 
(llu* date of the first Federal census taken since its .separate 
exi.stenc'i; as ii slab*) was 528,So«S, and in T900 it was 401,570; 
the increase from itS()o to 1900 being (cxcliisiv(; of jiersons on 
Indian reservations) ifi’S In 191O1 according to the U.S. 
census, tlie total was 585,888. Of the po]>ulation in iig)o, 
380,714 were whitevs, 88,508 were foreign born, 4(15 were negroes, 
and 20,225 were Indians. Of the Indians 1)293 taxetl. 

The population on Indian re.servations in 1890 was i(),7()2; 
in J900, 17,085. Tile Indians on resi'rvatioii'. and in Indian 
.sehools inelude members of the Yankton, \'ankt()nai, Ogiala, 
BnihS Sisseton, Wahpeton, Flandreau, Siou.x, Hlackfeel, Mini 
eonjoii Sans Arc and Ute tribes, on the Standing Ko(’k and 
Cheycnm* River reservations in tlienoitliof the sUite, the Lower 
llruJe and Crow Creek reservations in the central jiart, and the 
Pine Ridge and Rosebud reservations in tlie south. 'I'hi* figures | 
for inliabitants born in the United Stales but not witliin the state 
show a preponderanci* of immigration from neighbouring states, 
there being, in igoo, 31,047 natives of Jowa, 24,995 natives of 
Wi.sc'onsin, 18,565 of Minne.sota and 16,145 of Illinois, out of a 
total of 3i3,o()2. Of the total foreign-born populntion of 88,508, 
19,788 were Norwegians, 17,875 Cicmians, 12,505 Russians, 
5906 iMiglish Canadians, 5058 Daiu's, 5862 English, and 5298 
Irish. Of the total population 245.583 wtTe of foreign parentage — 
i,e. either one or both parents fon‘ign-born — and of those having 
both father and mother of foriMgn birth there were 44,516 of 
German parentage, 44,119 of Norwegian, 25,115 of Ru.s.sian, 
and 11,222 of Irish fiarentage. From 1S90 to i()oo, on the basis 
of places having 4000 inhabitants or more, the urban population 
increased from 10,177 to 28,745 in n>oo; so that there 

was the remarkable increase of 182*4 urban pojmlatiou 
against an increase of i6-8 in the total population. In 
1900 there were seven cities having 3000 or more inhabitants: 
Sioux Falls with 10,266; Lead, 6210; Yankton. 4125 ; Aberdeen, 
4087; Mitchell, 4055 ; Deadwood, 5498 ; and VVaterlown, 3352.* 

' In 1905. accordinlf to a slate census, there were nine ciths with 
3000 or more iiihabitantii, tihowing some changes in order of size : 


In 1 906 the total number of communicants of different religious 
denominations in the state wa.s 161,951, of whom 61,014 were 
Roman Catholics, 45,018 Lutherans, 16,143 Methodists, ^599 
Congregationalists, 7055 Protestant Episcopalians, 6990 Presby- 
terian.s, and 6198 baptists. 

Administration . — The state is governed under its original 
constitution of 1889, with amendments of 1896, 1898, 1900, 
1902, 1904 and 1909. The suffragti is granted to all males- 
resident in an election precinct for ten days, in the county for 
thirty days, in the state for six months, in the United States for 
ont^ year, and 21 years of age, except those under guardianship 
or insane, and those convicted of treason or felony, unless 
restored to civil rights. 'I’he legislature may propose amend- 
ments to the constitution liy a majority vote of all members 
elected to (!arrh of th(; two houses, or may issue a call for a 
constitutional convention by a two- thirds’ majority. In either 
ca.se the proposition must lie ratified by popular vote at the 
next gentTal election. 

The chief administrative officers are a governor, secretary of 
state, auditor, trea.sur(T (not eligible for more than two con- 
secutive terms), siiperinUndent of public instruction, attorney- 
general, and commissioner of stfiool and public lands, all 
(‘lected biennially by direi t popular vote. 'I'he governor and 
lieutenant-governor must be eitiz<;ns of the United States, 
(pialified electors of the state, at least thirty years old, and 
residents of the state for two years preceding the election, 
'riu* govtTnor may remit fines and forfeitures, and grant re- 
prieve's, (‘ominutations and ])ardons, hut in the more serious 
<a.ses only on the reeommt?n(iation of a board of pardons, 
compost'd of th(‘ presiding judge, the seeretiuy' of state, and the 
attorney-general. He has a veto power extending to items in 
a])])ropriation liills, wliieh may be overcome by a two-thirds’ 
vote in eatli house. A lieutenant-governor, ehosen biennially, 
presides over the senate. 

'Phe legislative department (‘onsi.sts of a senate (with not 
fewer than twenty-fiv(‘ and not more than forty-five members) 
and a house of repre.sentalives (with not fewer than seventy- 
fiv(‘ and not more than 135 members) chosen liiennially. Sena- 
tors and lepresenlatives must lie qualified elet'tors, citizens of 
(he United States, at least tw'ent> -five years old, and residents 
of the stale for two years next preceding elei tion. The sessions 
of the legislature an' biennial and are limited to sixty days. 
Hills may origin.ite in either houst'.and either hou.se may amend 
the bills of the other house. A constitutional amendment pro- 
viding for minority reprt'senlution in the house of lepresenta- 
lives was rejeelt'd in 1889 by a large popular vote. South 
Dakota was the first American state to adopt the initiative and 
refen'ndum. Ibider a (onstitutional amendment, adopted by 
popular vote on the Sth of November 1898, 5 ‘*0 the legal 
voters of the stale may re(|uire the legislature to submit to 
popular vole at the next general elec tion measures which they 
tvish enacted into law, or measures already passed by tlie legis- 
lature whic h have not yet gone into force. Exceptions to the 
referendum are made in the case of laws neccssarx’ for the 
immediate jireservation of the public peac e, health or safety, 
or the support of the slate government or the various state 
institutions. In prac'tic'c the legislature has interpreted these 
exceptions so freely that nearly all important laws are passed 
with emc rgt'iic y clau.scs. The governor s veto does not apply 
to measure's pa.ssed by popular vote. 

The judicial department consists of the supreme court, 
circ uit courts, county courts, justices of the peace, and police 

Sioux I9ills. IJ.2S5; l.eaU. Ab-iuccii, 5841; Mitchell, 5719; 

Watertown, Dva^^uoU, 4364; Yankton, 4189; Huron, 3783; 

r.rooLiiiii-, 3205, 

* The constitution provided for the submission to the people in 
November i8qo of the question whether th«* word " male ” in Article 
vii. of the constitution as adopted be omitted, but the popular vote 
in iSqo and again in 1898 did not favour this change. In the original 
constitution it was provided th.at auv woman liaving the quahhea- 
tions as to age, residence and citizenship might vote at any election 
held solely for school purposes and " hold any office in this state 
except as otherwise provided iu this constitution.'' 
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magistrates. The supreme court consists of five judges chosen 
for six years — the term for the first judges elected under the 
constitution of 1889 was four N ears. The state is divided into 
five districts and one judge is chosen from each district, although 
the election is made by the voters of the state at large. 'Fhe 
court has appellate jurisdiction only, except for the power to 
issue writs of mandamus, quo warranto, errtiorari, injundion 
and other original and remedial w'rits. The state is divided 
into ten ('ircuits, and one judge is elei ted by the voters of each 
circuit for a period of four years. The legislature may, by a 
two- thirds' vote of each hou.se. increase the number of circuits 
or the numl)er of judges. The circ uit courts have original 
jurisdiction of all actions and causes, both at law and in etjuity 
and such appellate jurisdiction as ma\‘ lie conferred by law. 
In each county there is a <*ounty <'ourl with a county judge 
who is ele<’ted by popular N ote for two years. 1 'he court has 
original jurisdiction in probate cases, in civil cases involving 
$1000 or less, and in criminal cast's below the grade of felony. 
Under an act of iSg^ three-fourths of a jury may render 
a verdict in lesser civil cases in county and t'ircuit courts. 
The jurisdiction of justices of the peace is determined by law, 
but it is restricted by the constitution to cases involving 
$100 or less. 

For the administration of local government the state is 
divided into counties (64 in 1910), and these in turn arc sub- 
divided into tow'nshijis and munic ipal c'oryiorations. Although 
the toNN'nship exists throughout the state, in many ceases it is 
organized only for school purjiosc's, and in many others its juris- 
diction is so restric ted as not to extend to the villages and 
boroughs w'ithin its limits. The county authority is a board 
of c'ommissioncrs elected on a gcncrai ticket, the township 
authority a board of supervisors or trustees. For eac!h ecninty 
there are a judge, c'lerk of the court, sluTiff, auditor, registrar 
of deeds, trcfasurcr, stalct's at torn on , surveyor, coroner and 
superintendent of schools, all elected biennially. 

MisceUnnrnus Laws,. A ])rimary law c^iacted in TO05 aiUliorizos 
the county convention of any party to provide for the nomination 
of candidates for county offices and (he state legislature by direct 
vote. The state has had a varied experience in dc'aling with the 
liquor j)rohlem. A constitutional ordinance forbidding tin* nianufae- 
tiire. importation and sale of intoxicants was adoi>l(‘d on the isf 
of CNct«»her 1889 bv a vote of 40.2^4 to ^4, *',10. The decision of the 
United States Supreme Court in the case of l.ei$y v. Hardin in 1890 
(see North Dakota), and the lax enforcement of the ordinance in 
the larger towns soon resulted in an active? movement fcjr n*pc*al. 
A .state di.spensary, similar to that of South ('arolina iq.v.), was 
established in i8y8 bv a vote of 22.170 to 20.557. Imt if proved 
ineffective and was .suj)erse<led in looc) by the licence .system. An 
attempt to introduce county local options was defeated in the eb'ction 
of i()oB, 

South Dakota long bore a notorious reputation for the laxity of 
its divorce laws. The grounds for action are still iiuineious. An 
act of 1907, ratified by pojiular vote in the election of 190S. raised 
the term of residence? under which a person coultl apply b*r divorce 
from six months to one year, and provided tliat all cases shriuld be 
tried openlv at the re'gular term of court; and since the pas,sage of 
this law* Sioux Falls has ceased to be notorious for its divorri’ colony 
from other states. Neither husband nor wife lias any interest in 
the separate property of the other, and the wife may’ convey her real 
estate, other than a homestead, without her husband's consent, but 
the husband must support his wife out of his property or by his 
labour if he is able, and if he is unabh* the wife must support him .so 
far as possible out of her projierty. The one may enter into contract 
with the other respecting property, and they may hold properly as 
joint tenants. The? descent of the estate of a husband dying 
intestate is the same as that of a wife dying inteslate; if there is 
only one child, or the issue of only one child, the surviving .spouse is 
entitled to one-half of the estate; if more than one child, to one-third 
of the estate; and if no children, father, mother, brother or sister, 
to the whole of the c'state. The homestead of any family in the slate 
is exempt from attachment, lien or forced sale, except for taxes or 
purchase money, provide^! it has been properly recorded ; but it can < 
embrace only One dwelling house, cannot include gold or silver I 
mini's, and is limited in value to $5000 to c»ne acre if within a town 
plat, to 40 acres if it is in the country and was acquired umler the 
laws of the United States relating to mineral lands, and to lOo acres 
of other land in the country'. If the owmef is married the honj<?stc?ad 
cannot Ixr sold or mortgaged without the concurrence of both 
husband and wife. Upon the death of either husband or wife the 
exemption may be continued for the benefit of the surviving spouse, 


and upon the death of both husband and W’ifc the exemption may Iw 
continued until the youiigt‘s( child is of age, 

h'ducahon . — At the head of the public-school system is a super- 
inlemlent of public instruction chosen for tw-o years. In cai h county 
there is a county siiperiiiiendeiit , ami in each school district a Uiaril 
ot dinYtors. When the state w'as admitted into the union two 
sections of land (1280 acres) in each townshii) were set aside for 
educational purposes. 'Phe jiennanent school fund amonnted to 
S4.852.5(»7 on the 1st of )ulv 1(107. In itioS the total ex])en(litures 
for public hcIkkMs were it.152.00f> ($i.fM<,S94 being for teachers’ 
salaries) , and the total rectnpts were S t.85 t.<»»»5. of which $2,284,0 ^8 
was Iroiii district taxi’s. In i()ii» tlu' ftital permamnt school fund 
was $7,725,585, and the estimated value of the unsold lands held 
for the common .schools and other ediieational endowments was 
$5 ,o(»8,i 72. The schools are (»pen to all pupils between llie ages ol 
six and twenty-one, and atteiidanc(’ for twelve weeks each year, 
eight of which must be consecutive, is compulsory for those between 
the ages of right and iourteen. In tlic sc]h»o1 year 1907 1908 77 
of all persons of school age were enrolled in the public schools. Tlie 
educational institutions of the state are all under the inanagement 
of a board ot regents of live members, who are appointed by the 
governor, with the ap])ioval of tlie senate for terms ol six years, 
'rile leading state institutions are the state imiv'ersity (1882) at 
Vermilion, the agricultural college (i88.t) and the agricultural 
experiment station at lirookiiigs, the state school of mines at 

Kapid ('ily, ami normal schools at Spearlish, Madison, Aberdeen and 
Springlield. The stale university is under the control of tlie boarcl 
of regents, and is maintained l>y' tlu* state and is the beneficiary of 
8(>.ooo acres of land grants from the b'ederal government. Tlie 
city of Vermilion and Clay county and priviife persons have coiitti- 
butt’d largely to its support. It has a geological and mineialogical 
mnseiim and* iiiidei its supervision is carried on the stale geological 
and natural history .survey, the state geologist being head ot the 
dc’partment of geology and iiiiiierjilogy (»f the university. The 
university incliid(*s a college ol arts and sciences, a .school of com 
nierce, aii art department and t(»lleges of law and of niii.sic. In jgio 
the university had 51 instructors and 585 stud(*nts. Denoiiii 
national colleges are Vaiiktoii Collegi' (1882) and Kedtield College 
(1887), both ('ongregational ; Huron College (i88<, Presbyterian), 
and llakota Weslevan University (1885, Methodist Kpiscopalian) 
at Mitchell. 'Die Norwegian l.utheiaiis have a normal .school at 
Sioux halls, and the Koinan Catholics liave schools of higher grade 
iU Sioux halls. Deadwoodand Aberd(?en. 

i'haritablv Institutions, i‘»c. 'Die state maintains a school for the 
blind at (iary, a school for d(?at mutes at Sioux hails, a tuberculosis 
satiatoriuni at Custer, a g(‘neral hospital for the insaiif’ at Yankton, 
a school for the feeblf* minded at b’edlield, a soldiers’ home at Hot 
S]>rings, a refoim school at Plankinlon. and a ]>eniteiitiarv at Sioux 
J'alls. All penal and charitable instil iit ions are subject to the 
control of a state boatd ol charities and corrections coiiiihwihI of 
live members apiiointed by the governor. A children’s liomc at 
Sioux halls is partly under state control. There Is a h'ederal 
iiospital lor insane Indians at Canton, 

t inantf. 'Die general pro))erty lax is the chief soun c of revenue 
tor slat*', county and local ]nirj>oses. 'I'here is a local board ol 
assessment and (‘({ualization in each county and a general lioard ior 
the state at large. ( «ii potations are rea( lied through Hie general 
]»roperty tax, but Hiere is a small h’vy on lire insuranee eonipaiiies 
for the supjiort of Ihe focal lire departments. An iiiherilame lax 
was adopted in i9‘»5 wlii( h progres.ses in jMcqxH lion to the distance 
<»f relationsliip and the amount of the inheritance.* J*oll taxes aie 
levied by the ( oiinties and townships for s( fiool and loc al jmtpose.s. 
The current revenues of tlie stale for Ihe year eiwling on Ihe isl of 
Inly n^>9. including casli on hand a! the beginning of the year, wen; 
’$4,148,744; for the same year the expenditiiies were $4,558,847. 
There is a small nominal inde!)lediM\s.s, hrss than Hie cash .siiiplus in 
(he treasury. 'Flie constitution fixes tlie di.Ut limit at $i(»o,ooo <iver 
and aliove the share of the territorial debt asMimerl at Hie lim^ of 
the formation of (he state. The first national bank within the 
present limits of the stale was organized at Yankton in 1872. 

History.-- The first authentir cxploratjon.s in what is now 
South liakota were made hy the Lewis and ( lark expedition 
in 1804 and 1806. The “ YtrJIow.stone,” a stea/nhout .sent out 
bv the American Fur (iompany, a.scenderl the Mis.souri to IHirt 
Pierre in 1831 and to the mouth of tlie Vellow.stone k iver in 
1832. Among the pa.ssengers on tin? .second trip was the well- 
known painter and ethnologist, (George (.atlin, whfi .sfient 
several weeks at Fort Pierre studying the manners and c u.storns 
of the Indians. J’.xjdorations were also made by ITim e Maxi- 
milian of Neiiwied in 1852, l>y John U. Fremont in 1838, by 
Kdward Harris and John J. Audulxm in 1843, and In various 
others. Fort iderre. whi< h was founded by the American Fur 
Company afniui 1852, was sold to the United States government 
* The rate for direct heirs and brothers and sisters is non-pro- 
gressive. 
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in 1855, and was convert fd into a military post. A settlement 
was made at Sioux I’alls in 185^;, hut was abandoned ab(?ut six 
years afterwards. In the m<Jantirne several small colonies liad 
been established cast oi the Missouri Kiver, but growth was 
much hampered I)y the Civil War and b}' Indians. Altliough 
it was not tin; eiritrc; (^f operations, the south of the territory 
suffered considerahly in the various uprisings under Si)otted 
Tail, Red (’loud and Sitting iJull in 1863-65, 1867, and 1875 -76 
(sec NoKTir Dakota and Custer^ (Jkouge Armstroncj). 
A railway (i art (d tJio Chicago, Milwaukee & St Paul systc in) 
was hiiilt from Sioux City to Yankton in 1872-1873, and in 
1874 (hjneral ('ustcT led an exploring expedition into the Black 
Hills, which resulted in the discovery of gold and the rapid 
settlement of a considerable portion of the west of the territory. 
A movement was at once begun to brciik uj) the great 
Sioux reservation, partly because; it cut off lliis region from 
ihcolck'r settlements ee.st of the Missouri anrl y)artly because 
it contained a large amount of land wbi(‘h was very valuabh; 
for fanning and grazing purposes. In 1876 the Indians i:edul 
their title to lands in the Bliurk Hills. Under the Dawas Allot- 
ment Act of Fcl)ruary 1887, anrl a special statute of March 
1881;, an agreement was made with the Indians, and about 
1 r, 000, 000 acres, or about half of tla; reserve, Wiis thrown <;pen 
to settlement on tin; 10th of J*ebruary i8()o. 'i'his included, 
roughly sjieaking, all of the land betweeti the Missouri River 
and the Blade Hills, and between the While River and the Big 
('heyoniie, and a strip extending riorth from the Black Hills to the 
North Dakota liite betwecsi tlu' 102nd and 103rd meridians. 
The remaind(T was divided into six smaller reservations, Stand- 
ing Rock, lying partly in North Dakota, and Cheyenne River, 
Lower Brule, Crow Creek, Rosebud, and Pine Ridge in Soutli 
Dakota. Angered by this .sacriliee of their lands and (x<iled 
by proplu’cies of the corning of the Messiiih, a considerable 
mimlH’r of the Indijuis went on tlv* warjiat.h, but after a short 
campaign they were d(;feuU'd by Gem‘ral Nelson A. Milt'S in the 
battle of Wouiifled Knee; on the 2<)(h of DcccmIxT j8()o, and 
were compellisl to make their submission. Sinc’e that time the 
uliiU's haN'o steadily (MU'roaclied on the reservations. About. 
50,560 iUTcs of Lowt.T Brule lands were opened for seUlemerii.. 
in i88(), alionl 1 ,f)Oo, 000 ac res of Sissetoii and W'ahpeton laiuk; ‘ 
ill 1892, 168,000 at'res of the Yankton Sioux lands in 1805, 
416,000 ai'res llie Rosebud lands in 1904, and 800,000 acre.; 
in 1908. 

The territory iru’luded within the presiait limits of the stale 
was a part of thi' tlistrid of J.oui.siana from 1803 to 1805, of 
the territory of T.oiiisi.vna from 1805 to 1812, and the terri- 
tory of Missouri from 1812 to ^820. After tlu; formation of the 
state of Missouri in 1.S20 it remained unorganized, lltc section 
e;.st of tlu* Missouri River until 183.^ and tlu; section west 
until 1854. The eastern section was siuHvssively a part of 
the territories of Mieh’g;in i83.y-iS3(), Wiscronsin 1836 1838, 
loua, 1838 i84cg a.iul Mimu’uta 184c)- 1858, and the Western 
seetion a part of the territory of Nebraska 185.^ i8(>i. On the 
lulinissicjn of Minnesota into the Union in 1S58, the ea.storn 
stvtion was again left unorganized until tlu; 3iid of March 
i86i, when the tcrritca*y of Dakota was c'reatcrl, ineliuling the 
])rcsent Dakotas and portions c>f Wyoming and Montana. 
With the organization of tile tiTrilory of Idaho in i8<»3 and the 
settlement of the southern houndarv in 1S70 ;uul 1882, the 
Dakotas ae<tuired their present territca-ial limits (see North 
Dakota). The inhaliitant.s of llie south of the territory held a 
convention at Sioux Falls in 18S5, a(J(»j)ted a state constitution 
on the 3rd of N oveniluT, and apyilied for admission into tlu* Unmn. 
A propo.sition to divide the territory into two stales at the forty- 
sixth parallel was .soncaioned by popular Note in the t?leetion of 
November 1887. In aevordanee with the Enabling Act, which 
rcMUMved the Pr.ippident’s approval on the 22nd of EVhruarv 
i88t), a conventii^net at Sioux Falls on the 4th of the fcdlowing i 
July and re- with some slight verlml c hanges, the con- | 

stitutiun.jof 2885- ratilicd at the polls on the jsi of j 

October^ together with a separate prohibition clause, wliich was I 
* P.ut of this tract wai. situatcil in NoiUi Dakota. 1 


carried by a vote of 40,234 to 34,510 (sec Admimstratiofi)* 
On the 2nd of November 1889 President Harrison issued a 
proclamation de<*laring South Dakota a state. Subsequently, 
notwithstanding a temporary set-back due at the panic of 1893, 
tiicrc was a raj)id increase of population and wealth. The 
immigrants came mainly from the northern .states and from 
8candina\'ia. In national polities South Dakota has been 
consistently Republican, cxc(?pt in the election of 1896, when, 
as a result of the hanl times which followed the panic, the 
Popidi.sts and I kimocrat.s were able to form a coalition and carry 
the .state for William J. Bryan. 

COVJ.RNORS. 

Arthur r. Mullet 1(j Republican 1889-1893 

t'.h;irl(!S II. Slu'ldon 1893-1897 

Andrew iC. I.ee Populist 1897-1901 

Charles N. Heirciil Rciniblican 1901-1905 

Sjuiuiel H. Elrod * 1905-1907 

('oe J. (‘r.awlord ...... ,, 1907-1 y«)<) 

Kobort I.. Vessey ,, I9«)9- 

HiUMooRAUiiY. — l or phy.siceJ (lesciiplion scit; the JJulletins vf the 
South Dakota Ctcoloffical Survey (Vermilion, iS(j4 sciq.); N. IT. Darloii, 
Cicoloffy and (Uidcvf^Younu WtUen; of South J^ahota (Wv.shirgtoii, 1909), 
Waterr Snp])ly Pa])cr 227 of the U.S. Gcoloeitel Sijr\ev; Janies 
ICdward 'lodcl, " 'I'lie J iydroinapliic; llistoiy ol 8outU Dakota" in 
vol. xiii. of the Bulletin ot iJic Ciiological Society of Aiiierie.i 
(Jhiclu'.sler, 1902). And for admin i.sl rat ion and liistni y nee Ilrgerty, 
J hr Territory of Dakota (AbevdecMi. 1889); E. I.. Grantham (c'd.*), 
S/afutrs of South Dakota (2nd revised ed., 2 vols., Kioi); Doanc; 
JOibinson, /I Britf History of South Dakota (.New ^'oik, 1905); 
j. I'. Kelly, Manual of the Township and Bond Laws of Struth Dakota 
(t<io7); tiic state' ('onstitiition, l)ifiini.'d r<])()rls ol the auditor, 
se* reiiiry of state and supet intc iident of public ii .stnirt inn, .'incl 
r.iinuid reports of the niilway commis.sionors, iiiMirance department 
and livasurer. 

SOUTHEND-ON-SEA, a nuinieipal borough nnd watering- 
place ill the south-east parlianu'iitary division of hNsex, F.ngland, 
on tlu* estmiry of the* 'riuimc's. Pop. (k^oi), 28,857; area, 
517.J ac re.;. It is 36 m. I*'!, from London by the London, Tillniry 
cSr Southend jail way; and is .serve ci al.so by the Great Kastern 
railway, and during the summer by steamers from London, 
It first .sprang into notic'e from a visit of Qu(‘en ( aroline in 
1804, and as it is the lu-arest .seaside re.sort to London it is much 
frecpiented. I’he batliing is good, l)ut tlu* tide recedes with 
great rapidity and for nearly a mile, 'i'lte pier, which is over 
i| m. in length, perniils the approach of steamers at all tides. 
\\'e.slclilT-on-Se;i, a we.stern suburb, has a station on tlu* London 
and 'rilhury line. Westward again is Leigh-oii-Sea (an urban 
district, pop. 3667); its lofty J’t*rp('ndiciilar church lower is 
\isible from afar. At Ibidleigh, 4 m. west, there is a Salvation 
Ariiiy farm i olony. The churcii of Hadleigh is Norman, 
with an eastern apse, and later additions, i’he castle was 
built in the 13th centurv, anil two ruined towers and other frag- 
ments remain. Thorpe Bay is a residential siiburh about mid- 
way between Soutluaul and .‘>h oebury no.'^s. Eastwood, Great 
W'akering and Little W’akcring are parishes iit the neighbour- 
hood. Southend was ineoqioralcd a municipal borougli in i8<;4, 
under a mayor, 6 aldermen, and iS (’ouncillors ; in 1910 these 
numiiers were increased to 8 alili rir.eii aiul 24 cot ncillois. 

SOUTHERNE, THOMAS (i(>(io 1746). English dramatist, 
was born at Oxmantown, near Dublin, in 1660, and entered 
'iVinily C^dlege in Tf>76. I'wo years Inter he was entered at 
the Middle Tetnple, London. His first play. The Persian Prince^ 
or the Loyal Brother (1682), w’as Uised on a contemporary 
noi'cl. I'he r«eal intcre.st of the play lay not in the plot, but 
in llie j)oliiieal signifieanee of the personages. I'achmas, the 
" loyal l>rot-lier,'’ is obviously a flattering portrait of James IL, 
and the villain Ismael is generally taken to represent Shaftes- 
bury. d'ho poet received an ensign's commission in Princess 
Anne’s regiment, and rapidly rose to the nink of captain, but 
his military career came to an end at the Revolution. He then 
gave himself up entirely to dramatic writing. In i('k> 2 he revised 
and completed Cleoinenes for Dryden; and two years later he 
sci^rcd a great sueccs.s in the sentimental ilrama of The Fatal 
Mania^t'^ tfr Ui.e Innocent AdulLety (dHI 4). llie piece is based 
on Mrs Aphra Behn's The \un, with the addition of a cimiic 
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underplot. It was frequently revived, and in 1757 was altered 
by David Garrick and produced at Drury Lane. It was known 
later as Isabellay or The Fatal Marriage, The general spirit of 
his comedies is well exemplified by a line from Sir Autluyny 
Lm^e (1691) — every day a new mistress and a new quarrel." 
This comedy, in which the part of the heroine, disguised as 
Sir Anthony Love, was excellently played by Mrs Mountfort, 
was his best. lie scored another ccmspicuous siuross in 
Orootwkoy or The Royal Sla^^e (1696). For the plot of this lie 
was again indebted to the novel by Mrs liehn. In his later 
pieces “ Honest Tom Southerne ” did not secure any grc'at 
sucre .sses, l)ut he contrived to gain better returns from his plays 
than Dryden did, and he remained a favourite with his con- 
temporaries and with the next literary generation. He died 
on the 32nd of May 1746. 

Ilis other ohiys are : J /ir Disafy/^nintnteiif, or the Mother in J'itahion 
(ro8.p. founoetl in part on the Curioso Inif^ntincnte in T>c»n (Juixoto; 
The H'/wa-' Excitae, or CuchyUd.'i mahe iheniseteei: i'he Mott/'s 

Last Prayer ; or Any, rather than fail (KxiJ) ; The Pate of Ca/ntu 
(1700); The STartan Dante (i 7 i‘ 0 i taken Iruiu i‘hitarch’s J.ife of 
At«is; and Money the Mistress (1720). 

See Plays written hy Thomas Southerne y with an Account of the Life 
and Writings of the Author (1774). 

SOUTHEY, ROBERT (1774 1R43), Fnglish poet and man cf 
letters, was )K)rn at Ilristol on the jstli of August 177-I. Ills 
father, Robert Soutluw, an unsuccessful linendraper, married 
a Miss Margaret Hill in 1772. When he was three, Southey 
passed into the care of Miss JCli/abeth Tyler, his iiKahcr’s half- 
.sistcT, at Bath, when? most of his cliildhoed \v;is Slu‘ 

was a wliimsical and despotic person, <if whose hoiuehold he 
has left an amusing a<'<;ount in the fragment of aulobij graphy 
written in a series of letters to his friend John May. Befon- 
Southey was eight yours old he had read Shakc'spearc and Beau- 
mont and Fletcher, while his lov(? of romanf'c was fostered by 
the reading of Ifoole's translations of Ta.ss<» and Ariosto, and of 
the Faerie Quccfie, In 1788 he was entered at W'<“;t minster 
school. After four years there lu* was privately t xpelled by Dr 
William Vincent (i7:^<;-i Si 5), for an esjiUN' against Hogging wliich 
he contrihuled to a sc'Iiool inaga/ine call<'d 7 V/c T'lay,cllant^ Al 
Westminster he made friends with two l)oys who proved taithfnl 
and helpful to liiin through life; these were (Charles W'atkyii 
W'iliiains Wynn and Grosvenor Bedford. Southey's uncle, the 
Kev. Herliert Hill, chaplain of the British factory at Lisbon, wlio 
had paid for his education at Westminster, determined to .send 
him to Oxford with a view to his taking holy orders, ]>ut the 
iKiws of his escaf)ade al We.slminsitr had pr<‘cede(l him, and 
he was refnsi'd at (hrisi (hnreh. Finally lie was admitted ut 
Balliol, where he matriculated on the ^rd (d Novcrnlier 1 792, arul 
look up J»is residence in the following January. His fatl.<*r 
had (lietl soon after his matriculation. 

At Ovford h<‘ lived a life apart, ami gained little c;r nothing 
from the university, except a liking for ^wimm^ng an<I a know 
ledge of Epi('lctus. In the vacation id 1 79.^ .Soul h' y enthusiiu m 
for the French Revolution found vent in tlie writing of an t j)ic 
poem, Joan of Are, published in 1796 by Joseph ( dale, the Bristol 
bookseller. In 1794 Sjimtiel Taylor roleridgc, tlicn i>n a visit to 
Gxfi>rd, was introdiued to Southey, and filled his head with 
dreams of an American Utopia on the, l)ank.s of ilie .SusqueltJuiiwi, 
'I’hc members of tl.c “ pantisocracy ' were to earn tlieir livinir 
by tilling the 51 il, while their wives cared for the house and 
children, f'olerklgc and Southey soon met aiinin at Bristol, 
and willi Ko[>ert f.ovell dex'cloyied tlic en igration schena*. 
Lov<‘lI had married Mary h’rieker, whose sister Sara married 
rolcridge. and Southey ncjw became engaged to a third lister, 
Edith. Miss Tyler, however, wi uld have mme tjf “ pant is/;- 
cracy ’* and “ aspheteiism,*’ and drove Southed' from her house. 
To raise the necessarN' funds for the enterprise Oleridge, and he 
turned to lecturing and journalism. Cottle gencroiish' gave 
Southey /50 for Joan of Are; and, with Coleridge and I,.ovell, 
Southey had dasFed off the drama, printed as the work of 
Coleridsre, on The Fall of Robespierre. A vr lume rd Poems hy 
R. Southey and R. L(»ve!l w'as abo publidu d by Cottle in 1795. 
Southey’s uncle, Mr Hill, now desired him to go with him to 


Portugal, Before he started for Corunna he was married 
secretly, t>n the 14th of November 1795, to Edith Frieker. On 
his nturn to England his n arriage was ackiu'wledged, and ho 
and hi‘i wife had lodgings ft)r s(>?ne lime at BrisuH. Me was 
urged to undertake a profession, but the ( burch \\as closed to 
him by the Ihnt.arian vitws lu' then held, and medicine was 
I distastt hil t{^ him. He was entered at Gray’s Inn in Imbnuiry 
' t797, and made a siTious attt'tnpt at legal study, hut with small 
results. At the end td 171)7 his fricml Wynn began an allowance 
of .(tho a year, which was (oniimud until iSp6, when Southey 
relinquished it on Wynn’s marriage. His Tetters written duting 
a Short Residence in Spain and Portup^nl were printed hy (\)ttle in 
1797, and in 1707-1700 nppeand two vi lurnes of Minor Poems 
from the same press. In 1708 he paid a visit to Norwic'h, where 
he mot Prank Sayers and \\ illiam 'IVyk r, woth wlto.‘e translatiomt 
from the German he w'as already acquaintifl. He then took a 
cotta,j:<' for himself and his wife at V\ (sthnry near Bristol, and 
a.fterwards at BuTtnu in Hampshite. At Burton he wa.s seized 
with a. lUTvous fever which had been threat fining h.r Sf>mo time. 
He moved to Brj>t< 1 , and after pieparing for the pn-ss his edition 
1 f the works of dhomas ( halterton, undertaken for the relief 
t f the pret's sister and her ihild, h(‘ sailed in iSoo for Portugal, 
wheie I'.e begiM) to eeeumuliite ivalerials for his bisloiy of 
I Por.npil. He also bud brouglil w'ith him the first six books of 
Thnlaha the Destroyer and the letuaining six were com- 

jdeted at ('inlra. d'h-e unrbymetl, ine{«:ulaT metre of tin* ]>oem 
was borrow’ed from Siiyi'rs. 

In j8oi tlie Sontbf'vs relumed I0 TCuglj.nd, and al the invita- 
tion of ('olcridgi*, who held r n1 as an indne<*nu’n1 the m eiety of 
Worfisw'iwlh, they visited Keswick. After a short exjiericnee 
r>'; private seeretart’ to Isaac Coitv, ebaucellor of the exchequer 
for heliir.d, Soutlu y in 180^ look up his residence at (ireta Hall, 
Kiswiek, w'liieli hi* and his family shari’d thenceforward w'ith 
tlu* Coleridgi's and Mrs I.iA'ell. If is loNe of books tilti'^I (Jreta 
HeJI w ith a library of ovta* 14,000 volmn(‘s. He pos.'-essed many 
vahiabli* MSS., and a collection of bortujniosi* authorities 
probaldy unii|iie in England. After iSoi), when ('o)eiidge left; 
Ills family, (Ik* wIv le Iinusihold w'.'is d<'[)i ndent. r.n Southey’s 
exertions. His nervous tenq>oramenl suffered under tlu^ strain, 
cod h<* found relief in kec'ping diffeTcut kinds of w^irk ('U luiud at. 
tl e same time, in turning from the llislmy oj Pttrlny^ol to poetry.^ 
Madoe and Mefriral I'ates and Other )*oems' appe.in d in 1805, 
1 he Curse oj Reharna in 1810, Rndniehy the last of the (iofhs, in 
3814. This eonslanl tqqdieation wsis lighten! it by a ha.]>py 
family life. Soiitlay was de\'oted to bis ihildren, and wsis 
hospitable to the manvfricT'dsanfl even ‘ 4 rangTt"‘»who found their 
way to Kesw ick. Hi;; friernMiip for Coleridge w^a.s f|ualified hy 
H natural aj>preeia-lion of his failirig.^ , the refills of which fidl 
h.eavily on his owni shoulders^ and he had a great admiration 
f'T Word.* worth, allhougli their relations were never intimate. 
He met Walter Savage f.arulor in 7808, and their mutual 
iulniirutlon and affietii.o lastcfl until Southev’s death. 

Fn»m the e^ahli.* hrni u1 of llu’ 're.ry Quarterly J^nnno St ml hey, 
vhosr; revrjlutifinar^' r;j)inlttm. li.'.d ehanged, w.v; i ne of it;; most 
regular and me’fiil WTilirs. Ife ‘ujq)ortir! Cl ureli and Slate, 
rpfxaed parliamentary reform, Korean Catlalie emarir ipalion, 
ami free trade. He diii not eesue, howi'Vi r, to e.fl coe.ile misisures 
for the immefliate arnelifiralion of the einditiiin i.f the poor^ 
With William Gifforrl, liis fallt-or, he v/;v; n< ver i n v< ry good 
tt-rrns, and w'ould have nothing to <]<» with hi*. I.ur^.Ji eriii< i:;nis on 
living author*-. His n-lations w'itli Gifford': sia ( < ...•or;:, Sir J, 'F, 
GojeraJge and L» » khart , were not rnia l) lM‘tier. In 181 the 
laiireatediip) hei aii:i* vaeant on the flrath of l*ye. 'I'h<* J-Kr.l. was 
oflered to Sivat, wJ»/> refieeil it. ami f rnrrtl it f(;r Southey. A 
government pen* ifaj r.f some had been seeun d h r him, 

through Wynn, in 1807, iia n a .< d to in 1835. In 1817 the 
iinauthorizf'd paihlleatimt of an early pia-rn on IVot Fy/cr, full t [ 
his youthful republican enthusiasm, bnajgljt many at larks on 
Sr/iithev. Hew.'o alsoenga.gr r] in a bittr*r r r/otrrjvr i vwith Byrc/n, 
wlaee firvi .attar krai tla- “ ballad-m<»nger Sraitliy in Kindish 
Tiards and ,Scolrh Revinver^ nevertheless rlirl nr a prevent llirm 
from meeting on frienrlly terms. Sraitbr y makes lilt It; r4*f<;ren«je 
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to Ifyron in his letlors, but Byron asserts and Journals, 

ed. Prolhero, iv. 271) that he was responsible for scandal spread 
about himself and Shelley. In this frame of mind, due as much 
to personal anger as to natural antipathy to Southey’s principles, 
Byron dedicated Don juan to the laureate, in what he himself 
called ** good, simph;, savage v(;rse/* In the introduction to his 
Vision of Judf^mmi (j 82 j) Southey inserted a homily on the 
Satanic Scliool ” of poetry, unmistakably directed at Byron, 
who repli(^d in the satire of the same name. The unfortunate 
controversy was renewed even after Byron’s death, in con- 
sequence of a passage in Medwin's Conversations of Lord Byron, 
Meanwhile the? household at Greta Hall was growing smalkT. 
Soutliey’s eldest son, Herbert, died in 3816, and a favourite 
daughter in 1826; Sara Coleridge married in 1829; in 1834 his 
(eldest daughter, Edith, also married; and in the same year 
Mrs Southey, whose health had long given cause for anxiety, 
became insane. She died in 1837, and Southey went abroad the 
next year with Henry Crabb Robinson and others. In 1839 he 
married his friend C-aroline Bowles (see below). But his memory 
was failing, and his mental powers gradually left him. He 
(lied on the 2Tst of March 3843, and was buried in Oosthwaite 
churchyard. A monunumt to his memory was erected in the 
church, with an inscription by Wordsworth. 

'rhe amount of Southey’s work in literature is enormous. His 
collected vers(‘, with its explanatory noUjs, fills ten volumes, 
his prose occaipies about forty. But his greatest enterprisers, his 
liistory of Portugal and his account of the monastic orders, were 
left unc'ompkrted, and this, in some sense, is typical of Southey’s 
whole achievement in the world of letters; there is always some- 
thing unsatisfying, disa])j>ointing, about Jiim. This is most true 
of his efforts in verse. Jn his childhood Southey fell in witli 
’fasso, Tasso led him to Ariosto, and Ariosto to Spenser, These 
luxuriantly imugiimtivc poets cuptivattrd the boy; and Soutluy 
mistook his yiuithful enthusiasm for an abiding inspiration. 
His inspiration was not genuinely imaginative; lur had too large 
an infusion of jirosaic commonplace in his nature t(» be a true 
follower of Ariosto and Sptmser. Soutluy, quite early in lifer, 
nrsolved to w^rite a series of epics on the chief religions of the 
world; it is n(it surjirising that the too ambitious poet failed. 
His failure is twofold : he was wanting in artistic power and in 
poetic sympathy w Wlurn his epics are not wildly impossible 
they are imnirably dull; and a man is not fit to write cpi<!s on the 
religions of the world when he c an .say of the prophet who has 
satisfied the gravest rac(‘s of mankind- Mahomet was “ far 
more remarkable for audacious profliga<’y than for any intellec- 
tual endow’incnls.” Southtry's age was bounded, and had little 
sympathy for anything beyonrl itself and its own narrow 
intiTtrsts; it was vioh'ntly Tor)', narrowly I’rotestant, defiantly 
English^ And in his verse Southey truthfully reflects the feeling 
of his age. In the shorter ])ie('(*s Southey's common])la(’e jisserts 
itself, and if that does not meet us we find his bondiige to his 
generation. This bondage is <iuite abject in The Vision of Judg- 
ment; Southey's heavenly personages are British Philistines 
from Old Sarum. magnifu'd but not transformed, engaged in 
endless plaeid adoration of an infinite George III. P'or this 
(’omplaisanee he was held up to ridicule by Byron, who WTote 
his own Vision of Judgment by way of panxly^ 

Some of Southey's subjeets, “The Poet's Pilgrimage” for 
instanee, he would have treated delightfully in prose; others, 
like the “ Botany Bay Eclogues,” “ Songs to American Indians," 
“ The Pig," “ The Dancing Bear,” should never have been 
written. Of his ballads and mctrit'al tales many have passed 
into familiar esc. as jioeins for the young. Among these are 
“ 'I'hc Im luape Rock," “ lord William,'’ “ The Battle of 
Blenheim, ' the ballad on Bishop Hallo, and “ The Well of 
St Keyne.'’ 

Southey was not in the higliest sense of the word a pot't; but 
if we tuni from his verse to his prose we are in a different world ; 
there^outhey is a master in his art, who works at ease with grace 
and skill. “ Southey's ])ro.se is perfec t," said Byron ; and, if we 
do npt stretch tb<? “ perfect,” or take it to mean the .supreme 
peri^tion of tl^blT^O' greatest masters of style, Byron was right. 


In prose the real Southey emerges from his ronv(?ntionality. 
His interest and his curiosity are unbounded as h s C(?ww(w- 
Place Book will prove; his stores of learning are at his readers’ 
service, as in The Doctor, a rambling misccllan)', valued by many 
n;aders beyond his other work. For biography he had a real 
genius. The Life of Nelson (2 vols., 1813), whi(di has become a 
model of the short life, arose out of an article contributed to the 
Quarterly Review] he contributed ancHher excellent bi<^raphy to 
his edition of the Works of William Cowper(j^ vols., 1833-1837), 
and his Life of Wesley ; and the Rise and Progress of Methodism 
(2 vols., 1820) is only less famous than his Life of Nelson, But 
the truest Southey is in his Letters', the loyal, gallant, tender- 
hearted, faithful man that he was is rev(^aled in them. Southey’s 
fame will not rest, as he supposed, on his verse; all his faulLs are 
in that — all his own weakn(?ss and all the false taste of his age. 
But his prose assures him a high place in English literature, 
though not a place in the first rank even of prose wTiters. 

Southey's love of romance appears in various volumes ; Amadis of 
(iaul vols., I Hot); Paimrrin of Rftf'lanfi (1807); Chronicle of the 
Cid (1808), aiul The byrfh, lyf and actes of King Arthur . . . with an 
introduction and notes (1817). His other works arc: Specimens of 
English Poeds (3 vols., 1807); Letters from England by Don Manuel 
Esf^iella (3 vols., 1807), purporting to he a Spaniard’s imprtfssions 
of England ; an edition of the Hemains of Henry Kirke White (2 vols., 
1807); Omniana or Horae Otiosiorrs (2 vols., 1812); Odes to ,, , the 
Prince Regent , , . (1814); ( armen Triumphale , . . and Carmina 
AuHca . • . (1814)5 Minor Poems , • , (1815); Lav of the Laureate 
(1810), an ojnl liaJami um for the Princess Charlotte; The Poet's 
Pilgrimage to Waterloo (1810); Wat Tyler : a dramatic fwem (1817); 
Letter to William Smith, Esq., M.P. (1817), on the occasion of stric- 
tures made in the House oi Commons on Wat Tyler \ History of 
Jira^^il (3 vols., iHio, 1817. *^^9) J I'xpedition of Orsua and the Crimes 
of Aguirre (1821); A Hook of the Church (2 vols., 1824); A Tale of 
Paraguay (1825); Vindiciae Ecclesiac Anglivanae, Letters to C. 
Hutler, I'sq., comprising essavs^on the Komish Eeligion and vindicating 
the Hook of the Church (1820) ; History of the L*cn\nsular War (3 vols., 
1823, 1824. 1832); “ Lives of uneducated Poets," prefixed to versos 
by John Jones (i82(>); All for Lctm and 7 he Pilgrim to Compostella 
(i82()); Str Thomas More, or Colloquies on the Progress and Prospects 
of Society (2 vols., 1829); life of John Hunyan, prefixed to an 
edition (1830) oi the J*ilgritn's Progress] Select ll’efA*.? of Hritish Poets 
from Chaucer to fonson, edited with biographical notices , . , (1831); 
Essays Moral and Political , . . now first collected (2 vols,, 1832); 
Lives of the Admirals, with an introductory view of the Naval History 
of England, forming 5 vols, (1833 1840) of Lardner's Cabinet Cyclo- 
paedia] The Doctor (7 vols., 1834 1847), the last two volumes being 
edited by his son-in law, the Kcv. J. Wood Warter; C ommon^ Place 
Hook (.jth series, i84() 1851), edited’by the same; Oliver Newman : a 
New England J ale (unlinislied), with other poetical remains (18.15), 
edited by the Rev. H. Hill. A collected edition of his Poetical 
lI'erAi (10 NMils., 1837 1838) was followed by a one? volume edition in 
1847. Soutlu'v's letters were edited by liis son Charles Cuthbert 
Southey as The Life and Correspondence of the late Robert Southey 
(6 vols., 1840 1850) ; furtluT selections were published in Selections 
from the Letters of Robert Southey (4 vols., 185(1), edited by J, W. 
Warier; and The Correspondence of Robert Souther with Caroline 
Howies, To which are added : C orrespondence mth Shelley, and 
Southey's Dreams (1881), was edited, with an introduction, by 
Professor E. Dowden. An excellent seh'ction from his whole 
ctjrrcspondence, eiiited by Mr John Dennis, as Robert Southey, the 
story of his life written in his letters (Poston, Massachusetts, 1887), 
was reprinted in Bohn’s Standard Library (1894). See also Southey 
(1870) in the English Men of Letters Scries, by Professor E, Dowden, 
who also inailc the .selwtion of Poems by Robert Southey (1895) m 
the tJolden Treasury Series. A full account of his relations with 
Byron is gi\cn in The Letters and Journals of Lord Hvron (vol, vi., 
1901, edited K. E. iTothero), in an appendix entitlc*cl "Quarrel 
between Byron and Southey," pp. 377-399- Southey figures ir 
liHir of the Imaginary Conversations of W, S. Landor, two of which 
are between Southey and l*orson, and two between Southey and 
I.andor. 

Southey's second wife, Caroline Anne Southey (1786-1854), 
was the daughter of an East Indian ('aptain, ('harlos Bowles. 
She was born at Lyinington, Hants, on the 7th of Octol)er 1786. 
A.s a girl Caroline Anne Bowles showed a certain literarv’ and 
arlistii' aptitude, the more remarkable perhaps from the loneli- 
ness of her early life and the morbidly delicate condition of her 
health — ail aptitude however of no real distinction. When money 
difficulties came upon her in middle age she determined to turn 
her talents to account in literature. She sent anonvTnously to 
Southey a narrative poem called Ellen Fitaarihur, and this led 
to the acquaintanceship and long friendship which, in 1839, 
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'ulminated in their marriage. Ellen FUzarthur (1820) jiuiy he \ east erii and ^oLithern boundaries arc clefinrd by lUe estuaries 


taken as typical, in its prosy simplicity, of the rest of its author’s 
v.'ork. Mrs Soutliey’s poems were published in a colle('ted 
edition in 1867. Among her prose writin^TS may be mentioned 
Chapters on Churchyards {ii^2L)), her best work ; Tales of the .yoors 
(1828); and Sehvyn in Search of a Daughter (1835). 
after her marriage that her husband’s mental slate became 
hopeless, and from this time till his death in 1S43, and indeed 
till her own , her life was one of much suffering. She wiis not on 
good terms with her stepchildren, and her sliarc in Soutluy’.s 
life is luirdlv noticed in Charles Cuthbert Soulhev’s Life and 


called the New Merwedc, the llollaiidsi'h Diep, ihe Vulkerak, the 
KramnuT. and Crcvelingeii, and the province inc ludes the delta 
islands of C’ic»eree ^tloedereede) anti Overtlakkee, N’oorne and 
rullen, Rozenbiirg, Wsclmoiule, Hoeksche Waard, and Dord- 
rivlu. ’rhe natural divi.sion itilo dunes, freest grounds, and clay 
and low ten holds for South as well as for North Holland, Noord- 
wyk-on-Sea, Kaiwyk-on M‘a. Si heveningen, and 'IVr lleitle an 
watering places and fishing villages, The JI(K»k (Iloek) of 
llollami harbour, built at the mouth of the New Waterway ( iSob- 
1S7:;) irotn Rouirdam, is the chief approat h lo Central I'iiiropo 
from Harwich on the cast t Dasl of England. At the ftnU of 


Correspondence of his father. But with Editli Southey (Mrs, 

Warter) she was always in friendly relations, and she supplied ' the dunes are the old towns and villagt'sDf .Sassetihcim, (‘lose lo 
tiie valuable additions lo Southey's corresporulence published i which arc slight remains of the ancient 1‘astlc of 'ri'ilingcn (12th 

by J, W, W’arler. She is L»esl remembered by he r (‘t^rrespon- ' ' ‘ < • • • 

d -nc'e with Southey, whicli, neglected in th(‘ olVicial biography, 


century), in which the . ountess Jac'oba of ltav,iri;i died in J433. 
AiiK>ng other j)lc,ccs t)f intenst are l\\nsburg, tlie .site of a 
convent lor nobl 's iounded in 1133 and destroved in Ihe time 
of .^j'.aiiish rule ; X'oorscholcn ; W,isM‘uaar, all cef whic'h wen; 
years after the tiueen had granted her an annual ])cnsioti of j ficrmcrlv minor iordshijis: Loo.sdiiincn, prc»bably the Lugilimurn 


was edited by iVoleisor Dowden in 1881. Mrs .Soul bey died at 
Buc'klaiul Collage, Lymington, on the 20th of July 1S54, two 


I’esides the works clrccdy ni»‘TUit)iied, Mrs ScMitlu'v wrote 77 /r 
I! 'u7 'ie’.v 'lalt\ mni ofJirr f\h'ws (l.Sj.;); S'/:fcnv ((irose ;»ial 

\ rse. of the (iSi U; /'he lUrtiuhv (oSjo); ;niil 

r 'h>}i Hoot, wriilcii in tonjnm t ion vitli Soulhey, at whose cle.itlt 
TTi.irical i'rodiioti;)ii was iiicoiiiplele. 

SOUTHGATE, an urban distric't in tlio Jvu field fKirliamentary 
division of MiddlescN, England, 0 in. N. of St Paiirs Cjith{‘dnii. 
London, on the (In at Northern railway. I*o]>- (i<)oi), 14,003. 
It is pleasantly situatetl in a wooded dislriel, and forms an ontt r 
residential suhurl) of the mt'trojiolis. Christ Churc h, in lOarly 
Jinglish style, is tlu‘ work of Sir (filbert Scott, and tonlains 
stained glass windows fro n the designs of Sir E. Burnc’ Jones and 
1 >. C. Rossetti, (dose to New* Southgate* slid ion is (oltu y IFatch 
Lunatic’ Asylum for the county of London, opened in 1S51 and 
subsequently much (':’il '.r.;r(l. 

SOUTH GEORGIA, un liuinhaluted Jiriti h island in the South 
Atlantic Ocean, about ()oo in. .S. by JC. of the halkl.inds, in 
54’ 55^ .vd 3'' ; area, 16 50 S(|. in. It is inoniilainous. 

\,ith snowy pe.iks booo lc.i 8000 ft. Iiidh tlieir slopes furrowed 
\\ itii cleej) gorges (illcd with glac'iers. Its geological ('onstitution 


of the Rcwn itis. and ihi' .seat of a Cisterci.in abbey destroyed in 
1 570 ; Naaldw \ k, an aiic ic-nl lorifihip ; and 's Cl^a^ I'li/.aiule, wbic’h 
pos.cssecl a palace of the* counls o! Holland in the* 1 jth caaitury, 
when it was a harl>our on the M.ias. 'J'lu* Hague*, .situated 
in the middle* of litis line* of anc'ietit \ illagc's, is the c*apital of the; 
pn»vinc <*. 'flic* market gardening of the* region calicci IlieWcst' 
iancl. bt*l\vc'cn the* Hague and the IIcMtk of Holland, is remark- 
able, and large* c|iiantitics of xagclablc's are (*\porti*d to 
ICngland. On the c*lay and low Icn cal I le rearing and the 
making of the (loiicla c'hc*c;.cs arc the principal occaip.it ioii;',. 
f'louri'.hing cc*nire.s of induslry arc ioiincl alortg the numerous 
river arms, Mic luding Maasluis, N'laarclingc'u, .Sc'hicdani, Kottcr- 
dam, (i nanc'hctu, ancl 1 )orclt c*c ht Hc*r(; alsct iire some of the 
cddc’r’.t ,settlcm(*n1.s, such as N’iuneri on the* Ju'k, Leerdam on 
the Ling'*, ancl Womlric hcm or W’oerkimi at Ihc’ junc’tion of the 
Maas i'.ncl Merwede. Wouclric hem guards the entrance lo 
the* .McTwcdc* in cstnjunc i ion with I'brt Ia>e\ a stc in on th<* op[)()sile 
sliore. \'i.anc*n i; supposed to be the lunimn Dianne ol 
i*tolc*my, aral wa;; the seal of an indc*pc*n(l<*nt lorcl.ship which 
p’.issc'd to the family of Hrcdcrod • in i.jiS and latc'i’ to the 
princ'rs of Jappe*I httiaJd, from whom it was bought bv ihi; 


iss and argillac e ous sehists, with no trace of fo.ssils shows 1 state.^ ifi 1725. 'I'herc* is a line tcnubcjf Kein'tucI van Hrederode 


tl;at the island is, like tlie J’'alklands, a surviving fragment of 
: ome greatiT kind-mass now' vanished, most j)rohjil»ly indic ating 
.. former (*\'tensiou of tlie Andean systc*m. At Royal Bay, on 
tiie s(>iit h-eust .side*, was stationed the (lerman e.xjunlit ion .sent 
( it to obsc rve the. trajisit of \’c nus in 1882. 'J’lu* island would 
I .* well siiilccl for c'-'Otle or sheep farming but for its dain[), 
beggy c limate, 'rijc* flcua is siirprisingK' ric*h,und the (German 
;*. *t’iraiist.s v.iTc* able* tv) c oIUm I tliirteen flowering })lanU, mostly 

• u.aimot a1-a.) t'> tin Ealkkiiuls, but one allied to a form found 
i distant .New Ze aland. .So.ith Georgia is jioliticaliy atla< bed 
Icj the L'cilklands. 

SOUTH HADLEY, a township of irami)s!iire county, Massa- 

• liu.setts, 0:1 the* ( onnc*c;tic 111 Ri\'c‘r, a!»out 12 m. N. of 

.Springfield. (iijoo), 452b, of wlioni iijc; were foreign- 

! vTu; (igio censn.s), 4S<;4. Area, 18*5 .svj. ni. 'J'lierc* are no 
■ team railsvay.s, but an electric- line connects .Sc>ulh Hadley and 

outh IladK \ halls with the? New N’ork, New llavc-n Hartftjrd 


(‘k ‘ 55 b) ancl his wife* in the* Kcluianed (’liurch. The lorcl.ship 
of l.c*c*rdam aros'* out c>f a division ot the* lordshij) of van Arkcd 
and dc.*-;ccncleil tc) the hou.-.c* ol ligmond. It was raised to a 
(*c)ijnlship in i.|c>.i. and p.a .sed l)\' marriage* tci tlie j.imily of 
I >ra run* .Nassau. 'I'he Rcfurm'*cl ( liurdi contains the toml> of 
)ofm, l.ist lord of van .\rkel. 

SOUTHINGTON, a township c)f Hartford c-oiinty, (ic»nnecl ic*iit , 
r.S.A., about 15 m. S.W'. c)i the. c ity of Hartlotcl. Within the 
1 c)W'nship i', the- borough (»f .No’ul liington, sers-ccl by the Nc-w 
\’‘'rk,Nc'\v Haven iv ll;utic)rcl railroad. J*op. c»l the township 
(|c>io; 0510, whicli inc.liidccl that ol the borough, 3 14. 'I'he 
arc*a of tie* tciwn'.Iiip is 35 .scj. m. 'riic |)rinc ipal induslry is the 
m.anuf.ic I c.ir-* c 4 h irdwarc goocls. Between i8ocy araj 1874 . , 
many as 230 jKitctnls wc-rc grant c*d to rc'sicleiifs. .Soul liirigtcai 
wa.-> caTuniliy a |/arl of lie.: tciwu.sliip c 4 Joirmifigl cai. Jt was 
settled about jbcy7; in 1724 it bc*c,ame an independent jiari.sh 
undcT the name of Jkintljc»rri. 'I’he lc>wnslii/) was incorporated 


; ^’.d the Boston A: Maine railways at Holyoke. The.* village of I in j 77 <>, the bc^rougli in j'-i-lq. 

.'■^outh Hadley, or tlie (’ent<.T, lies at the .south ba.->e of Mount | S*m* II. ! .i.(.lv .if4 .tii.ut ami other shtO Lv;, of Southimiton 

’Ifjl\-okc, r;l.)cjut 4 m. from Holyoke and al»out 3 m. frejm South I fU u* m/.g. 

-- SOUTH MELBOURNE, a city c/f Boiirkc* c-ounty, Victoria., 

Au-ntralic, .sepvr.ucd from .Nblhccurm- in 1835, proc.laimccl a 
c ity in 1883, and formc-rly known as lum-rald Hill. J‘op. (m^oi), 
40.637. It rc-'turiis three* membcT.s lo j)arliament anc) ic>nl;iin. 


Hadley Falls; it is the seat of Mount Hoyvoke (‘college. .South 
IiadK-v Falls are eonnec ted with Holyoke,.- by a bridge a< ro*.s the. 

( (;!inc*c tient River. 7 ’he fail* of the river afford water-fajwer for 
T;aper mills, cotton and woollen niill.-^, and saw mill.s. South j ^ 

Hadley was or gmally u part of the lowm-hip ui If.idl<*y, but in j lh»j re.>i(iencc: of the go'v'c'rnor of the co|c)ny. 'J’he wh.arvc’v c^n 
1753 the district of South Hadley was established, and in 1775 ’ the river \'arra and it.-, numerous manufac Lurc*.s (onlribiite tcj 
iru'Cjrporated a.s a sijparate township. tlie wealth and importance of tlie c ity. 

SOUTH HOLLAND, a province of Holland, bounded W. by the I SOUTH MOLTON, a market town and municipal bcjrough in 
North .Sea, N. by North Holland, E. by I'lrecht and (jelderland, tlie .South Molton jiarliarnentary division id J)evonsf)irc*, linglan'l, 
S.]’’.. by North llratiant, and S. by Zeeland. Jt has an an;a of j on the rivcT .Mole, 1^7 m. VV. by S. of J..ondcai, by the Gr; u 
ir66 sq. m., and a population (1905) of 1,287,363. Its south- I Western rail w'ay. Bop. (i(/3ij, 2848. Iieside.s the parLsh church 
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of St Mar}’’ Magdalene, a fine and massive Perpendicular building 
with an ancient pulpit of carved stone, there are a guildhall and 
market house. Linen goods are manufactured ; fairs are held 
twice yearly, and numerous flour-mills are worked by the river. 
The town is governed by a mayor, 4 aldermen and 1 2 councillors. 
Area, 5910 acres. 

South Molton {Sud Moutona) was probably the site of a VQry 
early settlement, the remains of a British camp being visible 
2 m. south of the town, hut its authentic history begins with the 
Domesday survey, which relates that the manor had been royal 
demesne of Edward the Confessor and now paid £jo a year to 
the ronqiicror. In the T3th century it wan held by Nicholas 
Fitz Martin of the carl of Gloucester for the service of finding 
a how with three; arrows to attend the earl when he should hunt 
in Gower. In 1246 Nirholas obtained a grant of a Saturday 
market and a fair at the feast of the Assumption (fxjth maintained 
up to the present day), and in J275 South Molton appejirs for 
the first time as a mesne b(>rough und(T hin overlordship. The 
borough subsequently passed to the Aiidleys, the Hollands, and 
in 14S7 was granted for life to Margaret, duchess of Richmond, 
who ill 1.490 obtained a grant of a fair (which is still held) at the 
nativity of St John the Jkiplisl. It returned two membcTs to 
parliament in 1302, but no charter of incorporatirin was issued 
until that of J'dizalxMh in 1590, in.slituting a common council 
of 0 injiyor and eighteen iiurgesses, three of whom were to be 
t lected capital bnrgt‘ss( s, with a re<'ord(r, steward of the borough 
(’ourt, two sergeant s-at ma<'e, and a court of ret’ord every three 
weeks on Monday. A fresh charter was issued by ('harles IJ. 
in This rrniainccl in force until the Municipal (‘orporat ions 

Art of 1835. 'riie town fornuTl}' hiid a eonsiderahle inamifaet ure 
of serges and slialloons, <r light woollen linings, so called from 
('halons siir-Marne, hVarna’. 

SOUTH NORWALK* a ( ity of loiirfu'ld county, Gonnertimil, 

^ '.S. A., at the mouth of the Norwalk rh er, on f.ong Island Sound, 
in the township of Norwalk, and 42 m. b) rail N.E. of New York. 
]k»p, (n)ooX of whom 1528 were foreign-born (including 

many Hungarians) and 83 were ncgroc's. Jt is serv(‘d by the 
main lim* and tlie Danlnirv division (of whic'h it is a terminus) of 
the New '^k)^k, New- Ihna'ii N' Hartford railway, by inter-urban 
ckvtrie line's, and bv stearuh nits to New \k)rk. The business 
and inanufat'turing se('li<»n i:; close to Ih ' river and only a few 
feet above it ; behind this, along a ridg(\ i:. the residential district ; 
along the Sound c.re summer cottages and pleasure resorts. 
U’est Avenue is a finely shaded drive. The city has a public 
library ami a soldiers' monument. South Norwalk is chiefly 
a inanufatMiiring and commen'ial city. It has a good harbour 
(in which there are three light hous('s), considcralfle coast w'isc 
trade, and im|>ortant oyster fisheries. South Norwalk, long an 
unincorporated village calU*d Old Well, w'as chartered as a <ity 
under its present name in 1870, and its charter was revised 
and nmetulc'd in 1SS2, 1897 and 1909. 

SOUTHOLD, ii township of .Suffolk eountv, New York, (X'eupy- j 
ing the peninsula at the N.IC. of Long Island, and including | 
tlie islands E.N.K. of this peninsula, Iflum Island, on whicli i 
defences protec't the eastern entrance to Long Island Sound, 
Little Gull Island, on which there is a lighf house, (ircat 
t’ull Island, and Fisher's Island. Pop. (1900), 8301; (loio, 
IkS, eensiis). 10,5 V7. FNchiding the islands to the east, the 
tf)wp..ship is about 25 m. long ami its avenige w’idth is 2 m.; 
the Sound shore is broken only l»y Matliliick and Goldsmith’s 
inlets, but the stnithcrn .shore is br(>kcn with bays and necks 
of land. 'Hw* si.rface is liill}’, with occasional glacial boulders. 
'Hu* Long Island railway serves the prim ipal village.s of the 
townsltip, Mall it lick, ('utchogue, Peconic. Southold and (ireen- 
port (pop. in it)o5, 26<»7), and from Greenport steamers run 
to Shc'lter Island, Sag Ilarbor, New London and New York. 
Beyond Greenport are the villages of Faust Marion and Orient. 
(ireenjM:>rt has some shipping and some oyster fisheries, as- 
paragus is grown at Mattitiick, and Peconic Bay is noted for 
its scallops, Stvuthold is a summer resort, audit is historically 
interesting as one of the first English setilemenls on Long Island. 
The first permanent settlement here >vas made in 1640; land was 


I bought from the Indians in August (a lease from the proprietor 
William Alexander, Lord Stirling, had been secured in 1639), and 
on the 2 1st of October 1^)40 a Presbyterian church was organized 
under John Young.s, w'ho came from New Haven and had been 
connected with a St Margaret’s church in Suffolk, England, 
probably at Reydon, near Southwold; and it is possible that the 
settlement was named from Southwold, though as itwascommonty 
called “ the South Hold ” by early writers and a settlement on 
Wading River was called West Hold, the name was prolmbly 
descriptive. A meeting-house was built in 1642, and biblical 
laws were enforced. Southold was originally one of the .six 
towns under the New Haven jurisdiction, but in 1662 w^as placed 
under Connecticut ; in 1664 it objet.aed .strongly to the transfer 
of Long Island to the duke of York ; in 1670 refused to pay taxes 
imposed by (Governor Francis Lovelace of New York; in 1672 
petitioned the king to be under Connecticut or to l)e a free 
corporation ; in 1673, w'hen the Dutch got control of New York, 
withstood the Dutch commissioners, with the help of Connecti- 
rut; and, in 1674, after English supremacy w'as again estab- 
lished in New York, still hoped to be g()\'(;rned from ('onnecticut. 
The township was chartered by GoveriKjr IMmund Andros in 
1676. (ircenport was not settled until the first quarter of the 
19th century, and was incorporated as a \'illage in 1838. 

Sc‘c lCj)lu‘r \VlnUik(T, History of Southold, L.T.i Its i*‘irst (’mfury 
(Southold, jSHi); Southold loivn Unords (.» ^o)^^, ??ouliiold. 1 SS2- 
iinrl ail address l)y (“. P. Moon? in ('firm an on of the j<oth 
Anniversarv of the J'ormatiun of the 2 own and the Church of Southold^ 
1 ..I. (Southold, 1890). 

SOUTH OMAHA, a city of Douglas county, Nebraska. TbS.A., 
on the high western bluffs of the Missouri, irnmedKitcl)' adjoining 
Ginaha on the .south. Pop. (1900), 26,001, of whom 5607 were 
loreign-bort'. ; (1910. census) 26,259. It is ^erv(^i by the 
Fhicago, Burlington iS: Quincy, tbc ('hicago (ireal tern, the 
riiieago, Milwaukee k St Paul, the ('hicago, Rock I land 8: 
J’ai-ific, the Illinois Ctnlral, the Missouri Jku'ific, the T'nioo 
J’ac ifle, the Chicago tS: North Western, and tlie .short Or.iilia 
Bridge Terminal railways. The priiv'ipal public biiilding.s arc 
the Federal luiilding (bousing the post oflico and the bureau 
c'f animal indiislry), the j)ul>lie librar\' and the live-stcjck 
evtc'hange. Next to (’hicago and Kansas ('ilv it is the greatest 
.slaughtering and meat-packing centre in the United States. In 
1905 it jiroduced 43-5 "o (167,415.177) of the total Nalue of the 
factory product of the state, and of this output c)7‘2 repre- 
sented the slaughtering and packing industry. Souili Omaha 
was t luirlered as a city of the second class in 1887, and in 1901 
became a city of the first class. The present city dates from 
1S84, when liie Imion stockyards were (‘slahlishtd here. 

SOUTH ORANGE, a t(n\Tiship and a village ol Ivssex county, 
New Jersey, IJ.S.A., in the N.E. of the slate, about 15 m. W. of 
New Yi>rk City. J*op. of the village (tqoo), .4608. of whom 1140 
were foreign-born ; (.1905, state <'ensns), 4932. Pop. of the town- 
ship, e.xcluding tlie \ illiige (1900), 1630; (1905, state census) 
J 94 fh The village is served by the Morris & Essex division 
of the Delaware, I^ai kawanna & Western railroad, and is con- 
nected with Orange and with Newark by electric lines. It is 
primarily a residential suburb of New York and Newark. On the 
Orange mountain is Essex county park, a wild tract with Ibre.st 
roads. The western part of the towmship is locally known 
as Maplewood, the eastern as Hilton. South Orange has a 
public library and a tim-n hall, and is the scat of Seton Hall 
Uollege (Roman (.'alholir). named in lionour of Mother Eliziiheth 
Seton, founded at Madison, N.J., in 1856, and removed to 
South Orange in 1S60. /Xmongthe landmarks of South Orange 
arc an old stone house of unknovm date, but mentioned in 
legal documents dt .s<Tibing the surrounding properly as early 
as i(»So; the Baldwin Houce (c. 1717); and the Timothy Ball 
House (1743). Settlements were made within the present limits 
i»f the township in the latter f>art of the lyth century by sonic of 
the founders Newark. The township w^as created in 1861 
from parts of the town of Orange and the towm. 4 iip of Clinton. 
The citizens secured in 1869 a village charter providing a village 
president and a board of trustees; in 1904 the village was entirely 
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separaLcd from the to^\^lship, except as regards school govern- 
ment. In 1S91 a tract of 150 acres, known as Woairose Park 
and containing many handsome residences, was annexed to the 
village. 

See H. WTiittemore, Founders and Builders of Oie Oranges 
(Newark, iS9(>) 

SOUTHPORT, a municipal and count\* borough and seaside 
resort in the S )uthport parliamentar\^ division of I^ncashire, 
England, inunediaUly S. of the embouchure of the Kibble into 
tlic Iri.sh Sea, iKJ in. N. by W. of Liverpool. It is stTved by the 
Lancashire & Yorkshire and lA)ndon & North-Western rail- 
ways, and by ihc Southport & Cheshire Lines Extension 
system. Pop. (1901), 48,08^^ Ifs foreshore consists of a great 
expaiise of firm, bri'rht sands, and the mildness of its winter 
r'limatc is aUril)uU‘d to the radiation of heat from them. Its 
proximity to Li^'erJ)ooI and Manchester lias drawn to it a large 
resident population, and its visitors numher nuuiy thousands 
annually. Tlie promenade along the sh()re is 2 in. in length; 
in its C4 ntr(‘ is tlie jiit r, i jn* long, down which tranic;u-s 
are <lrawn by a stationary steam-engine. Other facilities for 
outdoor enjoyment are provided in Hesketh Park (presented t(» 
the town by the Rt‘V. ('harles llesketh, formerly redtjr of North 
Meol.s, and one of the lords of tlie manor), the liotanic Gardens, 
K(w Gardi'iis, South Marine Park, and the Winl(;r Gardens. 
Tlie last, laid oul at a cost of 3^1,^0,000, inehich^ a large ctoiiserva- 
torv, a fine eiu lo.^(•(l proineiiadi', a theatre and an a(|iiariiim. 
'riie jiriiK i])al ])ublic buildings arc the town liall, the ('ainbridge 
Hall (used for coiu ert.^, iVt .), and an ext(fnsiv(‘ range of niarlo'is. 
There are sev t-ral infirniaru'S and hosjiitals, and a sanattn’inm lor 
cliildr<‘n. Soiitliport Ills also a tree library and art galierv, a 
iilerary and pbiluMiphical institute', and a college ('rrinily Hall) 
lor tlie dimgliUTS ol Wesleyan ministers; and a museum and 
S( bools of science and art. An extensive service? of ^•le('trie 
tramways is maimained, 'Hie first con *icleral)lc liouse in Soutli- 
])ort (an inn lor tlie reception of sea'-luUliers) was built in i7<)i, 
and soon after otiicr lunises wen? c?rccterl on llie site now knt»w.i 
as loot'd Street, but tlit‘ p<»f)uIation in j8o() was only 100, liirk 
dale, is a red<lential di.-itriet adjaectiit to Soutlijiort on the soutli. 
In i8t»7 Soiiliipurt re( eived a cliarter ol inccjrporation. iLlu - 
l ame a eoimiy boroii'rli in The corporation <‘(>11 .i ts of a 

mayor, 10 aldermen and ^^o (Miuncillors. Area, 5144 acres, 

SOUTH PORTLAND, a city of Gumherland county, Maine, 
U.S.A.,on<!aseo Bay, an arruof whi( h se[)arate^ it from J*orllan<l, 
w'ith whi< li it i,. ( (UUKclcd by a ferrv and lour bridges. ]*op. 
(1900), <)jS 7 (703 furugndxirii^; (1910), 7471. Soutli J^orLkuid 
is serveel b\' the lio^loii tk' Mviiiu? railway. It is the seat of the 
State (Relun;:) S< IkaiI for Boys. At Spriiig is port 

Prebl<% eslablt )u <l in 1808 and now a eoast artillery station ; and 
at Portland Head is Fort ^Vil!ianls, The city has steel-rolling 
mills, car shop;; of the ^>(^^to^ & Blaine railwji.v, and ?bip-buil(l- 
ing interests, and manufactures marine liardwure and varnish. 
S.juth Poitl.uid was part of the old town of Cape J'^lizabeth (p"I). 
in i<)oo, .SS;) until Mardi io<»5; the legislature granted it a city 
charter in j 8(>5, vhiib wa.s not acLepted by the low'ii until 
December j.S</S. 

SOUTHSEA, a St a ide resort of Hampshire, England, part 
»*t the inunit'ijial and parliainenlury borough of Porlsnioutli, 
wmh a lermiiud station (lai.st Southsea) on a branch of the 
Lemdon &: S<aitli-Weslern and lamdon, Briglittm ^ .S(ailli 
l^otisL railw'av: . It f(»rni.s tlie southern and residential f|uarter 
t>f Pt^rlsinouih, and t/verlooks Spithead, thi? inlet t;f the Ei’glish 
i!hannel between iht? (d Wight and the mainland on tlw 
north-t?ast. There are two piers, tind a j?arad(? along the see.- 
W’alltand ih * sc?a-bat!;ing is good. Southsea Ca.stle wa.s built 
bv lierry AT II. at the bouthern extremity of Portsea Island. 
(See Ports.moi:th.) 

SOUTH SEA BUBBLE, the name given to a series of financial 
projects wiiich <»riginated with the incorporation of the .South 
Seii ( ompany in 1711. and ended nine years later in gcrarul 
disaster. j 

The i<lv‘a ai the root of ihe parent scheme was that ihe state | 
should Ltll certain irad'?ig monc'jiolies to a conijiariv in r t :rn | 
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for a sum of money to be devoted to the reduct ion of the national 
debt, and in llie form which it took in 1711 it possi)>ly owes its 
existeiue to Ikiniel Dehn*, who discussed it frocjuiiuly with 
Edwaid Harley (16(4-1735), brother of Robert Ilarley,\‘arl of 
Oxford. In 1711 the South Sea fompany was ft‘rme(l, and was 
grained a motiopoly of the British trade with South Atneriea 
and the Pacifu* Islands, the riihes of whicli were popularly 
regarded os illimitable. Its proinoli'i s, mainly wealthy merchants, 
took <»ver nearly £10,000,000 of the national debt, tm which tliey 
were to receive interest at the rate of n in addiliiai to £Sooo 
a year for the expenses of arrangement. Hie £600,000 was 
?a‘cureil on ciTtaiii customs duties. 'Vhe company prospiTcil,, 
and in 1713. when llie Asiento treaty was signeil with Spain, it 
received the lueralive nioiuipoly of the slave trade with .Spunisli 
AnK?rica. It was the special j>ride ol the Torii s, w'ho regarded 
it as a rival to ilu? W'hig institution, the Mank ot England. In 
J716 it obtained further conce?,sii'ns under tlu’ new Asiento 
Irtnitv, and in 1717 it advaneed a lurtluT sum of /g ,000, 000 to 
the govenimcnl, but its prosjxsts wen* gieatlv darkened by 
the outbreak of war between Engpiiul and Spain in 171S. 
Vet it coin itmed to thrive, aiul early in 1718 llie king, became 
its governor. 

Towards the end of 1710 the directors of the conijianv put 
before the gmernmcnl , the hcail of which was ( harli?. S|ii‘m cr, 
3rd carl of Sundcrlarul, a more ambitious s( licnu*. In ii turn 
for further (oncessions the company ollcrcd to lalo over tin* 
w!ii»lc of I be national debt and to pay £3,500,000 lor this juivi 
lege. .\l thi.s time tlie amount of tlieilelit was £5 1 ,300,000, the 
greater part ol wlueh ( orisisttd of terminable amiiiit ii .i, money 
lent to tbe stall* in return for a llxeil jneome lor life. Hu* 
coinpans' wnuM reta lve interest at the rate »»! 5 'b, until 1727, 
wbeii it wiuilil be ndiieeil to 4 *’<»• 1 b<' adN'aiitage wliieli the 

gov(Tiim(‘Mt bopicj to obtain from Ibis baigain was <>bs‘ious; it 
would rid ilst II of the unpi»pular ami burdensome debt. Hu* 
ads.inlages hoped f(»r b> Ihe (oinpanv were iimeh greater, 
altiioiigli ])( rlia]>s not ei|iiail\’ ob\ ions. 'The aim (>l t be diieetors 
wa.'j to penaiade tin* anmiilant*^ ol the .‘tate te# eseliaiigi their 
annuities lor South .‘‘ua .stork; the* sloe k would be Is.aieil at a high 
premium and thus a large aiiiouut ol annuities would be pur- 
( bast'd ami ext iiiguislie d by tbe issue ot a < omparat ively .^ruall 
amount of sto< k. Moreovt'r, when this process had bee n carried 
out the eomjiaiiy woukl still receive from the goNernmenl a 
sum of .sonielliing liki* £i,5oo,o®o a \’ear. Seriouslv alarmed at 
the projiosals of tlu* South Sea ('omjiany, tin ehreitors of the 
Bank of l.nglaiul ofTered the* getvernme ril £5,000,000 for the 
same privilege, but t he ecanpauy outbid tli«‘m with an offer of 
£7,567,000. 'riiis was ai ( ( pleil, tin* nece ssary act of jiarliament 
being pa^.sed in .April 17 jo. Ji i.s interesting to note th.it one 
of till? mo.st sturdy opponents ol llio ticheme v.as .Si/ Robert 
Walpole, 

Hie year 17 19, when the South .Sea .seiierrie was project erl, 
was remarkably favourable loan unrl.rtiikirig ol thi:. kind. Jt 
wa.s till* year when hrane e we nt delirious ovei )«»lin Law and 
his Mi.isissippi ( !e>mpanv , and the infee lion spread to England. 
But before April 1720, wla ii everything was ready, a terrible 
rea.e-tion hael begun in I'Yaiif e, e onfidera c* ami pr/esperity giving 
way to ruin and eJisaster. Ne vertliele .s, tin dire ( tiers j)n;eeeded 
with their plan, and in a fe w we*e ks the y bad j>e rsuade(l ov(?r 
onedialf af the goveT/inient annuitants lej b* e ome ; bareholders 
in the i onifiu. v. Meanwhile' the ,ste>e k of the e ornpany had bee n 
appre-i ialing .steadily in wdue-, ami whe /» the new .siherni? was 
Jautiehed tie* jiublic began to pe/re base' it more eagerly than 
liefeire. I’To/ri j28J at the la'ginning of the year the price: rose 
to 330 in Man h, and in .April tin; direi tor?; sidd 1 wo a/al a ijuartei 
millions i/f .si<a k iit 300. Jn May the jirii e rf/se- to 550, In June* to 
8f;o.anf! in Jul\ il toue^rla d looo. .At this In ini.mloii;. ]/remium 
the direr tors .sidd five millions of -jtock. 

By this time llic extraordinary success of the .Seajth Sea 
(.'ornpanyliad j>rodue(‘d a crowd (d inntutfjr- , ;lihI tin- icsnJt wa.s 
a wild mania of .spee..i!ati«)n, and it-; ine. v jf.d;le end a crasli. 
Hundreds of eom|;anies were fe/rmed, ..ome- (jf them being 
fortunate enough to ijccurc the aclivt bi./)pe.vn of re^yui and titled 
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personages; thus the prince of Walis, afterwards George TI., 
became governor of tlj(? ('f:pi>er Company. Some oi 

these new companies, like the Royal J -xchangc and the J.ondon 
Assurance, were jjerfeetly legitimate and honourable under- 
takings, but tlic great majority put forward the most auda( ions 
and chinuTiral i.>nT>^>s;ds for extracting money from the piildic. 
One was “ for a v. lieel for per[)etua] motion another was for a 
“ design which will hercuifter be i)rf)rnulaalcd,” and it has been 
estimated tijat the tolal eaj)ital asked for by the promoters 
of these selH’Mies a.mount(‘d 1(^^300,000,000. Profiting by tb(r 
sad exjierieiK'e of J-’rance., the Jlriiisli government made an 
attianpt to check this movement, and an act was passed for this 
])iir|)cse (?arl)’ in j 7:!0. A proclaina,ti(.TU.f thci ith of June against 
the promoters of illt gal eompa.nies f. 11 /vV( d, and the direeUa's of 
the Soc.lh Sea Coinjiany persuaded the lords jusli(‘es, who were 
ac'ting a.s regents during tlie absence of the king, to al.»olish 86 
('oinpanics as ill.g d. 

In .August llie hJl in llie pri;‘e of flculh Sea stock l>egin, and 
in Sej)teinber, j i;;l as the in.-.id' rs " had s(dd out, it Ix'came 
serious. Instead (>f being a l)uy('r every oia- l)ecame a .s(!ller, and 
the r(‘snll was that in a few days tlu- sU^ k of the South Sea 
('omf)any fell to 173, while the st.o' lai of many othc r coinpanitfS 
were unsaleable. .In .Noveir.ber SiMith S*/a s' .« k I. II to 135, and 
in four monllis tb(‘.sl(/('k of the Hank of I’ngi.-.iid f 11 from ::63 to 
145. 'i'hoiisands v/ere ruined, and many wlio ^Vi re e<auiniUed 
to iieavy ])ii} :iu‘nts fled from the e(»iini ry. 'I’he p( jc,;! -r cry vms 
for .sjieedy atul s( \c:'e ven'':eanee, liolli on t!u' nK'.ilxr.s of tlie , 
go\aTnmenl iind (ai lla* directors of the unfortun.ale e<)nipany. i 

ParliauK'nl. was (mIImI together on the 81I1 of Dec’crnber 1720, j 
a.ad at (au-e both bouses pro<'eeded to in\ est igale the afl'air.s (»f ; 


The South Sea Company with a capital of nearly {40,000^000 
continued to exist, but not to flouri.sh. Various elianges were; 
made in tljc nature of its capital, and in 1750 it recei\ ed {100,000 
from the Spanish government for the surrender of certain rights. 
Its commercial history then ended, but its exclusive privileges 
were not takem away until 1807. In 1853 t he (existing South S(;a 
annuities v'crc cither redeemed or con\’(:rted into government 
slock, 'i’hc l..ondon headquarters of tlie ('ornpany were the 
South Sea Jfoiise in Threadne(;vlle Stred. 

SOUTH SHETLAND, a chain of islimds on the border of the 
Antarctic region, lying about 500 in. S,K. of Cajie Horn, between 
61'^ and 63"^ 10' S. ancl between 53" and 63'’’ \V., and .sejiarated by 
Rransfield Strait from the region compos d of Daiuo Land, 
3 ’almer J.;md, ]/)uis J’hilipjie J.and, c\:c. The nora considerable 
islands fi'-m west to c-'ist are Sinitli (or Janu .' ), Low (or Jamt son). 
.Snow, l)c((*pti()n, Livingstone, Gnaiiwii 1 ;, Robert, Nel.'-'on, 
King (k‘(;r;:e J., Kiip!;{uit, and (‘iarom e. Jk< { j)iou Island is 
n*ma.rka]>ic as of pur iy voh'anic oriyin. ( 11 the .‘•rnlh-arst side 
c; opci'.ing 600 ft. wide g:\'cs entr: lu <• to rn irl‘’n;}i.l ( niter-lake 
I (Port }A)r..l> r) nearly circular, with a. dii o ctir of about 5 i:\ 
icul a d(‘]>th of ()7 fc.liui’ N'oyayc r;-. in i.' rS ; nd 1842 rt'port( d 
llicl steam still issued fro.m m:n:t. rons 1 ul Olio Nordt'n ■ 

^ki.■■»Id {Aiit.nclirn, J.o’.don, Jt,»05) found 1:0 (\ter’(»r ('videnre 
of \olcanic acli\’ily. A:o;t of the isla- <ls ; ru i- ■ l;y e.nd inoun- 
t.iinois.MuJ sonv of tlu ir jieiiks an- betwi -n 6..cK)and 7000 ft. 
in bo'ylit. Covered with snow for the gri ; .ter ] •.u’l (d the \car, 
end growing nothing !ait 1 < liens, mos.ses arel e scar.ty gra>^, 
l]i(‘ .Soull: .'^hetlcj.d.-. a.n‘ of inliTc^t almost .sol(,'ly as a liauiT o‘ 
sc;il.‘., 1 •bairos.'cs, jx'ie’uins nd other sea-fowl. It has bean 
s:'] ;k).s((] j y many tliat th(‘ J)ut(h naA’iator Hu'k Gerrits dis- 


th(‘ Cv)inj.any, I he lower bouse soon ell; rust ing this to a commillee j ('ownxl the Soutli Sia'llands in 1 V)S, but it j jijx'urs j>rob;.ble 
of .Si-cfxw. 'lo slein the tide <»f <li.u;.-.l(.r Sir Robert ^Valpole ; that this .‘•l.(^rv or e' na led throu-jh co di sioii with a.nothtT 


jiroposcd that tiu* Hank of Riighnd and the ICast India (‘oinjmny 
.should ('uch tak(‘ o'.a'i* nine iniillons of .'•emlli Sea sto( k, but al- 
though this recei\'e(| the a.sscnl of parhanu'iit it nevtT came into 
force. .More to the liking of the j)w jde ^\•as the a('l of j ifiuarv 
1721, wliich rest rained the directors from leaving the kingdom 
and cougx'llv'd (hern \o d('el ire the le of tlieir estates. The 
< .lunith e of seereev le jmried in I’\ ! l uarv .1721, and it j)roved 
lii.ii tic re had been fraud and cornip; on a large .s( 'ale, 'J'he 
( oinpany's l)Oi»ks eoiit .’.iix d < ntrles whu ii vo re enlirels fu'litious, 
i.ad the j.ivotirs v. l.ieh Du* direc'lors bad S(. cured from the .state 
Ik 1-1 piii'clia ! by gibs to rninisD i‘s, some of whom iiad also 
made 1 ; ;e sums of money In* Sjneculaiing in the .sto'k, 'J’hc 
chief) r.ons i .y.heaied Wi're job’i .Aislabie ( Kyo 1 742), ('lian- 
(\llorol thee\' Icqier; |.mi(’S ( 'r.iggs, joint post master- getieral : 
bis Svin J.im.s ( '.......'.s, secret. iry of slate: and to a b*:-.svr degrei* 

the earl of Suialerl.tud and ( liarles Stanliope, a c(unmi.s:i 'iut 
of llie ireasai;. Ai.libie, who N.as juThaps tiu' most deeply 
iiiip!icar<‘d, re.i:.nie<l his olVs'e in ')aini.:r\, and in .M.ireh he was 
found guilty Iy the Ibuise of Coimuons of the “ mo. t notorious, j 
(l.mgeroiH and ini. iiiu 'u ; corrupt >ou lu* iva.s ( Npeh'd from the 
bcuse ai;d was i i prisoneil. Holii llu* Gder and the youn;-;er 
('raggs (]k-(l in Ma:-cl(, v.hile owing it) (he i''TiTts of Walpole both 
.Simderl ind and St.u liope were luijultied, llv.' i. titer by tl'.e nar- 
row majority of tl:ri'<‘. I’n* a('l of p.irliament i\% (st.iiost.f the 
(lirv'etors were eonlise.it e. ! ; tliese w.re Niilued at (. ,1,014.1 23, t 1’ ] 
''■bi('h b354.^»oo Was r ‘tm ued to ihe-u for their m.iinteiiaiu'e, 
the bakmei* being dow.ii'd to Du* i\ ',f of the s’.nicrj. . 

ruder the gaidance of Walpole p.uiiameiU then proeecd-cd 
lo deal vdlh the wreek. £11 .ooo.o'-y li.ul been lent by tlie 
diret'tor.^ of the South Sea ('omfiany on the seeiirity of their 
own stixk, the ilcbt u\s of tlie eomne.ny ineludlng 138 meinber.s 
Ilt'use of Commons. This debt was remitted on payimnt 
of the sum borrowed, this being afuT'wards rediieed lo 
5 %.» £7 - 5 ' the ('ompany lo the govern- 

ment was also remit led. Alore serious, perhaps, was the I'ase of 
tho.se persons w ho liad exi'liangeil the subs'. ani'e of a giiverninent 
iinnuity for the siiadow of a dividend on Soutit Sea stoek. They 
jisked that the state sliould again guarantee to them their in- 
comes, but in tlie end they only reeeived something like one-half 
of what they had enjoyed before the bubble. 


voyage in vlc- h Gerrits was pot ( oiicerm d (cl. II. H. Mill, A/cg.* 
(>l thv S(fn/li }\d(\ p. 34 sc(j.). 1 1 jSii) \\’.iiiam Sc.it h of the 

Kngiisb brig “ Williams o!).ser'*’'‘d t!ie South Slu lhind coast 
<<n llu‘ n)th()f February. Rcvisit'ng it in 0 <'tob('r, la* lauded on 
King George f. Tslaiul, taking ))Ovse.'-Hon lor Ihi; laual ; he also 
! gaie the w'hol(‘ cliain tlic iMriic it bears. Jn 1820 the naval 
b'or.tcnant J*'.dward Rransfleid was sent in the “ Williams ” 
toyurxey the islands, which attracted th(' att'.'i'llon of .Am rican 
and Hrilisli .sealers, and became fairiy la-H known throiigji the 
its of Anlar(ti(“ explorers. A smalKr grouj) Coronation 
Isk.nd, Laurie Islatul, tS:(\- lying 200 m. east of the Soutli Slut- 
l.t.nds, bears tlie mane of South Orkney. It w.is (li.s( ovi*rcd 1 ))* 
the Kngiish (‘uptain, Jknvcll, in 1S21. 

SOUTH SHIELDS, a sea])(>rt and rminif ijial, county and parlia- 
mentary borough of 1 >urli::m, lingiand ; iit tlie i.ioutli of the Tyne 
o!i its rigiit bank, (yposite North Shields, <xi a I rarKh of the 
Nort'i-l' istern railway. I'o]). (igoi) 07,263. It is ( ('-ine. tixl with 
North Sliiclds end 'Ty”emoulh b>' steam ferrii's. 'j'he princljial 
l)uildings a.re Die h of St Hilda, with a jiicl*. re.^xire (.!rl 
I >\.\*r; th.e town hall in tlie inarki't ; );i(‘a, cxcliang.e, ('ustoin- 
ho’ise, inerc'aclile marine othc(.'s, ]>n’ lie libra.rv iind museum, 
grammi’r school, marine .school, ma.vler-?;:ar.'ncr.C asylum and 
seai.u n's iiwtitu.te. There is a pK'a. i.v.t rnTim* ] a.rk. 'J'he 
i rim 'jnd industries are r.ow* llu* lu; m i -ture of ; hi s and 
cli. T.iit'ak-, ami ship-lniildi; and siiitM- '.'uimr a.m! rc: ir’rg.r. for 
v.!ii<h there are docks eap;;'*'le of riHei\;ng Cm* laryc.-t vc'-sels. 
Tlie T\ne dock has a water-area t>f 50 uc'res, tht‘ tid.d badn of 
12 acn-s, and the ijuavs am! ya.rds abo*:! 3^0 I '-’cs. Co.-l from 
t!u‘ col.ieries of the vit'inityis largely rx’HirU'd. 'i he tr. tb* r. r 
(** So ith Shields arc im lnded in the agc.ivuniTe of the 'lyne pt*ris 
yee NrwcASTi.F.-i’PON-'rvMA. The South Tier ::t the mouth 
o! the river is a mas.sive structure about 1 in. in lengtli, and tl.e 
North Pier jwoteets the river mouth from the Nonhumherlacd 
bank at North Shields. The parliamentary borough r^■X: rus 
one memlier. 'J'he corporation con^ists of a mayor, lo ; lih r n.eti 
and 30 eonm'illors. Area of munic'ipal borough, 2044 m re.^. 

On elevated ground near the harbour are the remains of a 
Roman fort guarding llie entranee to the Tyne, where numerous 
coins, portions of an altar, and several sculptured rneinor;. ] rton* s 
have been dug up, and testify to its occupation for a co v idcral !e 
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period. The site of the old station was afterguards omipicd 1 episodes chirinp the invasu'ns of the Norsemen, and was fortified 
by a fort of considerable strength, which was captorod by the by the Danes against the Citv in the rt‘ign (d Elhclred the 
Scots under Colonel Stewart on the 20th of March 1644. The Unready. Desides the priory of St Mary Overv. there was the 
town was founded by the convent of Durham about the middle hospital of St Thomas, founded in i2i^t from the neighbouring 
of the 13th century, but on account of the complaints of the priory of Bermondsev, and forming the origin (d the great 
burgesses of Newc'astle an order was made in 1258 stipulating modem hospital of the same name in l.ambeth The many 

that no ships sliQuUl be lad( n or unladen at Shields, and that no historical asstn iations of Southwark, contemporary memorials 
** shears ” or quays should he built there. Until the i()lh centurv of which are almost wholly swept awav, (vntre upon the district 
it was little more than a fishing station. Tn 1832 it reieived bordering the river, and h.rmeilv kmiwn as Dank^ide. In this 
the privilege of returning a member to parliament, and in 1850 locality was \Vin(‘bc;tcr ir<»n.;o. a Mat of tin* bishops of Winchester 
a eharter of iiu’orporal.on. lor live eeiituriis Iroin 1107. At Ikinksidc* w<’re the Ik*ar and 


SOUTHWARK, a cent ml metropolitan bt/rmigh ( f I^mrlon, 
laiglaml, b *iii:(lu.l X. by the river I'hames, J*^ by llcrnK'ruhTy, 
S.K. by C amberwoll and W. by Lambeth. Pop. (iqoi), 2ob,i8o. 
(t is a poor a.nd crov.(.u d district, and a large industrial p('pii- 
latiun is employed i;i th.e riverside wharves and in potteries, 

• lassworks and ctlu r na'.nufiielures. Tlicre arc also large brerv- 
oiies, and the Tb ]> .l'^x('j';.n.ge is a eentre (d the ht'p tracle. 'riie 
I' Tougli is ('onn(‘(‘t(‘d willi llie (’ity of Ltmdon liy Pilick friars, 
Southwark and Ltnidon briilL^e ] tlie tliorouglifat vs leading from 
' ' cse and tla oIIk'i- roa.d-hridoe.-. as far up iis Lambeth ('(‘nverge c.l 
St George's^ !r<"i ; c.not! or important junction is th.e “ I'.lcj hanl 
:L?id (‘a,itlc." So'ilhwiul: \s bidu jiric ( f the (’hun‘h (d England 
(reat((l by j.(' 1 ( f joc>4 (jm-vifa-sly a sutTm-giin bishnpric in the 
ol' (’('SC id IL cl; ■ ‘ (':), end el v) of the Ronum (‘atji(dic ('hnreb. 
’Inc cathedral of Si S; vioiir hi I'ligcd to the August inicji priory ('1 
Si Mary Uv(*rv, 1 r Ovi'rics {i,r. St Mary (Amt Iht' ri^erU receiving 
ts present nnanc a't'r t’u* supprc'ssi( n ( f tl.e moni:stcri<v. it 
is crn<'if(<rm, v. ith ii ert tral t(;w(r, and has been so n. stored a.s 
to preserve its iincicnt b. ;ii ty. Its style is rnciuly Kcriy iMigii-f', 
and among tl ose biuicd lu re are Gowd*. l'‘let('h< r and Mas^.ing(•l^ 
the pods, and Kdnmnd, br(dlu r (d William Shakespeare. '! !;<• 
Roman (’iii.bolic c.t’.cdral (. f St Georg* is a G( thic building 
liv A. W. Pugdn, in St George’s Road. Nee.r t!ie Elephant and 
('asth'’* is the Metn p(']it;in 'rabernacle, the oriidnal building (d 
whieli, burnt down in 1898, beeanic laiiK us under the B:.] ti I 
preacher, ('buries Sjuirgeon. dhe pritvij):'.! IwneNoleiit iiu.titn- 
lions are G uy ’s 1 lo* pital, St 'rbomas\s Street, foiimled in 1721 by 
Thomas Guv, with an important niedieid s(’h()ol ; and r»cthlehcm 
Rc»yal Jf(»spital f-r tb.* Insane, e(»rnmonly corrupUul to Bedlam, 
the origin of which is found in a priory (d the i3lh (‘(‘ninry 
huinded within the (’i-y, be; id? the nuulcrn LiverjK'i 1 .Street. 
G'lher instituli^>ns are the F.velin.a Children's IIo; j)itr,l. the Royal 
Eye llospitiihirul t!;e li<»rough Polyte('hni<’ Institute. In .N’ewing- 
u n ('auseway is tic* Sessions Ifoiee f<'r the county (d i.onclf n 
-south (d the 'rii-Liiie ). 'Jhe Robert Drowning .Settlement was 
h unded in Y(;rk Street, Walwortli Road, in iK()5 and inror- 
]>urated in 1903, and in Xcl'u.n S(iuare is tlii^ Women's Univer: ity 
Settlement. Tlic iTiUiiicip;.! b(»rough iiieludcs the we tern ar.d 
part of the Bermorjd:;ey divisions of the parliamentary Iv'icnigh 
(d Southwark, and tjie Ix/rough of Newington, divided into the 
western and Walwc^rth divisituis; cadi division returning one 
meiiilx r. He hon/ugh council consists of a mayor, 10 aldermen 
ar.d Co eouneill; r.s. Area, ii3j'5 

The hi.story ( f S(.ut.Iiwarl: is intimately ronneeied with that 
( f the City ( f L('nd(»n. At an early date it was incoqioraled, and 
its familiar titl<‘'< f 'H'he D -rongh ” .still ‘ nr^•iv(*s. It came, ni 
least in part.und^r tlr* jurisdiction of the City in 1327. 'Ih»' 

('itizens (f J.ond n lu.ving .suffend fn^rn tie* depredet ions <.f 
t}ii' V(.’.-; e.nd Jch.ns who escaped into S ”g|iwark, jictitioncd 
parliament h rprotecti' n. Accordingly, P>]ward HI., by letti-rs 
pa'ent. g’-c.M(d herr*. h r ever the town and Ixjrough, a ymivilcgc 
rinfirnifd bv Edw. .»1 I\'. Tn this connexi^ n was ronstit.uterl 
the Tir.'dgc Mars I W'id.ouE the alderman (d whit’h is elected 
IV i by Ur- h ^ ugh. but ly.' 'h^* o' her aldemnn fnm arnonfi 
them.o.lNC; . The air hcTity ' f the ( 'iiy over the borough is ivav 
merely ru mined. 

Ihe jiineti- n u; Sou'lswark r f the great roads from the <ioiEh 
(d Englanrl f; r *.lv piv'c/'c ( f ihc Th: iru-s ^ufificiendy a(’( otino d ■ 
for tiie early < rr-'n ( f Scvrdiwark. 'fhe nana* is talon fp rn th- ’ 
southward w( rh cr f' r'T ra'u’iv < f Lendr n. Numerous Roman * 
remains have been f<..und. Southwark witnessed variou.s | 


the Paris Gardens, UM-d fer the pt*{uilar >|>i rl of liear and bull 
bailing; and the Globe theatre, tlu^ Mcne i t llu* f)ro(luction of 
many of Shakesju'arc’s j)lays fitr fifteen seats after its erection 
in 1509. Southwark wa*; furlhiT noted' h r its inns and its 
prisons. Among the first, the name of the “'rab.ml is well known 
from its mention hy Uliaiua r in detailing the Ci iapanv of pilgrims 
fiT (’unit rhurv. Charles Diekens liad an lailv aequainiancc 
witli fv)uthwark, us liis father was ('onfmed in the Mar‘.halsoa, 
one <d several ]>tis('ns lure, 'I'hi* priMHi, no longer extant, 
and the chiin h (d Si Get-rgc the Martyr, where many ]n-isoners, 
ini’luding Bishop Bonner (d. i.sfu), wvw huried, ligiiie in the 
niA'el IJltle Ihtfn't. 'I’lie e.xisting ehnrih dates lt»*m 17^6. 

SOUTHWELL, ROBERT (i . 15M I'ingli.di Jesiiil and 

poet. St ii (d Richard .Southwell of lloi.shain Si I'aith’s, Nor- 
h lk. was born in 15OC/O1. 'I he Si.ut bwclls were alliliated w’ilb 
n.anv iiobh* I'aiglisb familii", ami Ribt'rt’s grandmother, 
I'diz.tlx’lh S!u llcy, li.gures in ihi* geiualog)’ of Sfielley llu* i)oc(. 
Ih* was sent vciy N’oiing to the Roman Catholic (‘ollege at Douai, 
and theni’e to Earls, where he wsis placed utidi'r a je nit father, 
I'homas I )a.rb\ . hiri*. In 1 580 hi* joined tin* S()(*i iy of |(‘sns, 
after a. two years’ novitiate, passi d mo.stly at 'ronrnay. In 
s]>ite of his yc.iilli Ik* was made |)rele(*t ol studies in the Engliih 
(•(/llc'gi* <d the Jesuits at Riune, and was ordained priest in 15H4, 
It was in that year that an act was passed, lorhidding any 
ICngllsh-lrorn siihjci*! of tlu* (Jneen who had entered into |)riest’s 
(»rders in tin* Roman (alholii; Chnnh since her aicession to 
remain in I*Jigl;md longer than forty days on ))ain «»! (hath. Bnl 
Sonthwell at his ow'n reipiesl was sent to h'.ngland in 158^ as a 
j<*suil missionary with Ifenry* Garnett, lie wi iit friifn one 
(’atholie family to another, administering the ritr's ol his ( hnn h, 
and in i5H(> beeami; domestii < ha[)lain to Ann Ibmaid, whose 
husband, the fim earl i f AmndcO, was in prison ei nvicted of 
treason. Jt w’as to him that .Sonthwcll addre.ssrd his hlfyistle 
of Comfort. 7 ’his arul other (d hi;; religimis tracts, A Shtrrt Hulc 
of Good Life, Triumjdis oiwr Death, Maty Afaf’daleti^s Tears 
and a Ilumhle Si(f>l>lira/ion to Queen Elizabeth, were widely 
( iri’iilated in mamisi ript . That tiv y found lavonr outside 
(‘i'.ih( 7 ic circles is proved by dhornas Nu'lEs imitation (d Mary 
Magdalen's Tears in ('hrisf's Tears tmer Jerusalem. AfUrr six 
years (d snc( #“.sfnl l.ibf)iir s’outhwell w'a;; arrested. He was in the 
habit of vi iting the lionsi? of Richard Bellamy, who lived near 
Harrow aiul w'as under snsj)iei(.n on aei’onnt (»l his eonrntxion 
w'ith Jennne Px llaniy, who had Ireen executed for sharing in 
Anthony Babinglon’s pl(»l. One of the flaiighters, Anne Bellamy, 
was arrested arul imprisoned in the gatehon*!? ol Holborn. She; 
revealed Sontliw'ell’s movemi nts to Ri( herd 'l opeliffe, who im- 
rnodiaterly arrester) him. He was imf)risr>nerl at first in 7 opeliffe’s 
hon>e, w'hr nr lu* w’as ropeaterllv put to thr* t( rtnrc? in the vain 
hofH* <jf extniefing r-vidr'iiee alxuit r<thcr j^rirists. d’ransicrrrd 
to t!i(? g'atr hou e at. W'o- trnin - ter, lu* wa*. so abornina.bly Irr aUrl 
that lii father [K-titiMu.d Eli/alxHi tfsit. he might ritluT Ixr 
hroug^ht U) trial and put to dc:Ufi, if fonrui guilty, rr. moved 
in e.ny ca*e from “ that filthy Im |o. ’ S -nth well w.'!.v thm |(xigral 
in tlie d’ower, l)ui he. wii-. not brourlil to trial nmil Id binary 
159^. 77 ierr* i:-5 liltir* doubt that rrineh rd hi;; jx-ctry, none of 
whj‘ h wMs published during his lifetime, was written in prison. 
On ltj<* 2 oHi rd Ertbiiary 159*5 he was irir-d lx h r*; the criurt 
« f Kind’s B -nrh(»n the r-harge of trouMin, arul was hanged at 
7'* burn on the follow'ing day. On the scaffold he denied any 
cv.l intentions towards the Queen f>r her government. 

St Peter's Complaint with other Poems was publi* bed in Ajiril 
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1595 witliout tlie author’s name, and was reprinted thirteen 
times durinjaf tlu^ next forty years. A supplementary volume 
enUtl<;d Maemiae ajijwarcd later in 1595, and A Foure fould 
Mediialion of the foure last things in 1606. This,^ whicli is not 
included in Dr A. 11. Grosart’s reprint (1872) in the Fuller 
Worthies Library, was pul)lish(;d by Mr Charles Edmonds in 
his Jsham Reprints (1H05). A Hundred Mediiations of the Love 
of God, in prose, was first printed from a MS. at Slnnyhurst 
College in 1873. Soiitliwi'll’s poetry is euphuistic in manner. 
But lus frequent us(! of antithesis and paradox, the varied and 
fanciful image.ry by which lie realiz(!S religious emotion, though 
they are indeed in afxrordanee with tlic po(*tical conventions 
of his time, an^ also the unconstrained expression of an ardent 
and concentrated imagination. Ben Joiison told Dninirnond 
of llawlhonideii that he would willingly have destroyed many 
of his own poems to be alile to claim as his own Southwell’s 

Burning Bal>c,” an extreme but beautiful cxariifile of liis 
fantastic treatment of sac^refl subjects. Ilis poetry is not,how- 
ev(;r, all cliararterized by this ele-lioration. Immediately pre- 
ceding tins very pierx* in his colhrUid works is a I'arol written 
in terms of the utmost simplicity. 

See Dr Gfosart's eclilion alrejuly monlionod. Soiithweirs xvimis 
wcrcalsti edilvil by W. Ji. 'I’unilmil in a nwiinnir of liim was 

ilrawn up soon his ilrnlii. Mucli of thn inatcrial was incor- 

porated liv Jiisliop (di.'dloncr in his Mrninn of M i ;'->iniiarv J*rirsfft 
( 1741 ), and 1h<‘ MS. is now in ihc 1‘idilic Kci’ord Oilir.c in Hnisscls. 
See also Si«lin:v' I.ts‘’s aixonni in llic Nat. Iiioiu\ Ah xis Posso/, 
Vie du R( YC R. Souilranll (iM> 0 ); juid a lile in Henry l-’olev's luaonia 
<>f the I'roihim* of tin' So( n'tv of Jtwas. llistin’ic J actK JUuslra- 

tive of the J.af>i>iti'S ttud Suffn im; : of //v Alrmhrrs in the /Nh and fyUi 
Centuries (••'^77)* f* .'.''^7- holey's iinrral i\’C inchifles ciqucs of 
the most iinportaiil docuineiHs coimecled with Jiis trial, and giv<‘S 
lull iuloniialion o 1 the oriKoi.d sources. 

SOUTHWELL, a cathedral city in the Newark parliamentary 
division of Nottinghamshire, Juigland, 16 m. N.K. of Noltingham 
by a braneli of the Midland railway. Pop. (iqoi), 3161. The 
minster chiin’h of St Mary bei’ame a cathedral on the foundation | 
of the epis('opal .s{‘(* in i8<S4. 'J'he see covers the greater part 
of NotlitiL’hamshire and Dcrbysliire, with small portions of 
Leicestershire, J.incolnshire and Staffordshire. I’he foundation 
of the earlu'st (’hurch here is atlribul(‘d to the missionary 
Panliniis in the first lialf of the 7lh century. Anotlier followed, 
after the (levasta(i(Mis of the Northmen, in ()bo, on the founda- 
tion of King Kilgar. 'IKc building of the present c hurch began 
in the reign of Henry 1. Henry VI fl., after the dissolulitui of 
the niona.sl erics, (‘ontenif)latetl the erection <jf the chnrcli into a 
cathedral. The cathedral is a magnificent cria'iforin building, 
306 fl. in Icngtli, with massive Norman nave {(n ft. wide), 
transe])ts. central and two western towers; and ICarlv Ihiglisli 
choir with transcfJts. There is an rndagonal (hapler-lumse, 
resembling that at \'ork, exhibiting the Dci'oratcd style in 
highest development. It is (onnecled with the ( liureh by a 
cloist(T. The an'hbishops of Vt»rk luid a palace here tlating 
from the i5t!\ ( cnturv. I'hc “ great chamlnT " was restored in 
1882, an«l sine(‘ loot the liniidi’yg Ins been eoiiverti'd into a 
residi‘n«\‘ La* the hisliops of Soni liw'. ll. 

The erection of the church at Southwell (StohveU:*, SmreU, 
Sullmrll), probably the cause of the oriunn of t//-* town, is at- 
tributed to the archbishop of Wwk in the 7th eentnrv. In 05S 
land at .Sonthwt'll was giainied toibe iin'libi.shoj) by ICdwv. A 
detaih‘(l desia-ipi ion of the great manor is given in Doniesdav. 
Southwell remained under the iordslu|) of tlie see of York until 
it was taken over by the eeelesiastieal commissioners. It was 
called a borough in tlu‘ 13th century and down to the 17th, but 
no charttT of iiu orporation is know n. I'he town never returned 
representatives to parliament. In the reign of Edward L the 
archbishop elaim.ed by prescriptive right a five-days' fair at 
Pentecost, a tbree-dass' fair at the translation of St I’lionias 
and a Saturday !uari;el. Pairs are now held in April and 
Decembers nTSte market was still held on Saturdays in 
but w’as Iten very small. 

SOUTHWOLD, a municipal bon nigh and watering-place in 
the Lowestoft parliamentary division of SutTolk, England, 12 m. 
S. by W, of Lowestoft, tlie terminus of the Southwold railw'ay, 


which connects with the Great Eastern at Halesworth. Pop. 
(1901), 2800. The church of St Edmund’s is a Perpendicular 
flint structure. In 1900 a pier 270 yds. long w'as (vmstrurted, 
and .serves as a calling-place for pleasure steamers. A fine com- 
mon south of the town is used for golf, lawm-tennis, (Ticket, 
and other sports. The town is governed by a mayor, 4 aldermen 
and 12 councillors. Area, 612 acres. 

Southwold {Sudwold, Suwold, Suihwaud) owes its origin and 
prosperity to its herring fisheries, which were ecmsiderahlc in 
J086, while the importance of its harbour increased with the 
decay of Dunwic’h. In 1461 the men of the towm, tmant.s of 
the manor which had been granted by the monks of Bury 
St Edmunds to (iilbert, earl of Clare, and had passed to the 
(Town with the honcjur of Clare, claimed exenijition from toll, 
pemtage and similar dues as their prescriptive* right. An act 
of 1489 incorporated the bailiffs and ('oninujnalty of the town 
and exemf)U‘ii th(‘m from harbour dues. These libcTties were 
confirmed in 1505 by Henry VTL, who also granted the 
corporation the town and manor to hold at fee-farm with 
certain rights of jurisdie'lion. Confirriiatorv rhaptiTs w'ere 
granted by Henry VJIL, Edward VL. Elizabeth, James I. and 
(.‘Irnrlcs IL, and the town was governed by a roya! ('liarter of 
1OS9 until the Municipal Keform A('t of 1835. The w(*ekly 
marlo't, now tin* j)roperty (if the (Corporation, was grantr'd to 
Hie abbot of St Edmunds as lord of the manor in 1227 together 
with a yearly fair on the vigil of the Least of SS. Philip and 
Janus. A fair is still held on Trinity Monday. In 1A72 Soiith- 
wokl Lay, usually abbreviated as Solebay, wa.s Iht* si’enc of a 
battle between the English fleet undtT the duke of ^'ork and 
lh(‘ Diiteh under Ruyter, th(' Lrcneh fleet holding alofjf. The 
I'.nglish suffered mueh, but the J.)ut(‘h withdrew. 

Sec iictona County History: Suffol/r, T. (lavd’CT, An Historical 
Adouvt of iHtmoich, lUithhur^h and Southwold ((‘d. j 7/)4). 

SOUTHWORTH, EMMA DOROTHY ELIZA NEVITTE (i8i() 
181)9), American novelist, was horn in Washington, on tlu* 
20th of DeeHUiber iSk;. She studied in a sc'liool kept by her 
.sleplatluT, |(»shua L, Henshaw, and in 1840 married iMfderiek 
II. South worth, of Ltitui, N.'N’, After 1843 sht' sii[)porte(l herself 
by teac'hing, IbTfirst .story, “ 'flu* Irisli Kelugee,” w’as published 
in the Holtimorv Saturday Visitor, Her first novel. “Ret? ibiition,*' 
a serial for the Nafioual Era, published in book form in j 84(.. 
was so well rec't'ived that she gave up teaching and became a 
regular contributor to various ptTiodieals, ('sp(*('ialiy the Nr,v 
Yorh Ledy’cr. She lived in Georgetown, D.C., until 1876, then 
in Yonkers. and again in Georg(‘lown, ILC.’., where she 

(lied on the 30II1 of June 1899. 

Her Ti<»vels niiinborcd more than sixty; some of tlieni wen* trans- 
lated into Cierinaii, ETench and S])anish ; in T1S72 an ediliiM\ of thirty- 
liv<* volumes was ]>ublished in IMiiludelphiii. 'lliey le.clude The 
Hcs 'ctcd Wife (1S30); Mark Sutherland (iMs.d: Hickory Hall (1835); 
I’nhnotvn (187^); (i/oria (1877); Jhe Trail of the Serpent (1870); 

and Ih'atest (1881); The Mother's Secret (i88d; An Cxiie's 
iU idi ^1887); I he Hidden Hand (1888); and Tirvken Jk'edt^ s (1891). 

SOUVESTRE, £MILE (1806-1854), EYench novelist, was born 
on the 15th (9‘ April iSo6. He was the s(>n of a civil engineer, 
a native (d Morlaix. He was by turns a l)ookseIlcr‘s assistant, 
a private schoolmaster, a journalist, aiul mast(T at the grammar 
seljools of Lrest and of Mulhausen. He settled in Paris in i83(), 
w here he was m.i(le ( 1 848) firofessor in a s('hool for t he inst ruction 
of I'ivil servants. lie began his literary carecT with a drama, 
played at the Theatrt* franvais in 1828, the Sui^e de Missoloaghi, 
In nov('l- writing he did much better than for tlu* stage, although 
he deliberately aimc'd at making the novt*] an engine (^f moral 
instruction. His be.st work is undcuibtt'dh- to Ik* found in the 
charming Derniers Hretons (4 vols., 1835 1837) and Foyer Hretou 
(1844), where the folk-lore and iiiitural feauircs of his native 
province are worked up into story form, and in Vn Philosophy 
sous les toils, which rtx'eivc'd in 1851 a well deserved academic 
prize. He also wrote a numl>cr of other works ~ novels, dramas, 
es-^ays and miscellanies. He died in Paris on the slh of July 
1854, 

SOUVRE, GILLES DE, Mat?(?its de Coi rtann acx. Laron 
DE Lezines (c, 1540-1626), marshal of France, belonged to 
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an old family of the Perche. He accompanied the duke of 
Anjou to Poland in 1573, and was appointed master of the ward- 
robe and captain of Vincennes when Anjou beciime Henry III. 
He remained in favour, despite the opposition of the queen- 
mother, Catherine de Medicls, fought at Coutras, defended Tours 
against the Leaguers, was named chevalier de Saint Plsprit and 
governor of Touraine (1585), and was one of the first to recognize 
Henry IV. (1589), who subsequently entrusted him with the 
education of the dauphin. Louis XIII. rewarded him W'ith the 
title of marshal in 1613, He died in Paris in 1^26. 

SOUZA-BOTELHO/ ADELAIDE FILLEUL, Marqi isk j>e 
(1761-183^1), French writer, w’as born in Paris on the 14th of 
May 1761. Her mother, Marie Irene Catherine de lJuisson, 
daughter of the seigneur of LongpreS near Falaise, married a 
bourgeoLs of that town named Filleul. It was reporti'd, though 
no proof is forthcoming, that Mine Filleul had been the mistres; 
of Louis XW Her huslvind became one of the king’s secre- 
taries, and Mme b'illeul made many friends, ainong them 
Marmontel. Their eldest daughter, Julie, married Abel Fran<;t*is 
Poisson, marquis de Marigny (1727 1781); .Vdelaide married 
in 1779 Alexandre Sebastien de Flahaut de la Pillarderie, comte 
de Flahaut. a soldier of some reputation, who was many years 
her senior. In Paris she soon gathered round her a salon, in whic h 
the principal figure was 'rallcyrand. There are many allusion 
to their liaison in the diary of Gouverneur Morris. In 1785 was 
born her son Auguste (’harles Joseph de p'lahaiit (^. 7 '.). who 
was generally known to b(‘ 'Falli'y rand's son. Mine de Flahaut 
lli*d from Paris in 1792 aiul joined the soc iety of m/gre.v at 
^licklc'ham, Surrc*\, descTibed in Mme d'Arblay's Mniioirs, 
lIcT liusband r(‘maincd at Poulogne, where he was arrested on 
llie 29th of Jaiuiar\' I7c)3 and giiillotinecl, Mme de idahaut 
now supported hersi‘lf by writ ing novels, cjf wliicb the first, . Id Ir 
dr Sffianf^e (London, i7()4), wliicdi is partly autobiograjihic'a', 
Wii.N the most famous. She presentlx left London lor Switzer- 
land, where she met Louis l^hilifipe, duke of Orleans. She 
travcdled in his company tt) Hamburg, where she lixc'd h»r two 
years, earning her living as a milliner. She returnc*d to l*aris 
in 1798, and on the* J7th of October 1802 she married Maria 
de Souza-Hotellio Mourau e Vasconcellos (1758 1825), J’ortu- 
guese minister plenipotentiary in Paris. Her liusband was 
recalled in 1804, and w'as offered the St Petersburg embassy; 
but in the next year hercsigne-d, to .settle permanently in i*aris, 
where he had many friends, among them the liistorian Sisrnondi. 
He spent liis time c hiefly in the preparation of a beautiful edition 
of the Liisiads of Camoens, which he completed in j8j 7. Mm • 
de Souza lost her social power after the fall of the l ’ir>t Empires 
and W'as deserted even by 'J'alleyrand, although he? continuecl 
his patronage of ('harles de Flahaut. Her liusband died in 
1825, and after the acc’ession of Louis J*hi]ippe she Jived in com- 
parative retirement till her death on the jc^th of April 1836. 
She brought up her grandson, Charles, due de Morny, her s(»n\s 
natural son by (^ueen Hortense. Among her later novcrls were 
La Comtesse de L'arf^y (1S22) and La Duchesne de (V/n.sc (1^31), 
Her complete works w'cre published in j8j 1-1822. 

Sec Hart HI A. de Ma^'icnirt, Marfamc (L' Stni^a rt sn famillr 
Lettres tnid trs de J, C, /.. de Sism'mdi , . . et dc Madame de Sousa 
(Paris, ed. St lOaic* laiU.iudicT; Saiiite J^nfruU:^ de 

)emme$ (1.S44); and lor Mme dtr I'lllciil, MM. df < ionoourt, 
Maitresses dc I.oui.'i AT. and J. l\ Marmontel (I ’^op. 

SOVEREIGN, originally an adjec'iive, meaning “supreme," 
especially having supreme or paramount pow'c r. 'J'he w"ord in 
}.IidcJle Enf.didi was yaiu rain or stwereyn, iimi wa-, taken thnmgh 
Old French from Low' Latin ntperanus^ c nief, principal. 
Tiic intrii^ave “ g," wJiirhis due to a j>opular confusiem of tjie 
termination of the word with “ reign," dates, arc ording to .Sk<-at, 
from about 1570. I’he form “ sovran." born Aved \y: Milton frcjm 
Italian smram), soprano, is ciiicfly found as a poetical usag* . | 
As a substantive* s'.vereign ” is applied to t lie supr.'-nv hciid c.f I 
a state (see Soverkionty), and to the standard English gold ! 
coin, w'orlh 20 shillmgs or /i (‘cc Poi.'.sD). d ie- geld M.xtrtign 
was first struck in tlie leign of Henrx- \'IL ('14S9;: it <;l g ild 
of the hUmdard fineness (9<4’8) and w'eighed 240 gn.in.s. Jt . 


bore the figure of the king crowned, in royal mantle, seated on 
the throne, and holding the sceptre and orb. d'he sovereign was 
coined in suci'essive reigns until that of James 1 ., when the name 
“ unite " was given to the coin to mark the union of the two 
kingdoms. The gold c'oinoge of the kingdom was, until 1816, 
a .sc*eondar>' part of the monetary sN stein, hut in that year tiu* 
‘diver standard was discont imud and a gold stiuidard adopt ed. 
rhe sovereign was chosiui the now unit of the t'urrencv, and tlu* 
first issue Took place in 1S17. Its weight w'as fixed at 123'27.( 
grains; its fineness at 01 (>•<»( » or twenty-two carats. 'I'he^e 
Standards of weight and linene.ssaretho.se still in foree. At the 
same time was issued ihc‘ halt-sovereign, of weight in proportion. 
The weight of 934 .J sovereigns is exactly c(|iiivalent to tw'c'iity 
'rroy pounds, and the weight ol each individual sovereign is 
ealciilated on this basis. 'The sovi reign is c lc'ven-twelllhs pure' 
gold and oiie-twclllh alloy , coppi'r being usual. 'J’he light c’oloiir 
of early Australian sovereigns was diu* Ui tlu* \\sc ol silver instead 
ol copper. Five-pound })iei'es wc u- t'niiiecl in the* reigns of (^iiiTii 
\’ieic*ria and Eilwanl \'ll. 'I’lu'v wc'iealso aulhorized in ijie 
reign of Gc'orge III. (as were two-pound ]>iec'es), hiil th.* dies were 
not ccnnpleted before the death ol that sovereign. Sjurimens 
were, however, suhseiiiieiilly .struck. TIictc were aisc» some 
pattern pieces struc k in the reign ol George IV. Two pi uiul 
])ieces were issued in tlie rc'ign ol George J\‘.; they weic stnick 
in the rcMgn of William IV.. but not issued lor c irculation; ihe>- 
are current coins of tin* reigns of N'ieloria and Edward \ ll. 
(See also Mint; Money.) 

SOVEREIGNTY. 'I'l't' word sovereignly (Pr. souvcrainctc) is 
Slid to be derivc'd from the medieval Latin word siipicniitus, i.e. 
suprctmi potestiis, .sujueme povxer. (Sec- Skcal'.s I'lvfutfhiyjcal 
Diclionury as to xarioiis forms oi llic' word, and Mever, Lcinhuih 
dc'i i.cutSihcH Si(i(itsrc(/ils, 15, as to its ch'rivation.) 

Sovereignly may be vic'wc'd in ihnr waws : there* is the 
historic’al explanation of its origin ;ind groulh, its nidc- bc'ginning 
in tin* .saxage liordc*, il.s cioiiipicl ion in ihc' modem slate-; (here i.s 
the- analytical or juridical explanation; there is also xxhat (lor 
want of ;i bc-tlc.r phra.se) may be c alled the organic- I'xjilatiation of 
.sox rreigiity. 

'Ihc folloxving arc* .some- of the chief .stugc-s in the hi.stoiy 
of M)verc*ignly : While scM-ic-ty is in a rude stale or only tribally 
org.mi/.icl there i.s no distinct sovereignty, no poxvcT 
vxhic h all persons habitually obey. 'I biis thcTc is no 
sovereigiity among wandering groups c»f Australian .savages • 
each family i.s isolated. c*ach horde is a joo.e and un.slablc 
c'ollc'cTion. When lliC! horde; has become a iribc.- there may exist 
no di-tinile .sox (reign. Distiiicl in time- of war, the power of 
* the ciiiel may be flue tuating and faint in lime of peace; even in 
I time (jf xvar it may be .subject to the aullu^rily of a ((aincil. 

! 'Iribcs of the .same ethnic’ .slock m.iy form a .scjrt of fecjeraticai, 
j ’pcrmaiunt c;r tcjinporarv. “ With the council of the con- 
‘ federaev," it has been said, “and, more gc-ric-rally, in the c on- 
tedc raev, .seceereignty aria*s ancl the true polit ic id traclilioii i.s 
ev(ilve<i " (I*’. II. (iiddings, Principles of Stotolo^y, |). 285). 
When the city and tin stiile are c ontc-rminoiis the scat of .siive* 
reigiitv become-.'^ dcffinecl. Such Wiis the condition of things in 
Greec e, us c.on.sidered by Aristotle in his Poh/irs. He cJi.sc’u.ssiH 
liic- cjuestion vxhat is the ,Mif)rc*me pow-er in t he ..liit» (3. 10), whit h 
he defines us an aggregate of citizen (3. i.g and lie recognizes 
that it may be lodged in one*, a lew, c/r m.cny. In his vic.-w llie 
di.^lin(live mark cit the .state i.', not so muc h sc>vert ignty (7, 4) 
u.-H .sc lf-.sMfFicieney ; a .stale* i.-. not a mere iJggrc gale of pc:r>ons; 
it i, a union of them snilic icnt f(fr the purpose.-, of life- (7. 8j; 
sufficicney being “to have- idl things itnd to want ncUhing ” 
17. J). 'I'hc* Kcjmari jurists .-cy little, and only inr-identaJly, 

as tcj sovereignly. Jlul in the nnddk* ages, undc;r the infiiic nc c 
of the Kornuri Jaw, uml xxith the iudief in the exi.stc nc.e cd an 
empire entitlctd t'l universal sw'uy, an ab.-.oh.Jti.st theory of .sc/ve- 
reigntv was developed in the writings ol the jurists xvho rc-vivecj 
the* study cif that law': the emperor wa.s sca'c reign; “quod 
princ ipi jdac nit. logi.s habet vigorern ( Instilules, i. 2. (>), 

'J'h o>e jurl.-^t.*! often ju.Mihed the plenitudo potestatis conc eded to 
th-. et-p. rorby lli^: fad l:.';;’. ii • stood at the licad of Chrislendcjin, 
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Among the theories prevalent in the middle ages was one that 
mankind formed a unity, with the pope and the emperor at 
the head of it : the universal Church and the universal emperor 
ruled the world (Kehm, GeschiJiie der Rechtsnissenschajtf p* 198.) 
Even to Leibnitz, writing in the 17th century, it seemed that 
"‘totam Christianitatem unam velut Kempublicam co:i ponere, 
in qua Caesari aiKloritas aliqua competit ” {Opera, 4. 330). 
When the power of the emperor was weakened, and the idea of a 
universal ruler was gone, a new t(*st of sovereignty was applied 
— that of exi(*rnijl independence; the true sovereign stales were 
universitates superiorem non rccognoscenlcs. There? wctc times 
and countries in the middle ages in which the collective power 
of the community was small : many of the great e.orj>oni- 
tions were virtually autonomous; Ij.c (xniial authority w’as 
weak; the matters as to which it (?ould count ujxm universal 
obedience w(tc few. In such circumstan(‘is the conref)tion 
of sovereignly was im|)erfect. It has b(!(‘n suggested that tlie 
modern conception of it was evolved from the contest h(*tween 
three powers : the Church, tli(‘ Roman J'mi])ire, of whic h the 
individual states in iuirope were th(?«)retit:ally provinc'cs, and 
the great landowners and corporations. \Vlia1evcr may be the 
truth as to this, the modern tlieory is first clearly stated in Jean 
Rodin’s l)ook On the CowwonwvdUh (I^Vench ed., 1576; Latin 
version, 358b), which was the first systematic study of sove- 
reignty. Jlodin delin(?s the state thus ; “ Kespuhlica est faniili- 
arum rcrumcjne inter ipsas communium, sunima pot estate ac 
ratione rnoderata multiludo.” Jlis theory, which corresponded 
on the wh(»le to the state of things in J^'ninc’c in the linu' of 
Louis XJ., w'as a theory of despotism. It may be also described 
as a type of llu? me(‘hanii'al or juridical the(<ry of so\'ereignty. 
According to Rodin, th(‘rc? is in the slate unlimited one* power ; 
‘‘Majestas est sumnui in elves ac subditos legibuscjue soluta 
potestas " (i. 8). 'rhere (‘xists a c’cntral forc'c from which are 
derived all the; j)ovvers which make or give effect to Jaws; a 
power whic h he descTilu's sometimes tis “ majestas sumnui 
potestas .summurn ini|)crium.” This Wiis the conec-ption ex- 
pressed by bossiiet, “ 'J'out retat (‘st (‘ii la jxrsonne ilu prince,” 
or in Louis XJV.’s saying, “ LVtat e'est moi.” 

One favourite' thc'ory was that sovereignty originated in a 
social (‘ontrac’t. Jt was assumed that the individual members 
of society, by express or implied pac't, agree to oluw some persem 
or persons; sometimes it is described as an unciualined handing 
over; .sometinu's it is a transfer subji'ct to cjualificalions, and 
with notice that in certain eonlingeneies this will be withdrawn. 
Gierke, in his book Johannes Althusius und die Euheiihtiitn^ der 
naturrcchilichen Staatstheoric, shows (p. 7(1) that the ecaic'cption of 
a treaty or agreement as the basis of the state was in the middle 
ages a dogma which passed almost unehullenged, and that this 
theory was maintained up to a late period. It is to be found in 
the writings of Thomas A(|uinus (/V Refiiniine principum, 2OO), 
Marsilius of Padua, Ruehanan, J. de Mariana, and K. Suarez. 
It is the kernel of the theories of Hobbes, Rousseau, Kilmer and 
Loeke. Among the elcMrest and most logical cxj>oncnis of this 
theory was Hobbes, who in his Leviathan expoundcul his notion 
of an agreement by wluc’h absoluti' power was irrevocably trans- 
ferred to the rulc'r. Pufendorf, with some variations, states the 
same theory. Jn his viiwvtluTc isa pactum unionis, Pdlowed by 
a pactum suhjeciionis, 'riu* best-known exponent of this theory 
of the source of sovereignty is Rousseau, wlio assumes the exist- 
ence of a pactc social, tlie terms of whic'h are : ” I’haeiin de nous 
met en eommim sa persemne et toiite sa puissance sous la 
supreme direct iv.n de la volonle generale; et nous re^evons encore 
('ha(|ucmembrc comme partie indivisible de lout ” {Ihi Contrat 
social, i.e. (>). 

It is convenient for the jurist to assume that in every state is 
one determined or determinable authority in which is vested 
sovereignty, anti from whit'h all otlier authorities derive their 
ptnver. The assumptit>n is not true of some slates; the legal 
authority is divided among several persons or bodies. It is at be.st 
jin unfruitful assumption; and the tendency of students of st»eio“ 
]o|ry is It) treat diseussii'iis as to sovereignly much as mt>dern 
physitdogists troa‘ discussions as to ‘'vital force” or “vital 


principled* Comte, Spencer, Bagehot, Durkheim and Giddings, 
for example, refer to it, if at all, only briefly and incidentally; 
they conceive society as an organism, or at all events as a 
growing whole, no one part or force being the cause of all others, 
and all interacting; society is not the product of any agreement 
or of force alone, but of a vast variety of interests, desires and 
needs. Now ihc state or government c'omes at a certain stage 
of organization: small groups are drawn together; powerful 
corporations fall into line; a national feeling develops; eventu- 
ally the state as wc know it is formed. Sovereignty is a resultant 
of many forces. It may not exist as to some regions of conduc t ; 
as to others it may be weak and mutable; only in certain 
conditions is the sovereign power supreme as to all matters of 
conduct. 

Among the different senses in which ‘‘ sovereign ” has been 
used are the following : — 

a, ” Sovereign ’’ may mean titular sovereign— the king in the 
Vnited Kingdom, the kaiser in Germany. 

Ik 'J'he legal sovereign: the person or persons who, according 
to the law of the land, legislate or administer the governnu'nt. 

c. 'riie political or constitutional sovereign ; the body of 
persons in whom the actual power at any moment or ulti- 
mately ri?.sides. Sometimes this is designated “ the collective 
sovereignly.’’ 

d. Sovereignty is also used in a w’ider sense, as the equivalent 
(»f the |.)ow'er, actual or potential, of the whole nation ct society 
(Gierke, 3. y>K). 

The distinction between real and nominal sovereignty was 
familiar tomcdic'val writers, w ho recognized a doiihl(‘ sovereignty, 
and distinguished betwc'cn (1) the real or practical sovereignly 
resident in the peoi)le, and (2) the personal sovereignly of the 
ruler (.Adolf Dock, Der Souveranitatsbegrifl, A(\, p. 1 3). R>y many 
writers sovereignty is rc'garded as resident not in any one otgan, 
but in the (iesammt person of the community (Maitland, Pohtical 
Theories of the Middle Af^cs, xliii.). 

Sometimes sovereignty is defined as the organized or general 
will of tlie eommunity (('ombothecTa, ('onception juridique de 
Petal, p. gb). “ Sovereignty is the organized w ill of an organized 
indc'pendent eommunity. . . . The kings and parliaments who 
serve, as its vc'hieles.” “ Sovereignty resides in the (‘ommunity ” 
(Woodrow Wilson, p. 144S). 'I'hc same theory is often exprc'ssed 
l)y saying that the majority in a community, or a jiarlicular 
group, in fac't, rules (Guizot, Representative Giwernment, i. 167). 
'J'his was the doc'trinc of the French Revolution. “ Saehez cjue 
vous ctes rois ct plus des rois,” said a revolutionary orator cited 
by Taine. It wiis the language of the foundtrs of the Aniericun 
constitution and ('ontempurary political writers; the language, 
for example, of Taine : “ In republics such as there are estab- 
lished in America the sovereign power, or the power over which 
there is no c ontrol and which controls all others, remains where 
nature plac'od it — in llie people on Coverument, i. 6). 

The same theory assumes a more subtle form, especially in 
the writings of Hegelians. Sovereignly is with them a term 
(leseriptive of the real will of the community, which is not 
necessarily that of the majority. ” If the sovereign power is to 
be understood in this fuller, less abstract sense, if we mean by it 
the real determinant of the habitual obedience of the peo|>le, we 
must locik for its sources muc h more widely atui dec ply than the 
analytical jurists do; it c’an no longer be said to re.^ide in a d». ter- 
minate person or persons, but in that in.palpalde congeries of 
the hopes and fears of a people bound logtlher by ('ommon 
interest imd sympathy, whic'h we ('all the c'ommon will ” (Green's 
Worhs, 2. 404V “ Though it may be misleading to speak of the 

general will as anywhere, cither ac'lutilly or properly, Mucreign 
. . . vet it is true that the institutions of political society arc an 
expression of. and are maintained by, the general will ” (2. 400^. 

Sovereignty is used in a fvTther sense when Plato and Aristotle 
vspeak of the sovereignty of the law^s (Lates, 4. 715 ; Politics, 4, 4 ; 
3. 15). Thus Plato remarks : “ I see that the state in whic'h the 
iuw- is above the rulers, attd the rulers are the inferiors of the law, 
has sal Vatican.” (See also (Merke, Gawssenschafts^echt, 3. 
Kveii in medieval wTiters, such as Braclon, is found the notiom 
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that the king is subject to the Rracton knenvs of no modern states as to nntionafity, persons may be, and arc, subjiTts 

sovereign in the Ausl.niiui sense, and distinctly denies to the of two or nmre states. In the native states in India iluTe may 
royal authority the attribute of being incapable ut legal limita- be said to be doiibie allegiance. ('. L. 'Flipper, in his Our Indian 
lion ** (J. N. Figgis, The Divine Right of Kings, p. ^Ve find ProtCitotaic, refers to “ the double allegiani'e of the sul»jei'ts oi 
the same expressed by many German jurists, i.c. the idea of a native states “ in India; and he explains that the native rulers 
state which exists only in the law and for the law, and whose are themselves subject to the Indian government. “ For all 
life is but by a legal order regulating public and private puqmses of our relation with ])owers the subji cts of Indian native 
relationship (Gierke iii. and x.). states must be regarded as subjects of Her Majesty ** {Our Indian 

Among the definitions of sovereignty may be quoted these: Pfotectoraie, p. 35^^). Such doulde allegiance is apt to 

“That which decides in questions of w’ar and peace, and of exist in times of transition from one sovereignty to anotlier; for 
Detinitlong making or dissolving alliances, and about laws and example, in the iSth century, in the Hrltish possessions in India, 
o/Sow-. capital punishment, and exiles and fines, and audit the ^^ogul was said to exercise a ptMMmal sovtTeignty. As Sir 
rtigaiy. of accounts and examinations of administrators after William Scott remarkeil in the Indian Chief, C. Rob. 22, it 
their term of office ’’ (Aristotle, Politics, 4. 4. 3). “ Suprematum hardly existed otherwise than as a phant»>m : the actual authority 

illi tribuo qiii non tantuin domi siibditos manii militari regit, to be obeyed was cxenused by the Fast India ( onijiany. 'Fhe 
>(*d ct qui cxercitum extra fines ducero et armis, foederibus, natives of protected states owe not only alh‘giance to them, but 
legationibus, ac caeteris juris gentium functionibus aliquid also certain duties, ill defined, to the ]>rotecting state, 
mornenti ad rerum Furopac gencralium suminain conferre Another deduction from the same ]>roposition is that any 
potest (Leibnitz, Opera, 4. 333). “ I.ii souvrrainete est celle qui corjjoration or pri\'ate body which appears to exerc ise sovereign 
sert k exprimer rindejiondanc e d'un <!‘tal aussi bien i\ rintciTieur powcTS together with the state' does so oidy by delc'gation. 'Fhis 
(ju'i rexterieur ” (F. de Martems, Traite du droit international, thc'orv is thus statc'd by Hurkc' ( IFar/v’s', 7. .-jScj) witli n lc renc e to 
translated by A. Lt^o, i. 37S). “ 1 /independance c'omplcHe the Fast India ( ompany ; “ Fhc' Fast India (’oni]»any itself 

qui peutsenmnifestera deux points dc?vuc'; Fun exterieur, Fautre ac ts under two very dissimilar sorts of power, derived from two 
intc!‘rieur ■’ (Frentz Desjiagnet, Droit international public, jHc) 4, source's vety remote from each othiT. 'Fhe first source of its 
p. 80). “ Sovereigntv as applied to stales imports the sujireme, powe r is under charters whic h tin' (Vown ol (ireat Uritain was 

absolute, uncontrollable power by which any stale is governed " authorized by act of parliamc'iit to grant, the othc'r is from 
Constitutional Li mi tat ions, i). “Social control, sevrral ch.'irtc'rs derived from the- empc'ror cef the Moguls, * , . 

manifesting itself in the authoritative organization of society As to those of the first dc'seription, it is Irom the Itritish chartc'rs 
as the state, and ac ting through the organs of government, that they derive u capac ity In* which they art' considered as a 
is sovereignty’’ (Cliddings, Elements of Sociology, p. 217). public body, or at all «apai>lc' of any ]uil>Iic lunction. . . . 'Fhis 
The sovereign is “ Absolut unabhangig uiul niir dun h sich Ik iiig the root and origin of their powcT, rc'iidcTs them re sponsible* 
.selbst beschriinkt und beschrankbar “ (/orn, Volkerrccht, p. 4. to tlie ])arly Irom whom all their immediate or eonsec|uential 
See the collec'tion of definitions in Der SouveranitutshegriU povvcTs arc- derivc'd.'’ 

m Bodin, Ike,, by Dr Adolf Doc k (i8(;7), f». 6, and in 7 .^/ A further projiosition often stated with respc'cf to so\'ereignty 
('(merptioft juriditjue de I'etut, by (onibothecra, p. <)o). Many of is that it is unliniitccl : a ])ro|)osit ion which is not true of the legal 

these definitions dc scribe an ideal ,stule of things rather Ilian or j>olitical sovcrc'ign. In all state's arc* limits, more or It'ss 

realities. .Some of tlie de finitions would apjily to the authority definite , Iomm Ii jiowc rs, ac cording to the* c harac ter oi the' subjec ts 
of ])ovverful religious bodies in certain periocls of Jiislory, or of and tlu' relations of the* sfafe to foreign |)ow('rs. Fvc'ii dc s])otism 
illegal associations, suc h as the Mafia, whieh have terrorized the is tc‘m])ered by assassination and the liability of revolution 
(oinmunity. (Dice v. Imio of the Constitution, nth ed., ]). 75). A third pro- 

Tcrn/c/rm/fScwcrc/gw/y is used in a variety of sense s. Often the ])osilion, olten expressed w ith rc'S])('ct to sovereignty, is that it 

phrase is the equivalent of sovereignty. It may mean a state cannot be alicaiatccl: a jirojiosiiion thus stated by Rousseau: 

of things such as existed in the middle ages, in wiiich ownership “ Je dis c|ue la souverainet^', n'etant cjue IVxerc ise de la volont^ 
and sovereignty w'cre not elearly separated : w'hen he W'ho was generalc*, ne yieul jamais s’aliener " {Du Contrat social, 2, i; 
owner had sovereign rights inc ident tliereto, or, as it wa.s some- Figgis, ]>. Kc^). 

times phrased, when sovereignty inhered in the territor}', when Aec circling to one view', soverc'ignfy is not the distinc tive note 
theking was the supreme landowner (Maine, Lc/7/i,p. 106; of a state. Many communities usually regarded as true slates 

Figgis, pp. II, J4,); when all political jiower exhibited proprie- do not possess it. 'J'liere an? sovereign and non sovereign states ; 
tary traits, and was inc ident to the owmershiji of land (Mail- international law recognizing both. In the view of numv writers 
land, Tmmship and Borough,\i. ^\), Territoriiil sovereignty is sovereignly is not a iic'crssary attrihiite of a stale (/.aliand, 
tims defined by Leibnitz: “ Superior iUitem terrilorialem in Das Staatsrccht des deutst hen Reiches, \ , \ ]v\\\\\vV, Die Lehre 

summo suhdilos coercendi jure consistcre ” {Opera, 4. 358. vonden StaatenvvrbiHdungeH,\^. \ }i\vyvT, l,ehrhHih des deutschen 

See Liiband, I. c‘. 8)4 Staalsrechtes, \). 5; L’llrnann, \ blkerrecht, 20. See the co/itniry 

Certain propositions are often stated wdlh respect to sove- view pn?sented by J’rofe ssor Ihirgess, Political Snetue or ('onsii' 
rcignty. One of them, stated by Rousseau {Du ('ontrat social, 2. tulitmal Law, i. 52; Political Science Ounrterly, 3. 123; Georges 
r. 2), is that it is jndi\is;l)Je : a prc.»position true in Revue de droit international, ic>oo, p. i.y). Any division or 

regard to the same matters at the < lassific alion of states must be impcTfec t. 'I’he fac I is that there 

9r9 g there cannot be two sovereigns, but not niav he an indefinite numlic'r of what Mc rigidiac fi. 204) terms 

true in the sense in whieli it has often been ein))loyecI, namely, . political colledivites secondaire<i\ that tlic* atfribntc‘S surnmecl 
th.at in the last analysis of soc iety there are some' y>ersc»ijs or iiyi in .’•ovc-reignty may la* scpanifcd and di\idc*d in many ways; 
person who eontrol all ( (induct and are habitually obeyed as to that then- may be new forms ol < «)uibirial ic»i.N bc‘tw(?(*n states or 
all matters. Rather w'e may sav with Maine, “Sovereignty is ■ yiart.-. of states; and that their morjibolo^/y is subject to no hard 

divisible, but indeyiendenc e is not. ’ To bold sovereignty not to ; and furi rules. 

be divisible is for juridic al puryioses not a working thc'or\’; 'J'he jihravc* //«// sv/rvTc/g// v/cz/rs was invc*n!c‘(l by ]. j.Mo.serto 
stales jiarl, j^iermanentlyor temyic^rarily, with few' or many cjf the de?.eribe sijitc’s possessing some- of the? attribute's of sovereignty, 
rights and y>i witn eomprehended in sovereignty; to .syicak of ii l.’ndttr this class arc* groiiyic-d v(?ry diverse c oiurnuni- //^// 

i s undivided in the case rf Crete, Fgxqit or 'Fibct is to do violence ties. 'Fhere an? states wha li yiossess some attribute s sovereign 

to facts. of sovereignly, but no others; states possc?ssing titateu, 

A frequent deduction from the theory' of the indi\‘l.sil»ility of internahuilonomy, but not extcrrnalfy indeyic ndent ; states whir Ji 
sovereignty is that there c’tinnc»t be double allegiance; in other are more or l(?s.s under the influence? of others. 'Fhere are also 
w’ords, no one can l>e the subject of two states. This deduction states which have certain of the attributes of sov(?reignty, but 
IS not in fatt true. With the existing differences in the laws of are subject to servitudes or burtliens iinposed by treaty, usage, 

XXV. 17a 
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or forrc. Frudalif;m had a pliraficoloi^y to rxprcKS the varletlc*; 
of fiefs which existed under it; modern internationjil law has no 
f;cncrally accepted terminology for the still greater variety of 
states whif'h now exist. These varieties tend to multiply, and 
it is difiiciilt to reduce them all to a few types. The theory that 
states are (‘qual, and possess all the attri].)iitcs of sovereignty, 
w: IS never trur‘. It is still more at variance with the facts in the.se 
days when a few great states predominate, and when the contact 
of western states with African and Asiati(' .states or communities 
giv(iS rise to relations of dc7)cndencc falling short of ronque.st. 
The division into federations, r:on federations and alliances is 
not cotu|)let(?. Jellinek h.'is suggested this classification (/)/r 
Lvhrc von den Staatenverhindumen, p. qS): {a) Unorganized 
assoinations, including'' (j) treaties; (2) oreupjition of the 
territory of one state and administration hy another, as in 
IJosuia and (yfirus; (3) allianc'cs; (4) prote('l.orat(;s, guarantees, 
perpetual neutrality; (5) Der Sloaiensinal, the feudal sl.itc;, of 
wliich JellinekgivestheTurki.sh Empire and the old Ifoly Roman 
Umpire as examples, (h) Organized assoi iations, including— { 1 ) 
international c^onirnissions {internationale I ' erwallun^svercinc s 
such as iuternational postal and t(^Icgraph unions, &"c.); (2) the 
Siaatenhund or (^onfed(Tation of slules; (3) real unions of .states 
as dislingnislK^d from jx-Tscnul; (4) th(‘ Ihindcastaat or federal 
.state J Mt)sl of the existing varieties may be (’onvenicntly 
range<l in tlie following classes : * 

1. Stales Vv'hich Jiave rom])I(‘to indcp(md(mc-(‘, con»plete 
riutonomy, external and int(Tnal, and wliieh are recognized in 
ijit(;rn;i.tlonal law as sovereign slates. 

2. States whi(‘h have complete external independence, Inil 
are mon* or less siibjtx'l piTinunently to other states as to their 
int( rnal affairs. Of this class there are tu)w few examples. IVr- 
haps, how(‘ver, siK^h states as permit, ptTm.'inciPly or normally, 
of interference by others on belsilf of ciTtain c'lasscs of subjects 
in.'iy In* so (It'.seribed. 'file general ])rinci])le is that a treaty does 
not detract from sovereignty. As JeHiiiek expresst's it, “Dit 
S laatein-ertnig blndet, aber er iint('nvirft nicht {(lenf'tz mid 
I'trordnnnii, j>. 203); or as (lrotins(i, <‘h. 3, 22. 2) expmss.ses it, 

“ jSei’H'gi ant populo jus denhl snmmi inqx'rii." 

3. Slates wliieh enjoy complete antom^ny as to Internal 
affairs, but wliieh are more or less siibjed to other statt's as to 
forelg'Ji relations. Some writers would place in this category.* all 
.stales forming part of a tna^ 1-0:1 l\‘deracv. It iru-lndes states 
wliii'h :ire united temi)orarily r-ases of im^rganic- unitv, to use 
Jellinek 's exprt:ssinn. It im-liides also pi-rmam’nt allianc-os or 
organie unions. These lire some exa.mples : 

o. and SH^^'rainf >('<<.— 'VUt' status of rert.T,in st.ites, 

siu’li a.s I 'ill " iii jiTul I\Jinia.Tn.'i iuul IticljiU' Afri<'.in 

W('re I', I'vi’ii Iv'I'ot’e Ilic iMncpnuTiMU'i' of tlie 1\vi» lirsl- 

states. Ilu'v iindonbli'dly 'ven* f(ir man-'’ sovei-'Mini. 

/). 'flu' ii'iioTis IxXwtvn a suix'vior .'uid interior stale, r.r. the r»‘- 
lalioiis of tli<’ various stat<*s to tlie old Il<»lv Uonian lunpire; tlie 
rel.Ultuis of (he Ottouvi.n Porte to its Pliri.aieM oviite 's. in tlx' 
uiiddh' ;'.'V's the <jues 1 iou w.ls ofteTi uiooted whether st.ites siihjeel 
I0 ftuuhd superiors. the st »tes forming the emnire. were sov'- 
rei'TU. Aeoordiug to one common <lefmitiou thee wx-re not : a true 
sovetei'u stale \va.s nnivcysii.f^s nifar x<‘« $0 f'rriorrtn rrcm^ffoscit. 

" t'elui est alv-olumettl sou\ev.iiTi gni ne vieu tieut Dieu giie 

de resne<'. S’il tieut d’a.utrui il u'<“'( ’diis so-iver.’.iu." Th<* pre\ .de’it 
oninion. howe\ ef. \\r\s that so\ en'ie’ny was i'r)moa^^Me with rie.hls 
sui'h ;i.s w(‘re possessed hy the over tlu' princes of Gerinruiy; 

th,n there mi.’.ht he liel.s hehl in tall soven'i!;ut v. .and that vassal 

,ies. wh'-'i suhiect o’dv to “ luide N.is.i.'.lage,'' wti-e soverei ' U. 
'Pliat w -s (la* view <'f (h'oM'ns (t, i. »'h, '2 .U, who lioUls that tliC 

f.'rrus / is consistent with summmn im]X'num. 

flat 's Avhit'h ha.vc, by tre-ily or otluTwis'*, parted with 
FOT’.t* pi'i'tM'u of th.eir .sovereumty and formed new political 
units : wliat irerbert Sj>en(rr calls “ ci'nqxnmcl jH>lilical licads.” 
or, to use Austin’s expression, “ <'om]H>sile states.” The most 
im]>ortnnt ('xamples of this class ( onsist of federal or composite j 
j^tates whii'h by trejity or ('lher^^’se have siirreinlered eerUiin 
of their powers, t'r whi<‘h have (Tcated a new state (Stiuitenbuiul). 
3"or many years one of the burning questions in the pt^litie.s uf 

' 'I'lie distinct it'M between the ytaafnthnii ami the is 

disciobiHl ill the uiiiclcs Confcdek.vtjon tuul I'eumuai. Govkr.x- ; 
HUNT. 


! the United States ^vas the question whether the Indiv:aual slates 
I of the Union remained sovereign. According to the theoiy^ of J . C'. 
Gilhoiin, the states had entered into an agreement from w'hich 
they might withdraw if its terms were liroken, and they were 
sovereign. According to the theor}’ expounded in the Federalist, 
the individual states did not, after the formation of the constitu- 
tion, remain completely sovereign : they were left in possession 
of certain attributes of sovereignty, while otlicrs were lodged in 
the Federal government; while there existed many states there 
M'as but one sovcrei.gn. Even if tlie origin was a compact or 
contract, after the “ United Stales ” -were formed by a “ ( rmsti- 
tutional act ” there no longer existed a mere contractual relation : 
there existed a state to wliieh all were suliject, and which all 
must obey (von Sttmgel, Staatenhund tind Bundrsataat ; Jahrbuch 
jiir Cesf’tz^chuii^, ifloS, p. 754; Cooley, Prindlde^ oj Constitutional 
Law, pp. 2T, 102). According to Austin : “ In the case of a 
cor:i[)osite State or a .supreme federal government, tlie several 
uiiili^d governments of the several united societies, together with 
a government common to these .several societies, are jointly 
sovereign in each of these several societies and also in the larger 
society arl.sing from the federal union, the several governments 
of the several united sfxneties are jointly .soN'crcign in each and 
all '' (5tli ed., vol. i. p. 25K). In point of fact , llu re are fields of 
adion in wdiich A is sovereign, others in which Ji is sovereign, 
and certain others in W'hich A and 35 arc jointly or aitimatt;!’* 
sovereign. 'J'o Itikc the American constitution, for example, the 
states are sovereign as to some matters, the federal government 
as to otlicrs. 

5. Another division includes anomalous case.s, siicli as C\q)rus 
or Rosniti, in which one goviTnment tulministers a coiinlr* 
as to wliich another sUite retains <‘erlain ])Owers, tlicorctically 
l{irg<‘. 

6. The territories governed (t administered by chartered 
companies form ti class by Ihetriselves. Nomiuedl;- such com- 
pjinics are llu‘ d(‘legates of some states; in reality they act as 
if they were true sovert‘ign.«’. 

7. 'I’wo otluT classi‘S may bo mentioned : (r/) cases of real 
muon between states, e.^^. that between Au.stria and Hungary; 
(/>) personal unions, distinguished from tin- abovi'-named forms- ■ 
lor cxamph‘, the union of (in?al llrilain and ITanoviT. 

8. A small group consists of instances of condominium or 
arrangement^ .similar thereto; for exani])lc, the arrangements 
as to the Samoa 1 hinds from i«SSq to 

Aci'onling to mfidiTii u.sagc the appellation .'■:overeign .state ” 
b('iongs only to states of (‘onsidcralile size and po]nilalion exer- 
cising -without coTitrol the usual powers of a c.cf. aide to 

dv'clare peace or war. Leibnitz, discussing this subject in his 
Tnictatus </.’ jure .utpretnatus (Ol>era, 4. 302), sa>'s : Itaqiie 

valde etiam dubito, an possit ReipuMica(‘ illi Itaiiae, quani 
v<M-ant Siim ti Marini oppidiuu. r oucedi srprrmati.i*'', ^trec* 

laruetsi jure liberam esse nemo negal.*' remark state, 

which wouUl iipply also to the rejiuhlie of Andorra: “ lili 
tanUim voi'antur soiiverains ou potentals. qui terriloriurn majus 
luibent, exereitumqiie eiliuxTO po^sunt; a:(|ue h.'.c ih-rniim illud 
est, quod ego voco suprematiim, ct Gallos quoque arbitror, rum 
de rebu.s ad jus gentium speetantibus, pace, hello, focderlbus 
.sermo est, cl i[)si alicjuos vorant souvenviru . cos non de urbibiis 
liheris loqui, nec exiguorum torritorionun (h r.inis, quae facile 
tlives l^Ierealor sibi cmere poti-sl. sed d ma-orihus illi.- 
polestatibus, quae helium infe.rrc, Iv Ih/". > t ‘ tutc. propria 
<|iuHliimmodo vi stare, foedera pangere, r. : ■ s aliarum gentium 
cum auctoriiate intenTnire po.ssiinl ” 351'.). 

Wall this view niay he compared 1 * ;> writ.T in the Lnii 
M.n:.i:u:r (i.Snol xw. 30, who argues iliaL lliv rvuuhiic ol San 
Manno is a st ite in tl'.e full .sense. 

It is som.cl'mcs suggested the.t Feif-gc\-cr:!m.g ecdonies arc to 
be regarde<l as true states. Undo-ubledly so!:je of th.em can no 
lo’vmr be reue.rdi'd as eolonu's in ll'.e ('M ^'.'r.sta ’iLe ^ _ 
Mh-govermng coionies forming par* ot toe ruuii- 
eelluiar Uriiish stale," as F. W. Maitl.ind <lescr’b<-- il (P ':i!:':al 
T/ Corics ot the MilFr A^:^rs, p. x.Lhave an :'"-:''11y *’ state- 
like character " Tf Liberia is a state, ‘the same may s-are’y be 
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said of Canada. It is true the British rolonics luve not the ‘ 
power of declaring war or peace, or regulating the foreign polity 
of the (‘mpirc ; and the Crown may disallow a measure passed | 
1a* the Dominion parli.iment (J. *G. Bourinot, Constitution of I 
i'anada, 1888,]). 75 ; A. H. F. iMwy J^rgi .dative Ptmrr in Canada, 
.'44), Colonial legislatures are said to have delegated powers. It 
is more ao'urate to say that as to certain matters the legislature 
of the Canadian Dominion is sovereign, and as to certain others 
that it is not (Lefroy, 244 ; Quick and Garran,^'l//.v/r«//V7;/ Common- 
•n'calth, 328 ; l)icey. 106): and as to some matters they are in fact, 
if not in form, universitates superiaretn non tecognoscentes (Quick 
a!id (iarran, 319); or that they are states in process of making. 
Occasionally the expression “ subject of a colony is now used 
(lAnv V. Poutledge, L.R, i Ch. 42; Lefroy, Legislative Pmver in 
Cannday 320). It has been decided by the judicial committee 
of the Privy Council that the colonial legislatures are not mere 
(.(‘legates of the Imperial parliament (A, R. Keith, Responsible 
( ifvernmeni in the Colonic.^, p. 8 j ). At all events, the .self-govern- 
ing colonies may be classed as “ half sovereign states or “ (juasi- 
sovereign.*' 

Many attempts have been made to enumerate the attributes 
of sovcr(‘ignty, /.r. the regalia, prerogati\’es, Cvc., as they were 
AttribuM eall(‘(l. For example, Bcxlin gives a list of the 
ofSove~ pioperties of majestas or sovereignty: {a) “ Jx‘gem 

relgttty\ uni\ ersis. \’r,, singulis ( ivibus dare ])os.se ; {b) belliim 

indieerc aut paeem inire; (c) to appoint and cliang<i inagi.strates : 
(d) power of final appeal ; (e) ])0WTr of pardon ; (/) raising revenue; 
(w) (‘oining nioncN ” (De republican vol. 1 . (‘h. to). Leibnitz, with 
tlie middle ages in view, divides the attributes or faculties into 
two classes : regalia majoni and regalia minora. Hobbes (Levia- 
than), analysing these attributes, enumerates twebe attributes. 

'riiese,” iie says, are the marks which make the essenen* of 
sovereignty, and wluch are the mark.s whereby a man may dis- 
lovcr in what man, or assembly of men, the soNereign j)owci is 
pliw’cd or resideth." He also describes them as in.st'parable 
rights.” Bluntschli (Allgemeine Staaislehre, i. 575) enumeraUs 
tliese attributes : (a) right of rec'ognition <jf majestas ; (b) in 
dependem e; (c) power to determine eon.stiluticj/i ; (d) right 
of hfglslation; (r) action through deposed organs: (/) irre 
spon ibility. All of these enumerations are open l(» the 
ol)je( turn that they merely describe the action of the state 
at a particular lime, or indicate a theor)' of what an ideal 
stale sliould be. 

ArnioKrrir.s The lileniture of the subjee.t is inutiftisc; every 
book on y)olitii\il ^ripTiC(\ from Jfe/'ttblif of IM.ito and tlie Pnhtns ol 
Aristotle, has doalt with or tuuclH‘<l sovereignty. A f»*w of the idiiel 
modern works .'ire ; |. (*. ftliinlschli, .A U^eme'^ne StaahUhre 
1852); 0 \\oPi\vTk*.\ ]'>asdeutfiche Genos^vnschaftsfCihti^YSvtrWn, 1805 
1S81); ]. Au.stin, LiCtuffs on Jnm^firudenfr ( ^rd ed., London, 
iS(So);Sir H. M.'iine, "Minute on the KfSlhiilwflr States" (jHo.|; 
])rinled in I-ifc and p. 320) and I'.arly IluU^ry of Institu- 

tions (1873): 1 *. I^aband, Staatsrecht drs deutschrn Piichvs (Krdbnrc,- 
iin B eis«au and Lnl)inj.:en. i87(»); K. von Mohl. hnvyilopadie der 
Stuatswissenschaften (2iu\ eJ., ’l uhingen, 1872); C>. Gwrke^ Johannes 
Althiisius (Bie-^lau, iSSo); (i. Jcllinek Die l.ihie von den Staatsver- 
Inndungen (Vienna. 18S2); G. ^tey^T, Lehrhinh de^ deiitsihvn Staats- 
iirht (I.t;ipzi:.r. 1878,; II. Kosin. Souveranitdtstaat (iWH'd; K. (i.arein, 
Ail^entcines Staat.oecht (1S82;; T. M. Cooley, Constitutional Limita- 
tions, ((»lh ed.. Jellinek, Ueber Staats fra^nienh (1800); j. li 

\Vf.->tfTkam]i, Staairnbund und tiundessiaat (LtijiziL,. Jbo2;; J. K. 
(iiecn‘s HV)iA‘. ( r.rf.i'lnn, \V. W. Fovilcr, ( j/v State e/ tin 

(irechs and humans (London, Salomon l.’Oreupatwn drs 

r.ritnirts sfn\ naitrrs i8(>0); A. V. Hiffy. J.aw of th* 

( nusiitutioii (i)t.h ed.. X. Combotliocra, La Conception 

uriiiqut: di. I' lilt (i.SwO); D- Kehm. AlU;en:etnt. StaatsUhri ; 

FY ;nklin H. Gi i linu;-', /Principles cj Sociology (srd e<l.. New York, 

J- VV. L>urL!ess. Political Science and Con'iitutional Law 
(f^oston* 1S99); C. L. Mtrriarn, History of the Theory of Sot>erei(^tr 
s:n(t' Rousseau (New York, icyoo^; J. Bryce. Isiudies in History 
(••>1 Jinisprudencc {1. Kssiiv x. ; K. fkiriihak, Einseiitpte 

/ ! . lisirrtmltnisse untif den modernen StaaUn (i8c/.j); W. W. 

. ' i ’.by. The Nature of the Stah* (New York, r8ry.) ; Clauss, Die 
v'oi den St.iaUdienstharkeiten fi8o4); iV’sanquct. ’ TAir 
J uilosophical J he ^ry of the State (1899); J- Jt Moore. Direst of 
Jniernatioiul Lau' fUashingtun. 1000;, 1. iS swy, ; "Notes r.n 
Soverei'-Tiity/' Amouan Journal of International Law {it)icjy) . lo*, ; 
\V. j',. K }' ; v:rnment the Colomti {u/y/j ; t. 

Bttiy, I nternati onal Luv. (1 y.> 9 ) . ( J • M . ) 
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SOWAR (Hind, tutd Pers. sumir^ a horseman), the name in 
Anglo-Indian usage for a horse-soldier Ixdonging to tlie aivaln* 
troops of the native armies of British India lutd the leudatoo* 
states. It is also used more speeifieally of a mounted orderly, 
eseort or gtiard. 

SOWERBY» JAMES (1757- 1822), Knglish natural history 
artist, was born in London on the 2isl of March 1757. He 
beeatne a student at the Royal At'udemy, and .sub.st'(|uenUy 
uuight drawing, but .soon applied his art to the illustralioit 
of botanical atid eoiichologieal works, and became tlislingi.i.shetl 
by tlie publication of his English Botany (^bvols., 1790-1814), 
und British Mineralogy (5 vols. . 1 804- 1817). He likewise | dauned 
and carried out for a number of years the ( lassie geological work 
int(‘n(lecl lo de.seribe and illustrate the British iossils, and en- 
titled The Mineral Conchdogy of Great Britain (7 vols,, 18 12- 
1840). This was issued in parts, with the a.ssislan(‘e lir.sl of 
his elder son, J. de C. Sowerby, and, after J. Sowerbys death 
(Oc't. 25, 1822), of his second son, G. b. .Sowerby, both the .muis 
being themselves expert palaeontologists. 'J’he Sowerbv eol- 
le(‘tion, I'onsisting ol iibout 5000 io.ssils, was punhased by the 
Briti.sh Mu.^eum in i860. 

The elder .son, jAMbs OK ('ari.k SowKkuv (1787- 1871), was 
in 1838 one of the ioutulers of the Koval Botanic Sociel) , and 
was il.s .seeretarv’ for thirty yeans. He supplied the plates and 
pan of the text to th(‘ Supplement to English Botany (.\ vols., 
1X31 1849); but his most imiiortanl work relaU*d to palae 
onl(»l(-gy, as lu‘ identified and in many eases deserilx'd the 
ill vertebrate Iossils for jiajiers by Bueklarul, Sedgwick, billon, 
Ab nhi.son and others in the Transactions of the Geoh'giial 
,So(icty of J.ondon. 

'ihe younger son. Gkokck BKKTTiN(;nAM SowKKnv( 1 78S iSs.j ) 
was ant hor of The Genera of I'ici cnt and J^'ossil Shells ( 1 820 1 25), 
and one of the editors of the Zoological Journal (1825- 1 Sjf)). 1 1 is 
son, G. H. SowKknv (1812 1884), author of the Cottcholixitul 
Manual (1839; 4lh ed.. 1852), and grandson G. B. Sowkkhv 
(h, 18.13). u distinguished student of the Mollusea, inluYitdl the 
family talent for natural histo^^ 

SOWERBY BRIDGE, an urban district in the Soworby 
parliamentar> division of the West Riding of A'orkshire, KnghuHl, 
3 jn. S.W. of Halifax by the Lancashire & Vurkshin; railway. 
It is situated on both sides of the river ('aider, at the termina- 
tion of the Rochdale Canal. (Trist (liiirch, dating from 1526, 
was ndaiilt in 1819. The town is almost entirely a gnmtii ol 
the .se<ond half of the i(;th ecnliir} . It yiossesses w'orsle<l and 
cotton mills, ironworks, dveworks and ( hemical works. 'I he 
.s(parale urban dif triet of Sowerby adjoins to the soulb-w<sL 
Lop. (1901), Sowerby Bridge, 1 1 , 477 ) Sowerby, 3653. 

SOWING (Irom " to .sow," O. I‘mg. s(iwan\ i f. I hi. zoai/rn, 
Gir. siirn, &'e.; the root is s(en in Lat. sererv, cl. “seed ' in 
j'.gra'ullure, the [jlanting of seed for the raising of crojis. 'I Iic* 
M-aitcring of sred by hand is tlu^ simplest and oldest ni' iliod 
<1 d<‘livering' seed to the (i.rth, and is still jneferred b\’ 'oim; 
farmers and in certain ein (imstafK es. 'I’la* .sower carric' the 
rrcepluele lor the seed, a /inc “ set-d-lip," ^eed beet or bivsk' t, 

• lung over his :• boulder, and walking up and dimri the li 
of tlie field scatters handfuls of grain with a f cmicin iilar M-.i t p 
of th' arm across the body, '/'he “easts’ must not oveibip 
too much, the seed must not fall more thkkly at (»ne jxtint of 
ihe <a* t than at anollier, und the : tandard (d s xding )>' raer(^ 
mu't be rigddly adhen*d to; Jicnee nianual-sow'ing d(imarids con- 
siderable skill' and exiXTicnee. Jt is :.lill preferred in snrne 
di trie Is for the sowing of e(>rn (:r(»ps; and in .some ( a i Uic 
plough is followTfj bv a lurnvw-pre.s.vi r, the seed falling into 
tlie !)fdlr;w^ friade by it, thongli under ordinary cin iirre tance s 
the face of the field as left in “seams” by tlie fiirrcAV- bees 
lr<»in the pb/Ugh is in a suitable! ermditicen fijr broadcasting, 
S> well, indeed, is the ydoughing deme in many eountiic.-i that 
broadcasting gives [K;rleclly good nr; ults, and broaclcasUng 
i rnaMiines reaching up to 15 ft. wmle an- in e.mimof; use in place 
1 ..f band-.sow'ing, a.s these' get (>\xr tlu.* ground more quiekiv 
i and deynisit the seed more regularly thivii oji. ordinary v/ork- 
j man doe^ by b d. 



SOYER 


524 

It was long recognized that the precision which is of the 
essence of good sowing could be better attained by mechanical 
means, and as early as 1662 a sowing-machine was invented 
by Joseph Locatelli in Carinthia. In England the early history 
of mechanical sowing is chiefly connected with the name of 
Jethro Tull, who about 1730 invented the corn-drill.^ Cooke’s 
drill brought out in 1 783 was the d(ifinite precursor of the modern 
drill The drill, besides depositing the seed at a uniform depth, 
sows it in parallel rows at equal distances from one another and 
thus makes possible the use of the horse hoc and facilitates the 
suppression of weeds amongst growing crops, the latter advan- 
tage being specially marked in the citse of root crops. I’he 

cup-feed ” and the “ force-feed ” are the commonest and most 
generally useful types. 'Fhe cup-drill consists of a long box 
carried upon wlu;els and divid(;d diagonally into two se(’lion.s 
by a partition. I'hc forward section contains the seed which 
drops through apertures, the size of w'hic^h can be regulated 
by slides, to the lK)ttom section. A spindle geared lo the ground- 
wheels by cogs passes longitudinally through the c<*ntre of this 
sei'.tion and carries disks, round the rims of which are fitted 
small cups. As the horst‘S pull the drill forward, the spindle 
and <lisks revolve and the cii])S scoop up the seed and pour it 
into the funnels; thence it pnx^eeds down a series of tubes or 
“spouts” and drops into shallow furrows tracked by small 
coulters travelling immediately in front of the streams <'f seed. 
The ('oulters can be raised or low'cred by levers and are kept 
dnwn to their work by w<‘ights or pr(;ssoi*s, which can be regulated 
accf rding as deep or shallow sow'ing is required. 



Fir,. T.— ■Roar View of Corn and Fertilizer Single Disk Drill. 


In tin* force-iced type of drill the s(?(;il falls thn>ugh apertures in 
th<^ bottom of the setul hopper into Iniinels, through wliich extends 
a shaft carrying bowl-shaped wheels, one for each (fig. i). Tluwt* 

whei'ls arc either spirally 
grooved inside or else 
cogged and serve to feed 
the seeil regularly into the 
tubes. Inst(‘ad of coulters, 
the tlrill is often fitted with 
shot's or revolving disks, 
similar in^aion to tht>se of 
thetlisk-hairow. The tooth 
and brush pinion, the per- 
forateil tlisk amt ihr chain 
feed tlrills, are otluT types 
ilifferentiated according io 
the methoil by which the 
seed is “led’* from the 

nopper aiui me Kimi 01 crop uemg sown. 

Litpiid manure thills distribute chemical manure mixed with 
water and are olten titled with a .seed-lmx for root stvtls, the manure 
and the seed being tlepositt'd through the same spout, I>riils are 
also matle in which ilry lertilizers may be t.leiH>.site(I witli the seed in 
a .similar mannt'r. 

The wheelbarrow* st't'dt'r, a long box ])ierced with ojienings and 
carried transversely on a skeleton wheelbarrow, is used for sowing 
grass seetl. 


' The machine devisnl by Josiah Worlidge about ifyio w’as 
inefiectivc in practice and dillorcd totally in structure from that of 
Tull. 


In the United States the maize or Indian-oom crop exceeds all 
others in value, and machines used in planting and handling this 
crop are of great importance. Corn (maize) is sometimes listed or 
planter] in a continuous row like wheat, and for this purpose a 
machine known as a lister is employed. 



Fig, 3. — Maize Lister. 


In its general construction this machine is a sulky plough, having 
a double mould-lxmrd, which turns the furrow in both directions. 
Immediately beliind the i)luugh is a sub-soiler tt»r deejuiiing the 
furrow and penetrating lo the moist .‘'oil I elow the surlatc. As-ced- 
box is mounted on the ])lough beam, and is provided with a feed-plate 
operated by a shaft geared lo one of the wheels. The seed is 
delivered to’ the furrow in rt‘ar of the mould boards and covered by 
two shovels fixed behind which turn tlu* soil back into the fnrrow\ 

It is, however, more common to jdanl maize in hills, which an* 
spac<<d equally from each oilier and form rows in both directions, so 
that a cultivator may be drivim between them. This work is tlone 
by a machine called a check- row corn planter. 

In using the corn planter, a wire, having buttons attached thereto, 
at intervals corresponding to the distance between the hills, is first 
.stretched across the field and anchored at its ends. This wire is 
then placed upon the guide rollers at the side of tin* machine and 
passes Ix'tween the jaw'S of a forked lever, which is connected at its 
other end with a rock-shaft passing across tln^ machine and serving 
to oscillate a fee(l-])late in the bottom of c‘ach seed-hop]>er. As the 
bullims on th(? check-wire strike the forked lever, the latter is ilrawn 
to the rear and causes the feed-plate to drop the seed tlirough the 
tubes into tlic open space Ix'twecm the plates of the fiirrow'ing shoe. 
.\ reel at the rear of the machine is u.sed to take up the check-wire as 
the planter progresses. 

In another corn planter the check-wire is dispensed with, and the 
machine is provided with a shaft carrying two reels, the blades of 
which are at a distance apart equal to the distance between the hills 
of corn, and thus measure the intervals at which the corn is lo be 
dropped. A rod, extending from the side of the machine, and 
carrying a small wheel, marks the next row and .serves as a guide to 
the driver. 

Sec J. B. Davidson and L. W. Chase, Farm Machinery and Farm 
Motors, p. 132 (New York, 1908). 

SOYER, ALEXIS BENOtT (1R09-185S), French culinary 
artist, was born at Mcaux-en-Brie, France, in October 1809, 
After five years’ apprenticeship as a cook near Versailles, l.c 
vri\$ engaged by a well-knowTi Paris restaurateur, and soon 
l)ccame chief ('ook. Leaving France at the revoluthin of 1830, 
he went to London and joined his brother in the kitchen cf 
the duke of Cambridge. Subsequently he was cook in everal 
noblemen's kitchens, and in 1837 was made chef to the Reform 
('liib, London. In 1847, having Nvritltn several letters to the 
press on the famine in Ireland, he was eominissioned by the 
government lo establish kitchens in Dublin. In 1850 he 
resigned his position at the Reform Club, and the fullowing 
year oj>ened Gore Hou.se, Kensington, as a restaurant, lint 
this venture did not prove a success. In 1855 he ofTered. thn *rgh 
the medium of The Times, to proceed at his own expen.^e to tl e 
(Vimea and advise on the cooking for the Briti.sli army ihtre. 
His services were accepted by the government. On returning 
from the front he lectured at the United Service Institution 
on rooking for the services, and reformed the dietar>* cf the 
military hospitals, and of the emigration commissioners. He 
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died in London on the 5th of August 1S58. Soycr was the 
inventor of an army cooking wagon, and ihc author of a variety 
of cookerv^ books. His wife, Elizabeth Emma St>yer, achieved 
considerable popularity as a painter, chiefly of portraits. 

SOZOMEN, the name of a famous 5th-centur>’ church his- 
torian. Hermias Salamancs (Salaminiu.s) Sozomenus (r. 400-- 
443) came of a wealthy family of Palestine, and it is exceedingly 
probable that he himself w^as born and brought up there — in 
Gaza or th ' n *ighI>ourhood. >\'hat he has to tell us of the 
histor}’ of South Palestine tvas derived from oral tradition. 
ITis grandfalh r, he tells us, lived at Bethel, near Gaza, and 
became a ('hristian, probably under Constantins, through the 
inflijen(?e of Ililarion, who liad miraculously healed an ac- 
<|uaintancc of the grandfather, one Alaphion. Both men with 
their families became zealous Christians. The historian's 
grandfather bec’ame within his own cinde a highly esteemed 
interpreter of Scripture, and held fast his profession even in 
tlie time of Julian. The descendants of the wealthy Alaplnon 
f'Umded churches and convents in the distrii t, and were par- 
ticularly active in promoting monasticism. Sozomen Iiimscll 
had conversed with one of tbchc, a very old man. He tells us 
that he was brought up undtT monkish influeiuMs and lu^ history 
bears him out. As a man he nTained the impressions of his 
youth, and his great w'ork was to be also a monument of his 
rcvtTence for the monks in general and for the disciples of 
Ililarion in parti('ular. After studying law in Beirut he settled 
tlown as an advocate in Constantinople, where he wrote his 
*KicK\rj<ria(rTiKii 'hrTopui about th(‘ year 440. 'hhe nine bot)k.s 
<)f whi(‘h it is composed begin with Constantine (323) and 
come down to the death of llonoriiis (423); but a<'(‘or(ling to 
his ow'ii slc.temcnt he intended to continue it as far as the 
year 439 (see the Dedication of the work). From Sozonu;n 
himself (iv. 17), and statements of lus exc’crptors Nic<‘phoriis 
and 'l'het)phanes, it ( an be made out that the work did actually 
come down to tliat year, and that con.se^iuently it bus reached us 
only in a mutilated ('ondition, at I'-ast half a l)ook being wanting 
(Giildenpennirig, Theodoras von Kyrrhos^ p. J2 seq., holds that 
Sozomen himself sujiprcssed the end of his w'ork). A flatter- 
ing and bombastic (iedication to Theodosius II. is prefixed. 
When compared with the history’ of the ec'clesiastical historian 
Socrates {q.v.), it is jdainly seen to be a ])lagiarism from that 
work, and tliat on a large s(’ale. Some three-fourths of tlw 
materials, essentiallv in the same arrangttment , have l.M*en 
appropriated from his predecessor wiljiout his being named, 
the other sources to which Sozomen was indi‘l)t« d being expres.dy 
cited. But it i.s to liis credit tluit he has been himself at the 
trouble to refer to the principal sonnet used by SfKrate- 
(Rufinus, Kuscbius, Athanasius, Sabinus, the coIUm lions of 
epistles, Palladius), and has not unfrecjucntly supplemented 
Socrates from them; and also that he has used some new 
authorities, in partieular sources relaling to (’hristianity in 
Ttrsia and to the history of Arianisrn, monkish liislories, the 
Vita Martini of Sulpicius, and works <»f Hilariu.s. The wh^de 
of the ninth book is drawn from Olympiodorus. 

It is probable that Sozomen did ncit apj)rove of .So( rafc*s’s 
Ireer attitude towards Greek s(’ience, aiul that be wished to 
present a picture in wlii<'h the clerg\' should be still furtlier 
glorified and monasticism hnmght into still stronger pro- 
minence. In Sozomen everything is a sliade more e»‘cle-iastic ai 
- but only a shade than in , Socrates, re: haps al •) he wrote 
for the monks in Pale tine, and could be sur( ihe.l the work 
of his predecessor w'ould ma Ik* know^n. 

Sozomen is an inferior S(>t rates. What in Socrates still betrays 
•some vestiges of hisloneal sense, his nuKleralion, h>s r<:serv<* in <|iies- 
tions of dogma, his iinjuirtiality — all this is wanting in Sozonn-n. 
In many case.s he has repeated the exact worrls of S<icrMtes, bill with 
liim they have passed almost into mere phrases. The chnmolugical 
scrupulosity of the earlier writer has made no inipn.*ssioii on his 
follower; hi* lias eith( r w holly omitted or inaccurately rejieat' d the 
cTironological data. He writes mon; wordily and diffusely. In his 
characterizations of persons, borrowed from Stjcrales, he is more 
dull and colourless. After Socrates he has ind<;ed repeated the 
caution not to be too rash in discerning the finger of O^d; but his 
fray of locking at thing.s is tliroughout mean and rustic. Two 


souls inluUnt his l)ook; one, the In'tter, is iKirrowed from Socrates; 
another, the worst*, is his own. Evidence of a lH>iiiulless en*dultty 
with reganl to all sorts of monkish fables i.s to be met \vii!\ every- 
where. It must, however. U* noted that for the |HTioiI from 'I Iuhv 
dosius 1 . onward he has emancipated himstdf more fully from Socrates 
anil has followed Dlyinpiodorus in part, juirlly also oral Iradilkm; 
and here his statenu*nts jHissess greater value. 

Sozomen also wrote an lipitome of History from the Ascension 
of Chri.sl to tht* ih'leat of I.icinius (.<23) which is not now extant 
(see his Hhtorv, i. i). 

For bibliogriqthy see the article on the church historian. Socrates. 
Most of the t'ditions and discussions named there cover Sozonu‘n as 
well (the volume ot Hussev's edition containing Sozomen aj>]H*are(! 
in i8()o). I he latest I'ligtish translation, revised by Hartranft, is 
mblished in the Nieene and Post-Nieeni* I'athers, znd st'ries, vol. ii. 
u addition yee Nolte in the Tobin^. Quaitalsihr, (iS(.i). pp. 417 
sqq.:t. lie Boor, " /ur Kenntniss ilei 1 landschrilten iler (Iriech. 
Kirchenhistoriker in /ntsdnift fin l< in hnifu sdiii htc, vi. ^78 
sqq.; Sarrazin, " De Soyoineni historia mim integia sit," in tho 
( ommenidtioHes f^hilolo^uv jnirtisrs, i. !(»«•, sqq.; Kosenstein, 

Krit. riilersucliungeii iiber d. Verh.iltniss /wiMiien 01 vm|)ioiIor, 
/.osinius iiiiil Sozomen," in I'OiSih. z. driitsdini tUsi h., vol. i.; 
B.iliflol, '* Sozomene et Sabiiios," in Hyzant. /ntsdn. vii. 2(15 
sipl. (A. Ha.; A ('. Mi th) 

SPA, ii tow'll of Belgium, lying less than 20 in. S.E. of Liege 
and in the same pro\inct‘, fiunoiis ior its mineral springs, which 
are repnied to be the ohlest knowTi in I'.iirnpc, |ia\ing lH*«‘n 
first disi'ovcred in 1326. 'i'hey are supposed to li.ive given the 
(‘nmnion name of " spa ” to such resorts, 'I’ht* bnvn is ^.ituatcd 
850 ft. above sea-level and the heights above llii‘ valley n‘a( h 
1100 ft. In the j8th (‘i*nturv it was the most lashionable resort 
in Kurojie for the mi'dieinal use of such waters, being visited 
by Peter the Great of Kussia, Giistavus III. of Swcdiii, and 
Josepli 11 . of Austria. In 1807 much ol the town was biirni*d 
down, w'hilc the princi])al buildings, the ( asino and the 1‘oulmn, 
are (juite modern, Sjia has not held it.*; own with its many 
hVench and German rivals. Iml it still attracts about 20,000 
visitors anmiallv. Pop. (1904), 77 S‘)* 

SPACE AND TIME* in philosophy. The metaphysical 
jiroblems connected with Sjiai e and 'riint* are so similar and have 
bc(‘n so closely (‘onjoined in th(‘ history of thought that tht^y 
may well be treated together. 'I’liey are clearly distingui* h.able 
Irorn the pjychologital, wliidi relate* to tin: inod(‘s wh<‘rebv 
our spatial and tenipeiral conceptions have been formed and 
to the analysis of the materials of which tb(*y are composed 
(see Psv(*iioro(;v). In an exlmustive treatment of Space 
and 'Lime by far the largest share of the work rests with 
the psychologist. 'Die business of the metaphysician is to 
de termine what reality outside our minds corresponds to our 
tcmjmral and sjiatial conet'jitions. 

'liie first tendency of tliought is to treat Sjiai c and Time as 
having objei tiv(* (*xistence in the same way as the ordinary things 
lliat ((impose our world, and this we may call the ohjtdive 
nietlKKl. Simple as it ajipears to be, it dist loses formidable 
diflicidtic-s, wbidi may be illustrated by a considenilion of 
N(*wton's famous account of ‘^absolute, true and mathematical 
time ” as something wide li “ in itself and from its own nature 
flow's equally ” and with no liability to change. Now', if rnatlie- 
mati(al time as thus desiribed is merely an abstraction used 
to facilitate niathcmatical ( ah illations, no objeilhm ( an be 
taken to it. But if Newton meant to assert that 'I’ime is a 
flow'ing stream no h*ss actual than the 'riiamcs, li:s assertion 
is open to fatal obji’ctions. All aduiittedly real streams, such 
as the Thames, have a definite beginning an<l an ending. Itut 
where is the soune of 'finie and where is its ont'el ? I'.very 
r(*al str(;am has boundarii’S at its sides. What are tlie boun- 
daries of Time ? Every real stream has certain definite quali- 
ties ; water is rather heavy and translm ent, and produces 
(ertain effects upon luxlies plunged into it. What are the 
spe(‘ific quali’ies of 'firne ? ]fow are things in time affected 
by their immersion in time so us to be different from things 
not in lime ? And if it be asserted tliat time hs.s smh .specific 
(jualilics hy what s(‘nse.s do we perceive them ? We may 
fairly assume that none of th(?se questions can be answered 
intelligilily by one who holds the Nirw'tonian position. And 
thus we are justified in tlie com lusion that time is not a real 



526 


SPADE—SPAGNA, LO 


j;trc!am at all, but something- whirh is said to ]',(.Iiavc like a 
stream only in some metaphorical sense. Similar diffirr.lties 
arise if we try to attribute a like objective reality to .Space. 
We ran imagine no bounrlaries to Spare; it s(fems to have no 
active specific qualitie.s and we have no sen.se-organ for por- 
(xv/ing it. 

The thinkers of antiquity saw the.se difTicultics without solving 
them. 'J’hcir wliole treatment of philosophic problems was objec- 
tive; and, so long as .Space and Time arc treated objectively, 
not much can be done with them. Plato has gn?at diflVulty 
in explaining the relation between Space and his Ideas ; Aris- 
totle contents himself with defining space as “ the firri unmoved 
limit of the containing body,” a flefinition which helps ns very 
little : nor do we get more light from later (Ireek philosophy. 
As to Time, there was always a tend(‘nry in (ireek thought to 
treat it as in some sense unreal. Time was seen to be intimately 
connech'd with change, and it was just their liability to change 
that made ordinary mundane things imrt;al, as contrasted with 
the unchanging steadfastness of the J’latonic Ideas. And the 
pantheistic One-and-All of Plotinus is plainly incompatible 
with thv. reality of Time. In all panlhcistir systems Time 
belongs to mundane existence and Eternity to the transcendent 
Kcality. 

Modern philosophy is distinguished from anc’ient mainly 
by its greater subjectiviU-; ami tlius it was not long after the 
rise of modern philosophy that thinkers began to turn to the 
subjective method of exi)laiuing Si)ace and Time, that is, to 
regard them as n'jil only to our minds. Its us(? begins (ffTectiv(‘ly 
with Berkeley, though pn‘j){ired for to some extent by earlier 
writers siieh as Hobbes. Berkeley's treatment is most definitely 
clear in the ease of Space; for his attack Mj)on ma.t(!rialisni 
nuide it necessary for him to affirm the ideality of .Space as 
well as of Matter. But he takes a similar line of argument 
with 'rime, de(‘laring it to be nothing but tlu^ suece.ssion of 
ideas. The merit of the siibjeeti\*e rnethod wjis that it made 
men see the imporUimx* of psy(’lu)log)'. If Space and 'J'ime 
exist only in the human mind we must amdysc the human mind 
to explain them. The work of the English psychologists such 
a.s the Mills and Bain attaches itself to siibjeciivist prin< ipl{‘s, 

A distim’t epoch in the liistory of the subject w;is made by 
the work of Kant, whose solution of the proldems may l>e (iassed 
as transcendental. Tie argued that Spac'e und Time are not given 
by cxp(Tience but are rather (’onditions of all our ex]HTienee, 
being in his terminolog)' a priori, that is, suj)jdied by the mind 
from its own inuard resources. They do m.>t belong to things- 
in-them.selve.s, but to tlungs-as-we-know-lhem, or ))henomena. 
Tljcir validity consists in ibe fac't that all men have them and 
tluit they arc absolutely necessary condilitnis of human in- 
telligence. As he expresses it from liis jiei'uliar point of view, 
Space is the form of outer .sense, 'rime of inner sense. 

TJie prevaleuec of (icrnnin ]>liiloso]ihy in (Ireat Britain dur’ng 
the last (|uurter of the u;tli eeiiUiry lias given these Kamie.n 
principles a. great lairreney, interrujiliiig the more truly char- 
acteristic j)syclu)logieal teiuh'iK'V of B-rltish th.ought. That 
pre\'aleme i.s now }iassing away. No one now lu»Ms the full : 
Kantimi position; wliieli, in the ease of Spare, is refuted by the j 
siir.ple consiileraiion that our sjiatia.l ('om'e]>tions ch'peud upon our ! 
s(*Tisiioiis p(Tee})tivc j)owers; und that, con.secjuently, the spatiiil 
< on('e])tions of the blind, for example, are ejuite dilTerenl 
from those of ordinary men. If K.uU is right, and Space is 
a pure form iinalTected by all specifie dilTerern'es of content, 
it would follow that a man born with one sense only, .say that 


of taste, would have the same s}iace-eonce))tion as the rest of 
u.s; a conclusion too plainly absunl to need refutation. What 
ap apriorist can still maintain is t^mt in onr eon<’e]Wion of Space 
Time there are elements whic h I’unnot be exjdained by 
tlii* psv(‘hologisl as ha\ ing develoj>ed out of anything else, and 
iilBkt therefore be regarded as innate endowments of tlie 
This is a position not unreaso'mbic in itself, and one. 
^tfUeast, which docs not interfere with the detailed work of 
dSTl syt'hologi.st. 

The way with these jiroblems which commends itse'f ic' tl-.e 


present writer and seems fully in hiirmony with the general 
tone of contemporary" thinking may, if a distinctive catchword 
be desired, be termed the humanist method. By this is meant 
that the .study of the human mind comes first ; that w^e put no 
metaph5'siral questions till wc have learnt what the psycholo- 
gist has to tcfir'h us; and that in our cxple nations of meta- 
physical realities we should be as anthrf)|)or;:ot7*hic as pos.sib!e. 
In the ruse of Space this leads to a result whi< h is largely nega- 
tive. When we ask what objective reality ('orresj)onds to our 
conception of Spa<‘e, the answer must be analogous to th;’t 
which we give rcspe<*ting the various .sensible qiuilities of d 
external world. We cannot suppose that C'olour, for example, 
exists objectively as wc experience it; (evidently it is altogether 
relative to the organs of vision which w^e happen to possevf-. 
But we must believe that the objective world has a quality i 
some way correspondent to the quality of Colour. So with 
Space. Space as wx know it is altogether relative to our Uictn.d, 
muscular and visual powers of perception. But the fact tl n 
our spatial perceptions and conceptions enable us to deal suf- 
cessfully with objects requires us to believe that the object Ne 
w'orld has an arrangement of its own corn?sponding in some v av 
to .spatial arrangement, though we are unable to imagine w!';it 
it can be. Space cannot be objectively real, beeau.se of I’ e 
difficulties dis('!osecl above in the criticism of the objertivv ” 
method, and wcare unable to put anything befinite in its place. 
With Time the case is somewhat different. Our ('onreption 
of Time is bas(*d on our cxpcTierax of C'hangt’, combined with 
memory^ and anli('i))atioi). Now ('hange is an (‘xperience which 
wc feel directly in our personal consciousness ; consciousne^-s 
is not spatial, but it is mutable. 'This direct experience is a 
guarantee of the realness of Change, and justifies us in attri- 
buting it in some degree to ultimate objective reality, 

Sie S. H. Hodf'son, ,Sfy(icc and 'iimv ; H. Hergson. }‘s,sai sur Ivs 
doimers imnn^diaics dv la conscience ; J. Jv Msu/i'iiggirt, Studies 0/ 
the tJcgelian iUaleetic, (H. S r.) 

SPADE, a l0(.)l for digging and loosening the soil; togellur 
with tlu‘ fork it f(a-ms one of the (hi(f implenjents wi(‘ldrd hy 
the liand in agriculture and horticulture. Its typical shape 
is a linuid flat bU.de <»f iron with a sharp haver edge, straight 
or curved, the upper edge on either side of the handle affording 
s]mc'(‘ for the foot of tla* digger, which drives it into the ground ; 
llu‘ woodeu handle terminates in a cross-piei e. ii.>md!y forming a 
kiiul of loo]) for the hand. 'The word in ( >.Hrig. is sf>iicJu, cognate 
forms being Du., Swed. and 1 Van. spade, (icr. Spaten : it is derived 
from the (Ir. a broad blade of wcuk] or metal, and so 

used of the blea.le of an oar or sword. 'Tliis was latinized i.s 
spatha, and nsi'd of a ])road padd’e for stirring liquid, of a 
])ie(‘(* of Avood used by w(m'ers for driving homo the woof, ju.d 
particularly of a broad two-edged sword without a point. T’ e 
S|)anish playing cards had “swords" for t!u‘ suit wliich a*. e 
knoAv as “ s])ades,” and the suit Avas ca'hd c.’prda (sec Cards, 

Pl.AVINC.). 

SPAGNA, LO ( d. <*. 1520), the usual dedgnallon (due to 
Spani.^h origin) of the Italicm jiaiutcr Ciiovauui di Pietro, o:..- 
of the chief fobowers of Perugimu The famous “ SjAOs .lizio • 
marriage of Jose{)h and Mary —in the Caen Musnim, former' v 
attributed to Thrugino (c/.?'.), is now credited to T.o .Spagn.i. 
Nothing Avhale\er is known of his early life, or how lie heeamc 
a membcT of the Perugian sc'hool. 'J'here is a marked absenec 
(»f iruiieiduality about his style, A\hieh seems like an imitaticn 
of the earliest manner of Raphael and that of Ihnturicchio in 
a weaker and less virile form. The cdiii f of his numerous pan;. 1 
paintings arc the‘*Nativity,‘’ in the Vatican, and the“ Adorati^ :i 
of the Magi," at Berlin. In 1510 T.o Spagna executed many 
frescoes at 'I'odi, and in 1512 several other mural paint ing.s :i 
and near Tre\*i. His most imf)oruint works Avere frescoes e.i 
A.ssisi and Spidcto, of Avhieli some exist in g(X)d prescrvatl in. 
He received the freedom of the city of Spolelo in 1516, a.s a 
reward for his work there. Lo Spagna's frescoes reach a much 
higlter standard of merit than his panel pieiurts. The museum 
cf the Capitvd i:'* Rorv.e noAV possesses a \-;ry beautiful series 
i f Tfe-si;'ed fresco figures by him, repre-ionting .Vnollo and the 
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Nine Pluses. Lo Spacma was alive in 152s* but ho appears to 
have died before as in ;l;al y^ir u pupil of his luiued 

Doni completed a fresco in S. Jaco|>o, ntuir SpoleU), whiea Lo 
Spagna had begun. 

SPAHIS (in Persian Si/mri, meaning warriors, and synony- 
mous with Sepoy) originally the holders of fid’s in Central Asia 
who yielded personal military service to tlieir superior child. 
In time the term came to be applied to the soldiery furnished in 
their own stead. A similar institution e.xisted in Turkey, and 
the “ Spahis ’’ were the light in egukir cavulry which from the 
time of Sultan Arnuraih 1 . (132^*) down to the beginning of tl.e 
19111 century formed the flower of the Turkish army: at one 
period they are estimated to have numbered 130.000. Spahis " 
is the term now apjilied to certain native cavalry regimeiiLs in 
Algiers and Tunis, oflieered by J*'renehmen. 

SPAIN {Espahu), a kingdom in the extreme south-west of 
Europe, comprising about elevcn-thirtccntlts of the Iberian 
Peninsula, in addition to the Jialiaric Islands, the Canary 
Islands, and the fortified station of Ceuta, on the Moroic.an 
coast opposite to Gibraltar. Each of tlu* two island groups forms 
one of the forty-nine provinces of the kingdom, although only 
the first named lielongs geographically to Spain. Ccut.a is 
included in the province of Cadiz. In 1900 tlu' kingdom (ex- 
clusive of its colonies) had a population of 18,607 /•74, and a 
total area of 104,700 sq. m. Ji is thus rather more than twice 
the size of Great llritain, ne-arly 50,000 s(j. ni. larger ii..,:i 
Japan, and nearly 85,000 sip m. larger than Italy and Sicily. 
Exclusive of the Canaries its un^a is i(n,8()3 .sq. m. On all 
sides except that of Portug,d the lioundarics of continental .Spain 
are natural, the Peninsula being separated from Prance by the 
Pyreni'cs and on every other side being surrounded by the sea. 
On the side of Portugal a tract of inhosfiitable country led 
originally to tlie sefiaration between the two kingdoms, inasmuch 
as it caused the recoiKjiu'st of l!ic (‘omparativciy pojnilous 
maritime tnuns from the Moors to he carriiitl out imiependernly 
of that of the eastern kingdoms, ssliich were also well peopled. 
The absence of un\’ sui h means intereommunii'ation as navig- 
able rivers afford Iu-.s favoured tlie coniinuaiK c <>[ this isolation. 
The precise line of the western frontier is harmed for a con- 
.siderahle lengtli by portions of tlie chief rivers or by small 
tributaries, and on the north (fietwecn I’orliigal and (laliria) 
it is determined to a large extent by small mountain ranges, 'J*hc 
British Koek of Gibrahar, in the extreme soutli of tlie a eninsula, 
is siparated fnan Spain by a low isthmus kiKnvii as the 
Neutral Ground. 

By the rcliuciuisliment of Culia and tlie cession of Porto Kieo, 
the Philippine and Snlu I flaiid^, and (iiiain, tlie larged of the 
Culoaiat Lad.is.rie to tile L’ihied States, as a e.onseijuence 
Posi»n:ei~ of I lie \. ar of i8«/8, and of tiie remaining Ladroiiff 
Mari.ume Islands, together willi the (‘andine 
and Pdew Islands, lo Geriiiany b\- a treaty of tiie 8ih of 
Febnjary 1800, the colonial pos.-,ession.s of .S[>ain wv.n? greatly 
reduced. ;\T».irt from Ceuta, Spain jiossesscs lai the .MonKian 
seaboard MeloL, Alluicenia.s, Pehon di; la Goinera, ifui and the 
('haffarinas isl' is, liesidcs thcM: isidated posts Spain Indtls 
Rio do f)ro, a s’ retch i,i the Siiharan mast, and its iimterland 
lying between < 0 and Frciicli W'e.st Africa ; the Muni 

River Settleinent.s or Spanish Guinea, situated U tween PYcm h 
Congo and the German colony of (.’aiiKroon; Pernaado Po, 
Annobon, ('orisiri and other islands in the (iulf of Guinea. 
Spain has given to 1 ranee the right of pre-emption over any of 
her W'cdi Airieu.n 

i.'*-GKNKKA.L Si KVEV OF Till: Si'ANISII Kl.NO.OoM 

Physical Ee Hares.- 'I’he toast-ii.ut on the north m.d north- 
w'est is everywhere .steep and rocky. On tlie iK.rih there are 
numerous smell indentations, many of which form convenient 
harliours, althoir^h the current flowing along the eoa.sl from 
the w est oft i n leaves in the stiller water at their mouths 
Coji ob.strui t ion bars. The best harbours are to be found 

.... ^ fj- rd-Lke indent-iion.s in the w . and 1 \ 

ut Galicia, where hi^h kw.p the inlets well .seoured ; 


hero occur the fine natural harbours of Pontoved.M .uul Vigo. 
Cviruuna and Fen\ 1 . Less voided in outline Ik;: liv ., \ arivd 
in eluiracter arc the Spanish coasts on the sou:h a.ul 
The seaboard is gt'ncTally flat from the frontier ol Pu“tuj*i.l to 
the Straits of Gibraltar. Between the mouth of tl.e Uio 'I'lUiti 
and that of the GuatLkjuivir tlie slaire is lined by a serli.; uf 
sand-dunes, kiunvn as the Arenas Gorda.s. N\ .\t foikiws a 
marshy tract at tlie nmuih of the Guadal(|uivir known as Las 
Marismas, after which t!,e e»uist-line bci'omes more varit'il, aiul 
includes the flue Bay of (\Ldlz. From the Straits of Gibrdtar 
a hold and rocky I'oast t“ontinucs almost lo (dipe I'alos, a lit Je 
Ixyond the fine natural harbour of Cartagena. Nortli »U‘ ( apo 
I’alo.s a line of flat (‘oast, begimiiug with the nniTow strip wbicli 
cuts olT thi‘ lagoon ealK-d the Mar Menor from th(' MciUk rranean, 
hounds half of llie piM\ inee of Alicaute, but in its uorlht rn half 
this provimT. bec'omiug mountainous, runs out lo the lofty 
Iieadland of Cape de la Nao. 1 'lie whole coast of the Bay of 
Wdeiicia is low and ill provided with harbours ; and along the 
ea.st of (atidonia stretches of steep and rocky (.(la.st alternate 
with others of an opposite character. 

*riu‘ sui lace of Spiiin is rt iueiioiltlr at onr,* t«ir its striking contrasts 
am! its v.-sL ( of dnary ninloriiai v. '1 ‘Iimc arc inonniaiiis 
risiug with alpine grandeur abow* the sikwv lim , hut 
olJcu shclt('riu!; ludi and inagnilircnt vcileys at then* 

It.'sc. NaUctl w.dls of while lnn< • loiu‘ tower above dark woods of 
e(»rl:-oak and rdiee. In ollirr as in tlie Bas((iie (omilry, in 

(i.dicia, in th** N rrania de ('nenea ihetwtMn the hee.ilwatj t:i ot llio 
Tjgns and llr)S(‘ of t!u |ucar), in the Sierra de Alluvrr.icin (between 
Hie heailwaters of tlw' 'lagnsanil those of lhe< oiadalaviar), I here are 
exteiisiv’c tracts of andiil.iliiig fon-d clad hill coimlrv. and alinost 
eontignous to thestr there are a]»]>aveiit ly boundless nJaius, or Ir.u ts 
of l(‘vel table kiiul, soni(‘ almost uninhabitable, and soim^ streakerl 
with irrigaluai (.inals and ri« hly (niliivated liki* the Keipu'iia of 
Valencia. While, agein, e.oiitiniions mountain raiit'es and broad 
plans and table lands eive the prev.iihng eh.nae.ter to the sceiUTv, 
tl.eie an-, on the one liaiul, lolly isolated ]»e;iUs, siu h as Mojiseiiy* 
Montserrat (v-c.) and Mmit Saait in '/alalonia, the I’eiVi (.ojusa in 
Valencia, Moiie.iyo on (lie Inmlersof ATa,i|on and Oil (.aslil-, ami, 
on ihe oihiT hand, small seiind'tl valleys, such us flujsn ul VicJi 
and Oku .'inu'n;; the laloman P'. renees. 

'fhe gTf.iirr part of t he inlerioi ol Spain is composed of a table land 
iMuinded by the ('ant.il>rian MmiiiI.uiis in the north and tin- Siarra 
Mor.-na in the south, and divided into two by a Keries 
of moiiniain ran.'M-s stiefchmg on llu- wbek* Irotn east 
to w*e;>(. *J‘he northern h.ill of the table-l.ind, made np 
ol the proviru.es of beon aiul < >ld ( aside, li.is n.ii avera/n* elev.i.lion 
estr.naled at about J700 It., \vhil<' the smill.eni lia.li, made n]> of 
I 't leiaadnr.'i and New Cast de. is shghtlv lowei alKuii aOno it. On 
all f ides t he td/le-liiid as a wliok*m remark ablv 11.0I ,ied, and iieiien 
t he pass<?s on it-. l»onMtlary and 1 ie- river Vidk-vs ttial le<id down Irora 
it to itie surrounding ]»rams are ge»»|.n*a]iliM.,d h-alnreK ol pi-euliar 
inii>ortaiu e, '| h* i‘.(/)a1a)n on lh«- ^.uk- fd Bmlngal hasalr* ady been 
III' m ruled. 0/1 tlie IKU ill wesi I he \ al le V » *1 1 he Sil aiul a s* lie.s of 
\-.',Ileys tarllKT soulh, along l»c»lh ol wdiirh inililary roinls liave been 
earned froni an e. ,}Iv ]»eriod, ripen n]> c.ojnmunic.al imi between la-'ui 
and I he hill r«/nii .‘v ol i »aln.ia, v. Im )i exidains w liy 1 Jus piovinee was 
uiiileti to Leon I veil betoic tlie une |Mesi r»l Portugal Ironi I Ja Morns. 

'I he jiassr's a* loss the t-aiitaluiaii .vlounUiius in llie noi I h aie LoJ< i • 
a.blv iinnn*rous, and sen-ral ol them are t.r(>ssed l>v nulwi’i.v-.. '1 he 
two mo-;t rema.rk.'.bk! an- the J^tss ol P.i/ajes, anosn vJiic.li winds 
the r.dlway fnuTi J.i-oti tolniedo and the seapo/l i»l (<tj<u},and Ih.tt 
ol K* iaos;i lea-dug down to t he deep vailey ‘»l Lii« b' ..i.y a, and cross* 1 
by tlie railway Irom N'allaflolid lo Saiilaiuk r. In iIm '. .lei n seel ion 
the rdrun is r.r^c.s* *1 bv Hr* lailwavs lio/ii liiirgos lo Pilbao and San 
S' ba-drm; th*- last-named linr* winds lliioiigh ike wild aiaJ jonianiM. 
gorge ol Pam 'ii'i >o (in tlu! nort li-e*asl rd l lie ju » a i*i(,cui Luigo:,^ bei<.;ro 
it traversr s lie- ( .aiiUibrian th. in al. l*lia/.d;. .1. 

Oil tIieiiocJh e.*si and citsl, wIjitc I la » d;;c-(d f he table* land sweeps 
round in a wrle r nrec, the surlcrr* sinks in b>o;:<l |eri'uc.«.*ii to tliw 
valley of tin- Lbroaml llu? lii«y of Vak-niia, ami is rrowned by more 
or less i*.r)laier! nifiuulaiiis, Mune of v.lmli have been alieaily inen- 
li'Uierb On tin- n*;i t h-e.o.t, by tar ihe most imj>r>ji.u;t communica- 
tion with llie J'Jirr> vadir'y is fome-d hv' the* valley «j| the Jakui, wliich 
has thus alwav, Irumed a imiJi.ifV r<aiLc t»i tJie lmdi(-st cr^iisr^cjuence, 
and is ik>w tr;.vtu!ird lu/ Un‘. railw/iy lrr»m Ma*!nd to Saiagossa. 
I'arther south ihe mouiit-aa-* dusVererl on the r-asl ol the taide-laiiiJ 
(Sierra de Albairar iti, tsu'ama dc Cuenca) long ieii<lerr;<l rliiect 
communiration l>ciwr**'n V;;kiu.iaand Madrid extivuiely ditfaiilt, 
and the piintip.’.! r-oinmumcai ions with the ta.si and sr/uih cast are 
rdfeoird wherry Hie .soul hern table-land (A La ManiJwt mcrg»;b 
in I he hill country wliich cuimccts the interior ot Sjaa/i with the 
Sierra Nevada. 

in Ih*; wj'Jth tlie (|e?;c;enl. from Uv t; h)r- l»ii<l lo the valley of tin; 
('ruad;.!quiv'ir i . ; v;:i cornp: -•isvely g-a'S* ), bji e*" n l.e'o in ilu! 

u: ildj the I c., a;c cac 
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important being the Puerto cle Despeftaperros, where the Rio 
Miigana, a sub-trihutary of the Ciuadalimar. has cut for itself a flecp 
gorge through which the railway ascends from Andalusia to Madrid. 
Retwetm Andalusia and Estreniadura farlhci* west the communica- 
tion is freer, the Sierra Morena being broken up into series of small 
chains. 

Of the mountains belonging to the table-land I lie most continuous 
are those of the Cantabrian chain, which stretches for ihv. most part 
from east to west, ])arallel to the Ray of lliscay, but 
Mountmlnn* uHimatelv htnds round towards the south between 
Leon and Galicia (see Cantaurian Mountains^. A peculiar feature 
of this chain, and of the neighbouring pirts of the table-land, is the 
luitnber of the fyarameras or isolated plateaus, surrounded by steep 
rocky mountains, or even by walls of sheer cliff. The bleiik districts 
of Sigiienza aiul Soria, round the headwaters of the Douro, separate 
flu* niounlains of the so-called Iberian system on the north-east of 
the fable-land from the eastern portion of the central mountain chains 
of tlu! I'eninsula. Of these chains, to which St)anish geographers 
giv(‘ the name ('arpelano-Vcdonica, the most easterly is tlu; Sierra di; 
Ciuadarrama, the general trend of which is from soulli-west to north- 
easi. It is the Monies Carnelani of the aticieiils, and a ])ortion of 
it (due luu'lh of Madrid) still Ix'ars the name; of Ca,r])etanos. (‘oin- 
]u».sr*d almost (mtirely of granite*, it has an aspect wlu’ii se-cn from a 
dislanre highly characteristic of tlu* mountains of Ihe llu'riaii 
.l‘eintisula iti general, presenting the app(?arance of a saw like ridge 
(sitrrn) broken up into numerous sections. Jls mean heigiit is about 
fl., and near its c(*ntre it has three suiiiinils, the liiglu*st (named 
the Pico de Penalara) ridiig to a. heiglil of O(;io ft. Theefiief passes 
.'u ross the Sierra art* those of Sofiif)siena (pHu' It.) in the north-east, 
Niivacenada (58^7 it.), near Penalara., and ('.uatlarrama (5010 ft.), 
a few miles farther soutli anti \v(*st ; llu'se art* crossed by carria..ge 
roivds. The railway from Madrid 1 ti S(‘govia i)a.sses through a linmel 
dost* to tlu* Guadarrama, I'ass; a, ml tlu* railway from Madrid to Avila 
traverses the south-western portion ol the range through a n‘mark- 
able series of timiiels ami cuttings, 

A region with a highl>- irregular surface, filled with hills and 
paramoras, se])arat(‘s the SitMTa tit* (buularrama iron) the Sierra de 
Gtrt*d<is farther w(*sl. 'riiis is the lottiesl and grandest sierra in the 
wliole s(*ri(*s. Its culminating point, the Plaza de Alinanzor, attains 
tlu* height of 87 v> It., not iar short of that of the highest (anlabrian 
summits. Its g(*m*ral tn'nd is east and west; towards the stmth it 
sinks ])reeipi1onsly. ami on the north it descends with a somewhat 
mort* getitle slope (owanls tin* longit udiual valleys of the Tonnes ami 
Alberche which separate it from another ruggeil mountain rang(*, 
torming tlu* southern boundary of Hu* paranu'ra ol Ax ila. On tlu* 
west anoth(*r rough and hilly tract, similar to that which divides it 
from the Sierra do Guadarrama in the east, separates it from the 
Sierra de Gala, tlu* westernmost and the lowest of the Spanish 
si(*rras belonging to the series. These hilly intervals between the 
niore conlimious sierras greatly facilitate the communicate m between 
tlu* northern and southern halves of the Spanish tabh* land. The 
Sierra de Gn*dos luis a road jicross it connecting Avila with Talavera 
lU* Ui Reina by the Puerto del Pico; but for tlu* most ])art there are 
only bridle'])aUis across tlu* Gredos and (iata ranges, and !U» railway 
crosses either of them, although the line from Plasencia to Sjilamanca 
skirts the Sierra de Grcilos on the west. The Sorra da ICstrelhi, in 
Portugal, is usually regarded as a fourth section in the UiqH'taiio- 
Vctonica chain. 

On tlu* soutliern half of tlu* table-land a shorter .series of sierras, 
consisting of tlu* Montes de 'foledo in the east (highest elevation 
Tejadillas, ^507 ft.) and the sierras of San Petlro, Montanchez and 
Guada 1 u}>e in tlu* west (highest elevation (abeza del M<tro, 5100 ft.), 
separates tlu* basins ol tlu* Tagus and Guadiana. The .southern 
system mountains bounding the Iberian table-land the Sierra 
Morena (^/ e.) is even h's.s of u continuous chain than the two systems 
last described. As already intimated, its least eontiimoiis ptntum 
is in the west. In tlu* east ami miihlle pcM’tion it is composed of a 
countless number ol irregularly dis]u>sed uiululating mountains all 
nearly e(iual in height. 

ICven more important than the mountains bouiubrtg or crossing 
Ihe taide-land an* Iluvse which are coniu'cted with it onlv at their 
extremities; viz. tlu* I'vrenees (7a'.) in the north-east, the Sierra 
Nevada (y r.) and the co.ist ranges in the south, 'flu* lran,sver.se 
valU*ys of tlu* Sierra Nevada open southwards into the mountainous 
longitudinal valh*ys ot the .Mpujarras (7.1'.). into which open also on 
the other side the trans verst* v.illeys from the most easterly of the 
coast sierras, the Si(*rra C'tmtraviesa and the Sierra tie Almijara. 
The.se rangt's an* continut*d f.arther w(*st by the Sierra tie .Mhaina and 
Sie-rra de Abtlalajiz. Imnietliatelv to the west of the last-named 
sierra is the gorge <»| tlu* CUiadnlhoree. which aliords a pa.ssage for 
the railway from Malag.t tt> t'onlova; anti beyoiul that gtuge. tt> the 
w’ost and sowth-west. tlte Serrania tie Roiula, a mtnmtain group 
difhcuU of access. slvi*tches out its sierras in all tUreciions. To 
Spanish geographers the coast ranges just meiilionetl are known 
eolU'Ctivoly as the Sierra Penibeticii. Although ttot comparable 
in altitude with the PvMvnees (higho,st summit Aneto. ii.ioS ft.) or 
the Sierra Nevada (highest summit Mulhacen. 11.421 ft.), the coast 
ranges frequently attain an elevation of over «>ot>t> ft., and in some 
cases of over Oobo ft. North-cast of the Sierra Nx'vada two small 


ranges, Alcaraz and La Sagra, rise with remarkable abniptness from 
the plateau of Murcia, where it merges in that of the interior. 

The only two important lowland vallcy.s of Spain arc those of the 
Ebro and the (ruadalquivir. The Ebro valley occupies the angle in 
the north-cast between the Pyrenees and the cential rowiMud 
table-hind, aiul is divirled by ranges of heights prcx:eeding 
on the one side from the J Pyrenees, on the other from the ^ * 

base of the Moncayo, into two portions. The uppermost of these, a 
plateau of between 1000 and 1300 ft. alxn e sea'level, is only about 
one-fourth of the size of the remaining portion, which is chiefly low- 
land. but is cut off from the roast by a highland tract connecting the 
interior table land with spurs from the Pyrenees. The Crtiadalquivir 
basin is likewise divide*d by the configuration of the ground into a 
.small upper portion of considerable elevation and a much larger 
lower portion mainly lowland, the latter coinjosed from Seville 
downwards of a p(*rfcclly level and to a large extent unhealthy 
alluvium {Las Mavismas). The division between the.se two sections 
is indicated l>v the change in the course of the main stream from a 
due wesi(?rly to a more south-westerly direction, 

Tlu* main w'aler-i)artiTig of tlu* Peninsula i.s everywhere near the 
edge of the table land on the north, east and south, and hence de- 
scribes a .semicircle with the convexity to the east. 

'J'here are five great rivers in the J’eninsula, the Tagus 
(S])aiiish Tnjo, J'orluguesc? Tejo), Douro (S])anish 
Uucfo). Kbro, (iiiadiana and (ruadahiuis ir, all of wiiiclj rise in Spain. 
The Kliro alone flows into the Mediterranean, and the Ebro and 
Giiadahjuivir alone belong w’holly to Spain ; the lower course.^ of tlu* 
Tagus and Douro are bounded by Portuguese territory; and tlu* 
lower fiuadiana flows partly through Portugal, partly along tlie 
frontier. The 'fagus rises in the Montes I jiivcrsal(*s on the borde»s 
of Teruel, and flows in a westerly direction until it cnP'rs the Atlantic 
below Lisbon, after a total course ol 505 m. The Doiiro (.jS^ m.) 
and the Kbro (400 m.) flow respectiveiy south-west to tlu* .Atlantic 
at Oporto, and south east to the Mediterranean at ('ape Tortosa, 
from their sources in the great northern wateishe<l. The (iiiadiana 
(510 m.) ])aHses wt'sl and south thiough lai Mancha and .Andalusia 
to fall into ('udi/ Pay at Ayamonle; and the (luadahpiivir ( Vx) m.) 
takt*s^a .similar direction from its headwab’rs in Juen to Sanlucar de 
Piinameda, w’here it also enters Cadiz Pav farther soutli. Tliese 


five rivers, as also the smaller Jucar and Segura, which ('titer the 
Mediterranean, are fully desc:ritx‘d in separate articles. With the 
exception of the (iua(lal(]uivir, none of llieni is of great s(*rvice for 
inland navigation, so far as tlu‘v lie wilhin Die S])anish frontier. 
On tlu* other hand, those of Du* east and south are ol great value 
for irrigation, and Du* Jucar and .Segura are employed in floating 
timber from tlu* Serrania de ('uenca. The only (;onsid(*rable hikes 
in Spain are three coast lagoons the Allmfera [q.v.) de Valencia, 
the Mar Menor in Murcia ami Du* Laguna de la jamla in Cadiz 
behind Cape 'I'rafalgar (see Mukcia and (*ai.>iz). Small alpine and 
other lakes are minuToiis, and small salt iake.s are to be found in 
every steppi* region. 

(/Ve/<»gv.---Gt'ol()gically the Spanish Peninsula consists of a great 
massif of ancient rock, Ixirdered upon Du* north, east ami south by 
zone's of folding in which the Mesozoic and earlv Tt*rtiary beds arc 
involved. The massif is composed ot Aichean. Palaeozoic and 
eruptive rocks, partly concealed by a covering of Tertiary strata, 
but characterizee.! by the absence, excejitiug 011 its iiiaTgins, of any 
marine deposits of Mesozoic age. It stretches from (raliria anil 
.Asturias on the nortli to the valley of the ('tuadalquivir on the 
south, and includes the mountains of Castile, tlu* Sierra de Toledo 
and the Sierra Morena. The rocks which form it an* often strongly 
folded, but the folding is of anci«*nt date and strikes obliqmMy across 
the massif and has had no influence in determining its outline. The 
massif is in tact nmrely a ftagment ot tlu* great IJeicyiiian mountain 
system which was formed across Europe at the close ol the Carboni- 
lerous period. During Iht* Me.sozoic era this mountain choin was 
shattered and large ]H>rtions of it sank bi'iu'ath the sea and wen* 
covered bv Me.sozoic and Tertiary strata. Hut other fragments still 
rose above the waves, and of the.sc the great inassit of J'ortugal and 
wi‘storn Sjxiin was one. Around it the deposits of the Juras.sic and 
t'retaciHms .seas were laid down; and dining the Tcniary i‘r.i they 
were crushed, together willi the earlier Tertiary lM*ds, i g.iinst tlu; 
ancient nx'ks, and thus fornu*d the folded /ones of tlu* ('ordillern 
Petii'a on the south, the hills of southern Aragon o!t Du* east and the 
Pyremvs on the north. The intervcnii'g ]>laiiis ami plateaus are 
now for the most part covered by Terlkiry depo.-its, which also 
spn*ad over much ol the anci('nt massif. 

Archean nx-ks are ext>osod in tlu* itorih of the IVninsula, particu- 
larly along the great Pvrenean axis, in (kdicia. I'lsitfiuadura, the 
Sierra Morena, Die Sierra Nevada and Serrania de Ronda. They 
consist of granites, gneisses and mic.i .scliists. wiDi laic schi.'-ts. 
ampliibolites and crystalline limestones. The (dd.est l‘alaeozoic 
strata are referreti, from their include ! fossils, to the (“ambrian. 
Odciviei.an and Silurian systems. They range through a vast 
region of Aiuhiliisia, Hsiretnadura. (.'astile. Siilamanca, Leon and 
Asturias, and along the flanks of the Pyrenean and Caiitabriar 
chain. They consist of .slates, greywackes, quartzites and diuba.ses. 
Grits, quartzites, shales and limestones referable to the THwoniar 
system are found in a few scattered areas, the largest and most 
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Jossiliforous of these occurring in Asturias. The Lower Carboni- 
ferous rocks of Spain consist partly of limestones, and jvirtly of shales, 
^ndstoncs and conglomerates like the culm of Devonshire. It is 
in the culm of the province of Huelva that the celebrated copper 
nines of Rio Tinto are worked. The I’pjjcr Carboniferous is lormctl 
to a large extent of sandstones and shales, with seams of coiil ; but 
be<ls of massive limestones arc often intercalated, and some of these 
contain I'uc^ulina and other fossils like those of the Russian Rusuliiui 
limestone. The system is most extensively developed in the north, 
covering a considerable space in Asturias, whence it stretches more 
or less contimioii.sly thnuigh the provinces of Leon. Ralencia and 
fsantandcr. Another tract, alx>ut 500 sq. kilometres in extent, run,s 
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from the province of Coolova into that of JIa<lajo2!. ll U in this area 
that the import. int c(»..l deposjis i f J )ja i.re fouixl. 'I’hejeare 
other .sniidler toTitr.i .i-.g li.ih* ('r n<; but .vhowi.t*' by ilu* 

included ]il.iiil-iiin.iins lh.it the iinddubte- !ly belofig to ilie 

Carboniieidus 

The JVrndaii i > probaldy rcprcseiiteil by some of the red f.and- 
ston<;s, coii;.'.lt line! ales and sh.il.s in llu* 1 'yrciiee.s, i i tlie Serrania tie 
Cuenca, and i i And.uhiNi.t, The Triassic system i > wi ll <levelop<Hl 
in the norili of the Peninsula along the (‘aiitabri. .11 < liain and ea.sl- 
wards to the Mediterranean. It is composed of red and vari<f»ated 
sandstones, dolomites and ju.arls, traversed in some jilaecrs by 
ophitic ro(. ks,and containing dejxisitsof gyi).sum. aragonile and rock- 
.‘.alt. ll tlins resembles the Trias of Kiiglaml and < d-rmany. Jn tlie 
south-east, however, and at the mouth of the Iil»ro, limestones are 
found C‘)nt .lining a fauna similar to that of the elpine Trias. Tln '-e I 
strata are ovi rlain by members of the Jurasat. .s«Tie.s, wliii.li are 
especially ci.»nspicuous in the eastern jiart (»f the Peninsula between 
Castile and Ar.igoii, along the Mediterraiu'an bord* r, in Andalusia, i 
and likewise along the Hanks of the Pyreiiee:,. Tlie Jinassic t>f | 
Andalusia belongs to the Me<literran»’an bait . of the system; the ! 

JuriLssic of the rest of Sjiain is more neiirlv ; llj<-d to that, of north ! 
western luirojH*. 'Phe (. n taceous system i ^ di- trilnited in tour great | 
districts: the largest of tlsese extends throt;gli the kingdoms of 
^Iu^cia and Valencia ; a second stretches b( 1 v, * cn llie two Castiles; a 
third is found in tin* Pas<juc J’rovinres .'.nd in A.sfuri;i.s; ami .1 
iourth spreads out .'.long the southern s 1 o]h , of tlie 1‘yrenees from 
Xavarn; 10 llie Medilet raneaii. Tlx; Inver members of llie Cn f;i- 
i eous scri' S i u lndi an ir. jioriant fre.'-h- water formal ion (s.i.ndsl<»i)» s 
and clav.-), which, eaten ’s from the (ani.'brian < oa t through the 
jiroN inres <»f Soitan h ; , JdnrgoH, Soria and. Ja-igroufi, and is siijiposcd 
to represent the I nglirh NVeahlen s' rif .. Tie.- J i "her im rnbirs 
comprise m.'t.si-.i\'e liii purite lime^^tone ; i d in th<‘ J yrej.ean di.;t;i< t ; writ d 
representatives of th'- upper MibcUvisi; : s (d llie .sv: tern, i:a;lu(hng 
the Danian. 

iXqxir-ii , of Terti.iry ace cover r.ih i inon- than .a t]iir<! t i Sj>ai::. 

They are 'livi-ibh- ruo two great s' ri<- , i.ccordin;' to th' ir mode t f 
origin ill the i,e.i or in fn.‘sh water. i h ^ marine 'J< rlrirv .'a'cuinii- 
lalions cumrneiRe with tievse that are rt h rahh* to the I'o(,eii«- .sc-ri'-s, 
consisting of nnmmuhtic lime^.ioju . niiirls and silieer/us .sand- 
stones. TlK*st^ strata are develop< d in tlr- l»asin of the Idu'o, and 
in a belt which ( xlendh from Valencia through Murcia and Andalusia 
to Cadiz. Marine Mkjceiu* d* ]>osits t>ccuiiy nie small tracts, 
e.speciallv on th*- coast of Valencia. Pul mo.'-t of the sandy Ttrriiary 
rocks of that district art* Pli<x;en»-. The Tertia^* strata of Andalusia 
are si>eciiLlly xiottAvorl !iy for cunt.aning the native silver of lb rrerias. 
vhicn is found in a Pliocene bed m the form of Hukes, needles and 
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crysi.ds. Rut the most extensive and interesting Tertiaiy accumu- 
hilions are those of the great lakes which in Oligocene and Miocene 
time spread over so large an ex]'anse ot the tablediuuh 'Ihese sheets 
of fresh water covered the centre of the count ry, including the b.isins 
ot the ICbro. Jiicar, tlnailalaviar, ('iiiadalijiiivir and lagus. They 
have left behitu! them thick ilejnisits ot clays, marls, gypsum anil 

I int'siom*. in which nnnierous remains of tlie laiul aiuiiials of the 
tilin' luive btH'ii ]>reser\ eil. 

ijuaternarv ileposits sj>read over about a ti uth cd the area of the 
cmintry. Tin* largest tract id them e. to be seen to the south oi 
tile Uantabrian chain; but auollni. ol hardlv interior extent, 

II inks tin* Sierra ile tluadarrama. and i.pveads out over the gri'at 
pi on from Madrid to Paeens. Some el these alluvial aceumula 
lions indic.ite a lonner gie.ite; i \ti uMeii el the mow fields that ari’ 
now so restricted in the Spam‘^h sieiias. iCem.uns ol the reindeer 
are found in caves in the Pnk nees. 

Mrui>ti\e rocks of many ihtlerint ages oci iir in ditleri’iil p.irls ot 
Spain. 'I'lit' mo.st imperi.inl ir.ul nwind Iw lluiu is Ih.il which 
slretchi's from (.'ape (illegal tt» (.‘ena m 1 •I n uiadin ,, .ind .spreads 
over a l.irge area el Piutiigal. 'I he\ liKi wise .ij i»e.o 111 ( .istile, 
funning the sierr.is ef (ired(*s ami ( 01.11*. '.n.ona ; l.iilliei .simih l’ie\- 
ri.se in the mount. mh.s el Ti*ledtt, m lh> Siena Mnieu.i, and ..« rt),ss 
tlu' ]iroviiices ot (eidma, S«'\ille, i iiK.! ami Pad.tje/ a^ to 
Pvora ill i’ortugal. .Virn'iig f t r i .ot .in i.s on 1 pieil l,y t!.em 
mav be especially nn'iilieiid iln.i \ hah 1 uiii m the hi;'. •. 
districts, td reck ; inelul' <1 11: ihe ti ii]M im-.m i< s 1 he meri a bund, e 
is giaiiiti*. riiere et ( ut alse • ,11.1 1 1 / pel | h\ 1 v (Sierr.i Itieii’i. i. 
Pvienees, Ac.), dieiiie, perpliNnle, di. bas( (well de\elo]ii'd m the 
mirth ol .\iidahisia, w hei'e n ] lavs a gnat pail m the stim lii'e : 
tin' Sierra Moieiia), t*phite (I’sniMf ', ( .nil/), seijientine (leii liu;, 
an ('iiormoiis m.iss in the 1 -iriama «!• Ib*mla). ti.nhyte, lniari(»\ 
amh'sile, basalt. 'The krl lein lede. t iciii a.s a Nelcaim .smi ^ 
distribuleil in Ihri'e duel i'elm ls Ih.il ot ( a.| «* (.ata, mdiniitu. 
the .s<iulh (Mst el ,\ni!;;]tisi.’L .ok) the .seiilh n| iVliiKi.i, that e| 
Catalonia, and that el l.a. M.imha. 

t'/inni/f. hi aceeidame wiih ib foiilluih’ ]lo^.llion and the 
variety in its sujiei lici.il i enligni.' I leii. Sj>am I'Useiils within Ms 
berdi'IS 1‘xainples el CM TV kind el t I11I1.1 le je be |ei:ml eld he Uoflheni 
hemisphere, with tin* sole iscpiieu el that el the lemd /iUie. ,\s 
regaols ti'iiipi'rat nn , the lie.iii nl the tabh land u. 1 haiaden/ed bv 
e.xitemes as gre.it as ate le be um I in iilmnsl aiu' part <d central 
J*‘airope. 'Ihe nertheni ami imrlh wnlern niaiitiine piovinres, on 
tile other hand, liavt* a i lunate as i ([liable, ami ai moist, as t hat ol 
tlu* West ol Jaiglatid or Sndlamb 

Imuit /(Hies ol tlima.i(‘ are distingiii.sln'd. 'Ihe jirsl /om* is that 
of I h»* table 1 Old, with t he gt ea,1ej pai I ol Ihe ) bro basin. 'I his is the 
/one of I lie greatest exhcmesol ti ni|»eiat nu . I' veil ill summer the 
nights an* olien det idediv lold.and on fin* higji p.ir.inu'r.'is it is not a 
r.oc thing to sire hoar Irost lu the inomiiig. hi spring (old, welting 
mists occasioii.illy envelep the kind loi eiil ite days, wliile in summer 
Ih'* sky is often perlee.tly dear lor wiele, together. At all seasons 
(»l t h*' yi’ar sudden < haiiges ( <1 tempi la I me, to I he 1 x tent ol lioin •yP 
to ‘Jo h’., are not iuimpienl. 'Ihe aii e. exliemely <lry, which 
is all the more keenly h it lioin the lad that it is alinosl lonst.intly 
in iii'ifMii. At M.idrid (zi'io It. abovi sea level) if Itee/es s/> Jiard 
I in Dm ember and J.Liiii.LTy that skating i*. c anied on on the shet'l ol 
! watei ill the hiieir b'eliio; and, as winter throughout Spain, excejil 
i in the maritime ]iro\ iin « s ol the north and north west, is the season 
j ol greatest atmo'.jihenc prei ipitat ion, Miow lallsare IreijiieiM, thongl; 

I tile now seldom lies long ext ept .'ll high elevations, '(‘he summers, 
on 1 he ol her li.oid. are not < -nly ext o mely warm but almost rainless, 
tlie se.i-winds being deprived ol t la ir moisture on the edge of fhe 
j/late.iii. In July and August tla* ) l.iiiis of .Ni w' ( astile and J-.stre- 
1 I L'liira are smibiirnf wa.sfes, the Ki.'-th, ;.re si veral im lies deep with 
tliisl; the )e.!,\es of the |e\v trees are witinred and disctiloiired ; the 
.it m'»s].h<Te is tilled with a line dir-.f, | nalm mg a ha/e known as 
(dlmo. which toii\*( rls tla blue cM lla si v iiilt» ;i dull giey. In fh*' 
great' r ]».irl (»f tla* Jdiro basin tla* Inal ol Minimei is even more 
lUU ll .!•, 1 hr freejess Mostly .Steppe li)<e vall» \’ with SI. hri/'lil 

( ilo'iretl soil act'- like a ('ua.'iv** jr ii n*r m ii lit » ling, the sun's rays 
u !. moretjver, the mountains ami lag, hi lab by wliidi tla; valley is 
ei." r »->et| jjreveiil to a l.argt t \feut tin .--t ( e^■-, ol v iials. 

'i ! •• .set 'Hid /.om* i . th.J of the Mt dif* iiarn an ] o-v im es, exclusive 
i/f Iht/o- (,t t!je (xtr' iia* wnith. In the- /ttia- ih** • slu ims oj P-m- 
]*' r t m ' .'.r ■ 1 • s, t !a»ugh tla* Mimmei . h* t* re wat m, an'l tin; 

!« " ith !ly < '#t>I, f \J»t ( i. llv IM I ht U' H f Ji t 1. i 

'J lie ‘'iUlhein /'.Ilf, to wha h 1 *|f nai.i* til Allii.an ha*^ been givrrll, 
j ( mbrat • r. the v. fi»jl«: of .'lal; Insia as I r as fla* Smrr.t Moren.'i, the 
I '/tut laTii ladf t*f Murf la all'! ila* jativr.' »• t f Ala.a.nte. In this /one 
liar* prevail, a genuine sul*-' o pa :il 'l.m.ale, v. Mh extremely \\;i.rm 
aii'l aliuosi r.j.i*.l'**vs sMimm t . .'.ra! mild winlt rs, tla* feinja rature 
hardly evir sinking bdtav jft' /ing pt-int. '1 ht* liotl'sl iiarl. ol tla? 
regitHi i. ji'jI the inte.t. s<»iMht rlv flislritt but tla* briglil t.t))i>iirctl 
sti pjjes of tin: oast td (iraii.i'la, .Mul tla; pkas . ami lull terraces 
of the s/»ut?oeasf (.oast from .\lme/j,a fn Ala’infe, Sia/w' and 
frost an- la*re hanlly knt>wn. It is saa! that af .M.'tl,./'a miow falls 
only about once m iwt-nty-hve years. 'I he winlii, in te.(f, is thn 
seavm of the brightest vegetation ; att'-r the loie* t*rt»i:,")ii of Hummer 
i the surface gets covend ones? ntore in 1 ;.ie autumn with a fredi 
i green varied with bright-coloured flowers, and so it remain.^ the 
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whole winter Ihrouj^h. On Ihc other hand, the eastern i)arl of 
this zone is the part of S])fiin wliicli i.-» liable to be visited from 
time to lime by the scorch bvechc, the numa Kiven in Spain to the 
sirocco, as well as by the i,oiano, a moist aiiu less noxious cast wind. 

The fourth zone, that of the north and northwest maritime 
])rovinces, presents a marked contrast to all the others. The 
temperature is nuld and e<iuable; the rains are abundant all the 
year round, but i;Jl chiefly in autuiun, a;, in the west of Europe 
generally. Koses bl(i(uii in the gar(len.> at Christmas as plentifully 
as in summer. 'I'he eliief drawback of li.r clinicff is an excess of 
rain in some parts, trsp(;cially in the west. Santiago de Comjjostela, 
lor exanij^le, lias r>ne of tlie highest rainfalls on the mainland ol 
Eiiro])e (scje table below). 

The figures given in the following table,' idthough based only on 
data of sliort j^'Tiods (from ;ij to 20 years), will hel]i to illustrate the 
prece<liug general remarks. Creenwich is added fur the .sake of 
comjiarison. 


Si fit ion. 
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70 
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70 
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77 
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43 
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7.5‘> 

‘15*5 

(><> 

; 55 
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- 

30 

b3 

50 
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/‘■/ora. Tht! vi^getation ol S])aiji exhibits a varii'ty in keeping 
with the dillereiices of climate just describetl. 'I'he number of 
endemic species is esc(‘]»l.ioirLlly large, ttie num]»er of monotyjnc 
genera in the Peninsula gv^iitei tlian in any other jiart of tae Mediter- 
ranean di'inam. 'I'hi^ endemii' species are naturally must numerous 
in the lut-iiulaius, au<l abos'e all in the loftiest ranges, the Pyrenees 
and tin; Sierra Nevada; l)ut it is a peculiarity of llu‘ S))auish table- 
land, as compaii’d with tin i>l.i.iiis ami table- lamls of central Europe, 
tliat il idso ]»o',:;esses a considerabh* number of endemic plants and 
plains of exliemely reslricled range. 1’liis tact, however, is also 
in harmonv with the ]»hysical cumlitions above described, being 
ex])laini:d by llie lotial vM.iieties, not only ol climaU*, Init also ol 
soil. .Vliogethi. no oilier country in Eun^pe e<jua! extent lacs 
so gmat M. we’Pli oi specie:; e.s S])ain. According lo Ibe Prodwmus 
//uruc /lb /Miz/cuc of W'lllUejuiu and Eaiige (congiieled m 1880), tin* 
liUinlHT of spec.ies ol vascular jilants then ascertained U) exist in the 
conn try was 3o<>o. 

S]iaili may l>e divided botaiiically into lour province:;, corres])oud- 
iiig to tlic Uiiiv cliimilic zones. 

In the table Lind province (including tlie gri'ater part of tl.c 
Ebro valley) the tlora. is composed chielly of sju'cies ciiaraclensi ic 
of the MedilcnMiieiui region, .uul largely ot s]iecies confined tii the 
Ikminsula. A pi cub. m’ clr r.u ler is iinjuirted to ilie Ncgelation ;>1 
this province by the growth uver largi tr.icts ol evergrinni shrubs 
and huge lu rbuceous phnils l/» huigiug t<i the Cisliuea«' and Labie.lae. 
Areas co\ ered b\' ihe Pi:-.liiie;u' e..re known lo the Sj’anij!.rd:. as jamla., 
and are ]).'Lrticul.Ml\ exb nsive in the Alaiicliu Alt.i ami on tin* slopes 
oi the Sierra Mtireiia, where the ladanum bush ImUtuifrru.s) 

is sjiecially abumleji! ; iliose coveri’il by llu* Eabiatai* are kiunvii as 
tomillans (lr»'Ui toihillo, inyim*), ami occiii’ chii'lly in the souiii, 
south- w»‘st ami east td tin* t;d'le laud ol New C.islih*. In ihecenUel 
parts of the s.'..mi' table*l;i.ml huge thistles pmch as the Ottvpoid:ti,i 
♦/creuMoa) , ceiilauiviis.aneniisi.isand oilier t'omposilae are ,sc.ittercd 
in great ]»iolusion. Ercin tlu* h'v i l parts of these te.ble-lands (rei'saie 
almost entirely absent. Du the lolly paraniera.s ol ‘■^uriH ami other 
parts ol l )ld t'astile the \i*getation has an almost alpnu* characier. 

'riu* sou I hern 01 Alricaii province is dislniguisheil chielly by the 
abundance ol ])lauls which have their true home in North Alrica 
(a fact ('X]>laim‘ I bv the geologically recent himl eounexion of i^jxiiii 
with ih:ii coiiiiuelii), but is also ivnuivkable ior the occurrence 
within >t el nuimTous JCasti'iii plains (natives oi Syria ami Asia 
Minor), an I (il.nils beUmgiug to South Alrica and thi- ^'amines, as 
well as n Hives ot tropical America which have become naturali/.eil 
here (see -•].,> u leVio , ) . In l lie iiiarit ime part s of Malaga and (dre nadu 
the vegetation is ol alnu'st tiMj ical richness and beauty, while in 
Murcia, Alicante ami Aliiiena tla* as]K*ci is truly Atrican. lei tile 
oases a])peariiig in the nmlsl ui rocky deserts or barren step]H*s. 
A peculiar vi'gel.i; itm, ci»u;d.'ding lUviinly ol low shrubs with tie.‘di>- 
glaucous leavtvs {P,iuU\ a ith'noiM t-, sive.), covers tht' swaini's m the 
Chiadalquivir ami the s;'.ll marshes ol the south-west coast. l'.ver>'- 
wl\ere on moist sandy ggoiind are to be seen tall thickets oi AntvJo 
(/onflA*. 

The Mediterranean ]mn'iuce is that in which the vegita'. ion 
agrees most ch'sely with that id sotnhent 1‘rance and the lowlands 

^ By conversion from Th. Fischer’s Klima dcr MittciinccrUindcr. 


I of t!:.; Alc.Jitcrranean region generally. Oi. .1..* ] j\v..r blopeii of the 
mountains and on all the parts left uncultivated the prevailing form 
I of vegetation consists of a dense growth of shrubs with thick leathery 
leaves, such as are known to the French as maqttb, to the Italians 
as mauhiHf and to the Sjiaiiiards as fnonk ha/o,“ shrubs wdiich, how'- 
ever much they resemble; each other in external appearance, belong 
botanically to a great variety of families. 

The northern iiuiritime province, in accordance with its climate, 
has a vegetation resembling that of central Europe, Here only 
are to be found rich grassy meadows covered with flower,s such ms 
are seen in English fields, and here only do forests of oak, beech and 
chestnut cover a large proportion ol the area. Thir extraordinary 
abundance of ferns (as in western Franci-j is likewise characteristic. 

'J he forest area of Spain is rcLilivciy small, 'fhe wdiole extent 
of for sts is estimated at little more than 7I million acres, or less 
than 0 % o{ the area of the kingdom. Evt;fgrwn oaks, chestnuts 
and coiiilers are the prevailing tret;s. Tlie cork oaks of the southern 
provinces and of Catalonia arc ol immense salue, but the gro\es 
iiave suffered greatly from the recsless way in which the |>roduce 
is collected. Among other characteristic treirs are the Spanish 
pine ilHftUs htspanica)^ the ('orsican pine {}*. iMririo), the f*ins£i])0 
fir {Ahies Pimapo), and the Queveus Tozzn, the last belonging to tiie 
slopes of the Sierra Nevada. Besiiies tlie dale-]»alm the dwarf-]»alm 
grows spontaneously in senne ot the south, but it nowhere 

me.kes up a large eliiui'iit ol the v'«. get. ..lion. 

The Spanish sl(‘j>j)es descrx'c a spei ial notice, since thty are not 
confined to one ol the lour lx»tanic.al ])rovinces, but an; found in 
all ol them tixcepl the last. Six considerable stepi^e regions are 
connled : (i) that of Old Castih*, situated to the south oi Viill;:..ioli'i, 
and composed chielly of liills of gy]*sum; (2) that ol New Castile, 
in the south-east (inclmling parts ol 1^ AJaiicha) ; (3) the Aragone.se, 
occu])ying the ujjper part of the baf-in 01 ti.e Ebro; (4) the littoral, 
.stretching along the sriutli east coast irorn Alicante to the neighlxnir- 
Jiood of Almeriji.; (5) the (iranadine, in tlu' (.!.si of l.'i)per Anil.dnsia 
(tile lormiT kingdom ol (iranada) : ami (()) the Baetic., in Lower 
Andalusia, on both sides 01 tlie valley ol ihe Jenil or (Jeiiil. .\11 ol 
these were originally salt-ste]>]>e.-, .and, v.Iiete the soil is slill Inghly 
impregnated with .stilt, have only a -sparse covering of shrubs, luo.slly 
members of the Salsulaceae, with thic h, greyish gn'en, often downy 
l<;aves. A dilferent as]»ec1 is presented by iIk* grass st(‘pyK;s of 
Mnveia, La Mancha, llu; jilaieaus ol tiuailix aiul lluescar in the 
]>roviiice ol Granada, Ac., all of which .ire ct*ve;ed ciiieliy witli the 
valuable e.sparlo grass {Mucroiklaa tn^a. iay ffun), 

Panna , — The Iberian Feninsula belongs in the Mediterranean 
sub-region of the J*alaearclic region (il the animal kingdom. The 
forms that betray Atrican afhiiilies are natur.dly to Ik* lound chiefly 
in llie .soiilii. Among the mammal.'' that t.all under tJii.s head are 
th(‘ common genet {(inirfta 'ntlaun'y), which extends, how’iwer, 
]>re1ty lar nortli. and is louml also in tin* sonih fl hV.ino**, tlu* lullow*- 
deer, the porcupine (very rare), and a s]»e( lesoi ichneumon {J in'pt'.stea 
which is coulined lo liie ! 'i nin;;ula. ami is tin* only 
Fe.ropean s]H*ciesol this Alricaii genius. 'Mm magot or liarbarv aj>i 
{I::uu}i , the sole species i.*! moul;..*) slill lov.nd wiM in 

I'jirope, is also a iiatn e ol Spain, but milv surx iii's on the rot k c»i 
thbr.iltar ((/.v.). Ol the mammals in which Spain shows nunv ailinity 
to the fauna of central and nortlurn lairope, .'uaiie of tl.e mo.a 
diaraclerisiic .ue the Spanish lynx [Lv.:a pa)iliniiy),i\ sj'ecies ccniim d 
to th<^ I’eniiisuki, the S]>anish hare (/< /).*.*■. -ns) , ami thi* 

sj»ecie.s ineniiimed in the arlich* I^vkim 1. .. The birds of Sj>ain 
are very numiTons, ])arlly because ihe IViiiiisula lies in the ronu 
ol tlioha* birds ol passage wliich cio.-.*-' i:*om Alrica to ihirope » c 
JCuiope to .Mnca by way of the Slrai*. •• el Cbbraltar. Many :;peciis 
l)elonging to cential J*airoi>e winte: in St ..in, i s]'(*c.ially on tlu soutlv 
eastern coasts and in the valley oi the (lUa'laUiuivir. Inniinieral'h' 
sni]>c are killed in the Guadalquivir valle>* and brought lo tl.e 
inarkel td Seville. Among the birds v>l piiA m.vy be im’nf.ouul. 
besiiies the cinereous aiii I In'anled viiliureh, the*S]\uush vult un- t. 
oirubfMis), the .Mrican or JCgyoiian \ uliure {\t\'phiTn pnnifp- 
/n:o), which is lound among all tin. mountains of the Peninsnla, 
the Si>anish imperial (‘agle {Aqitiin the short toed eagle 

(Ciuavtus gu/.';cu.s), the southern eai,!'-' owl {Uuf o athetut uyjs), and 
v.in%>us kites and lalcous. ,\mong ;;.Ll!iUciceims binls besides ll ' 
revl-legged partridge, which is met with «w(*iy\\Iu ri* ini the steppe*-, 
there an‘ found also the Ptciodcy rt.'c/. and P. .zjcmo ru.s ; ami ammig 
llie binls ol other ordi'rs are the s»n.tla‘rn .dinlo ra; am - 

a/ as), the Sjianish .siTarrow [PuAScr ,\uut'uy], and the blue magpie 
(('viDiopu-a CivAw). The last is highly n'liuirkable on .account c: 
its distribution, it being confined tv» ^p.un while the sp(cies most 
cK*sely allied to it {Cvanopica cyamv) belong.-; to the east oi Asi.a. 
The flamingo is found native in tlu* Tkih'cnc Islands .and on the 
Si'utheni coasts, and a stray spiriiuin is occasionally seen on 
the table-laml of New C.astiK*. vhli i binds peculiar to the .south 
:ir(‘ i wo species ot (.|iiails, the .\ndalr.si..’ hemqKuh' ['I'urrttx iv/.’fl/p fi' . 
confined to the ]flains of .Andalusia, tlie soiuln rn shearwater ( /hi/fira.c 
i-nurcus), and otluT water-birds. Amphibians and reptiles are 
I'aniciilaily numerous in the southern piMvmces, and among these 
ihe most remarkable are the large s(v.itliein or eyed luKird {La.-ciUi 

“ .\s disiinguishcd irom tno 7 :te a! to, the collective name for forest 
trees. 
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. wliich somoil.nos v.i > ft. in Jotiv^lh iiivi vvr\' .ilnnulr.nt 
The PlatydactyiussacdAi! irt.., \ IrikTeyamphislK’.c'n ^ ci ,:crt >r\ 

the European pond- torioiso ^/. n 'O e.iioTher speeies, 

hmys lih' »s rrmarkiu>l\* ao;iTi<iant and varied. 

More than 3:^o species of l)i:tivrilies. m:^ny <»t them etidoimr. have 
^*01 counted in the province of iViadrid alone. J iesi,tes ihv> ordmarv 
European scoq->ion, whicdi is general ia St>i!ilie.n\ I’m-oim*, there is 
tiiiQtner species* the sting of wliich is saicl to he still nie.n- s*‘v.‘re. 
found chiefly in the h.:.sin of ihc IChro. Trout alxniiul ui the mcem- 
taiii streams an ! Indies* lurlx 1 and manv other species ot ( vt'rtniJar 
111 the rivers ol the jdains. For the sea fauna. si?ti under I'tsiicrus 
ImjIow. 

Terri tor id Tivisiovs atul Population . — For 
adminislrai ve | iirposcs the kingdom of Sp^in 
has since 1833 been divided* into forlv-nine 
provinces, lortv -seven of \.h' h belong io ihe 
mainland. Before 11833 the mainland was 
divided into thirteen provinces, also eruime- 
rated below, which took thtdr names from 
the ancient kingdoms and principalities out of 
which the modern kingdom was liuilt up. All 
the continental provinces, ancient and mode. ?), 
as also the Baleari*- Islands, Canary Islands, 

Annobon, Cent i, Curisco, the ( liafTarinas, 

P'ernando Po^ the Muni River Settlements and 
Rio de Oro are des- ribe I i i separate articles. 

It is probalde that the population of Spain 
attained its height during the early Roman 
Emf)ire, when it ha.s been eslifnated, though 
of course on imjHTfect datii, to have numlH rcd 
forty or fdly millions. Tiic best evidcnc(‘ of a 
den.se popiilit ion in those da\'s is that afTon led 
by the spr.ihc estimates of ancient writiTS 
for some of the* larger cities. 'Phe populition 
of Tarraco (’iarragona) w.as estimated at jJ 
millions, and those of Nova Carthago (('arlU’ 
gena), Itabca (Se\‘ilhi la v'ieja), and olle.T ‘ ili< s 
at several hundreds of thousand<. lOmcrit 1 
Augusta (Merida) had a Roman gurri'^on of 
00,000 men, which also iin[)lic.s a large pojiU' 
lation. 

The first S[)anish con^iis was ma<lc in i50f, 
but some of the prov inces now in<‘liided in tfu’ 
kingdom w'*re not i*iul)rac(*(l in the enumer.i- 
tion, so that the total population assigned to 
Spain within its present limits for that date is 
olitained l»y adding the re.-ailts of enumeration.s 
at different dali.^ in the provinces then ('\ 
eluded, 'riv total thus arrived at is 8, 206, 701. 


:)S - 

of which is the abovt'-mentiemod net increase of nearly 50 ^'o 
between 1707 and 1S57, despite the Napoleonic iiiviisiou 
and other ilisasirous wars. A similar though nuuh smaller 
ai'celorat ion m the annual nae of increase after the Carlist 
c ars of iS‘;4 ;o is largely attributable to the prosperilv 
caused by devclopimmt between 18^7 and 1887. It 

woulil be imjieuiii.ihle to assume irom the iiualetjualc daia 
available that the Spanish people ri!.iin.s the vitality whieli 
eharai'terized it from 1707 to 1S57. It is* howevtT, clear fri>m 
the cen.su.s reiiirn.s that at the i>eginning of the 20th century 

.hea ,th‘:/ /*<»/>/<, <»/ //;,• t',>n;frr (Out /' y'* /’ ,>rtnit"<. 


No other census took j)l ice 
the total was joiind to he 


till 1787, w!e 
10,268,150; ' 


I 


this ccn.sus was followed by another 


in i7«;7, 


when thepopulation was returned as 10,541,221. 
Various estimatt‘s were m.ide within the nf‘xt 
sixty year?., but the census of 1S57 proved 
that some ol thc.Mt esliinaies must have liven 
greatly below the truth, rhe total population 
then ascertained toexi^'t in Sp un 1 5.464.3 jo, 
an increase of not much less than 50 -’o since 
the ceasus of 1707. Between 1857 and 1877 
the population increased to 16.631.H60; and by 
j8q 7 it had risen to 18,132.475. The annual 
rate of increase during this period of forty 
years was le,s.s than *4«; or lower than that 
of any other European state, except France 
in the later years of the igth centur>-. The 
census of 1000, however, .showed that the 
annual rate of itKTcase had risen, between 18(17 
and icioo. to *80^^;^,, or nearly doufile its former 
amount. Thi.< fact may be explain(*d partly 
by the growth of mining and certain other 
Industrie [urtlv, perhaps, by the recuperative 
power which the Spanish has always 

exhibited after war— the mo5:t notable instance 
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[GENEUAL SURVEY 


the nation was well able to make good the numerical losses 
involved by a serious war; that its numbers tend to increase 
steadily; and that th(r rate of increase has hitherto shown a 
marked acceleration in j)eriods of commercial expansion. 

The estimaterl jinrl jM^pulalion of the S]janish j)ossessions 
in Africa, exchisiv': of (’oiit.a, an; shown ImjIow : — 

Arra in sq. m. l*op. 

J<io fJ«.* Oro 70,000 1.^0,000 

Muni Kivr.r Self I<‘nicnfs . . . . 9,800 

I'* Mnan lo Po, AimoI»oii, ('orisco, &c. ' 800 22,o<jo 

iVl'‘lilla, Dili, Ac 15,000 

'i of ills . . . ? 8o,0.p) 5^>7,“oo i 


Ifs exf raonlinary lark of no])ulalion diflfniif iat«;s Spain from 
i'vvry otli<T coimiry jKisscsst**! of (vjual nalural a<l vanta^'<*H anrl an 
hisloric civili/,alic»n, S])aiii (jccujjifs an unsiirpassed ^cof^raiiliical 
]i(»silion; its ixrsoiircos air rich, varied ami I0 some t^xfmil nn- 
<‘X])loilr(I ; iis inhaliilatils inclmh; tlx? Hasijurs ami ( alalans, noted 
for tlifir comincrcial cnlcrprisr, an<l flu: (hdicians, noted for fix ir 
iiidiislry. NcviM'thelnss Uiis coinifry, which appears, more than 
2000 y(!ars a^o, to have sup])orted a pcqailaiion nearly fhrie.e as 
ji iiiierons as ifs jiresent inhahifanls and hi.r^(er than that of fh'- 
IhiiU'd Kin;4dom in looi, is alimisf as thinly pe(jph‘d as the mosf 
deserted provimu- of Ireland {( •oniian^hl O-pi inhaliii.'ints ])er sq.m.). 

'i he depopidaiion of Spain dates ('I’llainly li’<»m the Moorish -t.om 
<|uesl, possitily trom 1h<“ earlier Visij'olhic inva.sion. 'i‘li<‘ Moor^ 
decimafeil the native |)opnl:i,i ion ; when they in him wc-re ex]»elli‘d, 

1 h<* count I'v lost not <mlva inimerirnllv la.rp'e s<'el ion of its inhahitants. 
blit the section best able to develop its nafiiral weallh. 'I he wars 
of tln^ iMli, 17th and i8th (entnrii‘s, ami the vast ]»olen(ialil ies of 
fortune whieli drew men (o the Spanish colonies in Aimaic.a, caused 
a lurther S(*rions dra.in upon the population. 

As re^nnls the disi rilnd ion of population bid ween town and 
Country, S])a,in ('onlrasts in a markeif manner with Italy, Sp.iiii 
liaviiifj blit lew laT^e towns and a i<*lalively laiK<‘ <-oiinl rv pojnd i.ti(»n. 

i'ommuuit atiov'u 'Ihe ( i)mmunir..i.l ions in .Spain were )»ivatly 
imjiroved iluriti)' the kjIIi century. In 1K08 tlu-n* were little more 
tlian 500 m. of carri.qv ioa<ls; in 1008 the aK^-tre^ate len)i'thol tin* 
state, provincial and municipal road . w.t.salHnit .|o,ooom. Hut tln'.e 
are still many l>arls ol tin' couuliy where titnle and especially 
mining, is retarded i>y the want oi roads, in (he mountainous 
districts, where there are oidv narrow paths, tretpienlly rather 
steep, it is still not nncoinmon to meet lon)4 trains of jiack mules, 
whii'h, with t»x carts lor he.ivier ^oods, const’lute the sole means 
of lrans]iort in such re^^dons. 

Railways have m i.de advance since the mi<ldle of the mHi 

century. The old(*sf line is thif Ironi Harcelona to Matarb, 17.J m., 
which was op<m<*(I on the 28(hol October i8^H. J-'rom 1850 onwkirds 
the rah* of const rncf ion increased apace, and dimnf^ Ihe last ilvc.ule 
ol the loth cenliiry about 205 in. wen* opimed to trallic every \a'ar. 
In January 0020 m. had l)een completed, and the w hole kin|«dom 
was covered by a mdwoik of railways which linlosl loj^ctluT all the 
tirincitial towns. The Spanish railway system at this time com- 
municated with (lie J''rcnch at Inin am! I’ortbou, west ami east 
resjieclively ol lli<‘ Pvrcimes; and with (he I'ortimin’He at or nea.r 
“riiv on the mnlhern trout ier ol )N>i tiijual, and near Ka Fregi'iieda, 
Ciudad Kodvi^jo, X'alencia de Ale.mt ir.i and Ikidajo/ on the h'. All 
llie S])anish r.iilways belong; to (uivale companies, most ol which 
liave receivi'd slate subventions, ami they will fall in to the jiovtTn- 
meiit mostly at the end of o<) years, Iii ^rantin|4 a concession tor 
a new r.iilway the ])raetice is to {..d'*' *1 t‘* the conqiany that otters 
to constnict if with flu* lowe.st .stib\ endoii. Id>i‘ strafekical reasons 
the Spanish ftaii^'e was made dilh'ii'iit from that of France; ami 
military consiih'rations loni; ]ios1 polled the const met ion of any 
railway across tlii' IVrcmvs. I'he ro.ids whuh wiiul Ihroiijjh the 
Pyrenees in northern .\ra|»oii. Navarre and Cat.donia had hmk beni 
the channels ot an imjioitant traliic, alllioimh ^leat iiieonveihence 
was caused by the snow wliii h blocks the p.vsses in winter; In ' 
1.S82 llie I'driich ami Spanish governments pro]»os<‘d to o\'em»me ' 
this obstacle by const met iiig two railways: om- Irom Une.sra to j 
Oloron, llirongh the C'anfraiic P;iss, and through an internatuiiuvl | 
tunnel which was to be built at Somport; the other trom the Anege | 
railway system txi th** S]ianish northern system in the ]>roviiice ' 
of l.^rida. I'he first hue was conqileteil on the S]);’.nish side us t.u* | 
as Jaca, tlu* second was onls’ surveyed; both were ojjposeil by the i 
miiiistrii's of war in the twi> countries concerned, Tlu* niatter , 
was taken iij) at the lu’ginning of tlie 2i>ih century by M. helcas.se, . 
the French ministm- for lineign altairs, ami on the 18th of .Xiigusl 
1004 a convention was sigiu'd provivling for the constniclum of 
(i) the Iliu'sca-Oloron line, [2) a line from ;\x les Thermes in the 
.Aricge to l<i]Toll in C'ataloni;i. ( 0 a Inu' from St (orons in tin* .\riege 
to Sort, and thence to L^rida. riu‘ Sj).inish government agreed 
to linish the Lerida-Sorl section by 1015, and the Nognera PaUare.sa ' 
valley was chosen as the route trom Sort \o the Irontier, where 
junction with the I'rench railways wv>vild U* etlecled through the 
Port dc Salau. All Uuee schemes w ere ratilievl in 19V14 by the Cortvs 


and the French Chambers. Seventy per cent, of the railways of Spain, 
and an even larger proportion of the tramways and aaVrow-gauge 
railways, esiiecially in mining districts, liave been constructed and 
worked with foreign capital. The postal and telegraphic services 
liave been ]>lacefl on the .same footing as in other civilized countrie.s. 
In 1007 the numlxrr of l(!tters ami jxist-cards carried in the inlancl 
service was 133,201,000, in the international service 44,219,000. 
rhe length of .state telegra])h lines increa.sed from 0665 m. in 1883 
to 20,575 m. in 1903. In 1907 there W'ere 84 urban telephont 
systems and 71 inter-urban circuits. 

Agriculture. Agriculture is by far the most important Spanish 
industry. In gem.Tal il is in a backward condition, and is now mucli 
lt?ss prorluctive than in tlu; time of the Hrmuins and again undn 
die Moors. Tlu; trxpulsion of the latter jieojile in many jdaccs 
inflicted u])on agriculture a blow from which it has not recovered 
to this day. Aragon and Fstremadura, the two most thinly pwpled 
of all the old provinces, ami the onsiurn ludf of Andalusia (above 
Seville), have all sutfenul ])arlicularly in this manner, later occupier*; 
never liaving been able to rival the Moors in overcoming tlie sterility 
ol nature, as in .Aragon, or in taking advantage ol its fertility , as in 
•Ami thisia and the ‘l ierra de Ihirros. In som« districts t he iiiqde 
nx'iit;-. nse;I ate still ol the riid(;st description. Tlie plough is men ly 
' .'I. ]»oin 1 ed stick shod with irfin, crossed by another stick which serves 
I as a share, scralt Iniig t he ground to the depth of a few inches. But 
th<‘ regular inquHlai ion ol agricultural implerm'iits betokens an 
improveim nl in this respect. In general lluTt.* has lieeji consirler- 
able iiiiproverneiit in 1 he coiidil ion ol agricidl lire since the introdm 
lion ol railw.ays, and in every province there is a royal coininissioiii r 
ml rustl'd with tin- duly of siquTvising ami eiiconragiiig this bram h 
ol industry. Among other institutions for the tn’omotion ot agricid- 
lurc *lu- loval ciiitral school al .Araiijiiez, to which is attached .» 
inod' I farm, is ol special importance. 0| the soil ol Spain 70*'>5 is 
chissed as proilui't ive; 3( 8",, b< ing devoted to agncidtiin* and 
gaiili'iis, 20-8 lo I mil, 107 to grass, 37 to vineyards, and i •(> to olives, 
'riu' land IS snbdiMtled among a very large number of j»ro]»rietors ; 
ovei p40M,onn larnis or estates were assessed lor taxation in 1905. 

Tlie jn-ovim es in w hich agricidl lire is most advanced aie thosi 
of A'aleiicia ami (.‘atalonia, in both ot which flu* river valh'Vs an- 
thickly seamed with irrigation canals and tlu' hill-slopi's c.ifetnllv 
ti rraced lor cidlivation. In neither province is the .soil iiatiiraDy 
ti'rtile, and nothing but the until ir.g imlnslry of th<‘ inhabitanis, 
favoured l»v t he rivers w Inch traverse tlie province from the table-land 
ol New Castile and the nuinerous small slri'ams {nncttnicvtn.s) that 
issue from tlu* base ol the limestone mountains and by the numerous 
torrents Irtnn the JVreiiees, has converted them into two of llie 
most piodni'five regions in Spam. In the Basipie I’roximes and 
in Cialiei.a tin* ciilti\able aiea is ijiiite as liilly utilized, but in these 
the iliHieullies are not so greiit. I he least |>rodm tive tracts, aji»art 
Iroiii Aragon and l‘!st remad nra. aie situated in the south and east 
ol New ('astile, in Murcia, and in bower .Andalusia - tlu* marslu"< 
or tfitristuas oi the lower (Inadalquivir ami the mcmis t'orUas belwi'en 
(hat river aiul the Kio Tinto. By far the gn'ater part of the 
table laml. liowevr, isanvthmg but fertile, tin* princij>al exeeptions 
lu’ing the l ierra de Campos, .said to be the cliief corn-growing distnci 
in SiKiiii, oecupying the greater j>art ol Baleiicia in the iiorlh-wisl 
td Old C.'istile. ami the Tierra de Barros. in the portion of Badajo/ 
lying to the south ol the Cinadiaiia in I'Nln iiiadiira. 

J'^xcept in l.eon and the (wovinces luirderiiig on the Bay of 
Bisc.iy and tlu* .Allantie, irrigation is almost everywhere necessary 
for cultivation, at least in the case ol certain crop.s, .Almost ail 
kinds of vegetables and garden iruits, oranges, rice, hemp and 
other products are generally grown solely or mainly on irrigatt'd 
laml, whereas nu^st kinds of grain, vines and oUm's are ciiltivateil 
chietly on dry sod. riie water used for irrigatinn is sometimes 
derived lri>m s]>iiiigs ami rivers in mountain \ alleys, whence it 
is coii\eved by long canals (</< C(/n/rt.<) along the mountain sides 
ami .sometimes by lolty aqiiediiets lo the fields on which it is to 
be ii.sevl. Sometimes the water of entin* rivers or vast artilioial 
resi'Tvviirs is used in leeding a dense m'twork u( canals 

distributed over jdaiiis inanv square miles in extuit. Such ]'l.Lins 
in Valencia and Murcia are known by the Spanish name ol hiuitas 
(gardiiisl, in Andalusia by thi' .Aralnc name ol cegn.?. which has 
tln‘ same niejming. Many of the old inig.ition works — such as 
those *»f the ]d.iin of 1 arragona-'date from the time of the Kumans, 
and many others trom the Moorish j)eri«)d, while new ones are still 
being laiil out at th-.' ])resent day. Where no ninning watt'r is 
a\ aikihle tor irrig.ition, water is often obtained from wi lls by nuans 
ill waterw heels tmnfrtA) of simple construction. In most cases such 
w heels im'it'ly have earthenware pitchers attached to their circumfer- 
ence by meaiis of wisps i>f esju-rto, and are iiirm'd by a liorse har- 
neSM'.l’ to a long arm titled to a revolving shaft. In recent years f 
manv artesian wells have been sunk tor irrigation. In all, about* 9 
ot the entire surface of Spain is artiticially watered, but in tocKi the 
government adopteil plans for tlie construction of new canals and 
resi ivtiirs on a vast scale. The sysit'm wa.s designed tt> bring a 
greatly increase<l area ol aritl or .semi arid land under irrigation. 
The irrigated portions ot the I'bro anil Tagus valleys yield twelve 
times as large a cro]> per acre as the unirrigated. 

Cereals constitute the jirincijial object ot cultivation, and among 
these wheat ranks first, the next in importance being barley^ the 
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chief fodder of horses and mules. Both of these grains are cultivated 
inall|>arts, but chiefly on the more level districts of the two Cast iles 
- . and and on the jdains of the GuadaUiuivir 

basin. Oats and rve are cultivated only in the higher 
parts of the mountains, the former as a substitute for barh'v in 
feeding horses and mules, the hitter as a breadstufT. Mai/e alsi> 
is cultivated in all the provinces; nevertheless, its cultivation is 
limited, since, Ix'iiig a summer cro]i, it ret|uires irrigation except 
in the Atlantic ])rovinces. aiul other ])roducts gt'nerally vi«‘ld a 
more ])rofltal>le return where irrigation is pursnt'd. Kice is cullivaUnl 
on a largo scale (.»nly in the swam]»y lowlands of Valencia. Among 
cereals of less importance are buckwheat (in the nuuintaiiuMis 
regions of the north), millets, incliuling both the common millet 
{Panicum milia. cum) and the so called Indian millet 
vul^are, the of India, 1h<‘ durrah of Africa), and even (in l,ii 
Mancha) guinea-corn {Pniicillaria 

Among the natural imxlucts of the .soil of S]iain. in regard fo 
quantity, wines come next to ceri'als, Imt the only wines which have 
a worldwide rojuitafion are those of the south, tho'^e 
**** of Alicinte. of Malaga, and nuKc particularly those 
wliich take flic name of " slieriv," from tlie town ol jere/. in the 
neighhourhocxl of whicli they are grown (stv Wini ). loom iNSti 
to iSoo when tlie I'rencli vini'vards sullen'd so iinich from various 
plagues, and when Spain gaN O a great im]X‘tns to Ikt foreign trade 
l>v nninerous tn'aties of conunerci', none of her ])ro(lucls slioweil 
such an incre.ise in exqiorts as her wines. The N'ine grmving ilistiicts 
had former] V l)een mostly in the pro\ inces of ('adiz. Milaga. I'sina*- 
lon.a, Aragon an<l Nav.arre. Then the vineyards spnaid all along the 
Kbro vallt'V and in the Medi(errani‘an sealxuird provinci's. as wtll 
as in New and (.)hl Castile ami Kstremadiira to such an ext<‘nt that 
witte is now produced in all the .pi piovi/ices of the kingdom. Khe 
average re'-ult of the vintage' was estimate'd lutween and .S‘»* 
million gallons in i.s.So to iSS^. and it rose to more than d<Mij»h' 
that amonnl Umards iS<)o. and atnounled in iSgS to ,sSo million 
gallons. In that y< ir tin* total ar(*a utwler the vine w.is i.ifO. 
acres, in iqoH it was v* 170 ae'res. in the hey dav'«»t ihee ultiva 
tion of lh<‘ vim* S]i:iin sent the’ hulk of h<'r wine* e’xports to f ian<<‘. 
The’ iinjiosi! ion ot high elnties in hraiice' on leire'ign wines in i.Soi 
dealt a se've’re* blow to the* e-xpenl trade’ in eeiininon Spanish vsines. 
‘rin* e'Xport eif wines e)f the* south -Jerez, Malaga and either full 
bodied wiru’s style'l (^rncraso -did neit sufhT so ntneh, and I'.iiglanfl 
ami l-'rance' conmint tl [n take’ tniu:li the* sajite’ eimnit it ie*s eil sin h 
wine's. There is also a larije* ex]NMt oi grapes and raisins, e's|M < iailv 
from Malaga, Valencia, Aliue'ria a»id Alicante'. 'The Spanish vines 
have sii lie-red. like- Iho-.e of J-r.ince, from inilde-w and pfivllnxi-ra. 
'The latte’r has done most daniage- in tin- province-s ol M.d ii-.i and 
.Alitante, in Cat .'.Ionia, and in sonn' paids of the Idao v.thy in 
N.iv'art’e and .Aia.-ni. I'he vim-s w hoso fi nit is inlend<‘d tor table* 
use as gr.ipe’s or lai ins are- t raiin'd on e-sp.alieih or on tre-es, e-speciallv 
the nettle tr<‘e (Ctlfia (iu<trahs). 

-\mong (niif tre'e's the first plaee belongs to the olive. Its range 
in Spain embraecs tin* vvlnde* of tin* snnlhe-rn hall »)l the- table* l.md, 

P . the greater part ol the hdiro valb'y. anel ;i small strip 

’ on the vvext e oast of (lalit’ia. Along tin* ba'^e* e»f the 

SiiTfa More-na from Andwjar fo the vieinity of Cordova tlieie nm 
re'gular forests of olive's, embracing humlieds of .square niile*'^. 
Cordova is the lieadepiarters of tlieenl imlustry. Se-ville’of t In* e ultiva- 
that of olives for table use. In ic^oH the yiehl of enl ainounteel le) 
.V* 3 gallons. Oranges and lemons, exe.Imled fremi Ifie ])lat<'aii 

in’ the .se'vcrity of the; winter coll, are grejvvn in greuit epiani it ies on the 
plains of .Andalusia and all round the Medite rrane’an eejast ; tlie* j»e-e l 
of the big.'irado or bitteT orange is oxpejrteel to Holland l<jr tlie man 11 1 
faelure of cura<,’no; ami figs, almonds, pomegranates, carobs and 
other southern truils are also grown abumlanlly in all the* \vatim*r 
parts, the first twf) eve*n in ce-ntral Spain and the nioie* slu*ll»*re-«I 1 
parts of the mirtherrn maritime province's. In these last, however, | 
tlu' ])re'vailiiig fruit -tre*e'S are tfiose* of ee’ntral Kure»p»', ami alxiv** j 
all the apple, whidi is very extensively cultivateel in Asturias, the i 
Ikisepie ITovinces and Navarre. In these provinee s large •plant it ie*s 1 
of ci'ler are brewed. The* date- palm is very gcmeTul in tfie south* | 
easte'rn half of the kiiig<lom. but is ciiltivaieei for its fruit c.nlv in i 
the province of Alieaiite, in wliich is the* < e;le*brated date'-grove* ed ] 
F-lcho (q.v.). In the semtliern preiv me e-s fle)iirish also various sub- ■ 
tro]»i(.al exoticx, such as the banana, the \V'<*st Imlian c herin-eiv’a, i 
and the; prickly ix;ar nr Indian tig vvlrans), the la-^t Ire- 

que'iUlv grown as a lie dge |.)lant. as in enhe r Me diterrane-aii • ourMra 
and extemdimr even to the southern part ol the tabh'-lmid, It r-. , 
specialiy almnelant on the Pialerarit Ishinels. Tlu'ac'aveor .Xme riean 
alCM* is cultivated in a simil.vr manner ihrougliout Amlalu:-!;}. ^ 

Cotton is now rultivate'd only here and the-re in the south; but I 
sugar-cane is, with sugar-beet, Ix-coming more; ami nK>re of a staple ■ 
in the provinces of Crranada, Malaga and Almeria. Its 
Sugar* cultivation was inlreKluced |»y the Arabs in the* 12th ; 

Century* or later, and was of great inqxu tance* in the kingdeun ed ' 
Granada at the time of the ex]mlste.m ed the- Mexirs (j4Hei!, but fix', 
since undergone great \ i< i^situdes, first in conse(|uen< e of the intro* . 
duct ion of the cane into .Americgi. and afterwards bc'cause of tlie 
great development of lifxd -sugar in central Europe. The industry 
received a powerful st in ulus from the hjss of the Spani-h f olonn . , 
in 1^6, which Ircxd the Spanish growers from the rivalry of th»*ir i 


most successful competitors in the home market, Tn tool the 
oflicial statistics .showtxl 21 cane-sugar t.atones ami 47 beet-sugar 
factories with an annual outjwit of about ioo,(hx> tons. 

In the pr<x1uction ot pvxl-fruits and kitchen vegetables Spain is 
ahead of many other eountries. The chick-pea t<wms part of the 
! dailv focxl <d all classes of the inhalutants; ami among . . 

other p<xl fvuits large ly culiivatev! are various kinds * ••• 

of beans and peas, lentils [i'tvuttt Irns), Spanish lentils {l.athvnut 
sativt 4 s) and other spet ie-s of J ttthvrus, lupiiu's, A*e, The principal 
lexlder-crops are luci'nie (.Mo/naga sntivii) ami esparcette (a variety 
of sainfoin), ('lover, txirticiilailv crimson clover {Trifolium /«- 
i curnatuni), is grown in the uorihern pioviuces. Among vegetables 
I garlic and onions take the clm*f pi. ice. and form an imlispensable 
I part of the diet ot all Spaniards; besiiies these, tonialcH'S and Spanish 
I jx‘]vper are the pimcipal gaitlen crops. Among the vegetable 
I ]>rixlucts not yet nu'iitioned the mo^a import ant are the imilberry, 

I grown in almost all ]uovimes. but ]uiiui])allv in Ihose bordering 
j (»n the Mediterranean, and above all in N'aleiu ia. lh<* cliief seat (d 
the S]xinisli silk ]Uodiit tioii and m.iiuilachiii'; toban'o, which i.s 
also inqxirteil. hemp and flax, giown tliietlv* m Galicia ami other 
norllierii provinci-.s ; among live plants, madilei. sallioii. woinl 
j (Isd/is //iic/enu). ami wild woad ot dvei’s weetl (/iV.scdu h4troI(t)\ 
ground-nuts ( Inti his hrf'ri^m j), giown for tlu ir oil, lor the pie- 
paiation of which tlu* nuts aie expoiled in i onsi<leta)de quantitv' 
to T'faiice; liipiorice. cummin, colocvnth. Ac. I•.'.palll>. cliiellv’ from 
1heari<l kinds ol ilu* south cast, islaigelv esporlid loGieat Ihitain. 

Dc'ipilt' all tlu.' ellorts oi tlu* bleeders ami ol lie government. 
ti detbiu* lias gone on not only in hoise leaiing, but also in other 
classe.s of JiveslfH'k siiui* Ainon/J the eause.s ... 

assigiieil for this decay is the fai ( that lioise. shi'ep, ' 
goiit. and swine rearing is becoming le.ss reinmierat i\ e. Hi*avv’ 
taxa1i<»n, ag’giav ati*d i*v nnet|ual dish ibid ion ol ilu* bimh'n, owim; 
to insnflicieid surv ev’ ol tlu' asse.s.sible pn>perl v, has also l oid ribiili d 
to the (let Itm* oi this and other bram bes id ^p.misli I. inning. 

The onlv animals belonging lo Spain still notefl hu Iheit exd-lleiu e 
nre luiih'S and asses, whu h are tecogni/eil as among (he l>esi to be 
found anvwliere. (ijials aie mo'diy bied in the moiiidainons 
dishicts all along the Spanish side td I he I'vienees from hiseav lo 
('.it.donia, and in lladaioz, Ci'ieeKs, ( iudad be.il, (iraiiada ami 
1 .eon ; swine in Iknl.ijo/, I .ug»>. Oviedo ( .'u ' kv, and Coniima. The 
pork and hams (d i‘‘sheiria(liira au- (aim»it ; goats* milk and ( lieesi’ 
tire iiiiporlanl ailiiles cd iliel. In some dishi< i.s a single pea.saiil 
(dfen owns as many as <ooo iiea<l ol goals. I’.e-iides the lallle 
reared for field labour joid (in Ilu* noil hem provimes) lor regular 
dairv^ farming, bulls lor bull fighling an- r penally reaieil in nianv 
parts ot Hie numtiv', ]>ai t ii iilarlv in the hiK'sIs oi Navarre, the 
liioiiidaiiiM se]).iralim( Ilu* two Cashles, I he Sietra, Moietia. ami the 
Serr.'inia de l\‘onda in (danada, and also in sepaiab* emlo.iin's mi 
tin* in lands of 1 he ( diadalquivir. Spanish sherji, which once loiiii«*(I 
so inqiotiatd a part rd the national wi'altli, art^ iar limn having I he 
sanm imporlance at the jui-sinl dav. 'The inosf iamoiiH bieeds 
of S]>a.nish shec]> are tlie merinos or migrating sheep, vvhii li om e 
broiigld immense revenues to the slate as well as lo Ihe laigi* 
proprietors to whom IIm*v niosllv' lielonged (see Mi aiNo). 'Tliese 
sliec'p are pastured in dilb'ieiit distruis in summer and winliT. 
Their winter (|iiaTteis an in the lower parts (d I, eon and Estreiriaduia , 
IhI Mane iia, and the lowlands ot Andaluaa. their suinmc'r (iiiartei . 
tlie moTt? moimtaiiioiis distiiels to tlu* e^is! and luirlh (I'laseiKi.i 
in tlu’ province ol (’,^u ere-,, Avila, Segovia, ( iieiua, Valeneia), wIuj li 
an* not so miu h allectecl by tlu* snminer dioughls ol the I'eninsuliu 
'Tlu* mode ol Ilu* migration ,ind llu' routc-s lo be tollowefi are pn*- 
scrilieil by law. b-atli I1 <k k (omisls cd about lo oof) sheep, under 
the command of a maxf^rtil, and is divided into sec lions (onlaining 
about 1000 each, each }(*clioii utuler the charge* cd an ovc-rseer 
(<*«/>«/«,"). who is a.-^nsistc-ci IfV a iiumbc*r of ‘ilu plierds l/vis/erc.s) attended 
by clogs. Thc! shc'plurds, nulelv tlacl 111 a slec vc h s.s slu*ep.|.m 
ja*kc*l, the* w’fsd outside*, aiuI leather bre-et hc*H, ami lc»osc*|y wrappc*(i 
in a vvoo!lc*n mantle* or blanket, are among the* ino*-.i sit iking edejee Is 
in a Spanish laiulscapc*. c*,jic*< iailv <»n Hu* lal»|c- land. 'Tlu* migratuai 
to the? siimnu*r cjuartc-rs takc*s place at tlu* laginning cd .Aiiril, th * 
return at tlu* end ol Si'plirnlx'r, At cuu* tinu- the rcwiiet*-, of merino 
flew ks enjov'ec! tlu* right cd iiriiig their sh«*e)c dining their migra 
tions on a striji Cjf ground alaiiif ion vrl,. m fuc-adth bcirclcTing tin* 
rout rs along whicli the luigtat ton:. h»ok jd.uc*, but this right (tlie 
wt .tif. as it w.as c.alleti) v.a-^aboli In**! in I >*. a:, juc jiulic lal tc) rnl- 

tivalion. The nuinbc*rs of the* nieiino, have l/ci-n greatly rc*cln(f*cl, 
and they have been re]da« cd bv c oar-c* wfx 41 c*d lucreds, 

I'l Jions. ’i lu* calf. lung cit luiiriu s, s.n< lines, am bovie.s and 
salmon rni tlu; coa.ns ••iii(>lov;» large numbens of jfishc-rriieii faboni 
r*7.ooo in loio), arul the s.dtirig, smoking and jiacl ing of tlu* fii t 
thr(*f* give* c*mploynic Tit to many oHurrs. In 000 tfic-rc* we re about 
400 sardiiic.- cur ing ••stable hments in tlu.* kingdc)m. 

Mtnrrals. - 'The* rnincTiJ rc.*sources of Sjiain ate /-s yet far flora 
being ad»-quatel*y t uiti«*d to account . N‘j European < - - oe ; v p:o 'i:- - : 
so gr'.*at a varic*tv of minerals in large jimount, and in He* prfxluc1u*ii 
of tccpp».*r f#rc’, lea l ore and mc.Tcury Sjuain hcafls the: list. In lh»*. 
prmlucliciTi of sail and silver it is c*xia*llc*cl only l)V Austria-Hungary, 
and. as regards .silvcrr, not alw'ays evt*ri by it. Iron ore is c.hif‘fl;/ 
ol^tained in Ease ay and Murcia, the forme r yielding l^y far the griiilcr 
quantity, but thc hcttcT yielding the better quality. 
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.Ml fKccnt .'^1. fru .11 fr.'iciion nf ih^ coppor ore. is obtained from th^' 

р. -oviMco of Huc 1 \h. in lie U ell-known mines of Tharsi.; 

j .:ni Uio Tiulo {(j.v.). '1 iit* of<! is oljiaiiiecl chinfly in Murcia 

с. ;h 1 i.'.c a. The f. aaon.s i/iincs t)f Linar<;‘i l^don^' to the; latter pTovinr.c. 

Ar'!c'iitilorous lead is cliieMv produced in Aliiierfa, wliich also pro- 
f luces most of llie .-.ilerr ore of otlicjT kinds (jxcopl arpfcmtifcnms 
r r^per ore, whi; 1» is (.-.ilinly obtained troin Ciudad j<cal. The 
s ill more celeb;. de l mijios of Ahnadcn (q.t).), the richest 

in tlu‘ wodd till llni di .co.cry of the Californian mines of New 
Almaden. l»elrni;^^ 1o (dudal Kcal. and this province, lo^{ethor wilh 
iIr -1 of (ivicflo, funiislies tie* wliole of llie Spanish production of 

liis mineral. Sp.mi.h '.dt is ]>arlly marine, parlly derived from 
I . iiie i;])rin/'s and parlly from rock*s;dt, oi which Iasi there is an 
e jliie monnlaiji at. (.‘.avdona ((/.v.) in Jiavcelona. Coal is chiefly 
c* ... lined iiJ Oviedo, Valencia and Cordova. The ]>ro'hic(ion is 
y ,;!(! jn:si;rnilit:anl com]>.'ired with the e.'iteiit. of the coal-bearinjj 
i' Is, wliicli arc eslimale l to Cf»ver an area of ahojd. ;^*)Oo h(\. in., rd 
’;irh JK.Mfly a 1hir<l belont<s to Oviedo. Aiuoii|.; the Jess im)»orlanl 
Snuiidi minerals are niatir'anese (chiefly in ('iuda<l Ke.il), anlinmny, 
e')M, col)all , sodic Hulpliate, sulphate of hariimi (i*arytes), )»hos])hr»nie 
lo'.ind in Caiceres), ahmi. (adpliur. ka<iliii, ii;f»nle, aspli.i.lt., iKsides 
. ’ ,i,riely of Imildim' and oinaiiK'nlal .stones. In 1905 tla* workmen 
;npl(*ye 1 on mines in Sip, .in mimbeied jo/j,ooo, and the lf>lal value 
nf the output was (slimadMl at /]'/, 7, 14,^05. Ity the law of the 
o’h of ]uly 18^,0, a number ol imjiortanl mines, includini;; all 

; ic salt works .'uid roc k-s.dt mim^s, w'ere reserved as state i»ro;)ei (y, 
li'.il jinanci'il nec.<‘ssities conqielled the e,o\-erium‘i)t to r.uriend«-r one? 

1 line after anoth(?r, so th:d at present llie slide ])osseH.ses <»nly the 
\ 1' .'( nry mines n.nd some sidt-works. Miinv <>f the minc-s have been 
s,iM,nled to fore.it;n fpiin('i]>.illy Itritisli) eoinp.'diies. 

tmrs. Tl»e maril iine provinces, beiiij^^ those most favoiir- 
nbly situated for tlie inpiort of co.d, and, where m’cessary, of r;iw 
tnateriid, are the chief sen.ts of Sp-mish mannfiu t ures. The principid 
miimifaet ur<‘ is i h.d of rot ton. The exports of .Spniiish cotton 
were, iinlil llie clo.-x* of the jgth C(;ntiiry, luirdly worlli inenlionin;/ 
out!;ide the coloni.'d in.'u l‘«‘ls, wliich look an avi.Ta^n.' of two millions 
r.leiiintj in tliediu'.uh' r.S.SS This outlet is now almost closed, 

; s llioninv niii-stersot Cubii, i’orto Kicoand the 1 'hiii]>pines nolonjjcr 
pv)d‘(d S]tdiish import.s af(iiiiisl Jhiropean and Anusican com- 
P'lilors. ikd tins ior.ii luis lKs*n to a ^freat extent eom])eiisatt*d 
h the evjvini.ion ol tlie homo marktd for cotton, iunl the Spiinish 
i.i '.mil.ii'tnnTs lire nimble to meet the wants td llie popuktlion, liir,i;e 
<liiii.iitities of ts>(t(»ii no«>ds beiint imported every ytiir. The eotton 
i i'liistw w.'is lojiK prinei])a 11 y ee.nlre<l in C.didonia. and mainly in 
,h(‘ ])rovinee ami town of J liircelona, famed also for their mami- 
v hires (d la<‘e, woollen jdul liuen j^oods. The northern province,s. 

(. ;> -( iidly C.nipuzc(K'i iiiid Hi.icay', Niuiirn* and Ovie lo, h.i\e 
( 'nwed in the wake of Cidnlonia for linen and cotton iiulus(rj(‘s 
:.;d Jor p.iper mills. ldii\ s])iimin,U i.s contiiied lo (kdicia. The 
^hl; indiisiry, llum,L(li iiiiideciuide to meet the home demands, is 
.‘•'live in Valenci.i. Murcia and Seville. Metal imUistvies, at lirsl 
li, idled to the lias*pie I’rovinces. piirlieidarly arouml have 

r-piejul to Asturias, Alinena, (Jalici.i, near the iLfival ore brtls and 
ill tlie vic.inily of many coal-mines. In the same Asturian districts 
the fjcna'inment has ils lonmlries and fai'lo.des for makin.ti arms at 
,La *rrubia and Ovii’do, Tnk-do bein^t onls’’ now hunons for its bhules 
iiml decor;d,i>'e work, nhile the foiimlriesal Seville ami Seijovia are 
uniinpo’tanl compared wilh those of Astir ins. The manufacliire 
of liM-tlier. iuioihrr ^;p.):il.sl) indiisp y of old ii'iiowii. i.s .still exl<*nsiv<-Iy 
lan ii'fl on in < al.doiii.i and elsewhere, but llu* iii.d<iin; of (ifrr/tea/n 
has loiifi eeast' 1 to be a speeialiiv ol t'oivlovn., frmn which it tal><s 
ils name, (doves an’ made in Seville and ISkubid. .shoes in tlie 
ikdearic isU’s, ehiellv for Cuba a.ul Porto Kico. 'Idle esparto is 
twi: ti’d into conls and ropes ami the staple inatuni; so common on 
llie lloors nt ‘bfianish Inmses of a.ll clr.ssi’s, ll\c estrra. Sov,]>. c!u»eola1e 
and co’k m.;.nnlaeUi!<*s are a.nMnjLj the ]iroNperoMS imlnsnies. Tlie 
me may be siitl of cliaivo.il. both lor he.’dini! and mechanical 
]va:pos«'s. The l.irt:e furnaces for tlu* dis( dial ion of mercury at 
Alinailen were at one time lusOeil solely wilh charcoal obtained 
fi ru the i'H’fiis ti'ru.^. 'Idle maUinit of poreekiin is ehietlv 

c.iiried on a.t Si’ville. Idic war of t.irilis lusween I-' ranee and Spam 

after iNoi n.isan iiidne<Muonf for an e\iv.io:,!itin.ry doveiopmenl in 
the iii.iUim’. of bmndy aisl liipimirs of evi'vv kind, of frim preserves, 
tiolted 111 •.(IS. Ac., in N.ivari'v'. the I tiS'pie I ’ro\ ints’S. Cai.donia. 
and ('N v'u M Tu doii I and Amkdusi v. S]>ivial moniion must be 
madi' of the ri.Mif.iCM’re of toliacco. a loy.d ino’it»]>oly, hinncd 
onl to a issnp.oiy, wl i h increased the f.ieioiies from seven to 
twi'l\ e j'Jid bej.\.n by p.'.\ i the Uen.snry ^.i..|oo,ooo ;,»inn.dlv. 

'i'll'* d e ide f. ' d ,v, Spani h-.Amerie.in W'.ir (l^oS ioo*''l. 
wh'cb m.iy be ie‘;.irded iS a ]»eiiodof iiuhisirial and commerci.d 
Kvo’.ir. tract ion. w.'.s ni.irked by a very nipiil increase in the use of 
rhrAiiiiy to.' lie.biinji, Imviion ami other pnrpose.'<. Owinj; to 
the abnndanve ol \r. ter-povei to be obtained in iIk* mouTUainoe.s 
rej'ions, the.se new iintie/takiiiirs ^woved very snecessful. Sfxiin is, 
o 1 the wlude, a cottflitry wbo-e pm ’ u 'doTi f 11s f/.r sluvt of her omi 
retpiiremenlB. ]noiei ie.\ tuuv.e in .; l;vt, clie.ip ]K>wtT and 

chc'ap lalKnt^t|l|m there is rtMm tor much industriiU develop- 
in 'lit. Ddteworthy that Sp.inish ca^iitali.sts ate. a.<s 

a of the C'.- t.dc.ns, \r.;.h.lv consrr\;.i ive. 

llenceTOte‘ta|nW for thi esiaWiAtncnl of vhv,Tiv\d iniiiiytries was 1 


almost exclusively subscribed in rrcrmanv, Frr.i^ce, Bclidnm, Switzer- 
land and the United Sialcs, just i!.s, in t he • / hit. .n.ui y, the railways 
and mininf^ industries had U-'en rmunly lina i by Bnti.sh investors, 
and the Valcncian .silk industry by Joeiich. .Another feature of 
llio pcjriod of rccomstruclion wa.s llie formation oi iiumeroiui trust.s 
or combinations ot producing' conipanie.s desi’pu .1 to take advanla??e 
of the high tariff, and lo re.strici co t ]>ciiiio’\ Iciwor expcn.ses and 
raise prices. The paper, sm'ar, salt, pi.'irolci.i 1 and metallurgical 
industries were subjected to ihi.s proce.ss, but in nocase wasil possible 
to secure a com])lote inonoj)oly. 

Commerce.' — J’ossessing varied rc*sources and being favourably 
sitnatixl for commerce, Spain ini.fdb be exjx.'cied to lake a loading 
place among the? trading coiiimunities of l’’urope. 'i'his it did at 
one time hold, wlien the treaMue a((|uiied by the discovery of 
America and the aimjiie.st of Mexico and I’ciu was .squandered 
in the jmrehase of various cominfK.iities from Jbigland, the Xethcr- 
land.s and other count ties. This juriod of outward prosperity, 
h<»wcvcr, was also that in which tlie sef ils ot decline were ]»lanted. 
'i'he expulsion of tlie Moor.s from (baiiada was eonteniporancous 
with the discovery of the New WoimI, Hundreds ol thousands 
f»f Moors were driven c>ut fnmi the coinitiv on snlhseijuent occasions, 
and in the act Spain lost the best of Jicr agricnll urists and handi- 
craftsmen. Tlie Spaniards of that d.iv, excited by the hope of 
rapidly acquired wealth and the love of (fiilure, embarked upon 
a career of discovery, and a.gricullure and niaindaci uring industry 
fell into contemj)t. The los-s of all htr possessions on the American 
mainland in the (‘arly jiart of tlu* itAh cent nry dealt a severe blow 
to tl\e foreign cofutnctcc of Spain, Iroin which it only recovered 
about 1850, when imports and c‘X]>(>rt.s began to inmate. Alter the 
resloialiori of the l-iourlions (ib/f)) the first < abiiiel of Alt)hoiiso XI l.V 
leign .slopped the ojieration of tin- taiili law of llie Wexolution 
an<! reverted to protection. In 188 j a Eiluial cabinet levived the 
sy.stem of a gradual reduction of inqiorl dulic’.s lo a fixed maxi 
mum, and made eomnievcial treaties with Jm-hu'c and several otliei 
nations, which were followed by a treaty vsiih (beat Jliitain in 1880. 
The* foreign commerce* ol Sjiain rajiidly cli vc lopeil in tlie ch*ca»]( 
io82-i.Sc> 2. (ireat Britain. France and the rnib-d Stales figurinji. 
at the head of the imports, Cireat Britain and h ranee at the head 
of the ex]>ort.H. The export.s oi Spanish wanes to Fniiice alojic 
amounted to /i 2,000,000 annually. When I-'rance and other 
ICuropean nations abandoned free trade for tnoiection towards 1890, 
a strong movement set in in Spain in iavuui ot ]>rotc c t ic*n. In iSc^o 
the (.'on.serv'ative cabinet of Sefior ('aiiov.’ s raised the duties on 
agricultural tnodnets, in i8c)i it denounced all the' t tea lie’s of com* 
merce that included most -favoured iiiHio.i treat men! e laii.ses, and 
in i8t)2 a new tarifi law established roioideral ly higher duties than 
tho.se e)f 1882 • in fact, dntic.s ranging Ivoni .pi to ^oo The- 

subsequent revision of the tarill, coiiqile’le d in leioo, involved no 
serious departure from the economic ]>olie v iiilo]>ied in tN)o. 

'rhe* following table- shows tlie value ol Spamsii imp U’ts and 
cx^xirls for a number of rejiresentativ’e- ye-.irs alte’r !8.tS : 


Yi’ar. 

Im])orts. 

J'ixjM-iris. 


i ' 

/ 

l8yO 

(),;!Oo,ooo 

5, 2 40.0(H) 

lS(K) 

I 4.8!!, 01)0 ' 

1 «*.' >82, O' 10 

I8(»5 

l(‘, 202 .O( HI 

J 2 , 804 .;m )0 

1 870 

20,870,000 1 

15,' 182.000 

1875 1 

! 22,812.000 ! 

l >,08 I ,et' HI 

1 S80 

i 28.482,000 

25.0 10,000 

1885 

pi, 5(10, 000 ( 

'2 y .flJO.i »'.M » 

1 800 

!7,04t*,eHio j 

57.5 1 o.oeH) 

1 8()5 

S.p’.oeH) i 

32,l«)Ji,ooo 

ie)cn> 

34,400.(100 

2 8,0 ', "v, 000 

1005 

32, ;2o,ooo 

*)('). Ol 2, <»e>C> 


The principal e-xyiorls inchnle nvM.ds and other minerals; wine, 
sugar, Iniit anil other alimentary sidislaiices, cotton and its nianti- 
lactnivs; anim.als and their produe i.-. incln<ling wo -1 and hair; 
timber and wrought wood. 'I lu- priueujul imports nielude gram, 
do led lish and Ollier foovl-stulis; livesiucU and annual yiroducivs; 
machinery, vehicles and shi]>s: stone. niimTids. glas.>. .likI jioiiery; 
ilrugs and cdu-mical j>rodiicis; te.xiih-.s and jaw eotton. Great 
hriiam, France, llie I niied Suite.’^, (.e.rrnmy and Bvirtugal, named 
in the oriler of their imyvortaiue, are the chiel e imsumeis ot Spanish 
e-xt). rls. The cdiit’f exporters to Spain (in tlie s.iine order) are Great 
Bni.iin, i'mnre, I'uba. Germany and J‘orn:;:.d. 'j'he foreign trade 
e»f th ’ country is ol course c-irried on m indy by sea. ami of the 
1 ind commerce l>y tar the lirge.sT proporwon is with or through 
I'lMiice. The smallness of the- trade with i\*niigal is partly due to 
tlu- similarity of the chief ]m>diicis of the two countries. 

ttnd An.'/gab-ew. — Spam h.is jj M-alxiard prcA inces, w*itb 
more than 120 pons ot some imtv<>naiici\ 1 Iv- m -rchant nav'a’ 
ot Sp.un, far from dec eying ihnnnrh tn*- lo.;-; 01 her colonies in i*q 8. 
se-cni-i to have U-en given tvesh iiupeTns. Manv J in '.bi-h raid French 
steamers have be<'n purchased abroad and n ition.di/ed. In 1005 
tlie meiYantlle irninne comprised 449 steam ■^hr.>s c*f 4^1.84'* tons, 
;.u 1 54t sailing ve-^std-; oi 85.58;! tons, 'i he saiiai'.f v» .->* Is aie 
eb’vux v.-ii;g in nuinber.s in the exterior trade, but not in the c-oasiing 
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trade, which is decidedly developing and ocenpyinp more craft. 
Jt IS carried on tjxcliisively under the Spanish flap. The Ashing 
flef t, chiefly sailing boats.’ i> alst'j important, and is manned by 
a liardy and iictive coast population. In iOf'5 io.-j2 shi]is tif 
I6,y)5,2t»7 tons eiibTecl. and of | 6 , 442 . 3 S 5 tons clearcil. 

Hanking and J lir Bank of Spain (iianco de Bspanal has 

a ciiarter whicli iuis been r«‘iiLwod and enlargetl several times since 
its lounliuion :i)ie^ i he I oration, and its privileged note issue 
has had to be grata:. !ly and veiy^ largely increased by legislative 
authorizations, f.‘s]H-LiaUy in iSoi and 1808. as its relations with 
the treasuries of S]).iin :iV.i ol lier colonies increast'tl; since nothing 
in the serviivs rriule* ' , l>y ihe bank to the public would ever have 
jiisfiliett the y.owth of tlv note isvut* fin:t to thirty millions sterling 
in iSgi, tlv n bv tj.iaK stride.^ 10 fitty and over sixtv*one millions 
sterling in 1890 aiul 1000. At the close of tht' loih century the 
remo<le)l(\i b.-mk chart ^ which is only to expire in 1021. authorized 
a maximiira issue oi / 1 t)o,ooo,ono. on condition that the bank keeps 
cash ill luoid, g.'ld an ! silviT in e<|ual quantities, equal to a thml 
of the note's in circul .t ion nj% to /oo, 000, 000. ami <'qiial to halt the 
amount issiu'd abow tli.it sum. tiold has practically tlisappeared 
from business o! r < .\ kind since tSSi, when tlu' jin'iniuin l»egan 
to rise; it riMclied a luat.irium o! J 20 during t lie war with America. 
Afterwards it uii)p])rtl tn about 30 in moo. jiank iiot<‘s and silver 
cuiii have been iiraclicallv the currency tor inaiu' years. 

i itneurv, U n^}ff Mea'^urr.^. ■ ‘l iie metric svslem of weights 

and miMsurev w.is otliciallv adopted in Spain in 1850 and the decimal 
monetary s\st<'2n in iSri. In the casr of th* weights am! measures 
the I'rench names were .also ado])ted, witli only the necessary 
linguiMir. ( han/i'^. ( ertain ob’er '.landar.ls iiun.mi in common 

the /);//!/ I of lofj ll> ;woirilu])oe- tlie lihra (l‘oiq Ih 
l ii* <fn a imperial gallons mr wine. mqierial 
gallons lor oil), i Iv- /./f/; .'.aM 1 imperi.il luislie!s>. In the case tit the 
eurr'iitv the oh! SiMaish naiU'- ol /'<></./ w lei.untMl for the 
unit (tiie tr.ane, o.bl.'i, 1 pr<irt(t is di'.’idr.l into too t 
Ac' fine t<' iis ]i.tt \‘..I -’5*225 ]«eset.’s’ M'e about (upial to /i. 

Init the .let'Cil value ol tie* peseta is al>out ^Ad. In law, there is .a 
d.tiuld • si juiar ! o! \ali!i . 'ilvei .and gold, in tlie ratio ol i.sj lt» i. 
Bui lh< '.iher com huh is legal lender up to any am<»uiil is 

the 5 pesetii pie'^e. ;in I Mr- coinage’ ol this is restricted. < hie 
pn . 'ia ]ueees iM sil\er, iiiM JO-, to- an<l 5 pi’seta piece’s in gold are 
a!*^' curo’nt. liiiore the inirodnction ol the deidnuil nionelary 
^y .iem I h«' ])(■' ct;’. Win tlu hiili ])arl ol a /)c.su e/ara. whicli was eipial 
to Jo rcn/. c'c i'o'iU/,..r r.Lllv'r more than a s-fr.aiu jdeee. ‘I'lieonly 
pa]i<T motiev con' is^s ot tlie notes of the Bank of S]>aiii. 

i'itiann.- Spanish tinanee ]iassed through many vicissitudes 
diin/ig th' rtph centioy. In th<’ reigns ol her linaivl \’II. and 
J-^ib' ll.i 11. the creditors ».! the y.tal<‘ had It) suiter se\ er.d snsjieu. um-. 
»)1 p.; vineiits ol Ml Ml' d.ii. a" ' reductions Itot h oi c.ipit.d a ml luifosl. 
hurme the Ke\ Mlaten, h' ;n t.sos to 18;,}. ni iMer- riilmniife! m 
bank‘".r,'i< v. B.ivnu n’- <'i mlcrcst were oiilv ni part resumed alter 
the |\’e ion in .end in 1882 tlie governnu’ni ol King 

.Mp)|oli.-.o XU. propo I'd .OT.ailgeiuelit.s to t.Ulsolidale the jlo.iling 
.'ind tre'-.iiry deh*’ of ill' I’eillllsula in the j.hipe of /yo,oMO,no<, 
o1 4",, sti'f'l,, re'!( .’Tu 'Me in .10 ye.ars. ami to p' .'nce and e )n‘-.(>lida1«- 
the ol.l evt -noi ,0 ' in*' rue' rie'blv. then exceeding /.iSo.ooo.twMn in 
thelormol / 7.s,.^4o.o< io o! I'xierior^ delit - eMaiipl Iroin t.-ixation 
iim!e»- an iLgieeiiu 111 :«> that eth’cl witti the'<ouncil ol l<»reign bom) 
li' l l-rs in l.oml.iii 0,1 tli' jMh of June i8,sj and 477,8.|o,o<»o of 
]'erp ‘.ual interior 4 " . The coloni.d <!et)ts were not included in 
tlins.- ]d ms. flic <!el)t^ f,* Spain were liirlli'T mrreasejl in iKoi 
bv a consolid.o ion (;t / 1 o.o- lO/^oo (d floating debt turned intc^ q 
rede. uilI'I*. -tock siT’ulai lo tint ol .i8^j; am! lliC'. did not previ id a 
tT grov. Ml oi li'id'*ig d-lus out (.1 ariumil <IelH its averaging, two 
to thi'-e inilli' n durnig tic hist quart* r of the ifgh century. 

The flo.iting de!>t in 1900 ha<l «5wollen to /-’pJtq.qoo. 'I'lie gf»vern- 
inent ot S]iain li. vnig guar.anltefl the colonial debts ol C.uba and 
ol till' l*lrb;'*pi'a*' w Jien lli*i'.o coloni' s wi-re lost in 1H98, Spam was 
li'i'tjier s.i'ldlef! n.'tli y .p>, j 1 o,oo< j of Cfflfuual Coii'.olidafofl 'If-bts, 

c-Tu! with tiicexp. n I'.o! tlie w.ir- amounting, besides, to /b ;.257.ooo. 

< onsf.quently, tlm Sp.ini-li ."overnnicnt hurl on* e more to afi* nip1 
to m ik«' bot h en 'r. me- * I v asking its creditors lf> a^s« n1 to tlie 
Mi]i]nes-,ion <»i aii Mi* .‘.r.* a'd/utv/n ot imjienal ami (''loiiial 'di»ts, 

! to a tax e{ jf. on i!ie coujioris of all the liebt', whiKl ' fh< 
.:;i" Mine ♦]!»• ('..r - . w( r'e asked to authorize a < *;usMidat um and 
’ /.Tt -a 1 ), flv>iimrr and w.nr debts and un .'.nnurd iiirreav*- 

. ' joo >0 ill aln ..d’.’ l.e-ivy lax.dioTi. I dider t heer. modifiratifins 
'-o,' a- 1 ',1,1 at the *.l e-e oj the Jotl; (I'ntiirv . e>,<h'‘.p.e of 

.4:,' ' • . tr*,.'er;. *le'd, consisted ot yqi, 750,4.00 r>f eM, nor 

0 !’. '■■:!! Of;, a.,:d, - m mj>ted from t'X.-ds.ji on tie (zj;’ifjon 

of b<‘mg h*‘i i*y fore: m-'r :. of /274» c)r>o,f*/Ki rg .p ,, intiTior ce»n »,)s^ 
and of /oo.f)oo,o<K» of new 5**., consol* , r< T\l u mn t he war and flon’ nif' 
h-bt'i. In January 1005 ti<p tot.d out stam’.ing ^'.ebt d ) ptis 7 ,o.#»<»4» 

^ r !* * ■ ! ‘<<4 »,8 1 .-.vt.''"" ; t'm' ipd.'J -um v.:i- tiiU'. aj-j-nuxi- 
i.Td '. *';.: ! ’ ■ ]<T h-'ad of t)i' jKjTtijj i? .on .''-nd the 

< ■ T’l ! tr> .-dH" * 17s. od. te.-'fl, Tb-tween ;:rid 

190’ li" r • enne varied from y ^o.o* < ofio to y qo ooci, 

and ihe* in litor ’ - a’ : rsximately <.'<pial; d^lait'- were (ojnnioij 

tuw r X t.i" fd Mes j>er;od, s-urj/lvses tow -.r h t/*- * m 

T •- : n '• * ' M,- I '.ic':** ^ the ye;.r iqo^* nriy be i;.| f-n a iy; .< .! 

ina^r-’u ); ir.-.'!** l-vl then ree tme ! P- f>f»rrfi d fon'htr r. .. ’"i 


the disturbing influrnce of tariff rrvirdnn in loof. and Mm fnilim* 
ot many crops in 1907, Ihc estimates lor showed that the 

revenue w.is ih’rived as lollows ; Ihrecl luxes on laml, house's, mines, 
industry atul commerce, livc'stock, registration acts, titles ot nobility, 
mortgages anel salaries paiil by the' state'. M8.ojo.8t»n: indire'ct 
taxes, including ciisloms, excise, tolls ami brulge' and fe'rry ehie’s, 
i i4.74S,ooi>: tobacco nu>mqH>ly, lottery, mint, n.itieuial im»]>erty, 
nalatice' Innn ]»ublic treasmy, A'c., / 8,s^,8,qoe»; total /.| 1 ,(ij7,.:oo. 
The* princi]Kil iit'nis ed exfM'nelitnre* wen' ; Public <le'bt, ^PMeio.qoo; 
ministry ed war. /e». an .100; ministry ol public wot ks, Ac., /q, <170, 5 
pen.sionH. /,2.88 i . 400. riie total was > 40,020.740. 

Coftstitutiofi and (im nnicnt. Spjiitt is ;;n lu'ieditan* inoimrchy 
tbo e‘onstit\ition of w'hieh was voted la the' ('orte's ainl bii'atnc 
the fimdamcntal law of the qotlud June i.Svfi. This la\N fives 
the order of sniressinti as follow', ; shoiihl ni» h y:it iinate descen- 
dant of Aljihonso XII. survive’, tlie ‘ IK'cc .sioit devidws fir.M 
upon his si.stcrs, next upon hi'^ aunt and )u r 1< ' ilitnalc ele'.M'en- 
dants. and fitially iipedi the legit inuite de.se, ndants eti tlic 
hredhers of Ferdinand \’ll, iinle'S'; il.e v liavc been cxi’lndi'd.*' 
Sheiuld all line's lu'ceinic exiinct . tlie nat ion ir.aN eli'ct ils tnonarcli. 
I'hc sovt’rcifrn lu'eMincs (d a, ‘re on I'ldnjilet inp hi', or her sixtecntli 
\car. He inviokdih'. but his ininiMer . aie respon.'ihl,' to the 
( ones, and none ol his decree’s is 5 alid nnle'ss e-ouniersigned 
bv a minister. 'Hu' sove’reign is grand niaMer ol ilu’ eight 
Sjiani' h ordeTs of knight I hkmI. t!ie ]iri!ieij»;i.l o| which is that of 
th(’ (folden Idee’ea' ('roi,*«»n <le Oro). loiiiuKd in i.p^i by Philip 
of Thjrguml> . 'riie chain ol this onle-r sni rounds the ro\ al ai ms, 
in which are ‘ ine'lndeel, be' idi”; the’ arms ol ( e.'.lih’. l,<‘on, (Iratt; ela. 
and the* lilies oi the'mval house* ol lloiirhon, 1 he* arng. of Am ii ia, 
Sie’ily, Savoy, Prahanf and edlie rs. 'Plie’ n.ide iial e'oloiirs are reel 
and yellow. 'I’he' flag is ilivieleil Into Ihne* ludi/ontal stripe’s, 
two re*el Stripe'S with a Vrilow’ one' between bearingtbe royal arms. 

'Phe legislative’ authority is cxeTci erl hy the sovereign in 
e'onjunetion with the (’ortes.a body Kdiiposed of twe) Jionses 
a senate and a e hamher ol deqiutie .s. 'I Jie’ se nate j*. composed 
of nmnilHTs of three’ I’las.ses : (1) memhe'rs Iw rigid e/f hirlh 
or eifhee' jirinee’s, n(*l)les who pr-oe'-s an annual itn'oine eM 
bo.ooo [le^clas (/‘2.100), and hold tlv* tank of granelee- {vrandv}, 
a dignity e onleTre el hs the king e it h r hu lile- <d' a-, an he redibLis' 
honour, eafdaifis gene’ial of the- r.rrii’. , adniiral-; of ihe na\’\', 
the* patriarch of the’ Indie.*., an hhi’ h 'p \ eMielinals, the pri" j 
e'e'nP ol the* e'oune il of state’ or ol th S' ipi < me ( V-urt , aufi otiu’r 
high edbe’iaF, all ol whom Tuni-t hii\'( n biiueel ihe’ir a[»point- 
iiieni:. (or two years: (2) ine’mhe'r.s iioiiiinate’el b\ tlu' ven ign 
fe;r life*: anri (q) ine’mU’rs ele'cte'rl three hy ih<’ qo preivirices 
of the* kingflorn, anel the remainder h\ ;u.'Ld«iiiii , iiiii\'er sit ies, 
elie.e-e.seis and slate* eorporatioiis. 'Ihe' nirinhcr: be| 'i'.ging In 
the- first two ( lasses innst. ned exceed iSo in fiiiniher, and there 
mav Im' the *anie nnmher of meirihf’rs ed tie third eUss. 'I'he 
S'’nale>rial electors in tlie proviiiee's are fr) di lega.l/-:; of the 
e driniunes and (2) all tlic inem))er.> ol iN jina inci:!,! eoiii.eih 
presiek’d e,ver hy tlie igivernor. 'The lower hoiise- 1 t the* P'.i s* s 
was elected fiy a verN- lirniU’fl ira?u’!ii'»- from 1.S77 i*. ib'/n, Vv^lien 
the (’orte**- jia'^f’d ii reform hill wT.ieh hM.-ime I tv* o* tfg’ 2 fi‘h 
of June i8qo. 'Phis law r<-« ; t;:.l»li heel i)ni\ ei al i iifh’e.gi , 
whieli had ixi'.teij during the Ke\’oliiiiofi, loan ib.o.y to 1K77. 
I'nder the law eil tlie 2<;th ed ji'ue iMr,(>e\(i’. b'p.uiiaiej v.lio 
is not de!»;:rred from Id. eivil anr| ei’/:e lig'.i’. hy legnd 
ineap'ui’y, e.nd ha ro idrd e ,n e- o' i’ < I . is » y^aos in Id.s 
jiari'h, beeofnti'. an elee !<,r eui (.di'p!* : 1 lii iw id • fi, h year. 
Soldiers I'.nd iiiiors in ae tivc .servo •• f t.' et * ote. All Sjumiiirds 
ii ^Cfl 25 wh'» are not clerk* in 1 ! <'< < an he eh-r’i 'Hie 

same elc t r.' l law' wa*. esieneleo’ t* f * ni;:ni^ i[>.'d e-leeMons. 

'Phe exiei:ii\-e aelr.’ii.ni 1 rat ion i «’irii Mel to a r • ponsihle 
mini try. in which the j)re id» nt ;■'< ;.f '.J.lv hedel^ no jieirthdio, 
thfuigh "om** i^rifne n.'ui ter Iri’e ;.! te.ken charge eif one 

the- de.partment .. 'i. fniii'i te rj;’.! r!fp;'.rt meiitf, are* : kbreipn 

affair . grace anel ju l;e-e. f] arac. i:,trri.*r. war, eehaali *11 
and fine tirts. maraa. p’-hlie .M. . at. el a 'rte'iilinre’ :.r.d 
e e;mrT’e*ree. Frifler ife '.'’/retar;' if st.ao* { ,; tie inferieir the 
eimi adrnini '.iration in • .leh jir* a'ine-- 1, l.e-tek d h', a gO'.e rrKi, 
v.!io r»-pre- emt the »entral pfAcer iri th' jiro^-ira i; J 
id ^ vvhie’h i al o e lee'i.ed io' ur)ivrr,.al siiffragt . 
’i'.- - I e '!ne;h, rneed yearly, .".nd are permaranMc 
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represented by a committee (communion pravincial)^ which is 
elected annually to their interests. Every commune 

or municipality lias its (jwn elected ayuniamiento (g.v.), which 
lias complete control ovijr municipal administration, with power 
to levy and collect taxes. Its members ant styled regidores 
or roncejales, and half lludr number is elected every two years. 
They appoint an nlcn/dc or mayor from amon}^ themselves to 
ad as president, chief ext^cui ivt; officer, and justice of the |)eace. 
In the lar^'er towns the alcalde shares his responsibilities wnth 
several permantfnt officials called ienientrs alcaldes, 'I'he fun- 
damental law of 1876 secures to ayuntamientos, and to llie 
provincial councils, an autonomy which is complde within its 
own limits. N<‘ith(T tlu; exerutivi? nor the Cortes may inter- 
fere with provincial and (‘ominiinal administration, except when 
the local aulhurilies (rxcH^cd their le^M.l power to tlie detriment 
of public interests. This jirovision of the constitution has 
iK/t always been strictly observi'd by tin; government. 

Law and JusUce. S])aTiish law is foinuhMl on Koman law, Gotliic 
conunon law, and the national code ]irnrJaini('d at llie iiifcting of 
tlu* Cortes at 'Poro in 1 'ioi (lln‘ Irvrs dr '/ nrn). 

'Mie ])reseiil civil code was piM inl«) tnrec on tin* isf of May iHHo 
for the whoI<‘ kiiif'drnn. 'I lir pen;d code dales Iroin iHyo, aiul was 
niodilied in 1H77. ’the cofnin‘‘ic.i.i.l c.«)d(‘ was ]}ul into lorce on tlx* 
22nd of Alienist 1HH5, the co(h‘ ol civil procedure on llie ist of April 
iHSi, and tlx^ cod<* ol criiniiial procedure on (he 22iid ol Jiirx* 1SS2. 
Tliere is a court of first instance in e u h of llie .p)'’, fmrtidoii jndit ia/rs, 
or lei'al districts, into which the kinp'dom is diviclecl. From this 
inliTior jurisdiction tlie appeals ;'o to llie 15 uudirnnas trrriton'alrs, 
or courts of apjieal. 'fheic^ is in Madrid a Siipn^me ('ourt, which 
is modelled upon the Piem.h ('our <le Cassation, to rult* on jioinls 
ot law wdieii a]>]n^als an* inadi* Irom tlui ih'cisioiis of interior courts, 
or wdien conllictsarise het ueeii civil and mililarv jurisdiction. W’lien 
llie law of the aotli of April i.SSS established trial by jury for most 
crimes and <l(*licls, .jO audirnrtas mnunalva, one in' each province, 
were crealed; these are a sorl ol assi/.(! held four limes a year. The 
ailmiiiistrat ion ol justice is ]uihli(. 'flie parli<*s to a suit must he 
repnvsiuited by counsel. 'I'iie stale is always represented in evcTv 
eourt by ahofiados /i.scalrs, i»ublic prosecutors, and counsel who are 
nominees ol llu^ Crown, 

/iV/zVou/.— Fonian (.‘^itliolicism is (lie estahlished reIiji,don, and 
llie Clinreh and clei’i^y are maiulu,iix’<l by the stale at an annual cost 
ol about (i,()oo,ooo. 'the relal ions Ixdweeu ('lunch and State, and 
tlie posit Kin of the relie, ions orders, were delined by the concordat 
ol 1S31, remaining ]iiaetically uncha.uged until 1010. Theie are 
ten arehbishopries (Toledo, Madrid, liurgos, Ciranada, Santiago. 
Saragos.s.'i, Siwille, 'fan a i', 011a, Valencia and Valladolid) and forly- 
tive bishoprics. The archbishop of 'Toledo is primate. 'The number 
of monastic communities is about .(250, including some Ooo convents 
for men and 2(»y) for women. Most of the religious orders carry 
on active edueational or charitable wank. The monks number 
about ui.ooo, the mins .jo.otm. The immense majority of the peojile 
are profes.se<i adherents of the Koman Oitholic laith, so that, so 
far as numbers go, S])ain is still the most “ t'athoUc " country in 
the w'orhl, as it lias long been styled. With liberty of conscience 
during the Kevobition, from iHtiK to 1H77, the t'hurch lost ground, 
and anli-clerical ideas ^uevailed fora while in the centres of repub- 
licanism in Catalonia and Andalusia; but a reaction set in with the 
Restoration. 'The governments td tlu* Kestoralion showed the Church 
much l:ivoiir. allowed the Jesuits and religious onleis of lH»th s(*xcs 
to spread to an extent without ]ueeedenl in the century, and to 
take hold of the ediK'alion of more th.in half of tlu* youth of l»oth 
si‘xes in all classes of society. 'This revix al of Chureli and moiuistic 
iuthieuee began during ihe reign of .Mjihonso XI 1., 1877-1885, ami 
considerably iiicr('.iseil alterwards iiiuler the rtyeiicv ol yneen 
Christina, liuring the h>ng mimuitv of .Alphonso Xfll,, the goilson 
ol l*ope Leo XI II. Spanish eoilt's still eonlaiii .st*\ ere pt*iiallies 
lor ili'licts aga.inst the stale religi(»u, as xvrilers trequenllv iliscover 
when they gix e ollenet* to the etvl* . i istii al authorities. Hlasphemy 
is punished by iiuprisoumeul . The bisho]>s sit in the sU]H‘niir 
council <»1 education, ami ("ii'Ccist* much lulhienceon public iusiruc- 
tiou. Since iSi)o all box's haxe Ih'C’.i obliged to attend lectures 
on theolocv ;nul religi«>M during six out ol seven ye.ir*< i»f their 
eurrieulum to obtain the 11 , A. di*gret*. ('amui law and Church 
(liH’trine torni an obligatorv t>;i.rl (»f the simlii's ol men qualifying tor 
the bar and maeisiracv. I’.x' tlie constitution of iS7<» noii-Cat holies 
were only |K*rmitted exen ise iIumc torin of worship on condition 
tint they ilid so in priv.iie, without any pu'olic denxni'ilration or 
announcement of their ser\ icx's. flu* same rule applies to their 
schools, which an*, houever. numerou.sly attended, in Madriil. 
Sevilj^' lUrceiona and lulur loxvns, by children of Protestant 
faminwl aml of iniiny Koman (.'at holies also. A proposal to abolish 
these restrictions was made by the gox eminent in toio (sec Ilmtoiy, 
beloxv). 

Hniuciiiion , — A law of the i-ih |ulv 1,^x7 mad.e primary educa- 
tion free for the ixior, and compulsory on all children of school age, 


originally fixed at six to nine years. It proved impossible to enforce 
thi.s statute, and the nvijoriiy of Spaniards are still iilitf rate, though 
in dtjcrcasing proportion at each census. The primary schools lor 
both sexes are kept up by the municipalities, at an annual cost of 
about /^i,ooo,or>o, to which the state contributes a small suln’ention. 
The secondary schools, of which there must be at leiist one in evei y 
irovince, are styled institutes and are mostly self-supporting, the 
CCS paid by the pupils usually cover the expenses of such estab- 
lishmcmts, which also receive subsidies from some of the provincial 
councils. Spain lias nine universities ; Madrid, t lie most numerously 
attended ; Salamanca, the nio.st ancient ; Cranath)., Seville, Ikircelona, 
Valencia, Santiago, Saragossaand Valladolid. There are also a facult y 
of medicine at (.adiz and a faculty of law at Ox iedo. Most of the 
imiversitit!s arc self-sup])orting from tlx* fees of matriculations and 
of degrees. The state also riiaintairis a x-ariety of technical schoofs. 
for agriculture, engineering, architecture, painting, music, cVt. 
‘riie wliole s^'slem of ])ublic instruction is controlled liy the minister 
of education and an arivisory council, A law p.:.ssed On the ist of 
July H)02 retjuires that all ])rivate schools must be authori2c*d by 
the state, and arranges for their periodical inspection, for the enfoice- 
ment of prop(;r sanitation and discipline, and for tlie iipjKiiiitnient 
ol a suitable stall of teachers. Among the institutions alt(*ctc<.l by 
this law arc iniiiierous Jesuit anti other ecclesiastical schools for 
boys, and a jesuil unixersity at f)eust(), near Milbao, xvhose pupils 
have to ])uss tlieir final secondary examinations and I0 take all 
d(‘gre(‘s in the state establishments as free scholars. 'The education 
ol girls has lieen much tleveloped not only in the slate .schools l)ut 
even more so in the convents, xvhich educate more than half the girls 
of the upper aixl middle clas.ses. Many gills attoixl the proviixdal 
institutes, aixl some have succes.sfully gone in for the JkA. degrees 
and even higlier honours in the universities. 

Dcfnice. — "i'hc Spanish army is recruited by con.scription. 
Liability to stTvite begins with the first day of the calendar 
year in which the twentieth yl^ar is completed. Kxc<‘pt in 
extraordinary ein'iinistanccs, the war ministers hate .seldom 
culled for more than forty to sixty thon.santi men annually, 
and of this contingent all who can afford to do ,so buy them- 
sclNe.s off from s(‘rvicc at home by payment of £bo, and if 
drafted for colonial service by payment of £80. 'J'he i)oriod of 
.service for all arms is twelve years- three with the (‘oloiirs, 
three in the firsl-t lass reserx e, six in the sccoml-class reserve, 
wln'eh t'ontain.s the .suri)liis of the annual contingent ot reiriiits, 
and is liable for one month's training in ex cry year. The war 
ministers cun, and frequently do, .send on unlimited furlougli, 
or plai‘e in the first ('lass reserve, mem who have not completed 
their first three yt*ars, and thus a eonsidi^ralile ^aving is made, 
brothers can take each other’s place in the service*, and eldest 
sons of aged parents, or sons of widows, easily get e.xcmpted. 
Spain is dix'ided into sexcti military regions or army <-orps. 
The strength of the regular army for many years x'aried 
lietween 85,000 and 100,000 in time of peace, and during the 
(arlist Wars, j8b8 to 1876, Spain had 280.000 under arms, and 
nearly 350.000 during her more recent wars. For 1899 ji^oo 
the figures were only 80,000. The ailixe army is divided into 
56 regiments of ll;e line with 2 battalions each, 20 battalions 
of rifles or cazadores, 2 lialearie Islands, i Melilla, 4 African 
IxiUalions of light infantry, 2 battalions of rifles in the 
Canaries. 'I’he cavalry includes a stjuadron of royal hor.NC 
guards, 28 regiments of the line, remount and dcp()t e^tabli^h- 
monts. 4 regional squadrons in Majorca, the Canaries, Ceuta, 
Melilla. Tlu* artillery comprises 12 rcginu'nls of fi(‘ld artillery, 

I of horse artillery, 3 regiments and an independent division of 
mountain guns, and 7 battalions of garri^on artillery. The 
royal engineers are 4 regiments of .sappers and miners, 1 of 
ponioomrs. i battalion of teh'graph engineer*:, i of railway 
enginoiTs with cyclists, 1 balloon corps, and 4 uilonial C(»rps. 
Other permanent military fcirt'cs arc 1075 otla t r>, 1O04 mountt d 
ind 16,53b foot geiularnu's. mostly old Noldier.s. and 14.156 
carabineer.', all of them old soldiers, 'fhe regular army, at 
the close of the wars in 1S9S. had 2(uooo ollu'crs and about 
4Q0 generals, but a law was afterwards made to reduce their 
numbers by filling only one out of two dc;ith xacancic<, witli 
u view to reach a |Kace e>tabiishment of 2 mar.'haL. 25 
lieutenant-generals, 50 divi^u>nal- and 140 brigadier-genxrals, 
and 15,000 oflicers. The total strength of the field army may 
be estimated at 220,000 combatants. The miliLiry academies 
arc Toletip fv)r infantry, Segovia for artillerx', Valladolid for 
cavalry, A\'ila for commissariat, Escorial for carabineers, Getafe 
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for civil g;iiards, besides a staff college styled Escuelii Superior I Olorix, j.a ConsHituidn esp<ii\ola 
de Guerra at Madrid. Numerous ft rtrcss s guard the I’oriu- ' t'tancut v Aknu 


of 


guard 

guese fron ier and the passes of the Pyrenees, bi.t many 
these are ill-a:med and obsolete. 

The navy is hv conscription in the coast or maritinu' 

districts, whicli arc diviilcd into three nav.il captaincies .tTCfu'uil, 
those of I'errol, ('.uliz and fartaj^eiui — .it the head of each In'inj: 
a vicc-adnural. No attempt was maile, during the decaile whiiii 
followed the S})a.nislv Aiut*rican War. to rej^laxe the stpiadviuv; 
destroyed at Masiila and Sa.ntiago de C uba. When the recimst ruc- 
tion ol the navy was begun, in 1008, S]^ain poss,e.ss(*d i battleship. 

2 arnmufeil cniiscTs. (* protected cruisers. ^ desi rovers and (> lorpinlo 
boats. All the larger vessels were old ioid of litile value. 

-Tlu* following W(Mks .tia' mainly topographic.-l 
and doscripl i\ e ; (i. H. Itorrow, the tn Sf\in} (ist ed.. London. 

with notf' .and gloss.'try bv l lick KV Ikirkt'. 1 ondoti, iSool; 
Ma/lnz, Dicth'ihtii t nri^Lir.'fu v rstd/iitno r/« hts pirvnuij.s 

(ic I'ispaUii (r» \ol... i.Sp. iMio); 1 '. ('oelln, rt'i*i:i<i/t{ if. 

f:co/'>^irii, y apit< If //•' ^^ia^llid. iS.so); W. Wc-lvaiT. yf\:in 

(London. iSSj); .M. \Villk<nmu. Jhc /•ffrat;/...- /./’ HtfU'tusil ( ; 
Leij)zig, tiSS} i8S(d; 1 '. de .\inicis. (I'li^M’iice. 1.SS3: l \ :. 

trails. Sptiiii iiuJ the Sp:n'.iai(t ■ , N('W York, 1SS3I; K. del ('.'a ; iilo. 
GViffi din:^^vn‘)o fyi'i^r.ifir^f de /•.‘s.^ana (.| \ob:.. I iant'lon.i. 
iSijjl; K, 15 . 1 /i'’. ietre d' i.'.puvnr (i\nis, iS'.j-,!; !■', l’. id.(» r,!.;*',n. 
/^‘r la I-l^ptiha piuf^'trM-a (Ikavcelonn, 180-), 1\‘, l\iulcln'‘- 1 >< Ibo* c. 
llihliv'^ra pi. it' ths Vi>\ii'y< rn I\.'^pai^}ie (I'.nis, iSmo); li. (‘i.-.dow, hi 
Xi>)t/!enf .'<paiu iI.ni’dMii. iStj;); (. II. vv. PfV'i (jiid cd.. ‘ 

London. iSti“L, \V. (. Kool, Spain and ?/.s (. '>•( ant.< fI,o.id<*M. iS.r-k); j 
K. 1 .. Ha!!*^. ///'d,'.* (M .s- aiiil Iiy:ea\ s (I.oiul<»ti. On'*'); A. |. C. 

lliire. /r Sf>aiit (8th ed., l.o.alon, Ttjo ; K'. Tliii Iiim ic. i 

I.ftters lunti ( at ■! u; f (2 \ (ds. , London. Tt)o5b \’. In;:! 'h* Inlonn.t t i^ii | 
can be ol>lai])ri.l In*. a tlie of tbeMadiitl (lc«)gr.i]>hi<-.;l Soi it iv. ! 
i.spai'hi, ^'i: y »n/i.s, sit natnii'h 'if c htsfi'ita is a.i | 

illiij-irat('d series df volumes bv various w.iteis (I’.irct lo’i.a, iss j 1 
1801 ). riu* “ Sj)..n.i".l\ Serie.; ” <»f niojingr.! plis on tout's .'Mid n.n >. ' 
edited bv A. 1 '. C.’hert (I.oiulon. looo, iSad, is notewnrthv 1 <m ! 
descriptions ol aii liitv’ct ure and ])aintiii':. and lor the ('xnllencel 
ot its many illn.sir.'i lotis. Tin* best guide bdoks are 11. od -hea. i 
(tuidi' /a Spain iiihl I'intmhi! (London, iSoo^; K. Inn'd. Mmiiiv';, i 
Ilaiidhaoh far Sptnn (2 vol^.. Lojtdon. Ktoo) ; and I laed«-kei . .s/vo.; I 
and /^orti(t;a/ (Lrip/ig, i<)oSh SiNP r'.'i flaahlathis ((lot ha. 1007) j 
contains flu* bed nia.ps for .gener.il use. Tlia Mupa fx/'iu’iitfi, a de | 
lispaua, jniblediod l>y the ln''!itiilo googr.dico v esfatbsiito <!<• . 
F.spar'ain Jo8(i ;.ln-efs. js o’l ilie't.. !<• ol r : ^o.ixst, f»r rgoin. 1 in. | 

Lor genloj;’.*. ,si-e tlic ni.aps and ('ther piibjji .,1 ions oi thr Cojm ion ' 
tlel Mapa ( ieok <df <» de Ivsp.ih.a; L. .M.dlada. " I'.rpiit ioti del in.ip.i I 
geok'igico (le ICspaua." in Mnn. nan. niaf'a veal. i.ep. iStio, ' 

181.1S and iMo.d; U;iriois. “ Kechcu lies sur les terrains am iciis | 
(h‘s Astnrie- de la rialiti<‘.” in Mhn. ,"/>»/. da \ id, vol. ii. 
(Lille, 1', kontpie. A'c.. " Mis’do!i <l'Ae.dalo.i: ie," in M/m. '■ 

pres, par dive f a suvaiUii a iaead. </c.s actcncrs, s»ct. 2, m.> 1 , xnx. (Paris, j 
1880). I 

The chief atifhorii ics on flora and fauna .are M. Willkcairnn. ■ 
Jllti . strationr.s finite lii^pam ae nintlat iniafne ludeiniuvi (2 voIh.. ■ 
Siuttgarl, 1881 T.Soj); .M. folmeiro, Jiimiht i a < icn d " lt \ pi ' at ’-, 
de hi Pmtinsuh (\'»1. j., Madiid, 1883). <». do l i t'ne.-fo, / l </< .w t 
di '^ H ' viptiva , At’. (.M.idri !, 180J); H. .Nleri’io, i i ''> > d la fh 
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comparada iu\i las de Tfi^hterrn. 
sdlefnatua (V.denei.;, i«io.|l; T, (lomez 
llerrero. hnetottitrio-t^uia lit:iSi\it^ea .).7 \oi: .. .\i.uhid. ioi»r 
1003); je.iifadistu'il dc hi ttdni nil. <(!,<•;} a: dr lailma en In (innnuil 
durante I Holrtin mrnsual de e.ttifdi.'^tti ,i dnni'yiiaUen .sanitaria dr hi 
penni.'iula v i.daa adiaienti\< (Madrid, mnniltly); hstado ernern/ 
dr la armada para el aiin\ i.', I isti.inde/ l>uio, ehmada est\ii)n!a 
dtsdr la inisnit dr las inn s dr t a .s • v dr I eon («i vols., Mailrid. 
1S0.3 -I00O; llnletin nfidiil dri n;in;>trna tie manna, (K. 0 . J.) 

lIlS'JOKV 

A. Aneienl to 

Primitive Idhahilottls. TUn oripin ami chanictcr of the C.'trlv 
inhabitants of llie IVnittsula jire unknown: rnasit ronjcctuns 
on the stibjeei, wbieh bavt‘ bi en many, are more bold ib;pi 
proliable. and we must await the iimiIi of further exeavadi I’l 
of prehisiorie .sites and furl her impiriis inlo the native iitsi’vi] 
ti(»n.s luh»re we ean lu'j>e ior mneb eeri.iiniv, d'lu' Kon,;tn . 
whttse ;u‘(|iiaintam-e with ilie (tnintiy lui-att in llte 3rd ei tnpr. 
ii.r'., metiiiou three mets ; ll»eii;ais (in the t'asi, m rib .and 
.Mintbbrihs (t old li \\i“ t ) and I'm: ilx i inns (centre), but tb 
elassiiii'at itui does mtt iulp n; f.M. 'I be tisi' to dav of 1I, 
.straiua* and aneiiail r»as.|iie t.p' ii'' on llu' wesli-rn slop-s <1 
the iVn tiees and in \‘i/e;iy.i ( Hi ,ea\ ) a tonpiu' wbi* !i !■, 
utlerly unlike (Mlie or liabin ta- any “ I ndo ( ’nTinatiie " 
language suggests that tlie IlM ii.ans mav base been an old» r 
pet'jde than tlu' (‘ills and ali' n lioin them in raee, llu-;;;. b 
the attempts billurlo inc.de I0 eiMii.eel Has(|ne wilb ancieii' 
Iraees of .stninge longues in llie Ikiafue la.nd. have nt-i 
\ieldid ele.ar lesulls. On lb ' od’ar baud, iinmerous jiI.k" 
names show (hat parts <1 the rvuiiisul i were onee bf Id bv 
(\ It ie ‘.peaking jxoples, and it i-, oi enni.se, ]M»ssilile llia! 
Cells and Iberians mav havi‘ b'l d.mI a mixul rjiee in eer ; lu 
n gions, ()f oilu'r amuni rai'i s jirle iraee I’an lie deto'ied. 
'I he Plioenieijins W'ere In re traders and not .settlers; the (u- ' 1 . 
llioiigb the)’ pl.'inled tarlv (ninnies ontia'Cailf of ).\’(»ns,ooe!i|)i> I 
hardly any .sit(* .south <>l the l’\ rem e? . ind 1 he seen iiig liketK * 
in name of Siignntnm (i/.7f.) ami iIk Ciei k i land /.aoviitliii. > 
mere (dim id(dio(‘. It is i>o.‘'slble, howev r, (hat alter Ihe K^e., 
('oiKjiiest Italians drifted in, and it is faiily eetlain that alni 
lle^ Homan I’.nipire bll German eoiKjm rors bronidit German 
.settler;, Ihongb in wluM numb' rs nowise man will gties.s. 

harlnst lltslnric I\'riod, I‘bo( ni> ian 1 raders probably ret (da d 
Sfaiin long before onr historical knovihdge of the Ikiiinsula 
begins, possibly as early as the i it b oeiii iirv u.c. 

One of their earlier settlements, Gad( s (now 
f adi/), has been ealled the oldest town in llie world 
(or in lOiirojx ) wbii h has kcj)l a inniinnil v of life jind name 
from its first origin. Hut the PhoeniMiui exploitation of Sp: in 


de Galicia (Vww 1807 ); A. Cli.ipm.ui and W. j. JUick. Wild Spiun dates prin('i|)allv from afl (f ) b(’ rise (d ( ar bage (//. 7 ^), 1 be gi • ;t 
(Loiidmi. I 8 gd; Klein. f’ac.y/e,rr/ .\/.ooMl ni;.lnn. iphoenioian (‘itv of North Afrii'a. ( ardi.'iginian “faclori^s ’ 

Mod.eni S<K i: 1 and !)oll 1 ic.d eondil ions ;.0‘ ilest I ibcd Ie/ ( HonI ler, 1*1" l: ’ 1 * /' .1 /\- 

rr /.S,- (l-^.vis iS.,;,; i;, la ,lr '-'1 I'miiv Sliimish : ii .N. .Vii ( :.rl (S' w 

aur'v la dr Uiv {yut\\\t\. I lipa-nr : pnlitimir, i.iihat-.’.ir. ( artbagr-, mod. ( artag( na) formeij a ( artliaginiaii lortre-: 




!:■ pii'enr : pnlitiffne, . 

arnicc. fitnn 'i > '^prctaldc la \<'iretlle Ilr'enr I rfrniattonnle li -.'ijs, 
moo); |, K’. i.ow*'!l. J inprr'-i'i'in'i <1 Sf-aiii (l.ondon, igoo. •’! 

1877-1880 \\!u‘n Lowell \v.i“> Anu':ii;‘n pnni lei if) the coinl 01 
Strain); I*, (iomr fie I Jnrb ’/rne/ia , .V/'f "./;as t <” tand'irs (Nf;;drid, io»*oi; 
H. Altamii'.'t e <‘r*va }\si' rh>ria del /ji '-/ < (Maflrid, 

V. Amirall, Vd Cafa!, tin '>11:0 1 Ikes el 01 m, lonJi: J. Menda v Mi:.'.. 
lit'Uh hai; de i>i-h t.in idadr% ^ fie:-*.tis f-nhl iti'-, dr L'^paha bMaflri/j. 
I9<»S;: -M.t Ir.i/o, /./ Pi't-th^ e-ipahul ha mntU't? (S;i.ni.'iii»!fT, j«,o n; 
V. (biv. (\ v\!ii:i. \ m la d-.l f-iah/o efnr I fNhe'.iid, iV( 

II. I lav elfK'k Hllic I he Stall <d Spuni (T.ori<!f»n, dM*Si. 

A coniprf'hei.:-!* e .'u count ot sm li maitei‘-ias pct'ulaiifin. imlii.-tiv. 
commerce liiia.H*-. iinniiig mg. public uoik’-. po-: piel t*!* 

gtapli'., r.alv. el’icalioT’. « o;; dmnoii, I.-.w e.nd pisipe, ]»n''.)|. 
he.illli. Si , m,- ■ l*e f in the tollouji :.' uorh- ; ...U tl,o **of whn!. 

the pl.ic - and tl.'O* oi (...‘-iie ,:ie noi sT>e< '.i.n] aw- iPji l.e.l .M.iniel] • 
in Mad id : Cc7o,- de la p ih!a(r'-n de /•-• t if a : k (Madrid. ro“2. .\o. ; 

Mrvnyaerf.' th' li >>i,hi<ihii tie /: ; Iki'ish J-or' ,en 0|;,. 

Kepurt.s (.iM;e I '••ri*;, and mi-c« II oii.- r a- . London,; P'ta-f. 

dr S' f. i i/ai -.U'. fa-i rr.'.a*-, dr 
pi'f la t irei v'n lenerrl dr 

(, >n!'' il fit lie- ( f»rT)or:U jo:i f)| 

Lltdi.iica nj'ittifil tlr J'., pan ft \ 
An liar jn t* .jal dr. mrye"^ y felt 
•/'i ; rn' .. : Av'iari i dr la 
^ I’rrf'j'. unur- 

' ' nr, :r. K. rle 


with the best harbour (-1 .oiiib ea 'e rn Spain. 'Hie expami' :) 
is attributed (bielly to the serdud li.ill of llie 3 rd (cniiiry n > 
and lo the genius of tlx* Car' Imgiiiian .slab sman, llamib :r 
IJarea, who, SCI irig bis country ()' privn d bv k(<meof her trading 
d' minion in Sicjlv and .b.ioJii/ia, n < d .‘'pain, not only as a 
sour(‘(! of cfirmm rci.'d wnaltli, but as an im \)(.iii-.t ible supply 
of warlike trooj> U) s» r\ e in the ( ,ir: Ineiui.in aimii ., ihit 
R(jmo had alieads la r < « . ai ih .''■]).uii li ci'iiainl mines, and, 
in the.See(>nfl Ihmlf W ar, dif.\ e t ,ir; h;.;?!- Im.illy and eiaiipkt Gy 
oui of lla? i‘enin-.ula (201 im .). 

Hmntw Spam. 'Da* K- n.en- rli id' d into two “ : jda ri 

of aflmini'vlntit)!) ’ ( prnvnn : tt t. Ili'Iai <.;• I I'orior, that j*. tie* 

lb ly, a 11(1 KcprUtefui 

[)tO\ iriC(' ’’ Ih-rh.d, 


JO : 


iitua senna! r .1 t'.i/en ‘r 

nUmiVitr \ * extranaera^ . t 

Ad\taK(i>\ ATC’n.iI Reports of *!. 
1 oreian 1 k»i;.ra< 'I'ler^ (I»nd'':..: 
Meninria ‘a'ac /;*. - publico- \ 
era ff s de I! pa u i\ e a an < ‘ n n't 
^aimera emn'ia ,:..a \ il. rTinelc '■ f 
^cfichici'.t: d/--. i:r’i"c i ' 1 
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Gibraltar^ and a beginning was made of a Romanized provincial 
population, though in a somewhat half-hearted way. But 
in the north, on th<r high plateau and amidst the hills, there was 
incessant fighting throughout the greater part of the 2nd century 
B.C., and indeed in some (juarters right down to the establish- 
ment of the empire. The Carthaginians had extended their 
influence no great distanc^e from the eastern coast and their 
Roman successors had all the work to do. In the long struggle 
many Homan armies w(;r(* defeated, many eommanders ciis- 
grac(?d, many Spanish leiulers won undying farru? as patriot, 
chiefs (sec Numantia). Even where one Roman succeeded, 
the incapacity or the perfidy of his successor too often lost the 
fruits of success. P>ut though its instruments were weak the 
Republic was still strong, and the struggle itself, a .struggle 
(jiiite as much for a peaceful frontier as for aggrandisement 
and annexation of fresh land, could not be given uj) without 
risk to the lands aln^ady won. So the war went on to its 
irKJvitable issue. Nurtjanlia, the C(;ntre of the fiercest n?sistaiic(r, 
fell in 133 n.c. b(*f()re the scicmcc? of Scipio Aemilianus (see 
Scino), and even northern Spain began to accept Homan rule 
and Homan civilization. When in the decade 80-70 u.c. the 
Roman Serlorius attempted to make luiad in Spain again.st 
his political eniMnies in Rome, the Spaniards who supported 
him were already half Romanized. 'J’hcre remained only 
.some disUirlx'd and unconquered tribes in the northern hills 
and on the western <'oast. Some of lliese were dealt with hv 
Julius Caesar, governor liere in bj n.c., who is .said al.so to have 
made his way, by his la iinaiant Oassus, to the tin mines of the 
nortlnwest in (lalicia. Others, especially tlic hill tribes of the 
llasque and Asliirian nuainlains bifiging the north coast, 
were still unquiet luidcr Augustus, arid we find a large Roman 
garrison inaintaijied throughout the empire at lA'on {Lfpo) 
I0 overawe th(‘se tribes. Ihd behind all Ibis long fighting, 
pacifu'ation and culture had si)read stea<lily, 'J’he repul)Iiean 
administration of Spain was wise, 'rhe Spanish subjeOs were 
alKiwa'd to eolkM't tliernselves the taxes and 1ribult‘ due to 
Rome, and, though lla* niiiuTal wealth doubtless fell into ilu' 
hands of Roman capitalists, the natives wrre free from the 
tithes ami tit lit .system w hieh eausi'd sia h misery and revolt 
in the K«nnan pro\'inee of Sicily. On the other hand, every 
facility w'as given tliem to Romanize lhemsi‘lve.s; there was 
no competing intluenee of Hellenic or Tunic ('ulture ami the 
uncivilized S|>aniards ac'cepted Roman ways gladly By the 
days of ('icero and (.a<’s.u' (70 44 n.c.) the Man hern districts, 
at loitsl, had l)c(‘omc |)ra<lii‘ally Roman: tluir speeth, their 
literature, their g(uls were wh(»lly or almost wholly Italian, 
as (licero and Sirabo and other writ(Ts of th<‘se and the next 
ft‘w years unanimously testify, (iades, once Phoenician, 
gained, by Cae.sarV favour and the intercession of liallni.s, a 
Roman niunici|)al ( liarler as tnunicilvian : that is, its ('itizens 
were reganh'd as suflicienlly Romanized to be granted both the 
Roman p<Tson;il franchise and the Roman ('iiy-rights. It 
was the first city outside of Italy W’hi<h obtained .such a 
municipal charter, without the u.sual implantation of Roman 
citizens (eillicr poor men nei'ding land or di.schurgcd veteran 
soldiers) from Italy. 

Auguslus (or Tiberius possiblv) reorganized tliO administra- 
tion i»f Romatt Spain. I lettc'clorward there were three pro- 
Thetiinpirff, vincos : (0) the lua'th atid north-west, the eenlral 
27 BX, table-land and the east coa.st as far .south as New 

A,lh 40 b. ('ailliage, that is, all the thinly-]io]njlated and un- 
quiet hill eountry, fornu'd the province of r.irr.iconcnsis w'ith 
a capital at Tan;ic(^ ('I'arragona) under a Au^usti pro 

praetorc with a legion (\‘ll. Gomina) at Leon and .some other 
troops at his disposal; (A) the fertile and peaceful w'e.st formed 
the pro\nnce of Lii.siumia, very roughly the modern Pi^rlugal, 
also undrr « Ir^alns August i pro praetorr. but witit very few 
troops; (c) the fertile am! peaceful south formed the province 
of Baetica, called after its chief river, the Baetis, under a pro- 
consul nomirialed by the senate, with no troops, The.se divi- 
sions (it w'ill be observed) exa(‘ily eoinc’ide witl\ the geographical 
features of the IVninsula. Substantially, they remaim cl t ill 


the end of the empire, though Tarraconensis was broken up at 
different dates into smaller and more manageable areas. Augus- 
tus also accelerated the Romanization of the land by planting 
in it many municipalities {coLoniae) of dis<‘hargccl soldiers, such 
for example as Augu.sta Emerita (mod. Merida), w hich declares 
by its name its connexion with time-expired veterans and still 
possesse.s extensive Roman ruins. Either now, too, or soon 
after, imperial finance agents (procuratores) w’crc appointed to 
control the revenues and also to look after the mines, whicli 
now became Imperial properly, while a special praefectus 
j administered the Balearic Islands. The Iw’o principal features 
I of the whole country during the imperial period are its grcjU 
pro.sperity and its contribution.s to R()n)aii literature. Shut 
off fr(»m foreign enemi(?s (1 hough occasionally vexed by pirates 
from Afrlt:a), secluded from the wars of the t mpire, it developed 
its natural resources to iin extent unequalled before or .since. 
Its iron and copper and silver and lead were well known : it 
was also (according to the elder l^liny) the chief source whence 
the Roman world obtained its tin and (jiiite outdistanced in 
this period the more famous mine.s of (!ornw'all. But such com- 
mercial pro.si)eiity characterized many districts of tbe empire 
during the first two centuries of our era. Spain can boast that 
she suppli(!d Rome with almc)st her whoU‘ literature in the silver 
age. The Augustan writers had been Italians. When they 
passed aw’ay there arose in their placts such writers as the 
yoimgcT Sent;ea, the epic poet T.ncun, the i |)igramrnali.st Martial, 
the literary critic (Jnintilian, besides a ho^t of lesser nanus. 
But the imi)iilse of the oj)ening empire died away and siieee.M'ful 
(‘ommeree drove out literary interests. With the 2nd (‘entiirv 
the gri'ut Roman-Span isli literature eea.si-d ; it was left to oilier 
regions which felt later than Spain the stinmUis of Romaniza- 
tit»n to entcT into the literary tradition. Of statesmen the 
Peninsula was less prolific. The cmjieror 'rrajan, indeed, and 
his relative and siKres.sor Hadrian, wen* born in Sjiain, but 
they were liolh of Roman slock and Roman training. 'J’he 
^rd and .ttli emturies saw a decline in the prosjxTily of Roman 
Spain. 'J’he confiseations of Septimus Sevirus and Ha* ravage,- 
of barbarians in the middle of the 3rd century have* both been 
adciiK'cd as causes for sui'h a dec'line. Hut while we need not 
doubt that the dt(‘liiu‘ oourred, we can hardly determine 
either its date or its iiueiisity without tareful examination 01 
the Roman remains of Spain. Many i-l the b st Roman ruins — 
such as the acjuediict of Segovia o; tlu* bridge of Alcantara — 
no tloul)i dale friMn before a.d, 200. Others an* prob.abls 
later, and indicate that prosperity eontiniatl bore, as it did on 
ilie other side of the Jb renees in (lanl, till ihe later daws of the 
4ih century perhaps indei-d not till the fatal winter'.s night in 
40 (»7 when the barbarians burst the Rhine frontier and tlooded 
(iiUil and oven Spain with a deluge from wliich there wa> no 
rei'overv, (F. j. n ) 

P). - Fhn>i .t./*. ./06 to V;e Mahootmidon ( on^ocst. 

The Ihirhariari hivasiou aud the I Kingdom. — With 

the irruption of the \’andals, the .‘^uel-i and ihe Alans, the 
hisiix'v of Spain enters on a lung period of di\ i.sion and eorifu.siun 
whieli did not eiul even with the union of the chief kingdoms 
by tile marriage of Isabella and 1 m rdinand at tbe (‘lose of tht 
15111 eenlury. The function of llie btirbanans evervwhete was 
to eul the e(»nimunieaiion.N of eoinirier('(', and tlie mrve.s uf the 
imperial administration, thereby throwing the inv.idid country 
hack inU^ a fragmentary cuiulition fi\»in which a new order was 
to ari>e in the C(nirse (d' eenuiries, 

Thi> fuiiciion was elTutually di.sehargtd in Spain by the 
Vaiulils and their associates, who pluiuKred far and wide, 
and then by the Visigotlis. who appeared as the ^ 

foederati,” or duly commissioned di fenders 
tlie Romans. The first -eomors earinot be said to" 
ha\o oonciutTed the cvaintrv in the sense that they establi.shed 
a rule of their ow-n. They were not numerous enough for the 
execution of such a task, even if they had pos.ses 5 ed the ('apacity. 
Wlien in 428 Gaiseric, king of the X'andals (</.t».). aceepttxl the 
invitation of Bonifacius, the count v{ Afiica, and pas.sed out 



HISTORY] 


SPAIN 


539 


of Spam to found the Vandal kingdom of Carthage, his whole 1 obscure Sucvic kingdom in the north-wost, iho eflitvilvi' inde- 
horde numbered only 80,000 persons, including old men, women j pendence of several districts, and the nih' of others hy tlie Koinan 


and children, and runaway slaves who had joined him. The 
Suebi, who remained, were certainly not more numerous. 
Such small bodies could not have occupied so extensive a terri- 
tory, even if they had scattered tlicmselves in driblets all over 
its surface. W’hat the\' did was to rove about in hordes, plunder^ 
ing or levying blackmail. The cowed inhabitants had been 
trained out of all habit of acting for themselves by the imperial 
despotism, and could only flee or submit. There is probably 
some truth in the assertion of Salvian that many of the subjects 
of the empire preferred piivcrty among the barbarians to the 
tjTanny of the imperial tax collectors. This would be pre- 
eminently the casi' with the smaller landowners who harmed the 
curialcs,” iind \v1k> were in reality .serfs ot the fisc, for on tlh‘m 
fell the main weight of taxation, and they were confined to 
their position by oppressive laws. Tht‘ great landowiuTs who 
formed the ordo senatorius ” had almost as miu'h to fear from 
the agrarian insurgents known as haQdUihc. who an' indeed found 
acting with the Suel>i. as from the barbarians. In time some 
of them took to “ living barbarously that is to say, they 
fortified their villas, ( (^Ifeetcd an armed following and fought 
for their lives, familiis and projierty. In sohk' distric’ts the 
inhabitants reverted to a state of tribal indejx'iuleni'e. This 
undoubtedly was the case in the nortli, where the A.sturians and 
Basques, the least Komaniz(‘(l purl of the population, appear 
from tin* liegiiining of tlie age (d barbarizai ion as a<’ting for 
themselves. In ihe mountain ('«.)untrv (d fiieiK’a, Albaeete, 
and the Sierra Ne.ada tlie nativo known as the t)n.»sp)edans 
were entirely indeju-ndent in the middle of tlu' 6th eentury. 
But if there lay in this rex’ival of energy and eliarac'ter the germs 
of a vigorous national life, for the time lieing Spain wa.s thrown 
i)aek into the state (d division from which it had been drawn 


senators, proves that the regions actually under N'isigothie rule 
were not extensive. After the defeat and death id Aluie 11 . 

I (4^5*507) Vouille the shattered Visigoth j)o\M'r wa^: ]>reservod 
1 from destruction at the hands of tlte iTanki.sli king (‘lnvi^ 

I by 'riieiKloric. tlic Ciothie king of Italy. Hut on his death the 
I advance of the Franks began again, .\malaric (507 fled 
from Karbonne, to nuvt the usual violiMit end of a \'isigolliic 
king at Ban'clona. 

The line of the Visigothii' kings of Spain begins, slrii lly speak- 
ing, with his sueeessor Theudis(5^^i 54S), an Ostrogtdh appointed 
by Theodoric to art as guardian id Amalarie. Me 
had acijuired great ])ossessions in the v.dlev of the MsUotitU' 
Ebro liy marriage with a Koman lady. It was a 
government, and not a peojde. wliieh was e.stablishul in Spain 
with Theudis. The Visigoths hail been much Komani/ed during 
their establishment in (laul, and wi hear of no r\odns as having 
accompanied Amalarie. 'I'lic example of riitiidis is ( iiongli to 
show that the law of tlie Thi’odosian tode uhieh fotbadi' the 
marriage of Komans and bariwirlans was not legard'd bv the 
(loths. It remained indeed imrepeali'd, as many laws have ilonc 
; since, long after it Itad bceomc a men dead leti<r. The g '\ ern- 
1 ment width eame with 'I'heudis, and ieil !i> rnin witli Kodeti»‘, 
I may be licseribed as having been at once Konam and l)ad. 
In so far as it was affec ted bv the N’isigoths it was inllin need 
for tlie worse. Their monarehv was eleeti\e. I'ntil tlie liealli 
of Amalarie the ehoiee was eonlined to one landiv, but Ik' was 
the last of his liiu*. 'rin* kings tried ti» make the erown here- 
ditary, and th(‘ niddes, N’isigot hie srmotrs, and Koman smatarcs 
seized every opportunity to ke/ p it < lerh\ (\ Sjiain presented 
a forecast of theanardiv of Holaiid. Of ihe I went \’-tliree kings 
between 'I'heudis and Koderie five win- certainly nmidered, one 


l>y the Komans with tlie vital diflereni'e that the raee now 
possessed tlie tradition </f the Rcaiian law, the mnnicipaliiies, 
and rule great c‘i)inmon organi/ation in the Christian Church. 

No help was to le e\pe(*ted from the empire. L-nable to aid 
itself it had rec'^^'iise to tin* \'isjg(»tle; (see (Jorns). Ataniphns 
(r/.r’.) '!ie M’c of .Marie*, and the husband of 

O^cJitpatlon diingliter of the emperor 'Pheodosins. whom 

he laid niarri<*d ag.unst the wish of fur l.)r<cther 
Honoriu.s, entered Sjiain in 412, as the ally of tlv enijiiie. He 
was murdered in 4 15. but aft«. r (he spei'dily ensuing murder cd his 
murderer and siiei vssor Sigi rie, W allia (415-410). wlio was elec ted 
to the kingdom, c .^niiiiucd his work. Jle destroyed the Alans, 
and drove the \’aiicjals and Suel'i into file north-west. 'J’hen lie 
handed Sf).'iin bac k to tla* iinfierial c.)fh{'ials, that is to say, to 
weakness and coiTij])tion, and n»an bed with all his people’ into 
the Second Acjuitaine. the .south-west of modern Frani'e, which 
had been assigned to them by iiuncjrius as a liome and a rewarrl. 
From this date till the ve ry end of the reign of Arnalarii (511 - 
531), the .'‘eat ( f t!ic Visigothic’ kings was at Bordeaux, or 
Toubuse or N.irl.iiJinc , and their main intere.sLS were in (Janl. 
They continued t'» intervene in Spain and to c*x^*nd their infln- 
t?nce over it. H-.t: h -t an interval of more than l w ( nly-Pive years 
thev stood aj).ir‘. S.outliern .Spain W'as ovi^run and pluiidered 
bv the \'ancid- before their departure fur Africa. In 456 
I'heodoric 11 . (45 ', 466) entered , Spain as all;v cd A 'Uus. whcaii 
he had liimself r.o-wd to tlie empire in fiaij). He defrated the 
Roman senators of tin* Tarrac ((nc-n.ds and tic Suebi, ])utting 
their king to death, and advanced as far as .Merida. Ihjt he was 
reeallcd ic) (laul, and hi.', reiiini was aeeon. pained by raitrages 
again.st the Roman er. ic.s. Majorian ^457 4M ), tin: la^l capable 
emjKTor of the* Wesi . prc.»posed to rnakc' Spain ’he basis <jf his 
attiU'.k on thc' \’andals at Carthage till hi- fact was rlcstroyed 
by them in the harl»our c*f Caijthatrena. The fra: ric idal miirdenrr 
and surcessi‘r cd Pheodorie, ]^uric:(4(i6-485) follow c d his brother’s 
p<iik'y in Spain. 'A'i’h the extinction of the We.'^tcrn Fmjtire 
(476 or 47*)) the king.s of the \'isig(,ths became more and more 
tl’.e rt'pre<enuitiM‘S of authority, whic h they exerei.vcd on Koman 
lines, and with an implied or formal defc-renee to th • di.^’.anl 
emperor at Constantinople. Jiut the continued cxistenee of the 


, was deposed, and three' wc re toUMitcd by trie k?' or opi-n fomc. 

Of the others .some* were passing phanioni'., and the records of 
I Ihelatertiines tdthe kingdom arc so ob.-enic’ that wc c annot be 
sure of know'ing the name'- of all w-ho pc ri. he d Iw \ ioleiw 
I The administration whi' li these kings of unstable authority 
had tc) dircc’t was esseni i ill\' the- Koman sy-tcmi. 'I'ln* grc'at 
• owners, whether nominall'v \1sigM>th c>r nominally ICiman 
I t>eniorcs or senahnrs eontiniied lc» enjoy all (lie* pri\'ilc'ge;. and 
l' (’xemplions of tin* on/tt sninhnius in the- la:;! dav:. of the empiii*, 
'Pliey lived surroimdefl )»} miilfiliide,’. of semi ^,t‘ryifr (ohnn, or 
! farmers, bound to the soil, of aeliial i.lave;., anci of hiinriurriy 
I who were free swc.rdsmen to whom thy ;.',a\'e r.it ions (///ore//////;;/, 
i sol(li<T,<’brea(l, or Inunllii, a portion). 'Pl»e tuntilrs lemained as 
, Irdore the vic tims of t In' fi ;cs lirnv far the fact that 'Phriidis mid 
I the four next .sovere ign-, wen* Atians affeetecl their govern- 
j ment is not very char. It jireverited them fiom e'lijoying the 
I active siipj)or1 c»f the Ca1hf>li(’ clergy, lint it is very donhtful 
! whether (’liristjanity had sj)reafl iiiucli beyond the cities. V\'(! 
I lies'ir of the* ee>nver.sjc)n (/f jiagaris down tc» the la ,t days of llic 
' \’'isigotliif‘ kingdom. 'Phe spread ecf Mahcarmic cl.mi, rn was .so 
raj)ici in the fir t yc-ars after the- eonqiiesf thai it i , impossible* 

I to believe that the* country had been ihc.roiiglilv • hristiani/e/d. 
j 'Ph<*ii(li'-, whci made* his l)e*adcjiiurter:; at Sf'\ill(‘, e ndeavoured 
: to eompl<*lc- hi, ma: terv c>f the* dioc c'^c of by ca c njiyiiig 

; .Mimritania Tingit.ana, but lie was dcfca^d b’- fhe 7/,^ 

I imperial ul'fia-n- at (k*ula. J|e* was in due- four ,c* viuijeoihlc 
i inurdeTe'd at. .Seville* by 'Phe*ndigisel (-jtX 54.^; v'.ho 
was InruMlf yiromjitly .'lain, 'Pla- reign. n\ bi two :,n( cessors, 
Agila ( 54 'r.",n 4 ) ‘^rid Ath.'magild (^^4 'oiricicJcfl with lla* 

n.’igm of Ju.*»lin»an ;jnd the* temporary re viva .1 ed tlie J'kiste,*rn 
, Empire. Alhanagild e:allf*fl ori the- imp'*rial cjfpK c rs to he lp him 
again- 1 Agila, anel jraid fc^r their as-.ir.tariec* by iIm' .snrre’nrfer cd 
the provinre of Hae’tiea. On hi. death there was an c;lrsc*ijre 
interregnum cef ^l^'e‘ month-, whie h e ndec) by the c lceticai of 
imiva (567-572), tlie gcnerrior of Narbonne, the .surviving 
remnant of tie- Vi-igoMi [)ower to tlic ncrih cd the- I'yren(*c.s. 
Liuvadid not rome to Sfiain, but atscriafc'd hi . brothc r I.c*ovigild 
: (567 586) with him. The re*ign‘ cd Leo*. igiId anel of liis .'•rm 
I Kccciired arc the grcatc.st in the list of the \'r' jgot.li kingde^m in 
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Spain. Tho father war: rnanih-sfly a man of great energy who 
cowed his unruly nobles by murder^ forced the Ort^.-pedans to 
recognize liis siijxTiority, swept away the Siievic kingd(jm which 
had lingered in the norih-west, and checked the raids of the 
Basques. 1'o secure ilie succ’cssion in his family he associated 
his .sons IJiTniencglld and Reccared with him.self. He wa.s the 
first Visigoibic king who wore the crown, and it would appear 
that he thn^w off all prcicnce (}f allegiance to the empire. The 
series of the VisigotluV gold coins begins with him, and it is to be 
noted that while the earliest arc striich in the name of the emperor 
Justinij n, the imjx ria.l su]x r criptiori disappears in the later, 
iaovigild drove the iinpcrijd orficers from Seville and (.'ordova, 
ihoiigli lliev still rctairnd (ontrtjl of tlie coast. His .son Hermene* 
gild, to whom h(‘ (‘ntruslid the gtivcrnment of Jhidica, was 
jiianied to a .I'Va.iiki.sh jirincess. Inlerniarriages had not been 
uneoinnioii Ix'lween J'l’ank and Visigol li, but they had rardy 
l( tl to any olh( r resiill than to subjeel ihe Arinn ladic's who were 
sent from Spain, or the Calholie ladit s wlio came fnmi France, 
to blows and rniirdtr by Hair liu;>band,- and tlicir husbands’ 
families. logund.i lire hVankish wife of licrmenegild, with the 
helf) of l.ciMidrto arejjbislit'p of SevilF, the broilier and pre- 
deee. sor (»f ih<' rnoi'c famous I; idt ire jx rsiiaded lier husband 
to renoiinee Arianism. lie revolod against his lather, was 
JX(]u(‘i'd to subitu:-;;iou and ( xetaiOd in prison. 

'The reign (>f Rtee.irtd ftoi) is lamoiis in Spanish history 
for the e:;t .'iblishnieui of (’;iili.'!i'‘ism as the religion of the staM*. 
Reeeartd mirU have seen f;om the exan.jrle of the Franks that 
the support of Ihe (’hiirt'h was a great element of .strength for 
1 he (‘rown. He made t Iv ( h inge ai 1 he riiird ('oiinieil of Toledo, 
if R(eeji'((l hop'd lo Mraic ili - perpet nance of his dynasty he 
was mist liken. Ilissi'U Lia\-a 'lie: ms ed ((»oi-ho3) was murdered 
by an Arieii reiieii(*n lu."d(d by W'ilterie (603 610). 'I'he 
(’adinlies ngeinid power by Iim. overt lirow, but they could not 
gi\’e stability lo the stale. .'\ si;ccession of obscure “ priests' 
kings," who are but names, followi d : (lunthemar (hio (>12), 
Siselnit (612 f>2o), Ree(‘arid 11.(020 O2 1 ), Swintella, assoi'iated 
wiili his son ReeeinuT (0.? 1 -(‘.p ), Sisinand (b;p-0,^0), ('hintila 
(o^^6 04o),'riilgii (().io (K| 1 ),(‘liin(las\viiv h(('»4i O52), Rci’eeswinth 
(64(1 O72). 'rhe growing wiakness of the Merovingians saved 
lh(‘m from serious attack, iliough not fr'om (ua'asional invasion on 
Hie north. 'I’he prostr'alinn of the empire in the l^nst by .Avar 
and I’ersiaii invasions enabled them to drive the imperial otl'ieers 
fn»m the i oast towns. lUit the kingdom was growing internally 
w(*aker, 'I’he nobles were strong cUiMigh tojii'cvent themonan'hv 
from heeoming hei-edilarv. The (’Iniixh seemed to exert great 
power, but it had itself become barbarized by contact with kings 
and nobles. N’inkail pevseeiilions id' herctii’s and of th(‘ numerous 
Jews brought in new elements of disMird. \\’ainba (O72- <»tSo) is 
cr(‘dite(l wilh an at tempi lo reform tlx stall', but he was tonsured 
while iineonseious from illness or jioison, and disajipeared into a 
ri'ligious house. Ills siK'eessnr-s again are but names, Kuric 
((»So (>87) and I'igiea (0S7 701). \\'itiza (607-710) has more 
substaiiee. He w.is in after! inies denomieed as a monster of 
viee, whose sins aeeoiinled for the Mahommecinn eonijiiesl. 
(’ontemporaries spi’ ik of him witli resjieel, and he appears to 
liavi' been a well meaning man who endeavoured to eheek the 
e(»rruption of the elen«y aiul the pe.seeution of the Jews, and who 
resist, '(.1 the di' tat ion of the pojie. His reign ended in lurinoil, 
and perhaps bv murder. Wiih Ri>derie. whose " tumulliious " 
elei'iion was the work of Wit i/;i's i nemies, the line of the Visigoth 
kings is ei>ndid( rod to ha\ e ( nded. 

'I'lie N'i'igodi kingd.oin pT\ s« nts an appearance I'f coherence 
which was ver\ far fn'm coi 11 sponding to the reality. ,\l the 
OrxAitiatd^ was tie' kiog, siUToiinded by his hnusehv'ld c-f 

tionofthe /c//,/<\v, ;uul aidul Iw the jialatines, great othcers of 
visixothic state imitai, d firm the imjXTial model. At the hoad 
Kiaxtiom. pi\,\ i, s, eiiji: in luiinber, were dukes, and 

were gox erir.d hv ('ounts. I'oth were, at least in 
olViecrs named bv tlie kh'.;; ar-d removable by him. The 
king was ad -is cl bv eooneils, iv.ade v.p by a eombination I'f 
a senate of die great, tnu', aii'i v-l' thie « eelcsiast ‘ea] roun(’ils 
which had nicl under ihe Reman rule aaa.d that of die tolenmi 


Arian kings. The formation of the council w\as not complete 
until the establi.shment of Catholici.sm as the state religion. 
But from the reign of Rcccared till the Arab invasion they met 
.sixteen times in all, generally at Toledo in the church of Santa 
Leocadia. Purely ecclesiastical matters w’ere first discussed by 
the clergy alone. Then the great men, Visigoth and Roman, 
joined with the clergy, and the affairs of the kingdom were 
debated. The Leges Wisigothorum wx*rc elaborated in these 
councils (sec Germanic T.aw). But there w'as more show than 
reality in this parade of govtirnment by free di.scussion and by 
law'. 'I'hcre was no efTectivc administration to enforce the law’. 

The Mahommednn Conquest.— How utterly weak it was can 
be .seen from the fact that it was shatt(Tr‘d by the feeble Mo.slcm 
inva.sion of 711. 'I’lie danger from Africa hed been Moslem 

patent for half a century. During the reign of lovasion, 

W'itiza the Moslem masters of nortluTii .Xfrica had 
pressed the town of Ceuta, the last remnant of the Byzantine 
possessions, very ekea ly, and it luul been relieved by supj)lies 
from Sj)ain. (July the want of ships had pri'vented the Mahom- 
medans from inasteririg the lowm, and crossing the straits, and 
now iliis deficiency was suf)plied In* the C’hristians themselves. 
Jl seems lo be ixTlain that Julian, the in pi rial count or governor 
of (‘cuta, acH’ng in concert vvitli ih(‘ fatnilv and faction of W'itiza, 
wiio .sought his Ijel)) against Rodcric, [irox ided vessels to trans- 
p(^rl the Ikrber 'I'arik ('rariq) aiToss the straits. 'I’arik, the 
gi neral of the (‘ali|.>h's governor in northern Africa, Mu.sa b. 
Nosair, was invited as an ally by the conspirators, who hoped to 
nijike use of him and tluai send him bai k. He came w itli a small 
force, hut with the certainly of finding allies, and on being joined 
by anolluT detachment of Berbers niaichcd inland. On the 
i«)th of July 711 he met Rodcric near the ].ago dc la Jaruia 
between Medina SIdonia and Vej-.r de la I'Vonlera. He had 
perhaj'.s already been joined by Spanisli allies. It is at least 
certain that in the battle Ihi* (ueniiis of Rodi'rii' passed o\er to 
the invader. 'I’he X'isigoth king w-as rooted and disappears from 
authentic history. 'I'here is some probability that he did nid 
perish in the battle, but escaped to fall tw'o years later, at 
Seguyjnela near Salarnanea, in action with Merwan the son 
(*f Musa. A single blow' delivered as much by Christian 
as by Moslem hands, siithced to cut the bond which seemed to 
hold the kingdom logethi'r, and to scalier its fragments all 
ovtT the soil of the Peninsula. 'I'hrough these frag- The M»> 
incuts 'J'arik marched without a .single chci k of im- hommcd?n 
poriunce. Befia-c the end of 71 1 he had advani'ed as (Conquest. 
far north as Alcal'i. (Virdova fell to a delai hment of his army. In 
712 Musa joined his lieutenant, and the eonquest of the south was 
completed. Merida was ihe only town which offered an honour- 
able resistance. I>uring 71,^ and 714 the nirth was subdued 
to the foot of the mountains, and when Musa and 'Farik were 
recalled to Dam.iseus by the calijih the progre:-;s of the Moslems 
was not delayed. In 71S they iTossid the Pyrenees, and eon- 
tinued their inx'asions of Gaul till they met the solid pow-cr of the 
Austra.sian Franks at Poitiers (see Chart k.s Martki, and 
Cai.ipuatk, B. SS 6, lo). 'Fhe rush of the Mahommedan fl(M»d 
sent terror all over Europe, but llu' liltlei pposition it encountered 
south isf the Pyrenees is to be easily cvplaitud. and the victory, 
though genuine, was more .specious :h.in subsianiial. That the 
lieutenants of the caliph at Darna.siLis >hould take the place of 
the X'isigoth kings, their dukes and counts scemid to many n'.> 
loss and to a still grcatiT number a gain. 'Fhe great landowners, 
to whom pairic>ti.'-m was unknown and who<c riligious faith was 
tepid, were as ready to f>ay tribute to the iv.liph as to render 
service to one of their own body who had become king bv violeni c 
or iritrigue. On the part of the Ara.Iw, who, though a .^mall 
minority of the invaders, were the rulini: ilcntent, there was a 
n>arked absence of proselytizing zeal. They treated the occupa- 
tion of Spain as a tlnarcial speculation nx^ro than as a war for 
the faith. The Arab, though he produc -d Mahom- 
medanism.was tho lea<i fanatical of the h>llower.s of 
ihe Prophet, attd w.as not only wiilini^ but desirous to 
leave to all men who would pay trilaite the free excrci.se of thtir 
religion. He cynically avowed a greater liking for the poll ta.x 
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piiid by the Christian than for h\> conversion. l‘!u‘ Spanish 
Koinan and tin* Visigoth, su railed, of that t'p<M'h <1 poorness » f 
spirit, acrustonu'd as he was to compound with one master afier 
another, saw nothing dishonourable in making such an arrange- 
ment. That it was made is matter (»f reiord. In Murt'ia the 
duke whom the Arabs knew as Tadmir became a tributary prince, 
and his family retained the principality for generations. He no 
d^mbt contrived to induce the Araiks to re('ognize him as llu- 
owner of what had been public domain, and made an cx(\llent 
bargain. 'J'he family of Witiza did ojnain possession of an 
immense siret('h of the land (»f the state in Andalusia on condition 
of paying tribute. One of them, by name Ardabast , was dejirived 
of his holding at a later date on the ground that he held in<'re 
land than could be safely h it in the hands of a (‘hristian. 1‘ATry- 
wiuTC landowners made the bargain, and the monasteries aiul 
the citi<*s hollowed their example. Nor was siibmissi<ut and pay- 
ment (»f tribute all that they \\(ti‘ prej»and to give. Many pro- 
fess<*d thcmsilves converts to Mahommedauism. Jn the north 
one great \’isig,oih family not only ac'ci'jUed Isl.un, but humded 
a dynasty, wiih its capital at Saragossa, which played a stirring 
j^'irt in tilt' Sih and (/.h ('enturies. the IVni ( asi. or Ueni hope. ! 
'To tlu‘ mass of ilu* ])o)>nl;nion the coiKjiK'sl wa*-, for the pri‘st‘nt. ' 
a pure gain. 'J’hr Ji nns. ocaped from brutal per^'ocaition. were 
the eager allifvs ot the Arabs. As the eoiKjucn.r.s swept away tiu* 
Koinan fist'al s\stein. which the N'isig.c.lv, had retained, ami re- ' 
j)la('ed it by a j)oll las (wh.ich \v;is not le\'i((l (»n (‘Id nun, woanen, i 
(hildren, ('rij»pLs (»r the wry jioor) and a hind tax, llu* gain to 
the downlro(ld(‘n serf^ ol tie* tisi' was iinnu tise. 'I'hey actpiired ’ 
personal freidom. Add to llii> that a >la\ e wlio pn»fer.se(l blani | 
coiilfl .secure his freedom, at least Irotu slavery to a (‘hri^tian j 
master, that Ariunisni had iKJt been (juite root(d (tut, tliat the [ 
i'ountry districts were still hirgdy pagan, and it will not a|)|M‘ar j 
wonderful that wiihin a gtner.rion Mahoininedan Spain was full 
(»f renegades wbtt tornud in all proltability a maj(trily of its 
population and a nioNt important soc'ial and politic'al clement. 
'rh<‘ Arabs at first wuc ((.intent to lake a fifth t?f the land to 
(‘on.Niitnte the piibla domain, or hlunus, oni o( which fiefs laid | 
on military tenure wire pro'/ided for the chit f . of the con(|Ucring 
arrjiy. 

If ilm moderate polit y had been or ('onld have been steadily 
p.irMied, the inviidi r-' w(‘uld in all probaliility have founded a 
lasting .state. l»ut it ('ould not be jmrsmd. since it retpiired for 
i:-^ apjilic.ition a eond^ten* y, and a power to act (>n a dcfinlle 
jiolitical principle, of which the M.ihommedan eotajuerors wen- 
absohiuT. destitute. Nor liad .Sjiain been (‘oiuiucrcd bv a singli* 
r.a e. 'J he jn\ .idrr-> wen a coalition of Arab->, Isvrian.s and 
IJerbers. 'I'lie And» w.r^ iin jr.ibly anarclm al, and v as a noble w ho 
had no jv»liiical idea ( xcept i}w tribal one. 'J'hal ilair p( rsona) 
dignii)' itnisi be a-^-'crted and recognized wa> the first article 
in the creed of these d('Se('T’dants of the h( TOC" of tlie desert, 
riiey looked down on Hie S\ rian, they thought the ih rlier a lout 
and a jiIelK'ian, they seorned the renegade, jirid ee.Iled him a slave 
and son of a slave. 'J’heN' foii. ht out the (-Id tribal rivalries (»f 
Arabia on th(' bank^ (•/ lie (iuadal(jui\ ir aiel (<n the \'<'ga c»f 
(iranada. They jilaiited th'‘ iJerber down cat the bleak, ill 
watered, and vvind-'^w • pt et mral [ilateaii. lie r( \ i-ltcd. and tla y 
s-fove to subdue l.im l‘v th -word. He (leMTt(d hi [kht share 
(«f th(.‘ ('one jii(T( <i hind, aod in many ea^e-. rc-turra d to Africa, 
'i'he conflict for the (idij liale between Omayujd and 

Abbasid lenu-vcd all shadow (d ('ontrol by the head of the i 
id diornmed .n w(»rld. and Spain was gi\'en up to rnrre anarehv. 
'i'he tK .(ti( > made with lla f hristian' were soon v iolated, and it | 
>eem(.d a> it j^him would rh ^’roy itself. J-rom that fate it wa.s | 
preserved byth- arriv.il in .Spain of Abdurrahman (Abd.arrah- 
inan b. Moawiya) the Oinayyad (75-S). one ( f tie* few jirinees of 
hi> h<c.i'i. who e.-.i aj)ed ina- .on' at the hand' (>f the .Mibasidcs. 
W'ith the help of hi-' ( lansmtn among the Arabs, and to a large 
extent t»f the renegade.s who counted as his clients, b> craft, bv 1 
the sword, by keeping down the fanatical Ihrber element, and i 
by forming a mercenary armv of African negroes, and aft( r thirty | 
yciars of blood and battle. AlnJurrahman founded t he ind( p-ndent : 
amirate, which in the loth century beciime the caliphate of . 


■ (’ordova. It was an Oriental mor.archv like iiuollier. irong when 
tiu'amir was a strong man. week v. Imn li - w. we . ! e. eMx jginn- 
iiliy rich in able mi'tu Its rulers h.d \o f'l’hi the Arab nobhv as 
much as the t hristians, and tlu‘ re;d b.u^is c'f tin ir } wev wastiu'ir 
slaw army o! negroes, or of Ohri- iien .-.lavi'S, ! re ]v Slavoni ans 
si'ld bv tin ir (Icrman eajitors to the b'w slaw 1 !\ ah i s (>f ^’^'r(^m. 
and bv them brought to Sp/in. 'rim a' j ’lmM'.i ies at hr t 
g.ive them \’i(‘tory, and tl.cn d. Unw.d tli ’m 

SiK’h a kinj.'dom as th;.-. ii((i!(‘d teily eitaek from a more 
! .solidly (organized pi'wtrte be vh-ttcK d. The ( ‘liri' t ian < needt ;; 
^ of the Mahommedans were lor 1 lie. v.twk and no l.'.es 
: unarehit’al than themsil\rs. lail tliev \'\ re never Sftttcr or 
' altogether wanting, and they hc.d, what the \ra.b A’or//t. 

and HerluT had n(*t. a tradition of law an-’ a c.’paeitv for fi*rm- 
: ing an (•rg.ini/i'd polity and a ^t.ite. 'ITe\ .oe to be souglit for 
, along the litu* id the inoiintaius td (he 110! ifi. In the «'('ntre W'('r(‘ 

I the l>as(jucs. dwt'll ng ( n both - id- • of the I’viem < who 1 ept 
ag.iinsl llie .Muhommedan the imh j eral, d,-,* 1 h.-v laul vii.dValeil 
against the \ isigoth. (hi tht‘ea-t ol l!u I’. i-i-iu-.s. eking; the line 
(»f the JVreue(s, were uthtis ol 1 indiM] i-lood, wli" el.o* kept a 
vide freedom (»n the ^lop(^ am^ in tin elk vs ol the moimi.dn'. 
'I'i . Arab j»as.-(‘d thnwi'di t he?'- . g. ice . "d ii leriiitig to e.uil Irom 
(la?d. but he never fullv (oiujiieiid lle-i i. The ne.me-, of (hi'lr 
k‘ad(*r.s (land Jemilie/ and IiTgo .\ri,- 1.' ;ae .:('o; < ihci k * i iidarv. 
lUit here wi'Ve llie mots i-f the 1 mg, do?n ol N'avai re, ol .S »h?a’ be 
and Aragnin. In llie tarlit.-t liu'e- th ii hk’-I pie- ing; foe v.a* 
not the Arab or lk-rb('r jo tniieh a* lh( t ool ugiaii. It wa.*. el 
the ir hands that (‘liiulemegm* while k turning from lii.s 

(\p( dilion to Sarago"a. : ulTen d I hat d w ler to hi.s reargnanl 
at Koncesv.dles wh ( h i- inoie lamon* m p- cirv than im])oila,nl 
in history. W ith the ei(l of the .'-Ip; ?.i !i Mo k in Ik-nl i the 
I k!.s« jilts drove off the i(»i!iit, ar d w.mJmis ed the inar-'h* s <d 
the ('arolingi;ms. On Ihe (ast-u ? •- li . "a\’ o! ihe Ibrinees 
the k'ranks tonnd 1.0 native li'e j.op IiMom. Heii*, mdnlv 

under the leadt'rhip ol boiii; tin Pii.c-, Ihey loriiied thu 
Marcti Hispanic;!, wlicre k'lanleih comu-. .I '.d w;u(le!i.s of th?* 
man hes giadnally gained gn-ii-Ml. I'-v the n ign ol (‘li.irle; 
the k’at a principality laid In cn foiank d. V' iIIimI the Ihiiry - 
the Oc///cs so (ulkd b((aiisc Ii; (-nmldiip was poo- 

and co\cr(d witli ,‘cnd' wood, m-d not b((;in c the palm-, of 
I h s hand-, wete covere*! with ludr a*. il <- k-gtnd has it bc( amt.? 

I the founder of the(onnlsot Kata ■ Ion;?. 

’The greed e--;! destin> w;;,. pn-s rv- tl ioi Ih*- f’hi Ishan remiu'nl 
j which .stood oul to the v c I id the He (jiies, in tin iiioiinti’in of 
! A-turias. Pelavo, \vh(-m they ( hoc lor I i g.and his victory ol 
I ( ov.okmga. iiVi vvellni'di a- k-pi ndarv . .'onl an- (jiiite as olreiiie 
i a-dl.ifci I imene- and l?'^igo.^fi la. ^k 1 it i (cifain lh;it in this 
r* ;'i».n w ( re j)l;intr »! 1 he ( ed- ( -f I In I. in,; 1 !< -m oj ( a - 1 ile and Leon, 
the dominant jmavci of the Sp;iin of the biiiire. 'I’lte total ■ ik iieit 
ol the cfiTiteiitporarv ( hronif le, e;ilk d by the n.’inie (-f I- idore of 
; Ik-ja, shows thiit in the -.outh of Spi-jn, w'here the wfiter iivi'd, 

: iX'tfiin;/ was I la-vMi (d the r( i t:in(( I'unk in the nortli. 'I’he 
pe.vt ( hri tian aiithoril i« -. Ir k r,jr f,, t|,c Ptfi-r [i;irt of the ()th 
! eeiitnn’. It i therefore with the v.-.f/iinr that the dales (an 
I onlv be given a-, probidih,' cornel th;)l tin three fir I ( hri li;ir! 
king', eari b(c;!jd l(Mja.ve reiarM d fr( m 7 ? S to 7 "7. Ik l;ivo f 7 iS - 
7.-;7)- lit broth( r I’avila y.vd ' f wIk m wc otily know that 
h*' i- .s.iid to have been kilk-rl bv' ;i. lM;Lr while himting^ and 
Al^^h(»n^o 1.. the Cath'die 7-'',), land little rn(.re than 

I n;'.rn('. W’iiile tfie iri'a ion 'd fJ '.ul wa/ fill g-.ing on .Marm/a, 
tin- « hi( f <.'f the J»erh( r- Mtikd in /Kufl, v(-firn .Spain, had 
rev(/lled against t he f .iliph’-- lieijfena.nf . bj earne lla* great, 
general n vfdt ( J the Ik-rberv. In 7-0 plag-a , following r,n drought, 
and famine, - wept awav’ thou and of c/ai'juen rl jind (lorcjiieror; 
alik( . Amid the g^em ra 1 de (il.dion .Alpb( no I. dulo of I ;i,nta- 
bria aral son in-law of Ik l.c, 1,. (on titiited the king- 
fl'.rn which the Arab ( alk-d (i;dli(ia. It ari-W(r( (l 
cloj-'( Iv to the old Kornan pr vince of lh(' same nanie- 
e.vtending fmm tla* Kav (d liiscay t(; the line of tlie l>n‘ n), from 
llji o(ejint(>the foot (d the rnonntains (d .Navarre. Internally il 
w'iJ divjd(‘d inl(; two belts. Along' the shores (d the bay, and in I be 
valleys (d the mountains l(j the north and wc' t it w'lis inhabited ; 
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but a great belt of desolation separated it from the regions in 
whicl) the Moslem were figliting out their own quarrels. Alphonso 
swept all through that region, already more than half depopu- 
lated, slaying the Jing(:ring remnants of the Berbers, and carrying 
back the surviving C'hristians to the north. Behind that shield 
waste the Christian kingdom developed; from the death of 
Alphonso J. to the reign of Ramiro 11 . ( 93 J“ 95 o) it was subject to 
no serious attack, though raids on the frontier never ceased. 
Norse pirates appeared (jn tJje coast in the 9th century, but made 
no ijerinuncnt settlements. As tli(? population grew, it pushed 
down to the plain of Leon and ("astilc. The advance is marked 
by the removals of the capital forward from Cangas dc Ona to 
Oviedo, from Oviedo to Leon, and by the settlement of adven- 
turous frontier men in the ancient Bardulia, which from their 
“ peels,” and towers of strength, gained the name of Castilla — 
the castli!s. Burgos became its centre. The Montana (hill 
country) (»f Burgos, and in particular the district called the Alfoz 
of Lara, was the cradle of tlu! henxis of the Castilian share in the 
reconcjuest-* the count Rorcellos, and the judge of the ix:ople, 
Lain Qdvo, the infantes of Lara, the bastard Mudarra, and 
Ruy Diaz of Bivar, in whosti lives Itjgcuid and history are mingled 
beyond disitnlanglcment, and of whom some are pure figures of 
romanee. By a process which was going on elsewhere in Europe 
the frontier sellltid into a new political organism. As the Marca 
llispanica on the east became the county of Barcelona, so the 
chiefs of Bardulia became tbi; counts of Castile, then the count 
of (’astile, the rival of the king at Leon, and in time the king ol 
Castile, and head of (lirisliaii Spain. 

'J'here is much in the internal history of that kingdom which 
stands apart from the gemral develojiment of western Europe, 
from wliich it was shut out. Jii all the hjiig jieriod from Pelayo to 
Ramiro II. only one event occurred which had much tendency 
to bring the ('hrislians of the north-west into close! relations 
with their neighbours of tlie suiiie faith north of the Pyrenees. 
This was the discovery, (ii*, in strict ecidesiastical language, the 
“ invention ” of the body of St Jiinu-s. tlu* Apostle in the reign 
of Alphonso 11 . the ('haste (789 842), 'i'he shrine at Santiago 
in Callic.ia was aecepted in an age wlien evidence and criticism 
were words of no meaning, and it attracted pilgrims, who Itrought 
trad;*. But, apart from this opening for ftnvign influence, the 
(’liristians were left to develop the ir oreler untemched by alien 
exainj)le‘s, aiul they de!Vele»])ed from the Visigoth numarchy. 
The nu'n vvla» raiseel Pelaye) eni the shield believed Uu'insi'lves 
te) be edee'ting a siieavsse)!* te» Reuleric, anel inele*cd they were. 
Tliey eionliiiiieel fen* a time to call lhein:.elves Goths, and li' 
claim (lolhie: eleseu-nt, which had heceJine for them Very nineh 
wluil (le‘se:enl frenn thi- iU)inj)anie>ns e)[ llie eoiuiueror was to 
Englishmen e)f the* i^ph ur j^lh e'eiUurit's aiul later — another 
name for nobility e)f l)loe)el. 'I’he re! weis t he same king pe)sse.ssing 
theoretically almost ali.solute; ]>e'wer, both administrative and 
legislative; the same neibk's who limited his efl’ectivc j)ower by 
rel)e‘llion, tlieir eenistaiit efl\)rl to ki’ej) tlu* crown elective, and 
his no less ste*aely, anel by the* lolh century vie!torious, effort to 
make it heivdiUirv: tin* f.ame elistinei ioj\ between the few' free, 
wlio are also t lie* riedi eavners e«i laiul, and ib.e many st*rfs, who are 
partial boiulsineii, or the slaves ])ure iuul situjde. But the fact 
thill ever)' arm w'as niu'ele*el feu* tlie raids on the frontier, and to 
l)rovide settle'rs whe) should also be garrison for the regained 
land^, \voike*d tor freeeloin. The serf, who was als(> a se>ldier, 
reve)Ue el iigaiiist hotuhige. Tlw chie f wlu> had le» ** pe*eiple ” anew 
anel e xpn:.rd ie)W'nship had te) tempt !ne*n by freeeieun aiul .secure 
rights le) U'llnw his haniu r. 'ria* iiilluences which by the J^tlh 
(X'liturN' lueel abolished seifde'in in western Spain w'ere all at 
work before the* reign of Rainire' IL In .spile e.»f revolts aned 
rf fratricidal struggle's a slate was forineel. To the east of it, 
the Navarrese, having riel tlu'iuselves e>f the Carolingian counts 
anil marelu'rs, hue! made* a kingdom in their mountains, and 
beyond them the little frei* tirritories of the central Pyreiux*s 
were ailviinedng, in subordinatie>n to the Navarrese king at 
Pami)lona. 'Phe Arab euilie'ei them the* ('hrislians of Al Er;mk, 
and (listingnished them from the (killieians. 

The 10th century and the first years of the nth saw a great 


set-back of the Christian re\nval. Dissensions among them- 
.sclves coincided with an energetic rally of the Moslem power. 
From the foundation of the amiratc by Abdur- 
rahman I. (758-790) to the beginning of the reign of tommldMa 
Abdurrahman 1x1.(912-^61) Mahommedan Spainhad Amirmte, 
shared the usual fortunes of an Oriental monarchy. 

A strong amir, such as Abdurrahman 1 . or his 
grandson Hakam I. (796-822), could enfonxi obedience by arnus, 
or by murder, but it wa.s ihe rule of the most pugnacious and the 
hardest hitter. Even with him it was often only apparent. 
On the upper frontier, which is now Aragon, the “ Visigoth ” 
Beni-C^si ruled, doing homage and paying tribute intermittently, 
siiiiportcd by a loyal population of native Maliommcdans, whose 
Christian or nominally Christian fathers had l)een their fol- 
lowers before the conquest. The “ Moors,” so called, who 
aft(!rwards filled the kingdom of Aragon w'ere of native blood. 
Toledo, rcjlying on the immense military strength of its position, 
was more often in rebellion than in subordination. The mas- 
.sacre which Hakam 1 . (tfTecUid by a lavish use of fraud cowed 
it only for a time. Abdurrahman III. h)iind it independent 
<again when he came to the throne, anil hud U> liesiege it for 
two years l)efore it yielded. Tin; renegadtts grew in numbers, 
and in faith, irrider the influence of (nliiodox Berber teachers 
their fanaticism was tunied against the amir hiniM-lf. Hakam, 
a w'inebibber much sic^xcteil (if hetenidoxv, had to expel 
thousands from Ins caj)ital. Part w'(*nl to ];( of)le the bjw'ii of 
Fez, new'ly founded in tlu* Morocco, by tia* Idrisites. I^art 
w'andered eastward to found a Mahommedan state in (’retc. 
l.’nder the stimulus of BitIut fanalic'ism the l(;leralioii first 
sjiown to llie f'hri tiaiis \v;v-. turned to per.wcinieii. A counter 
faualicisin wa:, aroused iu them, and for years ilu* “ Martyrs of 
(ordoha " e.oiiMnm'd to f.-rei* the often reliiclant cadis to behead 
them, bv bh. pheiuing llit* Jh'opla 1. 1'!u* n laticiis of the amir 

to the (■hr);tian hisliops were \’ety much llio..t* of the Ottoman 
sultan to tlu* Greek patriarch, 'riiere w'ere Si)aniards who, 
like llie Greeks of the JMi.inar, were the .s< rvile instruments of 
their ?!oslern mastt'r. rndt r Abdurralunan II. (822^852), who 
*.pi!it hi;, life li . telling to a fa\'oiirite and highly aix’omplished 
Per;.iau tenor cud in the (Company (»f dancing girls, and under 
Mahommed 1 . (^852-889), the niggardlv Mondhir (8S0-888), 

I whosi* lime was short, and Abilalla (8.SS 912), wIkj W'us feeblt*, 
tin* amirate was torn to iraginents. 
i From this slate of anarchy the amiiale was saved b)' Abdur- 
rahman 11 1,(i)i2-()()i ). tlu* Akbar of his race. He came to the 
throne when half a century of w'ar and murder had 
|m»dueed exhaustion, 'fhe country was swarming under Ab~ 
with brigands, and the (!ommunie.ation.s were so durrnhmnn 
dangerou.s that sevi n Near*, had been known to pass 
during which no caravan travellecl from Gordova to Siiragossa. 
There w'as a dispo^ition on ull hands, save among the irrecon- 
cilable GhrLtiuns of tlu Sierra de Rmula, u. accept peace under a 
capable master. 'I'he Arai»s were beaten dowu.iuid thi* renegades 
had gained most of what they fought for when the aristocracy 
was cowed. Abdurrahman III., an Oriental ruler of lire great 
stanij), industrious, resolute, cajiable of ju>lice, magnificent, 
and free handed without profusion, was emiiienllv qualified to 
give all that his |H*ople wanted. The splendour of Jiis reign is a 
e.ommoiiplaee. He restored order even in the Ronda, and then 
I he look the field against the Cluistians. He obeyed tlie ndc 
which lias called upon all the inteUigt*nt govern(»rs of Spain to 
‘ make sure of the African coast by (.H!cuj)) ing it. He saw the 
Ghrisiian princes of the north become his Nassals and submit 
to his judgment in their quarrels. Bu» w ithin a per od not so 
long as his own life his i!y:;ast\* wa^ ixtiiici and his kingdom 
' in iraginents. 

I Hakam II. (g6i''076). AbdutTahmim’> son, ascended the 
I throne in mature years, and continued ids father’s poliiy. A 
I loNvr of books, he ga^'e protect iuii to WTiiers and thinkers who 
were not strict!)’ orthi d »x. From his Ghrisiian neighl>ours he 
had nothing to fear. The anarchy which broke out in the north- 
west, the kingdom now oall^ii L<?on. on the death of Ramiro II. 
— wiicsc sons fought ainciig themselves — ^and the endless 
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conflicts l>et\veon Leon and (’astile . rendered the only fonnidahle 
Christian kingdom powerless. Even on Hakam's death the 
power of the caliphate was exercised for some thirty years with 
great vigour. In his old age. one of his wives Sobh (the Day- 
break); a Basque, bore him the first son bom in his harem. I'o 
this son Hisham TI. (976- ?) he left the crown. The rule 

went to the .sultana, and her trusted agent Thn Abl ‘.\mir 
Mahommed ben Al>dal]ah — an Arab of noble descent, who in 
his early life was a scrilx', and who rose by making himself useful 
first to the ministers and to the favourite wife. By them he was 
promoted, and in time he brought their ruin. By her he was 
mixde hafih- lord chamberlain, jwime min i.ster. gn at (K.mesiic, 
alter ego. in short, of the puppet caliph — for Hish.un II. in 
Adminis^ nothing else- and in due time 

trationot he redu<'(‘d thc‘ sultana to insignificance. I'he 
MMiiBur, administration of Mahommed lx*n Abdallah, who 
took the royal name al-Mansur Bilhih (“ the victorious 
through (iod ’) and is gtuierally known as Mansur (</.?».), is 
also counted among the glories of the ('aliphate of Cordova. 
Tt was the rule <»f a strong man who maile, and kept under 
his own control, a janissar\' army of slaves from all nations, 
(‘hristian nnrcenari<*s from the lujnh, Berbers and negroes 
from Africa. With that host he made fifty invasicais int(» the 
( hristian t(‘irllor\-. A more statesmanlike coiujueror leading 
a people capable (d real c.i\‘ili/ation would hav<‘ made live, 
and his work W(Md<l havt* laslt'd. Mansur made raids, and left 
his enemies in a posit I du to n‘gain all they had K>st. It matteuB 
little that he desolated the shrine of St James at ('ompostella, 
the munaster\' af ('ardena in (’astik*, to(»k Leon, Bamplona and 
llarcelona. if at lla* end he left the roots of tin* ('hristian stat«*s 
firm in tin* soil, and to his son ami sncees.sor as //<7/V/; onlv a 
mercenary army wiliionl patriotism or loyalty. In later times 
(’hristian ccclcsiastit al writers, finding it difii(Mill to justify 
the utdwokt'n pre sperity (d tlie wicked to ati age which believed 
in the jndvmenl (d (lod and trial by comlral, invenieti a final 


The iH'rsoiiiiges are not miywise heroic, c\’en when like 
Alphonso (t)c)<)-io27) riiey were K»yal lo tin ir duty. Stineho 
the Fat, and lierniiulo 11. the (loiity, with their shameless feuds 
in the presemre of tire common eiteiny, and their appeals to the 
caliph, were miserable eiK'uglt. But the emancij>ation of the 
serfs made pn>gress. ('harlers U*gan to be given lo the to>Mts, 
and a class of ImrghtMs. endow<‘d with right.s and armed to 
defend them, was t(»rmed; while the ('laim il cd the magnates 
was Ireginning to develop into a fortes, 'Khe (ummil over 
which Alphonso V, of Leon atrd his v;ile (leloria ($.r. FJvira) 
presided in 1020, contcrreil the great model (duirter of la‘on, 
and ])as.sed laws for the whole kingdom. 'The nionan'hy becairt* 
thi»rougi\ly l\ereditar\*. ami one main siuirce of anarchy was 
clo.sed. By the iK'gdttning t>f the nth centurN* the leading place 
among the ('hristian kings had hww taken hy SMitchoth^ 
Sancho K 1 Maytw (the (Ireat) of Navarre*, lie was ammtot 
married l.i a sister (d (iarcia, the last toiint of Navarra. 
(astile. (furcia was munkred l>\ the* stuis of fount Vela (d 
.\lava whom he had det-ptuleel, aiwi Sancho took posse*ssie)n e)f 
(astile*, giving the gove*nmu‘nt of it to hi> son I'ernando 
(Iwrdinaitd 1.). with the* title* c»f king, anel taking the name* 
ol “ king of the* Sjniins " for himse ll. It was the* beginning 
of attetnpts. which e*onlimu‘el to be* made till far 
into the i3lh eentiirv, to obtain the* iinilv ol the 
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('hrislians In se'tting tip an empeior. oi‘ king ed **i'mperor 
kingN. to whom the* le'sser (‘rowns should lx* Md » ject, 
keTitando was ttiarried to a daughle*r (d .\lphonso 
ed Le*(‘n. Her hrotluT lk‘rmud«>. the* las! of his line, (‘(Uilel 
not live in peate* with the* ne-w king, and lost his life* in the* 
hattle of 'I’amaron, in a war whiclt he* had hinr^clf prov(»ke*d. 
kVrnando mnv united all the* north west <d Spain into the* 
kingdom of (‘astile and Leon w it h ( l;illi( ia. Na\arte* was k*ft hy 
Samho to another son, fiarcia, whiie the small fluLtian .stales 
ed the central Pyre*m <** . .'\rag<»n and Snhraihc w illi the KiUignr/a 
vve*nt to his other .som. Kaiiiiro .Siincla/ atal (lonzalo. 


defeat for Mansnrat ('alatahavor. lie elie'fi in looj imd<*fe*,*iteei, | l•'i•r^ando, as the elder, calleel him e*ll e*nipe'inr, and a*se*rte*il a 


bnt racked hv aii\i<*ty for the* pf*rman(*m e of the pro pe-rity of 
hi" he)Use. His son .NIozafTar, kept lhcauth(»ritv un // e////', aluay.*' 
in the name of llislirnii Jl., who was hidden awav in a m-coikI 
pakn e suhnrb ed fiuelova, Zahira. Ihit Mozaffar laste*<l fe*r a 
short time, ami th<*n di(*ei, poiseme'd, as it was sa.id, by hi-. brotli<*r 


g<*ncral snpe rioritv om t hi* brothe r* . That he took his position 
ed king of kings serieiiisly would ;etin to he- pren'e'd hy the* fae’l 
that whe*n his biedher (Iarcia attailod him in los^b ‘^t'd was 
de fe at* (1 ami ‘ lain at At.ipm n a, he* eliel met anm*x Na\'ane*, hut 
le ft hi*^ nephe*w, ( lan ia s son, on the I l:ie»m* as N'ic.sal. 'I’he (diuuil 


Abdurrahman, c.illed Sam h •!, the son e»f Man ur by one* of I e>f ( ee*. anza, now Vakm ia de* Don Juan (1050). at cuuntHot 

the* ('liri tian ladic" wheun lie e*\te»rle(I for his hare*m freun the* i whieh he* e.eadirmed the* e harlers ed .Mnhonso coysuMu, 

- lOSO. 

Spaiti. When he had iinjte*d his kin/^dom, he look the 
title* cf . ucce*.*>eir. Ihcte*h\' deeply e.fT<*nding the- i fie kj against the Mahommedans; anel the* pi riod of the gre*at 

princes id tla* (>nuo yad house and the* populace* i re*con(|iie*st be*gan. So far tlie* ( hii tian*. had not gone* rnm h 


fears (d the ('hristian i)rinces. .Abdiirrahinan .Sanclud was vain i Is a leading diitc in the constitutional histoty ed 
and f(*ather-hcadcd. He exteatefl fre»m the fe<*hle euiliph the* 

A bdur» 
rahman 
SanchoL 


he vond the limits of the* te*rritorv le ft te» tlie rn at Hie* e*nd ed He. 
Sfh century. 'rhe*y had only d<*vc|oped and organize d 
within it. rndf*r I'Vrnando, lh(*y ad\'ance*d ittoftba 
revolution. he*ael**(l hv Maliommed, ed the* ( )may\'ad i the* hanks ol the* 'I'agijs it: l lie* seiiilh, ami inte) \'ak*ne'i;i 


f ('1 relova. He lost lii:. hold on his slavi*s ami rner- 
cenarie's, who:. a ( hie fs hael lM*gnn to think it weiukl he mene* te> 
the*ir intere* t to eiividc the < euintry among themselves. A jraku e* 

Bad oft he reveilulioii. he*ael**(l hv Malieminiod, ed the* ( 

Bmpireot fainilv. wliocalk*el himself Al Mahdi Hilkih ^gnide-d | on the* se»nth-e*ast. 'lhe*r be*gan tei e in 


round 

hv (iod), anrl a :>lre*i't rieU. tip.sci tlje powe r of i '('oleeIe>, the* shield e)f .Andalusia. 'I’he* fe e bk- Anelalusi»in princes 


Ahdur^ 

rahman lit, (‘ordnva while he? W'as abs<*nt on a 

raid against ('a>tilt'. His soldiers d(*seirle*d him, and he teas 
speedilv - kiughtcred. 'riicii in the tvvinklinged an eve Ihcwhede* 
edifice went into ruin. Tlie end of Hi.* ham 11 . is unknown, 
and the* other ]irini;es perislied in a frantic serandde* for the 


w'e*re terrifi<*d into paring trihiite*. ai.el l e rnamlej urlvane ed 
lo t he ve*r\' gates (d Se'ville wit he)iil fineling an e‘m*my le) inert 
him in the* fielel. Hi';elea.th in lofii, hronght a.l)out a jianse* for 
a time*, lb* k*ft his three* kinge|e»nr, to hi three ‘ons .Sanehei, 
Alpliein.-ie) anel (lareiia. .Alphem.sei, tei whom l.e-on h.iel fallen as 
throne in whiidi they were: tlie jaippets ed rnilitar)* aeb. enturer'.. | liis ‘ hap*, re-rnaineei m;i.ste*r a.fte*r llu* irmreli r e»| Sane hei al Zamora, 


A score of shifting |.)rinci[)alilies, eae h re*ad\' te; he lp the 
rhri tia,n - to dc.-lroy the other, s. toejk the plae e* ed the* calijdiate. 

The fumlitmental diflen ne:e U'lween the* Me»‘le r.,. who knenv 
only the de*-.pot and the Koran, and a (‘hri tian tde* wljei have 
heveiopment^^^^' f'hurch, a be.dy of law and a Latin ‘f)eeeh. was 
u/the riee: contra-l b tween the e-net ed the 

Christlaa greatness (>f MsiTisur, and t!ic end ed the veakne-ss 
hiagdomB. C hr i tian contcmporarie.s. 7'he first left no 

trace. 'I’he second attaine d, after much fratrie kia! * triff-, te» 
the founei 111: n « f akinH"m and of institutions. The* interval 
between the death e>f Karmro II. in 050 and the* eslahli liiru-nt 
<*f the kingdeun of raslile* by Fernando I. in 1037 is on the sur- 
ia e Ob anarchical as the Mahejininedan e. -nfu i' n rd anv time. 


whieh he* wai-. e-nele a\ ouring te» take* fre-m hi :-ii.ti*r, anel tic 
inipr.‘'omne*nt ejf (lap i;i e)j (iailieia. d he* p gn ed Aljilionso \'!., 
whieh kc te-el till lion. one* ol the* bille t in Hie Alphonnu 
aimak of .Spain. Ih* loeik tif) the weirk e)f hlr V/., 
father, with k-ss e)f the* ernsaeling sj)!rit than was in t/fiv, 

1 ernanele), but with eon*pienf)ns ability. His marriage* with 
( o.*i tanee*. daughter ed Reihert, elnkc ol Horgmiel*. , breeiight 
a powerful feire:!gn iiiflue*n<*t into play in (a.:. tile. Constance 
f l.•^ oiIP•d the* ru' fik'i of Clun) , anel ed>taim*d he r !iii‘.bime]’.s favour 
f«)' the m. Lnele-r the ir leaele r ,hij) nica -lire* ; vm n t.ake*.n 
to re*forrn the- Clmph. ire>:n w'hidi hilh-rln little* 
hael l>e*»*n r.* )H e te e] save- that it sheeulrl bc/esileiu and 
ir.artial. adeeplion of tlie.; Kf/man in:-.lia<l of the Gothic 
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ritual of Saint Isidore* Ir.s been lamented, but it marked the I The? confusion was increased Vw tl\e fact that Alphonso, l.rra(:a\s 


ufisurnptioii by ( asl u? in the community of the 

western European kio/jdo-ns. 'Joe Ercricinnen, both monks 
and knights, who iL<:<'<tth}juni(:t} (.’onstance brought to bwir 
on Spain ihtf cicciesiastical, i-n hit* rturwil, litcTixry and military 
influence o^ France, tlM U the intell* dual centre of Europe, as 
fully as it ever was exercised in l.it(?r limes, Castile ceased to 
be an isulaUid kingd<j n, c.nd bi‘eame an c.dvance guard of 
JlurojH* i/i not the h-eil x ii '-l ]>e.rt ol ti e crusaxles. Alphonso, 
who (luring his ( xile (jwed son e go(*d :;er\’iees to the Mahoin- 
medan king of 'loledo, :«j>. red llua. ( ity vviiih* his friend lived. 
AiphotiKo lorwani elsewhere. II(j 

overrunH extorlcd tribiil**, and dn ible and treble tribute? 
Atjthumniv from th(; j;riri' < s of Andalii.-.ia. In J0S2 li'c swept 
aanSpatn. ,jj tiic \ ..!l; y <,1 the (iiuuJakjiiis ir to 

Tarlfa, where he rode his h(M‘ e iido ihr sea and ekdined 


j)o,>sessioJi oi the ‘‘ ke.t !:l,(I l.i b;, 


Irj 10S4, l.is friend 


in ing dead, he insde hi<n .<11 m...'-trr o‘ 'Ihirdo. fall <»1 the 

eily resounded tlirongl.o::! J i.')H,and: hoela-d Ihe Mahonnnedan 
princes ol Andalusia into gr.ivity and a s* tee <>f their po.silii.-n. 
'J'iieir ])e()j)]es bega.n t(» look to .1, litre ^ n:-iif ben 'J'eelml'in 
wie; ruling' the lu .vly lo'indf'd t [npirt cl’ t!»e Alnittravita*.;. 'I’lie 
firlnees ));i.d eaust; to dr. ...d biin ; lor 'i nsuf, the h‘ad* r of a 
riligioiis inoveinenl s’ill in itslirst /<•.!, was known to havt* no 
Irie'iilly feeling lor tlie'.r re!i:;io is imliffereace s nd eleg;i,nl. 
(rs,.i])ateil haliits. Jt was likeiv that, if he eai.o* ns nliv, h*- 
iiifi usion of W()'id(l leinaiii as ijiie'lt'i’i Jiat. int' ea.se was (’X 
tivAlmorJf cellently pul by alMolaiind, amir of Seville, a 
\iUvs, brilliant caAMlier, :i?i (n t o npfishfd Arab ]>o(t, ;ind 

o U‘ of the iiiest amiably s])('ndthr:fi o! jirinet s. W'lieii tin 
p-*r'l of }t]»p(Mlirig to was put brlore him c.t durlsw 


still by lufr first marriage \yith Riiymond of Burgundy, was 
re(‘ogniz(?d as king in Gallicia, was bred up tlierc by the able 
bi. liop Diego Gclmirez, and to(A' an active part in the feud^ 
of his mother and steji-fatlicr. The death of l.rruca in 1126 
allowed her son to reunite the dominions of his grandfather. 
In the meantime his cjuarrcls with Urraca had not cletiTred 
Alphonso, who is surnained the Battler in Aragonese history, 
from taking Saragossa in jjjS, and from defeating the Alniora- 
vides at th(; decisive battle of Cutanda in 1120. In 1125 lie 
carried out a great raid througli Muhomrn(:dan S|)ain, camping 
in its midst for months, and returning with many thousands 
of tlie ('hristian rayahs, wlio, under the i.ame of Mozilrahes, liad 
hith*‘rto continued to live un(hT J\J(.»slern ruh;. 'I’lie}’ now fled 
from the bigotry and iic.ro brutality of the Almoravides. The 
failiin? of Alplujnso’s atteii'pl to take? Braga in 1 was sjicedily 
followid by his death. lie left liis kingdom by will to the 
Kniglils of th(f 'J’cmpl(‘ and tlic Hospital, but the barons of 
Ar.-gtin paid no attention to his wish, and drew his brother 
jhmiiro, a monk, from his cell to continue the royal line. 
Isamiro, having been first i \-( lai;.* trated by the j)u])e, marrieil 
Aj.mes of Acjuitaim?, and on the birth of his daughter iVtronilla 
i riijujced lu'F to Ramon Ifereijgicr (Uayrtiond Btrefiger).(()unt of 
Ikircelona, and then retired t(> hl.s ( til at 'sa: bonne.* Uaionof 
'I hi.s marriage united Aragon and ('a ir.lonia jorex't r, AruKonun. 
CJid miirks a great .ste]) forward in tiie i o istilution Cntoloniu. 

I of a national unit)' in .'■‘pain. Na\'arre, indeed, which had bu-n 
iinlud with Aragon .'•inic the Ira.trlcidal murder ol it.s king 
Saneh.o in |»nlerred n.’main indcjiendent 

i nder a new ruler ol its i l.oit (*. 

Muall .slate lying m ross the lyvnnees, dependent 


Jl wu. I rnMlorll. 


b\' his son, he ;u know lodged the da!ig* r, but added that he j <n Fratiee, and doomed ines ltabls’ to be partitioned betwe 


ii.s gnat neighbours to north and south. 

Alj)h(»u.so the son of Crraea, w'a.s, during the twenl) 

■'ears between his mother's de.Uli and his (ovn in 1157, lie 


1135 


was 


A l;ihonsv 


did not wish to be cur;a?d tl!r(»i:g*joul I si, un a.s tlie <an.se of the 
joss of Sj)a.in a.nd lhi.,l, if ( luM-se he ii.usl, he tlio ieht it brti*. r 
to lead eanu'ls in .Africa thaii to te h 1 pi."'^ in (':e;t.ile. A’lc ul 

e.uiie, and in loSo inflicted a terrible dclf..t on Alphonsn \'I. , (lominating ^ov( reign of Sjiain. In 
at /i’Jaca. n<?ar Ikula,jo/.. 'riie immediate re^tdls of the stricken j (rowmd at Leon, in ihe jire.senee of the new king w/., 
field were, howe\ar, but small. Vti.iil wa.s called back to {(•I Na\ a.rrc, of the ( ounts of Barcelona and I'ouhm.sc, ^flmpvror 
Alric.a, and in hisabse:ie(‘ the Chrlsliee, i‘f. :mcd tlie adx'unrc. 1 1 nd ol other p;*lnees, Chi’lsiian and iMah(mimedan, 

When he returne l he was ehiefly emp! ‘v.sj in supprvssir-.g the , *’ Ihnperor in Sj>;‘in, and king of the men of the two religions.*' 
Mahommedan ])rinees. Alphonso was eongH'iled to withdtMw a ' i.i his ehariU ter of emperor and king of tlie men of the two 
g orison he had |)laeed in Mur ia, a d \’al meia vas, )»\' Id.- ‘ r bgioiis Alphon.so A'll. seems lo have aimed not at e.vpellir’g, 
dc, -ision, given up by the widow of the Cid {(i.v.). But la? 1 iji* ; but ; t redm ing the Moors l(. subjeition as x'ic-sal eo!?n? •..".il'es. 
Ills hold on 'koledo, and though his ki' 1 days were darkened by the ! Jle took Cordova and lo.qia red as far a.- Ahueria, 
death of his only son in the lost hatllr of l'c!<’s (1108), he dieil ' I»ut lell va.sal Mosli iu ]>rimes in pO ‘esdo!i. lli.s 
i.i non with theseciirits t*Kil h.is work would last. | death was followid b\' Miother mid, lii,j»pil\', a la.-'t 

'rile AlniorjB ides wa nt round the );ual I’irele of Asiatie end i division of Castile emd J.eoti. S.ineho, h.i.v elde.. I son, took the first 
African monarchy witli e.xce’plioual r pidil \. (kie gem ration * and I’ernaaulo the sci o al. 'J'he dreaii' (»f the e’.i jvire was speedil)' 
of military elVieiem y and ol eo!n])a.r.!.t iv<* honesty . d’;^ up.. led by liie dea.lh I't .'^.inelio ul (‘ia i ile a year after hi-' lather; 
i administruliou was iohov.ed b\ sloiii end i or- | doin ug d had already l)eeu .a’ a st mi iialepeiuleiit state. 

ivdu:i rii])liou as bad as t lat ot l*)e Ar. b^. d'o this the ; 'j’he coiiijilicaled sior\' of the Cliri>liun kii-gd' lu.s c f Sjiuin 


bnd of the 
**i:mplre.*' 


e\Mier AhnoruN'ides. who Were I'erl ; d >.ere 
t u'Almora^ mingled willt imre negro- -s, add.*'.! a dull bigotrv 
and a hatred ol iho: t and kuowletlge Iro.n 
wliieh the Arab, amireliieul ;md ]n»!uie;illy luea])able as he 
\\ :s, was frt‘(‘. In Arago i the sucres, sois i*f Ramiro Sanchez 
h ;il begun to press I'lose on .‘^.UMges^ai when the Almorav’.ile 
; ,.',si(»ii took pkiee, 'Tlie b.Utle (>l /,.l;a,i g..\e pause tv) the 
uu'uese, as it did for a s!utI sp ;« e to the iV-Ntilians. 'fhe 
iuU't'wd (»f advance in tlie reco!i<|ia; i wv> iM l.a\e been shorivr 
than it was but for the results of a nog i r.torUmate attempt 
t n the ]);u*t of ;\l]>honso \’l. lo uuile t’u* v row ns of Arugo:iiUu! 
I'astilehy the uiarri.ige of Alphonsv> .1. y i k >4 iig-Ovd Ar.;gv»u w llli 
his daughter I’rrue.i, I rr.iea (ilu' r.ome a iv>nu ot Alar'.a^ 
was dissolute and Alphou.*-a» wa.s urbilrary. TtuTe 
nothing in the manr.ers ol ih.e 12th cent’ury 
H04 Ii3*4. 1^' make a husband hesitate tv' beat his wile, and 
Crraea was beaten, and in the ])reseuce of wiinos.se.N. 
d'ho mtirriage, too, w.is declared mill by the po]>e, as the 
p li'ties were witlun iht* prohibited degrees, Alphonso anil 
Crraea came to ()pen war, in which he claimed to be king of 
^Castile by right of his m irriage jind liis election by the nobles. 


L:rgv]\ i vhiri'ig the next twv) gineriit ions can be ]k>\ ijuaie inti lligihle 
by taking thi* king ol Cas'ule a^ the iciilre (>f Mfon»o\‘ttt. 

turmoil. His bovhood w a'^ lilli d by all tlie ivA-f of Castile, 

which rarely failed to desiand in the middle agi> 
on the people whose king was a child. Alplionso \‘I 1 ]. m..u'riv d 
Lev>nv»ra. daughter of Hei.ryJI. t f Lngland, v he-, a.^ ckike of 
AquilaiTie, by right of his natrriage w ith ihedi.ehe.vs 1 leatw’r.had 
a strong dii vet interest in Sp inish polities. Cas.ilv, by its gev»* 
graphical position as the centre of Spain from Cantabria to the 
Sierra Morena, was the forefninl of the struggle with the Moors. 
In Andalusia the downfall of the Almoravides hud warv^ith 
opened tiu' way to ;h‘‘ Ahuv'lrides, or fv'llowars of the Aimv ' 
the Mahdi, an even more bigot e 1 religiuis sect th.vii 
the other. Alphonso hud eoiu|Uered Cuenca, in ilu hill country 
between Castile and Valencia, in 1177. w'hh the help of the king 
of Aragon, also an Alphon>o, the .son of rctronilla and of Raiuon 
Berenguer of Bareelana. W ith eminent good sense he rew ard!! d 
his ally by resigning all claim to feudal superiority over Arag-m. 

* Kaymoml Ju Pnv. erand master i4 the Hv->spitalkTs. eaiur t > 
t THIS with Kayiiiond in the matter of the bequest, 

S.xiNT John ok Jerl-salkm, Kmohts ok.) 
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At a later period the two kingdoms defined their respect ivc 
spheres of influence by a treaty. Aragon Nvas hft free to 
Rtcognhion conqutT the Balearic Islands atul V^lem ia, while 
ottbeiadf Murcia and Andalusia were to tall lo (astile. The 
peadtact at Almohades took the field against Alphot'.so in force, 
Aragon. fellow-Christian sovereigns failed him in 

the hour of need, he was defeated at Alarcos. Hut this wave i>f 
the ebbing Moslem tide had less force than the Almonivide. aiul 
fell back both sooner and farther than its predecessor. Alphonso 
OrgmaiMa- leisure lo punish his brother kings for desening 

tionaitbt bim, and to look to the organization of his kingdom. 
Kingdom. It was a great epoch of the granting of charters, 
TboMUt- of the advance of the towns. 'I’o this age also 

tary Orders. formation of the great monastic military 

orders of Calatrava, Santiago and Alcantara. Tliey siijiplied 
the (Town with a strong force of well-disciplined ami well- 
appointed cavalry. To tighten the bond willi Leon, Alphonso 
oi (astile married his daughter Uen'iigaria to its king Al]>honso 
the M)n of lus uncle Fernando. ^'luMuarriagc was 
dissolved by the pol»<‘ i\s l)eing within the prohibited digrees, 
but the son born of i? was n*cogni/ed as legit imale. Herengaria. 
a woman of very noble character and eminent alMlity, deserved 
a belter liii.'^band than her cousin of Jaof), who was nicknamed 
1£1 iJalx^so ' the Slohherer - and who appears to have been 
«Tile[)ti(‘. In 1212 the king of (astile reaped the ri'ward of long 
years of patience. The Alnu»li ides tb.ri’atcia'd an invasicin in force, 
and he organised a crusade against them, Aragon was iijwe- 
seiited by its king J’eter II., Navarre hv its king S.mclu), and 
Portugal by a stro!ig ecmtingeiil of 'J’enij)lars and other knights. 
Overthrow At the Navas de 'J'olo: i, just south of the .Sierra 
vf the .More iM, tlu' Almoliades r( i ei\‘ed the final overthrow 

Almohades. vshit’h laid Mahoiniiudan Spam at. the feet of the 
('hristians, .Mphonso died in T2i.t. 11 is son ICnriqtie (Henry) 
was killed by the lull of a tile three yciirs later; ami P»Ten- 
garia, lo tvliom the <‘ro\\ii came, sent to Leon for her son 
Fernando, and alKiic’uted i!i his favour. 

I'ernandi.) (Ferdinand HI.) who was ifi all w'a\‘s worthv of his 
mother, took ii}» the (“ni.^ading duly of a king (tf (\i 4 ile, and 
Ferdinaad coiUiiuied the advance into And.dusia. 'I'he .Almo- 
///,, 1217” h ides Were in swifter deciiiie liiiin the* .Mmor.lvides. 
I2S2. ,,f them, ahMamun, even son^du Id rnando's 

la Ip to ngain his throne in Morocct/, and ceded a snhurh of the 
city to his (dirislian allies, Jn 1230 the diath of Alphonso 
of Leon opem*d the way to a final union of the crowns. 
'I'he Jkiboso ” had, indeed, left liis kingdom hy will to 
liis daughters hy 'IVre.^.i of J*ortugal, hut Jh rnando was .sa\'ed 
from the nece.'jsity of enforcing his rights hy his mot la r. .Shet 
per.Miaded Teresa and the inlanlas to resign their ( laims in 
rina! Union return for ]a nsions and lordsh!j)s. ('astile ami 
ofCastlle Leon were united, never t(i he divithd again. 'I’hc 
and Leoa. work lif the ree.omjiie.sl was now cmnpleted with 
swift .steps. In 12.^^ ('ordova was eomjuered, and .Seville 
fell in 124S with the Imlp (d a fieet from the Ha.sf|ne coast and 
of the Mooredi king (d (iratiada, who wa.-, T'Vrnanflo';, ta. al, 
paying tribute and attending C(»rte.s when summom d. Jd rnancJo 
died in May 1252. It will avoid repetition to note here that 
the Aragonese sliare of the recf in quest was eonqileted hy Jarm*s 
the (.‘onqLieror(T2 i;^-X27fi),theson of that king Pt ter who hajghl 
in llic Navas de Tolosa. He confjuered the Jkdearie I Hands in 
1229 and X'alencia in 123^- In 12^5 he enter-*rl Murcia, which, 
Roeonqutat bowever, he agreed to oreupy in tin* name of f a.sfile. 
oiSpain, Mahommedan .Spain was ndueed to (iranada and 
except a line of ports round to ('adiz. d'he Christian 
Oraaada. population had disappeared in (iranada and Moslem 
refugees had peopled it closely. Its king wa.s a va‘'.sal, and 
of itself it W’as no longer^ danger. 

The close of the period of the great reconfjuest, five centuries 
of struggle, left Spain divided f)etwa*en two crates of different 
Spain after character. On the west of the Iberian range and 
tbeRt€OB‘ south of the Guadarrama was the kingdom (ailed, 
qaext. fQ|. short. Ca'^tilc and Leon. In fact its .si^vereign 
was also king of Gallicia, .-Vsturias, E.stremadura, Jaen, Cordova 


and Seville. This muhiplicity of titlt‘S was more than a mere 
formula of the royal chancery. It was tiu* official rcci^gni- 
tion of a sub-^tantial political fact — namely, that 
the kingdom of Castile and Leon had been niadi up 
by the agglutination of separate political t'ntitit*s. 

The real bond between them lay in the (‘ommon trowm, iho 
common creed. I'hev wa re one only as .subjects of the same 
lords and iminbcrs of tht* .sanu* ( Imreh. Hut their tt'rrilerial 
patriotism was fin al. 'I'he jn'oples w ere not Sixuuards, save as a 
general term, hut CiallieianN, Asturians, ('astilians, Andalusians. 
The great foreign unesiion lor them was the possibility, and 
from lime to time the imminenee, i>l renewed invasion trom 

Africa. 'I'hat peril did not etas ' till the defeat of the last l^ir- 

midahle African invatfi r at the h.ittlc of the Kio Salado in 
13.JO. It is (‘haraeicrisi if td the fi»os(' t tiuslruetion of tht* 
kingtitau that the Cortes tif l.enn and of Castile t'ontinued.afti * 
the final imitm, to meet apart on some oeeasions until 
1301. 

On tlu‘ easlt rn slopt* of iite Iheiian liills and the f'.reat tent ill 
lahle-kiml was the kingdom ealled, again for sht 1 1, Ara ,on. 

Its king was also a ruler til mans' lilies king in 

Aragtin, in \'alt‘m*ia, ami the Halearu* Jsfis (with t*m* 
initival tif separation), t'ounl t»f H.irceltma, and in IVos'cnee. 
.Marriage and inherilanecj h .d gis'en him it inloruil rights in the 
South-east of fi'ninee. ‘I'hns hi* raim* in eonlacl with the 
(’ru.saders of Simon de Monlltirt ami the e\]iansion of 1 lie 'n ni'h 
monareliv. .Another marriage, that ol J’eter, the .son ami suc- 
cessor til Jaims the Com|mror, with Coslanza, tlie daughter 
of M.miretl ol Hemw't 111 iim. gasc him claims on the Neapolitan 
ami Sicilia.n itdietilanee ol ihe J hdit nsiaiden. I'lom the date 
of the Sit'ilian Wipers (12M3) Aragon is found inisetl in the 
polities of llalv, '1 le. < umim reial act i\’ii v ol l‘arcefi)na hi't.nglil 
it into t ullisinn with (!• iio.i and alli.inee wiHi N'eiiiee, 'j'la* 
niritiiis double posiijotinf I lie kill;; of .\tag,.»i( is hilly illustrated 
by t he career of 1 1 laL king I’t Ui w ho v\.is 1 he lai lu r of |aimslhe 
( oiiqiierm'. lie loiiglil as a ein .adii at tlie Navas ile 'i’olosa, 
he went to Ktnne to he erowiHtl, and <lid xoluntarv homage tu 
tilt* )Mipe. \'ef III. jnteifsis as a pi met: ol ..oiitliern I'ranee 
coiiipt Ifi tI him to tliaw the ..woid m tfi h net* of ihi* Albigenses, 
and, oiHiodox as he was in tittd, la h II ligliling lor llM‘m Jit 
Mnret in 1213. If the lorinms ol Aia|.^«ih were to be folfinved 
in an out line <»f Spani ; 1 ) histoi }', ii wmild be m i‘e:,:,iiry to Witnder 
as lar as At hen:, and Con .lantinople. 

'i'he tiilfereiiee of I he relations ol these t wt) sl.ilt s towards the 
cofiiilv of mnioiis had eorreijioiidinf; mhriii.l disi inel ions. Jl, 
has heen already notetl t hat t asO i n SjKiin wa . h iidal. ’I'lierefon* 
tlie distim tion <d tlav.ts wa ^ lar sharper in .\mgoM lljan in lion - 
leiidal (’a.slileaial hetai. I'nalial sla v ei \ , w hi* h had ili.sappean d 
in ( .istileaml I.eon in the yph et iiliirv, exi led niimodirad in 
;\ragon, aiifl in it ; worst form, down lo the lioiiihon dynasty. 
When wtrart; (ofiltd the freedom (,f Aragc/U, it is wt 11 to it inemher 
that it. was enj<»yed « nlv hv the sm.all niinmi’N’ w htj were jht- 
son.dly frteand also pri\'i)egef| : h\' t lie t n i/en . ol tin* towns 
wliieh h.ul char ters - ( all( (I in Ara;j:on the ( ui'v'ersidade.s— 1 Ik; 
ntihlf' , lilt; g;enlry and the ( hmeh. 'I he Catal.ins attaimaj 
t niancipatitaj fnan feudal .sidijtici loti liv a ^aa t issitji of favage 
j)«;eant revolts in the 15th am! i<»ih cMitnrjes. In A'alencia 
emaneipition was finally hroiighJ h*. a measure which in il.self 
wa» cruel lite expulHon (d' the Mo/jsroe.s in tie- jyth te/rlury. 

'i he lanrllords were t ompelfid to repfiae th-m hv Irt c tenant 
'I'l.e prevaleme of predial slav'iry in Aragon and Va)cr;eja 
can he largely explained by t he ni-eiher td M iidejarc , that is 
Mahoiiirnedans living ijndir (‘hri.tiaa rule^ and (d Moiiscoes — 
converted .Mahornm* d.m-. 

If now \m: hstk at tta^ im* rjad hi lory ni S]):iin tror.'i the t ori< hi ioji 
of lh<s period of tlie re* f )ir»j>e* .t , v.hi«)i ic.vV h*: in the iiieMfi; 

f»f 1h*' I jth t f-nl wr**, tlown t*»ih«t muon of the mowiim *>f chrlHtlen* 
Ca.stjfi; e.nd of Arago/j hy ilaj marriage td Jotolinan*! ixatlon u( 
and I‘.ahel in i.|Oo, it will !*'• hmii'l to l*e ot< i!T*M*l Spain. 
with two grtrat TfieMi two pr*>^**‘s*r. ai*: 

firstly, the chri fiamzation of Spain, a verv .'liff*'?*'nf thing frtmi its 
reMiJUjinet from M'^sfimi master ,--ajid, Htreondiv not its uiii'fica- 
tKifi. for i)ui\ is Jiardly att;*ijie<l even now, l>nt progress towards 
uiiificatiun. 

MXV. iS 
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Whon Fernando (Ferdinand JJI.), tlio conqueror of Andalusia, 
died ill 1252, he was indeesd tlie kin;,^ of the two, or even the three. 
The Jew fuligiojiS. Th(‘ Jews and llu; Mahomm(‘dans formed a 
andJUMham hi^Ke pari of liis subjects. VV^i ha\ c no means of 

^ estimating tlieir miml)ors, but there is much probability 

that toKetlier lliey formed not much less tijan a lialf of 
the popiiliition, Tim \vho Jia<l sufUued cruelly from tins 

brutal tanaticism of the AlmoIrWUss, had done a ^^niat deal to forward 
the compiest of Andalusia, 'riujy wen; repaid by the confidence of 
the kuiK. and the period which includes lh«i reij^n oi Fernando 
aud lasts tiil the end of tlic 14II1 cejituiy was the golden ago 
of Mn*ir hisloiy in S]>ain. Jn J.iOT Ihe preiu-hiiig of a priest of 
Seidlle, be; r..'i.iio’o Marliiiez, ]e<l I0 the first ijenoral ma sacre 
llie jew^, who were envied for Iheir jMosjienly and hated 
because lhe\' were file kijig's lax collectors. Jfut the hisfory of 
lilt! pers'u iilioji aiul e.xpiilsioji of Ukj jtsws is the s;iiiie eviirv- 
wh re e\c(!pl in diUt*. 'Idle story oi the Mudejares and JVIoris- 
vov ^ is j)e; iiliai'l ; Spanish. In llie. <'.liri.;tian i'-dvance tiny were 
from till! lM‘,dunin,i; first subjected and then incorjior.ited. As far 
I orlh as Astori^a tlure is still a po]>nlation known as the Maragalos. 
.Liid familiar to all S])ain as carters and muh ttsers. 'Jdns imi.rkit(l 
type ol the be<i;u!..t! of modern limes represents a JkTber colony 
Cl. ‘ o'l aiiioin; th(! (diristians, ajid clirisliani/e<l at an early tlale, 
wli ' w(!nl on iisiiu.’: Arab ami llerber names long aft(!r their conv(;r- 


kingdom to the daughters she bore him, and their quasi legitimacy 
was recognized not only by the Cortes durijig King Feter'i life, 
but abroad. John of Gaunt, duke of Kancasttsr, married the elder 
of the daughters of Maria d<! J^adilla, and claimed the crown ol 
Castile by right of his wile, d he clergj', who wt?re debarred from 
the religious marriage by the lU.scipIine ol the Church were commonly 
abart aganaUo ail through the middle ages, dlie .sumptuary law.-s, 
which reijuired the hanuffuhai, of priests to wear a red bonier to 
their dresses, recognized them as a know 7 i ami tolerated class. 

The w'ork of ])olitic.al unilication was essentially more difficult 
than the cliristianizalion ol Sjiain. d he great common institution 
of the Cliurch, common enthusiasms, jirejudices and « .| ^ 

envies, wcfre a\aihible for the second. The first had 
lo conleiid with deeply rooted difierencis of Ji-u 

' character and of clas.s. ddie (^allician who sjioke, and ^ 

.still Speaks, a language of his own. was )>roloiimlly 
.separated from llie Ajnlalusian, ddie Jfasque, who till much 
later times jiractically inclmhtd the X;'.vaiTtv-;c, was a man of 
another nationality and another .speiich from the ('aslilian. 
Ami wliat is true oi Castile aJid l^eon ajqilies equally t.) 
Aragon. Aragonese, (‘alalaiis ;',ml Valencians were 
as dillerent as (ialiciamy liasques, (distiliaiis and 
Andalusians. Aragon .sjioke a di.'ileet of C'asliliaii. 

; Catalonia ami Valiuicia, together with the Balearic Islands, 


:.ion. Idiey are only the most cojisjiicuoiis (^xanqile of a process 
\\Iiic. waM c.omimiji to all the l*ejiiiisuhi,. As llie ( liristians worked 
down '<) llie south they loiind an existing Mahommedan jMipulation. 
d'o riidiice l.luim to ])iir(! slavery would, in llie cn.se ol Ca-.tile at 
least. Jiave beijn dangiTous, ami would also have Ixien otfensivo 
to the ('liristians, who wiiri* iliemselves fighting for emancipation. 
'I'o expel them wouhl ha\e been to liuA tr llie soil untilled. 'I'liereloro 
the kill the nobles, the Church and tlie milit.iry onlers c<»inbined 
to give them protection. l ‘or tli<!m, as lor the Jews, the 1 ;th ami 
i.tfli centuries were a golden iig.e. .\W the eml of llu! i.jth the 
jiersec lit ions btigan. borcixl ciunaTsion jirepared the way for 
exjmlsion, which < anie in the reign ol JMiilij) JH. (ifUfH- Mut 

^ , bitlore tlie end \\u.s reuclied .'1.II had b<‘en ]>ersnaded or 

of the forced into (‘hristi.i.nit y, liad citased to be Much'Jares, 

Moriscoen Ixicoiue Moriscoes, In Ihi! majority ol laises 

1 h(! conversion bad occurred so long ago that the 
moniory of the time wdien tlu'V wure Maliommedans was lost, 
and nniltitiides ol llii! cliildten ol Mmlejanvs remaimul. dlie 
Mozarabes again • the ('liristians who bail always lived ujnlin 
l\iah(unnieda.n nd<! were an ek^meiit of importame 
. in MUNlieval S]>aiii. They had learnt to wTiti! in 

* Arabic., and us(‘d Arabic U!lt<*rs esi'ii wlu'u wTiling 
Latin, or the corriqit dialect ol Latin uhiili tliey spid<e. 'I’lur 
amqiu'sl of 'I'oU'do by Alplionso \’l. first brouglit the Christians 
into contact with a large b<u!y ol these arabi5'e<l Spaniards, and their 
iiilluonce w’as considerable. I y Aljdioiiso lliey wi're lavonred. lb* 
stampeil his name on his coins in Ar.il»ic letters. It is said with 
]»i'oba.bility that one of the early kings ot Aragon, l\ ter i.. could 
write no oilier letters than Hie Arabic. 'I'he I\lozara.bes wete tt'eatei! 


j .spokts, and speak, dialects t>i tlie soul hern French, the so-calleii 
' Liiuose, though it was not the language ol the Limousin. 

, And the causes of division did not eml heie. 'rhe wool " com- 
mojiweabh " had no meaning eitlu!!' east or wvst of the Iberian 
range. bA'ery one of tlu! kingdoms grouped rouml the two 
sovereigns who shared modern Sjiain was itself a Ioo.se coii- 
gloimu'alion of ckisses. Mention has alreadv been inadt! oi tlie 
Jew and the .Mmlejar. These werif more or le.ss forcibly absorbed 
or brutally esjielh-d. Ikit the distinctions belwe(‘n c/mbh Ole* 
noble ami not jmble. betwiain town ami countrN', were fi/tciions* 
in the very libre ol all tlu! Sjianish jieojiles, E.xpiilsioji 
was imjio.s.sible and comliination only attainable by mutual agri'e- 
imuil, iind that was never .s(*cured, Jligli mountain barriers 
and deej> ri\i‘r tour.ses had sejiarated the S]>aniards locally, The>- 
were more subtly and incurably .separali!il by traditiojial and legal 
stains. Speaking gemually, and wilJi the proviso that Ibough 
names might diller from region lo region, the fact.s did jiot; it 
may be said llial Spain could be classitied as follows; Under the 
I crown of (’as1ih‘ all tlu; tiu’ntorv was eillu'r idnui^'Uiio, >cu/i;.’';u, 
I solniirj^o, hrhrtria, or it beloMgt‘d lo some lown^ big or little, wdiich 
' bill! its {(irf't puthlo or town ebarter, its own juvro « 

I (tonim) or law. Jh(tilrni:o was laml ol the Church, ^ 

I domain ol the Ciown. aalanci^o land ol the 

nobles. Juiu tmi is hiss easy lo translate . 'I'he word * 
j is the romance form of be»cfiUtoria* liohetrias, called “plebeian 
! lordshi]>s. ' w<*ro ilistricls and low*nshi]>s of ]>easiints who were 
; bonml to bi'.ve a lonl, and lo make Jiim payments in money 
I <*r in kind, but who hail a \arying frisslom of choice in electing 
. tluur lord. Some were describetl as “ irom sea to sea, ami 


under the kings of the reconquest as sip.Lrate bodies with tlieir own 
jmlges and law', which they had b<‘en allowed to ke<p by tlu* Mo.slem 
rulers, 'j’liat code was llie fonun juiiindu ol the N’isigoths, Iho 
fitno as it wa.s calleil in the “ rom.uue ” of later linu's 

ami in (’astilian. 'Phe Mozarabes brought in the large Arabic 
element, wliiih is one ol the feat mes of llie t'astiliaii laiygnage. A 
part of the w’ork of clirisil.-mizing llie Spain ol the i.ttli ci'iiturv. 
ami not the least jiart. was done l>y tlie monks of Cluiiy iiitroduei'd 
by the hVeiicli wile ol .Mplmn.so Vi. To them was due the impulse 
given to the reform of the Church, ami to education. 'Plu* ioumlat ion 
of tlu* atndiiffu id Paleneia in 121.: by Alplionso IX. 

was an oiitcoim* 0! llu* movement. It fell in the troubles followin.g 
bis death, but I'i'rn.i'ulo 111, r(‘vi\e»l it by ihe ioumlat ion of the 
university ol Sahunaiiea, wliicli dales from 1.1. gs. The Church ami 
the university were the I’nat jiromotoi's of the etiort to s(*ciire 
religious unity which began in the i.itli and produeed its full etleets 
in tluj 17th century. How tar the character, halwty and moralitv 
of the I'hristian Spaniards were atleetcd by ( >riental inlliienees Is 
not a <pu*stion which it is eiisy to answer. 'Po some extent they no 
doidit were colonr** I. Such a, soci il institution as the lonii of 
marriage known by the miMe oi' lumar,ani(f sluwvs visible traces 
of J*!astem iiitbience. In so lar a.s it w\is ;i mere agreement of a man 
and woman to live together as husband and wite, it h;u1 precedents 
both Koman and Peiitonic, There were also Kotnan .:iid 'IViiionie 
example for recognizing the cliildreji of such a union ;> lia\ iiig 
rights of inheritance. On the otlu’r hand tlie name is Ar.’.bic. ivul 
so is the term applied to tlie eliihln'ii. bif!>s (fr fiitnnniiit, sons of the 
.slivinge woman, Moreover tlu* Oriental character of this union, 
be its origin what il may. visible from the fact that it was polv- 
gamous. The only insuperal'U* barrier to a thnnh^ania was the 
])rovioiis marriage “ with the blessing," the full reli.gious marriage, 
of the woman to another man. A married man might be united in 
h^nro^nnia to a woman other than his lawful wile, and the children 
of that connexion, though not fully logiliniate, were not ba.stanls. 
Tho most signal example among niaiiy wliich could be quoted is 
that of rclor tho Cruel who, though marruxl to IM.inclio 

of Hourbon. was aharnt^<f;ui(io to Maria de I'adilla. He left his 


I s<‘ven tinu a dav.” that is lo say tlu*y couUl take him anywhere 
in the king’s dominions from tlie, Hay of Ihseay to the Straits 
t»l (dbrallar. ami eJiaiige him as otti*n as thev pleased. Others 
were linage, tint is to sa>'. bound to take their lord from 
c<*rtain lijieages. 'Plu'ir origiii must probable be sought i.n the 
mtion of comimijiif ies ol Moz.irabes, Christians living under 
IMosleiu rule as iuynJis, who put themselves under 
Christian cliiels of the early ilays of the nronqm.'.sl for 
the bcutficr ol llu'ir inoli'Ctioii. They were mainly m Old (rustile. 
Hy the end of the midilli! ages they had disapjux'.red. 'i he 
chartered town;, in Sjiaiii ('a.-d and W’est, wc:re ]>racti('alls r(*publirs 
living uiuler their tiwn CiWtn fnu'hlo with their own fin'ro or law. 
All charters weie not gianted by the king. Many of them 
were given by jiobh‘s or eeelesiaslic.s, but required the coiilirmation 
of the king. And in this country, where all was local law 
usage and ]»rivilegt‘. wliere uniformity was miknow’ii, all charters 
were not held by towns. In many cases the serfs m the course 
ol their struggle for freeilom extorted charters and futro.^, I'he 
greater chartered towns had their surioumling comarc answer- 
ing lo the “ county " ot an Italian city, (wer which they exercised 
jurisdiction. In time tho villa.ges dependent on a chartered city, 
as they grew to be towns 1hem.selve4i;, fought for. and in many cases 
won. einanciivitioii. which they then sou.irht to have contirmod 
by the kijig ami pmcei'iled to symbolize by s<*tting up their own 
gallows in the market ]dace. 'Phe Cliurch had w’on t?.\eiuptioii 
I from the p.iymeiit of taxes by no general law. but liy TheClerrv 
I particular ]nivilege to this or that chapter, bishopric 
or monastery, 'Tho nobles claimed, and were allowed, sohhe* 
exemption from taxation. Church and nobles alike 
were lor cvi*r extt'jiding their borders by purchase, or trying to do 
so by force. Tlicy conferred their ('xeiiq'i lions on the land they 
acquired, thus throwing the burden of taxation on the towns and the 
non-nobles with increasing weight. Hut in this land, wht*re nothing 
was consistent, there was in reality no shaq> division except in the 
smaller and feudal portion— called Aragon for convenience — and 
save asbet wee»i Christian and non •Cdiristiaii. noble and non-noble , The 
necessities oi the reconquest made it obligatorv* tlmt all the dwellers 
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on the frontier shonlil l>c pfarrison. Hence thev wore not only 
encouraged but required to ])ossess arms. Those of them who 
Th e h H provide tliemselvos with a cliarger, a mail 

w a h^K'ur and sword were ranked iis militcsi — 

roMQtru* . miles was a eabullcro. Alphonso VI 1 . t'sptH'ially 

authoriml all men who could arm themselves, mount th<?mselves. 
and stTve “ cavalierly " to live as and count themselves uivaliers.** 
Hence the formation of the class of cab^tllerox de fuero, non-nobles 
li\ ing “ nobly ” with a riglit to wear the sword. The ]>nvilejre 
survived the epiKh of the leconqnest. and was often extended to 
gilds which the kijtg wislied to encourage, Ilonex? came the practice 
which caused so mucli surprise and amusemejit to I rencli and 
('icrnian travcllfis of the loth and 17th centuries — the woiiriiig 
01 the gentlemanly sword by the arti'^ans of towns. 

No general law- controlled tlu'se local usages and fueros. The 
fuei'O pcigo (fontw fudicum) was accejitt'd by the Mozarabes, and 
liad authority eviTvwhere in cases not provided for 
LocaiLaws. charters, or where no privilege hail been 

granted bv the king. Hut it was subject to innumerable exceptions, 
and p.irticiil.'ir jurisdictimis. There was no common tnbiinal. 
Nor was any maleri.il rhangi] introduced alter the epoch of the 
K'conqu'.'st. ’ Alplionso X., iU Sabio or Learned, made a funo 
real, wliich was formed by combining ihe bi|st piirts of existing 
charters. It was accejiteil by towns and districts not already 
^ chiirlered, but In* them only. The famous /‘rtr/o/i/s 
(tiie s/n-**Ti (li\isions), <!rawn n]> abotit 1200, is often 
Partiaas, S]>okeTi ot as a codi' of laws. It was lun'er so treated 
till it was jiromulgated at the Cortes of Alcala in iji tbe reign 

of Ins great-gram Ison, Aljihoiiso XI. I'vini llieii it was subject to 
the restriction that it was not to pri'vail again.st anv fuero, or the 
fuero real, Tlie foites might have beini expected to forward the 
work of unification. Hut without going into detiiils on a subject 
which requires particular ti'eatnumt, it may Ixi noted that the 
Cortes was no more colu rent. or fixed in constitution or 
TheCorten^ working, and w as no more national, tlian any <»tlier of 
the institutions <»! tlv country. 'I'he crown of Castile and Loon 
ha<l jmlei^d a common Corti^s after i.toi. Aragon never advanced 
.so far. It, CaLiilonia fuid Valenc.ia ha<l each their Cortes, which 
never united. When Kii\g Hliilip 1 \'. -i(tCt^) wished to 

seeuie giants (»f money from these -jjai ts of his dominions he had to 
summon tliree se]KM‘.ite Cortes, whic.li s.it in diflerent frontier towns, 
ami he had to negotiate .simulbineonsly with all three. 'Phen the 
Sjianiards, in their car* lessues> of form and regularity, never fixed 
any rule as to tlie oonst.itutiou of a Cortes. The third estati* secureil 
represeiitalioii in tlie Ciirte.s of J.eou (1 i.S.S), and then in Castile and 
tlie ('ommon (fortes. In the kingdom ol Aragon the right wa.s 
s>‘i iired alxmt the same time. It was decided that no new tax could 
be iiiqiosed s^ive w ith the (’.ouseiit of the Commons, ami that therefore 
thev must be represented, JiuL no ride was <‘\<!r ma<le as to wliom 
l!.e kill;,' w.tS bound t<» summon, nor even that the pr<*.sence of the 
ckTgv and the noldes was necessary to constitute a true ('ortes. 
It was ne\'er claimed by tlie Cmtes that its eoiiM-nt was necessary 
to the making of laws. The Roman maxim that wdiat the " ])rince " 
wills has the force ol law was not disjiiited — nor did the Spaniard 
doubt Hiat the king acting In* Iiimself was " tlie prince.'* 'Phecliecdv 
which tlie jurdi::a, or (diii f justice, of Aragon imjiosed on the king 
was suj>jiort«‘<l by the force ot nobles ami cities, but it w’as an exc.i*]>- 
tion in S]iain, 'Phe re] resentative.s of thi^ Commons were tlie 
persoiieros and pnu itradtuet,, i.e, attorneys ol the cities. There was 
iio knight ol the shirr in any Sjiaiiish Cortes. Tlie gn at, cities in 
Castile and T.eon succerdrd linall>* in reiliicing thr rig, lit ol rrpri'smta- 
lion to a ]irivilege of eighteen among them, with the will of 

the king, wlio ioijiid it easnr to coerce or briln; the jirocurators of , 
eighteen towns than the rrjm sentalivis ot a Iiumlred and iilt.y. ! 
'J'hr lrgiskili\r w oi'lc <d sucli liodics was necessarily sm.'ill. Tlieir 1 
juacticil ]>ower might be great wluii Die king was weak and 
nece.ssitous, but only tlien. 

It ought to have been easy for kings >vh(»sc authority wa.s 
confessedly so great to have made themselves effectively despotic. 

amid all thi.s division and w’eakne.ss. Nor would 
ofCaJufe failed so to do if the .sovereigns (;f ('icstile 

haci not been either incapable or short-lived, and if 
there had not been an extraordinary sucee.s.sion of Jong 
minorities; while the kings of Aragon were tempted to neglect 
their Spanish posse.ssif>ns because they were in pursuit of 
their claims and ambitions in Jtaly. Alphon.so X. of (!a.stile 
(1252-1284) was an admirable writer, and a man of 
intelligent intere.st in science and law. As 
a ruler he wa^ at once weak, unstable and ob.stinate. 
He wa.stcd much time and great sums of money in endeavouring 
to secure his election as emperor — not in Spain, but in the Holy 
Roman Empire. He did indeed add the town of ('adiz to his 
possessions with the help of his vassal, the Mejorish king of 
Granada, but his reign is filled with quarrels between himself 
and his nobles. The nobles of Castile and Leon were not feudal 


vassals, but great landowners claiming and exercising rights of 
jurisdiction on their estates. Their name of rirns hombres, 
which first appears in written documents of the 12th thaNobha. 
century, has been credited with a IVutonic origin, Ricoa 
but it was in all probabilil y nothing but a “ romance Hombna, 

or Ca.stilian translaliim of the sefiiores and smtiiores, potentiores 
and possessores of the Visigoth councils and code. They re])i e- 
sented a nobility of wealth and not Idootl. In the earlier 
times their pii.ssessions were divided among their sons. It was 
only at tlie end of the Tttli century and later that they began to 
form ffiayorazgos or entails, to preserve* their name and fanuly. 
It was tlien that segum/oncs, or youngi'r sons, began to be known 
in the social life of .Spain. Jhit whatever their position may 
have been legally, they were as grasping as any feudal nobility 
in Europe, and they were singularly destitute of an\ capacity 
for rondaned political action. In Aragon, indei'd, llu* noblt\s 
did e.xtort a promise from tht* king that they should not be put 
to death or deprived of their cstatis by his nurc decision. In 
( a.sliJt* they never went beyond begging or cxlorling grants of 
tlic crown lands, or pensions ihargiil on the royal revenia*. 
Alphon.so X. ended his life in a (■i^'il war with his son Saru ho, 
who claimed the siu'c'ession in prefiretice to the children of his 
elder brother, lu'rnarulo di* la ('erda, and in virtue of a doctrine 
of winch mill'll was heard in the middle ages elsewhere than in 
Spain. He maintained that the younger son, being nearer to 
the father tluin the grandson, had a right to succeed in pre- 
ference to the ( hildren of ait elder brother who had died before 
the .sucirssion was open. Alphonso, after first accejtting 
Sancho's claim, rcjtiidialed it, and made’ a will by whic’h he 
not only li ft thi’ crown of ( aslile to the eldest se»n of T’ernanele) 
de la (‘erda, but e'lit vas.sal kingdoms out of the* seailhcrn jiarts 
eif Spain for Sanclio’s younger brolheTs. 'I’he re ign e»f 
Sanche) IV., snrnamed K 1 Jhavo, eir the* l ien-e (12S4- 
i2e)6), was eine <*onslant stniggh' with the* ^'eTy 
neibles w'hei Itad he lped him against his latlier, with his yemnger 
brothers.antl with the sons of J'ernando ele la ( Vrela. Murder and 
nia.ssaeTe were* Jiis familiar me'lhods. Jle was sim- p^rdlnand 
ce-edee] by his irdanl son Juanando (luTelinand IV.), iV'., t 29 b~ 

wheise* long minority was an anarehy, teanpered 
I by the* eeairage* anel the tact eif his meitluT, Maria de Medina. 

I I’Vrnanelo, ungrateful to his me»lhe*r anel ine*a[»ahlr as a king, 
died in J512, leaving a seat eif less than a year old, Alphonsei XT, 
(1312 Aber aimther minoril\' eif e;onfii -ion, Alpheinsei, 

surnarned “of the* Kio Salado,” from the* gre*at. Alphonao 
victeiry he won eiVer an invaejing heist from Afrie’a, XL, 1312 - 
rule-el with energy anel real jioJilieal eaiiaeity. He 
W’a.s inde*eel feTocioiis, but sne h ae tioiis astbvinmehT eif bis gn*at- 
uneli*, Hem jiian el 'J’lierto— tin* elisieirted in beiely attd mind — 
did neil se*em te> his siibjee:1s meire* than the* exereise^ by “the; 
prirK’c “ eif that right to ae t for th<* geniel eif the* state* legihus 
solutus w'hii li is iriiie*r( ril in seiVere ignty. Rut Alphonso eliel 
not us(! his fr(*e*elom to ae t. Irgihus sfdiiitts (*xe (*pt against sue*li 
hoarv and ineeirrigible in1rigue*rs jis ,I)on Jnan el 'i'ue rtoeir the? 
(’abalh.Tei J)iego (iil, whean he beheafled with sevenle*e'n eif his 
m(*n after preirnising tlu ni se*e’urity lor the ir live s. He* did .seane- 
ihing to found the juelieial and aelministrative* unity eif the 
ceamtry. His ehalh at the* age (if thirty-eight , during' the* great 
plague, and while hew-as be*sieging (iibrallar, was a misfortune 
to Spain. His suee’essor, ]^‘te•r, .siirnarne*el the (rue.*! (1350- 
1368 ) was desslined 1e> .show' the* ('a*.tilians exaelly p^t^rthc 
what the* constant use? by “ the* prine e eif the Gnial, 
re.served rights eif the sovere-ign aiitheirity cendel lie 1^^0 1369 , 
made? to m(?an, w-hen the y w-ere? < xere i'.ed by a passionate man 
maeJdcnceJ by suspie'iem of all abeait him. Administering the civil 
sifie of his geivernmcnl ihreuigh jew'ish lax-g'aihere?rs and 
farmers of the* taxes, anel siirremndeel by the Mude/jar guard, whei 
w'(?re the executors e>f his jnstie e-, his path is marke d by one 
long siicres.sion eif murders. \\ ith all his apjx aranre? of e*nerg>', he 
shrank from actiem at the crilie’al meimejiit eif his wars out (if 
utter want of trust in all abemt him. His expulsion hy his 
brother, Henry of Trastamara, the elde?st son eif Leonora d(? 
Guzman, his restoration by the* Pdae:k IVine'e? (r/.v.),hi.s treachery 
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to him, and his final dchiat and murder at Montiel, are famous ’ he extorted the surrender of the charter and dt‘Stroyed it with 

his dagger in the presence of the Cortes at Saragossa. He cut his 
hand in his eagerness, and declared that the blood of a king 
was well shed in securing the destruction of such an instrument 
— whence his popular nickname of Peter of IbetDagger (del Pum~ 
jalei). But his use of the victory wius statesmanlike. He fully 
confirmed the right of the nobles to trial by law and security 
against arbitrary punishment ; he left the franchises of the city 
untouchid, and respected the independence of the jusiiza* 
Tlie result of his victory was to give Aragon and his other 
dominiems a measure of inlerniil peace unknown in C'astile. 'J'he 

^ ^ , reigns of his sons and successors, John and Martin, were insigriifi- 

/SrS'/JPO- to contend witli John of Gaunt, son ' cant and trancjuil. 'I'he deatli of Martin without childnm in 

of lOdward 111 . of England, who had married the I 14 ro left the succession open. The two years of discussion which 


episodes. Henry of I'rastamara, the beginner of the new 
Henry Ot kings” reigned by election. The 

Trngtmmmm, nobles and the cities to w’hom he ow(.d his crown 
I 36 n-IB 19 , had proportionate power. In his reign and those of 
his immediate successors ■♦he (drtes flourished, although it 
failed to establish cliecks on the absolute powca* ot the king- 
Henry was on llie wdiole a successful ruler. He forced his 
neighbours of Portugal to make peace, his fleet defeated an 
English sqiaulron off Kocholle, and he restored internal order. 
The civir. hennamiade.^y or brothcThoods, enforct^d respect from 
the nobles. John I* (j.'^79-ES9o), Henry’s son and 


eldest daughter of Peter the Cruel, and i laimed the crown of 
( astiJe in her name?. John averted tin? danger Ijy arranging a 
marriage between his son Henry and (Constance, the eldest 
daiigliKT of John of Cljuinl, an allianee which united the two 
equally illegitimate lines representing Alphonso XJ., and s» 
closed the (iisi)iite as to the succession. He was less fortunate 


followed are interesting as a pri;of that Aragon had The Sue- 
reafdied a higher pcditical level than Castile. The cession ia 
Cortes w'as able to administer in peace, and the dragon* 
question of the succession was debated as if it had been 
in a suit bt.lw een pri\'ate i)ersons. The judges finally decided in 
favour of Ferdinand, on the ground that his niotlier, Eleanor, 


in his efforts to vindicate the rights of liis wife Paatrix to the ! was the daughter of P(?ter IV., and that though a woman 
throne of Port11g.1l. 'J’he defeat of the Castilians at the battle ; could not reign as a “proprietary (jUdm ” in Aragon, she 
of Aljubarrota (1385) compelled the king to renounce his pre- j could convey the right to her hu^i)and or transmit it to her 


tensions. The minority of liis son, lIcMiry III. (i 300 • 1406) was 
long, and his effective reign short, but in the brief 
i 39 B’i 406 . allowed him Hie king, a weakly man .surnanied 

El Doliente (the sufferer) did soiin‘tliing to estab- 
lish order. He recovered all the immense grants of crown 
lands and rents, irnp()und<‘d by the nobles during his minority. 

The first years of the rninoril)' of his infant son, |*ohn II. (1406- 
1454), wer(* by a rare e\*(x*pt ion peaceful. 'J’he young 
i%6-!*4S4, (called “ of Antequera ” 

beciiuse he was besieging that town, which he tool: 
from 1h<‘ AFoors, when la* heard in 1412 that he had been declared 
heir to the (Towii of Aragon by tiui Cortes of C^aspc*) acted as 
regent. lu'nliiiiind was able and honest. His succession to 
the tlirone of Aragon is an event of capital importance in the 
history of the Pi*ninsula. 

'The kings of Aragon from I fie death of James the Conqueror 
in 1276 to the death of Martin I. in j-jiD were so largely con- 
eerned in the struggle with the Angevin party in 
"^Naples and Sicily, that their history belongs rather 
to Italy than to their IVninsiilar kingdom. They 
v/ere six in number: Peter I IF. ( 1276-1 2S5), Alphonso HE 
(t2<S5 1201), Jam(‘s 11 . (t2()T'-i327), Alph<»nso JV\ (1327- 
1336), JVler IV. (T336-13S7), John I. (1:1^7-1395), and 
Martin 1 . (1305-1410). In so far as their inlluencc was fell 
in the int(‘nuil ali.iirs of their Spanish kingdoms, they had a 
double task to perform. 'J’iie first was to reunite the Balearic 1 who administered as lieuli‘nanl-g(‘neral, and who reigned In his 
Islands and Koussillon, which James the Conciueror had left by own right (1458- 1470) when Alphonso \’. died without legitimate 
will to a younger son, to the crown of Aragon. Tliis was finally ■ heirs, leaving Naples by will to a bastard son. 
achie^•(‘d, after a hid(‘ovis sti)ry of fratricidal Jiatrt‘d and murder j John I., a man of indomitable energy and consider- 
by poison, by Peter tV. 'Hieir second task was to reduce their | able capacity, spent most of his life in cnc!eii\ curing 


son. On their own principles they ought to have given the 
. crown to John of (‘astiU: as the son of Ferdinand's eld(T brother. 

But the countries were not ripe for union. Nevertheless the 
I choice of h'erdinand Wiis a step forward towards union. 

From 3412 to J479 the separation lasted with a growing ap* 

! proxiniation of the two stales whose interests touched one another 
so closely. In Castile John IE (1406-1454), a man castite. 
of amiable but indi'lenl character and of literary John a, t 
lasl.e.s, was governed l.)y liis favourite, Alvaro dc f^ 06 -i 4 S 4 , 
Euna, and harasM’d by his nobles. His reign is full of 
conl(*ntions which were not wars for a principle, but were scufiles 
for the (’onirol of th(‘ spigot of taxatit»n. At the end of his life 
he sacriileed his favourite at the ijistigution of his sei'ond wife, an 
act which, it is said, justly embittered his last days. Of his son, 
Henry I\'. (1454-1474) it is enough lo say that he 
was called “ the Jmi)otent,'’ and that there is every 
reason lo 1 'clicN C that Ih^ deserved Ih.e tlesc'ription in 
all the senses of the word. His reign was an inh'rior copy of his 
father’s. As the legitimacy of his alleged daughter Juana was 
disputed, his sister Isabella clainu'd the succ'ossion, and married 
her cousin, Ferdinand of Aragon, son of John E, in 1469 in 
delkuioe of her brother. In Aragon, h'ereJinand 1. “of Antequera” 
(1412-1416) was sueeeeded by Alphonso V. (1416- 
t 45 ''>) Hie Magnanimous, whose brilliant life bc^longs 
lo Italy. In Aragon he was rejiresented by his brother John, 

1 *. • .1 „ 1 1 : . _ . 1 ’1 1. ^ 1 * _ f 


turbulent barons, in .\ragnn, Catalonia and Valencia alike, to 
the position of obedient sulijiu'ts. In this task also it ivas 


to enforce his claims to the kingdom of Navarre as the husband 
and heir of its queen Blanche. His conflict with his son by his 


JVter IV. w ho achievefl siici'css. The barons of Aragon and | first marriage, Charles, prince of Via na, was settled in his favour 

by the death of the prince. I'hen he had to contend with a 


Valencia had extorted from his w'cak father the charter knowm 
iVicriv. the Union, whicli not only recognized their just 
ana the right not to be punished in life, or property, except 
** Union,** ])y process of law, but explicitly authorized them 
to elect the iuatiza or the chief jnsti(H‘, w'hose decisions 
were to l»e independent of royal confirmation, and to take up 
arms whenever they considered thi'mselves aggrieved. Such 
an instriimi'nl wms of course incompatible with the monarchical 
or any other form of government. The object of the life of 
Peter IV. was to force the barons to surrender VJidr charter. 
After years of struggle and preliminary failures, l^cter TV. 
defeated the ** Union ” utterly at the decisive battle of Kpila 
(^ 348). He was a typical king of the 1 5th centur>', immeasurably 
false, and unspeakably ferocious, hut he was not a mere blood- 
thirsty sultan like his enemy, Peter the Cruel of Castile. When 
he w'on he took indeed a brutal vengeance on individuals, and 


national revolt in Catalonia, which endeavoured to make itself 
independent under three successive foreign princes. In the end 
the pertinacity of John triumphed. At thv age of over eighty, 
blind and unconquerable, he transmitted his kingdom lo Ferdi- 
nand, his son by his lecond marriage with Juana Enritjucz, 
of the family of the hereditary admirals of Castile. Navarre 
tvent to a daughter, and R(Hissillon was soniewhcU fraudulently 
retained by Louis XI. as security h)r a debt. Ferdinand con- 
tjucred the Spanish half of Navarre later, and recovered 
Roussillon from Charles VlIE, the successor of Louis XI. 

With the death of John II. of Aragon in 1479 the history of 
Spain enters on an entirely new' period. Hitherto it has been 
the story of a national development. The process did not 
cease, but, during the reign of Isabella the Catholic (1474-1504) 
until the death of her husband Ferdinand in 1516, w'as carried. 
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not to completion, but to the stopping-place at which it mxs 
destined to rest fur two centuries. The voyage of ('olumbus 
Spaaiah in 1492, and the inicrN cntion of Ferdinand in the 
hiatory great conflict of France, the empire and the papacy 

attar 1479 , pn-doniinanrc in Italy, had, simultaneously, the 
effect of opening to her the world of conquest and adventure in 
America, and of committing her to incessant wars itt the Italian 
reninsulii. The death of John, the only sim of Ferdinandnnd 
Isabella, the worst misfortune which ever happened to Spain, 
opened the succession to all the crt)wns and coronets worn by 
the Catholic sovereigns to C'harles of Hal^sburg — the (inperor 
Charles \’. From that day Spain became a part-- the leader, 
then the payrnasi.er, then the dupe of the international mon- 
ari'hicid corih deration called “the ilhistrioiis House of Austria.'* 
The Spaniard became the swordsman and exc(‘Utioner of the 
Counter-Reformation, l)ecaiise ilie power of tin* House of Austria 
depended on the imposition of religions unity in Europe. The 
decision of Charles V., king of Spain and emperor, to It'ave the 
Netherlands to his sojt I’hilip 11., committed the Spaniards to 
conflict on the? sea with Ktigland, and to the insane attempt to 
secure a safe road for their armies across liurope from the shores 
of the ]^l(diterranean to the North Sea. "J'lureby they threat- 
ened the very national existence of J’Vanee. 'I’he arrangement 
was made possible only by the Itopeless divisions of t Germany, 
the blind pride of Spain, ami tlie utter ])olilieal inciipaeily of 
both. It forced ev(?ry patriotic ruler of I'.nglaiul to o|>pose Spain 
on the sea, and every statesmanlike master of Krama* to ruin 
her power on the land. Meanwhile tht‘ Spaniard." were endeav- 
ouring to clu'ck the advance of th(‘ Turks in tl)e Mediterranean, 
and to exclude all J'airv)pe from the waters of the New World. 
Jn llie intensity of their struggle with the Ktformalion they 
subjected ediK'ation to a et nsorship \vlii('h, in order to exeliKle 
all risk of luresy, stilled thought and redmed knowledge t » 
the repetition of safe formulas. With their eye.s on the en<ls 
(if th(,* (jarth, and a ring I'f enemies from Constniiiinople to the 
Antilles, th(‘ Spaniards foiiglu, with steadily dirninisliing 
maleiial res(»iire( s, wit h a el araeterand intelleei which slnA'elled 
bv swift degrees. Wla n m arly bled t(» deatli f(»r the illustri<Mis 
JJnnse of Austria, thiy wctc transferred to the House of 
Jk>url)on, whieii in its turn dragged them int(» eonlliet witlj 
Austria in Italv and luiLdand on the sea. .\t the beginning 


portion of one to every hundred families. Its merits as a police 
iuive perhaps beim exaggerated, and in the war with Granada 
its bands were einpk\\ i d as soldiers. But an end was at least 
pul to the existt‘nee of /tntas bravas in the dominions of the 
crown of Castile. Atul this w'as the uniform mocU'l of their 
policy. The mastei.sliips of the military orders of Calalrava, 
St lago and Aleaniara were one by one annexed to the Crown. 
Thi'ir (‘ommaiularii's were used to pay, or jMJnsion, the .servants 
of tiie sovereigns. Nt) attack was made on. thi' charters of the 
towns, but in Ca.stile and AiMgon alike royal olTieers were 
appointed to adjudiiMti* on dispnies within the corporations 
themselves, or l)et\veen corporation attd ('crporation. By them 
the old eoum‘ils wire rapidly I'edueed to a stale of atrophy. 
The same course was followed w ilh llu* Corlt s. It (‘uiitiniu'd to 
be summoned by the ('atholie sovereigns and lludr siK'ca'ssors 
of the Hal)sl)urg’ line, l)nt it was needed oiiIn- to grant money, 
'i’hc nobles and the clergy, who as exem|>l from taxation had no 
vole, het'ame purely ornamental purls of the (’ortt‘.s. Thtt 
representatives of the third estate were e(»nrmed hy the indiffer- 
ence of the Castilians t») eiglttei'U linviis, wliose pnanirators 
were named by the eonneils either from armmg themselM'S in 
rotation, or from j)arlieular families. iMoieoviT, they rieeived 
pay from the ('town while I he Curies sal. For tlu* work of legis- 
lation the (‘orti'.s was not needed, and mwer had been. Jt wn.s 
not even siunnamed «luring tlu wliole of the war with (Iranada. 
'I'he Catholic sovertigns provided themseh'es with a revenue 
by the aisl.mmry irstinipli.-ns of grants 

made diiringtlu' ri'igus (»1 John II. and Henry 1 \., ottha 
and bvihe supjwessinn or re (Imlion of the* pensions •*Cathotlc 
they had grante’d with ju'eefi’.siean 'The nobles, 
liaving been brefught 1e» e)beejiene'( !>> a lte>wn, were 
left in possession eel the ir e ,si.-ites, the ir seu ial rank and the obli- 
gation to H'luier military se iw ie'c. 1'hey were summoned to the 
reeval eenmejl, but e)nly as eanarneiilal niembcrs, the real nulhority 
and the cxe hisi\a* right to xeUe* be ing eonfined to the Irftndos, 
e»r lawyers, elie>si'n \)y the- Cmwn freiin the class e)f the l)urghi*rs. 
ICneourage’ine'nt of indii.^lr}' was ne)l wanting; the .slate undeT' 
teeok lee (leve'lop the hdels of merine> sla*<’p, 1 ev issuing pro- 
hibit ieens agtain .1 < ue losnre whleh ]'rov<'d 1 lie rnin of agf’ienll lire, 
;• •<! gave* premiums fier large* ineTe lian'i sliijis, whie h mined the 
owners eef Miiall vessels and redue’e'd tlie mere hani nat'v of 


of the i«;th ee'iiturv thev had falle*n inle) sue'h a slat(! of weak- , Spain to a handful of galleons. 7 V/.sas, fixed price s, were ])lae'erl 


ness tluil Nai)ole*on ceailel, willi .some e-einsiderahle measuri; of 
excuse, loeik iijiein tlu ir (*e)ini1r\' as a sp(*('ies of no-man's-land 
into whieh hi.s troeips had e)nly to mare !i e^n j)f»liee duly to 
secure irnmeciiate* (jbedienee*. The* history eif the* le^th ct?ntury 
is th(? liquidatiefu of an (ii(.»rmous bankrujiley, and the com 


on e\'(*ryihing. 'Jhc weaver, the* fuller, the* arm(»nrei, the 
])e )1 ter, 1 la* shoeilii'ke i* we n* told e xae lh- lienv te) de) the ir OWJl 
work. All this did not be-ar its fuH fruit duiiiig the reign 
of the* ( alheelic .se)\'( re ign but b\' the* eiul eif the 1 fall e'e*n1 ury 

i it had n*elueeel .'s|)'nute) a stale of liy/ani ine re*gulation in which 


pletion of tlie cire.le.* whie h ('ontines the Spaniard once more j every kital ejf weak hae) to be done* unel rtla* eye* and .siilijee’l 
te) tlie soil of tlie lT*riinsula. | to the inlerh ie*ncf* of a \ asi swarm eif geive rnnie-nl e»nie ials, all 

Ferdinand and l.sabella we re proclainu'd king atul (jikmti of j ill paid, and e fo n ne)t paid, jiIl the*re-fe»re nee-e s. itmis an'l e eai ujit . 
Castile togetlier, ahliough the' en)Wii was lars ah lu*, anel althe)Ugh i Wheti lla* N<*w' W'orM wa,-. i;pe*ne <1, e*(»’nm(*re'e' wilhit was lirnite-d 

she never e-eaiscnted to ' ' ''' ' " “ ‘ --.*11. : 1 „ .1 .. .1 1... . n.. 

' Jn the piire*l\ 

it was alwa\'s she w he) dee’idecl on ejuestion.s of I the c/rr//;u/u.c or ^ xcise-,- 1a\e.'s Hartned h\' e e^nt racleirs) of ^ or 

lo'h, on an artiele every lime- it was sold on ihet ox when 
se.ld to tla* bute her, e/U the hide wlie-n seeld to the tanne r, on the 
dressed hide seflrl tej 1 he* shocmake’T and on his slax's. All this 


led to ])arl with her sovereign j lo Se*viII<’ in eade-r lliat lla* supe-rvision of the .'^fate might lx; 
j purely internal affairs of ('astile ' more ea.-ily exercised. Tla* great r**souree* ed the* lre*ar,iiry was 
.* who de*cidecl e»n rjuestion.s of ■ "'■** 1.,. / Mf ^ /.r 

administration. Some oppo.-^ition was offend i)y a faction of 
the noliles who toftk uj) tlu* f k'drns of Ih nry'.^ sujiposed daughter, 
ce)mmonly called Juana la Ihlirane ja, btu au-’.e he*r fatlur w'as 
alleg(*d to have bee*n Hon Be'ltran de la ('ueva, whe>. hovv(rver, j alsr) did not he-ar its full fruit til) late; lina -, hut by tlie 171!) 
fought for T.sabella. luana's jiariy had the suy)port of the* king ; century it lirul niaele Sy)ain one* f»f tla* two “most beggarly 
of Portugal, who arranged a marriage between her and Ijis I nations in hainifie "- -tlu* otla r heing hurt ugal. 
son. Tlu* def<*at e-f the* I'ortiiguese at "I'oro maeh' an early end The ])oijey of the^ Calhe)Ii<' sejve n i re tow'ards the f'liiirHi 
of the? war. The n»‘W sovereigns immediately began the work | was of (rxsenlially the senur < harso li r as their trejitinenl of the 
of cslahli.shing order and obedienet* in their dominions. 'I’he j noliles or the lities, '^Ilay aimed at using it as an im.trumeiit 
line of poliev follow'ed by the Catholic sovereigns* w'as to keep of government. One of tla* fir t tm asures a,doj)ted hy them 


the old forms, but draw* t^ie .sul)Ntance of poNver to tlu*ms(:lve". 
Thus, for instance, they organized a police lo clear the country 
of brigands, and attached a special jurisdiction lo it, but they 
gave it the old name of Hermandad and the very supeifieiiil 


It consisted of a force of w’ell-appointed horsemen, :n the pro- 


in f 'astile, before li e union w ith A^agfin, wus to sto]) the nomina- 
tion of foreigr.ers lo .Spanish beneh((*s by tie* T»ope. Ihit t!»e 
most f haracle; islie part of their ee.cli-siastieal ]) Jiey w'OS t!ifi 
establishment of t!u: .Sy)an!sh Inf)iiisilion 
By the bull of Sixtus J V, of 1578 th(;y 
authority lo apyuiiut three inquisitors, whom they 


’ The name was not formally 
but it is convenient tf) u-e it at one* 


, ,1 1 4U i.11 1,4 were empowered to removeorr(pkiee,af:dwhowereindepen- 

4iv(rn to tliem by the [loiie till later, i , i . .i • • i 

p^,, J- i » ^ f suyierior to, the inquisitorial court.-, ol the bi.Tiop'-. 
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The Spanish Inquisition was a dfipartment of the royal govern- 
ment, cnipJc^ywl to enforce r<;ligiotis unity and obedience, because 
they were lield to bt: indispensable in order to obtain national unity 
and to enforce the authcirity of the Crown. The Inquisition was at 
first established (in 1480) in the dominions of Castile only, but it 
was extended in hSo to Catalonia and in 1487 to Aragon, in spite 
of strong protests. Th(s first duties of the Inquisition were to dwil 
with the converted Jews and Mahommodans, respectively known as 
Marraiios and Moriscoes, and with those who still professed their 
religions. The latter w<;re <]ealt with by expulsion, which in tlu! 
case of lh(} Jews was enforced in 1492, and in the case of Iht; sub- 
ject Mahornmedans or Mudejares in 1502. Both werti in(bistrif)us 
classes, and tluj loss of their services 'was disaster tf.> Spain— the; 
first of a long stTies of similar measures wliich culminabsd in the. 
final exj)ulsioii of the Moriscoes in lO^o. Tlie convicted Jews and 
Maliomnujdaiis prtjseiited greater dilliculties to the Inquisition. 
Many of the liigher tfCclesiasUcs and of the nobility were of 
Jewish, or partially Jewish, descent. The. landlords wh() found 
tli(5 Morisco(!S us<rful tenants, and the coinm(;rcial authorities of 
towns like Barcelona, who knew the value of the conv(;rt(5d Jews, 
(‘.ndeavoured to moderate the /.eal of the iinj nisi tors. Hut they were 
sup])ort(ul l)y tlie Crown, an 1 Ul(;r^^ can l)^^ tio qu(!sti<m that the JlnJy 
Office was pO])ular witli the Jiiass of tin* nation. It ]»nKluced a 
wholesale flight of tlie converbMl J(jws to I'rance. 

In social life the religious /(val favoured by tin; Iiujuisition led UksucIi 
things as tliost; jmblic jn’oeessions of fiagellaiiLs wliich wemt on in 
Spain (ill llie end of the i8lh eenl.iiry, ll. iiiiiK’d at jn'cserving 
ortlKMloxy and d(!V(!lopiiig saiiiMiood 011 the nuidiev.al model. Of 
on linary immorality it took little notice, and tint Iriumjih of its 
cauJK? in the loih aiul 17111 cinitiiries, wliili! producing .such ty]»es of 
ecstatic piety as St 'llii-resa (7./'.), the Sfir Mariade Jesus (Maria 
Agreda) (7./'.}, and the VejuM’able Virgin Jaiisa de ('arvajal (7./’.), 
was accnm])anicd by an extraordinary (lijvolopmeiit of moral laxity, 
'riie Holy (.)liic«! showed equal /c’al in (extending its jurisdictuui, ah<l 
by the tuul of the 17th century had provoked a strong reaction. 

'I lie jiio.st lioiionrabh! j»assiige in its liistory is the ])art it ttnik in 
forwarding the great, though bMiiporary, rt^lorni ol the inonastic 
ord(*is, which was a favourite object with (Jikhjii Isabella. 

Between 1481 and 1492 the Catholic sovereigns completed 
the work of the recoiKjiu'st by subjugating the one surviving 
Conqu9Mtof -Mahoiniuedan state of Granada. Tludr task was 
OrMnada, materially facilitated l)y dissensions among the 
1492 , Moors, whose prinees intrigued against one anotlier, 
and were to the last ready to aid tlui ('hrislians in tlie ho]>e ol 
obtaining a small fragment of territory for Ihemselvtts. The 
surrender of Granada on the 2nd of January j.pj2 was partly 
secured by promises of toleration, which were soon vitdated. 
A revolt liatl to be suppressed in J501. Having seeured the 
unity of their territory in the Peninsula, the t atholic .sovereigns 
were Irec to begin the work of expansion. In 141)2 Columbus 
(7.7'.) sailed on his first voyage to llut west, lii 1493 
Diacoyery of sei'ured the restoration of Kon.ssillon from 

"**'*' *'*’ t.'harles VIII. of Pranee by the fallacious treaty in 
which he undertook to remain neutral during the kings 
expedition to Italy, The voyage of ( oliinibus had unforeseen 
consequences whii h led to diplomatic dillieullics with Portugal, 
and the 'J’realy of '1 ordesillas in 1494, which ilefiiual the respec- 
tive spheres of influenee of the two powers in the New World 
and in Asia. In i.jqy b'enlinand, with the sup|)ort of his wife. 
Foreign entered on those wars of Italy in which the Spanish 
Policy oi regular soldiers first gained their repiiUilion, and 
Ferdinand which made Spain lor a lime the dominant power 
and laabella, jj^ Italian jieninsula (str ('ORI)OHA, Gonzau) 
P. ])e). They endeavoured to strengthen tlieinselves against 
Prance by marriages with the royal family of England 
(see Gatuicri.nk of Arac.on) and the Habsburgs. The 
marriage of Juana, called the Mad, with IMiilip of llabsburg, 
son of the emperor Ma.ximilian (t/.v.) brought a new dynasty to 
Spain. On the death of the (jueen in 1504 her .son-in-law 
claimed the regency, and was supported by the Castilian 
nobles. Ills death in 1506 and the insanity of 
Perdfntmi !^^ widow left the Castilians no ('boioe but to re- 
store Ferdinand as rt‘gent. During the next ten 
years Ferdinand governed with the very able assistance of the 
archbishop of Toledo, Jimenes de C'isneros He an- 

nexed the southern part of Navarre, which was held by the 
representatives of his half-sister. The archbishop organized 
and directed the expedition which conquered Oran, Tripoli and 
other points on the African coast. Here beyond all dini’i t lay 


the proper field for the expansion of Spain. She was drawn 
from it on the death of Ferdinand in 1516. He was succeeded 
by his grand.son Charles of llab.sburg, and when Charles was 
elected to the empire in 1519 Spain was dragged into the wars 
and politics of central Europe. 

Only the .smaller part of the reign of Charles was spent in 
Spain. He came to it from Flanders, where he had received 
his education, unable to .speak the language and Charles 1, of 
surrounded by Flemish favourites. To him and Spain, v, as 
them the country was only a source of su[»ply from ^^P^ror, 
which money was to 1 k^ obtained in order to bribe the German 
electors. 'I'lie disregard which both showed for the interests of 
Spain and its constitutional rights led to the outbreak of the 
revolt of the cities - the Comwieros — wliicli plunged Castile 
into confitsion in 1519 and 1520 after the depar- Revolt ot the 
lure of Charles for Flanders. Tlie rising of tlic Comuneros, 
ComuncYi's has often been spoken of as a s( niggle 
lor freedom. But it has a very dubious riglit to tlie name. 
In many places tlie movement was simjily an excuse fo.- a 
revival of private wars between wealtliy noble families. In 
others it was a struggle to enforce the claims of pixrticular 
towns. It hardly extended as a politiial movement beyond 
the two ('astiles. If its leaders had acted together, in com- 
bination with the nobles, the Comuneros could have imjiostid 
their (Avn terms, for there was no royal army to oppo.se them. 
But they drifted into hostility witli the nobles, and were defeated 
by them at Villalar. 'I’lie movement then rapidly eollapsiil. 
Charles had no part in the suppression of the revolt, 'rhrough- 
out his reign he respectial the claim of tlie Cortes that no new 
taxation should be raised without its I'onscnt, hut as he had to 
deal only with the represen tati\'es of eighteen eities, who could 
generally lie bribed, h<* rarely failed to secure what he demandt'd, 

The tiutbreak of the Comuneros in ('astilo coincided with 
the soi'ial and agrarian revolt in Valencia known as the 
(kmiania or hrotherhood, from the name ol the directing 
<'oirimittee ajipointed by the insurgiaiLs. It was in no sense 
a nio ement lor political rights, but an attac k Ruing ot the 

the .sailor'i. the workmen of the towns, and \\\^ Qermania in 
('hristian peasants on the landowners and their ^'ffi^ncia. 
Mudejar and Morisco serfs. It was lueompanied by murder 
and nias.sacre and by forced eonversiuiis of the Mudejares. 
Alter desolating Valeneia for some three years it was jiut down 
by the help of troops from Castile. The conqiast of Mexico 
by lliTiian Cortes (7.7'.) and of I’erii hy Franci.sco 
Fizarro (7.71.) belong to this reign, hut were imme- /Ae£fin»- 
diately due to the adventurers in Americ a. Thvsv P^an Policy 
concjiiests and the incessant wars into which Spain 
was drawn hv the Aragonese claims in Italy, and its connexion 
with the empire, gave to the nation a great European position 
and to the Spanish soldiers of tlie time many opportunities 
to win renown. The capture of the Frenc h king at Favia and 
his imprisonment at Maclrid gratified the prale of the Spaniards, 
and did much to reeoncile them to the sac rifu ex which the policy 
of the emperor imposed on them. I’'..\cept, liowever, in the* case 
of the siic'c'cs.sfnl attac k on Tunis in 1535, and the attempt to 
take Algiers in 1541, his ac'tions were not inspired liy any regard 
for the interests of his Spanish kingdoms. Jle treated tliern 
simply as instruments to promote the grandeur of h\> house. 
His indifference to their good, or his utter inability to sct where 
it lay, was conspicuously shown when, on his alHiic..tion in 1556, 
he left his hereditary Flemish possessions to his .son Philip, 
and not to his brother Ferdinand. 

Tim reign of Philip II. (1556 1508) was a proiungation of 
the reign of his fatluT, both in domestic and in fc»reign policy. 
In it the vices of this polic'v were displax ed to the r/ 

fullest extent. Philip's marriage with Mar>' Tudor iss6-i596. 
(7.7'.) in 1554 having provc*d barren, and Iht death in 
155S having placed Hli/iibeth on the throne of England, he wa.^' 
left without the support against France which this union was 
meant to sec'ure. At the same time his inheritance of the 
Netherlands brought him into collision with their inhabitants, 
who feared his absolutist tendencies, and with the Reformation. 
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naval forrr lo pruti'ii tin* coast against the JlarluivN pirates 
{q.v.). Andalusia* Mun ia, \’alt'm'ia, C atalonia and tba Baltnru: 
Islands NviTo suhjn't to tiuir raids throughout the Nslu'le of the 
lOth and 17th eeniuries. In 15S1 I’hilip unnext'd I’ortugal, 
as heir to King Henry, tin* aged sravessor of Doni Sebastian. 
Philip endeavourul to pla«ate the l\>rtiiguese by the fullest 
recognition of tiuir eoi\stitutional rights, and in j)artieidar by 
favouring the fn/alo(K< or gentry, 'bhe duke of Jlraganza, 
whose (‘hums wire better than Philip's, was lunight off by 
immense grarUs. Spain seemed wow to have reaehed a com- 
manding luight of powt r. Pul she was inttTnally exhau.sttd. 
Her real weakness, and the inet mp(‘lenee of la r 
government, wiTe shown when t^peu war Ingan with 
Knglandin J.VS5. \\ hile a \ ast armament wiis being 
sli»wl\ collected for the inv.isiou of England. Hrakt* swept the 
West Indies, and in 15^71)111*111 aniiinberof Spanish shij’s in llieir 
own harbour of ( adi/. 'I'he ruinoii'^ failure of the gnat Armada 
in 158s demonstratid the i aapaeityof Spain to maintain her 
prelensi(»ns. In 151)1 the support gi\en 1 )n thi* Aragonese to 
Antonio Pen/, (q.v.) hd to the in\asion ot th.eir country by a 
( aslilian e.rmy. 1 ’lu‘ const it utional rigliK oi Aiagou were not 
entirely siijipressed, but they were diminislied. and the kingdom 
was iiduc'cd to a great ir iiieaMire of snl)missiou. in his later 
years PI ilip added to aU his other bindi-ns a I'ostly intervdu 
lion in J''ranci‘ to su])poi1 the 1 eague and resist the sueeession 
of Henry 1 \'. to the tlirone. He was ('oiupeiled to ai knowlidge 
hirns(‘lf beaten in idanei' belore his death on the 15th of 
S(‘plernber i5()8. He left the war with Kngland tind with tlic 
Netherlands as an inheritance to his son. 

'I'he jierlod ol one Imndrtd and two Mars covert d by tint 
reigns of IMiilip ill. (1508 Philip 1 \'. tt»()5) ami 

(‘harlcs II. {ittf)5- 1700). was one of dtcadenet*, eiid- 


ing 


in intellect nal, moral and matciial degradatit'n. 
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The revolt in the Low' ( ountric.s was inevitably favoured by j share in the splendid victory at Lepanto. But the penury of 
both Franw and England. Pinlip was consequently drawn the treasurv made it impossible to nuiinlain a permanent 
Spain mad interventitin in the religious wars of France ' * ' ‘ 

the Setbaf ttncl into war with England, which culminated 
iaada, in th(‘ great Armada (q.v,) of 1 588, His relations 
B*n%ud^^ tyith P^ngdand were further eomplit'ated b>- the exten- 
’ sion of t-nglish maritime enterp ise to th(‘ New W orld 
(see Hawkins, J dun ;and Drakk, P'rancis), In the ^l.'diierranean 
he w'as ecjually forced by his position to lake a part in resisting 
the Turks (seCiMAiTA: History] and Lktanto, Paiti.k of). 

But llie key to his w'hole policy must bi‘ sought in his relation.s 
to his Flemish subjects, \\ illi his ab.solutist tendencies he was 
bound to wisl) to govern them as he did Castile, and the jirin- 
ciple of religion:, toleration, which was not understood by any 
prince in Pairope with the exception of the prince of Orange, 

William the Silent ((/.?'. ), was peculiarly iiu|.)Ossible for liim. 

His reign wa.s tlurcfcre oii<‘ long struggle with fon't‘s \vhi(‘h he 
was iinc.ble lo nia.o.er. 

'Pile burden of the .struggle fell with crushing effect on his 
Spanish dominions and peculiarly on Castile. Aragon, which 
was poor and tcnaf'ioiis oi its rights, would give little; C’aLalonia 
and X'alencia affonUd siualJ help. 'I'lie P'kMiiish revenue was 
destroyed by tlu* revolt, 'riie Italian .states barely paid their 
expen.ses. Resources jor tla* imvssant wars of the reign had 
been sougitt in the taxation ol ta.stile and the re\emic from 
the inau s of Amcri('a. 'J’hey were wliolly imuh^juale, and the 
result i.)i the attempt to dominate all western l'airo]>e was to 
Character ot produce baukrujitcy and exhaustion, in his internal 
f ftiiip'K go\*ernnient Phiii]) was full> (les]>olie. He made no 
auventment, pretence of consulting the Cortes on legislation, 
and though he summoned them lo vote new taxrs he cstab- 
iislied the rule that the old were to be considered as granted 
for ever, and as (‘oiistituting tlu; fixed revenue ol tbe Crown. 

The nobles were excludt‘d from ail share in the ad ministration, 
which was in the hands of boards (juntos) of lawNcrs and men 
of the middle class. All bnsiiKfss was (’ondm’ted In' <’orre- 
spondeiice, and with a final reierenee to Hie king, and the result 
was naturally endlt^ss dela>-. 

Th(‘ first years of ih.e reign of Jdtilip H. were occiijiied in 
concluding th(j last of his father's wars with PVaiur, to which 
Foreign 'vas added a very unweh'onu* (juarrel with the pope, 

Poticyot arising out of liis position as duke of Milan. Hc^ 

Phiilp* unable to a\oid .sending an army under Alva 

against Paul IV., and was glad to avail himself of the services 
ol Venice to palidi up a peace. On the J'lemirih frontier, with 
the help of an English eonlingenl and by the good generalship 
of Phiiiberi of Savoy lie defeated a P'rench army at St Quentin 
on the lolh of August J557, and again at (iraxelines on the. i.-^th 
of July 1558. Hut he did not follow up his sun'csses, and the 
war was ended by the signing of the T\:a('e of Cateaii Carnbresis 
on the 211(1 of April 1550. 1 ’he exhaustion of his resources 
made pitace necessary to him. and it was no less desirabk*. to 
the French government. Philiyi's marriage with IHizabeth, the 
daughter of Henry IJ. and of ('alheriiK* de Medici, together 
with their common fear of the Reformation, bound him fora 
time to the P'rench royal house. In August 1 55cj he returned 
to .Sjiain, whi('h he never left for the re.st of his hb\ 'Phe oiitrrv 
of the Ccjrtes, whether of Castile or of the otluT .stales, for relief 
from taxation was loud. In some cases the king wa nt so far as 
In levy taxes in what he acknowledged was an illegal manner 
and excii.sed under the plea of necessity, liv 1567 the revolt 
in the Ndherlands was flagrant, and th(‘ duke of Alva was .sent 
with a picked army, and at the expense (jf Spain, to put it dowm. 

In the following year the tyranny of the Inquisition, encmiraged 
by the king who desired to purge his kingd- m of all taint of 
heterodoxy, led to the re>#olt of the Aforiscoes, wliich desolated 
(iranada from 1568 to 1570, and ruined the province completely. 

The Moriscoes had looked for help from the Turks, who were 
engaged in conquering Cyyinis from Vt nice. 'Phe danger to 
Spain and to the Spanish possessions in Italy slimulat('d the 
king to join in the Holy l.eaguc fcrnit d by th<‘ pope and V’'cnirc 
against the Turks; and .^paiiish ships and soldiers had a great 


'i’he dyria.sty continued to make the mairiteumice <.f 
tlio rights and interests of the Jlouseof Austria .Is main object. 
Spain had the misfortune to be savid from limelv defeat liy 
the weakness of its neighbours. 'I'lic poliev (»f James I. ot 
Eugland ((/./».), the ei\ il wars ol I harlcs 1. {q.v.)s the assassination 
of Henry IV. of hranee, the troul)lcs of the miiuaity and reign 
of l.ouis XIII. ((/.?'. ) and the hVoridc (1/.7'.). jin served her from 
coiK’crted and jicrsislenl foreign allaek, .After a futile attempt 
to injure Jjigland by giN'ing .•^upporl to the earl of I'yrone in 
Ireland (see 'rNKONt:, I'iAkis oi ) jxare was made between tbe 
powers in 1604. In ido<> a lw( Ke years' truce was made with 
tlie Dutel). Hut tlie temporary eessation of foreign wars 
brought no real juace to .Syjain. In Kiio fears of tin* h( Ip which 
the M(jri,scoes might give to a Mahotnmedan a1ta(‘k fn-m Africa 
combined with niigioiis bigotry lo (uuse Hair exjiiilsion. 'I'he 
measure was thorouglily poymlar w'ith tbe nation, but it was 
industrially more injurious than a foreign in\'asion la ( d have 
been. 1 ’he king was idltr and pleasiiredoving. He resigiud 
the control of his government to the duke of bc’nna (q.v.), owe 
of the most worthless of all royal fa\ ourites. 'I’he expenses of the 
royal household in(Tca.sed fourfold, and mo.st of the iia reuse 
was absorbed by the favourite and his agents. 'I he raibles, 
who had been k(pl at a dislam e by FhilijilJ., swarnad round 
the new’ king, and bi'gan to secure ])cnsions in the old style. 
Th<‘ pillage was .so shameless that i)nblic oj>inion was .stirred to 
revolt. Some of the lesserr sinners wire fordd to re.stilution, 
and in ibi8 larrna fell from jiower. but <»nly because he was 
supplanted by his son, the duke of Cm da, a man as worthless 
a.s him.scif. In that year was takin the step which was des- 
timd to consummate the ruin (P Spain. '’J’he Phirfy \'(ar,’ 
War began in (ionimny, and Spain was called upon K* .suppcji”: 
the House of Austria, 

The death of Philij) PH. on the 21st of March 1621 brought no 
real change. His son, Philij) IV., was an abler man, and even 
gave indications of a wish to (jualify him.self lo dkscharge ] : < 
duties as king. But he was young, pleasure-loving, and Wi.nti d 
the .'^trength of will lo make hi.s good intentions ef^e^1.i^f*. 
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For twenty years the administration was really directed by 
his favourite the count of Olivares {q,v.) and duke of San 
Lucar, known as the ‘^(!ondc Duque/’ the count- 
^ 621^1668 Olivares was far more able and honest than 

L<Tma. lint he could only keep his place by supplying 
his master with the means of dissipation and by conforming to 
his dynastic s(^ntiments. The truce concluded in 1609 with 
Holland ended in 1621, and was not renewed. The commercial 
classes, particularly in Portugal, complaintjd that it subjec:ted 
tliein to competition. War was renewed, and the Dutch 

invaded Jlrazil. A.s their fleets made it dangerous to send troops 
by sea to IdandfTs, Sfiain had to secure a safe road f»verland. 
Therefore she endeavoured to obtain full control of the Valtel- 
lina, the valley leading from Loml)ar(ly to 'J’irol, and from thence 
to th<‘ German ei'clesiastical stales, which allowcsd a free passage 
to the Spanish troops. War with France ensued. 'I’lie failure 
of the treaty of marriage with iMigland (see (‘iiaklks I. and 
lUTfKiNoiiAM, First Duke of) led to war, for the English court 
was offendtid l)y tlui S]) iiiish refusal to aid in the rcstoraLion of the 
count palatine, son-in-law of James L, to his dominions. In 
Jdanders the town of Preda was taken after a famous siege. 
The iTench conducted their campaign badly. 'Phe Dutch were 
expelled from fkihia in IJrazil, wiiich they had sifized. An 
]'>iglish attack on ( adiz in 1625 was repulsed. IJis llallerers 
called ihv king Philip tlie Groat. A fi‘W years later it began to 
be a standing jest that he was great in tlie sense lliat a pit 
is great ; the more that is tak<jn ir<»m it the greater it grows. 
Hy 1640 the feebleness of the moiuirehy was so notorious 
that it liegaii to fall to ])I(‘c<js. In that yejir Portugal fell away 
without needing to strike a l)low. Then followed the revolt 
of Maples (see M asanmf.i.uo) and of tin; (atalaiis, ^sho were 
bitterly angered by the excesses of the troo])S sent to operate 
against tlu‘ J’Vench in Roussillon. 'i’h(‘y calk'd in tla* j'Vcnclv,and 
llic Spanisli government was comjielled to neglect Jh^rtngal. 
Olivares, who was dtmoimccd b>’ the nation as the <‘anse (»l all its 
misfortunes, was dismisstul, and the king mack^ a brit‘f effort 
to rule for himself. Put ho soon fell back uiukT the control ol 
less cajiable favourites than Olivar- s. In 164^^ the j)]vslig<‘ 
of tlu^ Si)iiiish infantry was ruined liy the buttle of Kocroy. 
At the l*eae(‘ of jVUinster, whieli ended the 1'hirty \'ears’ W’ar in 
i04tS, .Spain was cynit^ally thrown over by the Germ;m llal.)s])urgs 
fo' whom she had sairilieed so much. Aided by Lite dis(>rtlers 
of the minority of Louis XIV., she struggled on till the Peaee ul 
l.he Pyrenees in 165(1, by wliicli koiissiliott was ceded to France. 
A t atUMupl was now made to subdue Portugal, but the battle 
of Montesciaros in 1665 proved the futility of the effort. The 
lunvs of the disaster was followed by the death of tite king on tlie 
J7th of SeplemlxT 1665. Catalonia was saved by the reaction 
j>roduci^d in it by the excesses of the iTench troops, and in 
Naples the revolt had collapsed. Put Portugal Avas lost for 
ever, and the final judgment on the time may be pas.sed in tlie 
words of Olivares, who complained that he I'ould find “ no 
men in Spain. He meant no men lit for higli eommand, 'Hie 
intellect and chanuler of the nation luui been rendered childish. 

During the whole of tin* reign of Charles 11. (i(>t)5- 
1665 ^ 170 * 0 . marriage of Philip IV. 

with his niece Mariana of Austria, the Spanisli 
monarchy was an inert mass, whi(*h Louis XI treated as 
raw material to be cut into at his discretion, and was saved 
from dismemberment only by the inUrvention of England 
and Holland. The wars of 1667-68, ended hy the Peace of 
Aix-la-Chaf)elle, those of 1672-78, endtH:! by th Peace of 
Ni i in wegen, those of 1683 84, ended by the Peace of Ratislnin, 
and the war of the League of Augsburg, 1680-96, were some 
of them fought wholly, and all of tlicm partly, hcc.ause the 
kVeneh king wished to obtain one or anotlier portion of the 
dominions of the Spanish Hahshurgs. But Spain took a 
•subordinate and often a merely passive part in these wars. 
i‘he king was imbecile. During his minority the government 
was directed by his motlier and her succ'esshe favourites, 
the German Jesuit Kilhard aJid tlie (irunadiiie adventurer 
Fernando de Valenzuela. In 1677 the king’s bastard Iwother, 


the younger Don John of Austria, defeated the queen's faction, 
which was entirely Austrian in sentiment, and obtained power 
for a short time. By him the king was married in 1679 to Marie 
Louise of Orleans, in the interest of France. When she died in 
1689, he was married !)y the Austrian party to Mariana of Neu- 
burg. At last the French party, which hoped to save their 
monarchy from partition by securing the support of France, 
persuaded the dying king to leave his kingdom by will to the 
duke of Anjou, the grandson of Louis XIV., and of Maria Teresa, 
daughter of Philip IV. liy his first marriage. On the death of 
(!hark?s II., on the ist of November 1700, the duke of Anjou was 
proclaimed king. 

The Bourbon Dynasty. — 'I’he decision of Louis XIV. to accept 
the inheritam e left to his grandson by (Larles 11. led to a final 
struggle I )etwecn him and ths oth(;r powers of werstern 
Europe (see Spanish Succession, War of the), Spanith 
whii’h was terminated in 1713 hy the Peace of Successloa , 
Utrecht. 'J'ho part taken hy Spain in the actual 
struggle, was mainly a passive one, and it ended for her with the 
Joss of Gibraltar and the island of Minona, which remained in 
the hands of England, and of all her dominions in Italy and 
Elandcrs. Another and a very serious con.secjiience was that 
England secured the Asienio (q.v.), or contract, which gave her 
the monopoly of the slave trade with the Sjianish (‘olonies, as 
well as the right to establish “ faetori(‘s that is to sa\' com- 
mercial agencies — in several (\;nlral and South American ])orts, 
and to send one cargo of manufactured goods yearly in a ship 
of 500 tons to New Garthagena. In internal affairs the jears 
of the war were of capital importanc.e in Spanish 
history. 'J’he gcnenil political and administrative 
nullity of the Sj)aniarc]s of this generation led to 
the assumption of all real power by the I'Vcnch or Italian 
servants and advisers of the king. Under their direction 
important financial and administrative reform.s were begun. 
The opjiosition whidi these innovations produced (ucouraged 
the separatist tendencies f>f the eastern portion of the 
Peninsula. iNiilip W was fon‘cd to reduce Aragon, (atalonia 
and Valem’iti by arms. Barcelona was only taken in 1714, 
the year after the signing of the IVcaty of Glrecht. The 
local privileges of tlu'se once independent kingdoms, which had 
with rare excejitions been respivted l.)\- the Austrian king.s, were 
swept away. 'I'heir disappearance greatly tiromoled the work 
of national iinilicntion, and was a gain, since they had long 
<'eased to s<*rve any really useful purpose. The removal of 
internal custom-liouses, and the opening of the trade with 
America, hitherto (‘onfined to Seville and to the dominions of the 
<Town of ( astile, to all Spaniards, were considerai>k: boons. I'he 
main .agents in introducing and promoting these changes were 
the Frem h ambassadors, a very able Freru li ireasiuy* <>nicial — 
Jean Orry, seigneur de. Vignory (1652-171(1) — and the lady 
know'n as the princess des iTsiris (i/.r.), the chief lacK'-in-waiting. 
Her maiden name was Anne Marie de la Trenioilie, and she was 
the w idow of Flavio Orsini, duke of Bracciano. Until 1714 she 
was the power behind the throne in Spain. ()n the death of 
Philip V.’s first wife Maria Louisa GabriclJa of Savoy, in 1714, 
the king was married at once to Elizabeth Farnese of Parma, who 
expelled Mine des Ursins, obtained complete ('ontrol 
ox er her husband, and used her whole inthicnce to EUMsbeth 
drag Spain into a series of adventures in order to FurMaemnO 
obtain Italian dominions for her sons. Her first agent 
wa\s the Italian priest Alberoni (q.v.). whose favour lasted from 
1 7 14 to 1 7T1). Alberoni could not, and jarhaps did not, sincerely 
wish to prevent tint queen and king from plunging into an attempt 
to recover Sardinia and Sicily, which provoked the armed inter- 
vention of France and England and led to the destruction of 
tlie rising Spanish navy ofl Cap<‘ Passaro (see Torrington, 
George Byno, Viscount). In 1731 Elizabeth secured the 
suct'ossion of her eldest son, Charles, afterwards Charles III. 
of Spain, to the duchy of Parma, by arrangitment with England 
and the empire. Apart frimi the Italian intrigues, the most 
important foreign affairs of the reign were connected with the 
relations of Spain with England A feeble attemiit to regain 
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Gibraltiir was made in 1733, ^ serious war was only averted 

by the r(^solute peace policy of Sir Robert Walpole. But in 
T739 trade difTiciillies, which had arisen out of the Asia:to in 
America, led to a great war with Knglancl, which became merged 
in the War of the Austrian Successi(»n (</■?’•)• The king, who had 
become almost entirely mad at the encl of his life, died on the 
9t!i of July 1746. His successor, lerdinand \T., llie second son I 
of his first marriage, whose reign lasted till the 10th of August ! 
Ferdinand 1759, Ti'tiriiig and modt'sl man, who adopted 

VL, 1746 - a p(»licy <if peace with England. His ministers. ( 4 * 
J 7 S 9 , wlann the most notable wen* /enon de Somadevila. 
marcjuis of Knsemula, and Richard Wall, an Irish Jacobite. ! 
carried on the w.-rk of financial attd administrative reform. | 
The adwuice of the coimtrv in material prosperity was (u>iisider- i 
able. Foreign infliienees in thought and literature began to < 
modify the ojunions ('f Spania^d^ pn'foinully. The ]>arty known 
as lht‘ llic lawyers who wished to viiuli(‘;ite llu* ! 

regiilitie;., < 4 * rigl.ts of th<' Crown, against llu* encn.acbments of ; 
the pope and the Jn<|uisition, gained tlu* upper luind. j 

Tlu* n<‘w so\’(Teigu w;',s om* of tlie most sincere, and the most | 
.successful, of tile *■ 1 nlightened desj)ois t)f the iSih century. | 

He had had a L -ng apyirentice.' hi]> in Naples, and was j 
^ 739 ^^ 1^68 * fo;‘t\'-lIir( e when lie caine In Spain in i7sn'. 

I 'mil hisd'ath on the i4tli of Decetnlu'r J7N8heWiv. 
engaged in inlernal politics, in I'lideavoiiring to advaiur the 
maleri.d prosperity of Sjiain. Ills foreign yudiev wa.N le.*.s wire. 
Heha(ladc(*p dislike of ]-!nglaiul, and i\ strong desire to recoNcr 
Minorca, and (.libraltar, which ; he lu ld. Jle ha.d a.lso a strong 
f.unib- feeling, whicli induced him to enter into the “ hamily Com- 
]);.LCt " witli his hVeiich ctaisins. He nuuk* wa.Ton Jiingland in 1 7O1 , 
witli disastnais rcnills to Syiain, whi('h for tlu lime lost both 
Ila-s-ana ami Manila. In 1770110 oa.me to llu* \('rg<‘ of var 
witli ihigland (.v(*r the Falkland Isla.nds. in 1778 he j(»ined 
J'ViUice in Mipyiorting the insurgent I'higlish eoloni.-p. in America. 
'Tile most slaU’smiinlike of liis foreign enlerjn'ises, the ultemj)! 
to tak<‘ the jiiralical city of Al!Ti< rs in 1775 (su Bauparn- 


Fir ATF. s). VNiis made v itli in: uflicienl forces, was ill exeeuled, j (»fiioe onI\' by favour of tlie «|iu('ii, and lliat this lia.d to 
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influence of his wife, Maria Louisa. of Parma, a coarse, passiouale 
and narrow-minded woman ; hut he ctaUinued to repose confi- 
dence in his father’s ministers, Fluriilablanca was, 
however, unable to eimtinue Jiis earlier f)t)lic>*, 
in view of the cont<‘tn|u>raneous outbrt‘ak of the 
Revolution in Frame. I’lie revi\al of Spain deyiendid on 
the reslonition of her colonial and naval aset'ndaiuA’ at tlu: 
expense of Clreat Britain, and for this the support of France 
was needed. But thi* “ J amiK- Comyiact,” <ni which tiu: 
hVeuch alliance diyniulid, eea <<1 to exist when la uis X\'I. 
was dv'ywived of ]»ov,er liy his subjects. Of tin's conclusive 
evidence was given in 171)1. Smue J'ngli.di nu'tvbanls had 
violated the shadowy claim ('f Sy>ain to tlu* m Ih'Ic west coiist 
c»f America by fuuiulii'g a sellK iiu nl at Noetka Srund. The 
.Syianish gcjvirnmnil loiige<l ;i vl;; n us ]wi>lcs(, but (lie l'’ren('h 
Xiitional Asseiul>ly rilmrd In k i.d imv a :>islai cr, and .I'lorida" 
bliinca was fi'i’i'cd to coiu huh* a, Imm Tuning trial\ and ^{wv uj) 
all liopeof ry>y)osiiig the |)n i rirsi'! (Ireal Britain, 'rius failure 
was attribnltd by the ministd* to the Kesolntioii, spuin and 
(*f wbirh lie bciumie the uncomymmm ing oyiy'oiu'nl. iiw French 
'I'lu* J’l forms of ( iu’.rles lll.'s reis.ni were aitaiuk'ned Hevoluthn. 
and {ill l.ilu‘riil Icndeiicii.;; in .Sy^ibn weie Miy tpressed. J’nt 
Mmidiibkiiicii Wiir; not c< ntent wil h ;.iiy;y)re‘ * ing l.ibcti'.liMn in 
Sysiin; he wa; e;.i!:<’r to {iNcnge liis di: i'py)oiiilmrnt by < riisliing 
the KeV(*lnlicn in J’ljince. Jle opemd ne: ol ii’.lioiis with ine 
niiivtrs, urgul the I'kivipcim yiowt r.s to a. rrii::jle on bduilf » f 
legiliinacy. {uul yuiriuk'il ibc dr\'o(ioii of I Iimk.-, I\'. to the btad 
«»f Ills himily. This bcllici're yiolicy, liowev< r, broiinlit him iiito 
collir^ion witli the (jiiem, who fia.nd lluil the onlbi(a.k of v.iir 
would diminish the )iv<*mie.s wbicli rlic siimLiuleiid in self' 
indnlgence. Slie bad {ilrea.d\ removed fn m the mini*. try ( ampo* 
names {iml other Mijiyxiitcrs <.f I'loridiiblarieii,, {iml luul (‘('iriyu Ikd 
(be latter (o rc'strii.t liiinsilf to the r ingle deyKirlnieiit of foreign 

S aflairs. J'Turly in i 7<)J rbe iinnjileted her liisk by indm ing 

I (‘luirles 1\’. to biLui.sh i lot i(k'bli!ne;i to Mun iii, and l is jilace v{is 

I entrusted to tlu* w tenm An’iulii.. who dilv baiiid t li{it lit* bi'ld 
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iind I luk (I in d' feat, ^'et he w;is ;ible to rei'over Minorcii {ind 
Jdorida in the W iir of .\meri<'.an Indipendciice, iuid he finally 
extorted ii tnuity wiDi Algiers which put {i sloy) to pimtical rai<ls 
on the Syuuii.'.h coiist. ITic* worst result for Syiain of his 
foreign ymlicy was that llu* examyile set by the I nited States 
ixcited a desire fur independence in the Syianish colonies, and 
Wiis the direct incilenu-nt to tl.e rel)t*llio/is ;it iJie Iwginiiing of 


yuircliased bv a disgnuu fnl ^.<rvililv to her juiiiimour, Jdnamul 
I (lodoy, Syiain withdrew from the yaojeded c.i alitii.t* iiguiiii: i 
Fnmce, {ind .soiiglit to nuuntain iui lUtitndc of neiitnilltv, wliiirh 
{ilienated the «)thcr yiowen., while it fiiiled to coriclli{it(; the 
keyiulilic. 'Tlu* ^•]I^•s.^i^e nuasnres of idol idabliuica were 
wlllidrj'avn ; society imd the jiress regiiined their lieedom; iind 
no oj)y)o> iiion war. offensl to the jnoyuigandiL of j*’n neb ideju* . 


the Toth century. 'I'lie king’s domestic yiolicN', on the coiUrar\', | Araiula's yiolicy might }i{i\'e been snccissful if it luul been adojUed 


was {ilinost wholly fruitful tif go(jd. Fiuier bis diredion inanv 

useful public \\()rks were carried out road,'., bridgc.s and la»’ge 

sej-ernesof driiinage, 'J'be first n forms undertaken luul yirovoked 
a disturbance in .Madrid directed against lh<* king'.s favourite 
minister, the Sicilian manjuis of .S'|tiillacci. ('harle"-, who 
heli< ved that the Jesuits liad yiromoted the outbreak, and .also 
tliitt they liiuj organized a murder yilot aga-inst him, ;illovved liis 
minister Aranda- fi/.:'.), the corre.^jiondent; of N'olti'Jre, U; eNyiel the 
ord(T in 1768, and he exerted his whole influence to secure it.; 
entire suppression. The new s])i“it w'as (itlicrwire rdiown by llie 
restriclion.s imyx.sed on tlie numbers of the religious orders ami 
on the ln(juisilJ(m, which was reduced to prm tica.l .''■iil)jedi<in 
to the lay courts of law. Many of the king’s indii- trial ent< r- 
prises, such as the Bavarian cokmy, edabli^hed liv ifirn on tlie 
smithern slope of the Sierra -Moremi, jiassed iiway witlumt lejiving 
much tnice. fhi the other hand the shipping and the industr>' 
td Spain increa.M*d greatly. 'I'he population made a considerable 
advance, and the dense cloud of sloth and ignorance which 
had .settled on the countr>* in the i7tli centur>' was liftecl, Jn 
thi.s work (’harles ITT. w'as assisted, in iuldiljon to .Snuillaci i 
and Aranda, by Campomades ((/.v.), who succc-eded Aranda as 
minister of finance in 1787, and by Floridablanca b/.zc), who 
rule-‘d the counlr\* in the spirit of enliglitenc'd bun aucrucy. 

Charles 111. wa> succeeded in 1788 by his son Clmrje.s 1\'. The 
father, though enlightened,” had been a thorough despot; 
the son wa.s sluggnsh and stupid to the verge of imljecility, but 
the despoti'im remained. The new king was much under the 


j earlier, but (lx; lime for l<mpori/ing Wits ixav yiii.sl, and it v,;i..s 
i iiecessap.- to ( JiooM* oix- :i(lt;oi Ibe (>llier. In NoVi iiib(*r i7«.2 
' tbe(|Ueen fell bei’.self ; t miig enoiigb to. any out (be Mibeiuc wliic b 
j ;-.lielu:.d been longm/ialmirig, Aranda W{is (li.smi.ssed, 
mind (lie ollire of fir t minister wiis enlnist(‘(l to 
(lodoy, who biui rei.entlv receiverl tbt; title of duke of Akaidia. 
(iodoy, wlxj was iit cine (be (jm’cn':; lover and tlx: personal 
fiivourile of tlx* king, liad no exy>erience of ibc routine of office, 
iind no settled jjolif v. h'orliiiiatels' for him, the coutm* now to 

fie ynirsiied was decided for fiim. Tlx* exn iition of JamisXVI. 
(Jiin. 21, 1793) nuule a }>rofoun(l imyiressinn in a country where 
lovidtv wiis ii Mifierslil ion. Cluirks 1\'. v.it-. roii cfl to demiind 
Vengeance for the insult to bis fiunib-, iu.d Spain became an 
entbusii'.stic member of (be fir.t cmtlitii /i iigiiiiist J*r;<nce. 
'I’lie nuniUr of vr.lunleer'. wl;o i^'fcred tbeir Mrvices rendcrcfl 
con'criyilitiii imner.c;,: iir\' ; {inrl tlx; . Milliern province ; <f 
I'rance welcomed the S|>ani;tnJs deliverers. 'fib(;.e 

adviUitagcs, lioui ver, v/ere millitxd b;/ Ike sljiinieful incfc/i- 
j)el( nf:e and ciLrele: sne;,s < f the government, 'i be lro(;ps 
were k ft witlxmt M3pj)lies; nr> jTin of combini-d action was 
iinjx'Md up( n the conmiiirxjers ; and the two campaigns of 1703 
and 1704 were one long catidr/^nie of failnn s. Jn* teiid (.>f 
p-ducini! Ike siaitix.'rn j;rovinces of France, tke .Syumian's were 
driven In rn tke .'•irrmg fortr<-sses that gmarded the Pyrenees, 
and tke French iuivanced almost the Jibro; and at the same 
time ti.-e Britidi were utilizing the war to extend tbeir colonial 
p(>\ver iind were establi, bing more /jrn;l>' that maritime 
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supremacy which the Spanish government had been struggling for 
almost a century to overthrow. Under the circumstances the 
([uccn and Godoy hasteni‘d to hallow the example set by Prussia, 
and concluded the treaty of Hasel with France ( t 795). ^ The terms 
were uncxpcct(*dK' favourable, and so great wiis the joy excited 
in Madrid that popular a(M‘lamation greeted th<^ bestowal upon 
Godoy of the title of “ Prince of the Peace.'’ Put the modera- 
tion of the treaty was (»nly a flimsy disguise of the disgrace 
that it involved. Spain found her.self tied hand and foot to 
the French republic. Godoy had to satisfy his allicis by the 
cncouragem(‘nL of reforms which both he and his mistress 
loathed, and in 1796 the veil was removed by tlie conclusion 
of the treaty of San Tldefonso. This was a virtual renewal 
of the Family Comi)act” of 1761, but with terms far more 
disadvantageous to Spain. Each power was pledged to 
assist the other in case of war with twenty-five ships, 18,000 
infantry and 6000 ('avalrv. The real object of the treaty, which 
was to involve Spain in the war against Great Pritain, was 
cynically avowed in the j8th article, by which, during the present 
war, the Spanish obligations were only to apply to the (|uarrel 
between Great Pritain and France. A scheme was prepared for 
a joint attack on the English coast, but it was foiled by the battle 
of St Vincent (//.?>.), in wliich Jervis and Nelson forced the Spanish 
fleet to retire to (!adi/>. This defeat was the more disastrous 
because it deprived Spain of the revenues derived from her 
colonies. Great Pritain seizc'd the opportunity to punish Spain 
for its conduct in the Aimric'an War l)y encouraging <liscontent 
in the Spanish ('olonies, and in the IVninsula itself both nobles 
and p(‘ople were bitter!}' hostile to the queen and her favourite. 
It was in vain that Godoy sought to secnire the friendship of 
the reforming party by giving oflice to two of its most prominent 
members, jovelhinos and Saavedra. Spanish pride and bigotry 
were offended by the French (xnaipalion of Rome and the erection 
of a republic in the place of the pajial government. The treat- 
ment of th(‘ duke of Parma by the Directory was keenly resented 
by the <|ueen. Godoy found himself between two parties, the 
Liberals and the Ultrainontanes, who agrei'd only in hatred of 
himself. At the same tim.^ the I )irectory, whose inislrustwas 
excited by his attitude in the (juestion of Parma, insisted upon 
his dismissal, ('harles IV. ('ould not venture to refuse; the queen 
was alienated by Godov's notorious infidelities; and in March 
i 7()8 he was (‘onipelled to resign his oflice. 

(jodoy’.s ofla'e was enl rusted to .Saavedra, but the reformers 
did not obtain the advantages which they cxpe<'lcd from the 
change. Jovelhinos was ciimpelh'd in August to n'tire on account 
of ill licaith -the result, it was niinoun'd of attempts on the 
part of his opponents to poison him. His pUu'e was taken by 
('aballiTo, an ardent o]i]) uient of reform, who restored all tlie 
abuses of the old bureaueralic administration and paiulered to 
the l)igo1ed prejudiees t)f the elergy and the eourt. The only 
advantage whii’h Spain (Mt joyed at this p(‘ri(»d was eomparative 
iudei)endenee of hVantv. d'lie military plans of the Directory 
were unsueeessful during the abseiuv of their greatest general in 
ICgypt, and the sei'ond coalition gained suei'csses in 171)0 which 
bad seemed impossible siiu'c 1 70.^. Put the return of Ponaparte, 
followed as it was by 1 he fall of the 1 )ireetorvan<l the establishment 
(d the Consulate, etaumeiavd a nt*w epoGi for Spain. .\s soon as 
the First ('onsul had time to turn his atlenium to the Peninsula, 
h(‘ ch'lermined to restore Godoy, who had alreadv 
MnS*sp^"n. th(' afleclion of the <|uecn, and to make him 

the tool of his policy. Maria Louisa was easily gained 
o\er bv playing on her devotion to the house of Joanna, and on 
the 1st of Oember 1800 a secret treaty was coniduded at San 
lldefonso. .Spain luifiertook t(^ ivde Louisiana and to aid France 
in all her wars, while Ponaparie promised to raise the duke of 
Parma to the rank of king and to iiUTease his territories hv the 
addition either of Tuscany or of the Roman legations. This was 
followed by Godov's return to power, though he left the depart- 
ment of foreign affairs to a subordinate. Spain was now more 
ser\dle to Franco than ever, and in iSor was eom[ielled to attack 
Portugal in the French interCvSts. The Spanish invasion, 
commanded by Godoy in person, met whh no resistance, and the 


prince ventured to conclude a peace on his own authority by 
which Portugal promised to observe a strict neutrality on condi- 
tion that its territories were left undiminished. But Bonaparte 
resented this show of independence, and compelled Charles IV. 
to refuse his ratification of the treaty. Portugal had to submit 
to far harsher terms, and could only purchase peace l\v the cession 
of territory in Guiana, by a disadvantageous treaty of commerce, 
and by paynu^nt of twenty-five million francs. In the pre- 
liminary tr(?aty with Great Britain he ceded the Spani.sh colony of 
Trinidad w'ithout even consulting tlie court of Madrid, w’hile he 
sold Louisiana to the United Stales in spite of hi.s promise not 
to alienate it except to Spain. 

Godoy, since his return, had abandoned all connexion with the 
reforming party, 'J’he Spanish ('liurch was once more placed 
in strict .subjection to llic Roman see, from which for a short 
time it had been fr(‘( d. As soon as Bonaparte saw himself 
involved in a new war with England, he turned to Spain for 
assistance and extorted a new treaty (Oct. 9, 1803), whii'h 
was .still mori‘ burdensome than that of 1 796. Spain had to pay 
a monthly subsidy of six million francs, and to enforce strict 
neutrality upon Portugal, this involving war with England. 
'I'he last remnants of its maritime pow'er were shattered in the 
battles of (ape Finislerre and 1 'rafalgar, and the Engli.sh seized 
Buenos Aires. 'I'he popular luitred of (iodoy was roused to 
passion by these disasters, and Spain seemed to stand on the brink 
of revolution. At the head of the opposition was Ferdinand, 
the heir to the throne, as insignifi(‘ant as his rival, but endowed 
with all good qualities by the credulous favour of the people. 
Napf)lc‘on wa.s at this tim(‘ eager to humble Great Britain by 
exiducling it from all trade with JCiirope. 'J'he only country which 
had not accepled his “ continenlal .system ” was Portugal, and 
he determined to reduce that kingdom by fon‘e. It wa.s nut 
difficult to bribe Godoy, who w’as conscious that his position 
could not be maintained after the death of Charles IV. In 
October 1807 Spain oeeepti'd the treaty of Fontainebleau. (See 
PoRTiujAi, ; Hi story. The treaty was hardly concludtd when a 
Fri‘n(di army under Junot marched thriaigh Spain to JV)rtugal, 
and the royal family of that country fled to Brazil. Ferdinand, 
whose wife had died in 1806, di‘terinined to imitate his rival by 
bidding for Fri'iu'h support. lie entered into secret relations 
with Eugene Ueauharnais, Napoleon's envoy at Madrid, and 
went so far as demand the hand of a Bonaparte princess. 
Godoy, who*diseovercd the intrigue, induced Charles IV. to order 
his son's arrest (Oi't, 27, 1807), on the charge of plotting 
to dethrone his father and to murder his mother and Godoy. 
I'he prini'c indeed wjis soon released and soliviinly j)ar(loned ; but, 
meanwhile, Napoleon had seized the opportunity afforded by the 
effect of this public scandal in lowering the prestige of the royal 
family to pour his troops into Spain, under pretext of reiifforcing 
|nnoi'seorj)s itt Portugal. Even this excuse was soon dropped, 
and by January and Ju‘bruary 1808 the Freru’h invasion had 
become clearly revealed as one of eoiuiuc'^t. Charles IV. and his 
minister determined on flight. 'I'he news of this intention, how- 
ever, excited a})o|)ular rising at Aranjuez. whither the king and 
(fueen had gone from Madrid. A raging mob surrounded the 
|>alaee, elainouring for Godov's head: and the favourite's lih‘ 
was only saved by C'harles IV. 's announcement of his abdiraiion 
in favour of Ferdinand (March 17). Murat, however, who 
commanded the French, refn.'cd to be turned aside by tliis change 
of ('ireiimstanees. He obtained from ('harles 1 \‘, a declaration 
that his abdication had been involuntary, and oeeu- sapoieon 
pied Madriil (March 2,v 1808), Meanw hile Napiffeon attacks 

liad advanced to Bayonne on the frontier, whitlier, at 
his orders. ^lurat despatched the old king and queen and their 
favourite Ciodoy. The emperor luui already made up bis mind 
to place one of his brothers on the Spanish tlmme: but in order 
to achieve this it was neiessary to eaj(^le the young king 
Ferdinaiul VII. and get him into his power. Ferdinand, instead 
of retiring to Andalusia and making himself the rallying point 
of national resistance, had gone to Madrid, where lu* was at the 
mercy of Murat's troops and wh.enre he wrote gro\ elling letters 
to Niipoleon. It was no ditVieult matter for the emperor's 
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envoy, General Savary, to lure him by speeious promises to the 
frontier, and across it to Bayonne, where he was confronted with 
his parents and Godoy in a scxjne of pitiful degradation. Struck 
and othcrw'ise insulted, he was forced to restore the crown to his 
father, who laid it at the feet of Napoleon. The old king and 
queen, pensioned l)y the Fnaich government, retired to Rome; 
Ahaicatton Ferdinand was kept for six years under strict military 
otCb^rieM guard at Talleyrand’s chateau of Valen^ay (see 
Fkrdinani) VH., King of Spain). On the 13th of 
May Murat announced to an improvised “junta of regency*’ 
at Mr dr id that Napoleon desired them to accept Joseph 
Bonaparte as their king. 

But Spanish lo>'alty was too profound to be daunted even by 
the awe-inspiring power of the French emperor. For the first 
Joseph Napoleon found himself confronte<l, not by 

Boneparte terrified and selfish rulers, but b)‘ an infuriated 
pmimimed peoi)le. The rising in Spain began the popular inove- 
Klng* inent which ultimately proved fatal to his power. 
At first he treated the novel phenomenon with contempt, and 
thought it sutlicienL to send his less jirominent generals against 
the rebels. Madrid was easily taken, but the Spaniards 
showed great c’apacity for the guerrilla w'arfare in the provinces. 
The French were repulsed from Valencia; and Dupont, who had 
advanc'ed into the heart of Andalusia, was < ()mp(‘lled to nttreat 
and ultimately to capitulate with all his forces at Baylen (July 
10). The Spaniards now advanced upon Madrid and drove 
Joseph from the capital, which he had just entered. Unfortun- 
att‘ly the insurgents displayed le.ss politiial ability than military 
courage. Godov's agt‘nts, the ministers, were swept aside by 
the ]>opular revolt, and tlieir pla<‘c was taken by local jiwiasy 
or committe(?s, and then by a central junta formed from among 
them, whu'h ruled despotiially in the name of the ca])tive king. 
In a country divided by sectional jealousies it was inqKissible to 
exp.’ct a (’oimnittee of thirty-four memliers to impose unity of 
action even in a common cause; and the Spanish rising, the first 
fieri eness of which ha<l carried all liefore it, lacked the organizing 
force which alone would have given it permanent success. As it 
was, Na])oleon‘s arrival in Spain was enough to restore victory to 
the French. In It'ss than a week the Spanish army was broken 
through and scattend, and .Najioleon restored his brother in 
Madrid. Sir John Moore, wlio ha<l advanced with an h'.nglish 
army to the relief of the ('ajiital, retired when he found he was 
too late, and an obstinate batth*, in which the gallant general lost 


those lines, but with a very important difference in the pro- 
portion of its elements, the third estate of the commons 
•ecured 1S4 representatives, wlu) were sulVicient to swamp the 
nobles and the clergy. No intelligent scheme uiuler which the 
representatives wi re to be elected had been fixed. In theory the 
numbers of the third estate had been chosen by a pro 'ess of 
ilouble election. In fact, however, since much of tiie country was 
held by the French, they were often returned by such natives of 
the regions so occupied as luqipeneii to be ])rcst‘nt in ('ad z at 
the tinv*. The real power fell to thi>se of the delegates who were 
intluenceil hy the new ideas. l’nha])]>ilv, they had no experience 
of affairs: and they were ]H*rfectly reaily to make a (‘onstitution 
for Spain on Jacobin lines, without the slightest regard to tlu‘ real 
beliefs and interests of Spaniaids. Out of these materials nothing 
<*ouId he t'Xfiected to come ex<*ept such a democratic lonstitution 
as might have been made by a J.uobiu club in l*aris. In a 
country noted for its fanatiial loyalty to tlu* (’n»wn and the 
(ihurch, the kingshi]) was to he (le])rive(l of all pinser and 
influence, and the i lcrgy to he excluded as siu h from spenish 
all share in legislation. As though to <lc])rivc {\\v Constitution 
I'onslitiition of any t hanciMif being made effective, 
the worst exjiedlenls dictated by the snsj>i< ions tem]>er of the 
French convention of 1700 witc adopted. Ministers wcr<‘ 
excluded from the tluimbcr, thus rendering im])ossil>h‘ any 
effective co-operation between the h gislature ami tlicexccntive; 
and, worst of all, a provision was introduced making members 
of the Cortes ineligible for rc-clcition, an effective bar to the 
( ivation of a ( lass of i)oIiti<'ians jiosscssing experience of affairs. 

'I’lie Spaniards were so broken to (flieditaice, and the manlier 
part of them so intent on fighting the J'Vem h, that the Cortes 
was not at tlu* time resisted. 'I'he suppression of the lm|nisition 
and the set'ularizalion of tht^ ehnrch lands measnrt's which 
had already been taken by the government of the intruding 
Frimcli king Joseifli at Madrid jiassed together with mncl) 
else. Blit even before tlu‘ new' constilnlion was pnhlished and 
sworn, on Xhv. igth of Maich 1812, larg(‘ numbers of Spaniards 
had made up their minds that alter th(‘ invaders were dris'en 
out the Cories must be siippn ssed. 

'riie liberation ol Spain (‘onld hardly have been ai < ()m])lisl;(‘il 
without the assistance ol Great Britain, 'ria^ story of the 
struggle, from the military point of view, is told in the article 
rK.NiNsi'i.Ak Wak. In 1812 Wellington (h*tcrmincd on a 
great effort, lie sccnrtal his base ol ojicralions by the cajilnrc 


his life, had to be fought bef(jrc the troops could .secure their ein- 1 of Ciudad Rodrigo and liadajoz, and at Salamanca he lom- 
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barkatioii at ( oriinna. Napoleon, thinking the work accom- 
plished, had (|nitt<*d the Peninsula, and Sonlt and Victor were I«dt 
to (:om])let<; the redmaion of the province s. The < apturc of Seville 
resulted in the (liss(>h.ition of the central junta, anel the IVninsiila 
wa^ only saved from final submission hy tlic ohstinale resistam e 
of Wellington in Portugal and by dissensions among llie French. 
'I'hc marshals were jealous of eac h oilier, and Najioleon's plans 
were not approved by his brother, Joseph wished to restore 
peace and order among his subjerts in the hope of ruling an 
independent nation, while Napoleon was determined to annex 
Spain to his ow'ii overgrown emjiire. So far did these disputes go 
that Joseph resigned his crown, and was witli difliiailty induced 
to resume it. Meanwhile, the dissolution ol the (entral junUi 
had given free play to the extrcincr reforming partie.-> ; on the 24II1 
ol SeptemhtT these met at C'adiz, w'hich became the capital of 
what was left of independent Syiain. 

The Spanish (brtes had never been so entin-Iy suspended as 
the stales-gencral of France. Philip V., alter siipiiressing the 
local institutions of the crown of Aragon, had given 
representation to some of the eastern ( ities in the 
general ('ortes of Spain. 'I’liis body had been 
summoned at the l)eginn^g of reigns to swear Ivanage to 
the new king and his heir, or to confirm regulation^ made 
as to the suercssion. It .sat in one lum.^^e, and was ( ompo-.ed 
of tlie r.obles and churehmen who funned the great majority 
of procurators cho.sen hy the town council.-^ of a limited 
though varying number of towns, and (d repre.M*ntatives 
of “ kingdoms.’’ Tlu* Cortes of 1810 wa.< con.stna t-d on 
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plelely routed the opjiosing army of Marmont. 'J'his \ ictor\- 
enabhd the I'a^glish general l(» enter Madrid (Ang. 12), and 
Joseph retreated to Valera ia. But further advance was pre- 
vent((l by the comentration of the hreia h forces in the east, 
and Wellington lonc.d it advi.sable t<* retire for the third lime 
to winter (juarters on tlu! J’ortngiMrse frontier. It was during 
this w'intf r that Napoleon suffered his first and greatest reverse 
in the retreat Irom .Mo.‘*(»w and thf^ destruction ol his grand 
anny. This was the .Ggnal h>r the outbreak ol the “ w'ar ol 
liberation ” in Germany, and J'rcta h troops had In be withdrawn 
from Spain t(^ central I'airojie. J‘‘or the first time \\ellingl(»n 
found liim.sclf oppo-cd by fairly etjiia.l (ones. In tia* sjiring 
of 1813 he advamed from Ciudad Rodrigo and dcfcaldl Jonrdan 
at Vittoria, the battle wlii( li finalh’ dc( idrd tie Peninsular 
War. Jo epli retin'd altogether Irom his kingdom, and Welling- 
ton, eager to lake his j)ait in the great J-nropfan (ontest, fought 
his way through the PyrciHfes into France. .Naja/leon, wlio had 
sidUrred a < rii.^hing deb^at at I.eijc/.ig, }iast.et:ed to rc(ngii'/.c 
the imp(»s-ibility ot reL:*.ining Sp'oti !>>• releasing Fediiiaiid Vll., 
who returned to Madral in Manh 1814. 

Before entering Spain J-crdinatid had undertaken to maintain 
the ( nn.stitiition of 1812, arjd wlien on the 22nd of Man li 1814 
he real Led Figuer.is. he was met hy a demarul on ff^fstoraHon 
the part of ti.e Cortes that he must accept all tin: otpvrdl^ 
tenii.^ of the ( oii'.tiliiUon as a condition of his rec(»g- nmndvii.t 
rhtion a-, king. But Ferdinand fiad convincing 
proof i»f the true temper ot the nation, fb^ now' refused 
to re« (agnize th • constitution, and was supported in his refusal 
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not only by the army and the Church, but by the masses. 
There can be no doubt tliat Ferdinand VIL could have ruled 
despotically if he had h(;cn able to govern well. But, although 
possessed of some sardonic humour and a large measure 
of cunning, he was base, and had no real capacity, lie 
changed his minisUTs in<H:ssantly, and on mere caprice. 
Governed by a camarilla of low favourites, he was by nature 
cruel as well as cowardly. The government under him was 
thoroughly bad, and the p(frsecution of the jacobins,” that 
is of all those suspected of Liberal sentiment, ferocious. 
Partial revolts look ]>l<iee, but were easily crushed. The revolt 
which overpowentd him in 1820 was a inililary mutiny. During 
the war the American colonies had rcbelhtd, and soldiers had 
be(^n sent to sujijiress them. No progress had l)cei) made, liie 
service was dreadfully costly in lif<!, and it be.carne intensely 
iiiij)o])iilar among the troops. Meanwhile the brutality of the 
king and his ministers had begun to produce a reaction. Not 
a few of the olTicers held Lil.ieral o])inions, ami this was csj)ecially 
the case with those who liad been prisoners in 
of 1^20!^" France during th(i war and bad been inoculated witli 
foreign doctrines. 'lhies(! nnai, of whom the most 
('.onspicuous was ('olonel Rafatd Kiego worked on the dis- 
content of the soldiers, and in jamiary J.S20 brought about a 
mutiny at Latli/, which became a revolution. Until 1182.^ the 
king was a prisoner in the hands of a section of his subjects, 
who restored the constitution of 1S12 a.nd bad llic support of 
the army. The historv of tlu?se tlircc miscra.blc years cannot 
be t(ild ex('ept at impossible Jcnglh. It was a mere anarchy. 
The LilxTals wen? di\'id(‘d into sub-sis tions, distinguislusl from 
one another by a rising sc'ak* of \'i()lcii(y.‘. Any sign of nuKlcra- 
tiun on the ])art of the ministers rhos(*n Irom one of them 
was enough to sciMinj him the nanui of “ Servile from tlu; otliers. 
The “Servilcs” proper took ii]) arms in the nortli. At last this 
state of affairs bi^caine intoler.ilde to the JT(Mich gov<*rnment of 
Louis XVII I. As early as 1820 the ciiijXTor Alexander T. of 
Russia had suggested a joint inter\’enli(Hi cd the powers <»f 
the (rrand Allianee to restore order in l.he JVn insula, and bad 
offered to pku'e bis own army at tluar dis])osal for the purpose. 
The Con- to nothing owing to the oppo- 

ffreasot sition of llie liritish government and the strenuous 
Verona and objedion of Prince Metternich to a course which 
Spain, would have involved the marcli of a powerful 
Russian force through the .'\ustrian dominions. In 1S22 tlie 
(|uesti()n was again raised as the main siil)ie('t i)f discussioix 
at the congress assembled at Verona (sec Vkrona, ( onurkss 
ok). 'Pbe French government now asked to be allowed to march 
into Spain, as Austria had marched into Na])les, as tlie man- 
datory of the powers, for the purpose of putting a stop to a 
state of things perilous alike to herself and to all Europe. In 
spile of the vigorous protest of Great Britain, which saw in 
this demand only a jmitext for reviving the traditional Bourijoii 
ambitions in the Peninsula, the mandate was granted by the 
majority of the powers; and on the 7th of April 1823 duke of 
French In- Angouleme, at the head of a ])owerfiiI army, (Tossed 
ter\Tniion, tlie Bidassoa. Tht^ result was a startling proof of 
1823 , flimsy structure of Sj>anish lAlxTalism. What 

the genius of Napoleon had failed to a(Tt>m])lish through 
years of titanic effort, AngouliMue seemed to has'e a<’hieved 
in a few weeks. But the ditfenmeo of tiieir task was 
fundamental. Napol(M)n laid sought to impose upon Sjxain 
an alien dynasty; Angouleme came to n*storc the Spanish king 
‘‘ to his own.’* 'Phe powtT of Napoleon had bt‘en wn^ked on 
the resistaiu'c of the Spanish peo[>le; .Vngouleme had the active 
si;p])ort of some Spaniards and the ta('it co-(»peration of the 
majority. The C'ort.es, carry ing the king with it, tied to Uadi/, 
and after a siege, surrendered with no conditions save that of an 
amnesty, to which I'Vrdinand solemnly swore before he was 
sent over into the FrtMK'h lines. As was to be expected, an 
oath taken “ under compulsion ” by such a man was little 
binding; and the French troops wore compelled to witness, 
with helpless indignation, the orgy of cruel reaction which 
immediately began under th.e protection of their bayonets. 


The events of the three years from 1820-'! 823 were the begin- 
ning of a series of convulsions which lasted till 1874. On the 
one hand were the Spaniards who (ktsired to assimilate their 
country to western Europe;, and on the other those of them who 
adhered to the old ord<T. The first won because the general trend 
of the world was in their favour, and because their opponents 
were blind, contumacious, and divided among themselves. 

If anything could have recalled the distracted country to 
harmony and order, it would havtj been the object-lesson pre- 
sented by the loss of all its c()lonies on the continent 
of Americ*a. Th(*s(; had alread)* l)ecome dr facto * 

jndep(;nd(fnt during the death-stniggk; of the Sjianish 
monarchy with Napoleon, and the recognition of their inde- 
pendem^e dc jure was, for Great Britain at least, merely a 
question of timt;. A Iiv(dy trade had grown up between Great 
Britain and the r(;volt(;(l colonies; but since this cornmerct.*, 
under the colonial laws of Sjiain, was tecliriically ilk’gitimate, 
it was at the m(Tcy of the pirates, who preyed upon it under 
the ac.gis of the Spanish Hag, without th(‘r(* being any possibility 
of claiming redr(‘ss from the SjKinish govemment. The de- 
cision of tlic powers at th(; congn'ss of N'erona to gi\’e a free 
luind to France in lla; matter of intervention in Spain, gave 
the ]>ritish goviTnnu-nt its opportimily. When the invasion of 
Spain was seen to be im'Nitahk*, (aiming had iniormed the 
iTcnch gov(Tnmcnt ihat Great Jiritain woidd not tolerate the 
sulqugation rif tli(‘ S]>ani.sl) colonics by foreign force. A dis- 
])osiiion of the powers of the Grmid Adliance to conu; to die 
iiid of Spain in this matUT was countered liy tlie famous nurs.sage 
of President Monroe (Dec. 2, 1823), laying lh<‘ veto ol the 
United States on any intcrlVreiice of com'erted Kun>[>e in lh(‘ 
affairs of the American continent. The empire of Brazil and 
the republics of AIcxi(‘o ai.d (olombia were recognized by Great 
Jiritain in the lollowing year; the recognition of the other stales 
was only j)ostj)oned until tluw should luiNe given proof of lh(‘ir 
stability. In announcing th<‘se fa<'ts to the House of C'omrnons, 
George (aiming, in a phrase that became famous, d(;<dare(I 
tliat lie had “ i^idled a new world into exi>tencc to redress the 
balan(‘e of tin; old *’ and that “ if France had Spain, it should 
at least be Spain without her colonies,'* 

In Spain itself, tutored by misfortune, th(‘ <;fforts of the king's 
ministens, in the latter part of his reign, wire directed to re- 
storing order in the finances and revi\ ing agriculture Meactionarv 
and industry in the country. The king’s cliief /ii 

dilViculties lay in the attitude of the extreme niori- •Spj/h. 
archi.sls (Afws/olicos), who fouiul leaders in tlie king's iTother 
Don Uarlos and his wife Maria Fraiu'i.-ca of Ifraganza. Any 
tendency to listen to liberal counsels was denoma'cd by them 
as weakness and met by demands for the restoration of the 
Tn(|uisitkm and by the organization of abs(dutlst demcm- 
slrations, and even revolts, such as that whii'h broke out in 
( atalonia in 1S2S, organized by the “ supreme junta ” set up 
at ^lanresa, with the object of freeing the king from “ the dis- 
guised 1 liberals who swayed him.” Wt the absolute monarchy 
would probably have lasted for long if a dispute as to the suc- 
cession had not tbrmvn one of the monarchical parties on the 
support of the Liberals. The king had no surviving 
chiidren by his first three marriages. By liis theSucces- 
fourth marriage, on the iilh of December 1820, aion. The 
with Maria Uhristina of Naples he had two daughters. Pragmatic 
Ai’eording to the ancient law of Castile and Lt'oix 
women ('ould rule in their own right, as is shown by tl e 
examples of Urraca, Bercngaria, and Isabella the C'atholic, In 
Aragon they could transmit the right to a husband or son. 
Philip V, had introduced the Salic Law, which (‘unfined the 
siM'cession to males. But his law had been revoked in the ('ones 
suininoned in 1789 by ('harles TV. The revocation had mit 
however b-eeii promulgat(‘d. Under the influence of Maria 
('hristina Ferdinand VIL formally promulgated it ismheliaiL, 
at the close of his life, after some hesitation, and Queen, 
amid many intrigues, ^\'hen he died on tlie 29th of 
' September 1833, his daughter Isabella II. was proclaimed 
^ queen, with her mother Maria Christina as regent. 
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The immediate result of the dead king’s decision w-as to throw 
Spain back into a period of scjualid anandiy. Maria Christina 
would have ruled despotically if she c'ould, and began by an- 
nouncing that material changes would not he made in the method 
of government. But the ( onservatives preferred to sup[K>rt 
the late king’s brother Don ('arlos, and they had the a<'tive aid 
of the Bascjues, who feared for their local franchises, and of the 
mountaineers of Navarre, *\ragon, ('atalonia and \'aletu‘ia, who 
were either (juite clerical, or who had Income attached, durir*g 
the French invasion and the troubles of the reign of Ferdinand, 
to a life of guerrilUro adventure. Maria Christina 
support of the army, and the control of 
the machiner)’ of gov’crnment; while tlie mass of the 
people passively submitted to the pow'ors that were, w’hile as 
far as possible eluding their orders. The regent soon found 
that this was not enougli to enable Ikt to resist the active 
l-iostility of the Carlists and the intrigues of their cleri<'al allies. 
She WLis eventually driven by the mreessities of her position 
to submit to the estaidishment of parliamentarv' institutions. 
She advaneed only when forced, first by the need for buying 
supjwrt, and then with the bayonet at her back. First the 
hist()ri<’ ( ortes was summont'd. Then in April t 8;;4, under the 
inlluenc'e of the minister Martinez de La Rosa, a charter (A\v/ri/Wr; 
Real) was issued establishing a ('ortes in two KsUimentos or 
F.states, one of senators {f^rocercs) and one of deputies, but with 
no rights save that of petition, and absolutely depi’tulent on the 
(towii. This constitution was far from .satisfying the advanced 
Liberals, and the supporters of Christina — known as Cristinas 
— broke into two sections, the Motimidos, or Moderates, and 
Proj^r(\ssi.sias or ExidtaJos, the Progressists or Jlol-heads, 
In August 18.^6 a militar}’ revolt at the jialace of La (Iranja 
in the hills above Segovia drove the regent by shetT 
violenc e to accept a demiHiratie, constitution, liased 
on that of 1812, which was issued in 1837. Mean- 
while Cristinos and Carl istas, the suecef^ors of the“ Liherales^* 
and Serviles,’’ were lighting out their (juarrel. In 1835 
a violent outl.>reak again.sl the iruMULstic orders took plmx*. 
In some cities, notably in Bar<elona, it was ac(‘ompani<^d by 
rriu^l massacres. Tljough the measure was in itself repugnant 
to Maria Christina, the pressing needs of her goNerninent eoin- 
ptflied her to ( onsent when Juan Alvarez y Mendizahal (1790- 
1853), a minister of J<rwish descent, forced on lier by Liberals, 
secularized the monastic lands and used them lor a financial 
operation which ])rought some relief to the treasury. 

The Carlist War lasted from the beginning of Isabella's reign 
till 1840. At first the (Carlists were leehle, hut they gathered 


declared regent. He held ofhee till 1843, during an agitated 
jHTiod, in v^hich the Carlists reappt'ared in the north, muti- 
nies were common, and a harluirous attempt was made to 
kidnap the young t]ueen in her palace on th * night of the 7th 
of Ot loher 1841. It was only lUdeated by the hard fighting 
of eighteeii of the j)ala(‘e guards at ihi' head of the main stair- 
case. In 1843 Lspartero, a man of miieli iKM^sonal courage and 
of filfid energy, hut ot no political capacity, was ex])('lU‘d by 
a military rising, promoted by a comlnnution of diseonltaUed 
Lil)erals and the Moderates, The queen, though onh’ thirteen 
years old, was dtM larc'd of age. 

The reign of (Jueen Isabella, from 1S43 till her expulsion in 
1868, was a prolongation of that of her mother's regency. It 
was a contused eoiitlict between the constant attempt 
of the court lo rule tlespoiically, with a mere 
pretence of a Cories, and tht‘ growing wish of the 
Spaniards to possess a paiiiarnentary go\ernment, or at least 
tlie h(»nest ami (‘apahle gin'ernment wl»ich iluy hoped that a 
parliament would give lliem. In 1845 the Moderates ha\ing 
deceived their Liberal allies, revised the eons! itul ion of 1837 
iUid limited tin* freedom it gave, 'fheir eluef leadiT, (it'neral 
Ramon Narvaez, had for his gualing ]»rin(‘iple that gcwi'rnnient 
I must concliu'ted by the stick and by hard hitting. In 
184(1 Europe was seandaiizixl by the ignominious intrigues 
connected with the young (jiicen's marriage. Louis Philippe, 
king of the French, saw in thi‘ marriage of tin* 7-/, 4, 
young (iui‘en a chance of riA'iving the family alliance ••spatihh 
which had, in th(‘ 18th centiir\‘, hound boiirhon >w<irr/w«. 
Spain to Bourbon J'Vance. 'flic court of Mnclrici was rent by 
the intrigues of tlie f’riiich and th<' J'.nglish factions; the former 
, planning an allianc-e with a son of the ju'ench king, the latter 
I favouring a prince of the house ol ('ohiiig. 'I'he episode of lhi‘ 
i Spanish marriages forms an important incident in the history 
of Europe; for it broke tin entente eanJiaJe hetw’ceti the two 
western Liberal jxjwcrs and at'celeraKcl tin* downfall of tin* 
July ni(iiiarchy in Jdance. 'I’liere cun he no doubt, in spite of 
iheapolog)’ for his action piilJished l)y (liiizot in Ids memoirs, 
that Louis ]Mdlij)j)e made a d<lil>erate attenqit t(» overreach 
. the British government ; and, if tlu‘ attiinpt issued in disaster 
j to himself, tins was due, not to the failure of his stateerafl so 
j imu'h as to his neglect of thi* obvious faf'.lor of luinian nature. 

I l*almerston, on behalf of (Iriat lirilain, had agreed to the 
! principle lliat the rjue(*n slamld he married to one ol her Bourbon 
I cousins of the Sjianish line, and that the younger sister should 
I mrirry the fluke of Montpensier, son of J.oiiis Pliilippe, hut 
not till the ))irth of an heir tf» the throne should IkU'c obviated 


strengtli during the disputes among the ( ristinos. 
'I’lieir h'aders, Tomas Zuinalacarregui in Biscay and 
Navarre, aiul Kainon Caiinira in X’aleneia, were tie? 
ablest Sjianiards of their time. Tlie war was evsentialiy 
a gHcrrilleros .struggle in ^vhi(:h the mountaimrers held 
their ground among the hills against tlie insultieient, ill- 
appointtxl, and mostK' very ill-led armies of the government, 
but w'ere unable to take the fortresses, or toestahlisli Ihemselve.s 
in central Spain soutli of the Ebro; though tliey made raids as 
far as Andalusia. At last, in August 1839, exhaustion brought 
the Bas(|ues to recognize the go\‘ernmcnt of (^fiitten Isalx-lla 
by the convention of \'ergara in return for the confirmation of 
their privileges. The government was then able to expel 
('ahrera from Valencia and Catalonia. Great Britain and Franf:e 
gave some help to tlie young queen, and their intervention 
availed to bring a degree of liumanity into the .struggle. 

Maria Christina, w’ho detested the parliamentary’ institu- 
tions which she had been forced to accept, was alway.s ready 
Rtvoltmnd nullify them by intrigue, and she w'ils helped 
Regency of by the Modera 3 us. In 1841 the regent and tlie 
Rapartero, Modctados made a law which dejirived the tow'ns of 
the right of electing their councils. It was resented by the 
Liberals and provoked a military rising, headed by the most 
popular of the Cristino generals, Baldomero Espartero. The 
queen regent ha\nng Ixen compelled to sign a decree illegally 
revoking the law^, resigned and left for France. Espartero was 


i the danger of n iTcm h prince wearing the crowm of Spain. 
I I.ouis Philippe, with the aid of tin «jiii cn-molher, succeeded in 
i fori'ing Isabella to accept the hand of Don k'raneiseo d’Assisi, 
her cousin, who was notoriously ineajiahle of having heirs; and 
<»n the Sana* day the younger sister was married tf) tin- duke of 
; MontfiensiiT. The (jueen's marriage was mi.'-‘ rahle ; and she 
i consoled liersilf in a way which at once made Imr court the 
I scandal of J'airope, and iijiset the French king's jdans by pro- 
viding the throne of Spiiin with healthy heirs ol genuine Sjianish 
blood. Put ineidenlally the scandal^ of the palace had a large 
and unsavoury Jiart in the polilic'al troubles i4 Spain. Narvaez 
brought Spain Ihrougli the troubled re\-oIiitionary yean; 1848 
and 1840 w'ithoul serious flist urham e, hut liis own unstahle 
temper, the incessant intrigues of tlie jailaer-, and the inability 
of the .Spaniards to form lasting' j»r)liliKil parties made good 
government impossihle. The leaders all sides w'cre of 
.small rapacity. In 1854 another series of outbreaks lagan 
w'hich almost ended in a revolution. laheralsand discontented 
Moderates, supported as usual by troops led into mutiny 
by c^fiicers whose chir.'f olqect was jxomotion, imposed some 
nWaint on the queen. Another revision of the constitution wa.s 
undertaken, though not carried out, and Espartero 
w'as brought from retirement to head a new govc*m- o^^^aneil,' 
ment. But the coalition .soon breke up. Espartero 
W'as overthrown by General LeopoVl (/Donnell, who in 1858 
formed the L'nion-Liberal ministry which did at last give .Spain 
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five* years of fairly good government. A successful war in 
Morocco in 1859 flattered the pride of the Spaniards, and the 
country began to make real progress towards prosperity. 
In 1863 the old scene of confusion was renewed. O’Donnell 
was dismissed. J’or the next five years the political history 
of Spain was the story of a blind attempt on the part of the 
(jueen to rult? despot icall}', by the* help of reckless adventurers 
of m(^an capacity, and i)y brute violences The 
TJabelia^^ opposition look the form of successive military 
outbreaks accompani(?d by murder, and suppressed 
by massacre. In t 868 the government of Queen Isabella 
collapsed l>y its own roltenness. ,She had even lost the mob 
j)opularity which he had once gained by her jovial manners. 
All men of ])o]itical influence were either in open opposition 
nr, when th(‘y belonged to the Conservative parties, were holding 
:ilonf in disgust at the predominance of the cjiieen’s favourites, 
Oonzales IJrabo, a mere rufluin,and Marfori, her steward, whose 
]) jsition in the palace was perfectly well known. 

In September i868 the squadron at Cadiz under the command 
of Admiral 'Topi te mutinied, and its action was the signal for a 
Rtvoiution secession. One gallant fight was made for 

ut!H 6 H, the c|iit!en at the hridgt' of Ah'olea in Andalusia by 
uepoHitton (icneral Pavia, who was horribly wounded, imt it 
rfiHuhQila. was an exception. Gonzales IJraho deserted her in 
a panic. She w('nt into exil(‘, and her reign ended. 'ITie 
Revolution of i<Sf)8 was the first o])enly and avow'edly directed 
against the dynasty. Tl became a familiar saying that the 
“ spurious race of Ilourhon " had disa])])eared for (;vcr, and 
the country was called upon to make a ni‘w and a better govern- 
ment. Put the history of the six years from Septemb(T i8h8 
to ])eceml)cr 1874 proved that Ihe political incapacity of the 
Spaniards had not been cured. 'I’liere was no definite idea any- 
where as to how a substitute was to he found. A Ue])ublican parly 
had hc.*en formed led by a few professors and roff(‘e-hous(‘ 
politicians, with llu; mob of the towns for its support, and having 
as its mouthpiece Don Emilio ('astelar, an honest man of 
RepubUcan fbu’iK'y. 1 ’he mass of the Spaniards, 

tind however, were not prepared for a republic. P(‘- 

ifciitArcir/cAl sid(^s them were the various monarchi(\d parties: 
Parties, .*l//r>;/.s/.v/rt.v, who wished for the restoration of the 

queen’s son witli a regenev, the partisans of the widt)wer king 
('onsorl of Portugal; those of the clukc of Moiitpensier; the 
Caiiists; and a few purely fantastic dreamers who would have 
given the crown to the aged J^lspartero. I’he real power was 
in the hands of the military politicnans, Francisco Serrano {<i,v.) 
and Juan JVim {<i,v,), who kept order by means of the army. A 
constituent (\)rles was assembled in i8hg, and decided in favour 
of a monareliy. Serrano was declared regent until a king 
could be found, and it prowd no easy task to find 
oiK*. Ferdinand of Portugal dei'lined. Montpensier 
was supp(»s(‘d to be unwelcome to Napoleon, 
and was opposed by Prim, who had also committed himself 
to the prophcey that the Pourbons would never return 
to Spain. AMempts to find a eandidate in the Italian family 
failed at first. So did the first steps taken to find a king in 
the house of Hohenzollern-Sigmaringen. When the desired 
ruler was again sought in this family in 1870, the acreptamre 
of the offer by Prince Leopold proved the immediate cause 
of the Franco-German ^\’a^, in whieh Spain had a narrow 
Amadeoof being entangled. At last, in August of 

Savoy 1870, Prince Amadeo of Savoy, second son of Victor 
accepts the Emmanuel 11 ., consented to liecome candidate. lie 
Crown, on the 3rd of November. On the 27th 

of December 1870, on the very day on whieh the new king 
reached Carthagena, Prim was murdered by assassins who 
were never disci) vered. 

The nominal reign of Amadeo lasted till February 1873. 
It was a scandalous episode. The Italian prince had put him- 
self into a thoroughly false position, in which the nearest 
approach to friends he could find were intriguing politicians 
who sought to use him as a tool, and where every man of honest 
principles. Royalist or Republican, looked ii|X)n him as an 


: intruder. The Carlists began to collect in the mountains. Repub- 
lican agitations went on in the towns. At last a di.sputc in 
regard to the officering of the artillery gave the 
king an honourable excuse for r(?signing a throne 
on which both he and his wife had been treated 
witii the utmost insolence. 

The Kepubli<ans entered the place he left vacant simply 
; because th<Te was nobody to oppose them. Until January 
I of the following yvuv the country was given up 
I to anarch}'. 'I’hc Rttpiiblicans had undertaken to 
j abolish the consc ription, and many of the soldiers, 

; taking them at their word, disbanded. The Carlists increa'^ed 
! rapidly in numbers, and were joined by many Royalists, 

I w'ho looked upon them as the last n'source. Hands of ruffians 
calling themselves “ volunteers of liberty were found to defend 
the Republic, and to terrorize so(‘icty. A new ('ortes was 
c.oll(‘cted aiifl j)r()ved a mere (ollection of hysteriial ranter . 
Three presidents siKTceded one anotlicr witliin a year, Pi >’ 
Margall, Salmcron and Castelar. Ministric^s changed < v(ry few 
days. As the Republic was to be f(‘deral when finidly organized 
many parts of Spain pnx'ceded to act ind(‘pcnclently. One 
party went bcNond f(?deralism and proposed to split Spain 
into cuintons. I'he ('antonalists, who were largely gidlcy 
slaves and deserters, seized the important harbour c»f CarthiL- 
gena and th<‘ ships in it. 'I'he ships were taken out of their 
hands by the Pritish and German s(|iiadrons. The sy)e *lii( le 
of anarrhy, and the stoppage in pa^inont of taxes frighten* d 
the Repui>iicun deputies into some tipproath to sanity. Sal- 
meron allowwl General Pavia to restore order in Andalusia. 
When he gave place to (astelar, the ehujiient Republican 
deputy, N\ho was left unchecked by the recess, 
threw all his most eagerly avowed priiu iples to the 
wind, raised a gre^at conscription, aful provifled 
the nu'Jifis of reducing Oirthag<*na and pushing the war against 
the ('arlists with vigour. W’hen th(? ('ortes met again in January 
1874, the extreme parties voted against Castelar on the 3rd 
of the month. Ilen'uixm General Pavia, the governor of 
Madrid, turned the (ortes into the slretls, to the relief of all 
sane men in thi? country. Serrano was appointed as liead of 
the exeeiitive, and was mainh- employed during the y(‘ar in 
efforts to save Pilbao from falling into the hands of the Carlists. 
It had now become clear that the restoration of the Pourhons 
in the person of Don Alphonso, Isabella’s son, was the only 
way of securing a final .settlement. His civilian Alphonso 
agents would have preftTred to see him brought in xn, kinx, 
by a Cortes. Put on the 29th of December 1874 
(iencrul Martinez Campos caused him to lx* proclaimed king 
at Murviedro by a brigade of troops, and the exampl<‘ tlart; 
set was followed everywhere. Don Alphonso XII. landed in 
Panelona on the loth of JanuaPk' 1875. (1). H.) 

The Kr stored A fotiarrhy, / tqoo. The first art 0 f A 1 ph on so 

was a royal decree confirming the af)jx)intment of Canovas del 
('astillo as prime minister. A strong Cunser\%ative administra- 
tion was formed, to whieh Canovas admitted some men of the 
t)Ul parties of Queen Isabella’s r<‘ign side by side with men 
who had played a part in the Revolution before they became 
his active auxiliaries in the Alphonsist propaganda in 1872 
and 1873. This cabinet gave its chief attention for fifteen 
I months to the pacification of the Peninsula, adopting a Con- 
1 sei^'ative and Catholic pxdij y whit'li contributed quite as much 
I as the great displjiy of military resources to make the Pret» nder 
! lose adherents arxl prestige from the m* ment that his cousin 
j reached Madrid. The Ciuirch, the nobility and the middle 
I classes soon pronounced for the new state of things. The 
' Alphonsist armies, led by Marshals Campos and Jovelkir, 
j swept the Carlist bands from the right hank of the Ebro to the 
I Pyrenees, and took their last strongholds in the eastern pro- 
. vinces, C'antavieja and Seo de Urgel. Not a few of the C'arlist 
I le^iders accepted bribes to go abroad, and others put their 
! swords at the disposal of th ‘ government for employment 
I against the Cuban rebels. Then all the forces of King Alphonso 
1 under Marshal Quesada gradually closed round the remainder 
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of the Carlist army in Navarre and in the Basciuc Provinces 
at the beginning of 1876. I'he young king himself was present 
at tiie close of the campaign, wliich sent his rival a fugitive 
across the French frontier, with the few thousand followers 
who had clung to his cause to the very end. 

Directly the Carlist War was over, the go\ ernment used part 
of the liirge army at its disposal to roinf^ rce the troops wliich 
TheCubsit had been fighting the Cuban insurgents since 1861). 
ittMurrec- Marshal J()\ ellar wa^ sent out to Havana as governor- 
tiott* gemral, with Marshal Martinez Campos as coin- 
niander-inM-hief of the forces. In about eighteen months 
they managed to drive the rebels into llu* eastern distri(‘ts 
of the island, Puerto ri'inci])e and Santiago de Cuba, and 
induced all hut a few irrcconcihihlc ducts to iu*cept a con- 
vention lliat became famous under tlie name ot the peace 
treaty of Zanjo.i. Marsl.c.l Cami)os, who \ ery soon succeeded 


time the Richelieu of Alphonso Xll/s reign, estiiblished v. system 
of government which lasted for a quarter of a cctUury. He 
encouraged tlie men of the Kcvolutiim who wanted to i)ow to 
accomjdislutl facts and make the best of the restri«’ted amount 
I of liberty remaining, to start alresh in national polities as a 
! Dynastic Liberal party. From the moment that sudi former 
! revolutionists as Sagasta, I’lloa, J.con y (astillo, Camaiho, 
i Alonzo Martinez and the manjuis de la N'ega de Annijo de- 
I dared that they adhered to the Restoration, Canovas did not 
object to tluir saying in the same breath that they would 
enter the Cortes to ilefeiul as imu h as possible what they had 
achieved during the Revolution, ami to protest and agitate, 
legally and paeifu'ally. until they suereetled in re-establishing 
someday all that tlie tirsl eabinet of Alplwaiso Xll. had altered 
in the Const iiiit ion of 'Hic premier not only approved 

Sagasta ‘s efforts to gatluT round him iis manv Liberals and 


Jovellar as guvernor-gtMieral of Cuba, for the first time lield 
t)Ut to tlie loyalists of the island the jirospect ol reforms, fairtT 
treatm<*nt at the hands of the motlier o untry, a more liberal 
tariff to jiroinotc tlieir trade, and self-goviTiiinent as tlie 
(Town.ng stage of the new policy, lie also agreed to rer]ie(t 
t!ie freedom of the maroons wlio had fltal from their masters 
to join the C'lilians during the ten years' war, and this led to 
S}KJii‘s very soon granting gradual emamipalion to the rc 
inainder ui the slaves who had sto d b\ tiiei * owners. Marshal 


Campos was not allowed to carry out liis liluTal and concili- 
atory policy, wliich the reactionary ])arty in the colony, c/ 
l>artido ri'siMitcd as much as tlicir allies In tlie I’ciiinsula. 

Tliougli nuii‘h of his time and energies had lieeii tievoted to 
the rc-establisliincnt of pcjux* at home and in the colonies 
from 1875 iSSo, ,Scnor (unovas liud dis]>layeil 
(onsidtrai)!'.’ activity and resolution in the re- 
organ izc.t loll ol the moiuirch> . I iitil he felt sure 
of the early lerniinatiun of the struggle with the pretender, lie 
ruled in a dictatorial manner willmut the assistance of parlia- 
ni.Til. Koval decrees simply set aside most of the legislation 
and rtfoims of the Sjianisli Revolution. l‘nivers«d suffrage 
alone was res])(*cled lor a while and used as the means to t ail 
into cxisteme the first C'ortes ' f tlie Kestorati n in 1S70. 'I’lie 
electors proved, as usual, so doi ile. and they were so well 
handled by the aulliorilies, that Caiiov'as obtained a ]Ktrliainent 
with great inajorilhs in iioth houses vvbicli voted a limited 
Irancldse to lake tlie place of universal suffrage. Immedi- 
ately aiterwards they voted tiu* I'onstitution of 187(1, whirl) 
\\a> virtually a sort of comjiroinise between the constitution 
of 1845 in the reign <d' Isabella and the jirirn iples of the derno- 
< ratii’ constitution of the Revolution in i86q. Jhir instance, 
lib-.rty of conscience, established lor the first time in 1S61;, 


Democrats as ])ossibJc, but did not even (»p]H*^c the reliirn 
ol Lmilio Caslclar and a lew Republicans. 11c also coimU* 
nanced the prescnct* in the Cortes ior the first time ol 15 senators 
and 42 deputies to represent Cuba and Porto Rico, iuelmling 
a «-ou])le of liomc riiUrs. 'I'hus Canovas meant to keep up 
tlie appearance ol a t'onslitulional ami ])arliamenlary govern- 
ment with what most Sjianiauls cons (Icrcd a la r ]m>porlional 
representation of existing yiarties, esreyii the Cai lists and the 
most advaneed Rejiublicans, wlio o:il\ ( uyit into the House of 
Deputies in some later parliiUnents. Canovas rult'd liis owti 
coalition of Conservatives and (‘atholies with an iron hand, 
managing the affairs of ,'^pain l(»r six veus with only two short 
internqitioiis, when he stood aside for a lew months, just long 
enough to einivime the king that the Conservative jiarty 
eould not retain its cohesion, even under such men as 
Marshals Jovcllar and C ampos, if he did not rlio<»se to support 
them. 

In the early years of llie Restoration the king ami (’anovas 
aclcil in coneert in two most delieate mtitters. Aljihonso N 1 1 . 
agn-ed with his chief counsellor as to the expediency of 
keeping military im*n awa>’ from active politics. Canovas 
boldly declared in the Cortes that the era of military />re- 
fiufit iamn nfiKs had been lor ever closed bv tlie Restoration, 
and till king rimiinded the getierals more than once that lie 
intended to be the bead ol the army. 'I’lc king atid his jiriine 
iniiiisler were eipially agreed about the neeessity ol sliowitig 
the X’atiean and the ('luircli suflieient lavour to induce them to 
(case eo(jueUing witii the ])re1cnder Don ( arlos, but not so 
niiielj as to allow the poy)e and the ( lergv to expert that they 
wtadd toleraleany excessive rilratm/nlane influence in the p(*licy 
of the Restoration. Jn regard to foreign jioliey, the king and 
( anov'as both inclined to assist national a^ynrations in Morocco, 


was reduced to a minimum of toleration for JVolestant wu.'ship, and jealously watched the relations ol that empire with other 


schools and cemeteries, iiut with a strict yiroliibit ion of propa- KuroptNui p-wer . 'I his desire to exercise a ])re])oiMlerant 
ganda and outwanl signs of faith. Trial iiy jury w'as abolisl.ed, influence in the affairs of Mohm i i) culminated in the Madrid 
on the plea that it had not worked jiropcrly. Liberty of conferenee of j8So. I'p'jioiideran! influence was m t attained, 
association' and all public meetings and demonstrations were but tie* < onferet'cc led to u treaty which regulat'd the (‘onsiilar 
kept within narrow liinils and under very dose surveillamc y»rote( t.iun extemli d to the sulijects (;f Mopkco. 
of the authorities. Tlie municipal and provincial councils In 1878, in sj>ite of the welj-knovvn hostilitv of his mother 
were kept in leash by intricate laws and regulations, much to the Montyiensiers, and in sjiite of his ministers’ f>referem<;s 
resembling those of France under the Second Krnpire. The for an Austrian match. King Aljihoiiso insistnl Murringvot 
political as well as tlie administrative lihr of the country was upon inarrving the third (laiigliler of the duke of Aiphonito 
absolutely in the hands of tile wire-pullers in Madrid ; and their Montpensier, Dona Men edes, who only survived 
local agents, the governors, the mayors and the electoral her marriage five months. liarely seventeen months aftiT 

jKitentates styled los caciques, were all creatures of the minister U'C death of his first wile, the king listened to thf* advice 

of the interior at the head of (astiliari centralization. The of Canovas and married, in Novemher 1871), the Austrian 
constitution of had created a new senate, of whidi half arcbdudiess Maria Christina of llabsburg. In general matters 
the members were either nominees of the Crown or sat by the king allowed his inin!>tcrs mm h liberty of action. Jtoiti 

right of offn e or birth, and the other half were e lei ted by the 1875 to 188/, when not loo much i.-ngrossed in more j>n*ssing 

provinces of the Peninsula and the lolonies, the liergy, affairs, his gov'ernrnents itinud their attention to the re- 
the universities and the learned .societies and academic . The organization if the finances, the resiimjition of payment of 
House of Deputies, ixmposcd of 456 memlHTs, was elected hy part of the debt coupon, and the consol idalion of the colonial 

the limited franchi.se sy.stem in Spain and hy an even more and imperial floating debts. 'I’hey swerved from the mild 

re.stricted franchise in the colonies, five-sixths of the colonists free trade policy which was inaugurated by S<;nor Figiierola 
being deprived of representation. From the beginning of the and by Prim at the Ix^ginning of the Revolution, and to which 

Restoration the great statesman, who was nicknamed at the v/a.s due the remarkable f>rogres.s of the foreign trade. This 
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went on almost continuous!}" as long as the regime of moderate 
tariffs and commercial treatises lasted, i.e. until 1890. 

In 1881 the Dynastic Lil)erals began to show impatience at 
bciiig kept too long in tlie cold shade of opposition. Their 
Ubenl chief, Sagasta, laid found allies in several Con- 
AdmlalMrn servative and J.iberal gen (Tab— Campos, Jovellar, 
iratlons. Doi)e/-J>omingiiez and Serrano — who hud taken 
offence at the idea that ('anovas wanted to monopolize 
power for civil politicians. Thes<t allies were said to be the 
dynastic and monarchical balh,‘-st, and in some sort the 
dynastic guarantees of Li])era]ism in the ey(;s of the court. 
(Banovas (‘aine to the conclusion that it was cxp(;(.licnt for th<; 
Restoration to give a fair trial to the fjuondam revolutionists 
wlio coalesced under Sagasta in such conditions. He arranged 
with tlie king to moot a series of finan<ual j)roj(‘(ls the accej)t- 
anceof which by his majesty would have implied a long tenure 
of oni{‘c for the Conservatives, and so Alphonso Xll. found a 
pretext to dissent from the views of liis premier, who resigned 
on the spot, recommending the king to send for Sagasta. The 
Liberal administration wJii(*h that statesman formed lasted 
two years and some months. 'I'he policy of Sagasta in domestic 
affairs resembled that of Canovas. I'he Liberals had to act 
cautiously and slowly, because they perceived that any pre- 
mature move towards reform or democratic legislation would 
not bo weh'omc at court, and might displease the generals. 
Sagasta and his collcagiujs therefore devoted their attention 
chiefly to tlie material interests of tliti country. They made 
several treaties of commerce with European and Spanish- 
AiiKTicaii governments. They reformed the tariff in harmony 
with tile treaties, and with a view to the naluction of th<; import 
duties by quiiKiuennial stages to a fiscal maximum of 15% 
ad valorem, 'Fliey undertook to (^arr)' out a general conversion 
of the t'onsolidalecl external and internal delils by a considerable 
nuluction of ea])ital and inten‘st, to which the bondholders 
assented. 'I'he>' consolidated the floating debt proper in the 
shape of a 4 *!(> stock redeemable in 40 years, of whi<‘h £70,000,000 
was issued in 1882 by Sefior ( amacho, the greatest Spanish 
financier of the century. SagJista was not so fortunate in his 
dealings with the anti-dynasti<’ ])arli<‘s, and the Republicans 
gave liini iniieh troulile in August 1883. The most irrec'on- 
cilable Republicans knew that they could not expei^t much 
from popular risings in great towns or from the disaffeeted 
and anarchist pisasantry in Andalusia, so they resorted to the 
old practice of barrju’k conspirai'ics, (‘ourting csj)c<‘ia.lly the 
non-commissioned ollicers and some ambitious subalterns. 
The child of the exiles, Don Manuel Ruiz /orilhi, who had 
r(;tin‘d to Paris since the Restoration, organized a military 
conspiraey, wliich was sprung upon the Madrid government 
at Jladajoz, at Seo de Urgel, and at Santo Domingo in the 
Kbro valley. This revolutionary outbreak was swiftly and 
sevend}' rc‘presst*d. It servi‘d, how<*\'er, to weaken the ])restige 
of Sagasta's administration just when a Dynastic Ixdt w"as 
being iornied l»y some discontented Jaberals, headed by Marshal 
Serrano and his nephew, Creneral la)pez-I)ominguez. They 
were joined by many DianoiTats and RadiiMls, who seized this 
oj)p()rtiinity to break off all relations with Ruiz Zorilla and to 
aiiliere to the monarchy. After a while Sagasta resigned in 
order to let the king show the Dynastic Left tliat he luid no 
objection to their attempting a mildly democratic policy, on 
condition that the Cortes should not be dissolved and that 
Sagasta and his Liberal majorities in liolh houses should grant 
their support to the c'abinet presided over by Senor Posada 
Herrera, a former Conserwaiive, of whicli the principal members 
were (nmeral Lopez-Dominguez and Sehores Moret, Montero 
Rios and Betvrra. The support of Sagasta did not last long, 
and he managed with skill to elbow the Dynastic Left out 
of office, and to eonvinee all dissentients and free lances 
that tlierc was neither riKim nor prospect for third parties 
in the state bctwi‘en the two gix^at coalitions of Liberals and 
Conservatives under Sagasta and Canovas. When Posada 
Herrera n\signed, tlie Liberals and Sagasta did not seem much 
displeased at the advent to power of Cano\’as in 1884, and soon 


almost all the members of the Dynastic Left joined the Liberal 
party. 

From 1881 to 1883, under the two Liberal administrations 
of Sagasta and Posada Herrera, the foreign policy of Spain 
was much like that of C'anovas, who likewise had 
had to bow to the king's very evident inclination 
for closer relations with Germany, Austria and 
Italy than with any other European powers. Alphonso XII. 
found a very w'iliing minister for foreign affairs in the person 
of the marquis de la Vega dc Armijo, who cordially detested 
France and cared as little for Cireal lirilain. The Red-books 
revealed very plainly the aims of the king and his minister. 
Spanish diplomacy endeavoured to obtain the patronage of 
Italy and (iermany with a view to .s(?cure the admission of 
Spain into the European concert, and into international con- 
ferences whenever Mediterranean and North African questions 
should be mooted. It prepared the way for raising the rank 
of the representatives of Spain in Perlin, Vienna, Rome, St 
Petersburg and London to that of ambassadors. In Paris the 
couni rv had been represented by ambassadors since 1760. 
'rile Madrid foreign office welcomed most readily a rl(‘vcr 
move of Prince liismarck's to estrange .Spain from France 
and to flatter the young king of Spain. Alphonso XII. was 
induced to pay a vi.sil to the old emperor W illiam in Germany, 
and during his stay there, in September 1(883, he wais made 
honorary colonel of a Chian regiment quartered at Stra sburg. 
'File French people resented the act, and the Madrid government 
was sorely embarrassed, as the king had annininred his inten- 
tion of visiting Paris on his wxiy back from Germany. Nothing 
daunted by the ominous attacks of the French people anil 
press, King Alphonso went to Paris. He behavi‘d with much 
coolness and self-poss(.‘ssi()n w’hen he was met in the streets 
by a noisy and disgraceful demonstration. The president of 
the Republic and his ministers had to call in person on their 
guest to tender an apology, whi<‘h w"as coldls' received by 
Alphonso and his minister for foreign affairs. After the king's 
return, the (Jerman emperor .sent his son the crown prince 
Frederick, with a brilliant suite, to the Spanish capital, where 
they were th(‘gn(‘sts of the king for several da vs. T'ntil the end 
of his reign Alphonso Xll. kef)t n|) his friendly relations with 
the German Imperial family and with the (Jerinan government. 

'Fhe elosi* of the reign of Alphonso NIL was marked by much 
trouble in domestic politics, and by some great national calami- 
ties and foreign complications, while the dec'lining health of 
the rionareh himsi'lf east a gloom o^'er the court and govern- 
ing (lasses. The last Conservativi* cabinet of this reign w-as 
neitluT popular nor siiecTSsful. When the cholera np])earcd 
in France, quarantiiK' was so rigorous)}- enforced in the IV'iiinsula 
that the exiornal trade and railway traffic w'cre grievously 
affected. On ('hrisimas night 1S84 an (‘arthfjuake caused 
rmu'h damage and loss of life in the pro\'inces of Granada and 
Malaga. Many villages in the mountains which separate those 
provinces were nearly destroyed. At Alhama, in Granada, 
more than 1000 persons were killed and injured, several rhnrchc's 
and convents destroyed, and 300 houses laid in ruins. King 
Alphonso went clown to visit the district, and distributed relief 
to the distressed inhabitants, desj)ite his visibly failing health. 
He held on gallantly through the greater part of 18S5 under 
gnnit difficulties. In the Cortes the t(‘nsion in the ndatioiis 
Ix'twecn the goN'ernment and the opposition was growing 
daily more serious. Outside, the Republic'ans and Carlists 
were getting troulih'some, and the tone of their press vied w'ith 
that of the Liberals in their attacks on the Conservative cabinet. 
Then, to make matters worse, an outbreak of cholera occurred 
in the eastern provitK'es of the kingdom. The epidemic spread 
rapidly ov(t the Peninsula, causing grcxit havoc in important 
cities like Granada, Saragossa and Valencia. The authoriticis 
confessed that 105,000 persons died of cholera in the summer 
and autumn of 18S5, being on an average from 41 to 56 % of 
those attacked. 

In September a conflict arose between Spain and Germany 
which had an adverse effect upon his health. Prince Bismarck 
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looked upon the rights of Spain over the Caroline Islands in 
the Pacific as so shadowy that he sent some German war-ships 
to take possession of a port in the largest island of the p'oiip. 
The action of (Jermany caused great indignation in Spain, which 
led, in Madrid, to imposing demonstrations. The government 
got alarmed when the mob one night attacked the Germait 
embassy, tore the arms of the empire from tht' cKior of the 
consulate, and dragged the escutcheon to the Puerto del Sol, 
where it was burnt amid much uproar. The troops had to be 
called out to restore order. Alplmnso alone remained cool, and 
would not listen to tht>se who elainoured for a rupture with 
Germany. He elected to trust to diplomacy; and Spain made 
out such a good case for arbitration, on the ground of her 
ancient righl.'i of discovery and early colonization, that the 
German emperor, who had no desire to imperil the dynasty 
and monar('.hy in Spain, agrv‘ed to submit the whole affair to 
the pope, who gave judgment in favour of Spain. 

After his return to Madrid the king showed himself in public 
less than usual, but it was clear to all \vhc» came in contact 
Death of ''hh him that he was dying. Nevertheless, in 
Aiphottuo Madrid, Canovus would not allow the press to Siiv 
a word. Indc('d, in the ten months before tlu* 
death of Alphonso XII. the ('oiiservative cabinet displayed 
unpr(‘e(!d(inLed rigour against the newspapers of every shade. 
The Dynastic. Liberal and Jndefiendimt press, the illustrated 
y)apers and the satirical weeklies fared no better than the 
Kepnblicans, S()(‘ialists and Carlisls, and in 60 days )2(»o 
prosecutions were ordered against Madrid and provincial 
papers. At last, on tin* 24lh of November 1SH5, the truth 
liad to be admitted, and on the morning of the s^tli the end 
( aine. 

It was no w’onder that the death of a king wlio had showm so 
much capacity for rule, so nundi unselfish energ\' and tuniragt*, 
Regency of many amiable personal cjualitie.s, should 

Queen have mad(? Spaniards and foreigners extremely 
Christina* tuixious alKiUt tlie prospects of the monarchy. 
Alphonso XJT. lift no male issue. Jle ha<l tw'o daughttr.s, 
llic priiK’ess of tin* Asturias, horn in iK8o, and the infanta 
Maria Theresa, born in i.S,S2. At the lime of liis deatli it 
hiul not been (ifficially intimated tliat the (jueen was ruceintc, 
'i’iie OffitiaJ (hizettc did not iuinounce that fact until three months 
after the demise of tlie sovereign. On tin* I7tli of Mav 1880, 
six months after the death of Alphonso XIJ., his poslliiiiuous 
son, Alphonso XllL, w'as bom at the palace of Madri<]. 
Six months bthu-e this ev ent definiudy sell led the (juestion 
the succession to tlie throne, ijie royal faniil>' and its eoiineillors 
as (‘inbled to take ver\' im])ortanl decisions. 'rii<T<* could Im* no 
doul)l lhai under tlie constitution of 1876 the wid(»w’Mj cjueen 
was entitled to the regency. Doha Maria Ghristina cahnly 
presided over this solemn council, listening to the advice of 
Marslial Camp(js, alw'ays consulted in every great crisis; of 
Gaptain-Ck'neral Pavia, who answered for tlie loyalty of tlie* 
capital and (if its garrison; of the duke de S<‘Xt(i, tlie chief 
the household; of Marshal iJlanco, the chief of tiie miliUuy^ 
household; and of all the rnemliers of the cahinet and the 
presidents of the Senate and Congress assembled in the presence 
of the queen, the ex-(|ueen Isabella, and the infanta Isabella. 
All l(joked chiefly to Marshal (amp(»s and (.'anovas del Castillo 
for statesmanlike and dish it (Tested advice. The que.stion was 
w'hethcT it would lie expedient to continue the policy of the 
latft king and of his List cabinet. Canovas assured the (jueen- 
regent tliat he was ready to undertake the task of protecting 
the new staU? of things if it was thouglit wise to continue the 
C'onsemitive policy of the late king, but in the circumstances 
created by his death he must frankly say that he considered it 
advisable to send for Sefu^ Sagasta and ask him to take the reins 
of government, with a view to inaugurate the regenev' under 
firogrcssive and conciliator}* policy. 

Sagasta was summoned to El Pardo, and the reiiult of his inter- 
view with the queen-regent, (^an(j\'as and the generals, was the 
understanding ever afterw*ards knowm as the pact (;f El Pardo, 
the corner-stone of the whole polity of the regency, and of the 


t\vo great statesmen who so long led the gn‘at dynastic parties 
and the governments of Dona C'hristina. It was agreed that 
during the first years of the regenev', ('aiuA'as and Siigasta would 
assist each other in defending the institutions and the dynasty. 
Siigasta made no secret of tlie fact that it was his intention to 
alter the laws and the tumslilution of the monarchy so as to make 
them very miicli resemble the constitution of the Revolution of 
i8()S. but he undertook to cany out his reform policy by stages, 
and without making too many concessions to Radicalism and 
democracy, so that C anovas ami his Gon.siirv alive and ( alliolic 
followers might iuiw' to the necessitu s of modern times after a 
respectable show* of (‘riiicisin and resistance. 'I’he generals 
assured the queen-regent and thi' leaders of the dynastic parties 
that the army might be counted npen to stand by any govern- 
ment which was >in(‘erely determined tu uphold the Restoration 
against k(‘])iil>licans and C'arlists. Sagasta left the palace to form 
the first of sev<‘ral cabinets over which he presided continuously 
for five years. He took for colleagues some of the .stronge.sl 
and most popular statesmen of the Liberal party, virtually 
representing tlie three imporUint groiqisof men of the Revolution 
united under his leiw lets hi])— veteran Liberals like (ainae.ho and 
Venancio Gonzalez; Modtrates like Alonzo Marlinez, Gainazo 
and Marshal Jovellar; and I democrats like Morel, Montero Rios 
and Admiral Jleranger. 'riu* new cabinet convoked the Cortes 
elected under the administralioii of Canovas in 1884, and the 
( ‘ons<‘r\'ative majorities of both liouses, at the ri{|iiesl. of 
( anovas, U'liaved very loyallv , voting sn])])lies and other bills 
necessan^ to enable the govt'rnnient to be carried on until 
another j)ariiainenl could 1 m‘ elected in tlie follow'ing year, 
) 886 . 

JVnding the dis.soliition and general eliction, Sagasta and 
his colleagues paid most attention to jinblic ]H;a(;e ititd foreign 
affairs. A sharp look-out was kipt on iJie doings R^^puhUcan 
of the Rejiulilicans, w hose arch -agitator, Ruiz mmUCarUst 
Zorilla, in J*aris displayt‘d unusual adivity in Jiis intrigues. 
etideavours to pt'r.siiade llu^ IVdends, the Jntransigeants, and 
even Ijie Opportunists of JU tnoi rio x ihnt the linu-s were rijK* 
for a venture. Ruiz Zorilla found no response from the 
Republican masses, who looked to y Margall for their 
watchword, nor from the Reiiiibliean middle e.lasses, who shared 
the view's of Salmeron, Azcaiatc and J’cdregal as to the inex- 
pedieney of re\oluli(»nary metjiods. Castelar, loo, raised 
ids eU»()uent protest against ])opular ri.sijigs and barriwk 
consjdracies. 'J’he (‘arlisls sliowid ecjiial activity in jU’opaganda 
and intrigues. Sagasta derived mm h benefit from the divisions 
which made denaxTacy powerless; and he was able to cope 
with Carlism ehiefly bixaiise tlic efforts of the pretender Idmself 
abroad, and ol bis j)artisans in Siiain, were first re.strained and 
then decisively ])ani lysed by the inffiieme of foreign (oiirls 
and governments, alx^e all by the direct inleTfcTencc of the 
\atic:aii in favour of the .Sjiamsh n:gemy and of tin; siief:essor 
of Al])l)onso XII. 'ri»( young and most imj){jlient adber<;nls of 
( arlisni v'ainly pleaded that such an o])portunity would not 
socm 1)0 found again, and threatened to take; the law into their 
own hands and iinhirl the flag of Dio.s, J^itrin, y Kry in northern 
and central Sjiain. l>oii ( arlos omc; more .showed his well- 
knowji lack of dc;< i^jon and dash, and tin* ( arlist scare pa.ssed 
away. Pope Dio XIII. went even farther in his jiatronuge, 
for he eon.sented to be the godfather of tin; jxisthuinous son of 
Alphonso XJL, and he never afterwards wavered in the steady 
sympathy he; showed to Alj)horiso Xlll. He was loo w<;II 
acquainted W'itli tht; domestic: politics of the Peninsula to 
suppose that Carlism ciould ever do more than disturl) for a wliilc; 
the tranquillity of .Spain. Jb* did /lot wish to stake the interests 
of the Chun:h on a c ause whi< h couid only n*vivc; again.sl her 
the c)ld animosities of Spanish I.ibcTali.srn and demc>c;racy, so 
roughly displayed in tlie yc;ar.s j 8;/> and 1868. Dona ( hrisiina, 
apart from the dictates of gratitude towards the Iiead 0/ her 
(!hurc:h for the kindness shown to her son and government, was 
a zealou.s Catholic;, .She proved all through her rctgency that 
she not only relied ufxm the sijpfK)rt of the \'aticun and of the 
prelates, but tliat she wus determined to favour the Church 
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and the religious foundations in every possible way. Her 
purse was always open to assist convents, monasteries, and 
religious works and societies of all kinds, as long as they were 
under the management of the Church. She l)ecame regent when 
Spain had felt the ronsccjuences of the expulsion of the Jesuits 
and other religious orders from Fran(!c after the famous Jules 
Perry laws, wliich aimed at placing these orders more under 
state control, to which they declined to submit. They selected 
Spain as an ex(!ellcnt field of enterprise; and it must he said 
that all the governments of the regent')' showed so much indulg- 
en<'(‘ towards thefatholic revival thus started, that in less than 
a decade the kingdom was studded with more conv<‘nts, monas- 
teries, Jesuit colleges, Catholic schools, and foundations than 
had exfsted in the palmy days of the houses of Austria and 
Bourbon in the 17th and i8th centuries. A wave of ('lericalism 
and ultra-C'atholic infliient^es swept over the land, afTecting 
the middle classes, the universities and learned senneties, and 
making itself very percc^ptible also among the governing classes 
and both dynastic parties, Liberals and Omservatives. 

Next in importance to papal protei^tion was the favour- 
able attitude of all the ICuropean governments towards the 
Gurope queen-regent and, later, towards her son. 'J’he 

tindthe court and government of (lermany vied with the 

Rextttcy, Austrian and Italian ro)'al families and govern- 
ments in showing sympathy to the widow of Alphonso XII. 
Republican P>ance and the tsar made as cordial d<*mon- 
strations as Queen Victoria and her gov<Trimefit, and 
Switzerland, Belgium, PTolland and others followed suit. 'J'he 
Spanish foreign office receiv«‘d (’VtTv assurance that friendly 
governments would watch the ( arlists and Kcpiihlicans, to pre- 
vent them from using tlunr territories as a liasis for conspiracies 
a.gainst the peace of Spain. The statesmen of both dynastic 
parties, from the beginning of the regency, agreed to observe 
strict neutrality in Pairopi^an affairs, in order to avoid cumpli<ui- 
tions fraught with evil cor\sequen(x?s for the monandiy and the 
ds nasty in the unsetthul stale of the <’ountr^^ 'J'his neutrality 
was maintained until the close of the 19th (‘entury. 

Sagasta conducted the first general election in 1886 much 
after the usual prei talents. The iA>ng Parliament of the regency 
^ was composed of considerable IJheral majorities 

smgMU* houses, though Sagasta had allowed a 

larger share than ( anovas was wont to do to llie 
minorities, so much so that on the o])position benches the 
Republicans of various shades were represented by their 
most eminent leaders, the Carlists had a respectable group, and 
the (Conservatives a strong muster, flankt'd by a group of dis- 
sentients. The first Cortes of the regenev in five sessions did 
really good and substantial work. A civil code was carefully 
drawn up by Schor Alonzo Martinez, in order to consolidate 
the v’’ery heterogeneous ancient legislation of the monarchy 
and the lo(uil laws of many provinces, ospi'cially (atalonia, 
Aragon, Valencia, Navarre, and the Bascjue territor)'. Trial 
by jur)' was re-established for most crimes and ofTeru'cs. The 
laws regulating the rights of association and public' meeting, 
the libert)' of the press, and other rights of the subject were 
reformed on liberal and more tolerant lines, Finaiu'e htuI trade 
received attention. Some commereial treaties and agreements 
were made, inc'luding one with (Ireat Britain, whicli proved 
highly beneficial to liome trade, and the tariff was altered, in 
spite of much resistance on the part of the Protectionists. In his 
progressive ]>olicy Sagasta was ai'tively and ust'fully supported 
by the chief of the moderate Republicans, Kmilio ( astelar, who 
re('ommended his partisans to ^*ote with the Liberal party, 
because he confessed that bitter experience had taught him 
that liberties and rights were better attained and made stable 
by pacific evolution than by revolution. He laid most stress 
upon this axiom when, in September 1886, Ruiz Zorilla suddenly 
sprang upon Sagasta a military and revolulionar)' movement 
in the streets and barrac ks of Madrid. The military authorities 
acted with promptitude, the rebels being pursued, dispersed 
and arrested, (jencral Marina and several other officers were 
condemned to death by court-martial, but Queen Chri.^lina 


commuted the sentence into penal servitude, and the ministers 
of war and marine retired from the cabinet in consequence. 
Very shortly afterwards, another war minister, General Castillo, 
attempted to strike ut the root of military insubordination, and 
simultaneously in every garrison of the kingdom the senior 
sergeants, more than 1000 in all, were given their discharge 
and ordered to start for their homes on the spot. The lesson 
produced a good result, as no trace of revolutionary work 
revealed itself among the non-commissioned officers after i88h. 
As lime wore on, Sagasta found it diffii’ult to maintain discipline 
in tluf ranks of the Liberal party. He was obliged to reconstruct 
the (’abinct several times in orcltT to get rid of troublesome 
<<)l)eagucs like General Cassola, who want<*d to make him.self 
a sort of military dictator, and Camacho, whose financial reforms 
and taxation scliemes made him unpopular. He had more often 
to reorgan iz(‘ the government in order to find seats in the cal)inet 
for ambitious and impatient worthies of the Liberal party — 
not always with success, as Sehor Martos, president of the 
('ongress, and the Democrats almost brought about a ])olitical 
<Tisis in 1889. Sagasta cleverly affected to resign and stand 
aside, so that Sehor Alonzo Martinez might vainly attempt 
to form an intcTiuediar)- labinet. ( a.novas, who was consulted 
by the cpieen wlien .Monzo Martinez failed, faithfully carried 
out the pact of El 1 ‘ardo and advised Her Majesty to send for 
Sagasta again, as he alone could carr)' out what remained to 
be done of the Liberal prograinrne. Sagasta rec‘onstruc‘ted his 
ministry for the last time, and annoimc’cd his intention to make 
the re c^stablishment of universal suffrage the crowning ac‘l of 
the Liberal policy, knowing very well that he would thus rally 
round him all the* Liberals, i»i nu*crais and RepubhVans in the 
last session of tlie J.ong Parliaineiil. 'i’he Suffrage.* Bill was 
c’arried through the Senate and ('ongrc‘ss in the spring of 1800 
after protrac'ted (lt'bal<‘s, in which the Conservatives and many 
military politicians wlio had previously been regarded as the allie s 
of Sagasta did their best to obstruc't the measure. Mershals 
( ampos, Jovellar and Novalii hes, and (renerals Pavia, Primo 
de Rivera, Daban and othc^rs, were angr)- with .Sagasta and the 
LilxTals not only because theyv deemecl their policy too demo- 
cratic!, but l)c.'c‘ause they ventiirc'd to c'urb the insubordinate 
attitude of general offieers, who shielded themselves behind 
th«‘ immunities of their senatorial position to write* insolent 
letters to the war minister on purely professional questions. 
Spanish generals of prcwufn'iamieuto fame thought it perfcc'tly 
logical and natural that sergeants and si!biilt(‘rns should be shot 
or sent to penal servitude for ac’ls of indiseipline, but if an in- 
subordinate general was sent to a fortress under arrest for two 
months they publicly ch'mcmstrated their sympathy with the 
offender, made angry speeches against their hierarc'hieal chief, 
the war minister, in the Senate, and dared to call upon the 
queen-regent to make representations, which unfortunately 
were listened to, ac'cording to the worst prec’edents of the* 
Spani.sh monarc hy. 'Phe inereasi \g violem e of the* C'ons(‘rvalive 
pre.ss and opposition, the divisions developing in the ranks ol 
iiberali.‘?m. and the restlessness of the agricultural protectionists 
led by Sc*hor Ganuizo, did not weigh so much in the balanc'e 
at court against Sagasta as the aggressive attitude of the militar)* 
politic’ians. Sagasta held on as long as was neeessar)' to .secure 
the promulgation of the universal suffrage law, but he noticed 
that the queen-regent, when he waited upon her for the despatch 
of public bu.siness, showed almost daily more impatienc'e for a 
change of polic'v, until at last, in July i8c)o, she peremptorily 
told him that she considered the time had c'ome for c'alling the 
Con.serv'atives and their military patrons to her c'ouneils. Sagasta 
loyally furnished the queen with a constitutional pretext for 
c'arrying out her desire, and tendered the resignation of the 
whole cabinet, so that Her Majesty might con.sult, as u.sui.l, 
the party leaders and generals on the grave question of the 
expediency of entrusting to new ministers or to the Libtr. l.^ 
the mission of testing the new electoral system. Queen Christ a 
on this occasion acted exactly as she hcnc’eforth did in all 
ministerial ('rises. She slowly consulted the magnates of all 
parties with apparent impartiality, and finally adopted the course 
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which it was an open secret she had decided upon in pectore 
beforehand. 

Canovas gathered round him most of the prominent Conserva- 
tive and Catholic statesmen. The first step of the new cabinet 
A Protte^ ciih'u kited to satisfy the protectionist aspirations 

tioaiMt wliich had spread in the kingdom about the same 
Rtgimt. most ('ontinental countries were remodel- 

ling and raising their tariffs. The Madrid government use<i 
an authorization which Sagasta had allowed his Long Parlia- 
ment to vote, to please Sehor Gamazo and the Liberal repre- 
sentatives of agricultural interests, empowering ll\e government 
to revise and increase all tariff duties not <’o vert'd hy the then 
existing treaties of commen'e. 'Phis was the case with most 
of the products of agrit'ulture and with live stock, so Canovas 
and his finance minister made, by royal decree, an enormous 
increase in the duties on these* classes of imports, and particu- 
larly on breadstuffs. Then, in iS()i, they denounced all the 
treaties of commerce whi(‘h ('ontained clauses stipulating most- 
favoured-nation treatment, and they prepared and put in force 
in Kebruar)' 1.S02 a prot(‘<U.ionist tariff which completely 
reversed the moderate free-trade poIic>' which had l»een so 
beneficial to tin* foreign commerce of Spain from i.S()S to 
1892. Not a few nati(»ns retaliated with higher duties upon 
Spanish t?xports, and France raised her wine duties to siu h an 
extent that the exports of wines t(» that country dropped from 
£12,500,000 before iS()2 to £2,400,000 in and the following 
years. The effeets of a proteitionist policy vtTging u]'(m 
prohibition were soon sharply felt in Spain. J'dreign exchanges 
rose, e.xporls decreased, the railway traffic declined, and th<‘ 
commercial classes and consumers of f<»reigu goods and products 
were loud in their proti'sts. Industrial interests alom* benefited, 
and imported more raw materials, chemi(’als, and coal and coke, 
which naturally inffuemed the exihanges adversely. S])ain 
only attempt<*d to make new treaties of eornineree with llol- 
liind, Norway, SwihIimi, Denmark and Switzerland, 'fhe Great 
powers (H)nt<*nte(l themselves with securing by agreements the 
.same treatment for their commen'e in Spain as that grant«‘d 
by thos(? five treaties, 'fhe Protectionists in i8c)^^ wrecked a 
treaty of ('ominen'e with (iermany in the S/nate; and Spain 
sub.se(juently persevered in her proti'clionist po)ic\'. During 
his two and a half years’ slay in olViee ( anovas had not s<i much 
trouble with the ojiposition as with the divisions whi< li sprang 
up in the (’onservalive ranks, though he famied that lut luwl 
managed t he general elect i<ai in j so as to.sec ure tlu’ciistomarv 
docile majorities, 'fhe split in the ( onservalive camp originated 
in the rivalry b- tween the two principal lieutenant.s of I’anoN'as, 
Romero Robledo and Fraiu'isi’o Silvela. The latter and a strong 
and influential liody of ( onservatives, chiefly young politicians, 
dissented from the ea.sy-going views of komero Robledo and of 
('anovas on the exj)editrncy of reforms to correct the notorious 
and old-standing abuses and corruption of the muni< ipalilie., 
espec ially of Madrid. Wlicn Canovas found himself deserted 
on so delicate a matter by a numerous sec tion of his party, 
he resigned, and advised the queen to send for Saga.sta ami 
the Liberals. 

Sagasta took office very reluctantly, as he considererd a c hange 
of policy premature, lie conducted the general election with 
Difficulty niiK’h regard for the wislies of the opposition, anci 
with out of 456 sc.*als in the Louver House allowed them 

Morocco. jyjQj-e thau 170, the Conservative's get- 

ting nearly too and the Republicans 50. He? bad to .settle 
some knotty questions, forcmcjst a conflict with Morocco, whicli 
was the con.sequence of the aggression of the unruly Riff tribes i 
upon the Spanish outposts around Meiilla. Keinforcement.s w'ere ! 
tardily sent out ; and in a second attack by the Arabs the Spanish | 
forc'es lost heavily, and* their c;ommander, (jcneral Margallo, ! 
was killed. Public opinion was in.stantly fired, and the press 
called so loudly for n^venge that the government sent to Melilla 
no les.s a per.sonage than Marshal C’ampos, at the head of 29 
generals and 25,000 men. The sultan of Morocco lost no time 
in censuring the behaviour of the Riff trilnis, and in promising j 
that he would chastise them. Marshal Campos was sent to j 


Fez to make a treaty, in whic h he obtained ample redress and 
the promise of an indemnity of £800,000, which ^lorueco 
piinc'tually paid. 

Colonial affairs gave Sagasta much to do. He laid given 
.seats in his cabinet to Senor .Antonio Maura as c'oloniiil secretary 
and to Senor Gamazo, his hrother-in-kiw', as finanee 
minister. These two moderate J.iherals ac'ltci in *?!***" 

I 'ii’i ^*1* 

I conc'ert to grapple with colonial questions, w iiic li in 
1804 had a.ssiimed a very serious aspect. Spain had recc'ived 
many ominous warnings. Marshal Campos, on returning from 
' Culm in 1S70. hud ud\'oc;ited some conce.ssions to satisiy the 
legitimate aspirations ot tlie ma jority (»l the c'olonisis. In 1886, 
in the first pirliameut ol the regency, Cuban autonomist depu- 
ties divided the house on a mol'on in favour of home rule and 
of an extiMision of the francluse in (‘nha. 'I’liis motion was 
negatived hy all the ConserviitiNTs, hy most ol the Dvnastic 
Liberals and hy some of the kepiiblii ans. 'I he majority of Span- 
iards were kept hy the government and the press cjilite in the 
dark about the growth of (lisuflec tion in Cuba, so that they 
were loutli to listen to the lew men, soldiers and c ivilians, ccjur- 
ageous enough to raise the note of alann during the ten years 
before the final catastrophe. I'dr no of her reason liiii the 
minister lor the c-olonies, Senor Maura, in 1804 fail to eonvince 
the ( ortes, and even the Liberal ])a.rty, that his very moderate* 
Cuban Home Kule Hill wes an indisfiensahle and wise, though 
lardy, attempt to avert a eimliirt wliieh iiiimy plain symptoms 
showed to be nuininent in the West Indies. Maura was warmly 
siipporleil in Congress by the Cuban home rulers and hs' some 
lar-sighteil Liberals and Kepublicans. Ne\<rtlieless, his hill 
did not find fiiN’our willi the Conservatives or the majority of 
the l.iberals, and Sagasta, trimming ac'eorcling to his inveterate 
luihit. found a pretext to get rid of Maura and Gamazo. In the 
place ol Maura he* lound a more pliant niinisliT lor fhe eolonies, 
Senor Abarziiza, who fra,im (l a Cuban Kelorin Hill so imic li short 
of what his predecessor had thoiigiit an irreducible niiniimim 
ol concessions, that it was (ensured in I lavana. hy all the c'oloiiial 
l.iberals and home? rulers, and by their repiesentatives in 
Madrid. 'I'he latter at the* last moment recorded their votes 
in favour ol the Aliaiziiza Hill when the> iiencived that a 
strange sort ol cdeventii-hour presentiment was about to make* 
all the Spanish parlies vole this insufficient reform iiciore it 
coulcl be proniulgatc'd, the tidings c ame c;l a separatist rising in 
the old haunts ol Creole (lisaffeelion near Sa,nliago cle Cuba. 
Sagasta sent about 12,000 men to reirdonc the 15,000 soldiers 
in ( uhu under (ienc rai (’allaga, and was preparing more wiien a 
c haracteristically .Spanisli minisicrial crisis aro.se. ’J’he subal- 
terns ol the Madrid garrison took offence at some artic les ])ub- 
lished by Radical newspapers, and they attacked ihct editorial 
offices. Neither the war minister nor the commanders c»l the 
garrison dio.se to punish the offenders, and sooner than (tndor,S(t 
such w'iint of discipline, Sagasta and the liberal fiarty ora e more* 
made way for (!anovas. A vctv few days aftc;r he assumed offic'c: 
Canovas n*cei\'ed information concerning the spread of the 
rising in Cuba whic h incluia'd liim to scaid out Marshal (!ami)os 
with 50,000 men. He allowed Marshal ( ampos muc h liberty 
of ac tion, but dissented from his views c*n the exjiedic^ncy of 
allowing him to offer the lc)yal sts of Cuba as muc h home rule 
a.s would not dash w ith the siijireuiac y (ff Sfiain. 'i’lie ])rimct 
minister dedarcrl that the Cubansuiust submit first, and then 
tlie mother country would k* generous. 

itefure a year had passed, in \'iew (d tin signal failure of Mar.shal 
(!ampos, the Madrid govermricmt decided to send out (icncral 
Weyler, who had made himself famous in the Philippines and at 
Jlarcelona for his stern and crm l pnaediire against disaffection 
C)f every kind. He .showed the .same merciless sjiirii in dealing 
with the Cubans; and he certainly cleared two-thirds of the 
i.sland of Creole hands, and .starr.pc d out disuffcTtion by vigorous 
military operation.s and by obliging all the; non- oeaerml 
combatants who sympathized with the rcLeis in Woylor'c 
anas to elect between joining them in the Imsh, Compmiga. 
L'l Manigua, c)r residing within the Spanish lines. 'This sy.sfern 
might probably have succeeded if the United States lad not 
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countenanced the sending of supplies of cvc?ry kind to the rebels, 
and if American diplomacy had not again and again made 
representations against Weylcr’s ruthless policy. Canovas so 
fully comprehended th(? n(‘cessily of averting American interven- 
tion that he listened to the pressing demands of secretary Olney 
and of the American minister in Madrid, Hannis Taylor, and 
laid before the Cortes a bill introducing home rule in Cuba on 
a more liberal scale than Maura, Abarzuza and Sagasta had 
dared to suggt;sl two years before, ('anovas did not live to see 
his scheme put into practice, as he was assassinated by an 
anandiist at the baths of Santa Agueda, in the Biiscjue J*rovinces, 
on the ()lh of August 1897. The queen-regent appointed General 
Azearraga, the war minister, as succt‘ssor to C'anovas; and a 
few weeks later l^resident McKinley sent General Woodford as 
repr(iS(‘ntativc of the United States at the court of Madrid. At 
the end of September i8()7 the American minister placed on 
record, in a note handed by him at San Sebastian to the minister 
for foreign affairs, the duke of Tetuan, a strongly^worded protest 
against the state of things in Cuba, and demandtjd in sub.stance 
that a stop should be put to Wcyler’s proceedings, and some 
measures taken to pacify the island and prevent the prolongation 
of disturbances that grievously affected AmcTican interests. 
Less than a fortnight after this note had been delivered, the 
Conservative cabinet resigned, and the queen-regent asked 
Sagasta to form a new administration. The T.iberal government 
recalled Weyler, and s(nit out, as governor-general of (aiba, 
Marshal Blanco, a conciliatory and prudent ollicer, who agreed 
to carry out the h()m(?-rule policy which was concerted by Sehor 
Morct and by Sagasta, with a view to obtain the goodwill of 
the presid(‘nt of the Unit('d States. Jf things had not already 
gone too far in Cuba, and if public opinion in the United Sta'es 
had not exercised irresistible pressure on both (\)ngress and 
president, the .Moni hom(?-rule project would probably have 
suiliet‘d to giv(^ the Cubans a fair amount of self-government. 
All through the winter of 1807-181)8 the Madrid government 
took steps to propitiate the president and bis government, even 
offering them a treaty of commerce which would have allowed 
Amcric'an (’ommerce to compete on equal terms with Spanish 
imports in the West lndi(*s and defeat all European competition. 
But the blowing up of the American cruiser “ Maine in the port 
of Havanfi added fuel to the agitation in the United States 
against Spanish rule in Cmba. When (Congress met in Washington 
tlie final (Tisis was hurri(?d on. Spain apjiealed in vain to 
Europtian mediation, to the pope, to courts and governments. 
All, with the exception of Great Britain, showed sympathy for 
the queen-reg(*nt and her goN'ernment, but none were disposed 
to go beyond purely platonic representations in Washington. 

At last, on the 20th of April 1808, when the Spanish govern- 
ment learned that lh<‘ United States minister. General Woodford, 
Wnrwith had been instructed by telegraph to present an 
the United ultimatum demanding the ('essation of hostilities 
Stetes. Cuba, with a view to prepare for the evacuation 

of the island by the Spanish forces, Sagasta decided to give 
General Woodford his passports and to break off official 
relations with the United States. Tl was an open seiTct that 
this grave decision was not taken at the cabinet council presided 
over by the queen without a .solemn protest by Senor Moret 
and the ministers of war and 'marine that the resourees of Spain 
were totally inadequate for a struggle with the United States. 
These protests were overruled by the majority of the ministers, 
who invoked dynastic and monarchical consiileralions in favour 
of a desperate stand, however hopeless, in defence of the last 
remnants of the colonial empire of Spain. Reckless as was 
the course adopted, it was in touch with the feelings of the 
majority of a nation which had been to the very end deceived 
by the government and by the press not only in regard to its 
own rosourctrs, but also in regard to those of the United States 
and of the colonists in arms in Cuba and in the Philippine Islands. 
The sequel is soon told. The Spanish fleet in the Far East 
was defeated in Manila Bay by Admiral Dewey. Admiral 
Cervera’s squadron was destroyed outside the Bay of Santiago 
de Cuba by the American fleet under Admirals Sampson and 


Schley. All communication between Spain and her colonies 
was thus cut off. An American expedition landed near Santiago, 
and the Spanish garrison surrendered after a fortnight’s show 
of resistance. Very shortly afterwards, at the end of July, 
Spain sued for peace through the mediation of French diplomacy , 
which did not obtain much from President McKinley. It was 
agreed that hostilities should cease on sea and land, but that 
Spain should evacuate Cuba and Porto Rico ppding the negotia- 
tions for a peace treaty which were to begin in Paris at the end 
of September 1898. In the meantime Manila and its garrison 
had surrendered to the Americans. The agreement of the 9th 
of August, signed by M. Cambon, the French ambassador in 
Washington, in the name of Spain, clearly stipulated that her 
rule in the New World must b(i considered at an end, and that 
the fate of the Philippines would be scuttled at the Paris nego- 
tiations. Unfortunately, Spain indulged in the illusion that 
America would perhaps respect her rights of sovereignly in 
the Philippine Islands, or pay a considerable sum for their 
cession and recognize the debts of ('uba and of the Philippines. 
The American commission, presided over by secretar}’- Day 
in Paris, absolutely refused to admit the Spanish contention 
that the United Stales or the m^w administration in Cuba and 
the Philippines should l)C saddled with several hundred million 
dollars of debts, contracted b)' the colonial treasuries, and 
guaranteed by Spain, almost entirely to maintain Spanish rule 
against the will of the Cubans and illipinos. Spain could not 
help assenting to a treaty b)' which she renounced unconditionally 
all her rights of sovereignty over (hiba and Porto Rico and ced(‘d 
the Philippine and Sulu Islands and the largest of the Marianne 
Islands in consideration of the payment of four millions sterling 
by America. Thus ended a struggle which only left Spain 
the Carolines and a few other islands in llic Pacific, which she 
sold to (iermany in i8()t) for £800,000, and a couple of islands 
which w(‘re l(‘ft out in the de‘limilation made by the Paris ptjace 
treat)' of the 12th of December 1898, and for which America 
paid £20,000 in 1900. 

The consequences of the war and of the loss of the colonies 
w(*rc very serious for Spanish finance. 'J’hc national debt, which 
cunsist(*d b(‘fore th(^ war of £2;t4,866,5oo of external 
and internal consols and redei'inable debts, \xx\^ and Political 
£2.^,250,000 of home floating debt, was increased 
by £46.210,000 of Cul)an and Philippine debts, which 
the ('ortes had guaranteed, and by £60,000,000 of debts con- 
tracted at a high rale of interest, and with the national guarantee, 
tt) meet the expenses of the struggle wit.li the colonies and of the 
war with the United States. 'J’hese additional burdens rendered 
it necessary that taxation and the budget should be thoroughly 
reorganized. Sagasta and the T.iberal party would gladly 
I have undertaken the rei)rganization of Sjiain and her finances, 
but the issue of the war and the unavoidable peace treaty had 
so evidently damaged their p()|)ularity in the country and their 
credit at court, that the government seized the pretext of an 
adverse division in the Senate to resign. The Liberals left office 
after having done all that was morally and materially possible, 
considering the extremely difficult, indeed inextricable, situation 
in which they found the country in October 1897. The task 
of reorganization was confided by the queen-regent to Senor 
Silvela, who had been universally recognized as the leader of 
the Conservatives and Catholics after the death of Canovas del 
Castillo. Silvela endeavoured to unite in what he sivded a 
Modern Conservative party the bulk of the followers of Canovas; 
the Ullramontanes, who were headed by General Polavicja and 
Sciior Pidal; the (Altaian Regionalists, whose leader, Duran y 
Bas. became a cabinet minister; and his own personal following, 
of whom the most prominent were the home secretary, Senor 
■ Dato, and the talented and energetic finance minister, Senor 
\‘illaverde, upon whose shoulders rested the heaviest part of 
the task of the new cabinet. Silvela lacked the energ)” and 
decision which had been the characteristics of Canovas. He 
behaved constantly like a wary and cautious trimmer, avoiding 
all extreme measures, shaking off compromising allies like the 
Ullramontanes and the Regionalists, elbowing out of the cabinet 
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General Polavieja when he asked for too large credits for the 
army, taking charge of the ministry of marine to carry out 
reforms that no admiral would have ventured to make for fear 
of his own comrades, and at last dispensing with the services 
of the ablest man in the cabinet, the finance minister, Sehor 
Villaverde, when the sweeping reforms and measures of taxation 
which he introduced raised a troubh'some agitation among the 
taxpayers of all classes. X'illaverde, howe\'er, had succeeded 
in less than eighteen months in giving a dei'isive ami vigorous 
impulse to the reorganization ot the budget, of taxation and of 
the home and i olonial debts, lie resolutely relorm<‘d all existing 
taxation, as well as the s)'stem of assessim-nt and collection, and 
before he left office ht? was able to place on record an increase 
of close upon tliree millions sterling in the ordinary sources of 
revenue. His reorganization of the national debt was very 
complete; in fact, he exacted e\’en more sa<rifi(‘t‘s from the bond* 
liolders than from otlier taxpay<rs. 11it‘ aniorii/.alion of tla* 
home and colonial debts was sii]^])ress< d, and the redeemable 
(iel)ts of both clc.sses wtTe converted into 4 internal consols. 
The interest on all colonial debts eewsed to lu* jiaid in gold, and 
was ])i'.id o;il>- in ])esetas, like the re.-.t ol the internal debts, and 
like the external debt lield l»y S])aniar(ls. Alone, the exlcr.ial 
debt held i)y foreigners ('oiUinued to enjoy e\emj)lion Irom 
taxation, under the agreement made tai the 2Sth of June 1882 
between the Spanish government and the(‘ounciI of foreign bond 
holders, and its coupons wert* ])ii.id in gohl. 'fhe ( ortes antiiori/ed 
the government to negotiate \Nilh the fonagn bondholders 
with a view to cain'elling that agreement. This, liowe\er, the\ 
declined to do, only asMMiting to a conversion of the 4 
external debt into a "o st(»ck redeemable in .sixty-one vears. 

After parting with \ illaverde, Silvela met with many diffaml- 
ties, and hud much Irouhle in maintaining discipline in the 
heter<»geneons ranks of the Conservaliv'e jnirlx'. lb? had to 
pro(‘laiin not only such imp<»rtant provinces as ihir«eIona, 
\’aleru:ia and ililhao, but even the ea])ital oi Sj)ain itself, in 
<»rder to (dieek a widesj)rei!d agitalloii which had assumed 
formidaide proportions under the <lire('tion ol the chamlMTS ol 
(‘ommerce, industry, navigation and agricuJlnre, (•oiTi])ined with 
aixniL ,^00 rni(l(lle-<'lass corporatiofis and a^^(lciations, and 
supported hy the majority (u the gilds and sxiHlicales ol tax* 
pay<Ts in Madrid and the large towns. J'lie drastic mea.suies 
taken by the government against tlie Niitional I nioii of 'fax- 
pax ers, and against the newspapers which assisted it in 
advocating resistance to taxati<jn until .sxveeping and proper 
retrenchment had heen effected in the national exj)enditure, 
che(’ke<i this eamjiaign in favour of ndorm and retrenchment 
fo a wh.ile. Silx'ehds j)osition in the country laid been rniieh 
damaged by the very iact of bis poli<’>' having lallen .so much 
short of what the nati(m exjiected in the- shaj)e of relorni and 
retrenehmcMU. At the elcvcntli iionr he atUaiipted to retrieve 
his mistake by vague promises of amendment, chiefly because 
all the opposition groups, above all Sagasla and the Liberal, 
announced their intention of adopting mu< li tlie same pro- 
gramme ii.s the National I'nion. 'J'he attempt was unsiic cesslul, 
and on the 6th of March loor a UlxTal gox ernnient. under the 
veteran Sagasta, xvas once more in office. (A. K. ii.) 

Parlies and Conflicts, — 'rhe loss of nearly all that 

remained of her colonial empire, though in appearance a crowning 
di.saster, in fact relieved .Spahi nf a perennial .source 
wcakne.ss and trouble, and left her free to .set lier 
oxvn house in order. In this the task that fared the 
government at the outset (»f tlie 20tli century was suftieiently 
formidable. Within the eountrx' the traditional antagonisms, 
regional, political, religious, still lived on. tending even hi be<:(>ine 
more pronouneed and to be complicated by the introduction 
of fre>h elements of dii( ord. The old separatist tenden^ ies 
were increased by the widening gulf between the inte^est^ of 
the industrial north and those of the agricultural south. The 
growing disposition of the hourffeois and artisan daises, not in 
the large tr>wns only, to imiUite the “ intcjlef tuals *’ in desiring 
to live in closer toucli with the rc>t of Europe as regard.*) social, 
economic, scientific and political j)rogres3, ernhittered the 


.struggle between tlie forces of Liberalism and those of Catlioli- 
cisin, powtirfully entii'iu'hed in tin; alTections of the women und 
the illiterate masses of the peasiiTilry. 'To these emises of division 
were added otluTs from willuail : the rex'olutionary forces of 
Socialism and Anan'hism, here, us el$evvhcrt‘, so fur us llu' 
masses were com erned. less doctriiu's und ideals than rallying- 
cries of a proletariat in revolt against intoltTable conditions. 
Finally, as thoug!\ to render tlu* task of patriotic Spanianh 
wellnigh hopek‘ss. there was little evitlenee of any ee.ssalion 
of that purely fat tious .spirit whiclx in Spanish polilits has ever 
rendered stal)lc ])arlv gox’ermnent impossible. A sketch ol 
the political hi.story of a country i.s necessiiriiy conetTned xvith 
tl\e externals of polities the shifting balance of parties, changes 
of inini.stries, the eliil*t>rii.liiM\ of ]>oliticiil jxrogrammes ; ;ind these 
have their im])ort;iuce. It must, lunvevev. not be 
forgotten that jn a ei>uMlry in vvhlcli, as in Spain, f^oNtlcs 
the ('onslitnlional ('onseiousne.ss of the nuos of th<‘ 
peoj>!e IS very little developed, all these things ntleet only verx 
iinperfe(‘t!y tiie great underlying i(H‘ccs by xxhieh the life of the 
nation is In-ing tnoulded and its dc.stinx' determiju'd. For a 
eentun' polities in Spain hud Ix-en a g;m.»‘, ])la.yed by proles- 
s'onal.s, bel xM'cn I lie “ ins “ and *’ outs x iclorx' or deU'ut at 
the polls dcj)en(li(l K-ss on au\’ intelligent jiopiiliir jiidgmerl. 
on the ([iiestions at issue tha,n on the ])assing interests ol 
tl'.e “ wire-]milers *’ and “ bosses ’’ {('acit/no) xvho xxorknl the 
eha toral nuu'hinery. 

Silvcla's Conserxative eabiml was succeeded in Man'll 1001 
by a Liberal governim*nt iiiMler the xeteran Sagasta. who 
remained in olhee saxa* tor txxo short interludes until the .trd 
ol Deet'iuber ii)02. lie was at ouce tau'd willi two |)rohleiiis, 
very op]>osiie in their nature, which wen* deslineil to ])lav a 
viTV con.s])icuons jiart in Spanish ])nlitic,s. 'J’Im' lirst was iliat 
presented hy th(‘groxvth ol tlx religious 01 (h-rs and congn'galions, 
the sei'ond that arising out ol tlie spi’ead ol Socialism and indus- 
trial unrest. I’luler the ('oncordai ol the 2olh ol Mart'll 1^51, 
hy width the relations ol Spain and the N’.itican are QuoMthnut 
still governed, the laxv iintlcr xvhit h since the the KvUmI* 

religious t'ongr( galions had been bani.shetl from ««« Orift*r«. 
Spain was so tar rela.ved as to permit the re-rsla.blish* 
nu lit ol the orders ol St V incent tie JViul, St JMiilip Neri anti “ one 
other among tho;»e ap])roNcd by the lltily See," so tliat Ihroiigh- 
ont the t'ountry tbe bishops “ might have at their disptisal a 
.siiHii:ient number t>l ministers and tireai her.s lor the purpose 
t)l missions in tlie villages ol their dioceses, Ac." in prMt'li<'C! 
the juirase " one other " was inlt rjireled l»\ the bi.sht)])S, not as 
one lor the whole ol Spain, but as one in ea,eh diocese, and at 
the retjuest ot the bisho[>;i iitmgregatmns ot all kiiitl.s estahlished 
tliern.selves in S[)ain, tlie miinher greatly incnra.sing alter the 
lo.s.s t>f the colonies and as a result til the measures til set'uluriza- 
iion in France.* 'J'he result was wliat is usual in ^;u(:^l cu.ses. 
d’lie regular 1 Icrgy were lashitmable anti attracted tlu; nit>rit:y 
ol the ]doiis rich, until vht*ir wealth st<»o(l in i-iandalous ttinlrast 
willi lilt; poverty ol the seenlar tlergy. 'I’hex also all t)i them 
claimed, under the ct>ncordat. «xemj>tio/i Irom taxes; and, 
since many ol tlutiii indulged iii < ommcn ial and industrial 
pursuits, they « otii])ete(l imtairly xvith other traders and manu 
laelurers, and tended to dejinss tlie iahoiir market. 'I he I.axv 
t>f A;i.s<M ia.iions <d tlu* ;^ot h ol Jnnt; 1H87 had alttanjited to modil . 
the evil bx' < (Uiipelling all congregations to regi.sl<;r their member-, 
and all,exct*fit the thre«' alrtrady recognized under the < ont i^rtlat, 
to ajiyily lor authorization. 'J’his law the congregations, hot- 
b.'.ds of reiuti(»nary tendencies, iiad ignored; and on tlu; loth ol 
)idv ihoi, the (|i'een-regent issiierl a decree, countersigned 
by Sagastii, tcT eiilorcjng Us prox isioris. 

Meanxvhile. hov.ex^trr, more pressing perils distracted theatten- 
! tiori of the government. 'I'lie industrial unrest, lomented by 
Socialist agitation, culminated in Januarx* 1902 in inUuMtHml 
S'-rious ri<ils at Jianelona and Saragossa, and cai unrcMt and 
the 1 6th of l el.injar>- in the preu lamation of a general Soclallat 
strike in the foruier cilv. 'ITe government sent 
(ieneral Weyler, of (!uban notoriety, to deal with the 

J S'-c "Church and State in Sjmn," 'J ha July 15, 1910, 
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situation; and order was restored. The methods by which 
this result had been achieved were the subject of violent attacks 
on the government in the Cortes, and on the 13th of March 
Sagasta resigned, but only to resume office five days later. He 
now retumed to the question of the religious orders, and on the 
9th of April issiie<i a decree proclaiming his intention of enforcing 
that of the 19th of July 1901. The attitude of the Church was 
practical!)' on<i of defiance. The nuncio, indeed, announced 
that the papfu y would be pntpared to dis(‘uss the question of 
authorization, but only on condition that all demands for such 
authorization should be granted. To avoid a crisis at the time 
when th(^ young king was about to come of age, the government 
yielded; and on the loth of May Sagasta announced that a 
modus Vivendi with the Vatican had been established. 

King Alphonso XI I J., whose enthronement took place willi 
all the anticiue ceremonial on the 17th of May, was himself at 
under clerical and r(?acti(jnary influences, 
mentof and his contemptuous treatment of ministers — who 
Alphonso at tht; c(.*remonial functions w(‘re placed wholly in 
MIL, 1902, background — se(*med to argue an intention of 

ruling pers(»nally under the advice of the court camarilla,^ This 
impression, du(^ doubtless to the king's extreme youth and 
inexperieiK'e, was belied in the event ; but it served to discredit 
the l.iberal government still further at the time. Senor Antonio 
Resipnntion Maura y Montanes, who prov(*d himself later a 
mndUonth statesman of exceptional character, seceded to the 
ofSaicnata, Conservatives. On the 7th of November Sagasta 
himself resigned, resumed office temporarily on the 14th, 
and hand(‘d in his fi?ial resignation on the 3rd af Det'ember. 
On the 6th of De('(‘ml)er a (.'onservati\'e Ciibinet was formt'd 
under Sefior Silvela, Sefior Villaverde, pledg('d to a policy of 
retrenchment, taking the portfolio of finance. 

'Fhe death of Sagasta, on the 5th of January 1903, temporarily 
broke up the J liberal party, whii'h could not agn‘e on a leader; 
its (counsels were directed for tlic time hy a committee, consisting 
of Senors Montero Kios and Morel, tlie marquis de la Vega 
de Armijo, S(‘nor Salvador and (\)unt Romanones. The Re^ 
public’ans, under Salincron, also laid their troubles, 
due to the growing influence of Socialism ; and, finally, 
the ('onservatives were distracted by the rivalries 
between Silvela, Villaverde and Maura. In th(* country, 
meanw'hile, tlu‘ unrest continued. At iianvlona the university 
had to be closed to stop the revolutionary agitation of the 
students; in .April there wen‘ serious riots at Salaman(’a,llarcelomi 
and Madrid, rin* result of th(‘ new elec'tions to the Cortes, 
dei'lared on the 2()th of .April, reveah'd tendencies unfavourable 
to the government and even to tlu* dynasty; the large towns 
returned 34 Republicans. A ministerial crisis followed; Maura 
resigned; and though the eh‘clions to the senate resulted in a 
large (’onservative majority, and though in the lower house 
a vote of (’onfidemv was carried by 183 To 8t, Silvela himself 
resigned shortly afterwards. Senor Villiiverdt* was now called 
viiia\erdv npon to form a I'abinet. Tlis government, however, 
Ministry, accom])iished little but the snp])ression of renewed 
1904, troubles at Harcclona. His pnigramme included 
drastic proposals for financial reform, whii’h necessarily 
precluded an adventurous polic'y abroad or any additional 
expenditure on armaments, princi])les whii’h necessarily brought 
him into eonili(n with the military and naval interests. On 
the 3rd of l)iM‘cmber N'illavi'rde was forced to resign, his successor 
being Senor Maura. Meanwhile, on the 24th of November, 
the Liberal party had been reconstructed, as the Democratic 
party, under Senor Montero Rios. 

Senor Maura, as was to be prin'(‘d bv his sei'ond administra- 
tion, represented the spirit of ('ompromise and of conservative 
first Maura reform. Tlis position now was one of singular ditfi- 
Miaistry, culty. Though a (atholic, he had to struggle 

1904, against the clerical coterie that surrounded the king, 

and had not influence enough to prevent the appointment 
of Monsignor Nozaleda, formerly archbishop of Manila and 
a prelate of notoriously reactionary views, to the important 
‘ Anv. /JfC's/rr (i0<‘2), t'- 317- 


see of Valencia. His concessions to the demands of the ministers 
of war and marine for additional estimates for the army and nay\- 
exposed him to the attacks of Villaverde in the Cortes; and still 
fiercer critici.sm was provoked by the measure, laid by him before 
the (!ortes on the 23rd of June, for the revision of the concordat 
with Rome, and more especially by the propo.sal to raise a loan 
at 4 % to indemnify the religious orders for their estates con- 
fiscated during the Revolution. Violent scenes greeted the 
attempt of the government to procure the suspension of the 
parliamentary immunities of 140 deputies, accused or su.spcctcd 
of more or less treasonable practices, and when, on the 4th of 
October, the Cortes reopened after the summer recess, Senor 
Romero Robledo, the president of the lower house, opened 
an attack on the mini.stry for their attempted breach of its 
privileges. Furious debates followed on this, and on the subject 
of Af aura’s financial proposals, which were attacked by the 
Conservative Villaverde and the Liberal Moret 
with impartial heat. On the 14th of December ^*^*™^* 
Maura resigned an impossible task and King 
Alphon.so made; General Azearraga head of a narrowly Clerical- 
Conservative cabinet. 

1'he new ministry, (confronted by a rapidly spreading revolu- 
tionary agitation and by a rising provoked by a crop failure 
and famine in Andalusia, survived scarcely a month, yuiaverde 
On the 26lh of January 1905 Az(‘arraga resigned, Ministry, 
and two days later Senor VillavcTde on(;e more 
became prime minister. H(‘ was in no hurry to summon the 
Cortes, partly because the elections to the provincial councils 
were due in March, and these had to be manipulated so as to 
ensure th(; return of a Senate of the right c'olour, partly because 
the (Convocation of the ('orl(\s seemed at b(‘st a neces.sary c\'il. 
Already the discri'dit of parliamentary government was being 
evidetwd in the increas(‘d personal power of the young king. 
Alphonso was now .shaking himself loose from the deadening 
influeiK'e of the reactionary cMiurt, and was beginning to display 
a discun(‘erting interest in affairs, information about which he 
was apt to .seek at first hand. The resignation of the see of 
Valencia liy Archbishop Nozaleda was a symptom of the new 
spirit. This was none the le.ss distasteful to the Republicans, 
who thundered against personal government , and to the Liberals, 
who (damoured for the C'ortes and the budg(‘t. The Cortes met 
at last on the 14th of June, and the uj)shot justified Villaverdi‘'s 
reluctam'e to me(U it. Attack(‘d by Maura and Morel alike, 
the priiiu' minister (June 20) accused his former colleague of 
acting through personal picjiie; on a motion of confidence, 
how(‘ver, he was d(‘foated by 204 vot(‘s to 54, and resigned. 
He died on tluj 15th of July following, within a few weeks of 
his former leader and colleague Silvela. 

'I'he Liberals now once more (’ame into power under Senor 
E. Montero Rios, Senor Mona having refused the premiershi]). 
The government [irogramrne. announced with a Montero 

view to infiuen(dng tlie impending elections, included Rios 

financial reform, reform of the ('ustoms, modifica- Ministry, 
tion of the octroi, and the* (juestion of the concordat 
with Rome. The result, of the elections was a substantial 
l.iberal majority in both housis. The gov(*rnment was none 
the less weak. (Juarnds broke out in the cabinet between Scncjr 
Jose Kc'heray, the distinguished banker and famous dramatist, 
who as rninist(‘r of finance was intent on rturenehment, and 
General W'eyler. who as minister of war objected to any starving 
of the army. On the 27th of October, scarcely a fortnight after 
the opening of the session, the goviTnment resigned. At the 
instance of the king, who was going abroad. Senor Montero 
Riers ('onsenled indec'd to resume offu'e; but his difficulties onL' 
increas(^(l. The pri(’e of I’orn rose, owing to the reimposition 
by the gov(Tnment, before the elections, of the import duties 
on ('orn and flour: and in Nov(‘mber there was serious rioting 
in Siwille, (iranada, Oviedo, Rilbao and Valen(da, 
while in Catalonia the Separatist movement gathered MMstr}, 
such force that on the zgth martial law was 
proidaimed throughout the province. The same day the 
government finally resigned. Senor Moret now accepted the 
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premiership; he took over Schor Kclu ray’s budget , \vl\ile General 
Wcyler was replaced at the war odice by General Luque. 

The gjcsLt constitutional parlies had broken up into quarrelling 
groups just at the time when, as it seemed, the parties of reaction 
were concentrating their forces. Not the least ominous symptom 
was the attitude of the ollicers, who, irritated i>y newspaper 
attacks on their conduct in Catalonia more espet'ially, demanded 
that all crimes against the army should he tried by th.e e.oum.ils 
of w'ar. 'I'hc prolonged eontrover>ies to which this ‘gave ri.ve 
were settled on the 18th of March hy 41 compromise passed by 
the Cortes; under this a('.t all (Uises of press attiicks on otTicers 
were to be tried by the (Courts marti 4 d, wliile tlaise agidnst the 
arm>' generally and the mitituud tlag were still to he reserved 
for the ('ivil courts. The singular w<‘aknes.s of the govern- 
ment revealed hy this ahdiciition of jiart of the es.sential 
functions of the civil power would have led to its speedy 
downfall, hut for the truce cried during tlie festivities con- 
nected with llic marriage of the king with 1‘rincess Victoria 
Eugenie Ena of Battcnherg, which took place i»n the 3i.st of 
May. 

'riu* king’s nitirriage was in many r<‘spu-.ts significant. Jn spite 
of the young queen's “ ('.onversion " itnd the singular distinction 
conferred on her b\- llie }>iipal gift of the golden rose, 
the “ Protestant ” idliance marked a furtlier stage 
in Alphonso XI J l.’s emancipation from tiie tutehige 
of the ( lerical-Con.‘ers-ati\'(‘ court, lie was, indi ed, increasingly 
displaying a tendency to tliink tuul iict for himself which, though 
n<‘ver over-stepping the l»oun<ls of tlie constitution, was son;e- 
whut discomerting to all juirties. Jlis jiersonal jiojnilarity, 
too, due partly to his youth and genial manners, was at this 
time greatly increased hy tlie cool < ounige he had shown after 
the dastardly bomb attm'k made ujxm him ami his young wife, 
(luring the Wv'dding procession at Madrid, hy the anarchist 
iMatteo Moral(‘s.‘ \\‘hate\ er his (jualilies, the growing entangle- 
ment of jiarliamentary iiffairs was soon to pul them to the lest. 
J'br the ( oronation was hariiis' over when Sehor Moret resigned, 
lopex- Captain-Gejural J.ope/- j 

OomingueM Poiningiiez became head of a (abinct with a frankly 
Aiitthtry, anti-<’lerii'al programme, im luding eonifiiete liberty I 
1906 . xsoi>hip, the se( ularization of edia ation, and the | 

drastic regulation of the riglit of iisso( iation. 'fhe .signature 
liy the king of an ordinance giving legal validity to the <’ivil 
iiiarriages of ( at holies aroused a lurious agitation 
Marrimgti among the clergy, to whi( h Ijounds were only .set 

QwHtion. (,y tlireat ol the government to jirosecute the 

))ishop of 'I'liv and the chapter oi Cordova. In the session n^oO • 
11)07 tlie most liurning >iibject ot debate was tlie new .Associa- 
tion.^ Eav\. drawn up by Serior l)avila. lAen in llic J.iberal 


modern Spain. The new premier was no mere party politician, 
but a statesman who .saw the need of his country, on the one 
liand for efYective government, on the other hand fnr 
ediK'Ution. so as to enable it ultimately to govern 
il.self. 'fhough a sineere Catholie, he was no Clerii'al, Adm/a/irrj. 
as was proved by Ins refu.sal to withdraw the 
ordinance on civil marriage, 'fhe main objects that he set 
before himself were, firstly, the maintenance of order; secondly, 
the reform of Kuai government, to as to destroy the power of 
the (An/ywev and educate the j)eople in their privileges and 
responsibilities. The ilis.s»)liiiion of the Cortes produced a cer- 
tain rearrangement of pariie.s. 'fhe J.iberal groups, as usual 
when in opposition, coalesced, 'fhe Kepuhliians, on the other 
hand, split into .sc( lions; in Ikinelona, Tarragona and Gerona 
they were Si)>aratisls, while a new jiarly apj)eared under the 
name of Solidarisls, lonslsting of Separatists, ( at lists and SociaC 
ists. 'fhe elections in A|)ril resulted in a svv(e]ung Conservative 
victory— tlie governmiMit se< ured a majority in tlie lower house 
of 88 over all other groups (‘omhitied. As for the “ dynastic 
opposition,” it was rediu'ed to a rump of (»(> members, a result 
so im.satisfa(“tory from the poitit ol view of the nionarehv that 
the government offered to (|ii:ish certain Conservative returns 
in order to provide it with more seals, 'flic dynastic oj)|H)sition, 
however, considered that it had been iinlaiiiy dealt with in 
the ('oinlucl ol the eliM tions; iind ihougli, out ol consideration 
for the dv nasty (an heir to the throne having heen horn on the 
lolh of Mav ), tlu‘v allendid the opening ol the Cories on the 
13th of May, the J.iherals ri‘lu.sed to take jiai l in the .session that 
j lollovved. vvhi( h lasted till the 2»)th ol Jnl> . W hen, i^ovmI 
I however, the Cortes reopened on the lolh of (k'lober, AdmlnlMtn. 
the dynastii' o})position was om c more in t ion tie form, 
place. It was now llial Sehor Maura brought in his Eoc’al 
Administralion Hill, a measure con laining .|2() clauses, the main 
features of which wi re that it largely inc reased the resjionsihility 
of the local elec ted bodies, made it compulsory for every elec’tor 
! to vote, and did away with olfic ial inlerlerence at the |)olls, 
'I’he bill met with strenuous ofiposilion, and on tlu‘ a.tnl of 
Ih'c ember 11)07 Gortes adjourned without its liaving been 
aclviincc'd. 

;\t the c lose of the year an Anarchi.st outrage gave the (*x( use 
for tlie proclamation of martial law in Ilarcclona, and after 
the opening ol the new .session of the Corte.s (January 23, nyoH) 
a bill was introduced into the .senate giv ing to the* government 
the most dra.stic powers for the sij|)pression of Anarchism. 
Jts provisions practically amounted to a (omplete suspension 
of the guarantees for c ivil liherts . it met with the most strenuous 
ojiposition, and its (inal passing hy the Senate (May <)) was fol 
lowed liy a seriou,^ c risis, 'i’wo mc>nths before (March 10 13) 


ranks the (juc*siion arou.sed furious difference’* ol opinion; Sehor 
Monlen.) Rio>. the president ot the senate, denounc'ed tin; 
‘‘infamous attacks on the chunh"; the governinent it.self 
siiowed a wavering leinj)er in c,‘nlering on long and futile negotia- 
tions with the \ atican; wliile in January looj the cardinal 
an hbi>hop of Toledo presented a united [irote-’t of the Spanish 
episcopate against the proposed law. 'Ibis and oilier issues 
produced complete disunion in the Eiberal party. Already, on 
th(‘ 27th of NovemixT. Lnpe/-1 toniinguez had resigm-d; his 
Vezndif .succc.ssor, .Morel, had at once suffered defeat in the 

Armijo house and been slice ceded in his turn, on the 4th of 

Mlahtry, l)e(x?inber, by marcjuis de la Vega di* Armijo. The 
1906 1907 . question was now mooted in the cabinet ol dropping 
theAssociationsEaw ; but on the 2 1st of January Sehcir Canaleja.s, 
president of the lower houst?, wTio was entdited with liaving 
inspired the bill, public ly declared that in that ev(rnt he woulcl 
cease to support the government. By the 24tli the cabinet 
had resigned, and a ('ofiservative government was in office 
under Sc.hor Maura as premier. 

The adrnini.stration of Sehor ^faura. which la.sted till the 21st 
of October i^ioq, mark.s an important epoch in the history of 

^ The king's rcxkles.s daring was rlestiia.* 1 later to impair his 
p(jpularity, for in an enthnsiastir, motorist blind courage? is a quality 
apt to be exercised at tht.- expanse of otleT'. 


I King Alphonso, with « liaiacterislic courage, had paid a .surprisi; 
, vi^it to llanelona, and the general enthusiasm ol his rec c-plion 
I .seemed to prove ihal the- disaffection was le.ss widespread or 
I dec'p than had been siipposc-d. In the ( ireunistanei-s, Sehor 
I Maura dropped the Suppression Bill, and the king issiu'd an 
ordinance re-t,‘stablishiiig (onsiitiitional guarantee s ifi (‘atalcjuia. 

'I'liis good feeling was unlorlunately not destinecl to he ol 
j long duration; and in the; following year the* struggle between 
^ the antagoni^tic fones in Sjjain cnac* more proclucecl a perilous 
! eri’.is. The Loral Aelniinistration Hill, alter be ing tUBated for 
: two .sessicjiis. pa.sM'd the lower house on the* r.ph ol J'ebruary 
iqoe). having at the last iiioriient reeeivecl the supptirt of the 
i iJbcTal Sehor .Morel, tliongli tlic* Kacjic als as a whc/le oppcisc el it 
; as gratifying tci Sehor Camlxj, the: Kegionalisl leader, and there 
fore as tending to disinUgratiem. Though ruling in the- spirit 
of an enlighteneel despoii-.m rather than in tliat of a eonstitu 
lional government, Setiior Maura had succeeded in doing a notable 
work for Sfiain. It was inevitable that in doing so he .should 
ineur unjxifnjlarity in many cjuarter.s. Jlis cffeirts to ree eiri- 
siruc t the .Spani'.li nav'v were attac ked holh by the apostles C)f 
relrenc iiment and by tlio.st* wh(j saw in the .shipbuilding con* 
irael.'j an undue* favouring cjf the Ic^rcigner; the .Marine Industrie.^ 
BrotecTion A‘ t wa.s dcnc)un(ecl a.s favouring the large shif)- 
eiwrar.- and e.Nporters at the c;.\pc;n,se- ol tli<- smaller men; the 
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Compulsory Education Act as “ a criminal assault on the rights 
of the family.” His ecclesiastical policy also exposed him to the 
fate of those who take the middle way; the Liberals denounced 
the minister of education, Don E. Rodriguez San Pedro, for 
making concessions to the teaching orders, while the archbishops 
of Burgos and Santiago dc (ompostella fulminated against the 
government for daring to tax the congregations. In his reform- 
ing work Senor Maura had an active and elTicient lieutenant 
in the minister of the interior, Schor T.a (!ierva. Under his 
auspices laws were passed r(!f()rming and strengthening the police 
forct?, instituting industrial tribunals, regulating the work of 
women and children, introducing Sunday rest, early <rlosing, and 
other reforms. Tn short, the govcjrnment, whatever <‘riti(‘ism 
might be levelled at its methods, had accomplislied a notable 
work, and when on the 6th of June 1909 the Tortes adjourned, 
its position seemed to i)e assured. 

Its downfall was ultimately due to th<‘ develnj)m(‘nt of the 
crisis in Morocco. 'J'his is dt’seribed elsewhere (see Moioh'co: 
Morocco History); here it is only pr()j)osed to outline the effec'ts 
CHais. of its reaction upon the internal affairs of Spain. 

The trouble, long brewing, broke out in July, with the attack 
by the Riff tribesmen upon the workmen engaged on the rail- 
way being built to connect Melilla. with the minis in the bills, 
h(?ld by Spanish ronrcssiouaircs. 'riie nei'.essity for stnaigtlien- 
ingthe Spanish ffin'is in Africa had for some time been ap])arenl; 
but Seiior Maura, had not dared to faee the C'ortes with a denuind 
for the necessary (sti mates, for wliich, now that the crisis had 
become acute, be had to rely on the authorization of the eomu'il 
of state. The sjjark wa.s put to the i)ow(ler by the action of 
the war minister, (xeneral Janarcs, in projasing to (►rganizc a 
new field force by calling out the (.latalan reserves. This sum- 
moned lip too vivid memorits of the useless miseries of former 
over-sea expeditions. On the 26th of July a general strike 
wa.s proclaimed at Barcelona, and a movenuait direi'led at first 
against the “ conscription ” rapidly developed into a revolu- 
tionary attack on the established ord(T in church and state. 
Harcelona coUnvies iicutiutu^ was seething with 

Rislntrof dangerous elements, its native ])rol(‘tariat being 
Ju/y 1909, reinforced l)y eiiiigranls n'turned embittered from 
failure in South Amen<!a and a cosmopolitan (‘ornfiany of refu- 
gees from justii'c in othiM' lands. The mob, directed by the revo- 
lutionary elements, attacked more esjiei'ially the conveiils 
and churches. From the city the revolutionary movement 
spread to the whole province. In Barcelona the rising was 
suppressed after three days’ street fighting (July 27-20). 
On the 28th martial law was proclaim<‘d lliroiighout Spain; 
and now began a military reign of terror, whii'h lasted until the 
end of Septemlier. In the fortress of Monjuich in Barcelona 
were collected, not only rioters caught red-handed, but many 
others — notably journalists— whose opinions were obnoxious. 
'Hie greatest sensation wasi'aiisod by the arrest, on tin* 31st of 
August, of Schor Ferrer, a theoretical anarchist well known in 
many countries for his anti-clerical educational work and in 
Spain especially as the founder of the “ lay schools.” lie was 
accused of being the chief instigatiir of the Barcelona rising, 
was tried by court martial (Oct. TT-13), and shot. This 
tragedy, which rightly or wrongly aroused the most wide- 
spread indignation throughout Europe. ])roduc('d a ministerial 
crisis in Spain. The opening of the October session of the 
Cortes was signalized by a furious attack by Senor Moret on 
Sehorcs Maura and La Cien'a, who were accusi‘d of having 
PaUof sacrificed Ferrer to the resentment of their clerical 

Maura, task-mastcTs. The govornmimt had been already 

weakened by the news of Marshal Marina’s reverse in Morocco 
(Sept. 30); to this new attack it succumbed, Senor Maura 
resigning on the 21st of October lOop. 

On the 22nd the formation of a new cabinet under Senor 
Moret was announced. It was from the first in a position of 
Atar^t singular weakness, without a homogeneous majority 
Ministry, in the Cortes, and depending for its very existence 
1 909-1 §10, imrcrlain support of the extreme Left and 

the Republicans. For three months it existed without daring 


to put fc^ward a programme. It sent General Weyler to keep 
Barcelona in order, caused the release of most of the prisoners 
in Monjuich, reduced the forces in Morocco, reopened negotia- 
tions with Rome for a modification of the concordat, and on the 
31st of December, the end of the financial year, was responsible 
for the issue of a royal decree stating that the budget would 
remain in force until the Cortes could pass a new one. But, 
meanwhile, the mLmi(‘ipal elections, under the new Local 
Administration T.aw, had resulted in a triumph of the Liberals 
(Dec. 12). Senor Moret now considered the time ripe for 
a dissolution; the king, however, refused to consent, and on 
the ()lh of l^'eliniary 1910 the ministry resigned. The new 
cabinet, with Schor Canalcjas as jire^ident of the council, in- 
cluded members of the various Liberal and Radical Caaalejas 

groups: Garcia Ih'ieto (foreign affairs). Count Ministry, 

Sagasta (inicrior), (h'ncral A/.mir (war), the Derno- 
crat Arias Miranda, (navy), ('(d)ian, n strong ('atholic though a 
J .ibcnil (fmanci*), Ruiz Valariuo, a 1 )emo(Tat (justice), Cal])et()n 
(jiiiblic works) iind (!oimt Ronianones, who advocated a liberal 
.sottlcmeiit with the (.‘Imn-li (eduealion). 

Though at f*nce df raninced by Senor Moret as ‘^a democratic 
flag being used to I'over nxict ionary m('rchan<lise,”^ the name 
of Canalejas was in itself a guarantee tliat the burn- Quarrel 
ing (]iie.stion of the nLitions of the state to Rome with the 
and the religious orders would at last be takem in Vatican, 
hand, while th(‘ presence of so many modenite elements in his 
cabinet showed thiit it would be ajipnua’hed in a conciliatory 
spirit. A beginning was made with tlu* issue of a. circular by 
the minister of finance (i^larch 18), (»rdcring the collection of 
taxes from all religions bodies carrying <.)ii commiaTial and 
industrial ent(‘rpriscs, \Miat more could be done would depend 
on the result of the ek‘clions necessitated by the dissolution of 
the ('ortes on tli(‘ i5lh of April. Count Romanoiu's, desiring 
to ednrat(‘ the electors, had lieen laisy establishing schools; but 
the sweeping vict(n*y of the Libirals at the polls - was prob- 
ably far nion* due to the fact that this was the first election 
held imdtT Sehf>r Maura’s Local Administration Act, and that 
the ignorant electors, indignant at b(‘ing forced to vote 
under penalty of a fine, where they did not .spoil their ballot 
papers, voted against the Con.servati\ (*s as the authors of thi ir 
gricvaiu'c. 

The government was thus in a position vigorously tr) pursue 
its religious ])olicy. On thi‘ 31st of May the official (lareta 
published a decree setting forth the rules to w’hich the religious 
a.ssocintions would have to submit. It was yxanted out that, 
in conformity with the decree of the (gh of April H)02, it had 
become necessary to coi'n'c those ('ongregatii-ns and assoc'ia- 
tions whi('h had not fulfilled the formalities prescribed by the 
law of 1887, and also tlioso engaged in comnierre and industry 
w’hich had not taken out patents with a view* to their taxation. 
It further ordtTi’d that all foreign members of congregation^ 
were to register themsehes at their re.^peotive consulates, in 
accordance with tin* decrees of 1001 and i<)02. On the 11th of 
June a further and still more significant step was taken. A 
royal ordinance* was issued repealing that signed by Canovas 
del Ca.stlllo (Oet. 23, 1876). immediately after the promul- 
gation of the constitution of 1876. interpreting the nth 
article of the constitution, by which the free exercise of all 
cults was guaranteed in Spain. The artiede in (jiicstion forbade 
“ external signs or public manifestations of all religious con- 
fessions with the exeejition of that of the state.” whicli was 
defined by Canovas del Castillo as meaning “ any emblem, 
attribute or lettering which would appear on the exterior walls 
of dissident places of worship.” ^ Tn the specrh from the throne 
at the opening of the new Cortes (June 16) the king dc(‘lared 
that his government would “ strive to give exjiression to the 

^ The Thnes {Fvh. iS, 1010^. 

- The eoniposition of llie new parliament was as follows — : 
MiiiisteriiUisi.s, 703: Conservativt's, 42: Regionali.^ts, 5: Re]>ublicaiis, 
4: C;irlists. 3: misoelliLiieou.s groups, it. Lower House: >Iinisteri- 
illi^t'<, 227’, Conservatives, 105; Kepnblicans, 42; Carlists, 9; Catalans, 
7: Tntfgri.sts, 2: lmle]H'‘nde.nts, 9; unattached, 3. 

^ 'J'hv Timts (June 13. loiob 
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public aspirations for the reduction and control of the excessive 
numl)er of orders and religious orders, without impairing their 
independence in spiritual matters," and in intnxluring a bill 
for the amendment of the law of 1887 Senor Canalejas dt*clarcd 
that the government, “ inspired by the universal spirit of libert\' 
of conscience/’ had given to article xl. of the constitution 
** the full sense of its text.” 

** Liberty of conscience,” a ])rineiple condemned by the 
Syllabus of 1864 and snt^ered at in the encyclical Pasmidi 
of J905, was hardly a phrase calculated to conciliate the Spanisit 
clcrg\’, still less the \ati('an. A cry went up that to allow 
dissident churches to announce their presence was to insult and 
persecute the Oiiholic ('hurch; at Rome thedecTce was attacked 
as unconstitutional, and a breach of diploina.tic proj)riely all 
the more rcprehen.uble as negotiations for a revision of the con- 
cordat were actually pending. A violent (Lrical agiiation, 
encouraged by the \*iit icon, was started, 72 Spanish archbishops 
and bishops presenting a joint pn»test to the goviTiuncnt. Fu»‘I 
was added to the lire by the introduction of a hill- known as 
the Cadenas bill- forbidding th.e sr'ltlcrnent of further congn*- 
gations in Si)ain until the negotiations with llu’ \‘ali(‘{in sh(»uld 
have been comjrleled. 1 'his was clenouneed at Rome as ji uni- 
lateral assertion on the piu*t of toe Spanish governnu'nt of an 
authority which, under the coueordat, lielonged to the Holy See 
as w(‘ll. ;\s a preliminar\- to negotiation, the government 
was refjui ed to rescind all the obnoxious measures. 'J’his 
(iernand bn^kc the patience of lire prime minister, and cm the 
.-^oth of July Sefior do Ojeda, Sjiani'^h amlntssador at the 
Vali(\in, was instruct ed to hand in his ])a])i‘rs. In \’atican 
circ’les dark hints lugan to be dropjred of a p<»ssibU* nij^J^rorhe- 
i/irf.'t with ])on jainie, who liad sia^'ceded his father Don 
(‘arl(*.^, on the tSth of July as Ilu‘ representative of 

Spaiii.'h legiliiuaev and (atliolie orthodoxy, dhe ruler, 
indeed, disclaimed any intention of stirring up (’ivil war in 
Sf)ain; his mission would be to resl(»re oicUt when the eoiin1r\ 
.slioultl liave wearied of th(‘ republican regime wliose .speedy 
advent ho fore.saw. 'llu‘ fultilruent of the first part of thi> 
prophecy seemed to some ti) be brought a step nearer b>' thr 
overthrow of the monarchy in Portugal on the ^tlMif October 
If) 10. For Spain its immediate effect was to tirreateu a great 
increase of the diftleulties of the go^'ernt^e^1 , bv ilie immi- 
graiion of the whole mass of religious efjrrgreiiatiims expelled 
from rurtugal bv orif? of tlie first aOs of the new’ regime. 

(VV. A. I\) 

CHRONOLor.TCAr. Tahi.ks nr riiuisTiAN Dynnstiks in Spain 

Kings of the Visigoths, having relations witli Spain, but not 
cstal>Iislie<l within it : — 


SPAIN 

ssive I Kings of the Visigotlis established in Spain : 


Sig<*ric . 


WalUa , 


Theodoric I. 


Thorismimd 
‘i'heotloric II. 
Kuric 
Alaric IL 


Ck*salic . 
.\malaric 


415-419 


419-45 J 


. 151 - 4 ';^ 
40 f.»— ..j 1^5 


507-531 


th»' norlloeast of S])ain, 
murdered at Harta lona. 

His Tuunlen-r, promptly mur- 
dered in turn. 

JClec.t.ed king, was th«- ally (foe- 
deratus) ol the < tnpire, J >c*- 
fr:il<*d tin* Vand.'ils aiul .Alans. 
Migrated I0 s*uitli west, ol 
rrance N\ilh all hi-, poojde. 
Made inriiads into Spain, as ally 
oj tho empire. J\illed in tie- 
Imltle with .Attila, 

All th'vse kings had Hu- s**at of 
tlu-ir govornnu iit nf»ith •)! tlie 
1 Pyr».!nfcs. Tlu y made inro ids 
in Spain and had a stroiighf»ld - 
on th<.' iiorth-easf. Alaric was 
l.dlhd by the T'raiikish king, 
(dovis, at A'oiiille, 5 ^) 7 . 

Pa-tard sun of At ric, was mur- j 
dered. | 

R<‘igned in south and sf/iilh-ea.st j 
I of I^rance under i)r(»tection of 
Theodoric, tlie Ostrogothic 
king in Italy. Fled befr>rf.* 
Franks to Pare< Iona at end of ! 
reign, and \eas murdered at i 
Bare- ■! out. : 


Theiulis . , 

531 -54^^ 

An O.slrogoth, gcner.il I'l rhixvlo- 
ric. Murdercil Amakirlr, and 
was nuirden'd in turn at 
Seville by Theiidigesil. 

Thendigisel . 


MunltTPil by Agil i. 

Agila • . 

.53 554 

Mnivlered at Meriila. 

Atlianagild • . 

5 . 5-1 5<7 

I\(‘belle(l against Agiki, evacuated 
.Andalusia t(» s<‘cun* aid of 
Imperi.d ollu'ers. JCslablislu' 1 
the capital at I'oledo. 

Liu\'a I. . . 

5 <' 7 - 5;2 

I'.lected .u NiUboinu'. Associated 
lus luolhei laovigiM with him* 
sell. 

Lcovigild 

5 <»r- 5 h<> 

'(‘he jit.sf A’isigolh king who .as- 
sumed the dliidem .illd piuplc 
.‘dnu'K nuu.s ill his own name, 
.'lud eiUoo‘<‘d recognition of 
his supiem.icy in all parts of 
Spa'll, ■ X(M]»t Hie .south coast. 

Keccared . . 

1 

5Sb-(»ni 

Sim. .\ssoci.il»-d with his fathor. 
'riu‘ l‘n :.l N’isigoth king w ho was 
a t‘.alholit.. 

Liuva n. . 

f»r>t-0o3 

Sou. Soon imiiilered. 

W'itlei ic . 

j O03-010 

Leailei* of Aria,n reaefion. 

(lunfhemar . 
Sis(*but , . . 

Uir cared II. 

! (>U» d|.' \ 

01 J 0.!(» 1 

(•JO (ijl 1 

( >bscure kings. 

1 

Swintell.'i 

i 

hec.cimer 

0,M O31 1 

<» 031 J 

\ ssoi'iiited his family wilh him on 
till* thioiie. I heN* were all de* 
j po.-i d |»y the nobles. 

Sisinaip) 

( biidila . 

dulga . 

(‘hiiidasu inlli . 
iNCcceswiiith 

031 (•40 j 

o p »• 0 |0 J 

0,}0 (i.j 1 1 

(•41 04J j 

<•19 o;j 

’1 

j These kings wen* niaiiilv ^■■UI^- 
])oiled |>y the clefi»y, .illd weie 
engaged ill eudeavoiiriiig to 
make ihr ( low 11 heredila,ry, by 
.'i.;soi lal iiij.' their kiu'unen\v illi 

j I heilisrp t*S, 

W.'Linba . 


rnrela.led to his prede<*es.sor aiel 
i lei led l»\* llie llobhri— was de- 
]tO'(ed and loUNUied. 

ICrwic • 

J'igiea 

Witiza . 

Koderic . 

0Ho-0(S7 1 

(».S7 701 1 1 

tK )7 710 jj 
7107x1 1 

i 

'The most o|ts( lire ol Ihe Visigoth 
kings. J./'ii a ainl Witiza aii- 
peiir to li.iVr (Olitimied th'' 
struggle with the nobles, by 
whom Kodetie was lumultu- 
oii-.lv eh i ted, in opposition to 
W'll i/,.i.’s son Actula, 


Jw'irly king.s of tin; Christian north-west of Sjj.dii, of uncertain 
( Iironoiogy and rcdatioiishij/ ; — 


Pekiyo . 

7 >« 7\7 

Idected as “ king (d the Gotll.s." 

h'avil.i 

7 .f 7 * 719 

Ifrolher of J'l la>o. 

Aljdionso ], . 

7.19 7.57 

Son in law of I^-layo. 

Frtnla 

7 ;> 7 - 7 ''« 

Son of Alj»hoiiso 1 . Murdered by 
his broth»‘f. 

Aurclio . 

79^-771 

Jliothei or coii.-.iii. 

Siloii 

774 - 7'<5 

IbotlP'i in law ol Aurclio. 

Maiirccat 

783 789 

iktslaid son ol Al]dionso I. 

Hermudo 

I 

7^0 70i 

<!.dli'd fin* 1 )eaeon, descendant of 
Aliihoiiso J., reigned for a very 
short Uiru;, and retired to a 
n liguius house. 

Al]»hon*so II. 

702 .S12 

(!;dlird the ( liaste, son of I'roila. 
Was ]»erha]>s chosen in opposi- 
tion to Berrmido. 

Ramiro I. . 

842-830 

Son of MeTmudo the Jkacou. 

Ordono I. . 


Son of Ramiro. 

.Alj>hons> III. , 

8')0-9i 4 

Son of ()r<lono. 
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Period of the small kingdoms, unions, separations and reunions; 
the sons of Alphonso 111. having rehellctl, and forced a division of 
the kingdom near the close of the king's reign : — 


Garcia . 

910-91.5 

Ordofio n. . . 


Fi’ucla . . . 

923-921 

Alphonso IV. . 

924-O.B 

Ramiro H. . 

931 <);JO 

Ordofio HI. 


Sancho L, “ 'Phe 
Imt." 

935-9<'7 

1 

J\‘amiro HI. 

90; 9H2 

Bermmlo IL, 

“ The Gouty ” 

982-999 

Al]ihonso V. 

I 

999 > 1027 

Bermmlo HI. , 

1027 1037 

Fernando L, or 
I'^-rdinand. 

1027-10(13 


I'ook L<!on, which then included 
Bardulia, or Castile, as the 
eldest son. 

Second son; became king in 
Callicia which included north- 
ern I’ortugal and ac.f|uired 
Leon on the tleath of his 
brother Oarcia. 

'Phird brother ; held Asturias, ami | 
was king of all north-west ior j 
a short lime after death of ( 

( )rd<)fio. 

Son oi Ordin'io; became a moidi al 
Sahagiin, and was siicct*eded 
by liis In’otlu'r Ramiro. 

In his r<‘ign ('astih^ broke Jiway 
Iroin Leon, under the eount. 
J''erijan ( Jonzales. I 

Sou of Ramiro. 

Hall lirollier of Ordnho HI, and 
S(*noi R;!.iniro Jl. hy his s( com! 
imirriiige witli a ilaughler of 
Siiiicho Al>:irc.a ol Navarre. 
W.'is driven out liy ins nobles, 
in alliance with i'eriian (ion- 
/.'iles, coimt ol t‘;tstile, ami 
rt sioiMMl by tlie caliph. The 
rebels pill ( )rdofio, son ol 
Aljihonso 1\'., on llu; throne for 
a time. 

Son of Saiicho. Succeeded as a 
boy. His reign was a period ol 
anarch}'. 

Son of Ordofio TIT,, was supjiortcd 
against liis cousin Hamiro HI. 
by the nobles, and w.as iilaced 
on the throne by the Hajib 
Mansur. 

Son of IhTinudo. Ih'gan the 
restoration of the kingdom afl<T 
tlu^ ]H*riod of anarchy, ami 
subjection to Hie c.dijdiate. 
Kilh'd at siege of ^'iseu. 

Son of Al])houso V.; was killed 
in battle ji.t 'lamaron with 
his brothiT ill law Fenlinaml. 
count ami then first king ot 
Castile. 

Son ot Saiuho A Mayor ot 
Navarre, king of Castile by | 
right of his nuither, and ot ; 
J.eon and Callicia by the swonl. j 


Counts or ('asiu.k 

'Hie counts of Castile began, as a body, ami not as a line of chiefs, 
ill the reign of Aljilionso the Cliaste J'hey strove lor 

indejiemlence from the first, ami wlu'ii one count had rej>laced several 
they acliievetl it. 


Fenian tionzales 




Garcia Fcriiaiulez 908 loot) 
Sancho Garcia . 1000 ioj8 

Garcia • . . io.:8 


Maile himself independent ot 
Leon. Giu' ol his vlaiighters 
inarrietl Ordoho III. of Leon, 
liy a second marriage with a 
daughter ot Suncho Abarea of 
Navarre he had a son ami 
successor. 

Son. 

Son. 

^Murdered. Castile then passed ! 
to tiarcia's sister, the wife 1 j 
of Sancho el Mayt«r ot j i 

Na^•arre. 


Karly Kings of Navarre 

The early history of Navarrt? has been overlaid with fable, and with 
])ure falsification, largtdy the work of the litmedictines of San Juan 
(le la I’eha near Huesca. Their object was to ])rove the foundation 
of their house by a king of Navarre, Aragon and Sobrarbe, in the 9th 
century. They were helped by the patriotism of the Aragones(‘, who 
w'ished to give their kingdom an antiquity equal to that of Leon. 
Hi'iicc much pure invention, bolstered up by forgery of ch^ter? , 
lalsification of genuine ones, and coiislTucti<iU ot iniagimo'y jiedigrees. 


Sancho Abarea, 
i.e. Brogues 

90G 920 

02 (t-ofi 6 1 

Made hims(df indcqiendent kin.g 
at Pamiiloiia. Ho fought with 
the C'arolingian counts of the 
marches, ami in alliance with 
the Sjianisli Mrdioiiimedan Beni 
Casi of Saragossa. 

Very ol.).scure. Tlie most un- 
doul.)ted jKTsonalitv of the 

Garcia Sanchez . 


time is 'Pota ('Pheiida), widow 

Sancho Garcia . 

9(^0-993 ; 

of Si'incho Abarea, who gov- 

Garcia Sam: he/, . 
“Tile 'Preiiiblei “ 

993-1 0(U) 

eriU'd for her son and whose 
daughters were mrirri('d to the 
kings of Ja‘on and counts 01 
Castile. 

Son of “ 'Phe 'PnmibhT." He 

married a daughter ol Sancho 
Garcia, count ot Castik'. On 
the muKliT of Garcia, the la.' t 
count, h(‘ look C:istile by right 
of his wife. He inherite<l, (>r 

Sancho el Mayor 

KK 10-1035 , 

acquired, siqieriority over the 
central Pyrenean regions (4 
Aragon and Sobiiirbe. He di- 
\ ided his various dominions 
Navarn* to (iarcia, Casiih? io 
Fernando, Sobrarlie 10 ( amzalo. 
and Aragon to Ra.niiri> San- 
chez, a iiatiual son. 

(iarci.a IH. . 

1035-103.1 

Killed in hatlle with hjs lirother 
Feniatuli.) of Castile and Leon 
at .Maiuierca, 

Sancho IV. . 

1054-1076 

Son, Murdered by his natuial 
lirother Ramon at Pehalen. 
'Phi' N avarre.se then chose 
Sancho Rainire/ of .\ragon as 
king. The kingdoms remained 
united till 1 13 j. 

Historic l\iiig<lom ot Aragon : 

- 

Ramiro Sanclie/ 

j(>33“io()7 

Natural son of Sanclio el .Mayor 
ol Navari’i', who on the d.eatli 
of his legitimate brother (ion 
zalo, annexed Solirarbe. d'he 
kingdom ol Sobrarbe lasted 
only during the life of Gon/alo. 

Sancho I. 

10(17 -1094 

Son of K.'imiro. Was Idlleil 
while besieging Huesca. 

Pedro I. . . . 

1094 -1102 

Sou of Sam ho. 

Alphonso L'‘'i'he 
Battler." 

1 102-1134 

Second son of Sancho. He too!. 
Saragossa from the Moor^. auc 
was married to l.'rraca, <|ueen 
of Castile and Leon. 

1 Ramiro IT. . 

1 

i 

1 


Phird son of S.inclio. A monk, 
who wa.s exclauslrated allii 
the death of Aljihonso, but it • 
turned to tin* cloi.vter on tin 
birth of his la:igiiter Jk;tronilla. 

Pt'tronilla 

1137-1164 

Married to Rannni Bereiigin r. 
eount of Barcekuia, who be- 
came king by right of hi.^ wife. 


Ti:e ICArav C'ounts of Barcelona 
In the last yi'Jirs ol the 8th and beginning of the 9th century, 
Charlemagne and Louis the Pius began conquering the iiorth-<*ast 
of Sj>ain, which the Arabs had occupietl as early as 71s. By 8ii 
the Franks had conquered as far as Tortosa and Tarragona. " 'Phe 
territory gained was called the Marca Hispanica, ami was govt nied 
by counts of Roussillon, Ampnrias, Besaltu, liarctdona. CiTdcfm, 
i’allars and Vrgell. Tht y became iiule])endent during the d.ecadenct^ 
01 the Carolingiitns. The supremacy was acquired gradually by the 
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counts of Barcelona who became independent with Wiltred I. by 
874. He and his immediate dtscendaiits pradiuilly subdued the 
other counts. They su tiered much from the inroads of Mansur in 
the loth century, but on the decline ol the caliphate, they took juirt 
in the general advanet'. 


j Berenguer Kamoii 1 . 


iokS 


Ramon l^ereuLMier, 
" Tlw OM/' 


io 35 -io 7«3 


I 


. Ramon Ben'iiguer IT, 
1 n.nd 

I Berenguer Jvamon Tl. 


i(^7<i 10.S.J 

InS’ 


Ramon Ben-nguer 


T I j . 1 T 3 1 


Kamon Berenguer 


I 1 31-ITOi 


I 


Held Barei’huia. \ieh e.iul 
! Manresa with land eon- , 
I (puTetl from the Moors to 
the south. 

Son. His fatluT had divideil 
his ])osst*ssions between 
his wiflow aiul all his .sons, 
Init I'iamon Ht-renguer i 
reiiniteil them by loree. 
j He left his dominion to bt' 

I held in eommon by his , 
j two sons. 

l<iLmoii Berenguer II. C;pi 
; d'esto]>s (“ row Pow ' ) ' 
j was murdered by B«Teu 
1 guer Kamoii 11., whose 
en<l is uiiUnown. 

Son ol Ramon Btreiigner JI. 
By his marriagi^ wiih 
.\idoii/a or J >oue.e of i*ro ; 
\-ene.e In ;u'<|uirt‘d lerrilorv , 
in soutli taslern I'ranee. ' 
He inlnrited or sul><lue<l 
all the (»lher eountships ol | 
Catalonia, e\ee|tt INTiiladaJ 

Son. Inherited the S]»anish ! 
posN('ssioiis ot his ladlier, j 
I lie i-reiu h going to a ! 
Ill other. W’.is betrothed , 
to l*elro!\illa ol Aragon, | 
and luju rie<l In’i* in 1 1 50. j 
lieeoining king of Aragon, j 


S< <',ond iieriod ol the union, ilisimion and reunion ol C’astile and 
J.toii Irom F<-niando I. to Fernando III. Josiiando J. divi<l(‘(l his 
d.oininions among his thret* sons : to Sanr.ho, the elde.sl, t'astile; 
to Alfonso, the second son. J.eon; to Ciareia,. ilie third son, Hallieia. 


Sa.ncho 11 . 

ior»3 1072 

1 le e.\p( lied .\l]»lion.so ainl (datt ia, 
reiiniling the three kingdoms. 
Murdered at /aniora. 

Aljihoiiso \T. 

m(»3-i io<) 

t Returned from exile, ol)taiin*d all 

1 tln^ three kingdoms, and im 
jiiisoiied darcia lor Jile. 

L'rraca . 

1 io<j - 1 1 JO 

Ihinglil(;r ol Aljihonso and 

widow ol Raymond ul Biii- 
gniidy. 

Alliliouw, Vll. . 

1 1 jo-i 1 37 

Smi. Rei ognized as king hi 
(iallicia (luriirg his inotliei's 
hie. Hivided liis kingdoms 
hetw(;en Ins sons; to tint elder 
Sanclio, Castile, to the younger, 
Fernando, Leon. 

Saiicho III. . 

1 137-j lyN 

In Castile. 

Fernando 11 . 

1137 11.^8 

In Leon. 

Mphonso Vlll. . 

i 1 1 5H I JI 1 

('astihe Son of Sancho HI. 

.M]»lion.so J\. . 

1 liStS jjg) 

1 

Leon, Son ol Fernando IJ. Is 
niimhered IX. la.-cau-se he was 
jiini(.>r to the cou.sin Aij»Ji(m.so 
ol Castile. 

' Henry I. 

; J-iM i-Ji; 

( astile. Son of .Aljihonso VIII. 

, Btreiigaria , 

1 

j 

i 

! 

1217 

0 

J laughter (if Aljihonso VHl. 
Marrie(I to ,\lj)hons(i IX. of 
l.troii, but the marriage was 
declared uncanonieal by the 
jiojie. The cliiMren werer dc- 
( lared legitimate. P«< reiigaria 
resigned the crown (d (.astile 
to her son Fernando In/ the 
nn/anonical in.arriagc with 
.Aljihon.so IX. ol Lrtjp. 

F(:*inan<lo III. . | 

i 1 

IJI7-1 J5J 

i 

Inherited Leon on the- death ol 
his lather .Aljihonso JX., and 
anittnl the crtiwio lor llie l;vst 


i time, in Myt. 


Castii.k and Leon till the XTnion with Araoon 
Fernando HI. was king of t'astih' and l.eon from 1 j u' to 1^32. 


Aljihonso X. , 

1J3J ijS.i 

l’!ldi*st son of Fernando HI. 

Sancho IV. . 

1 J 8 .|-I J(i 3 

Second .son (»f Alphonso \. Was 
jnelerred to the sons of his 
elder brother I'erdinand de l\ 
(’(M'da, who died in Aljihoiiso's 
lifetiim*. 

I'erdinand IV. . 

t J 03 I u J 

Son of Sanclui. 

Mjihotiso .\I. , 

I .U-? ( t.So 

Son ol ['(‘rdiiiaud TV. 

Pet(*r “Tlie Cnu r' 

1330 i u»0 

Son of .Mjiiiouso .\l. 

Ht nry H. . . ! 

I too 1370 

i 

Natural sou ol Aljihonso IX. 
j lb* dejtosed and muiden* 1 

1 Peter, and loimded (he line ol 

1 the new kings. 

John I. . . 

1.170 1.40“ 

Son ol 1 I'MM 1 1. 

Henry HI. . 

1 JilO I .|(»‘» 

1 S<ni ol jolin 1 . 

John H. , , 

I jo(. I p, j 

1 Son ol 1 |em y 1 M. 


Soil. The lej'itimaev of the 
danghliTol hissiM'oiid ni.ivria.ge 
w.is not reeogiii/ed, and tin- 
crown ol t‘,eadi’ ]>assod to liis 
si-,ler, w lio in. in led l•‘^•l■din.lnf 1 
of Ar.i'U'u. I’lie nia.ni:i.ge 
lOliteil I lie I 1 1 t\vil ’ in 1 j 70. 

I AiMgon. Irom the union with tie* coiiiils’ ol ILiifi lon.i . (d flu* union 
■ wil h f.isf lie : 


Henry IV. . . | i.|3.| i.jrj 
Isabell.i . . . I i .|7.| 1 30.1 


Aljihonso II. , j 1 loj 1 mo 


Peteill. . . 

! Jaim s I., " The 
i Coiujueror." 

I 


Peter HI. . . 


Alidionso HI, , 
I James II. . 


,\l]»lionso IV. 
JNtir iV. 

joi n I. . 
Martin . . 


I mo 1 I t 
I Ji.t i/yo 


ij;o i.*.S3 

J.?.S3 IJOI 

i.mi - i.V-!7 


ccr - -Ci-; 

1303 I.jlO 


i*Vrdinand J. , , 


Aljihoiiso \'. . I 1 10 I 13.S 


^ John II. . . i i j/O 


1.^70 I - 10 


i Soil and siiri ''s„)r dl Pi 1 1 oinll.i, ! 
and Raiiioti Bi u tigin r 1 \', 
Rei'o\'(‘red tin* l’m\'( ii«,.il pos 
seSMoil-ml Ramon Bere!ii;iu i II. 

Soil. Killed ad M'lrel. 

Soil. CoiH|Mered (he B.lle.uii’ 
Islands and Vaieiu i.L, Ja il (he 
r l.iiids to III i son (. Lines, Imm 
\\ iioiii (he III le passi'd tii mk ce ; 
sion to S.iiK ho (d. I 1), his 
eldi ( soli, lo Sain lio'.*, iie|,hew 
jarnes (d, 1 ^ jo), and to aiiotlu r 
James, In •. son (d. 1 <7 )) ; I "d 
the a.< lnal |»<t .si' .sion wa-i n* 
eoeeml h\’ lie* elder line Indore 
the extlin tl<ni ol llie yoiingei 
liraiK h. 

i'.ldest son. (‘onijiieied Sn il\', 

( laimi'd hy rigid ol hl•> wih- 
Consl.iin e, d.Liigliler ol Man 
li e<| ot HelleL ('id iiiri. 

I’.l lest s( >11. Sin ceeded toSpa.Ili'.li 
I ]i(»sse*,s|oMs. 

' Se( .Olid sou ol P‘ tel 1 1 1 . He iia,d 
! sin (■(•(‘(led 1(( Sn ily , Inil le 

I signed hi , ng.lils, whi( h weic 

j tlien as'^iniind liy hi^. hiotlier 

I I'ledirnk, wild loniided the 

j Aia.goiiese line ol kings ol 

I Sn.ily. 

! Son ol James 1 1 . 

I h'lnally reaiiin .\ed the iialeai ic 
I J'dands. 

! Son ])V (lie niailiage ol J’eter IV. 

1 \'ilh his (.oil' in j.leaijor ol tlie 

I Sicilian line. 

^’onnger hrotln r ol John I. His 
j son Mar lj/i was i lioscn king ol ( 

I Sn.ily, hid died in 1 409. '1 he 1 

male line ol the kings ol Aragon 1 
ol Ihellonscol Jiarcelona i‘ml«‘d 
I \Mth Martin, I 

SerannI SOM ol J'JeaiKir, sister ol 
j Martin, ami wile ol John I. ol 

I ( astile. Succeeded hy cIk/k.' , 

I ol the C<ii t( s. J 

I Son, S]ie.nt most ol his life in 
j Italy, vvin re lie w.'s king ol 

Najiles and Sn.ily, i 

Brother ol .'M]»honso V., wlnnn In- * 
sn(.ce(.-(Ied in tin Sj/ani’.ii jios 
s,(‘Ssioji.., am! Sn ily, hnt not in 
Najiles. i 

I f I - !i .'LiTi.'tye wil h I',ab( lla 

, ' ;(.■*. li'-.. 


i (rdin.'m' fl. 
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Garcia IV. . 

j 

Sancho VT., r.alle 1 

! 1150-1194 

” The WiH(; ” 

Sancho VH 

1194-1234 

Tlieohald 1 . 

i^.Fl 1255 

'J'liwliald JJ. . 

J 253 1270 

Htmry J. . . 

1270-1274 

JeaniU! I. 

^271 LV >5 

Jeanne Tl. . , 

j;j28 -15 ],) 

Charles 11 ., called 

138,7 j 

*' 'I'lK? Bad ” 

Charles HI.,'' The 

1387 l.ti.'i 1 

Noble ” 1 

John I. of Aragon j 

i 

1|2 .', -1170 

Francis Phoc?bns 

1 . 170 -1-1S3 1 

Catherine . ♦ 

1 

1483 I.M.) j 


KiN<iS nr 


! Joan, “ 'J lit* Mad "j i^n.j i .jo 

I 


j 


t'harh's I. in 
Spain 

151 (>-1556 

Philiv 11. . . 

155b 150S 

li’bili]) HI. . . 

1508 j02l 

IMiilip IV. . . 

102 1— 1(K>5 

Charh's 11 . . 

1005- 1 700 

I’hilii) V. . . 

1700-1740 


I'Vnliiiaiul VI. . l;^0-I739 

Charles III. . . 1750-1 7SS 

I 

j Charles IV. , . i;SS-jSnS 


A descendant of Sancho rl 
Mayor. Kleclcd by the Navar- 
resc un the death of Alphonso 
of Aragon witliout issu<!. 

Son. Fallier of lierengaria, wife 
of Kithard Coeur do Lion. 

Son. Died without issue. 

Husband of lilanche, daughter 
of Sancho “ The SVisc.' 

Son. Died without issue. 

lirother. 

Daughter, wife of Philij) IV. of 
Francis Navarn! was now 
absorbed in France, and so 
remained till 132H, when 011 
the death of Charles IV. of 
France, 11 »e last of the house 
ol Jliigli (!-ain‘t, it passed to 
his iiicjce J eaiiiu^, daughter of 
Louis X., and wife ol Philip, 
count of JCvreux. 


Son. Tlu'se two kings were much 
c.unc.enied with France, ami 
litlk! with Spain. 

King f)f Navarre? by right of his 
will* lllanche, daughter of 
riiarles 111. Dll his death 
Navarre j»asse<l to his ilaugli 
t(!r by Hlanclie. iCle;inor, 
wid(»w of (lasUm IV., coiini 
ol Imm'x. She dierl in the 
.same year ns her lather, and 
Navarre, jiassed to her grand- 
son, J^rancis I’hoebus. 

Died without issue, and was 
succ.eedeil by Ihs sister, the 
wile oi Jean D'.Albret. The 
S])anisli part of Navarre was 
coiKjuered by Ferdinand the 
i alholic, in 1512. 


DNrn:D Su.mn 


I Daughter ol l.s.'ibell<i, nhoin she 
.siic(;(?eded in Ca-»lile, with her 
husband Philip]., of llabsbnrg. 
.Mter his ile.itli, lH?r father 
lurdinaud was guardian and 
i ri'geiil. 

I Son of Joan. W.is recogniml as 
I king with his miitlu'r; elecletl 
j to ilie empire as Charles V. 

1 Son. Succeeded on abdication of 
Charles V. 
j Son. 

I Son, 

! Son. Died without issue. 

Sucoeede<l by the will ot Charh's 
II., as gr.'Midsou of Maria Tere- 
sa, < laughter of l'hili]> TV., and 
j of Louis XlW, king of France. I 
J With him began the Iin«- of the j 
I Spanish Pourbons. He abdi- 
cated lor a few months in 17*4' 

' ? 7J5 in favour ol his .son Louis, 

but ijsuineil tie* crown when 
J.ouisilied. 

Son by Phili]> V.’s fir.st marriage 
! with Maria Louisa of Savoy. 
Jbed without issue. 

Brother, Son of Phili]> V. by his 
1 second inan ie.ge with I’dizabeth 
Fann'se. 

Son. He alnlicateil under ])res- 
j sure in i^oS in favour of his 
I son Fi-rdinand.. and then re 
' signe.l his rights to Napt>h‘on 


Kings of United Spain (coMtiftued) 


Ferdinand VII. 

1808-1833 

Was proclaimed king on the 
forced abdication of his father. 
Remained a prisoner in France 
during tlu? Peninsular War. He 
r(?pealed the Salic Law cstab- 
lish(;d by Philip V. 

Isabella 11. . . 

i 833 -j 8(’)8 

Daughter. Her succe.ssion was 
rcsisl.(?d T)y Ju?r uncle Don 
Carlos, and the Carlist Wars 
cnsn(?d. Deposed. 

Alphonso XII. 

1875-1885 

Son. His mutlKT abdicated in 

1 his favour and he was re- 
stored. 

Alphonso XT IT. 

T.S80- 

Ikirn aflt?r bis father's death. 


(D. H.) 


Bnu.iooRArHV, ■ (i) Snurrrs'. There are .several nubli.shed collec- 
tions ol sources for Spanisli liistory. Of these tin? olde.st is R. 
Hehi.s, Rvrwn hi.^panicuntm acriptons aliijuui in bibliotheca Roberti 
lii'li . , . i vols. fol. (i’rankfort, i 570 -L 5 li> 0 * r 740-1751' was pub- 
lilished at Madrifl |. .A. de t'nni y h<‘rl()tlano's Colecaov de los 
truiiidos de paz, aUunzn, ventralidad, gavajKia, protecciofi, tycquia v 
mediacioUf dvc., </»c Juui hecho loa icvc.*J dc lispovu con /on pueblos, 
republicas r denuis potencius y paites del numdo, in 12 vols. 

tolio. A ( olrcrion dc documento -, iniditos para la hi>toria de Erpatina, 
l>v I’idal and others, was publish( <l in 05 vols. (Madrid 1842-1S70). 
In 1851 the Koval Acadeniy ot JJislury ol Madrid began the ]»iib- 
liciition of it.s Mentor tal hiiloriea f'abol, a collection ol dociimejit.s, 
Arc. Sec also Dionisio Ui<l.'dgo. lUeeionurio i^cncral dc biblio^rafia 
tspntiola^ 7 vu)ls. (Madrid, 1802-1881). 

(2) H erA’.s- : 'ria- stamlard general liislnry of Spain written by 
a Sjianiard is that of Don Modesto Latnente in 50 volumes 
(1830 1807; new ed., by Valera. 22 vols., Bareelona, 1888). It was 
wriiten liefoif the medieval pi riod had been pro]>eily investigateil, 
is wonly, and largely spoilt l)y displays of national vanity. A later 
and mure critical w’nter oi nearly the sanu* name, Don N’icenU* de 
la Fuente, lu'.-; T>;d)lirdied \a.luu.bh' J:. Audios triliens sohre la historia 
y cl dereeho de Aragon (1884- 188(.). No satisfactory general history 
of Sjiain has been written by a luieigner. 'i'be best is tluit of M. 
Korney, liiAoivc d* b'.sptvj^tie (1843). Don Katael Altamira has juib 
lished an llistvria de Lepuha t de la eici/izai ion cspahola (2 vols.. 
Barcelona, iqoi) 1(102), in which be sums up the results of later 
researcdi. Among olde.r writi rs jium de Mariana, who ends with tlu 
(.‘atholic so\ereigns, juolessedly look l.ivy as a model, and wrote a 
hue (‘xample of a rhelovical history published in J.alin (1.302 i(>o«>), 
rind then in Sjeuiish translated u*nd largely re written by hiiiiselt. 
it wascontinued to i(*oo bv Minana. An i-'iighsh translation, willi 
sn]»])lenu‘nts, was published by t i.ptain J. Stephens in lOyo. y A, 
Aftale.s de Aragon ol (u-rdniino /.urita (i(no1 are vitv far si:ju ri(»r 
to the history of Mariana in criticism and i<\se;o ch. 'J’he gri .it schixil 
of S]>aiiisli hisbu’iaiis died out with, the otlur glories ot the nation 
in tile 17th century. 'I'he later perioils have been indillereiitly 
treated by tlu'in, but ])on Antonit^ Caiiovas del Castillo published 
some valuable st iuhes on tlu* later Austrian dynasty under the title 
Jistudios de! reinado de E'clipe JV. (1880). 'Ihe reader may also 
consult~1or the earlier ju'hod- I'lorian de Ocampo and Ambrosio 
de Morales, whose combinerl works are known as the i'ronK a general 
dc I'-spafia (tol. editions, 1 343-1 s8(>, republishei) in 10 small Noluniesat 
ISladrid, 1701- t 792), This was continued by Pnidemao de Sandoval, 
bishoj) ol buy and aiterw.ards t'l Painpeluna, nmlei the titli* ot 
Hist, dc los leViS de i ustilla y dc Leon : J'crtitndo ].- Alonso \‘I1. 
Both ancient and later times are dealt with in the Historia general 
de Lspaha, esetita por individuos de la fca! academia de la htsforia 
(•Madrid, i8()2 .sqq,)- -a series (»f studies by dillercnt hands; that on 
the reign ol Charles HI., by S» nor Manuei Daiuila, is very valualiK 
for tlu* later iStli C(‘ntnry. ’ An account oi the troubled years ol the 
loth century has been written by Don Antonia Pirala, J/isturia 
eonfrsnpordtu'a (1871 1879). The latest general history ol Spam 
1 >011 Katael Altatuira y Crevea's Historia dc L^puna y de la cii iiuaeidh 
e. p.i;b>/(f I 3 vols., Barcelona. uh'2-tc)oo\ 'J'he standaril aullionty for 
».lieMaliomnu*dan sideol Spanish history is the Histoircde^Musuhnans 
d'Jispa^ne, yij /rro, by K. P. A. Do/y (4 \()ls., Leiden. i8()i). It 
requires to In* snppleiuentt'd by ]>on l*ascual de Gayoiigos's transla- 
tion A 1 Makkari’s History of the Mahoniwedan Dynasties in ^pain 
(iS4i> 1843) and by Senor Francisco Coder.i's i ><r(a/cm7u .. desupari- 
eidn de los Aiinorarides en Lspaua (Saragossa, i8()oL am I listndios 
eiitieos de hist, arabe cspahola (ibid., 1003). Set? also Stanley Lam; 
J’oole, J'he Moors in (” Story ot the Nations " Serit*s, 1887). 

and S. P. Scoit, Hist, of the Moorish Empire in Europe (3 ^■ols.. 
I’lhladelidiia and London, Other Ibiglish works, on general 

Spanish history, are Martin A. S. Hume’s Spain, its Greatness and 
Decay, (Cambridge, 1898) and Modern ,^pain, 

/SijS (“Story of the Nations” Series. 1800), and Rntler Clarke'.s 
Modern .'<pain, (Cambridge, 1000). L.xcelleiit summaries 

of Sjv'iihsli histoi-}' Ne.ir by year are published in the Annual 
Register, 
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The Spanish Language lanus)^x\\c idiorn ol‘ the Oiialans.^ 15y or ( aiuia 

The Iberian Peninsula is not a linguistic unit. Not to speak understood, essentially, tJie spoken language and the Ian- 
of the Bfisque, which still forms an island of some importance in of prose, while that <»f poeir>', with a large admixture of 

the north-west, three Romance languages share this extensive Pro\'cnval forms, was early called Lnttosi, Limosi or language 
territory; (i) Portuguesc-Galician, spoken in Form gal, Galicia, <»f Limousin—t utalan grammarians, and particularly the most 
and a small portion of the province of Leon; (2) Castilian, celebrated of them, Ranmn \’idal do ilesalu, having adopted 
covering about two-thirds of the Peninsula in the north, centre, Lemo.<i as the generic name of the language of the troukidours. 
and south; (3) Catalan, occupying a long strip of territory to the The.se gniiumarians carefulh distinguish the vulgar sj)ecch, or 
east and south-east. ' CaUild, from the ri tined fyohnr idiom, which originally is 

These three varieties of the Romana tiisiua are marked off mouitieil tonn of Pro\'cnval. AHeruards, and especially in 
from one another more distinctly than is the case wiih, say these j^arts of ilie C atalan domain outside ( atahmia vvhich 
the Romance dialects of Italy; they do not interpenetrate one i did not acknowledge that \Uvy deii\ ed their language from that 
another, but where the one ends the other begins. It has only province, Lc///e>A7 receive<l a im'iv exien.dvc signification, so 
been possible to establish at the points of junction of two its to mean tlie literary langi!ag<‘ in general, wiiethiT of MTse 
linguistic regions the existence of certain mixed jargons in which pn)se. 'I’o this Imiir, pariiculavly in Valencia and the 

certain forms of each language are intermingled ; but those Balearic^, is employed to <lesignati‘ im the one hand tlie 

jargons, allied into existcnct? for the necessities of social relations old Catalan and on the ntluT the yer> ai lilieial and somewhat 
by bilinguists, have an essentially individualistic ami artificial archaizing iclioin which is t orrent in the /(/i/^v llunils ; while the 
character. The special development ol the vulgar Latin longue spoken dialect is called, aecnnling lo liie localities, I (ilrmtd 
in Spain, and the formation of the three linguistic types just (in Valencia), and Mvnohuii (in Majorca and Minort'a), 

enumerated, w'tre promoted by political circumstances. From iiv Cutald {\\\ (\ilalonia); the f(»nn Ciilulnu'.uh is obsolete, 
the 9th century onwards Spain was slowly recaptured from the Theprincipalieaiiir»> \vldelMM)nneei ( alalan with tin* Komanc- 
Mahommedans, and llie Latin spoken by the (lirislians who Juid of Frani e and separau* it from that ol Spain arc tin* lollowing; 
taken refuge on the slopes of the IVrenees was gradually nirrical (i) To takt' first its treat nu'nf ol 1 lie final vowels- Catalan, 
back to the ctnilro and iillimatcly to the south ol tlie Peninsula, French and ]’ro\ en(;al, having onh o\y tones .md paro\y- 

whence it had been driven by the Arab invasion. Medieval tones, does not admit in<»re than one .syllable alter the tonic 
Spain divides itself into three coufuistaii-- \\\\xi of Castile (much accent : thus annnn gi\a‘s tin/ia, riiinna gi\ i-s cunibra. Ail the 
the most considerable), that of Portugal, and that of Aragon, proparoxy tones of tnodern ( alalan are of rcivnl iniroduetion 
If a given province now' s})eaks ('atalan ratlier tlian ( astiiian, and due tc» Castilian inlliieiiee. iMirlher, the (udy jiost-tonie 
the explanation is to be sougdit simply and solely in the fact 1-ttin vowal j)re.ser\ fil by the (alalan is, as in ( iallt>-Komiin, 
that it w'iis conquered by a kinr** of Aragon and pei^pled by his o : mare gix'es mai\ •jjafa (s) gi\a*s gm/, but a/iima gives arma : 
C.'citalan sul)jects. and, when the word terminates in a group ol eons«)naiils re(juir“ 

i* Catalan , — 'Phis domain now emiwiuvs, on the mainland, tug ti suppijrling \'owel, that vo\v<l is n presented by an c: 
the Spanish provinces of Gerona, P)areeloiia, 'I'arragona ami arb{o)rem. Cat. obre (I’row and hr. (//vac, but (‘ast. dilml); 
Lerida (the old prine.ipalitv of Catalonia), and of Castellon de U l^ol^(u)iins), (at. /widri Prov. /ndlr, hr. /u'nldr, but (ast, pn/blo) : 
Plana, Valencia and Alicante (the old kingdom of Valencia), sometimes, when it is inserted belween the two (onsonmits 
and, in the Mediterranean, that (d tlu‘ Dale.aric Islands (the old instead of being made to follow them, the supporting yowal is 
kingdom of .Majorca). Catalan, by i*s most charai't eristic represented by an ; rvu/z/de/ ( leandalnni), /o?*/// (Irivolns), 
features, Ixdong^ to the Roinanee of southern France and not to eirnd ((‘iren lus). Jn .some ease.s a post- tonic vowel othei than 
that of Spain ; it is legitimate, therefore, lo regard it as imporletl a is ])reserv<*(l in Catalan, as, lor example, when that vowal 
into Spain by those ///Ay^rr;// whom the Arab conquest had driven forms a di})!uhong; with the tonic (/)e;/, Dens; ilbrnts llebren: ); 
back beyond the mountains into Langned(»c, and who in the or, again, it sometimes happens, when the tonic is followed by an 
ijXh centur}’ regained the country of tlieir (origin; this t tmolusion . / in liiatiis. that the / juTsists {dilnvi, diln vium; strvid, sm- 
is confirmed by the fact that the dialect is also that of two viciurn; Zd/v, labiiiin; c/>/, (-iriMi.s); bul m irian\' ea.se:; these 
French provinces on the nortii of the .Pyrenees — Rous.-*illun and | ought to be regardetl as learned ff/rins, ;i.s is.sliow’ii i»y the exist 
(erdagne. From the 9th to the i2t!i century ('alalan s]»rea.d | eiiee of [mrallei ones, sm h as ,smvy, w la re liie aionie / has been 
l.irLher and larther w'ithin the limits (if (atalonia, ])ri]a:iy ;-o * attracted by tlie tonic and forms a diplithong with it (smvr/, 
Ciilled; in 1229 it w'as brought to Majorca Iw' Jaime el Con- i .‘rmV, scrvry). What h:is just been .said a., to tin; treat meiil 
quistador, and in 123S the .‘^arne sovereign carried it to Valencia of tlie final vov.eL i’l Catalan ninst. !)«• understood as apjilying 
also. Even ^^llrcia AViis pecipled by Catalans in 1266, lint this 1 only to pure Catalan, unaltered l)v the predominann- of th'* 
[inivince nsilly is part of tlie (asiilian conquest, and accordingly I Ca.stilian, h/r the ac tual language is no lon/.'cr laitlilul to the 
the (^stilian element took the upper Iiaiid and abMirlxd the ! principle we haN'(‘ laifl down; it allows the final n atf)nic in a 
dialect of the earlier colonists. The riv<T Segura, wLich falls '> nuinlK-r of sub'Stantives and adjectives, and in the verb it now- 
into the Mediterranean in the neighbourhood of Orilmcia, a I conjugates tutito, trmo, smto-ii thing unknown in tlie am lent 
little to the north of Murcia, is as nearly as pijssible tlie southern ' language. (2) As regards (‘(.njugai ion only two point.s need 
Ixmndarv' of the Catalan domain; wv^tward tlie boundary coin- ‘ b(? noted here : (n) it einplovs t!:*- form known as the inchoative, 
eides pretty exactly with the political frontier, the pnA-imx*'. ' that is to .say, the Icngllicning (/f tlic raflieu) of the present in 
of New Castile and Aragon not being at all encroached on. \ verbs of tlie tliird coiijLigatl<jn by rncuns (^f tla* .s’, liable r.v (ir dv, 
('ataiiin, w'hich by the icunion of Aragon and the e^juntship ; a proceeding c’(»riimon to Italian, Waladiiaii. Jh'(>v(?n(,'al and 
of Barcelona in 1137 Ix'came tlic official language of the i Fre-nch. but altogether unknown in Hispanic Komance; (b) 
Aragone.se monarchy — idthoiigh the kingdom of Aiag(m, con.sist- | the formation of a grr-at riiimbcT of j>a^t participles in wduVli the 
ing of the present provinces of Saragoss*,, Hiiesca and Teruel, has ' lerniinati(in i.«, a<lilcd, a.s in PrfAdn.a], not l(j the radical of th • 
always been Castilian in .speech — c^stahlislied a footing in Italy ’ verb, but to tliat f>j the perh-f t ; imtud fnjiri tinr/i, fwytit from 
also, in ;ill parts where the dominatiim <»f the kings (>f Aragon paehj rmie^ut from ronr/h, wliilc m ( ustilian Icaido florrrj'Tly 

extended, viz. in Sicily, Naples, Corsica and Sardinia, but it ’ als' teuudn), podido, atuncidu, arc jjan’'’ij)le.s formed f orn thij 

has not maintained itself th^re exrejit in a single district of the infinitive. 

last-named i.sland (.Mghenf); everv' where else in Italy, w'here it i As lor features (ommon lo fiatalan and Hispanic (( aslilian 
was not spoken cxrrept by the conquerors, nor written except in | and Portuguese) I<r»m.'ir)cc. on the other hand, and which are 
the royal diancer>^, it has di.^appctarcd willajut leaving a ; iinknowm to ]’'renffi Romance, only one is of importance; the 
trace. ' conser\'ati(^n, namely, of tlie Latin u with its original .sound, 

In the 13th century the name given to the vulgar toneue of , while the same vmvcl has assumed in French and J^roven^al, 

eastern Spain was Catalanesch (Catalaniscus) or Catald (Cata- 1 1 TDt origin of the name ^aialanus i'^ unknown. 
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from a very early period — earlier doubtless than the oldest 
existing monuments of those languages — a labio-palatal pro- 
nunciation (w). It is not to be supposed that the separation of 
Catalan from the Gallo-Roman family occurred before the 
transformation had taken place; there is good reason to believe 
tl)at Catalan possessed the ii at one lime, but afterwards lost 
it in its contact with the Spanish dialects. 

Catalan being a variety of the langue d^oc, it will be con- 
venient to note the peculiarities of its phonetics and inflexion 
as compared with ordinary Provencal. 

To'nic Vowel !;. — With r(!j,^trd to which is pronounced alike tn 
0])(;ji and syllables (amay^ a m arc; ahvv^ a r b o r), there is 
iKitliinj;' to n mark. Tlu? Latin which is tnjalccl like I, |?ives <?, 
soin-el lines close, somidimcs open. On this point Catalan is more 
Jiesitatin/i: tlian Prov<fiivai ; it does not distinp^uish so clearly the 
jironunciatioM ol c according to its origin; while c (i) is capable of 
yielding an ojxju the S is often ]>ronounced close, and the ])oets 
liavt^ no dilliciilty in making words in c close and in c open rhyme 
tog(‘tli«*r, which is not tJie (lase in Prov<‘n<jal. 'i'ho Latin B nevtir 
yields ie. in Catalan as it does in French and occasionally in Pro- 
W^iival; s 0 <1 e t l»ecom<ts aeii (where u represents the final <f), 
p e d o III maizes an<l a g o eu', in some words where the tonic S 
IS followed by a syllable in which an i occurs, it may bcjcomc i {ti% 
h e r i; in e d i ii s; mils, m e 1 i w s); and the same holds gotul 
for 0 in a similar situation {( tn\ c e r i n s, c C r o u s; fira^ f e r i a), 
and for e in a clos(! syllablt! before a nasal {cximph\ e x e m p 1 n m; 
mintvd for mentivr, flint for (fcnt). I Ionic long and i short, W'hen in 
hiatus wiiti another vow(d, produce i (umicU, a m i c u s; v i a), 
O tonic long and o short are repr(‘sent<‘d by o close and o open 
{awor, a m o r e m; pnhk, p o p u 1 u s). 0 sliort is luivtT diphthong- 

ized into un or nc; siicli a tnsaLment is as foreign to Catalan as the 
(liphihoiigi/.ation of into fV. Just as e before a syllabic in which 
an '/ occurs is cliang(Ml into i\ so in i he same circumstances o becomes 
1/ (/w//, foil u in ; mil, v o 1 i o for v o 1 ci o) and also when the ac- 
cented vowel preced<is a group of consonants like f./, />/, and the like 
(m//, o c ' 1 u s; esvAiU, s c o ' 1 u s). Lai in u jxTsists with tlu^ Latin 
mjiiuncialioii, and, as already saiil, does not take the Fraiico- 
Vov'i'nval pronunciation ii, Latin an beconu's o {cosa, cans a; or, 
ii u r ti in); Old Catalan has kei»t the diiililhong bett<‘r, but jiossibly 
we should attrilmte the exam]»les of an which are met within texts 
of the 13th and i.ttli centuries to tlu; literary iiifbn uce of l*rovence. 
Latin ua lends to become o ((or, cj u a r e). 

Atonic FouW.s'.^As for the Latin ]»ost-tonic vowxds rdnady spoken 
of, it remains to be noted tlint a is (tiieii re])reseuled in writing by 
f, estiecially Ixitore s; in old Catalan, the substantives, adjectives 
and participh?s readily form their siugukuf in a and their ))lural in 
rs : anna, annes (a n i m a, a n i m a s) ; hono, hones (b o n a, b o n a s) ; 
atnada, aniadrs (a ni a t a, a m a t a s). 'I' his is ludtlier open nor 

close, but a surd e t he ]ironunciatioii of wdiich c<im<‘s v<‘ry near«. In 
tile same way llie su])]»oriiiig vowel, wliicli is regularly an c in Cata- 
lan, is often written a, esptrially ufbT r {ahra, arbort^m; astra, 
a s t. r u m; para, p a 1 r e m) ; one m:iy say that in the actual state 
t)f tli<‘ language posl-toiiic e and a becohu^ in<listinguishabki in a 
s\ird sound iiitcTiiK’diate betw<'eii tlit^ I’reiich a ami mute c\ Pefore 
tlu* tonic the same ehaiige betw<xm a and r constantly takes place; 
one finds in mauuscri])ts cnar, cinor for anar, amor (the same extends 
wen to the cast- ot the tonic syllable, ten and sent from t an t u m 
and s a n c 1 w m being tar fnuu rare), and, on the td iu v hand, untre, 
arrar, for entre, error. I atonic is often re]»resent<‘d by e even when 
it is long {vehi, vicinus). () atonic close, which in genuine 
t'atalan exists only before the Ionic, has b<*come at the iut?seiit 
day truvar, euntradir is the real })rouunciatiou t>f the words sjielt 
trovar, contradir, and in the final s\’llabl<'s, ^•e^bal or other, where 
undtT Castilia.ii intbionce an 0 has tuimo to be added to the normal 
Catalan form, this o has the value t)f a i( : trovo (genuine Catalan, 
trop) ispronouncetl troeu \ bravo (gi'nuine Catalan, bran) is jmmouuceil 
bravn. V atonic keeps its ground. 

'rh»‘ tmly strong diphthongs of the spoken language arc di, du 
(rather rare), f), in, in, di\ dn, n\ itn. Ai produced by -I- 1 or by 
a -f a palatal consonant has for t lie greater part t>f the timti become 
an e in t he modern languagtr; factum has yield<*d lait, feit, and tlien 
fef, the last bt'ing thi* actual form; rtrn.'.s’has given er alongside of 
aire, art, \ liich are kiarned tu* s<’mi-leanied forms, (if the two wt*ak 
diplilhon ‘s id ud ltd, the latter, as has betm seen, tends to become 
o close in tlu* atonic syllable, and is pronounct'd v : qnaranta luis 
become coranta, then ciiranta. After tlie tonic na often becomes a 
in the Catakm of Uie mainland {ayfja, aqua, llcn^a, lingua), 
while in Majorca it becomt*s 0 (uygo, llengo). 

(.‘onsonants , — Fined f n'adily dlsa]>pears after w or / (tan, t a n turn; 
atnan, venin, pArfin, for amdni, venint, »S:c.; mol, miiltum; ocul, 
oc n 1 1 u m); tin* t reajijiearwS in (unnpositiun l>o(ore a vowel (fan, 
font e m. but Font-alba), On llie other hand, a t without etymo- 
logical origin is freqm'iitly adileil to words t'liding in r (cart for car, 
quare: mart for mar, marc: amarf, ohirt, intinilive for amar, ohir), 
and even to some words terminating in a vowel (genit, i n g c n i u in; 
premit, premium), or the adtlition of the ^ has taken place by 
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assimilation to past participles in it. Tlic phenomenon occurs also 
in Froven9al (see Romania, vii. 107, viii. no). Median iiitervocal 
d, represented by 5 (2) in the first stage of the language, has dis- 
apjieared : f i d e I i s gave fesel, then feel, and finally v i d e t i s 
became vesets, then veets, vets and veu. Final d after a vowel lias 
produceil u (peu, p e d e m; niu, n i d u m; mou, m o d u m) ; but 
when the d, in consciquence of the disappearance of the preceding 
vowel, rests upon a consonant, it remains and passes into the 
corresponding surd : f r i g i d u s gives fred (pronounced fret). The 
grou]) dr, when produced by the tlisapiiearance of the intermediate 
vowel, becomes ur (creure, credere; oi iure, o c c i d e r e; veure, 
V i d e r senre, s e d e r e). Final n, if originally it stood lielween 
two vowels, clrojis away (ho, b o n u m; vi, v i n n m), but not wht n 
it answers to mn (tluis donum makes do, but d o m n u m don\ 
s o n u m makes so, but s o m n u m is reduced to n (dc- 

manar, cotnanav for demandar, comandar). Assibilaled c before e, i is 
treated like d\ witliin a \\(>rd it disappears after having been repre- 
sented for a while by s (I u c c r e gives Uusir, lluhir\ r e c i p e r e gives 
resehre, reebre, rehre ) ; at the end of a wonl it is replaced by w (veu, 
vice m; jett, fecit). Tlwi giouj) cr gives ur, just like dW (jaure, 
j ace re; naure, nocere; plaure, ]>lacere; but f a c e r e, 
dicer e, d u c e r c;, make far (fer), dir, diir. Initial I has been 
preserved only in certain moiiosjdlahles (the article lo, los)\ wory^ 
where else it has been rejilactul by I mouillC;c (Prov. Ih), which in the 
present orthography is wrilt<.'ii ll as in Castilian, but formerly used 
to be represented by ly or yl (lletra, I i t e r a; llcngua, lingua). P 
readily disappears after tn, like t after n (cam, campum; terns, 
t c m p ll s). Ji is re])lac('(l by the surd p at the end ol a word (trohar 
in the iiifinitiv<j, but trap in the prtfsent tense) ; so also in the interior 
of a word when it jirecedi^s a consonant (supvenir, s 11 b v e n i r e, 
sopte, s u b ' t o). Median iiilen (icalic / gives v (Jisteve, Ste- 
phan u s) ; it has (lisripi)eareil from prof u n d u s, which yii'lded 
the form '/JiYiOu, th(;ii pregon (g being introduced to obviate tlu? hiatus). 
V, wherever it has been ]>r(?served, has the same pronunciation as b; 
at the end of a word and between vowels it becomes vocalized into u 
(suau, s ll a vis; vinre, v i v e r e). C guttural, written gu before e 
anti i, keejis its ground as a c(?ntral and as a final letter; in the 
latter position it is gt'iierally writt<*n tdi (amicJi, ami cum; joih^ 

1 o c u m), G gulliiral is r<?plac(*d as a final letter by surd c (tonga, 
Init lone: irigar, but trich), Tj aftiT a consonant gives ss (cassur, 
captiar<*); between vowels, after having been represented by 
soft s, it has tlisjijipeared [v a lion v in gave raso, raysb, then rahd ) ; 
id the en<l of veory word it behaves like ts, tliat is to say, changes into 
it (preit, p r e t i u m) ; instead of is the second person plural of the 
\ erb — a t(i)s, «? t (i)s, it(i)s— now has ait, nq iw after liaving had ats, ets 
its. J)j gives g lietween vowels (verger, v i r i d i a r ii ni), and r as a 
terminal (written either ig or ; gofg, g a n d i n m, mig, mitx, 
m e d i u m). Stj anil sc before c and i, as W(‘ll us x and ps, yit?ld llie 
sound sh, r<*pres(?nted in Catalan by x (angoxa, angnstia; 
convixer, c o g 11 o s c e r e; dix, dixit; maieix, ni e tips e). J 
almost (everywhere has taken tlie sound of tlu? Fia’iich j (jutge, A:c.). 
Lj and ll give I monillee (ll in tlie i»r<?sent orthography : fill, f i 1 i ii m; 
(onsell, consilium; vnll, null u m). In tlu? larg(T portion of 
the Catalan domain this / mouill{*e has become y: almost everywhere 
fiy is j»ronoun(?ed for /<//, eonsey for consell. Aj and tin give 11 
iuouilK?e (ny in both old and modern sj»elling: senyor, s 1 ? n i o r e m; 
any, annum). vSomelimes the ny becomes reduced to y; one 
ot'C,askmally mt'ets in mannsciijils with seyor, ay, for smyor, any, but 
this pronunciation lias not lieconu* g<*neral, as has be('n the Ct'isi* with 
the r having its origin in ll. Lingual r at the end of a W'ord has a 
tendency to ilisappcar when prt?ct?d(?d b}' a vom(‘1 : thus the infinitives 
a m a r e, t e m e r e, '^l c g i r e arc prononneed amd, feme, llcgi. 
It is never preserved except when jirotected by the iion-etymological 
i alrea»ly s]H)k.*ii of (llegirt or llegt,h\\\ never Uegir): the r reappears, 
iievt?rllieless, wheiievt'r llie iniiTiili\'e is followecl by a pronoun 
(donarme, dirho). Rs is reduced lo 6 (co5 for eors, c o r ji u s). H 
nurely an orthographic sign; it is useii lo indiciiU? that two eoiisecu- 
livtj vowi'ls do not form a dqdiiliong (vehi, raho), and, added to c, 
it d(*nole.s the iironunciat ion of the guttural c at the end ol a wcml 
[amich). 

Inflexion.— Qn\n\iXn, unlike Old l^oven^al and Old French, has 
never had declensions, it is true that in cerlam texts (especially 
metriciil texts) certain traces of case-endings arc to be met with, as 
lor exanijilo Dens and Dcu, antor.s and amor, clars and elar, forts 
.and fort, fuvt and ioi.s, ahdity and abdos, senyer and senyor, emperaire 
and emperltdor; but, since' these forms are used eonvertibly, the 
nominative form when the word is in the objective, and the accusative 
form when the word is the subject, we can only recognize in these 
cases a confused recollection of the Frovcn^al rules known only to 
the literate but of which the transcribers of nnaiuiscripts took no 
account. Catalan, then, makes no distinctions save in the gender 
I and the number of its nouns. As regards the formation of the plural 
(uily two observations are ncc-essars'. (1) Words which have their 
radical termination in 11 but which ih the singular drop that n, resume 
it in the plural before s : homin-em nuikes omc in the singular and 
omens in tnc plural; asithum makes ase aiul asen.t. (2) Worcis termi- 
nating in s surd or sonant and in x anciently formed their plural 
i>y adding to the singular the syllable es (in as. brasses ; pres, preses \ 
maieix, mateixes), but subsequently, from about the 15th century. 
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the Castilian influence substituted os, so tliat one now hears hrassos, 
presos, maUixos, The words in tx, sc, st liave been assimilaitKl to 
words in $ {x) ; from bosch we oi'igiiiidly had tiie plural bosches, but 
now boscos; from trisl, tristes, but now’ trisios. I'or these last in st 
there exists a plural formation wliich is more in accordance wiih the 
genius of the language, and consists in the suppression ol the s before 
the from aquest, for example, we have now side by side the two 
plurals aquest )S, in the Castilian manner, an<l aqtteis. The article 
IS h, hs (pronounced lu, lus in a portion of the domain), fern, la, les 
{las). Some instances of H occur in the ancient tongue, applying 
indifferently to the nominative and the objective ciiSe; I applying 
to the singular is also not wholly unknown. On the iiorth-western 
border of Otalonia, and in the island of Majorca, the article is not 
a derivative from illr but from ipse (sing. masc. es or so, ftfm, sa; 
pi. masc. es, and also els, which iij]j)ears to come from isios--^ets for 
ests, like aqtiefs for aqaests — fom. Compare the corresponding 

Sardinian forms sn, sa, pi. $os, sas. On the pronouns it has onl>' 
to he remarked that the niO(U?rn language has borrowed from 
Castilian tlie composite forms and vosalfrcs (pronounced also 

ihysaltros and nosatrus), as also the form vusU (Castilian usted 
for vnestra werced). 

Conjugation.- <'iiVahin, and especially modern ^ Catalan, has 
greatly narrowed the domain of the and cbniugation in e r ('; a large 
number of verbs of thi.s conjugation have been treated as if they 
belonged to the t^'d in G r r ; d e b e r c makes denre, v i d c r e, vrure, 
and alongside of habey, which answers to h a b 0 r e, there is a lonu 
hemr which points to h a b e r e. A curious fact, and one which has 
ari.sen since the 15th century, is the addition of a paragogic r to 
those infinitives which are accented on the radical; in a portion of 
the Oilalan domain one hears crenyer, vntrey. Some verbs originally 
belonging to the conjugal iofi in ere have pas.seil over into that 
in 7>; for example t 0 n e r c gives ieniv alongside of tindre, r ema- 
il e r c romaniy and ronutn.iyr. In the g(‘i undive and in the present 
participle Catalan differs from Pros’ciK^al in still <Hstiiiguishing 
tlie conjugation in ir from that in ry, re — saying, for example*. 
snifuif. As in Provencal, the past participle ot a large number of 
verbs of (he 2nd and 3rd coniug.itious is formed, not from the 
infinitive, but from the perlia t {pos;iit, Vi)lf*nt, tinr.ut suggest tl;e 
lerfoetP poch, vM(h, tinch, and not the infinitives podt.v, voter, tenir), 
II the ])resent indicative and subjunctive manv verbs in ir take the 
inchoative form alnsidy described, by lengthening the radical in 
the thr(‘c persons of the -ingnlar and in the third por.son of the plural 
by means of the syllabic esc (hvr). a^rahir has the present indicative 
anroesch, agraheixes, agyahrix. agraheixen, the present subjunctive 
agrnrsra, -as, -a, -an (or more usually now agrarsqui. 'is, -i, -in). 
Tin* old perfect of the conjugation in ar lia<l / (also f) in the i.st ptTs. 
.sing, and -a in the 3rd ; aloiig'-ide ol ilie -d, which is proper to ('afalan 
excdusivxdy, w<' also find, in the first period of the language, -rt a-s in 
rrovencal. Siilvnequentlv the perfect of the throe conjugations has 
admitted forms in -r {amdres amdrem, amdren, amdren), deriveil 
from the ancient ^iluperlccl nntara, &c., which has hcM its ground 
down to the present dav, with the meaning of a ronditional in some 
v(‘rbs (one still hears fora, liafrucra). Hut the simple perfect is no 
longer employed in the spoken language, which has sulistituted for 
it a, periphrastic perfect, compo-.ed ol the infinitive of the verb and 
the present of the auxiliary anar : vaig pendre, for example, does not 
mean " I am going to lake." but " I h.ivc taken." The earliest 
example of this periphrastic tu/rfei t carriijs ns back to tlie 15111 ceri' 
tury. The most usual form of the subj. pres, in spoken Catalan is 
that in -i for all the three ( oniuoations {ami, -is, -1, ^em, -nt. *0/; 
temi, -is, &c. ; senii, -is, it appears to be an aldirevi.ation from 

-ia. and in effect certain subjunctives, such as edntia, tfmia, tlnguia, 
vfnruia (for can/c, trma, tinea, vingia), evident I v’ formed upon r,ia 
(siil)j. of esse»)> liiive been an<l still are n.sed. The s.'ime 1 of the pre- 
sent snl.iiinclive, whatever may be its origin, is still found in the 
imperfect : ames. -e<;sis, -es, '>ssun, Sec. 

Catalan Dialect of Alghnro (Sardinia). —As compared with that of 
the m;!.inland. the Catalan of Alghero, inModiiced into this p<»rfiori 
of Sardinia by the Aragone.'*e conquerors and colonist.s, does not 
present any ver\^ important dilfercnces; some of them, such as 
they are, aVe explicalde by the influence of the indigenous dialects 
of i^as.sari and Logudoro. Jn phonetics one observes — (r) the change 
of // into y as an initial l»eforif i (yitx, yins] lego, leiris), a rliangc 
which doe^ not take place in the Catalan of the mainland exeq^t in 
the interior, or at the end of the w’ord; (2) the frequent change of 
/ lielweim vowels and of / after c, g, f, p or h into r (taura. tabula \ 
candcra, ran i- la] sangrot, singvHiim \ frama, fiamn). In eon jiigation 
there are some notabli' peculiarities. The ist pers. sing, docs not 
take the 0 which continental Catalan has borrowed from Casiili.-in 
[cant, not canto kc.)\ the imp. ind. of verbs of the 2iid and 3rd 
conjugations has rva, iva iiisti-ad of ia, a form which aKo occurs in 
the conditional {cantanva. druffiiriva); the simple perfect, of which 
some t\*])CS arc still prescrvefl in tlie actual language (e.g. anight, 
agli^). has likewise served for the formation not only ot the past 
participle but also of the infinitive (agher, habere, can onlv be ex- 
plained by ach, 3rd person of the ])erfect); the infinitives with r 
paragogic [murer, seiirer, pl.mrer) are not used (vitire, seure, fdoure 
insteadl; in the conjugation of t})e present ol the verb e^sar or esser, 
the 2nfl per.s. sing, scs formed upon the persons of the plural, while 


continental Catalan Siiys ets (anciently esf), as also, in the plural. 
sem, scu, instead of som, sor, are to be noted; tenere has jiasscd over 
to the conjugation in re (trenda- iendre), but it is at the same time 
true that in ordinary Catalan also wc lia\e tindrer along^idc of tenir 
the habitual form ’/(/ifcic gives not dir but diurc, which is more 
ivgulat. 

2. Castilinn.—Thb name is the ino.st convenient desig- 
nation to apply to the linguistic domain which comprises the 
wliole of central Spain and the ^•asl regions of America and 
Asia colonized Irom the ifali eetUury onwiirds by the Spaniards. 
W'e might also indeed call it I lie Spanish domain, narrowing 
the e.s.senlially geograpiiieal meaning of the word Kspafni 
(derived, like the other old form Kspahon, from lUspania), 
and using it in a purely politii’al sense. Hut the first expression 
is to be pnderred, all the more beiause it has been long in use, 
and even the inhaiulaiUs of the domain outside the two ( astile.s 
fully accept it and are indeed the first to eall their idiom Castd- 
lamu It is agreed on all hanils that (astilian is one of the two 
branches of the vulgar J.alin of Spain, Portuguese (lalieian 
being the other; both idioms, now .s(‘parated by very marked 
(lifTereiiiTs, can be traced back directly to one eoiutnon source— 
the llispauic Romaiuv. One and the .saim; vulgar tongui^ 
diversely moclitied in the lapse of lime, has produced (asiilian 
and rortugucse as two varieties, while (atalan, th(* third lan- 
guage of the J*eninsiila, nmiu'cls itself, as has already been 
pointed out, willi tlie (iallo- Roman. 

Within the (‘a.sliliau domain, thus emliraeing all in Spain that 
is neither Portuguese nor ('atalan, there (‘xisl linguist ie varieties 
which it would perhaps be an exaggeration to call dialects, 
eonsiilcring tlu* rnt'iinln.g ordinaril)' attached to that word, hut 
which are none the less worthy of atlent ion. (JeniTally speaking, 
from various circumstanci'.s, and (‘.specially that of tin* recon- 
quest, by which the alrcadN-formed idiom of tlie ('hristian 
comjucrors and colonists was gradually conveyed from north to 
south, (\istilian has mainlaintd a uniformity of which the 
Kornamos languages afford no oth(‘r example. VV’e shall pro- 
ceed in the first instanci* to examine the most .salient leatur(‘S 
of the normal Cu'^tilian, .s|)oken in tlie provinces more or less 
elo.sely corresponding to the old limits of Old and New (‘astile, 
.so as to Ixt able afterwards to note the peculiarities of what, 
for want of a better expre.s.sion, we must call the (!astilian 
dialects. 

In some resfieOs fast Ilian is hardly fiirtlier removed from 
classical Latin than is Jtaliati; in others it lia.s approximately 
reached lh(^ .same* stage as J*ro\’em;al. As regards tin* tonic, 
acciait and the treatment of the Miwels which (ome after it, 
fa.stilian may be .said to he es.sentially a paroxytonic language, 
though it (Joes not altogether refn.se jirojairox) tonic accent na- 
tion and it would be a mistake to regard v(K;al>les like him para, 
Idgrima, rapidity iV'c., as learned words. In this feature, and in 
its almost universal ('onservation of the final vowels c, i, u (7;), 
faslilian (’omes very mar Italian, while it separates from it 
and approaches the (ij;il(;-Romari by its iiiodirication of the 
consonants. 

Vverls.— Vnrni;!! faithfullv preserves llic vowels 7 

b, u\ the cf)inp;».raliv(.*ly iiifieqm-nt insl.iiKes in wliidi e aiul 6 are 
treatefl likr / jinrl b imist liv attrihutcfl to llie working of an.ilogy. 
it r!ipht!iongiz< s / in ie, 6 in iw, whirl) niay lur regardc'n as a weakcin- 
ing of uo (sex'. Unman ia, iv. ^o). Sfiinetinies ir and ur in the inodoni 
latignagc arc* changed into i and r: ailla from s «■ 1 1 a (Old (‘asi. 
Stella), vispeva Irotn v < s p e r a (tilrl Cast, viesprra), castillo from 
cast f 1 1 11 III (Old C'ast. cadirlln), /rente from f r o n 1 e m (Old ( ast. 
frurnte), firm from f M c r 11 s fOld ra.st. fluecn). The W'ords in 
which / and b hav(^ kept their ground an; either learned words like 
medico, mhitn, or liave been IxiiTfiwttfl from dialects which do not 
huUi'T dijihthongi/ation. In many rases the old language i.*. inoie 
rigorous; thii'-, w’hile mofb‘tn f'.ist jlia.n has given the pr(.*fereiir<' to 
ntenle, corno, mndn, we lind in oM texts nvente, cuemn, tnuedit. 
I^it. a u makes o in all w-ools of jiojiular origin {rnsa, orn, tiu:.). 

Consonant tlie liquids /, ni, n, r there is little to be remarkcfl, 
except that tlie last-named letter has two ])ronun»:iation.s — one 
soft (voiced), as in amor, burla, tin; other hard (voiceles.s), as in 
rendir, tierra (Old Cast, i/i (liis case goes .so far as to double the 
initial consonant : rrerulir ) — and that « often ins^ ried fiefore 5 and 
d: en.xayo, mensage, rendir (redd ere). L mouillee (written //) 
rqirescnfs not only the Latin I, 11, Ij, l>ut also, at the beginning of 
words, the cornliiiiations cl, gl. pi, Li. fl \ llama (f la mm a), Have 
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(c 1 a V i 8), llovaf (p 1 o r a r c) ; the tendency of the modern language 
is. as in Catalan, to reduce ll to y; thus one readily hears yeno 
(j) 1 en n m). N moiiill6<* (?1) corresponds to the Lat. nn, mn, nj, 
and sometimes to initial n : nflo (a n n u m), daiio (d a m n u m), ‘Hudo 
(n o d u m). Passing to the dentals, except as an initial, t in words 
that are popularly curr(?iil and belong lo the old slock of the language, 
can only be derived from I-at. U, pi, and sometimes ci, as in meter 
(mitt ere), catar (caplarc), punto (punctum); but it is 
to be observed that the habitual mode of representing ct in normal 
Castilian is bv ch (pron. tch), as in derecho (directum), pecho 
(pectus), fib that we may take those words in which / alone 
rt'prescnlK ct as secondary forms of Icfinied words; thus we have 
bondito, otidjre, sanfn as secondary forms of th<? Itjarncd words 
bcndicio, octiibrc, sanrAo, alongside of the old pOj>ular forms hendicho, 
ocliubrn, sancho. J) corresponds in Ciistilian to Ijitin i between 
vowels, or i before r : anuido (a m a t u s) , padre (p a t r e m). At the 
j)rcsent ilay the d of the suthxes ado^ ido is no longer j)ronounced 
throughout tlic whole extent of IJie domain, and tJie same holds 
gootl also of lli (5 final d : aalu, pon 6 ^ for salud^ ported (from s a 1 u t e m, 
J) o n i to). Sometimes d takes the interdental sound of z (English 
t/i), or is changtsl into 1 ; witness the two pronunciatknis of tlic 
name of the capital —Madriz and Madril (adj. MadrileHo)* Tlie 
study of the siurants, c, z, s \ g, j is made a very (hdicate one l)y the 
circumstance that the inUTdeiilal pronunciation of c, z on the one 
hiind, and the guttural iironunciation of g, j on the other, arc of 
CfUTiparaliv^cly recent date, and convey no notion of the value of 
these letters before the 17th century. It is admitted, not without 
reason, that the sj)irants c, z, which at present represent but one 
interdental sound (a lis]M^<l s, or a sound bid ween a* and Kng. ih in 
thing), had down till about th<* middle of the lOlh century the 
voiceless sound is and tlic^ voictsl sound dz res])ectively, and that 
in like manner tiu? palatal spirants g, /, x, before assuming the 
uniiorm ])ronuiiciali()ii of the guttural spirant (--tierm. ch in 
Limh), luid ]>revi(>usly repn-seiited tlu; voiced sound of k (Fr. j) 
and the voicchfss souiul «)! .s (l^Y. ch), which are still tound in Portu- 
guese and in the Castilian dialects of t lie iK»rth-west. The substitu- 
tion of these interdental and guttural sounds for the surd and sonant 
spirants respectively did certainly not tak*; jilace simultaiu^ously, 
but the vacillations of tlu* old orlhogrii]>hy, and afterwards the 
decision of the Sjianish Academy, which supiiressed x ( — s’, x was 
relaijKscl for cs) anti allow’s only c anti g before* c ami 7, z an<l j befon* 
a, 0, Uy make it imjxissibltJ for us to follow, with tlie help of llit* written 
texts, tli(! course^ ot Hit! translorinalion. .S' now has llu? voiceless 
soutkI e\ en btd wtrn vo\v(!ls : msa (jironounctsd cassa)\ final s reatlily 
fidls away, <‘Spcci.'dly before! liepiicls ; todo los f<ir Uuios los^ vawono 
for vaiiior, fius. The ])rinci])al seuifce's eif -/ (g) are* Pat. ; and g 
liefore e and t (juego, jocnm; griife, gentein); Lat. initial 
5 (jabotiy H a J) o n t! m) ; Lat. .v (cojo, c. o x u 111) ; //, cl (consejo, c o n- 
s i 1 i u m; 010, o c ' I u in), 'I'he sources of z (e ) are l^at. ec, q\ (j, s 
{( iclo, c a e 1 u m; colza, c a 1 c e ji.; razou^ r a t i ei n e in; zawpofia, 
s y m p h o n i a). As regards the*, siurauts / ami v, it is to be ob- 
fieTvi!(l that at the be'ginuing ot a wortl / has in many instance.s been 
rejdaceel by the asjnraletl h (atlevwards silent), while in olhtsr.s mi 
le*ss current among the people tlie Iransleu'ination has not taken 
place; thus ive have hi'jo (f i 1 i u in) alongside of fiesta (f e s 1 a). In 
snnu! cast!S the / luis been ]ireser\'t!<l in eirder to aveiiel c<»n fusion t licit 
might arise irom ieleiitity eif semmi : the / in fiel (f i el e 1 i s) lias been 
kept for the sake of distinction freiiu hud (f e* 1 ), As for t', it lias a 
marke!d lemh-ncy to bi'coiiie confounded, especially as an initial 
letter, with the semant exple»sive h\ Je)se'ph ScaligeT'.s ])nn - hibac 
cst vivere — is api>lical)le to the Castilians as well as to the Gascons. 
// is now nothing more than a graphic sign, except in Andalusia, 
where the asjurate sound vejiresenti'il by it conies very near /. 
Words beginning in hue, where the h, not et ymologieuilly deriveei, 
marks the inse.*])arable asinratiem e)f the initial di]dithong %u\ are 
readily pronouuc<!d giu' throughout almost the whole «‘xtent of 
the domam : gih 7 t lor hiii'lc (olet); giicso tor hiuso (os). This 
giie extends ai.so lo words beginning with hue: guetio for bueuo 
fb o n u m). 

Jh flexion , — There is no trace of declension either in Castilian or 
in IVirtuguese, Some nominative forms Dios (anciently Dios^ ami 
iu the Castilian of the Jews Dh), Carlos, Mdtros, sastir (s d r t o r) — 
liavc been ado])ted instead of forms derived from the accusative, but 
the vulgar Latin of tlu! Peninsula in no instance ]iresents two forms 
(subjective ami objeotivi* case) of the niiuc substantive. The article 
is deriveil troiu i 1 1 e, as it is almost everywhere throughout the 
Uomance regions : el, la, ami a neuter lo: Ins, las. The plural of 
Hie first and secoml personal pronoun lias in the moth*ni huiguage 
taken a comiiosile form — nosotros, rosotros- which has been jmitixtt‘d 
in Catalan. Qnicn, tht* iiiterrogativo i>roiioun wliich lias taken the 
place of th(! old qui, seems to come from (j ii <• m. 

Conjugation , — The conjugation of ('astiliaii (luul rortugiuwe) 
derives a ])eculiar interest from the archaic features which it retains. 
The vulgar Latin of S]niin has kept the pluperfect indicative, still 
in current use as a secondary form of the comlitional (cantara, ven- 
dU'vay partUra), and, w hat is mori! remarkaVile still, as not occurring 
anywhere else, the future perfect (catddrc, tr«(/iVrr, partUre, formerly 
caiitdro, vc^idUro, partiiro), 'I'he Latin future 1 ms been replaced, 
as everywhere, by the juriphrasis (c a 11 t a r e habeo), but it I 
is wortli noticing that in certain old texts ot the i,sth cimtury, and i 


in the popular songs of a comparatively ancient date which have been 
preserved in Asturias, the auxiliary can still prhede the infinitive 
(habeo c a n t a r e) , as with the Latin writers of the decadence : 

Mncho tie mayor prei^io a s(!(!r el tu manto Que non serA el nuestro " 
(Berctx), 5 . Laur,^ str. 70), where a seer (h a b c t se d e r e) corre- 
sponds <?xaclly to serd (s e d e r e h a b e t). The vulgar Latin of the 
Peninsula, moreover, has pre.servcd the 2nd pers. pi. of tlie impera- 
tive (cantadf vended^ partid)^ which has disapt»«ared from all the 
other Romance languages. Another special feature of Castilian- 
Poriuguese is the complete absence of the form of conjugation known 
as inchoative (intercalation, in the present tenst!, of the syllable isc 
or eso bt!twecn the radical and the inflexion) , although in all the other 
tenses, exc<!])l the present, S])ani.sh show’s a tendency to lay the accent 
upon the same syllable in all the six persons, which was the object 
aimed at by the inchoative form. Castilian displaces the accent on 
the ist ami and pejrs. ])1. of the imperfect (canldbamos, cantdhais), 
of the plu])erfect indicative (cantdramos, cantdrah)^ and of the 
imperfect subjunctii e [cantdsemos, cantnseis): iiossibly the impulse 
to this w’as given by t he forms of future jicrfect cantdremos^ cantdreis 
{cantartmus, cantarltis), Tht? and jiersons plural W’ere formerly 
(cxcej)! in tlu! ])erf(!ct) -adcs, -edes, -ides: it was only in the course 
of the i6th century that thijy got reduced, by the falling away of 
d, to ats, ets and is, 'I'he verb t! s s e r e has been mixed, not as in 
the other Romance languages with star c, but with s e d c r e, as is 
])roved by older forms seer, siedes, sieden, seyendo, obviously derived 
Irom s c (1 e r c, and wdiich have in tlii! texts sometimes the mtsaiiing 
of “ lo bo seated," sometim(!S that of " tt> be," and sometimes both. 
In old Latin cJiarttTs also s e d e r e is frinpieiitly met with in the 
sense of esse: €,q, " sedcat istum nieiim donativnin qiiietum ct 
.securum " (anno "'here sedeat — sit. Tlie ami pers. sing, of 

the ]>resent ol scr is m'.v, wliich is best ex])lained as Ixirrow’ed from 
the imptjrfecl (fru.s), tliis tense being often use’d in Old Spanish 
with the meaning ol Hu! present; alongside of eves one! finds (but 
only in old docuiTU'iits or in dialc^cts) sos, fornu'd like! sois (and p<!rs. 
j)l.) ui>on somos. 'I’he aceiuituatioii in t he* inflexion of perfects in the 
conjugation called strong, like hiibUron,hizi6Yon, which correspond 
to h a b u e runt, f c c 6 r u n t (while in the other Romance 
languages the Latin type is erunt : Fr. euvent, firoit), may be 
rf!garcled as truly etymological, or rather as a result of the assimila- 
tion of these ]ierlecis to the perfects known as weak (amdron), for 
there are tlialectic forms having the iwxent on tlie radical, .such as 
dixon, hizon. 'J'lu! past ])articii)le of I’ei’bs in er was formerly udv 
(u t u s) in most cases; at present ido serv(!s for all verbs in cr and 
rV, except some ten or tw'elve in whicli the jiarlicijile lias retained the 
1-alin form accented on Hu* radical ; dicho, hccho, visto, Ac. It ought 
to be added that the past participle in normal tkistilian derives its 
theme not from the perfect, hut from the infinitive ; habido^ sabido, 
irom haher, saber, not from hubo, supo, 

Castili.xn Dialects.- -I'o tliscover the fcuitures by which these 
are ilistinguisheil from normal C'astilian we must turn to old cluirters 
and to certain modern compositions in which the jiroviiicial forms ol 
sju'cch have been rejiroducetl more or less lailhfully. 

-I'lie Asluriaii idiom, called by the natives bahle^ is 
dillcrentiated from tlu* Castilian by llu! following characters. Jc 
occurs, as in Ohl Castilian, in words formed with the suffix ellttni 
(castiellu, porticllu, while modern (^aslilian has reduced te to i. 
C, i, u, iM-isI- tonic for a, e, 0: penes {penas), grades (gracias), csti 
(este), jrenti {irevte), llechi (leche), mudu (nodie), iniii (uno), primcrii 
(primero), 'I'liere is no guttural spirant, j, hut, according to circum- 
stances, r or .Y (,*.); tlius Lat. cl, Ij gi\ es r ; vcyn (*v e c I u s), espeyu 
(s }) e c ' I u in), consevti (c o n s i 1 i u m) ; and after an 1 this y is 
hardly perceptible, to judge by the fonns fiu (f i 1 i u m), tstoidos 
(Cast, escogidos), Castiu [Castilla): Lat. g bt'fore e and 7, L.at. initial 
i, and I.al. .s.v, x, give .v ( 5 ) — A/Vn/c (g e n I e m), xiidiu (1 u d a e u s), 
baxn ( 1 ) a s s u s), coxu (c o x u .s), floxu (f 1 u x u s). Lat. initial / 
has ke]>l its ground, at least in ])art ol tlu* ])rovince : fiu, fueya (Ca.st. 
hijo, hoja), A very markcil feature i.s the habitual " moiiillure " of 
/ and n as initial Idttei’s : Ueche, lleer, Uuna, Hutu: non, hunca, niicve, 
hubc, Willi respect to intlexion the following forms imy be noted : 
])er.soiUil pronouns : i (iUi), yos (illos) ; possessive pronouns ; mi6, pi. 
mios: to, tos: so, 5c».s- for Ixith masc. ami fern.; verbs ; 3rd pens. pi. 
iiu]). of the 2nd and 3ril conjugations in in lor ien (Cast, ian): train, 
tenin, facin (from facer), /i/ii (irom /cr), and even some insUnces 
of the 2nd )»crs. sing, (ahis ; Cast, habias) ; in.stances of pres, siibj. 
iu ia for a (sirvia, niHia, sepia). The verb ser gives yes (some- 
times \eres) in the 2nd jiers. sing,, ye in the 3rd. Facer 0 
appears uiuU'r two forms — /iircr and jer — and to the abridgt*d 
lorni corre.s]>ond feis, fiendo, fiin, Ac. Ire often appears under 
the form dir (antes de diros — antes dr ircys), which it i.s not neces- 
sary to ex]»laiu by dedre (see H. Schuchardt, Ztschr, /. tom, PhiloL 
V. 3 T 2 )* 

^avavfcse^ Aragonese, — In its treatment of the post-tonic vowels 
this dialect parts company with nornuil Ciistilian and comes neiirer 
CiitiUan, in so far as it drops the final c, especially after nt, rt (mont, 
plazicnt, mueri, fuert, parents, gents); and, when the atonic e has 
vlropped after a v, iliis v becomes a vowel — breu (l>reveni), 
grieu (*g r c e in), nucu (n o v e m), Navarrese- Aragonese has the 
diphthongs tc, uc from tonic ^ and d, and adheres more strictly 
to them than normal Castiliiin docs — cuende (c 6 m i t c m), huey 
(h u d i c), pueyo (p 0 d i u in), yes (C* s t), yeran (C* r a n t), while 
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Cistilian says conde, hoy, poyo, es, eran. The initial combinations 
cl, pi, fl have withstood the transformation into ll hotter than in 
Castilian : piano, pleno, plef>a, clamado, flama arc current in old 
documents: and at the present day, although the / has ctimo to be 
** mouill6e,'' the first consonant has not disappeared {pUupna, pllora, 
pllano — pronounced pljuma, ^Src.). LcU. ci gives it, not ch as in 
Castilian : naeyt (n o c t c m). desiruiio (d c s t r u c t ii ni), prtweito 
(p r o V e c t u m), dito for diito (dictum). D between vowels 
kept its ground long»:r than in Castilian : documents of the 14th 
century supply such forms as vidieron, vido, hiidio, provedir, redeniir, 
prodc::a, Benedit, xndiendo, cSrc.; but afterwards y came to be substi- 
tuted for d or dj : veyere (v i d e r e) . seyer (s e d e r e) , .fCAYi (s 0 d 0 a t), 
p>.v£) (g a u d i u m). enueyo (i n o d i 11 m). Initial / does not change 
into h : fillo, frito. Xavarrese- Aragon esc does not possess the 
guttural spirant (/) of Castilian, which is here rendered according to 
circumstances either by g (Fr. /) or by // (/ moiiillee). but never by 
the Asturian x. Certain fo»ms of the'eonjugation of the verb ditlcr 
i'roiu the Castilian : dar, cstar, haver, saber, poner readily form their 
imperfects and imnerfect subjunctives like the regulii;‘ verbs in ar 
and er — hameron (Cast, hubieron), rsiamn (C'^ist. estHlneron), said 6 
(Cast, supo), dasen (Cast, diesen)^ ponirsr (Cast, pusiese) ; on the otlier 
hand, past participles and gerundives formed from the perfect arc 
to be met with — fisirndo for faciendo (ju'rf. fiso), imdetuio and tmddo 
for trninido, ienido (])erf. titvo). In the region bordcrir.g on Catalonia 
the simple perfect has given way belore the periphrastic form pro]>cr 
to Catalan : voy cayer fl fell), ra /t! (he has done), vamos ir (wo went), 
the imperfects ot verbs in er, ir, moreover, arc fouin! in elm, 
iha (conteba, sttbiba, for rnmia, subia), and .some j^resent.s also ocnir 
where iho C^bilan inllnence makes itself h'lt : rstff;o (Cat. estirh), 
vaif^o (Cat. vai^), veipo (C-at. vcir). Navarn\s(?- Aragonese makes use 
of the adverb en as a pronoun : Jio les cn dnren pas, no*n In ha, 

Andalusian. — -The word '* dialect ** is still more a|>propriately 
a|>plied to Andalusian than either to Asturian or N a v'anese- Ara- 
gonese. Many peculiarities of lUomuK iation, however, are com- 
monlv called Andalusian which are far from being eonfmetl to 
Andalusia proper, but are met with in the vulgivr speech of many 
parts of the C-istilian domain, both in ICurope ai\d in .Xmerica. Of 
these l>ul a few occur only tlu-re, or at least have not yet becii 
observed elsewhere than in tliat great: ])rovincc of soiithefn Spain. 
Tliey are the following : L, n, r, d between vowels or at the end 
of a word disappear: sd {sal), {sol), vice {vienv), tivc (lienc), paa 
and pa {para), tniu (mira), naa aii<l na {nada), too and to (todo). 
D is dropped even from the b(‘ginning of a word: e {de), inero 
{dinero), on (don). P»efore an ex]dosive, /, r, d are often represented 
l»y f: saif^a (salt!a), vai<;a {val."'r.], lait'o {larqo), maire (nmJre), paire 
[padre), Lat. / is mo^e rigorou^lv r(‘pr(*i!eiited by h than in r.ornud 
C'astilian, and this h here prvs(‘r\ es th.c aspirate sound which it has 
lost elsewhere; habld, horma (forma), hodcr an? pronounced with a 
very strong aspiration, almost identical with that of The Ainla- 
hisians also very readily write these words jahta, forma, foder. This 
aspirate, expressed by /. often ha?» no ei vmological origin; lor 
example, fandalo, a nickname apjjlied to Andalusians, is simply 
the word Andalus pronoun c.(.‘d with the strong aspiration character 
istic of the inlLabimnts of the province. ( s are faMom pronounced 
like s \ but a feature more peculiar to the Amlalnsians is the iiivci.se 
process, the softened and interdental pronunciation of tlie s (the 
so-called cecet)) ; zefior (seilor), cS:c. Jk?forc a consonant and at the 
end of a word s bcLoines a simple espira^ion : mihmo (nthnw), JHoh 
(Dios), do renles (dos realms), Jn the inflexion of the verb there is 
nothin-' speciid to note, except some instance?! of -and pers. .sing, of 
the pc rrect in tss for tc ; estnvistes, csfuvil.es, for -evidently 

a formation by analogy from the Jiid per?;, of the oilier tenses, which 
all have s. 

It is with the Andalusian dialect that we can most readily assi> 
ciatti the varieties of Castilian which are spoken in South Amciica. 
Her(‘ some of the most clioractcristic fcratiires of tlio language of the 
extreme south of Spain are nprcKluced -(dther because the Cas- 
tilian of America ha.s spontaneously passed through the same 
phont'tic tran.sforiiLat ions or because Hie Andalusian element, very 
strongly represented in colonization, succeeded in transporting its 
local habits of speech to the Xew World. 

/.rewcic.— -J’rocfeding on inadequate indications, tlie existence of 
a T^eonese dialect Ir.is been imprudently .'idrnif ted in .some quarters; 
but the old kingdom of Leon cannot in any way he con.sidered fi.s 
constituting a linguistic domain with an imlividtiality of its own. 
The fact that a poc?rn of the i ph cenlurv fthe .dLcxandru), and 
certain redactions of th oldest Spanish codt?, the l^'ucrn Juzqo, have 
a T.eoneS'j origin ha.s been made loo much of, and has h d to a ten- 
dency ro loralizo cxc^s 5 -ively certain fcatjires common to the whole 
western zone where the transition take.s place from Castilian to 
Galician-Portuguese. 

3. Portuguese.-— Portugucse-Galician constitute.^ the second 
branch of the Latin of Spain. In it wc must distinguish — 

(1) Portuguese (Porlu^uez, perhaps a contraction from the 
old PortugaUz - Portugalensis), the la^uage of the kingdom 
of Portugal and its r(jlonie.s in Africa, Asia and America (Brazil); 

(2) Galician (Gallego), or the language of the old kingdom of 


Galicia (the modern provinces of Pontevedm, Coruna, 
Orense, and Lugo) and of a portion of the old kingdom of Leon 
(the territory of Vierzo in the province of Leon). Portuguese, 
like Castilian, is a literary language, wliich for agts has servexi 
as the vehicle of the liuTalurc of the Portuguese nation con- 
stituted in the beginning of the 12th century. Galician, on the 
other hand, wliicli began a literary life early in the middle ages — 
for it was employed hy Alfonso the Learned in his Cafiligas in 
honour of the N’irgin*— iJccax t’tl in proporlion as the monarchy 
of Castile and Leon, to which (hdicia had been annexed, gathered 
force and unity in its .sonlliwanl eonf|nest. At the present 
day Gallegi), whiiL is simply Portuguese variously modified 
and with a development in .some respeets arn*sled, is much les.s 
important than Catalan, not only Iveaiise tlie Spaniards wlu) 
speak ll (j,Soo,ooo)are fewtT thun the (‘atalans (3,500,000), but 
id.so because, its literary eiiltiire having been early abandoned 
in favour of (‘a.stilian, it fell into the vegetative condition of a 
provincial patois. Speaking gimerally, Portuguese is furtlier 
removed than Castilian from I.atin; its (Itvelopment has gone 
further, and its aelual forms are more worn out than those (^f 
the si.ster language, and hence it has, not witluuit reason, he(!ii 
compared to French, witli which it has some ^'ery notable 
analogies. But, on the other hand, Portuguese has remalrv^d 
nion? ex(‘lusively Latin in its vocahiilary, and, |)arlii‘ularl/ 
in its eonjupiti(»n, it ha.s managed to preserve .several features 
which give it, as t:om])are(l willi Castilian, a liighly an haie air. 
Old J*orlngnes(‘, and more csjiecially the pocjlic langna;(e of the 
13th century, reixaved from tlie language of tin? tronhadours, 
in whose poetry tin? earlier Portuguese poets lonnd mneli of 
th'Mr inspiration, certain words ainl ( ertain turns of expression 
whi(?li have left upon it indehble trac es. 

S, d with the ar.reni have not f>c?on diplif Iinngf'/cd 
into te, HO, ue ; pd (]> e (1 e m), dez (d e c e m), bom (l> o n n !i), pode 
(pot cl), (^n the otlier haml, j 'ortugnrsj? lias a laijn? immbor of 
strong (liplit hongs ]>ro(Iiice(I bv the ai t laci ion ot an i in iiialus or 
the resobition of an exi>lo?iivc iiitr) * : rtiilm (r a b i a), fcira (I c r i a), 
frito (f a c t 11 m), srixo (s a x u m), oito (o c t o). A ([iiite peculiar 
feature ot the language otciirs in the "nasal vowels," which an? 
(orined by the L«atin accented vovv(?Is followed bv m, n, or nt, nd i 
be ( 1 > c 11 c), grd (g r a 11 d c in), bd (b o n u m). 'rUesc nasal vowels 
enter into combination with a final atoiiic vowel ; irntdo (;; e r m a- 
n u s) ; also amao (a m a 11 1), sermdo (s (? r m o n e lu), when? 1 he 0 is 
a degenerated representative of the Latin tmal vowel, In Old 
Portuguese tho nasal vowel or diphtlnuig was not as now inarlosl by 
the til (~), but was expressed iiulittereiUly and without leganl to t ho 
etymology by m or n: bem (bene), tan (1 a n t n m), disscront 
(d i X e r u n t), sermom (s e r in o n e m). TIu; Uu in diplil hong an 
is rendered in PortugiieJie by ou {tam>, a 11 r 11 in; puiuo, pa u e 11 ni), 
also pronounced oi. With regard Ut the atonic vow(?ls, there is a 
tendency to reduce a into a vowel resemlding the j-r. c " mnet," to 
pniiiounee o a.s u, and to dra|> e after a gioup of consonants ((^71/ for 
dimtr). 

Consonants , the most rem;irkal)Ie huiture, and (hat which 
most distinctly marks the wear and tear througli which the tanguago 
has picswjd, is the dis-jaripc-arance oi llie median consonant / and n ; 
coroa (0 o r o n a), lua u n a), pGr, formerly parr (p o n e r e), tonego 
(c a n o n i c u b), vir (v c n i r e), dGr, formerly door (d o I o r e lu), 
pafo (p a I a t i u in), saude (s a lute mb />c//r# (p e 1 a g u ? ). Laf . 
b pitsses regularly into v : cavallo (c a b a I I u k). favu (f a b ai, arvore 
(arbor cm); but, 011 the other lumd, Latin initial v readily iendu 
to become b*, bexiga (vesica), bodo (v o t u m). I.iit. initial / 
never becomes h : faser (f a c e r e), fih (f i I 11 m). I-irt . c before e 
and i is representefl either by llie land .sibilant s or l;y Itie soft z. 
Lat. g between vowcrls is diopjied before c ami t : Icr for leer (I e- 
g e r e), dedo (d i g i t u m) ; the same is the case with d, of course, in 
.similar circumstances : remir (r e <l i m r r e), rir (r i d e r ej. Lit. 

; has assumed ihc sound of the hrcmii j. I'iie Latin tornlnnalion.s 
cl, fl, pi at the beginning of wonis arr? iruinJormcff in two w'ay?! in 
words of popular origin. Kit her ll)e initial t(m.s<m;Lnt is retained 
while the / is cliangcxl into r : cmvo (c 1 a v n ni). prazer (p 1 a c e r e), 
frov (1 lor cm); or the group is clianged in ch ( - Jr. th, C'atai. x) 
through the intermediate sounds hj, fj, pj \ chamur (c 1 a mare), 
chao (p 1 a n u :>), chamma (f 1 a rn m a). Within flu? word tl/e .same 
group and other groups also in which the second consonant is an I 
produce / rnouill^e (written Lh, just as n mouill6e is written nh, as 
in Frovcn9al) : ovdha (o v i c ' 1 a), velho (•v e c 1 u .s) ; and sr>melimcs 
CM : facho (f a c M u m), ancho (a in plum). Liit. a.s or sc before e 
and i gives x (Fr. ch): baixo (1) a 8 ?; u s). faxa (f a s c i a). The group 
ct is rcfhiced to it : leito (I c c t u m), pc%to (p c? c t u s), noite (n o c- 
t e m) ; sometimes to ut : douiu (d o c t u s). Such words as fruto, 
fcto, diletQ arc modern derivatives from the learnerl forms fruclo, 

XXV. iq 
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vecto^ diUcto, Luc. cs bccomrs is : seu (s e x); or isc^ x (— Fr, ich^ 
ch) ; seixo (s a x u m), luxo (I u x u m) ; or (jven ss : disse (d i x i). 

Inflexion, J’oruipiin sw aiiiclc, now reduced to the vocalic 

f ^rtti 0 , a, os, as, was lo (t;xccj)tion;dly also el, which still survives 
in the expntssioii lil^h'ei), la, los, las in tlic old Jani'uage. Words 
O'.iing in I in the sinpfular l{i.s<; the / in tlie plural (because it then 
1 >' :omcs merlian, and so is dropfu;<J) : sol (s o I c in), but sons (sole s) ; 
11 . )sc haviii" ai> ni the siu/j. lorm the jdnral cither in ties or in oes 
a ’.ordiiifj to tJjc elymolo»'y : thus cTio (can cm) makes odes, but 
tu CIO maicoft va^ocs. As re/^ir<l.s the pronoun, mention must be made 
tj\ the non-elymological Jonns of the jieruonal mm and of the 
iv.niniue ]K>sse.s.sivc minhu, where the second n has been brought in 
b}' liie initial nasal. .Vortugiiese conjugatifui lias more iluit is 
j I er(?sting. In <iie personal sufiixes the iorms of tiie 2nd ])ers. pi. 
iit 'icfrs, ('(las, idus lost the d in tile i^lliceni.iiry, and have now become 
tf.t.:, fils, is iJirough the intermediate funn.s avs, ves, eis, 'J lie form in 
lia.s per.sjsl<!(l only in tlio.se verbs where it was protected by the 
: 1, sonant. i n or r preceding it : pondcs, tandcs, rindas, amardvs, and 
also no doubt in some forms of tlie ])ri:s»‘ut of lh<; im]»t;rative, where 
H'f’ tlieine has been reduced to an cxlraonlinary degree b)' the 
tli.- i])jiearance of a consonant and tlie contraction of vowels ; ides, 
treks, Icdcs, iVc. Portuguese is the only Kom.ancts language whicli 
po isttsses a personal or conjugated infinitive ; aniar, amar-cs, atnar, 
cn:ar-mos, amay'dcs, amar ci,r, c.g. anies dc sair-mos, " l>efore wa; go 
o7it.” Again, Portugnese alone as j)ie:ierv(;d llie ])lu]»erfect in its 
<a“i pjial meaning, so that, for t;xaiu])le, amara (a lu a v e r a in) 
'^.'..liJjes not inenily as elsewlKire *' 1 would love," i»ut also *' i had 
Ined.'* 'I'lie iulure perfecl, retained iv.\ in Castilian, lias lost its 
^o^/el of infle.xitui in the j.sl and ;p\l ju is. sing, and con;;e()uently 
Iv. amv^s Ual)le. to be confounded witli the iutinilive, (auiay, rnidiv, 
'pr Hr), Portuguese, though Jess frequiuitly th,m Casiilian, tunploys 

i. ; (t e n e r e) as aii auxiliary, alunge-iide ol (iter: and it also sui.j.le- 

j. a nts the use. of c s s e r e wit h s e d c r e, which luriiished subj. 
.v; I, the iinjK’vativ'e sa, srdc, ihe gerundive scfido, the jiarticijile suh, 
jLt< 1 some ot lief (ense;; in the old language. Among the peculjarjti<*s 
oi Portuguese conjugedion may be luenlioned— (/) the assiinilalioji 
oi tlie ;ir<l )ie]’s. siivg. to I he. isL in .slron;; ]a;rlecl.; {hoicva, puda, i/uix, 
/■■• ), while C’as! ilian has Jnihc and httbo; (2) the iiii]K rl*;Cts 

i:» ha, vniha (iroiu 'pov, lev and vir), which are accented on the 
V >, lical in ordrr lo avoid tlie losfs ol Pie u {poulu would have ma<le 
p > ' a), and whicfi substifnte it and i for 0 and a in order to distingui.sli 
jr au the present subjnnc.t ive (ponha, ivuha, vnuha), 

iialuian,- /'linost idl tin* idioneiic leatnns which distingnisii 

Portugues(‘ from Castilian e.n? ]io!;iie‘'sed l y Callego also. Porlu 
giiijse and (hdici.an e^’en now an; prac ically (»ne la.iigu;i.g<*, .end still 
m<Te was tins the c.istr lonner.'y t Ihe idcidily I'f the two idioms 
would bi'Ct'iiie slill more olivious if the (.rtliograpl.y (inployed b\' 
the fialicians were nuwe slricily phian.lic, anil if certain traiiscri]* 
liims of sounds borrowed from Ih'* graiuiu.M* oi the offici.al hinguage 
(C.'istilian) did not veil the true prcuuineiaiiou of the dialect. If is 
til. '..ted, for e,‘:arn.ple, that (hillego does nid possess n.tsal d']d)t!iongs; 
still it may be e.otici' lisl once for all that such a word, as ]> 1 an n s, 
vliitdi in C.'iliciaii is written so.melim<'-; r/.fo/ and se.metimes chnu, 
Cannot ])(' \'ery ivniofi^ from the PoT'lt;;;tie.' e na.sal prom inci.'d ion 
chno. One of the most mdalile ililien'nce.s between normal Portii 
guose and tialician is the sub.stitntion of tlu' snrd spirant in place ol 
t ha soiianl siiiranl for tlie ].,at. y Indore al! \'ow< Is iuni ^ Indore r and i : 
xuez (j n d i c e in), Pi^rt, jufr ; xutifo (j n n c I n m), I’ori, iuitfo ; 
xrjitr (gent cm), Port, finite. In conjugation the peculiarities 
oi (lallego are more marked; some I'lnd tlvir CNpI.'Tvition w'ithivi the 
<li:ilect itsell, ollieis seem to be due, to Cas.tiiiim iullnuice. 'i'lu* 2nd | 
persons jiliiral luivi' still their old form ades, edes, ides, so that in (his 
instance it w'oiild .seem as if Gallego had been .'irrcded in its jirogress 
V. hiie Portngnc.'^e h;id gone on ju'ogre.ssirg; but it is to be ob.serveil 
that wdth these full forms flu* grammari.ans admit contractinl forms 
Sis well ; (is (Port. <7/.'.), As‘ (Port, ris), is (Port. is). ',1 he ist pers, sing, 
o! the perlect of Conjugations in cr and ir has come to be ctmiplicated 
by a n.'isal resonance similar to that wdiich we find in the Portuguese 
mim \ we have vctidin, parfin, instead of vnidl, parl\ and by analogy 
this form in in luvs expanded itself also to the j't'rfect of the conjuga- 
tion in ar, and falin, cardhi, for falef, fardel, are found. The second 
]uTsons of the same ten.se take the taidiiigs the, vhas in the singular 
and chides in the plural; falachr or pehuhes (fabulast i), fala- 
chcdcs as well as faldstcdcs (f a b u 1 a s t i s), Intirhe or hatiche, jd. 
hatestes or batcchcdcs, &c. Ti (t i b i) having given chc in Galician, 
we see that faJasti has become falachr by a jilioindlc iwoeess. The 
3rd pi'rs. sing, of strong pi'vfeo.t is not in v as in I’ortuguese {hmcvc, 
pode], but in 0 {houho, puido, souho, couho, ^c.); Castiluui influence 
may b<* traceable liere. If a contemporary grammarian, Saco Arei', 
is to bi* trusted, Gallego would firm an iiksolute excejititm to the 
law of Spani.sh aeeentuatiou in 1h<* imperti'ct and ])luporfect indica- 
tive : fulafxtwas, falahddcs; hatidmos, batiddes; pididvios, pididdrs) 
an.l jalardmos, falarddc^^', hatvrdnws, bafcrddcs; pidirdmos, pidirddvs, 
'I'liC luture jH'rfect indicative atul ilv auperfeci subiunciive, on the 
Dt her hand, would seem to be accented n'gnlarly : jaldrrmos, pr.d- 
semos. I'hc ini])ortant iiuestion is worth tuitbef study in detail. 

BinuociKAi'itY, — On the general subject the most important 
works are K Idiiv., (irammatth cVr ri^Jiiauischcn Sprachrn (“>th ed., 
Bonn, i8i>2) and ktymoloiiischcs U'Ortrrbiii h dcr toifi.ittisrkcft Sprachen 
(^thud., Bonn, 1878), \V. Mey<T l.ribb', ihammatik der romanischen 


[LANGUAGE 

Sprachen (Leipzig, 1890-1894); G. Koning, Lateinisch-fomanisches 
Worterbuch (Paderborn, J.890-1S91). See also A, Oirnoy, Le Latin 
d*hspa^ne d'apyes les inscriptions (2nd ed., Brussels, 190G). (i) 

Catalan.— A. Morel-Fatio, " Das Calalani^clic,** in G. Crober’s 
Orundviss dcr romanischen JOiilologic (1888) ; li. Vogel, " Neucatalan- 
isclie Studien,'' in G. Kiirting'.s Nepphilolofjische Studieu (Heft 5, 

1 88(d ; M, Mild, y Fontanalfi, iJc los Trovadoves en Lspaila (Barcelona, 
j86j), and Estiulios dc k?tf;ua caialana (Barcelona, A* 

Miissaiia's introduction to Die ccUalanisch^ mciriscJic Version dcr 
sicben aieisen Mcister (Vienna, 1S7O) ; A. Nouell y Mas, Andlisis dc 
la Ikn^a caUilana antif'u cumparada ah la moderna (Manresa, 1895); 

J. P. Ballot y Torres, Cramahea y apologia dc la llcngua cathulana 
(Barcelona, 1815); A. de Xkdarull, JCsludios, shkma graniatical y 
crcidomalia dc )a Icngua caialana (Barcelona, i8().^); P. Fabra, 
Conlrilnmd d la gvamaiica dc la llcngua caialana (H;m;elona, 1898). 
For the Catalan dialect of Sartiinia see G. Morosi," L'Oclicnio dialetto 

! Catalano di Al;dioro in Sardegna," in the Miscellanea di fdologia 
I dedicala alia memoria del Prof* Caix e Canillo (Florence, 18S5), and 
F. Komoni, Sardismi (Sassari, 1887). (2) Castiman.— Conde dc la 

Vihaza, Liibliotcca histdrica dc la filologia castcllana (Madrid, 1893); 
A. Bello, Grarndtica de la Icngua castcLlana (7th ed., with notes by 

K, J. Cuervo, Paris, 190s); K. J. Cuervo, Apuntaciones crilica'i sobre 
el Icnguaje bogotano (^th od., l^aris, 1907); G. Buisl, " Die sputiische 
Spraclie," in G. Grulier's Cirundriss dcr romanischen Philolcgic] 
P. Funster, Spanischc Sprachlehrc (Beilin, 1880); B. Corra, Lingua c 
Itilcraiuva spagnuola dcllv vrigini (Mihoi, 1898); IC Men^uidez Pidal, 
Alanual elemental ^de gramdlica hislurica rspahvlu (Madrid, 1905); 
F. Al, b'sseiyii, Liudes dc phondii(inc cspagnvle (Paris, 1907); C. 
Michaefis, Siudien eur romanischen Wortschupfung (Jadj)zig, 1871;}; 

A, Keller, liistorischc L'ormcnkhvc da spauisLlu n Sprachc (Murrliardl, 
189.)); 1*. de Mugiea, GramtHica del uistcllano a^Higuo (Berlin, 1891); 

B. Padilla, Cramdtica hist Orica dc la Icngua cash liana (Maclrid, ; 
J. J). Al lord, “'Hie Old Spanish Sibilants." \Vi Studies uiui Suits in 
J'hilology (Harvard Unixersity, Canihiiilge, Ahiss., 1900). For 
Asturian, .s<‘e A. de X'ialo y Hevia, Vocahnlariu de las paiaOras y f rases 
(jiic sc hfjhlan en Asturias (Madrid, 1891), and Hie CoLccciOni dc pocsius 
en dialido asluriano ((.Ivieclo, 1839); for Nax'arre.se-Aragi.uiese, sec 
J. Boian, Diccivnario dc voces arugvncsas (2nd ( d., Sanigosua, 1^83); 
ior AiuUdu.sUir., the soarcliing study ol 11 . Sohuchardt in the Acit- 
sihrift fiir romauischc Philologic, vol. x'.; and for LeonovSe, K. Menen- 
tle/ i’idal, " El Dia cclo leones," in the Prristu dc archivos, lihliotecas 
r nniseos (Madiiid, J9o(>). K. J, C \\vx\ o’ Apuntaciones (noted abc/vt.) 
i.s the leading authority on American Sjiamsh. The following 
c.Uions nuiy be coicsultid, but witli caution; L, Abiille, Jdioma 
vacPniul di’ los Aigentinos (Paris, 1900); D. Gnuiada, ^'vcabuiai^io 
lioplutcnsc ra:o)uulo (Montevideo, 1890); J, Fernriiidez Ferraz, 
yahuallismos dc t (uda Kic<r (San Jos6, 1802), ami C. Giigini, 

ui'io dc barharismos dc Costa Pica (Siin Jose. 1893); A. Aknibreho, 
Jiondurehismos (‘J‘egi!ci|gd])a, 1897), MarUen, Tlcc 

J’honology of the Spanish J>ialcct of Mexico City (Baltimore, 1890;; 
J. Sanchez Somoano, Modismos, locitcioncs y ierminos mexicancs 
(Madrid, 1892), and F'. Kamos i Duarte, Jh\.cionario dc mejicanismos 
(iM(‘xico, i»S93): J. de An>na, .Vtuiviiario dc pcruanisnios (Eima, 
1883 ); J. Cah.aiu), 2,1 Caslcl/ano en Vciu'::ucla (Caracas, 1897;. { 3 ) 

PoKTUCiUKsji. J. Cornu, *' J.)ie portugiesisihe Spraclie," in G. 
Gibber's Giundriss da lomanisihcn J^hiiolvgic] F. A. Cuclho, JLcoria 
da conjugafuo cm laitm c portuguez (Lisbon, 1871), and Vnc^^lbcs 
da lingua portugucca (Oyiorlo, 187.1). For Galician, see A. Fernan- 
dez y Aiorales’s }:.nsayos pUtUos de benciano (Le«.m, 1801): Al. K. 
Kodrigue/., A punk s gramaticalcs sobre cl romatuc galicgo dc la 
cronica Iroyana (La Coruna, 1898), and Saco Arce, (jranuilica 
(.allcga (Lugo, i8(>8); for other dialectical varieties, see I. J. da 
F'on.M ca, -V<>fo<’.v dc philologia accomodadas d lingoa hrasiiiana (Kio 
lie Janeiro, J88.s); J. EeiLe de Vasconello.s, Dialcctos beitbes (Oporio. 
i88.|), aiul Sur Ic d'ialec.k portugais de Matao (Jaslion, 1892). 

Importiinl articles hy many of the abov(‘ wriiers, and by other 
jihilologisls of note, will be found in Fomania, the ZciUchnft fitc 
mmanisihe Phiiologic, the Fevuc dcs langites romancs, the Fecuia 
lusitana, the Feme hispanioue, the Bulletin hispaniijuc, CuUuta 
espaiiula and the Archie fiir das Sludium der ncucrcn Spraclu'n, 

(A. M.-Fa.; J.F.-K.) 

Spanish Literature 

The name Spanish, iu connexion with literature, is now 
gemTiiliy restricted to works in the Castilian tongue. In the 
lirescnt article it i.s taken in the Nvider .sense a.s embracing 
tlie literarx' productions of the avJioIc Iberian Peninsula, witli Uk* 
cxce]>liorus of Portugal and of Galicia, the latter of which, a.s 
H'gards language and literature, belongs to tlie Poituguc-se 
domain. Spanish literature thus considered falls into two 
divisions — Castilian and C'atalan. 

I. Castilian Literature. — Of the* Casiilian texts now extant 
none is of earlier date than the 12th century , and ver\' pr<dxib]y 
none goes farther back than 1150. The text genenUly acce)'ted 
as the oldest — the Mystery of the Magiatt Kings, as it is rather 
inappropriately designated by most historians of literature — 
is a. fragment of a short semi-liturgical play meant to be acted 
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in the church of Toledo on the feast of Epiphany. Manifestly 
an imitation of the Latin ludi representoJ in France during the 
early years of the 12th century, ilie Spanish piece cannot have 
been composed much before 1150. 

The national hero Rodrigo Diaz de. Uivar (ch 1099), better 
known in history by tlie Arabic surnanie of the Cid, was ('cle- 
brated in the Milgar tongue in two poems, neither 
of which has eoiue down to us in iis entirety. Thv 
more ancient cafi(a,\ usually entitled Pocma dd 
Cidf since it was originally (diled (i/To) bv Tomas Antonio 
Sanchez, relates in its lirst part tlu’ valiant deeds uf llio 

Cid subse(]uent to his quarrel witli Alplioiiso \T.; in the seei>nd 
the (‘apture of Valencia, tlie rcoMia'iliation of the licro wiih the 
king and tlie marriage of his daugltters with the infantes of 
Carridn; and in the third the tixa.son of Ihc inCinU‘s, llic ven- 
g(Mnct5 (d the Cid, and the secuiul marriage t t his daughters 
with tlie infantes of Na\Mvre and Aragon. The narrative of the 
last years of iJie Cid, whieJi closes tlie ejiie, is murii curtailed. 
Whilst in the Pocma tJic Cid a])pears t! c h ynl dt- 

ploting the necessity of separauiig fruiu hi., king, tlie Cid (-f the 
.second poem, Crdnica liinada dd Cid. is idni. st a rtbt l and at 
least a refractory vassal who dares treat his s(.vt‘rci‘rn as an 
equal. The portion of the Crdnica wJiicIi lias been preerved 
deals in the main with the youth vl Kedrigo; it contains liu' 
primitive version of his quarrel witli the ( nuiu Gomez de Gorniaz 
and the marriage of the slayer witli Ximt‘iia,1 he count's daughter, 
and also a series of fabulous episodes, Midi as tjic ('id's j,»unu‘v 
to Fiance to fight with tlic twelve ptus ol ('harlcmagia*, \*c. 
The Poema. which suivives in a 14th-century iiuuui.seript, be- 
longs to about the middle of the I 3 th (xntury; tlie fomi under 
which the Ctdulca text, has reached us is at least two I'cntiiries 
later; but, on the otlier Imnd, several iradilii'n:, collected by 
the aulJior bear an iiuiontestable smnip of aiitii(uity. 'flic 
versification of both pocnis is irregular. Nonvuilly this epic 
measure may be divided into two iK.-inisticlis of seven or eigdit 
syllaliles each; hut here the lines soinetiines IV.I! short of this 
number and .sometinw^. exceed it; the ,.ui*.piics iollv>w liic model 
of the laisscs of the Frcindi chansons dv gt /c - liial i ., 1 hey have 
a single assonance, and vaiy greatl\- in e.\ii ot. 

A fragment of an epic poem on the iiifanie.; di* Lara lias h'‘t ji 
reconstituted from liie Cronica general Irr Kumon ^IcneiKt.z 
Tidal (1896); if similar ])uenis existed (Hi leal ]KrM»uuges like 
Roderick, <.»r niythi(ul lieroe> like Horn cclo dd ( a^jiio, lliey 
luivt; not .survived. Still the frequent alluhioiis in tin cl.n.'iiidcs 
to the narratives of the juglarcs suggest that Castilian heroic 
poetry was richer than the si.;ar(:ity (;f tlie ninr’unients now 
extant would lead us to believe. I’en.dn Gonzuk/,, first in- 
dependent count of Castile (joth cenUiry), litcs al ‘ue lieen 
celebrated in a poem conipc»scd (about 1350 or later) in single- 
rhyme quatrains. 

W ith the. heroic poetry whiditakes its 1 hemes fronillic national 
liistor)* iUid legends, there grew up in tlie ij^h cenlury a school 
Povmsoi religious tind didin iic pucirN-. the most eminent 
iStb rcpn^senlativc of whidi is (ioiizulo de llLrc» i> (1180 ? • 

Century. 1246?). This pod. h n’li at 1 *m rceo (Logroho), 
cumpo.scd several lives of Sjxanish f aint , and other devntional 
poems, such as tlie Miracles and tlie Pniiscs of (he ]'iigln. 
lierceo culls his poems Inosa. deeir, diciado, indicaiing thereby 
that he intended tiiem to be read and r< cited, not sung lik'* the 
cantares. Tliey are written in single-i l.-yr.H: qu.ttraiii , and in 
verses of tw’dve to fouttd ii s/liables, according as llje ending 
of each hemistich is nia.M idine or feminine. In the same radre 
were cumpo.-ied, also ir’ liie j^^th (.entiiry, txvo long poems — one 
on Alexander the (ireat, the other on Ajif'lloniu.s of 'lyre-’ 
after Latin and French sounx-s. 'J 7 ie author (J the fir.;! of fhese 
poems contrasts his svst< m f>f vei: ifieati' n, v/hit h Ic.* calls 
mester de cUrecia, with the vicsler de joglana tised in hen>ic 
poetry^, and intended to l.>e sung; and he d,clan.s that tlnv 
singlc-rliyme quatrain po) la qnadernn ?.'/«) rr»nr-Ll.s 

of counted syllables, 'riie composer of Apolovio call : tliis same 
vtTsification ntteva mesina. 'I hc single-rhyme qualriiin, intro- 
duced in imilatl(/n of the French poetry of the 12th rentury’. 


Ix came from the time of Ih roco and the AUxandre and Apolmic 
the regular form in Castilian lla^rati^xs and didactic poetry,, 
and prevailed ilown to tlie clo^e of the i4ih century. 

Ti» the i.vh century are assiniud a Life of S( Moty the Egyp- 
tian, translated from the French, perhaps through a Trovem^ul 
vtfr.sion, arul an Adoration of the J hree Kings, in ver.ses td eight 
or nine syllables rhyming in pairs {aa. hb. cc, cS:c,), as well as a. 
fragment (.'f a Debate bdicren Konl and Body, in verses of siv; 
or seven .syllables, evidently an imitation of one of the inedieva: 
Latin poem.'-, tiuiiled Kixa a>dnii d cotporis. *J'hc oldest 
lyric in t’astiliiin, La Kiron jrita d'anior, belongs to the sanu 
j'criod and ])robahly derives from a I'YeiicIi .source ; it bears 
tlie name t f J/']U' ilc Moros, who, however, .seems to have been 
nicn'ly Gw tijiyi.i. IvUiilivin may here al-.o be nude of the 
caiiligas <^st*ng..) id Alphoiiso the Darned in honour of the 
\ irgin. a.ltlunigli, bi ing hi tlie Galii iaii dialect, the.se properly 
belong to the hi.slory of ]’ortu;.’uese lileiatiire. 

The 1 jih ceiilurv .saw tiie hn lh of the m<*st original mnlieval 
Spi.nish poet. Juan Ruiz, arehpiiest of liilu (iwar Guadala- 
jara), has left us a ptuni of inegiilnr coiiipositioit, Poaryoi 

in which, while re|iro<liieiiig apologues and dits I 4 tii * 

from loK ign soiiiv< ., he fieqiu nlly trusts ti^ his Cemory. 

( W'li iiispinU ion. JGiiz (‘elGirates lo\'e and woman; hi >5 boi*): 
is of hnen amor, iliat is, he shows by his own experiuuc am 
the exc.mplc i ! those whmn he follows how a iniiii may bc«'« uu 
a silt ('es.slul Inw r. lly \vii.y of preeaul ion, the ])ocl rejavi-t iit 
hiin.s<-li as taie who lais suiA'ivtd his ilhi.sion.s, and inaintair 
that (iivnal l»*vc iloco amor) niiist linally give jilaee to divii 
Kivo; but this nsisk ol di votiun cannot ilisguise the real chi.i- 
aeter of the work. 'The Rimado de palacio of IVro Lopez d« 
Avakv, ehaiuellor of ( nstili.! at the end of tlie l4tli (iMilurv. 
diU*s n(»1 refer t xi hisi’/elv lt» (snn t lile; the author satiri/s'' 
with great severity the ^ ices of all th. -.ses of laymen and e’liiircli- 
uien. Akin to this Rimado de fudacio are tlie proverbios nm- 
ales of the jew Sem Toh of (anion, dedicated to iVter the 
(.’riiel (i.tyj to R*nnia de Alfonso Onuno, by 

Rodrigo Vehez, is a i.ir dIT e(.l)<i oi tlie tpii al jxx in:., the laisse^ 
h'’iiig Mipeisedi (1 by t t tn-syllahie lint's with alt( rn.de rhymes. 
'I'lie Ccncral Dante of l)cath aiul a niw veisioii ol I Ik.* Delate 
(u'hoc^ n Sent and Body, both in eighldiiie stroplie.s t>f arte mayot 
(vei es t.f twelve s\ 11 Jile ). and both iniilated fi'(»m I’Veiit.h 
(•rig, Inals, are tistuilly n h rn d to this jicriotl; lin y ht*lh belong, 
)u wever, to l!»e J5II1 ( enttua’. 

'J’lie word “ roinaiiee ' lua, uiilv signifars in .Spain, as in otlie.'’ 
Roinanie countrie.s, the viil./ai tongue, hut al:.o hcai:. tlie special 

meaning (d a short t pin nairative iioein (historic „ 
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luleul) or, at a lah r o.ae, a : hort l\rie poi'iii. As 

legards tlie hu’rn, ll»e ‘‘ itun.ints " (.Spani.sh d roniantc, in ctir 
tra’ t to J'VeiM h, la re/nn/z/c) i:. aeonqxji.ition in lt»iig vei.se: 
of .'.ixleen .syllahlt's ending v, it.li one as.sonanee; these ver.se 
are tdfeii WTtzngly divided into two idim’t line.s, the fjr.d (d whieli 
iialundlv, is rhvnieles;.. Ihi . Ixiiig the form of the romnfut 
verso, lilt* Crdnica iPnoda dd Cid. i.'nl even tlie Ptfenia (thongl 
in this cas; the indm n» '■ (.1 tht; I'niieh alex’iindi Ines is per- 
(••ptihle), j.'iigld- lx- • ^ 11 itlt.red as a Miles (d romances: and ii 
lact i.eventl of the old romances of tJie (iid, wliich form each ar. 
inde]>endent whole eUMl wire piinled as separate poems in the' 
jhih cenlury, are jiarlly to lie haind in tlie Crdnica. Other 
romances, notably those* dealing with llie Jieroes of the Ciirolin- 
gian »plz:. so popular in Sjiain, or with the legendary figures 
wlin h S})ani>h pat ri' t ism o}»poMzl to the Frendi paladins — as, 
for example, Leriurd » del ( aiplo, tin* rival and the ciynqiicrm 
(d Roland in Ca.lilian iradit ion— seem lo be cletachexl IraL'- 
inelits of tlie cantares de gesta mentioned by Alplionso X. Ar 
the dose (d il.o 151)1 zz.oinry, and e.speciully during the i 6 th 
the romances, wj.idi Jiad previously pa.s.sed from inoutfi U,/ 
rraaiU', ber/e.n U/ W. vvritten down, and aftcrw'ards to be printed, 
at fir t on hn azl vhei t:-, (pliegos suellos) and subsequently in 
( z)lIeetions (romanceros) ; iIkssc arc either general collections,, 
in w’hidi romances of v(Ty dIfTerent date, character and 
.uhjert an* gatlicred tcgeihcr, or are coJJections restricted tr 
a single episode or personage (for cxample^vihe Romancer^r 



580 


SPAIN 


[LITERATURE 


infante Juan Manuel, wrote the various works which place him 
in the first rank of medieval Spanish prose writers. The best 
known is the collection of tales, many of them borrowed from 
Oriental sources, entitled El Conde jMcanor\ but, besides this 
contribution to literature, he wrote graver and still more didactic 
treatises. The knowledge of antiquity, previously so vague, 
made remarkable progress in the 14th century. Curiosity was 
aw'akcncd concerning certain episodes of ancient history, such 
as the War of Tro}', and Benoit de wSainte-More’s poem and the; 
I.atin narrative of Guido delle Colonne were both translated. 
Lopez dc Ayala translated, or caused to be translated, Pierre 
Bersuire’s Frcne'h version of Li\^% Boetius and various writings 
of Isidore of Seville and Boccaccio. 

While the Carol ingian cycle is mainly represented in Spain 
by assonanced romances, of which the oldest seem to be frag- 
ments of lost poems by tlic juglares, the British c\ cle 
(Lancelot, Tristram, Merlin, &c.) is represented cS/vi/nJ. 
almost exclusively by works in prose (see Romanck). 

Those narratives an; known only in T5th and jbth <‘entury 
editions, and these have been more or less modified to suit 
the taste of the time; but it is impossible not to recognize 
that books such as KL Baladro del sahto Merlin (1498) and La 
Dcmanda del sancto grial (1515) presuppose a considerable 
ante<;edent literature of W'hich they are only th(; afterglow. 
The princ ipal l^ rench romances of the Round Table were trans- 
lated and imitated in Spain and in Portugal as early as the first 
half of the i.p;h century at least ; of that there is no doubt. 
And, even if there were not satisfactory t(;stimony on this point, 
tlie prodigious development in Spanish literature of the cahaB 


del Cid\ In such romanceros the epic verse is usually 
regarded as octosyllabic and is jjrinted as such ; occasionally 
certain editions di^'idc thv romance into strojihcs of four verses 
(cuartetas). 

King Alphonso X. (d. 1284), under whose patronage were 
puhlisiiecl the <'odc entitled Las Side fiartidas and several great 
Prose scientific compilations (such as the Lihros de astro- 
Chronicles, nomUl aiul the Lopidario), w'as also the founder of 
1,1th- tbih Spanish historiography in the vulgar tongin;. The 
Centuries. Cfouica general, (‘omposed under his d irection, consists 
of two distinct parts : the one tr(;ats of universal history from the 
creation of the world to tlie first centuries of the Christian era 
{Im> (icnerat e grant historia); the other deals exc'lusively with 
the n.'itional history (La Cronica 6 JHsloria de Espana) down 
to the dciith of Ferdinand ITT. (1252), father of Aljihonso. The 
main sources of the Cronica general are tw'o Sjianish ec(‘lesiastical 
(iironiclers of the 13th centiirN’ - Lucas of 'J'liy and Rodrigo of 
'roledo; both wrote; in Latin, but tb(*ir w'orks w'cr; early trans- 
liit( (I into the vernacular. In the Historia de Espana, printed 
in its true form for the first time in jgod, are collected many 
legends and occasifmal rcferc;nc(;s to the songs of the juglares 
(for tl)e purpose, how’t'ver, of refuting them), the narrative 
/■elating to tlie ('id bcii'ig partly l)ascd on an Arabic text. This 
j/ortion, as rc(‘ast in the Cn'mica de Castilla ('ompilcd ])y order 
of .Mphonso XI., was published apart by Juan de Velorado 
under the title of the Cronica del ('id (1512), and has oft(;n lieen 
reprinted. Alphonse’s exainph; bore fruit. In the J4th cen- 
tury wo find another ('rdnica general de Kspana or de Castilla, 
const ructed on tin; model of tin* first and (-mbracing the years 
1030-/312; next, tlu‘ Cranl cronica dc Espaiia and the Grant lertas, or “books of ehiv/dry,’* incontrovertibly derived from 
Cronica de los conqueridores. compiled by t'ornmand of the grand | fictions of Breton origin, would be proof enough that at an early 
master of the order of St John of Jerusalem, Juan Fernandez : date the Spaniards were familiar with these romantic tales 
de lTer(‘dia (1310-1396), about 1300. Special chronicles of ! dtTived from France. 'I’he oldest work of the kind is /iV CaW- 
ea/'h king of ( aslile W'ere soon written. Our information ! lero Cipiy, cornjioscd at the beginning of the 14th c‘entur\', 
is (lefectiN'c reg/inling tlu; authorship of the chronicles of | but the first book of real importance in the s(*ries of strictly 
Alplionso X., Sancho TV., Ferdinand IV. and Alplionso Xf.; 1 Spanish caballerias is the Aniadis de Cattla. Certain (‘onsidera- 
but tlie fo/ir following reigns - those of Pedro I., Henry If., i lions lead one to seek for tlu‘ iinknowm author of the first 
Join I 1. and Henry 11 1 . — were dealt W'ith by Pero Lopez de ! in J*ortiigaI, w’here the romances of the Round Tabic were more 
Ayala; luTe we recognize tlie man of litei’ary (nilturc who had ! highly 4ij)]»re('iated than in Spain, and wdiere they have exer- 
a<‘()uired some know'ledge of ancient liistory, for the form of the l <’ised a deeper influence on the nation/d literature, 'I’o CJarca 
narrative la'comes freer and mor<* ])(*rsonal, and the style rises ; Rodriguez de Montalvo, however, falls the honour of having 

with the thought. Alvar Ganisi <le Santa 'Maria and other | preserved the book by printing it; he made the mistake of 

writers whose names iire not recorded probably compiled the ' diluting the original text and of adding a continuation, Las 
i'hronicle of John H.; the events of Henry IV. s disastrous : Sergas dc EsphvuUdn. Allied to Montalvo's Amadis with its 

reign were reiated by Diego Fnrifjnez del (astillo and .Mfonso supplementary Esplandidn (1510) arc tlu‘ Don Florisando 

Fernandez de Paleueia ; llie triumphs of the Catholic sovereigns ; (1510) and the Lisuarte de Greria (1514), the Amadis de 
Ferdinand jind I'sahella by Fernando del J\ilgar and Andres | Grccia (1514), the Don Florisel de Kiquea (1532-1551), &c., 
Bcrn,aldez. With these ruyal chronicles should be mentioned 
some biographies of important persons. 1'luis in the 15th 
century the chronicle of JVdro 'Nino, count of Buelna (1375- 
1446), bv Ciutierrc Diez de Cianies; that of Alvaro 
BiographioM. Luna, constahl.' of Castile (d. i.t 5 . 0 ; and a 
curious Viook of travels, tla* narrative of the embassy sent by 
Heim’ II J. of ('astile to Timur in 1.103, w’ritlen by the head of 
the mission, Ruy Gonzalez de Chu ijo, 

'Phe other productions of Castilian jirose in the 13th and 
i4lh ('cnturies are for the mO‘^t part dida/’tic and sententious 
otherprose w'ludi, however, contain illustrations 

Works of or tales of Eastern origin. The Spanish translation 
l3thnttd of Kalila and Dinnta, made direct from an Arabic 
I4th Xv\X, dales from the middle of the i3lh rentiiry. 

Centuries. romane/' of the Snu’n Sages (Sindibad). 

trandated under the title of Libiv de las enganos e asaya- 
inientos dc las mugcrcs. is referred to 1253. From the second 
half of the T3th (’enlur)’ tht‘ (’ollei’tions of aphorisms, dits. 
apologues and moral tales become very numerous : first of 
all, versions of the Secreivm sccrelontm. attributed in the middle | 
ages to Aristotle, one of w’hi('h is entitled Poridat dr las poridadcs, 1 
next the Prmurhios bnenos, the Pocados de oro or Lilro de 
%onium. Fey de Persia iind tlu* Libra de Ins galas, which is 
derived from the ,f^arraliones of Odo of Cheriton. During the 
first half of tfiet‘44‘tH%*ntury the nephew of Alphonso X., the 


w'hieh form what Orvantes c alled the “ Amadis sect.” Parallel 
with the Amadises are the Palmerincs, the most celebrated of 
which arc Palmerin de (Viva (15 ii), Primaleon (1512), and 
Palmer} n de Inglaterre. w’hic'h was first written in Portuguese by 
Moraes (’abral. None of those caballerias inspired by the 
Amadis were printed or even w’ritlen before the i6th century, 
and they bear the stamp of that period; but they cannot be 
separated from their inedieviil model, the spirit of w’hich they 
have preserved. Among the caballerias we may also class 
some narratives derived from the Carol ingian epic- the llislnria 
del emperador Carlomagno y de los doce pares, a very popular 
>ersion still rciwinled of the Frenc'h romance of Fierahas, the 
Fspejo dr cahallerias, into which has passed a large part 
of Boiardo's Orlando innamoralo, the Historia de la reina 
Sibilla. &r. 

The first half of the T5th century, or, what comes almost to 
the same thing, the reign of John II. of Castile (1407-1454), 
is characterized as regards his literature (i) by the Poetry oi 
development of a court poelr>*. artific'ial and pre- iSth 
tentious; (2) by the influence of Italian literature Century. 
on Castilian prose and poetry, the imitation of Boccaccio 
and Dante, especially of the latter, w’hich introduced into 
Spain a liking for allegoiyy; and (3) by more assiduous 
intercourse w’ith antiquit}'. After the e?:ample of the Pro- 
vencal troubadours, whoso literary doctrines had made their 
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way into Castile through Portugal and Catalonia, poctr\’ was 
now styled the arte dc trohar. The arte de trobar is strictly 
** court ” poetry, which consists of short pieces in complicated 
measures-' love plaints, debates, questions and repartees, 
motes with their glosasy burlesque and satirical songs- verse 
wholly “ occasional ” and deficient in charm when separated 
from its natural environment. In order to understand and 
appreciate these pieces they must be read in the collections made 
by the poets of the time, where each poem throws light on the 
others. The most celebrated cancioncro of the 15th century 
is that compiled for the amusement of his sovereign by Juan 
Alfonso de Baena; it is, so to say, the otluaul collection of the 
poetic court of John II., although it also I'ontains pieces by poets 
of earlier dates. After Buena’s collec'tion may be mentioned 
the Cancioncro de Stuni^ay which contains the* Castilian ])oems 
of the trobadores who followed Alphonso V. of Aragon to Naples. 
These cancioneros, consisting of tlu* productions of a special 
group, were succeeded by collections of a more nuM cllaneous char- 
jicter in whii'h versifiers of very clilTerent jieriods and localities 
arc brought together, the pieces being classed simjily ai-cording 
to their type. The earliest genuine Cancioncro gcntral (thougli 
it does not bear the title) is that cojn|)ile(l by Juan Fer- 
nandez de Constantina, wliich ap])ears to have Iweii issued 
from the Valencia press at the lieginning of the i(>th ceiitur)*; 
the se('orK], much bethT known, was ])iiblished lor the first 
time at Valen(‘ia in 151 t hy Hernando d(‘l Castillo. 'Fhe other 
poetic school of the 15th ctaituiw, which claims to be sju‘cia!ly 
related to the Italians, bad as its leaders Juan de ^lena, author 
of Xhti Coronoii fin and ihv Lnherinio dr forhuniy imd tlic marcjuis 
of Santillana, Inigo Lopez de Mi ndoza, wlio in his sonnets was, 
perhaps, the fir^t to imitate the structure* of tlie Italian liendeca- j 
syllabics. With those two chiefs, wlio may be designated 
porlas as distinguished from the dccidorcs iiiul the trobadores of 
tlu; cancioncrosy must he ranked hraiK'isc o InijuTial, a tienoese 
by desc ent, wlio at a somewhat earlier date helped to acclimatize 
in Spain the forms of Italian poetry. 'I’lie nuinjuis of .Santillana 
(xTLipies a considerable place in the litrrature of tin* J 5 th 
century not only by reason of his poems, but lliroiigli llie .sm{>- 
j)ort be affordtal l(» all the writer^ of his tinu*, and the impulse 
lie gave to the study of antiquity and to the labours of trans- 
lators. In the next generation the iii(»sl juajmlnenl figuns are 
(lOmez Manri(|ue and Jorge Mariricjue, the latter of whom has 
I)rodn('ed a sliort j»o<*ni which is a inast< rj)icce. 

With tlu* exce])tion of the cbrouiihs and sonic caballcrias 
tlu; prose of the i5lh centiir}’ crsulains little that is striking. 
Prose of I ‘anslation of Virgil by ]’.nri(jue de \’ilkna 

iSfii i> popdiTous and shows no advunc(‘ on the v(*rsions 

Century. Latin *iuthoi>. made in tlie ]>nvious century. 

A curious and amusing bocik, full of di'tail.s about Sjjanish 
manners, is tlie Ctfrbacho (143-S) of tlu* an lipriesl of 'Falavcni, 
Alfon^^C) Martinez de Toledo, ebajdain to King John Jl.; the 
Cvrhacho belongs to the numerous family of .satires against 
women, ami this title, by which it is commonly known — 
l)orrowed from a work of Ifoccac'eio’s, with \vhich it I)as 
otiuTwise nothing in common — indicalt.s tijat he lias not 
spared them. 

The aneient liturgical Spanish theatre is know'n to us only 
by fragments of the jilay of llie Marian Kings, already 
mentioned; hut certain regulatic^ns given in the 
uteraiun. partidas (corni)ilcd between and 1257) ^ 

firovc that smh a theatre exi led, and that ;it 
the great festivals, such as (.'hrislrnas, Epiphany and Easter, 
dramatic representations were given in ('hurch. These rejire- 
sentutions, originally a simple commentary’ on the liturg'y, were 
gradually adulterated with buffoonery', wliicb frequently 
brought dow’n the censure of the clergy. Alphonso X. even 
thought it necessary to forbid the clerks ” playing juegos de 
escarmns, and pennitted in the sanctuary’ only dramas destined 
to rommemorate the principal episodes of the life of Christ. 
Of all the Church festivals, the most popular in Spain was that 
of Corpus Christi, instituted by X>ban IV. in 1264. At an early ^ 
date the celebration of this festival w’as accompanied with ; 


dramatic performances intended to explain to the faithful the 
eucharistic mystery. Tliesc dramas, called autos snnamcntales, 
acquired more and more importance; in tlie 17th ci'iitnry, with 
I (alderon, they become grand allegorical pieces, r».gular thco- 
' logical disserlatii>ns in the form of dramas. 'I'o the onto sacra- 
mental corresj)onds the auto at nacimiento, or drama of the 
Nativity. In Spain, as elsewhere, the secular theatre is a 
product of the ri'ligious theatn*. i'.xpelied from the C’luireh, 
the jiiegos dc cscaniios took possession of the ])ubli(' stjuures ;uul 
there attained free des elojiment ; ceasing to he a mere travesty 
I of dogma, they develo]>ed into a drama whose movement is no 
longer determined by the liturgy, and whose actors are borrowed 
from real life in Spanish society. This i\e\v theatre begins 
towards the <‘lose of the 15th (vutury, with the paslural pitMX'S 
of Juan del Kneina, which, after Virgil’s example, he calls 
cglogas. Genuine shephertls are the interlocutors of tlicsc 
bucolics, into w'hi(‘h arc also sometimes introduced students, 
and Lucas I'Vrnandcz, a conlcm])(»rary and ))iipil of lOm ina's, 
introdiu'es gei\llcmen ami soldiers. A boi>k which, strict Iv 
speaking, does not belong to the theatre, the Tra^icomrdio dc 
'■ Calixto y Mclibca, much i>etLt r known as J.a Cclcstino, cause<l 
1 the new theatre, still rudiim*ntarv in the allempls of the school 
I of Em ina, to make a. ste]) onwards. This aslonisliing novi'l 
I taught the Spanianls the art of dialogut*, and tor the lirsl time 
I exhibited j)erst)i^s ol all classes of society (])iirl iiiilarly the 
j lowest) speaking in harmony w'itli their nsilural MirrouiKlings. 
'I’Ih* progress cause<l by the i'clcstino may be estiinati'd by means 
of the ProlHiladia ol Barlolonje (h; 'I’orres Nuliarro, a collection 
of picees npnsi'nhd at Rome in j)ri‘senci‘ ol Leo X. 'I'niri'S 
Naliurro is thought to have borrowed from J'Vance I he division 
(»f the pkiy Itito “ days " (jornadas); shortly alter Nahairo vv(; 
find the comedy' of manners in J.ope de Kneda, wliose dramatic 
w'ork is com]>()se<l of regnl;ir comeda s conslrm li’d on (he m<»lel 
of Italian authors of the beginning of the jhtli <'entiiry, and also 
of litth* pieees intended for jM-rformam e in the inti i a als b* 1 weefi 
the larg(‘r ])lays (rnfrcnirscs and />a.vc\), somi* of w'lii< h are models 
of sprightly wit. .Some of Naharro’s, and especially 01 Rmda’s, 
pie<(.*s ioresliado’ • the eomedy ol intr»gne, w)u( h i.s < iiiohali<ally 
tin' tyf)e ol the classic stage. Hut to reac h I.(>j)e <Ii‘ Wua, the 
Spanish stage had t»> be. enlajged in n-hilion to national hi loiv. 
A poet of Seville, Juan de la (’lU'va, first brought on the boanls 
subjects such as tlie exploits ol tljc ( id, Ilernardo d; 1 ( .n pio, 
and others, whieh had j>n vioiis|y been Insilcd ol oiilv- in the 
romances, 'lb a poi-t eall(*d (terrio, of wIiO'C work m»lhin(', has 
lusrji preser\'«‘d, are alti’ibulerl the comrdius ol Moors aial 
; (’hristiaiis, in whieh were repn senled fainous cpisodrs (»f the 
age-long struggle aga,insl the inlidel. And it was at this period 
*(1585) that ( ervantes isxperinienti'd in tla; drama; in Ins 
I Trains dc -fqg/ he /bves ns. a. picture of ga.Iley-!ife, rei ollei lions 
ol his long c’a.ptivity in Algier.-;. ' 1 ’Im re is no need to liiigc r oser 
the uttemjitr. at trag« d\' of tlie am ic nt. ty pe by Jc r«'aiinio Ik r- 
mudez, (’ristbbal de \ inies, Ln])ere)o Leonardo de Argensola, 
tko.y the only siieeessful speeimen ol wliieli i. the Sumonda oi 
(V-rvaiOes; the e work* , mere exereises in lUsk* and \ er.alieiii ion, 
remained without in|lm*net* on tie- d* \’e!o|>inent (>l lia; Spani.d 
stage. The* jire dassie ]>eriod of this .stage is, as reguird drainatie 
form, one ol indecision. Some write in prose, likcf Kueda ; 
ollM*r^, like .Nabarro, show a preferenee for the rctlondtUas (jI 
f»of)nlar poetrv; and there are th(;se again wIio, to elevate 
the style of the; stage, ver-ify in le ndc-ntsy llables. ]le:-itation 
is also evidc'Ut as to the mode; of div'idini^ t)i<- drama. At first a 
division into fiveiu is.afterthe maimer ol tbeuneientSjisadojited, 
and this is fdlow'ed by ('ervantes in bis early jiie< ( :. ; then 
Juan de la Tueva r(fdnc''d the fh'c act-: to four, and in flii.i he is 
imitiited by na^st j>oets till the dose of the ibtli ( entnry ( Lcjpc 
de Vega himself in hi' youth coruj)Osed jiieecrs in I'our aet:»). 
EYancisco de Avendano divided liis Klorisea intcj t) r< e ac i.s as 
early as 1551, but liis example was not followed till about forty 
years later, when tin's division w’as generally' adojited in all 
dramatic works - with the exeeption of .short fneees like the 
loa (prologue), the entremis, the paso, the baile (different kindi 
of entr'acte). 
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The golden age of Spanish liternture belorigs to the i6th and 
J7th centuries, extending approximately from 1550 to 1650. 
uassicAge, to the reign of the (Catholic sovereigns 

j 6th and^ * thiiva exists, stric t ly speaking, only a (iistilian 
/ 7 /lj literature, largely i .flneneed by imitation first of 

Centurha* pVanee and then <.f Italy; the union of the two 
erov/ns of An gon and (.asllle, and afterwards tl.c advent 
of th.e house of Austria and the k'ug of Spain’s cleetion 

i nyv-ror, jirhieved the politiral unity of Sj)ain and the 
unity of Spanish literature. After the death of Philip I\'. 
(Tf/)5) the light: went: out; lh(‘ nntioji, exhausted by wars 
.md bad administration, prodmed noLbing; its literary genius 
sank in the general deeline, and Spain was destined ore long 
to f(\11 again under the influenee of ]m-: rjee, to whirli she bad 
submilte<i during the first pericxl of tli * middle ages. In the 
if)th and lyth »'enturies the liter;. lure was eminently national. 
A'et in certain kinds of literature the Sjmniards ('ontinued to 
'(•(‘k models abroad. 

jATi(' ’poetry, especially that of the nairc ambitious order, 
is always insjurrd by tlie Italian masters. An irntsistible 
ter.df‘ney leads the Sj)anisb poets to rliyine in 
bendec'iisyllabirs - as the marquis of Saiitillana had 
formerly done, tbougli his attemjds had fall(?n 
into olilivion— and to group tluar versos in tercets, oetuves, 
-orin(‘ts an<l rarin'oncs {canr^oin), Juan Posean, Gandlaso do la 
\’ega and r)i(‘go Hurtado d»‘ Mendo/.;!, are the rec'ognizcrl chiefs 
)f the school nl itdlico wo(h>, iuu\ to them b(‘longs the lionour 
;)f having siu'cessfully transplanlcd to Spain these ddTerent 
lorms of verse, and of having enriched the jxx'tii' language of 
I heir country. Tlie defects of Jk)S(‘an and Mendoza (such as 
eertivin faults of rhytlimi<’ ae<'en1 nation) wmtc (orn.x'U d by their 
disciples (hitierrc de (Vtimi, Grcg(»rio Silvestre, HcTnando de 
Aciin.i, by the ])0(‘ls of the soM-alled sdiool of Seville, headed 
i)y luTnando rle IfernTa, and also by those of the rival school 
»f S:ilamanc;i, rendered famous mainly by the ir»spired poetry 
;>1 Luis Pom’o de J-et^n. Against these innovators the poets, 
jailliful to the old (Aslilian manner, ihe rhymers of rcdovdilUis 
and romances, held their own ; under (Jk* direction of Crist 6bal de 
t aslillejo, they (uiiTied on a fierce war against the “ Petran'h- 
i’ts.’^ Pul by the last ll\ird of t)ie i6tli century the triumph 
-:>f \he new Italian sclx'ol was assured, and no one any l(mg<T 
.llu'Ugdit of reproaclunir it for its ex('ti<j flavour. Still at this 
;>eri' d there was a schi.sin betwi-en the Jiiglur poetry and the 
>lher varieties! in the former only the Jiendo('asylla 1 )ii' and the 
bcplasyllabi' ((/uehrado) were employed, wliiU; the popular 
peels, or tho^e who alleged a more familiar tone, preserved 
! ho n.'Ui(»nal metres. Alna^sl all the ])oets, however, of the i6lh 
iml jyib e('ntnr!cs tried th< ir pnwtTs in botJi kinds, of versifiea- 
iion, using tlu*m in turn m*e(»rding to tlic nature of their snh- 
lects. I'liiis Lojh* d(‘ \'(‘ga, fir^l of all, who wTote La Ihagouica 
1 La Ilrrmosnra de Anvelica (1602), La Jerusalem cou- 
/uestnda (i6o(|), in Italian verb's and in <M’ta^'es, eompost'd his 
> narrative poem on Isidore, the patron <»f Madrid (1509), in 
ntinh'Uas (»f cH’tosyllabie ^'erse, not to mention a great number 
I roffuviees. As regards tins last form, previv>usly disdained 
»v ani^lie poets, T,o]>e do Vega gave it a ] west ige tiaU brought 
1 into favour at court. A host ('f poets were ])lea‘;ed to recast 
de* old romances or to comj)ose new- ones. The 17th century, 
!i may be said, is charHeterized by a superabundance of lyric 
ptH'try to wlu('h the establishment of various literary aeadeinies 
rontributcil. Of this enormmis mass of >er“X‘s of all sorts little 
siu vivt‘s: the names of most of llu^ versifuTs must be 
t Tuittv'd, and in addition to those already cii(*d it will be sntii- 
ei(‘nl to mention Gongora and Qnoved(\ G6ngora i.s especially 
tatnons as the ibundi*!’ oi the ciiltisi ” school, as liie introducer 
nio Castilian poetry of a periplirasiic style, t'luiraeterized by 
^^'uoroiis diction and artificial nrrangenu*nts of phnuse. The 
"^Piiniards have given the name of eulta to tjiis eee<'ntric style, 
with its svsiem of inversions based on Latin svntax: but G6ngora, 
a poet of really great powers, l\ad begun belter, and as often as 
he is col#M#htecl with rmnaaees he finds true poetic accent. s, 
ingenious' ideas and felieileiis expressions. (luevcdo, much 


greater in prose than in verse, displays real pow’er only in satire, 
epigram and parody. There is in some of his serious piece.s the 
stuff of a Juvenal, and liis saline and burlescjue romances, (jf 
w'JucJi .several (ire wrilien in slang (germania), arc in tlicir w’ay 
little masterpieces. Another commonplace of Spanish poetry 
at this period was epic p«jetr\' after the style of Tasso’s 
salemme. These intenninal.ile and prosaic compositions in octavos 
reales do not approach llieir model; none of them can even bo 
(•ompared in sl>’le, elevation of thouglit and beauty of imagery 
to Camoens’s Lusiadas. They are in reality rhymed chronickrs, 

I and (‘f'nscqmmtly, when the author iiuppens to have taken 
I part, iji the events he riarrait^s, lliey have a genuine )iistori:,.l 
^ int rest. Such is the case with Alonso de Lrcilla’s Araucana, 
(.f which it may he said tliat it was wTitten less with a pen than 
with a i)ik(‘. In biulescjue poetry the Spaniards have been 
more successful : La Gutomaquia of Lope de Vega, and La 
Moschea of Villaviciosa (d. 1658) are agreeable cxamplc.s of 
witty inventiem. 

The d<;partmenls of imaginative literature in w’hich the 
genius of the new Spanish nation revealed itself witli most 
\igoiir and originality arc tlie novda and iIk* picthm 
drama. \W novda lunst l)c understood the novel of ® 
manners, <*al!cd picareeca {ixnm picaro, a rogue or “ picaroon ”) 
1 )( cause of tJic social .siatus of the heroes of tliose fictions; and 
this type c‘f novel is a Spanisli invention. The pastoral roiiiancc, 
on the otlx'r hand— tlie best-known examples of wiiich aiv tl.e 
Diana of Jorge* dc M(>ntcma)'or, continued by Ahaiso I’en.z 
iuid (kb par Gil Polo, tli(‘ Galatea of Cervantes, and tlu* ArcanWi 
of Lope de V(ga — as well a.s llic novel of adventure begun by 
Cervantes in his Xovelas cxeniplarcs, and cultivated after hiio 
by a host of wriUTs, is directly d(*rivi*d from Italy. Tlie Arcadia 
( f .Sannazaro is the s<MiiTe ( f the Diana and vi all its iiiiitaticm. , 
just as the Italian novellieri arc the masters of must Sitani.di 
nozH’Ustas of tJie i7tli ('cntury. 'i'lie picaresque novel .starts in 
the middle of t)ic ibiJj ct'iitury wn’th tlie J’ida de Lazarillo de 
Tormes. sus joriintas y auversidades] Ijic imiHdus was gisvn^ 
and the success of Lazarillo was ,so givat lltal iiuilalt.'rs ,s(m n 
appeared. In j5o() Mateo Aleman publi.slad tjte first part u' 
the adventures if another picaroon, Guzman de Alfaraclio; 
hefore he could issue tin* seqticl (1604) lie was ant ici[>aL;f(l (looj) 
by an iinscriiiiuloiis riwtl, whose continuation wa.s on a lower 
jdanc. (J>uile unlike liial of ijtc Lazarillo, iJto style of Mau*.) 
All fi ail is (*lo(jiicnt, iiill, with long and l(‘anK‘d periods, s<.>na> 
times ditTuse. Nothing could Ikj more (*xtravii.gaiiL and mi re 
obscure than the liisiory of Justina the iicggar woman {La 
Picara Justina) by I’V.vm isco Lojk-z de Vbeda (1O05). whiisli h, 
generally (but perhaps wrongly) said to U* a name as.'-umed ]>y 
the Dominican Aiulrcs IVivz. A h.'iig scries of similar tales 
continued to be ]>ubli>ht*d by writers of considerable merit (.*.(e 
Picaresque Novej.). 

Py degr(*es the pjearesc|UO romance w'a.s combint'd wii)i the 
novel of haT'an origin and gave ri.<e to a new type- Itall no\cl 
of miUiners, half roinanct; of adventure- of which iJtc eharacu i - 
istic. example. ap])ear‘' to be the Marcos de Obregon (i()iis) 
of Vicente Martinez I:’sj>ini‘l, one of the be?t written woik.s i i 
tlie 1 71I1 eentury. I'o the same class belong almost all the no^•tl ^ 
of Alonso Jeronimo de Suhes Ikirbadillo, Luiz Vt'lex dc Guevara 
and PrancisiX) Santos^ pnpul; r pictures of life in Madrid, Diu 
y nodie dc Madrid PeriquiUo, el de las gallincras, iSic. 

On the other hand, the novels of Tirso de Molina {Los Cigarraies 
de Toledo, i(>24). Perez de Montalban {Para todos, 1632'}, 
Maria dc Zayas {Xovdas. 1035-1647), itre more in the manner of 
the W'velas exem plates of Cervaules, and consixiuenlly of the 
Italian typo. Among the so-called Iiisloriial romani-.es one onle 
deserves to be mentioned— ilic Guerras civiles de Graneda 
(1505-1604) by Gincs Perez de JTita, which deals with llie last 
years of the Jdngilom of CiiMitaila and tlie in.^urrection of the 
.Moors of the i\lpujarra,s in the time of Philip II. Don Quixote 
(1605-1615), the masterpiece of Cervantes, is too great a work to 
be treated wdth others; and, moretA’'er, it docs not fail strictly 
wnthin the limits of any of ilie cUisyc.s just mentioned. If it has 
to be defined, it may be described as the social romance of 
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16th and 17th century Spain. Cerv^antes undoubtedly owed 
much to his predecessors, notably to the few picares([ue roiiianci'rs 
who came iHjforc him, but ho considerably onUir^vd the sei'pe 
'f iho type and strengthened the framework U\e story l>y a 
lofty moral idea. His main purj>ose was not so much lO ridicule 
ilic books of chivalry, which were already out of iasJiiun by Ids 
time, but to sh(iw by an example pushed io absurdity the danger 
of those prejudices of pure blood aiul noble race with winch 
three-foiirll s of the nation were imbued, and wliich, bv the 
.scorn of nil useful labour which they involved, were destined to 
bring Spain to ruin, 'i'lv- lesson is all the im're elfeeiivr, as 
OrvanU's's hidali^o, iilih(>ngh ridicuhais, was not put bcvoiui 
the p:de of the reader's sympalh)', and the auth(;>r condemns 
only tie exaggeration of the chivjilrous spirit, and not true 
C 'Urageand devotion, when these virtues have a serious (ddcf t. 
W’hnt happened to Curran de Aliariuhc luij^pened to Do>i 
Qui\o!i\ In Jtn4 a spurious second part t.»f the adiveiiluris of 
Don Quixote made its appearance; (.'(rvantes uas thus roused 
from inactivity, and tht* following year giivi> to ilie world tJu‘ 
Iriio sc(V)nd part, which instantly eclipsed Avellaneda's imitatiim. 

'Ihe stage in the i7lh century in some measure took the 
^.| the roinancrs of the previous age: it is, as it. were, the 
Drama of incclium of all the memories, all the p.is<i» ns, 

J 7 th iind all the aspir: tions of the Spanis!i pec^ph*. Its 

Century. style, being Lh.at t)f tjie po|.>iil:M’ })oeiry, made ii 

accessibli* to tbe most illiterate classtv^, and gave it an iir.- 

ineiiM" range of subject. The IJible, the lives ai the martyrs, 
itational tradiiious, the ehronicles of Castile c.nd Aragon, 
foreign histories and novels, even the de-ilv incidents of con* 
temporary Spanish life, llic escapades aiul nightly brawls « f 
students, the gallantries of the Calle ^Mayor and the Prado of 
.Madrid, balcony escalades, .swurd-th rusts and dagger-slabs, 
duels and murders, fathers befooled, jealous ladies pilfering 
and cowardly valets, incjuisitit'e and sprightly wuiiiiig-maids, 
sly and tricky ]>easants, fresh country girls — all are tuni»*il l<» 
dram Llic account. The enormotis mass of plays wiili whi('h 
the lilcraatrt* ol litis period is inundated may be di\ idt d into two 
gri‘it< ('lasses — set'itlar and religions; the latit'r may he suit- 
divided into (1) lij(^ liturgical /.c. the eiiher siirni- 

}}h'nitil or al nadmii'uto. atid {2) tlie tinnidiit divina or the 
t't>nirdi<( dr santoi>, which has no liturgical el'-iiKMit, and ddfer.-. 
liom a secular ])lay only in the fact that tli(.5 suhjoct is leligious 
and frerjtieiiiK', as one of tlte nanu s indicates, derivtal front tla: 
bioirriiphy of a stiinl. lii the st'c'ular drama, clas.dfication mlglil 
be carried alrn( si to any extent if the nature of the subject lx* 
taken a^ tbe criteiion. It will b<^ :*nl]i('ierit to (Jistingui.^h il t* 
L'omcdia {Lc, any tragic or comic piece in three cei-,) acc</nli»*g 
LO llie .s(jcial types brought on the stage, tiie e(|uipriient of iJe* 
Ui'tors, and tla^ artifices resorted to in tJie leprescnuilion. \\\r 
have ( I ) the comedia dr ni/m y esfuula, which ri prer>ent > eveiTduy 
incident, the actors l>el(jnging t<j the middl<.' class, simpl*' rahal- 
leros, and consefjucntly wearing tlie garb of ordiimry to’.vn lilc, of 
which the elnef jleijis were tiic ( loak and the sw'ord ; and (2) tie- 
romedia dc leatra or de rnido, or again, dr iratnnya or de ojuirrurias 
{ij\ the theatrical, syieeta' niar or sciatic i)]a\ ). wliif li lias kit}g;> 
and firinccs for its drama- is personae and makes e great dis}>lay 
of mechanical devices and decora' ions. P>t-si(h s tiic ctonvdia, 
the ( lassie stage has also a series of little pii.s es siib.sidisry to the 
play prof)er : the loa. or prologue; tiie eftlrnnrs, a kirid of int« r- 
jnde \vh;(h afterwards developed into tlie a at net e \ tlie baile. or 
ballet aecompatded with singing; and the zarrAteia, a .sort of 
o[)erctta thus named after the royal residence of La Zarzuela, 
where the kings of .Spain had a theainn As to the dramatic 
poets of the golden age, even more numerous than tin l\ ru. poets i 
and tlie romaneer.s, it is difFieult to grouj) them. A i are more I 
or less pupils or imitators of the great chief of the n( w :'.(:hool, 
Lope Felix de Vega (arpio; everything has ulLirnaiely to be 
brouglit back to him whom the Spaniards call the *• mon.s’.er of 
Nature." Among Lope's contemporaries only a few poets of 
Valencia— Caspar Hoiujrat de Aguilar ('1561-162,^). Francisco , 
Tarrcga, Guillen de Castro, the author of tlie Mocedades del Cid ; 
from w'hich Corneille derit'H fds inspira’ ion)— formed a small j 


I st'hool, as it were, somewhat less subject to the master than 
i that of Madrid, which could only wui the applause ol ilu- jiublii; 
i by c'opying us exactly as po.sMiilc the juanner of the great 
i initiator. Lope left Ih.s mark on all varieties i»f llu' d^mrdfti, 

! but d'd not attain e(|iiid excellence' in all. He was e^rccially 
i sucressful in the c‘oii*(^ly oi intri{':i’e (nirrdo), of tlu* <<//>a y 
ea/yada clas.s, and in dramas w sul>jc'cts art* derived iroi i 
national history. Ills most iiuonti'slalilc merit is to have 
given the Spanish stage a range and .scoj>c of which it had 
not been jnvvioiisly llic.)ught c‘iH)abl(‘, and of bav'ng taiigj.t 
his conlem].H)raries to invent drainatic siiualioiis and to c.-irry 
i on a plot, it is true lu* produced httU- that is pc ricc't ; hisjn./- 
: dlgions fecundity and facililv allowcsl him 1,0 time to inali le 
his work; he wrote ncghg-'iitly . c oiisulc red the sljvgc' an infer or 
j cle])arlment. goc'd lor tiu.‘ r.'//:y, and eoirt'<jucntlN il'd not judge; 
it worthy ol thesaine c-su enia> K ric' or uiirr.ilive jHwlry modelled 
on the Italians. Ja»pe‘s lirst pupils exa.iea'V.itc cl some of his 
defc’c ts, hilt, al tlie ;.;uni' lime, c-ai'li, acconhii;: lo h s own lii.- Le, 
widened the sc'ope of the rofih'i'ia, Anlonio Mira dc' Amc'st'ua 
and Luis \'e!ez de ( It!i.‘\‘:'ra were succ essful, c'spc'cialiy in tniy.c; 
historic's and conirJia^ diritun-. Ciabriel 'lelii-/, belter kr.own 
under tlie pseudonym of 'I'tr o de Molinn . one ol t Iw* most llexil>ic‘, 

I ing'tMiious and ins't'nllxe of the clraiiuili.st''. di:]ilavc'd no h-s.s 
talent in the c'omedy ol 1 mip uiporiny maimers than in liisloru d 
drama. Ki Ihtrlaih^r dr Srvifla (Ton Ji(O)i) is iv« koned Ins 
iria.stc‘i']>it‘c'e; but lie showed h‘m ('ll a nim it greater jioc't in 
Jdl iri’f^oNzoso at I'aUuio, Hon (HI dr La; LMLj/v Lm/rs- and 
Xfarta la Piadasa. Finally Juan Kui/ dc* Vlan i'm. the mo? L 
serious and mo.'.l obseiwant; ol Spanish dramatie jxx ts, suec css- 
fnlly aeliic'Vc'd the c-oinedv of c'Ii,..nM ler in I it \ 'rrdad • osl'^rrliosa, 
(‘lo.scly lollowc'd l)v Lonieille in his Mrairut. Most of the 
remaining plav-WTilei •; did lillltr but im n use tbe number 01 ' 
comrdiax; tliey added mailing lo the real elements ol tlio 
drama., 'rite scM'ond epoc ii of the elas- ieal dr.’una is K'jiresenlcd 
mainly by Pedro ( aldei 'ii de la Uarea. tlu' Spanish drumalisL 
W'ho has obtained most cc'l- Iritv abroad, where his jiiei'c?; lia\C 
bt‘en muc'li sludic'd iind admired (pi'i'liaps ext ravaeanllv). It is 
(’aldeiV'i) who Jirsl made honour, or more con< i i,y tin* jHiin- of 
lionour, an essential motive' in liieeonduc't ol his ]M*rsonag('S (c.-f. 
El Medico dc sn/to)tra)\ ii is he .'ils<» wl io made the cnmrdia dr capa 
y rspada uniform even to monolonv, a.nd gave t lie < omie “ ])ai I ’ 
ol Lite ;pY/»7<)..7; (eomid'-nt ial vak 1 (.il the rabaflnr) a. rigidity 
which it neve r ])n:'/iously jm^sesS' il, 'I'Ik I'e ! > di plh mid poi 1 1 e 
I in (’a.!der(')n, but also \'.ignen('ss and had lash-. Jbs ii o,.t 
I ])bilcjsophi(* drama., Ln I'iiht cs* sjtii/o. is a bold and Mibhmo 
I idea, but indi.st'iti I a.mj feebly worked (xii; his anfos A/era- 
mcitfalrs giw evidence of * vtensi'ee tlu m.kigieal knowledge and 
dexterity in dramaliz'ng, ab.stTuc'tions. t akk r ’ai wa, imitao-d, 
as Lope bad been, bv e:<a.g!'a raliiig Ids manner and jici vi rliiig 
bis excellences. 'Iv.o conteinTxaaries de:-('r\'e lo be (ind 
•along with him -Franeisio de Loia.s Zorilla, aiiiii(»r of tla^ him 
lii.U'.Tic j>lay /)rl Err ahajo nint’jDio, and Augn.^tiii Mon lo, 

I autlior of some plea.sanl 1 omedies. Among iho.e who workcrl 
in a less ambitious ve,n, nrailion murst be made: t^l Lms (Jiiiinones 
, de Ik-niivente, a :.k'!lui writer of rtitrntii\r\. 
i A new manner of writing a])pear,> witli the revival of learning; 
the j>nn ly objee'.ixc .siylr ol the o'd < hr<ina Ier'>, a« euiiiulating 

cjfie fact alter an(>tiier, without, showirn; the lo;.'j(aJ ^ 

hifitory. 

connexion or exjires.sing ary (;pm:on c«i men <^r 
things, began to be thought puerile. An att.emj>t was m ukj 
to treat the history (A Sjiain in the manner of Li\'y, Sail- sL 
iuid 'J’iu ittis, whose methods (/f narration were directly adojite'-. 
Tlie ibth eenturv, ho\\e\'er, slili presents certain cliron eiu- ; 
of tbe medieval ty}>e, witli more erudition, yjreeision ard ihe 
promise of a critic al fa« iiity. La (Monica i\encrul dr Esp 'ii:\ 
by Ambrosio de Morales; the Comprvdio hi^orial tA ILlc'Iian 
de (iarib'*'.' ; and the Ihslor.a I (h Indies occidrnlar , 

liy Anou iodc Jh rrcn.', are, o far as style is copeerned, (on- 
timiutions of the last ( hronicles of Castile, (en'iiiruo de Zurila 
i.-; einpliatically a scholar; no one in tie* ibth century km'W 
as he did how to turn to account dc.ieiimer;ls and records for 
the purpose of completing and correc tiiiL; th< nairalivcs of tiiC 
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ancient chronicles; his Andes de la corona ie Aragdn is a book 
of great value, though written in a laboured style. With Juan 
de Mariana histor>’ ceases to be a mere compilation of facts or 
a work of pure emdition, and becomes a work of art. The 
Historia de Espana by the t^elebratcd Jesuit, first written in 
Latin (1592) in the interest especially of foreigners, was after- 
w\ards rendered hy its author into excellent Castilian ; as a general 
survey of its histor>", well planned, well writtem and well thought 
out, Spain possesses nothing that can be compitred with it. 
Various works of less extent — accounts of more or less important 
episod(!S in the history of Spain — may take their place beside 
Mariana's great monument; for example, the Guerra dc Granada, 
by Diego Hurtado de Mendoza (a history of the revolt of the 
Moors of the Alpujarras under Philip IL), written about 1572, 
immediately after the events, but not published till 1627; 
the narrative of the expedition of the Catalans in the Morea in 
the T4th century, by Francisco de Moncada (d. 16:^5); that of 
the revolt of the same Catalans during the reign of Philip IV., 
by Francisco Manuel de Mello, a Portuguese by birth; and that 
of the conquest of Mexico by Antonio dc Solis, Each of th(?se 
wTiters was more or less inspired by some Latin author, one 
preferring Livy, another Sallust, &c. Most of these imitations 
are somewhat stilted, and their artificiality in the long run 
prov(^s as fatiguing as the heaviness of the medicvftl chroniclers. 
On the other hand, the historians of the wars of Flanders, such 
as Carlos Colotna, Bernardino de Mendoza, Alonso Vazquez 
and Francisco Verdugo, arc less refined, and for lliat very reason 
are more vivid and more cajiable of intciresting ns in the struggle 
of two races so foreign to each other and of such different genius. 
As for the Jiccounts of the transatlantic discoveries and con- 
quc'sts, they arc of two kinds — cither (1) memoirs of the actors 
or witnc'ssc's of those great dramas, e.i*. tha Historia verdadera 
de la couquista de la nue7)a Espaha, by JU'.rnal Diaz del Castillo 
(1492-1581), one of the comjianions of ('ortfis, and the Historia 
de las Indias, by Bartolomc'; dc las (asas, the apostle of the 
Indians; or (2) works by professional writers, such as Francisco 
Ix)pez dc Conuira, offic ial historiographcTS wdio wrote in Spain 
on information cent to Ihem from the ncwly-discovered lands. 

Letter writcTS, a rather numerous body in Spanish literature, 
are nearly rclaUal to the historians; in fac't, letters witten to 
be read by otlitTS than the persons addressed, or 
revised afterwards, are only a metbocl 
of WTiting histoiy^ in a familiar style. Pernando 
dc'l Piilgar appended to his Claras varoncs a series cif letters 
on the affairs of his time ; and in the 16th centuiy Antonio 
de Guevara (d, 1544) collected, under the title of Epistolas 
familiarcs, liis c’orresjiondonce with his c-'ntcm])oraries, which 
throws a grc'at light on ihc early j)art of the reign of 
Charles V., although it must be iisc'd with ('aution bec'ause 
of the numerous recasts it has undergone, A celebratc^d victim 
of I’hilip IT., Antonio J^erez (d. t6ij), rcvcngcul himself on his 
master by relating in innumerable lettc'rs, addressed during his 
exile to his frit^nds and protectors, all the incidents of bis 
disgrace, and by selling to the ministcTS of France and England 
the secrets of lla^ Spanish policy in whic'h he had a hand; 
some of these letters are perfect sperimens of urbane 
gallantry. 

Philosophy is rather poorly rcpresentc'd in the i6th and 171b 
centuries in the literature of the vcrnarnlar. The greater 

Spanish thinkers of this epoch, 
osop y* ^viij^tievcr the school to w'hich they belonged — 
scholastic, Platonic', Aristotelian or independent — wrote in 
I^itin. Ascetic and mystic'al authors alone made use of 
the vulgar tongue for the readier diffusion of their doctrine 
among the illiterate, from whose ranks many of 

ys G sm. disciples w'ere recruited. Luis de Granada 

(1504-1588), Luis Ponce de Leon (1528-1598), Teresa de 
Jesus (1515-1582), Pedro ^laldn de Chaidc and St John of 
the Cross are the brighter lights of tJiis class of wTiters. 
Some of their books, like the Guia de peradores of Luis de 
Granada, the autobiography of St Theresa. and Maldn deChaide’s 
Convetsim of the Ma<^dalen (1588), have obtained a lasting 
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success beyond the limits of the Peninsula, and have influenced 
the development of mysticism in France. The Spanish mystics 
are not only remark<able for the depth or subtlety of their 
thoughts and the intensity of the divine love with which they 
are inspired; many of them are masters of style, and some, 
like St John of the Cross, have composed verses which rank 
with the most sublime in the language. A notable fact is that 
those who arc regarded as illuminati profess the most practical 
ideas in the matter of morality. Nothing is more 
sensible, nothing less ecstatic, than the manual of * ** 

domestic', economy by Luis de Leon — La Perfeeta casada. Lay 
moralists are numerous in the i6lh and 17th centuries. 
Some write long and heavy treatises on the art of governing, 
the education of princes, the duties of subjects, &c'. Pedro 
Fcrnandt5Z de Navarrete’s Conservacidn de monarquias, Diego 
dc Saiivedra Fajardo’s Idea dc un prinetpe crisiiano, Quevedo’s 
La Poliitea de Dios y ^obierno de Crisio, give a correct 
idea of the ability which the Spaniards have di.splayed in this 
kind of didactic literature — ability of no high order, for the 
Spaniard, when he means to expound a doctrine, loses himself 
in distinctions and easily becomes difTiKSc, pc^dantic and obscure. 
But there is a kind of morality in which he indubitably excels, 
namely, in social satire, which, under all its forms — dialogue 
and dream in the style of Lucian, epistle after the manner of 
Juvenal, or pamidilet — htis produced several masterpieces and 
a host of ingenious, caustic and amusing (‘ompositions. Juan 
de Valdes (d. 1541), the most celebrated of the Spanish Protes- 
tants, l(‘d the waiy with his Didlogo de Mur curio y Car on, w'here 
the great political and religious questions of the first lialf of I lie 
idth century are discussed with admirable vigour and frcedoiiu 
Tlie most eminent autlior in the department of social satire, 
as in those of literary and political satire, is Qucveclo. Nothing 
escapes his scrutinizing spirit and pitiless irony. All the vii'cs 
of contemporary society are remorselessly pilloried and crut'lly 
dissected in his Suenos and other short works. ^^'Jn■Ie this great 
satirist, in philosophy a disciple of Seneca, imitates his nia.sier 
even in his diction, he is none the less one of the most vigonnis 
and original writers of tlic 17th c'cntur>\ The only serious 
defect in his style is that it is loo full, not of figures and epithets, 
but of thoughts. His phrases are of set pur))Ose charged with 
a double nuaining, arid we are never sure on reading whether 
we have grasped all that the author meant to r onvr'v. Con^ 
erplis 7 n is the name tliat has been givim to this refinement of 
thought, w'hich w'as cloonu'd in lime to fall into ambiguity ; it 
must not b(‘ confoiindral w ith the cultisin of Gdngora, the artilire 
of which lies solely in the choice and arrangement of worrls, 
This new^ school, of which Quevedo m.ay be regarded as the 
founder, bad its Boileau in the person of Baltasar Graciiin, who 
published his A^^udrza y arte dc ingenio (1642), in which all the 
subtlclies of concejitism are reduced to an exact code. 
Gracidn, who had the gift of sententious moralizing rather than 
cf satin', produced in his Ctiticdu animated pic'tures of the 
society of liis own clay, while he also displayed much ingenuity 
in colier'tions of political and moral apliorisms which have won 
him a great rc]uitation abroad. 

Spanish thought as well as public spirit and all other forms 
of national activity began to decline towards the close of the 
T7th centiuy-. T’lie advent of the liouse of Bourbon, 
and tlic increasing invasion of French infiuence in ^eJnturv 
the domain of politics as wvll as in lite ature and 
science, fru.'itnn d the efforts of a few writers who had 
remained faithful to the pure Spanish tradition. In the 
hands of the second-rate imitators of Calderon the stage sank 
low’tr and lowvr; l\Tic poetry, already compromised by the 
affe(’tcd diction of Ciilngora, was abandoned to rhymesters wdio 
tried to make up by extravagance of style for po^Trty of thought, 
'J'ho first symptoms, not of a revival, but of a certain resumption 
of irtellectu.al production, appear in the department of linguistic 
study. In 17 h there w’as created, on the model of the French 
academies, Iji Real A('ademia Espanola, intended to maintain 
' the purity of tlie langu:ige and to correct its abuses. This 
acjidemy set itself at once to w’ork, and in 1726 began the 
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publication of its dictionan’ in six folio volumes, the best title 
of this association to the gratitude of men of letters. The 
Gramdtica de la lengua cabteLUimi, drawn up by the aeademy, 
did not appear till 177J. For the new ideas whii h ^vere intro- 
duced into Spain as the result of more intimate relations with 
France, and which were in many cases repugnant to a nation 
for two centuries accustomed to live a self-contained life, it was 
necessary that authoritati^•e sanction should be found. Ignacio 
de Luzan, well read in the literatures of Italy and France, a 
disciple of Boilcau and the French rhetorii'iaiis, yet not without 
some originality of his own, undertook in his Poitlca (i7.^7) to 
expound to his fellow countrymen the rules of the new school, 
and, above all, the princi]>!c of the famous “unities ” accepted 
by the French stage from Corneille’s day onward. What Luzan 
had done for lellers, I'enito Feyjoo, a Benedictine of good 
sense and great learning, did for the sciemes. llis Pcatro 
critico and Cartas critditas 3' curiosas, collections of dissertations 
in almost every department of human knowledge, introdut'cd 
the S])aniards to the leading scientific discoveries of foreign 
countries, and helj^ed to deliviT them from many superstitions 
and absurd prejudices. The study of the aneient classics and 
the dejiartment of learned re eareh in the domain of national 
histories and literatures had an eminent representative in 
(h-(‘gorio ^Vlayans y Sisear (i6t}9-J78i), who worthily carried 
on tlu‘ great traditions of tlie Renaissance; besides publishing 
good eilitions of old Sjjanish authors, he gave to the world in 
1757 a Rctorica which is still worth consulting, and a number of 
learned memoirs, ^^’ha^. may be called the liiterature (fagrntteitt 
did not recover miK'li lost ground; it would seem as if the vein 
had been exliaiisted. Sonielliing of the old ])ieares(|uc novel 
came to life again in tlie Fray Geruadio of the Jt'suit Isla, a 
biographical romance which is also and al)ovc all — 
omaace* detriment, it is true, of the interest of tlu* 

narrative — a satire on tlic‘ follies of the preachers of the daw 
'llie lyric poetry of this period is colourless when comf)are(l with 
its variegated splendour in the preceding century. Nevertheless 
one or two ()oets cun b(^ named who possessed 
refinement of taste, and wliosij collections of verse 
at least show respect, for the language. At the la^ad of the new 
.school is .Menendez Vald6^, and with him are associated Diego 
Gonzalez Jglesias de la Casa (1748-1 71; 1), 

kr.uwn l^y his Ltrillus, Cieni'uegos, and some others. Among 
tli(‘ vtTse writers of the j8th (.‘(‘ntury who produecil odes 
and didactic poetry it is only nei’essary to mention Leandro 
Fern indez de Morutin and Quin Lana, but the hilU.T I), longs 
rather to tlie i9tli century, during the early part of wliich lie 
piiblislied his most important works. The poverty of the period 
in Iyri(‘ poetry is even exceeded by that of the stage. No 
kind of comedy or tragical drama aro.-;c to take the pla< e of tlie 
am.'ient comedia y whose platiUides and alisurdities of thought 
and expression Iiad ended liy dii.gusting even tha leiuJt exact- 
ing portion of the piiblie. The att'TM])t was indeed rrmdc to 
introduce the comedy and tlie tnigedy of France, but the stiff 
and pedantic aclaptal'on.s of such writers as tlie eider Moratln, 
Agustin de Montiano y Luyando (1697 1764), Tomas de Iriartc, 
O'lrcia de la Huerta and tlie wcll-kiuA\7i economist Gaspur de 
Jovellanos failed to interest the great mass of jdaygoiTs. The 
only dramatist who was really successful in composing on the 
French pattern some pheasant comedies, which owe much of their 
charm to the great purity* of tJie language in whicli tlie)' are 
written, is Leandro I’ernandctz de ^roratin. It has to be addled 
that the saiuete was cultivated in the i8t)i century by one wTiter 
of genuine talent, Ramdn de la Cruz; nothing helps us better 
to an acquaintance with the curious Spanish so( lety of the 
reign of Charles I^^ than the interludes of this gimial and light- 
hearted author, who was succeeded by Juan Ignacio Gonzalez 
del Castillo. 

The struggle of the War of Independence (180S-14), which 
vas destined to have such important conse(juen»(:s in the 
t9tb world of politics, exerted no immediate influence on 

Century* the literature of Spain. One might have expected 
as a consequence of the rising of the whole nation against 


Napoleon that Si)imish writers would no longer seek their 
ins]»iralion from France, tuid would resume the national tradi- 
tions which had been broken at the end of the 17th century. 
Bui noibif;g of the sort occ'urred. Not only the ajianccMulos (as 
lliOM* Wi i’i* c;.lled ^^ho h;ul ivccepted the new regime), but also 
the most ardent j)artisans of the patriotic cause, c(M\tinucd in 
lileratui\‘ to Iw* the ^•ubmi,‘<siM* disciples of BVancr. Quintana, who 
in his odes preaehed to his eoinpatriots the duty of resistance, 

I has nothing of the innovator about him; by his education and 
by lus literary doctrines be remains a man of the iSlh century. 
The same may be .saiil of Martinez de la Rosa, who, though less 
power-ill and ini]iri. ssive, laid a grt'ati r indeju'mlenci' of spirit 
and a more highly trained and classical taste. Ami wlien roman- 
tu'isiii begins to lind its way into Spain and to enter iiitt» con- 
flict with the spirit and habits of the iSlh century, it i . .still to 
France that the poets and prose writers of tlie new scliool turn, 
much im'rc than to England or to Gi'rmany. 'Ine first decidedly 
romantic poet <»f the gcncrativm which nourished about i8jo 
was the duke of Rivas; no one suci'ccileil belter in reconciling 
the genius of Spain and the tendeneic;; of nuuU’rn i>oelry; his 
poem ii/ M(tro expdsito and his drama of Don Alvaro la tuerza 
drl belong as mueli to the old rtnnanrrs and old theatre 
of Sjiain as to the romantic spirit of i8go. Gn llie other hand, 
l''spiH)iu‘eda, who has somi'limes bi'cn called the Sjiaiii'^h .Mussii, 
savours innch less of tlu? soil than tin* duke of Kba.,.; he. is a 
ct.smop.ditaii roiiiantic of lh(‘ si'hool of Byron and the French 
imitators of Jiyron; an exelusivily lyric poel, he dii) not live 
lijiig cnongli to give full j)roof of his genius, but wlial he has 
left is often exquisite, /orilla. has a more IK xible ami exuberant, 
but mucli more une(|iial, taKait than I’lsjUDmi’da, and il the 
latter has written loo little it canmU but be regretted that llic 
former shoiihl liave produeed loo miieli; ma ertheless, among a 
multitude of hasty pcadormaneis, bi ought out before they Juul 
been matured, his Don /nan d'enorio, a new and fantastic 
version of tlie legeml treated by 'i’irso de .Molina and Moliere, 
will remain as one of tla^ most curious speeimens ol Sfianish 
romanticism. Jn tlie dramatic literature of this )>eriod it is 
iioiReable that; the trageds’ mor<^ than the eornedy is modelled 
(ai the exampK'S fiiniir lied by the l-rmeh drama oi the Restora- 
tion; thus, if we leave out of aeeount the pi. s' !>>' Garela Guti- 
errez, entitled Kl Tnnmdttr, wliii li inspired Verdi's \\ ( iJ known 
opera, and Ltts Amantes dc I'ennl l»y 1 lart/a ribiist h, and a few 
others, all the tlrama.tic work belmiging to lliis dale rei’alls 
more or less tlie manner (>f the jirofe.ssioiial jilaywrights of lliff 
boiilev.'ird theulres, while on the other liand the (oniedy of 
maiiiiers still preserves a eerlain originality and a genuine local 
colour. BreOm de lo.s IJ<rr( ro.«, wlio wrote a hundnd eoniedii.s 
or more, some of them ol the first (»r(ler in tlieir kind, apart 
from the fact that lla.ir diction i;-» of remarkable cxecllenec, 
{ollnres w'ilh great lidi’lity to the tradition of the lytb c iiliiry; 
lie i.s the lust of the dramutisls wlio |)re.‘ierved the feiling of tlie 
ancient comediu, MuriaiK# Jo.^^c!: d<j l.arra, a jirose writer of the 
highest talent, must bt' pkn cd beside i*..sj>n;ni:e(la, v>ii,h wliom 
he Ii'is several filatures in common. Cuustic in temper, of a 
keenly oUservant spirit, miarkabi}' .^.ola r and clear as a writer, 
he was .sfjccially succe.ssfu) in llie jiolitieal pamj>lilG, tlx* article 
d'artnaltDy in v/liich he ridicules witliciut fhty the Gees and 
oddi’Io-; of his (‘onUmiporaries; his rei)utation is rmieh more 
largely diie to llu'se letters limn either to his |)lays or liis novel 
Kl Dom'd (le Don Kmique d Dtditnfr. With J.arra must be 
a.ssocialt'd two other hiimori.st ic writers. 'I’he first of fhc.se is 
Mes(?ruTo Romanos, whose Kscenas matritcnse§y a'tliough of 
lc.;.s literary value than Larra’s arlieles, give pleasure by their 
good-r.atur(fd gaiety and by llie curious details ihev furnish 
with reg..u-(l io the conte/nporary society of Madral. 1 he other 
is F.“f.cbanez Galderon, who in his Kscenas andalnzas .sought to 
revive the manner c^f the satirical and picaresque wriliJi.; of the 
i7t!i century; in a usele.->.sly archaic language of his own, lesse- 
lated with fragments taken from Cervantes, (,)uevcdo and others, 
he has delineal r d with a somewhat artificial grace varif^s 
pifjii.'int srencs of Andalusian or Madrid life. 'Jhe promi- 
nent literary critics belonging to the first generation of the 
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rentnry were Alberto Lista (1775--J848), whose critical doctrine 
mav be described as a compromise between the ideas of French 
classicism and those of the romantic school, and Aguslin Duran, 
who made it his special task to restore to honour the old 
literature of (!asliJc:, particularly its fomanrrs, which he had 
studied with ardour, and of which he published highly esteemed 
collections. 

If the struggle between classicists and romanticists continued 
even after 38.^0, and continued to divide the literary world 
into l^^() oj)f)osing camps, the now generation — that which 
•occupied the scene from 1840 till alxnit 1868 — had other pre- 
<)(Tupations. The triumph of the new ideas was assured; what 
was now IxMHg aimed at was the creation of a new literature 
which should be truly national and no longer a mere echo of 
that beyond the Tyrences. To the question wliethcr mod(?rn 
Sj)ain has siKTOeded in calling into existence siK’h a jilcraturc, 
we may well hesitate to give an aftirrnativcj answer. It is true 
that in (.‘^'cry si>e(:ies of ro nposition, the gravest as well as the 
lightest, it can show works of genuine tak'iit; l)ut many ot tliem 
are strikingly defan'ent in originality; all of them cither licar 
tmmistakai»le tracers of imitation of foreign models, or show 
(more or less liappily) the imj^rint of the older literature of the 
.T7th century, to whi('h the historical criticism of Duran and the 
lalionrs of various other scholars had giveii a flavour of novelty. 

Ft>reign innuera'e is most clearly marked in llie work of 
Ventura de la Vega (1807-1865), wh(»so relationship to the 
lirMmu 3'<^’ungcr Moratin, and therefore to l\IoIierc, is 
^ iinrnistakalile in III llowhyr dr niuudo (1845), a piece 

written after a long apprenticeship spent in translaling Fnwh 
plays. Among those who cndi'avoiired to nvive tlie dramatic 
system cslablislu'd by T.ope dv. Vega. w<'re AurelianoluTnandez- 
Cucrra y Orbe (i8i6-i8().|) and Francisc'O S.itieliez de (’astro (d. 
187S); tiie former in Ahiiso Cano, and llie latter in llcnnencpldo, 
produced examplt's of ingenious n'ctaislnietion, which testified 
to their S('lio]arsliip but failed to interest the public permanently. 
A fusion (*f etirly and later in('tlio<ls is diseiTnible in the jdays 
t){ Adelardo J/pe/ de Ayala and 'ramayo vBaus. Campoamor 
wote dritmas wind'll, lliough rurious as expressions of a subtle 
intelligence east in the. form of dialogue, do not lend themselves 
I0 presentation, and were probably not intended for llie stage. 
iNiihez tie Aree in Jd II oz dch'fio produced an impressive drama 
.ns well ns .several plays written in eollaboraliiui with Antonio 
tie Hurtado. l)efore be found his true voeation as a lyric p(»ot. 
The sutTi's.sor of 'i’amayo y ]laus in popular esteem nni.st be 
sought in Jose Eelit'garay. whose earlitT jilavs — .sueli as La 
JCsposn del vruj^ador and I\n el pudo de In espada — are in the 
romantic style; in his later works lie attempts the .solution of 
social problems or the symbolic drama. Such pieces as El (Wan 
4 Wlesto, El Ilijo de Don Juan and Kl I.oeo dios indicate a careful 
study of the younger I’kimas and Ibsen. During the last few 
years his popularity has shown signs t)f waning, and the copious 
dramatist has translaled from the ('atalan at least one play by 
Angel Ckiimera (b, 1847). Ti > Tm hegaray ’s schoi >1 1 lelong Eugenio 
Selles(b. 1844), author of El ^ iido ^ordiano,El Cielo del snelo 
and J.a Mujer dc Loth, and J.eo])oldo Cano y ^lasas (b. 1844), 
whose best productions are La Mariposa, CUoria and Im Pasion- 
aria, an admirable example (^f concise and pointed dialogue. 
ZMenlion must also be made of Jo.se Feliu y Codina (1S43-1807), 
a Catalan wlio wrote two vigorous plays entitled J.a Dolores 
ftnd Morta del Carmen; Joaquin Dicenta (b. i860), whose Jt 4 an 
Jose showed daring talent; and especially Jal*into Benavente 
(1\ i8(S6), a dramatist whose mordant vigour and knowledge of 
.stagc-etT(‘ct is manifest in La ComidH de las ficras and Rosas de 
€doflo. In a lighter vein much success ha.s attended the efforts 
of Miguel Echeganiy (b. 1S4S), whose buoyant humour is in 
•i]uaint contra.st with his brother’s sepulchril gloom, and Vital 
Aza (b. 1851) and Ricardo de la Vega (b. deserve the 

popularity which they have won, the first Sciior Cura 

and the second by Pepa la freseaehona, cxcelfrnt specimens of 
humorous contrivance. But the most promising writers for 
the Spanish stage at the present time arc Serafin Alvarez 
‘Quintero (b. 1871) and his brother Joaquin (b. 1873), to 
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whose collaboration are due El Opto derecho and Ahanicos y 
panderetes, .scenes of brilliant fantasy which continue the 
tradition of witty observation begun by J.ope de Rueda. 

Rivas, E.sproneedii and Zorrilhi ow^e more to foreign models 
than either C!ampoarnor or Nunez de Arcc. It is true that 
Campoamor has been described, most frequently 
by foreign critics, as a dis(‘iple of Heine, and tin- Poe try » 

doubtedly Campoamor suggests to cosmopolitan readers some' 
thing of Heine’s concentrated pathos; but he has nothing 
of Heine’s acrimony, and in fact continued in his own 
semi-philosophic fashion a national tradition of immemorial 
antifjiiity — the tradition rd exju-essing lyri(‘al emotion in four 
or eight lines which finds its most homely rnanife.stntion 
in the fivii volumes (^f Cantos popidares espanoles edited by 
Francisco Rodriguez Marin. No less national a pod was 
N'lihez de Arcc, in wiiose verses, though the scininienl and 
reflection are often ('ommonplacc, the workmanship is of 
irreproachable finish. His be.st performanc'C is Grilos del coinhaie 
(1875), a .serie.s of impassioned exhorlations to concord issued 
during the civil war which preceded the restoration of the 
Bourbon dynasty. An ineffectual politician, NT'ihcz de Arce 
failed in oratory, but produced a permanent political impression 
with a small volume of songs. He wTote much in the ensuing 
year.s, and thoiigli he never failed to show himself a true po(‘t he 
never succeed(‘d in rej)cating his first great triumph — perhaps 
because it needed a gr(‘at national crisis to call forlli lu's powers. 
He found an acromplishcfl follower in Idriilio Berez .Ferrari 
(h. 3853), whose Pedro Ahelardo and Dos echos r dos olmas rc*' 
call the dignity but not the. iinpeecnbility of his model. Another 
pupil in the .same .sc'hool w'as Jose Velarde (d. i8()2), whose best 
work is colleelcd in Cores del alma, some numliers of which are 
indications of a dainty and interesting, if not ^’irjIe, talent. 
Absorbed by eommeree, Vicente ^^’en^(‘slao Qviorol (d. jKSu) 
(‘ould nut afford to improvise in the exuberant manner of his 
coimtrvmen, and is reT'>r(‘sent (‘d by a single voliimi.’ of poems as 
remarkable for their .self-n si mint a.s for a dee{> tenderness whieh 
finds expression in the Cartas d Mario and in the poignaiit 
.stanzas A la inncrtc dr nii hermana Adela. The temptation to 
sound the j)nthet ie not(‘ .so ihrillingly audible in Querol's .subdued 
harmonics jirovcd irresistible to Federico Balart (1831-3005), a 
critic and humorist of repute who late in life astonished and 
moved the public wdth a volume of verse entitled Dolores, a 
sequence of elegiacs whidi bear a .slight formal resemblance to 
In Memortam; but the writer’s .sincerity was douinfiil, and in 
Ilorhontcs the absenr’e of genuine feeling degenemted into 
fluent fancy and agreiviblt* prettine.ss. A more i>owTrfiil and 
interesting personality was Joaejuin Maria Bartrina (1850- 
iSSo), who endeavoured to transplant the pessimistic spirit of 
I.eeonte de Taslc to Spanish .soil. Bartrina'.s crude materialism 
is antipathetic; he is wholly wanting in the stately impassability 
of his exemplar, and his form is defective: but lu' has fon'c, 
sincerity and courage, and the best verses in Al;^o (1876) are 
not easily forgotten, 'riie Andantes y allc^^ros and Cromos y 
acuarclas of Manuel Reina (1856-1905) have a dc-lightful Anda- 
lusian effusiveness and metri('nl rlegancc, which compensate 
for some monotony and shallowness of thought, flannel del 
Palario (1832-1907) combined imagination and W'it with a 
technical skill equal to that of the French Parnassians; but he 
frittered away his various gifts, so that but a few sonnets .survive 
out of his innumerable jxu’ms. ^lorc akin to the Engli.<h 
“Lake poets” w'as Amos de Escalante y Prieto (1831-1002), 
better knowm by his pseudonym of “ Juan Garcia,” whose 
faculty of poetic description, revealed only to the few who had 
read his verses in the edition privately circulated in 3890, is 
now' generally recognized. The vein of religious .sentiment 
which runs through Escalante’s most characteristic l\Tic.s was 
also worked by Luis Ramirez Martinez y (iiiertero (d. 1S74), 
W'ho, under the pseudonym of “ Larmig/’ wrote verses impreg- 
nated with Christian cle^'otion as wtU as wdth a sinister melan- 
choly which finally led him to commit .'^uicide. The most 
interesting of the younger poets iu*c pro\'inciaIs by sympathy 
or residence, if not by birth* Sah’ador Rueda (b. 1857), m his 
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Aires espaiioles, represents the vivid colouring and resonant 
emphasis of Andalusia; Ramon Domingo Peres (b. 1S63), a 
Cubin by birth but domiciled at Barcelona, strikes a Catalan 
note in Musgo (1902), and substitutes restraint and simplicity 
for the Castilian sonority and pomp; Vicente Medina (b. 
in Aires vinrcianos and La C and on de In huerta reproduces with 
^'ivid intensity th(? atmosphere of the Murcian orcliard^countr}-; 
Juan Alcover and Miguel Costa, both natives of Majorca, cele- 
brate their island scenery with luminous picturi'squeness of 
phrase. The roll of Spanish poets may close with the name of 
Jose Maria Gabriel y Galan(d. 1905), whose reputation dejH iuls 
( liiefly on the verses entitled El Ania “ in Casit llnnas; Gabriel y 
Gal.in was extremely une(|ual, and his range of subjects vas 
limited, but in El Ama he produced a poem wliicli is unsurpasscil 
in modern Spanish j)oetry. 'J’lie facility with which vi'rsos of a 
kind can be wTilten in Spanish lias made Spain a nest of singing- 
birds; but the chief names have been already mentioned, and 
no others need be recorded here. 

Since 1850 there has been a notable renaissance of the Spanisli 
novi‘ 1 . Eernin Caballero is entitU-d to an honourable ])liU'e in 
literary historyas perhaps the lirsl to revive the native 
realisvn which wastemporarily check etl by iherotnaiuic 
movement. In all that concerns truth and art she is superior 
to the once popular Manuel Fernande/ y Grin/ dc/ (d. 18.SS), 
of whom it has been said that Si)ain should erect a statue to him 
and should l.)urn his novels at the foot of it. A Spanish Dumas, 
he e(]ual.s the French author in fecundity, invention and resource, 
and some of his tah-s — such as El Cocincro do su majestod, Los 
Minfies de Ins Alfmjanns and Martin (HI — arc written with an 
irresistible hrio] but he was the victim of his own fa('iiity, grew 
more and more reckless in hh methods of eomjmsitiou, and at 
last sank to the level of his imitators. Antonio de 'rnn'ba 
followed Fenun Caballero in observing kx'id customs and in 
poetizing them with a scniimcntal grace of his own, which 
attracted local patriots and uncritical rc idcrs generally. lie had 
no gift of delineating diameter, and his plots arc J eeble ; but he \v as 
not w'antiug in literary duumi, iuhI went Jiis rt)ad of incorrigible 
optimism amid ihc ajijilausc of the crowd. Ills coni emporar}', 
Pedro An1</nio dc Alarcdn, is remeiulxTcd chiefly as tlie author 
of El Soinhrcro dc Ifcs ficoSf a ])eculiarly Spanish tale of picares(|iic 
malice. Neither Tnieba nor Alaiadn C(»iild liavc d< veloj)cd 
into great arlisls; the fir.st is too falsetto, tjie s<x.’oud is too 
rhetorical, and both are loo haphazard in execution. Idealizing 
country life into a pale arcadian idyll, Trueba frowned upoii 
one of Ins neiglih^jiirs whose methods were eminently reali.^lic. 
Joa* Maria di* Pere<la is tlic founder the modern S(“liool of 
realistic llctioii in Spain, and the boldness of Jiis e\'|»< riinent 
startled a generation of readers acrustonu d to Fernan ( e.hnllero’.i 
feminine reticence and TrueUi's ddiheralo eonvcutionality. 
Moreover, Pereda’s re^ictionaiy jioliiical views — ton frequently 
obtruded in his imaginative work — ali(;naled fmrn )iim the 
sympathi(;S of the growing LilKu-al dement in the (ountry; hut 
the power which lamps his Esrenas vumUmesas was at once 
appreciated in the northern provinces, and by slow degrees In* 
imposed himself upon the academic critics of Madrid. So Img 
as Pereda deal.-j with country hdk, sailors, fidierinen, a'-peds 
of sea and land, he deserves the higliest prain-, for he under- 
.stands the poor, hits upon the mean between eoriveiitional 
portraiture and caricature, and has the k(‘enest apjireciaiion 
of natural beauts', llis hand was far less certain in describing 
townsmen; yet it is a mistaken to <:la.'»s Jiim as merely a s^lcc(:s^ fnl 
landscape painter, for he created character, and o>ni.inually 
revealed points of novdty in his deseripti<^ns of tlie common 
things of life. Pereda is realistic, and he i> real. Ills rival, 
Juan Valera, is nut, in the restricted sen^c of tlie word, realistic, 
but he is no less real in his own wider province; he lias neither 
Pereda’i. encrg\' nor austerity of purpose, hut has a more in* 
fallible tact, a larger experience of men and women, and his 
sceptical raillery i> as efTecti\*e a moral c<.)mmentary as Pen da’s 
Christian pessimism. In Valera^s Pepita Jimenez and Dona 
LuZj and in Pereda's Soiileza, we have a trio of Spanish luToines 
vrho deserve their fame : Pereda's is the more vigorous, full- 


biooded talent, as Viik'ra’.s is the more seductive and patrician; 
yet, much as tliey iliiTcr, both are essentially native in the quality 
<»f their genius, sy^.t^•^l anil ]>hrasing. Benito Perez Ciald6;« 
gave a new life to the .lii>ioriciil iiovt'l in his Jnige series entitled 
J'.pisodios noriofialfs, a name jXTliaps suggested by the Koninns 
nntiopianx of I'rckin.inn-t'hatrian ; hut the .suhjei'ts and senti- 
ment td these tony Vi>lnmes are intensely local. Thi? colouring 
of the Episodios ntuiofioirs is so brilliant, their ineidimt is S(» 
varied ami so full of iniere'4, their s]>irit so stirring and patriotic, 
that the. horn Spaniard easily forgives their freiiiient prolixity, 
their insistence on minute tU taib, their l(u»so coiistnieliou and 
their unt‘^<•n style, 'riu ir appeal is irresistible; tluTO is no such 
unaniimnis approbation ( f the politiro-religiiais novels such as 
Di>/in l\'r]t\tiU (ili'ihi and Lcdii Rot h, laeh of which may be re- 
gardeil as a rofnnn n //.vhc. The fpiit k n'spouso of IVtcz Galdds 
to any external stimulus, Iiis sem it ivene'^s to ('very ('hange in 
the literary almospliere. nuuk* it itievitahle that lie slumld come 
under the intluem'e of nch naturalism, us lie dots in Xjp 
Pro/iihido am] in Rralidoil ; hut liis I'tutver.siou was teinpoTarv,an(l 
two fon'iblc noV< U ilealing with ('onh’iuporarv ]\(v-^J'ortunnta 
y Jodntn and Anpl ( Hierro — mark the t bird place in t he dcveln]v 
nient «»f a snseepiihle talent, 'J'h(‘ true letuh'r of tlie naturalistic 
sehiH‘l in Spain is Armando Palacio X’aide^;, whose faculty 
of artistic selection was lirst displaved in /.V Senorito Chtavto^ 
'Two siihseqiient voirk -Mtu/o y Morin and J.o Jlennonn San 
.W/’/c/o— raised )n>]n's that Spain liad, in Pa,la«'io Vahid’s, a 
novi'list (d the first order to sucf'erd Pereda and Valera; but in 
Ln Espiimn and Lo Ju\ t^\«> social studies which caiist'd all lla? 
inoR' sensation IxtaiiM' tlx v Ci attained (aricat tires of w(‘ll- 
known personages, tlu* antlior foll«>wed the k’rench riirn'ut, 
(’(tast'd to Im' national and did not. heroine cosnmpolitan, Ifis 
lat(‘sl books an‘ more original and interesting, though llun" 
sran'elv fiiKil his e.irly ]m< anise. AniMlier novelist who for a 
tinx' divided Ixaxaiis with J'.'.laeio Vald(''s was the l.nly who 
pnhlisrx's under her maiden nanx' of lOmilia Pardo P*azan. 'J’h(? 
powerful, repellent ]>ietnres of pi'asant life and thccthic.Ll daring 
oi /.es' ]*nzos de Vlloa and ].n Modre Nafnralezo are set off b}' 
grapjiie passages of tle.serijdion; in lati'r w'orks tlie author ehoso 
les.v^ (pieai<aiahh^ snhjecls, and the hx'al patriotism whieli insjdrcs 
Jnsoloeidn and De mi iicrrn i ; e.xj)r(!ssed in a stylo whii'li st'eure;; 
I’anilia J*ardo Ba/an a high place among lier contemporaries. 
Eeopoldo Alas (1851-1901), who used the pseud<aiym of 
“ Clurln," v/as hetterkixfwn as ariithless critic llian as a novelist; 
the interest (d his shorter stories has evai)nraled, hut his amhi- 
lions novel, Ln Repentn, li\es as an original study of the relation 
li.iw'eeii mystiiian and passion. Jacinto Octavio 
fb. 1852), wlx) has de-x rii-d jxo, el writing f(»r criticism, displayrxl 
inix’ij in.aght in Ldzaro, the story rd a priest who finds hims<^lf 
foiced l<i lay down liis orders; this work was iiainrally denounced 
hv the clerical ])a»ly, and orthodoxy dts'.lared e(|iiallv against 
El Kfiemigo aiici Dnlce y sahrosa; more inqiarlial critics agree 
in admiring Pierafs power (d awakening svirijiathy and intorcsi, 
liis gilt (d ininnte p- ychologieal analysis and his exrjui ute diet ion. 
No siisphnon (d larlerodow attar lies 1(r Mamiel Pnlo y ]*(ryn»l6n, 
the author of that (harming story 1 m Tin Lirilieo^ nor to the 
Jesuit, Tails Coloma (b. 1851), who ohlaitx'd a Heeling irinrnpli 
with PequeneeeSf in which the WTiler .'^^atiri/ed the; fa hionabh? 
society <d wliicli h(^ liad been an ornami nt lx'l(ire liis ('onvctrsion. 
Juan OclxiU (d. 7809) showed prorrii'e (d llx^ liii/lx*';! order in 
iiis Iw'o short stories, El Amodo dhnindo and Vn alma dc Dios 
and Angel Ganivei (<l. 1898) ])rodix;ed in Los Trahajos del tt> 
joiigahle creador PioCid, a singular phiiosopliical romance, rich 
in id(!as and ieiicin>iis in expres- ion, thongli lacking in narrati\e 
interest. With him may he inenlioix'd Bicardo Madas Pi< ave i 
(d. 1899), author of Jm Ttrrra de campos, "who di(;d prcinatur(!l / 
Irefoie Ids undoubted talent liad reached nialiirity. Cf^ thij 
younger novelists llx! most not able in rcjaitation and achicye- 
iiKtnt is Vi< enle Bhec o Ib.'ivx z (b, 1866) w'ho began with 
pir.lurcs of Valencian provincial lil(i in Elnr dc mayo, miicD 
romance tlie vehirle rd revolutionary propaganda in La Catedral 
and Ln Horda. and ^how's the influence of /ola in one of hW 
latest books, La Maja desnuda. Biasco Ibanez lacks taste and 
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judgment, and occasional provincialisms disfigure his style; 
but his power is undeniable, and even his shorter tales arc? 
remarkable* examples cd truthful impressionism. Ramon del 
Valle-InciAn (i). j86<)) tends to prccicjsily in Carte de amor and 
Flor de santidad, biif (?xcc?ls in finesse and patient observation; 
J. Martinc?x Riiv (I). 187b) is wit.tic?rand w(iijditic?r in Las Con- 
fesiones ue lui /Hyiu ho fdosofo and tlie oilier storicis wliich ho ])ul>- 
lishes under tlie fiscudonyin of “ Azorin,” Imt In? lacks much of 
Vallc-Jnclan’s yiit'turcsfjue and pereepl.ivc; faculty; I^io Baroja’s 
restless and picarescjue talcjiit finds vigorous but incoherent 
expres.' ion in Kl C amino de perjecciOn and Aurora roja; and 
Gr(?goii(» Alariincz Sierra (b. 1882) has sliown considerable 
mastery of tin; difficulties oi the short story in Pasciiu floiida 
and Sol dc la tarde. 

'J’jie tendency of Spanish historidd students is rath(?r to collect 
tjic raw inalerial of history than to write history. Antonio 
(anovas del Castillo was absorlied by politi(?s to 
CHtZtlm'/ literature, for Ids Ensayo sohte la casa dc 

Austria en Espaiia is ampk? in iiilormation and 
impartial in judgment; tjie composition is liasly and the slyk; 
is often poncl<Toui;, but many passag(?s denote a g(?nuine literar}' 
faculty, whieb 1 he autlior was preveiiK-d from develojiing. The 
lUstoriade los I ' in wliicli Aiireliano J^ernandez-fiiicrra y 
Orhc collaborated with Eduardo de. Hinojosa, illuminates an 
obscure but imyiortant p(‘nod. Erancist'.o (idrdenas 
1898) in his liistnria de la propriedad territorial en Kspaiia did 
for Sj)c.,ln mu'‘h tliat ]\laiiie did lor hhigland. Eduardo IVrez 
Pujol ( 1 ), ill Jiis ilistoria de las instilKciones de la Espuita 

goda (i8()0) sii])])Ieincnts ijie work of Fenuindez-Guerra and 
Hinojosa, iJio latter of whom has pul ilisjied a standard treatise* 
c milk'd lUstorla del derccho romnno. Joatjuin ('osta's Estudios 
ihcricos and Colectivismo ay/ario en Espaha (1898) have 

lieen praised h\ experts for their minutt? rt':;ear('h and exact 
erudition; hut his Pocsla popular espahola y i/uloloyia y litera- 
iura cclto-kispanos, in wJiic.li a most ingenious aUemj)! is made 
to rec(jnstilute the literary history of a remote j)crioc1, appeals 
to a wider cinde of educated reade rs. 'J'hc* monographs of 
h'ranciseo (‘odera V Zaidin(b. of (V'lareo kernandez Duro 

(18.^0-1007), of fraueiseo I’Vrnaudez y Goiizdlez (h. 1833), of 
Gumerslmio A/i'arate (b. 1840), a.u(l of many olliers, sucli as ibc 
Jesuit q)igra])hi?it lotlcl Fila y ('aloiue, are valuable eontrilni- 
tioiis to tlie still iinwrilU'u lii?;P)ry of Spain, lint are addressed 
chiefly to syieeialists. Many of the results of tlieso investigators 
are embodied by Rafael Altamira y (Vevea (b. i800) in his 
Jlistorla de Espaha y de la civilizadou espahola, now in ]>rogress. 
Literary eriticism in Spain, even more tJuin elsewh<*re„ is t<.»o 
often infected )>y intokTant party s])irit. It was dillicult for 
Leopokk) AUi:. (“ ('lann ”) lo rectignize any merit in the work of 
a react ionar\^ writer, bill his prejudice was loo manifest to 
mislead, ami liis int<‘lligent insight frenuently led him lo do 
justic(‘ in spite of Jiis pre|)ossessions. In tJu* opposite eamp 
Antonio Vallniena, a Immorisl of tin* mordant type, has still 
nun'c? dilficuliv in ik)ing justice to any writei’ who is an acade- 
mician, an Amcri(\in 01 a Liberal. Pa.-.cual de Gayangos y 
Arecand Mannel Mila y Fontanals escaped Irom the quarrels of 
contemporary schools by confining their studies to the past, and 
Harcelino iMeiiendez y Pelayo has earned a Ihiropean reputation 
in tlie same provinee of historical criticism. Among his followers 
who have attained distinction it inusl siifllcc to mention Rain6n 
Henendez Pidal (b. 1869), author of La Leyetuia de los infantes 
de Lara (1807), a brilliant piece of scientific, reconstructive* 
criticism; Francisco Rodriguez ^lariii (b. 1855). who ha.s pulv 
lislied valuable studies on i6lh and 171I1 century authors, and 
adds lo his gifts as an investigator tlic charm of an alembicated, 
archaic style; Emilio Cotarelo y Mtiri (b. 1858), who, besides 
interesting contribution; lo the history of the theatre, has 
wTitten substantial monographs on Enriqm* dc Villcna, Villa- 
mediana, Tirso de Molina, Iriarlc and Ramon dc la Cruz; and 
Adolfo Bonilla y San I^Iartin (b. 1875), wJiose elaborate bio- 
graphy of Juan Luis Vives, wjiich is a capital chapter on the 
history of Spanish Inimanism, gives him af(weino.st place among 
the scholars ofitiie younger generation. 


Bibliography, — The basis of study is Nicoliis Antoiiio‘s Bihlio^ 
theca hispana vetus and hibliotheca hispana nova, in tlio rc\'i.s(;d 
edition of Francisco P6rez Bayer (4 vols., Madrid, 1788). Siippkj- 
mentary to this are liartolome Jos6 Gallardo’s Ensayo de nna hihltr.- 
Uca espaHola de libras rams y luriosns (4 vols., Madrid, 1863-1S89), 
tjditcd by M. R. Zarco (lei Valle and Jose Sancho i<ay«'!i: I^^clro 
Salvii y MallCfn\s Catdlo^o de la bihlivtcca dc Salvd (2 voF*., Valencia, 
1872) ; James Lyman Whitney's Catalogue of the Spanish Ld Huy and 
of the Eortu/^ticsc Boohs bequeathed hv (ieovee Tichnor to the Boston 
Public Library (lioston, 1870); Domingo Garcia Peres, Catdioqo de 
los autores portufiues.es que er.cribicron cn casicUano (Madrifl, 1890). 
For incnnables the best aiitliority is Conrado Haebler, Bi^livp'afia 
ihdrica del si^lo at, (the Ha;:'iie and Ltfipzig, 190, ,j). Ol general 
iiistories the most crxtensive is C(?orgc Ticknor’s IJistory of Spanish 
Literature (3 vols., N(.‘w York, i8>i9, and bth (?d., 3 vols., Boston, 
1872), which is particularly valuable as regards bibliograj)!iy ; 
additional information i;s enibodied in Hk; Clernian translation oi 
this work by X. IT. Julius {2 vols., Leijjzig, 1S52) and Ike su])])le- 
m»‘nt by F. |. Wolf (1807); and the Spr'.nish Ironflaljon by Pascual 
de G.ayangos and .ICnrifjiu; de Vt^dia (4 vols., Madri<l, 1831“ nujy 
be consulted witlj On a smaller scale ate (I. r;d! t, “ I)fe 

spaui.-aUie Lilteralur” (Sirasshurg, 1807), in tlu' sceund of Ike 

i'trundriss der vomanischrn rhiloUnEc (]>t, ii.); II. Lutk-r C'ii'.rhe, 
Spanish Literature (I.oiidon, 1803); Kudtdjdi Ik-er, Spimisdir 
Literatmticsi hi elite (Lei])/-ig, 1903);' Fkilipp August Lerker. Oc- 
sahi(.htL' der spanisehen Litcratur (Slrassburg, i0o.|). Tk«.; iIum- 
iiamed inckuk* modern authors, as do L. IMerinieo, Bret is (‘‘Instoirc 
de la littcratnre espaqnole (Paris, 1008), and J. Fit zinaevict Kelly, 
llistnyy of Spanish hiinature (London, 189S;' Sji;.ni*k Ijv, u>k!,tioh, 
MadTi'l, jooi, and Freiudi translalion, witk u, re\is((l i«>l :i.ju! ser- 
viceable bildfograplty). ]''or tlie middle ages tlu; b( st works an; 
F. j. Wolf, Stiidien sue (iesi liichte der spanisehen v.nd fxolv.vh : i^then 
NatinntdUleratur (Ilcrlin, 1839), ami M. IMila y I'cinaii.'',!. . i.'c ia 
Poesia heroiro popnlar eastiflana (P>.'i.rt;elo]?r),, I'S/.j)* .’.irador 

de Jos Rios, Jli.foria criiiva dr la (itevaiura espinu'la (7 vols., Madrid, 
i 8 ()I -iS03), is dilTiJsiv(‘ and inaccurate, but , vises uselul ii.tormation 
Concerning Ike ])(Tii)(l before the Kd.li century. On Ike lirjuna tlie 
most solid woiks are (kiyetano Allxrrto de ki Bamra y J.eirado, 
( atdfo^n hihtiozrdfiro y hioL'ydfico del ieatro ahti(;uo espafiol (Madrid, 
i8(k)) ; A. Paz y Melia, ('otdloqo de las pivsas de teaivo que sr • ( art 
en el departumento de nuoiiiscritvs de lu hildioteca n(u tonal (^■ •;l.drid, 
1899); C. Perez I^'lsfor, Ad/rre.s - aeena dil histnonisnio cspahoi 
cn lus sifilos xvi. y xvii, (Madrid, 1901); Jose Siiuchez- Avjona, 
Notieins rejerentrs d /os annles del teotro en Set ilia (Seville, i 89«'‘ 1 ; 
Antonio I^^slo^, “La ('olle/ioru; della I iblioteca palatina-par- 
mense,“ in Studi di fi/olofiia romanza, tusc, 13 (Isor.u.', 1801); J'.. 
('olarelo y IMori, C'onh oversias t^ohre la licitud dtl ft atro cn Lspahn 
I (Madrid, 100, |). Adolf I^'riitdrjcli \‘(!n Scliack, (iest hirhtr der dioiha- 
I tisehen Litcratur nnd Kunst in Spanien (Fr{i.nklort-(ai*Main, 

I 1834), a valuable work when juiblislu'd and still to be read with 
' ])le;mure, is now out of dale, ami is not improved in ike Span; -k ir:,u;;. 

, lution by Fdiiardo dt* JMjer; it is in course of bi iiig Miju'ivet.t d by 
; Wilhelui (.'reizemu'.h’s iiCsehiehte des neueno H/untiC'., ol wkicli iki w 
! volunu'S have alread)’ H]>j)eaiet! (1 lalle, 1 1 9(yb'* Two ilm iil a" 1 
‘ agre<;able works on the subject are Adoll Sehaejier, (.'•vschivi/.e des 
spanisi hen Kationaldratnus (•..* vols., Lt jjv ig, i8<(0),an:l Lee.i.s dt* 
Viel C'.'istel. lissci sitr le thdotre espaenol (2 vols.. Pans, 1882^ Julius 
Leo])okl Klein's extravagant ])t«;judices detract greatly loau ll.e 
value of ik/s spunische Diutno (Leiijzig, JS71 i8;'3), nhiok fi rm ; p.ai t 
of \\v:^ liesehichte des Dranias", but his acumen and learning are by no 
means contenpitiblt*. OtluT works on the Si)anisli drama are 
! imiioaled by .A. ^lorel-Fatio ami Koiianet in their 1:1 ii leal Inblio’ 
gra])hy, Le TIu\ihc espa^nv! (Paris, 1900). Tlie preiaces by IM. 

: IMenendt'z y IVlayo in the Anioloiiia de potfa^ li.uos (UsMlajo's 
; (lesde la formarioii del idionia hasta nuestros dias (12 vols. rdreudy 
I published, Madrid, 1 8»)o-tc>o(>) form a snbstanliid history ol Sj^anish 
jKK’iry. The saim* writer's (Pr/gr/a-.s /« ^/e.r/w (Madrid, 1003 1907) 
j and unfinished Ilistoria criiiea de las ideas estetii as en Espaiia (9 vob., 

I Madrid, 1 884- 1 891) ■ are highly iiislriiclive. lor the 1 8t 11 century the 
: student is ref(*rred to tin* Ilistoria ait ha de la poesia lasttUana en el 
sii:lo xtn'ii. (U'd ed., 3 vols., Madrid, 1803) by Leojioklo Augusto <le 
Cneto, marques de V'almar; Francisco Blanco Garcia, La Ltlnatuia 
espailola en el sivjo xix. vols., Madrid, 1891-1894), is useful and 
I infonniug, but iiuist be consulted with caution, owing to Iht^ writer's 
party sjiirii. Similar prejudices are ]ire.sent in the much more 
suggestive and acute volumes oi Lcopolclo Alas. The history oi 
modern criticism is traced by b'rancisco Fernandez y tiun.*alez, 
Historia de la critica literaria en LspaHa desde Luuin hasta f:iicsir»'.^ 
dias (Madriil, 1870). Among miscellaneous monogra]dis aiul essa> :. 
the most n'commendable are Count Theodore de Puymaigre. Lto 
vieux auteurs ca.^tillan.s (Ptiris i8t>i-i8(v2; 2nd ed.. incom]»lete. 2 voF,, 
Paris, 1889-1890), and La Coitr htfdraire de don Juan 11 . roi de Cast. He 
(2 vols,, Paris, 1893): A. Morel- Fat io, JdEspaene ait xt i"‘‘ et au at//"-'’ 
siecle (Heilbronii, 1878), and Lf tides sur VlCspazne (3 vols.. I'aris, 
1888-1904); Fiiriqiie I’ifieyro, Kl Romantic isnw en Ksp.iha (Paris, 

1004) ; j. Fit zmaurice- Kell V, Chapters on Spanish Literatuie (London. 

1005) . The Revue hispatiique (Paris) and the Bulletin hispaniqtie 
(Bordeaux) are si)ecially deuicatoci to studies on the lileiary history 
of Spain, and articles on the subject appear Irom uaie to time in 
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Romania, the Zeitschrift fur rnmantsche Philologic and Rcmanischr 
Forschnn^cn, as also in Modern Luni^uai^c XoUs (lialiimort ) ami tlic 
Modern Language Review (Caiubridgo). 

2, Catalan Literature , — Although the* Catukin language is 
simply a branch of the southern Gallo-Roman, the literature, 
Poetry of its origin at least, should be ccnisidcrcd as suj)ple- 
Mlddh mentary to that of Provence, Indeed, until about 

Agee, second half of the i.^th century there existed 

in the Catalan districts no other literature than the Provcuvcl, 
and the poets of north-eastern Spain used no other laTvguage Ih.an 
that of tiie troubadours. CJuillern do lier<:adan , I ’c de Matapluna, 
Ramon Vidal dc Besalii, (iuillem de (Vr\ c-‘a, Scr\cri tie Geriuta 
and oiIuT verse wTitors of still more re('ent datt* wciv all genuine 
Provcn<;;al poets, in the same sense? as arc those of Limousin, 
Qiiercy t)r Auvergme, since they wrote in the lafhjiie d'oe and made 
use of all the forms of pottrv culticaled by th(' troul);ulours 
nortit <jf the Pyrenees, Ramdn \‘idal (end of the 121I1 century 
and bc.dnning of i.^lh) wc. . a grammarian as va il as a poet : lu;; 
Rasas dc irohar l)i‘('ame the ('otic for the (’atalan piatry written 
in Prov(>nnal, whieii he called Lemosi, a name still kt']>l ii]> in 
Spain to designate, not the literary idiom of the tn.uhadtuirs 
only, hut also the hx'al idi<>ni - t'andiin- - wl'.ioli tlx' '•’paniards 
('ho‘e to ('on^ider as di'riwd fnnu the former. 'Fhe inlhumee cf 
R. Vi'.Ia! and other grammari jts of his sc'Iiool. as well ;*s that 
of th.(' troubadours w(' Jie,V(‘ named, was enduring; ami evni 
after O’Uilan ])rose — an exau't refhM'iion of the spoken languajo* 
of the south-east of the JhTetuss - - ]uid given lA'ideiUT of iis 
vitality in some considerahh* ^\o^ks, (‘atalan poetry remained 
faitiii'nl to th(? Provempil tradilioii. h'rom the eomhin.uii.u 
of spfjken (^'atalan wiih ihe liicrar)' kingna.i'.v of the t rouhadoiirs 
there e.rose a sort o( ('(.»m])osiie idir.m, whieli has some antilogy 
wi'di t!)e Franco Ihdi.ui current in certain ])arls of Jtalvin the 
middle t’ges, aitliough in tiie one (‘ase the elements of the mixtun* 
{ir(* more distinctly ap])arent than are th<? roirsinre of i‘‘ran('(* 
and the rnmane(f of Italy in the other. The yioetical works of 
RaynV'»n] Jadly or Rtiriidn l.nll tire among tlie oldest exain))l<*s 
uf this i'roveiuyLlised ('alal.in ; (uv i)as (only to read th.e fiin' ])i(‘ee 
enliiled Ln Dcscauart (“ Des])air or some of liis stanaas on 
religion^; Mihjtx'ts, to apprejuMul at once the emin(‘iitly eompo: ile 
natun* of lliat language. Muntauer in likt? manner, whose* 
pro^e is exiK'tiv tliat sj)oken l)v his (‘ou 1 euuiorari<s , he«-omes a. 
troulntdi’-r when lie writes in vcivc; his Senua on il»e e(Mi((U( st of 
Sardinia and (.'orsiea lnlroduee(l into his CV/re/z/V/eof the 

king^ of .\ragoii, exhibits linguist le.allv the same mixe(l ehara< t( r 
a', is found in Juilly, <;r, we iria>' v'enturc to sjiy, in all ( utalen 
verse writv’i’s (d the i.pJi (?t?n 1 ury. 'j'hese are not very nunierou* . 
nor an? llieir work., of an>' great nieril. 'Die inaj»>rity of theM* 
(‘(tiupovuions consist of wliat were called novrs r/;;n.*,/rv, that Is, 
sti^ric' in oelo;.yl!ah:(' ver;e in rhymed (saiplcts. 'Incro cxi.sl. 
poems of this class ]>y TVn^ March, by a eeriain 'i'orrell.'., 
by Pernal Melgc (an author more (’olehrated for his pros< ), 
iind by others wiiosc nam(‘s we do not, know; among tin* w(..t!> 
belonging to this last ca 1 <‘gory s|H(:ial mention ought to h* made 
of a vtTsion of tlie romanef^ of tlx.^ Snuai Sayres, ii Iran .slat ion o| 
n book r,n good lireeding entitled h'ncriti's, and (.vrtain tales wheng 
by I lie choice of su’Djects, by \-arioii-, l .x/rnAving-:. a.n<l (?vcn 
occasionally by the wholesa!(( inli-odueiion of pie'cs of Frem li 
])f*etrv, it is clearly evi(.lent that the writer;-: (d (’atalonia nnder- 
St 'oii and read tlie lanyit*' d'nni. (’losely allied to the ftewrs 
riniades is another tinali'goiis form (d \'er* ifie«ition - that of the 
codolada, consi.uing of a series (>1 ver,* es (d eight and four syllabh’s, 
rliyming in y)airs, still made use (d in one portion of the ('atalan 
domain (Majorca). 

Th.e i5t]i centur\' is th(? golden age of (\ai alan ])oetry. At th(? 
insligatiun and under the auspi(’e.>(d John J.(i.>S7-j3<)5).Martin 
I*(i395~i4io). imcl Ferdinand J.( i.tiG~K|ib), kings of 
Cetttu^\ Aragon, then? was founded at Parre!(.>ri.'i a eonsi.* tor\’ 
(d the Gay Saber," on the model of that of Tfntlouse, 
and this ( Hlcial protection acc.orded to poetry was the beginning 
of a new style much more emancipated from Pro\en(;al influenex*. 
It cantKjt be? denied, indeed, that its forms are of hjreign importa- 
tion, that the Catalan verse witers accept the prescriptions of 


the Levs d'amar of Gm’lle.ume Molinicr, and that the names 
whii'h they gave to their ea/>/e.i (stanzas) arc all borrowed from 
the same art de irohar of the Toiiloust' ?;ehool; but their language 
begins to rid itself niori' and more of Provenvalisms and tends 
to bectime the same as that (d jwoscandof ordinary eoiux'rsa- 
tion. With Pore and Jauinc Maix'h, Jordi de Sant Jordi, 
Johan de Jdasdoeellcs. Immiicc' eh I’Vrrer, Pen' Tornx'lla, I'au 
de I'ellviure, Antoni Vallmanya, and. abvive all, the X'aleru'iun 
Au/.las March, there de . eloped a new si'hool, nn hi(‘h flourished 
till the end of the 15111 century, and which, as regards the 
form of its versification, is distinguished ly its almost 
e\elusi\o omploymeut of eight -N'er;;e e of ten syllahli's, 
eai'h with ‘‘ en»s.s. d ” or “ ehaineil " rhymes (eohla ero’iada or 
r.‘.V(/.7V;/f7</<z), eaeli (‘omposit io:i ending with a ttvrada of hnn* 
versv s, ill the first o! whieli the “ de\iee'’ (d.x'/.v or\/;nv7/) of 
the poet is given out. Many of these poems are still uiiedittd 
(»r have only recently been ('xtraeted from the t(ii!C() !ers, wlu're 
they had het'ii eollemed in the' 151I1 (Xtiliity. Au/ias March 
alone, lli(' mo;U insjdied, tlie most profound, hut also tla* most 
obscure of tlu‘ wholt' group, was pi'iiiti‘d in the KUh eriilmy ; 
liis cants d'ani>>r and cants dc mart <‘oiitaiii tlie llo/.a veri.es 
c^'er wriltt'ii in CalaJan, hut the poet fail;, to keep up lo 
his own higli level, and by his studicsl olv. entity oeeie.itatallv 
he(‘om<‘s uiiiiitelligihli* to sueli a (hx'fret' that om? (d liis etliiMis 
aeeiises him of having wrillen in HaMiue. Of a wliolly 
diflereiit ekiss, and in tjiiile another sjdrii, i*. tlu' dc Ic'i 

doncs (d Jaunu Roig(d. 1 ,17s), a \ aleneian also, liki' Mat cji ; thi ; 
long ]ioem is a mnui riinada, only connu/iada, liial is to saw ii 
is ill (|iiadri.syllahic iiisteasl of oelo .yllal'ie Venc. A biller a.nd 
eauslie .satin? ujion woiiu'ii, it pur])orls to he a triu' .hi^.lory the 
hisUay of 1ii<‘ poet him.scdf and ol hi?; llii'cc* uiih;ipj>\' u),iri'i:i.ge ; 
in jiarlieular. .Notwit hsiaiidiiig ih: aiitliorN allege it ion,;, lio’W- 
t'Vcr, the J.ilrc dc ics dimes i:; iiio.sM .' liclion; htil it deri’.c; a 
Very pi(|uau 1 . interest lioiii it:; really a,iil la ul ie elemeiil, it ; 
vivid jiieture of th(‘ Vah'iieia of th<‘ 151I1 e' liliiry and the deia.lls 
(d contemporary manners. Aider llii;; hrighl pei itahtl elllttre:;- 
eene(‘ Catalan poetry rii,])idly faded, a decline dm* more tollie 
forc'e of ('in'umstaiiec's than to an\’ la.nlt of 1)a‘ poet::, due 
union of .Arag<ai \ritji (‘a:.lile, and tjie re; idling jiredoininaiiet* 
t.f (‘a' tilian tlirougiiont S]>a.in, indicted a dei .'! l>hlo nti t ‘a.! ala, 11 
lit<‘rature, cs^ieeially on its. a.rti::tie yioelry, a kind "i lompo'.ii ion 
mon? readv than any olliei’ to a.v.til itself t»i Jic 1 rinmpli.'.nt 
idiom which ..oon eauK* to he Jegar«li d h\ nitu «»! |(‘t 1 (‘r,; a,s the 
only n(d)l(? one, and alone fit to he tlio V(‘ih^''e. 1 , eli"'a.od (r 
n?finc(l thoughts. 'J’lu? fact that a ("atalan, Juan Itostan, 
inaugurates in the? (Mstiiian langna/y fi. new kind of jioetry, 
and that the Castilians tlicniselves rt^/eird him as the head of a 
school, is important and characteristic ; the? date of the jmhliea- 
tion of the works of Boscan (1543) marks the end of Catalan 
poetry. 

The earliest prose works in Catalan arc later than the jioeins 
of the oldc.st Catalan ironhadonrs of the J'rovenyd school ; 
these pro.se writings dale no further had: llian the 
close of the T3th century, but they have tlie? adviUi- /.?//;./.?//> 
tage of being entirely original. Their langiii'ge is 
the very language of the .soil which we .*.<•(• ajijiearing in charters 
from about tlic time of the a(:ee?;sion (d Jana ; I. (lai."^)- This 
is true esp(?cially of the chronicles, a little le‘:?» .so (d the other 
writings, which, like the poetry, do not (-cape the influence of 
the rnon? polished dialect, ol tla- eoiinlrv to l)w: nortli of tin? 
IN'rcnees. Its dironides are the lx* ,t omanient of mediovjd 
(Catalan pro'o. J'our (d the in— the.' of Jaine, T., {i])|)anTii Iv 
reduced to writing a little alter hi: death (i27^>) wiili t.he help 
of memoirs dictated hv him :» lf dnriiiLdus lif(?tiin(*; th-at (u liem.’.l 
De.sdot, which deals ehief]\ wit h tl?" reign of Pedro II I. ol Are.gon 
(1276-1286); lliat of Ramon Muntaner (fir.i, Jialf of llje i.]i.h 
(’cntiirv), relating at lengih the exj)e(Iit,i(ai (»l tl e ('atalan (.:oin- 
pany to the Morea and the conquest of Sardinia by Janies II.; 
flr.aily that (tf Pedro JV., the ('crem(aiioiis ( 1335 ».v'^76 i-^nninm? 
commentaries of that astute? rramnreh, arranged by e<?rlain 
ofhcials of hi;’ court, notably by Bernal Ikseoll - Ihe^e four 
work: are di^tlngni^^hed ahke hv tlK-. artistic skill (d their 
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narration and by the quality of tlic?ir langnafce ; it would not be too 
much to liken these Catalan chronichirs, and Muntaner especially, 
tv) Villehardouin, JoinvilJo and Troissarl. The Doctor Illumi- 
nalus, Raymond 1 ai 11 >', whose; actjiiaintance with Latin was 
very poor — his philf).so|>Iii(‘al works were done into that language 
by his disciples — wrote in a somewhat Proven^alized Catalan 
various moral and projiagandist works —the romanc'e Blunfjuerna, 
in j)raisc af the solitary life, the Lihre de Ivs maravdlvs, into 
which is introduced a ‘‘ bestiary ” taken l)y tin; author from 
Kidilali and Pinuiahy and the JAhre dii i rde de cavaUvrUi^ a 
iiiaiuiai of tlie perfect knight, besides a variety of oilier treatises 
ami oj)ijsciila of minor importance. Tiie majority of the 
writings of J.ully exist in two versions— > one in tluM'ernacular, 
wlileh i.Jiis own, the other in Latin, originating with his disciples, 
^\ho o\sirt;d to give currency throughout ('liristeiidoni to their 
iiKisIcr’ri teachings. Lully — who was very pojudar in the lay 
Vv'orid, altlioijgh tlie clergy had a low (opinion of liim and in the » 
i5lh century even s(‘t themselves to obtain a condemnation 
rf his works by the Inquisition- had a j i\'al in the. person of 
i''ranc.esch Ximenez or JCxiineni/, a Friinci.^raii. born at (Jerona 
some time after 1350. Ills ('rcAid (piintcd in 14^^:^) is a vast 
c nevclopaedia of tli(;ology, morals and polities for the use of the 
lail)-, sii])plemente(i in various asjieets by his three oilier works - 
\' ida dt' Jc.sucriiit, TAhrc dll an<f^('Ls and Tjlnr dc Ics doncs; the 
la.st named, whicli is at tmee a book of dev(aion and a manual 
of domestic n'onom}^ contains a number of curious details | 
a., to a Catalan woman’s manner of lib; and llie Inxiiry of the 
pv’riod. JaiH)' and JOximeJiiz are the Catalan authors of 
tlie T4th century whose works written in a \'nlgar tongue had 
llie in.svi'jr of being translated into Lreneli si lurlly after their 
ajjpea ranee. 

\Ve ha\’e eliiedy translators and historians In the 15th ('cntury. 
Anbuii Canals, a Dominii'an, who iKloiigs also to the ])revions 
reiiiiiry, translates into ( alalaii \’alei‘iiis Maximus and a treatise* 
(jf St Mernard; Leniat Nk’tge, him.self well ^'ersed in Italian 
lii.eratiin*, presents some of its gre.il masters to Ids cuunlrynu'n 
b;. translating tlie (Irisclidis of Petraisii. md also by composing 
J n S(>ni/>ni (“ 'i’lie J)ream ”), in wliic h the inlkienct* <»f Dante, 
ol lhKea.(vio, and, generall)’ sjunking, of the Italy of the* 13th 
and i4lh e'entiiries is ry pen e’ptible. '['lu' lAy/s d'( rmrs dr 
Catalunya of llernat Jloades (d. 14.44), i' kniglitly (hroniile 
b'Diiglit to a ( lose in 1420, u veals a spirit ( i research and a ('on- 
.s( ientiousness in the selee’tion of materials which are truly 
remarkable for the age in whie'b it was writti'n. On tlu* other 
hand, Pere; 'I’omieli, in his J/i\sf(nirs c foni/ni\sli's del reyahnr 
(/ ( i44v''0, ('arries us back too mneli to the maniur (m the 
niedie'val elironi<'lers ; his (‘rediilit)’ knows no bounds, while his 
•cyle has altog(‘lluT lost the naive eiiarm of that tif Muntaner. 
’J’o the list of authors who repia’seni liie Ivading temh'neies of 
tlie literature of the .35th eentiirv we mu ;4 add tin* name of 
Joliaiivit Martorell, ii \'aieneian author »»f three-fourths of the 
(clebrateil romance, TiranI la (laaAi (t'mished in J4(>o 3ind 
I'riuted in t4()o), wlnVh tlie rciider lais jii'v.ada_\ s some dirtiiailty 
I a regarding iis that ‘‘ treasury of eonu'iil ” w hich Cervantes 
will h ive it to be. 

W itli tin* loss of politii'Jil was bound Ivx'oini'ide that of liti'rary 
i uk’peikleiK'e in tin; CataKmian eoiinirii's, (alalan fell to 
^ ^ the rank of a jiatois and was written less and 1 

persons eea.M-d to euliivate it, and j 
the upper elassi‘s, espei’iallv in '/aleiu ia, ow ing to the I 
pro\Imil>’ of ta.stile, soon atbvted to lUiike no fiirlhenise of llic . 
1 )cal speech except in familiar ciuiviTsation. 'The KUh century, I 
in fai'l, furnishes literary history with hardly moreliian a .single j 
I act at all worthy of the name — Ih're .Senifi, some (if whosejiiei'os, 
i ; tl'.e stylo of Auzias Miurh, but loss obsouro, aro graceful ('Hough 
n 1(1 (losorvo to live; his pooms woro jirintod at lkir(Tl(»na in 
1505. Proso is somewhat boltor n'prosentod, Init scholars o.lonc , 
persislotl in writing in Catii’an--aniiquari(*s and historians like ! 
Aiiquol Carbonell (d. 1517). oompilor of the Clironhfurs dr Espanya j 
(printed in 1547), h'rancoseh Tarafa, author of the Cronica de j 
eavallcrs Catalans y Anton Bouter and some others not so well | 
JsMoytTi* In the 17th and 18th centuries the decadence became ! 


still more marked. A few scattered attempts to restore to 
Catalan, now more and more neglected by men of letters, some 
of its olcl life and brilliance failed miserably. Neither Hicronim 
Ihijades, author of an unfinished Corontca universal del j rincipal 
dc Catalunya (Barcelona, ihog), nor even Vic(?nt (iarcia, rector 
of Vallfogona (1582 1623), a verse- W’ritcr by no means destitute 
of verve or humour, whose works were published in 1700 under 
the quaint title of La Ar mania del ParndSy mes numerosa en las 
poesias varias del allunt del cel poetic la Dr I ieeni Garcia y and whose; 
lit(Tary talent and origiiiiilily have been greatly (;xaggeratc:d by 
tiv (.atalansof the present clay, could induce his ('ountrvnien to 
cultivate the IcKid idiom once more. Sermon.-:, lives of saints, 
a f(;W' work.s of devotion, didactic trcatis(;s and tlio like arc all 
that was wriltt‘n henceforth in (’atalan till the beginning of the 
igth century, \^’riter;s wlio were (atalan b\- l)irth had so 
eoniplc.i.(.‘ly unlearned Ihtir mother-tongue that it would have 
seemed to them cpiite inapjirojiriate, and even ridiculous, to 
make use of it in serious works, so profoundlx had (aslilian 
struck its roots in the eastern provinces cd Spain, and so 
thoroughly had the work of assimilation lieiai carried out to 
the advantage; of the oliieial language of the ( ourt and of the 
government. 

In 1814 a.pp(‘3ire(l the Gra/ndliea y o/u-hf^jj'a de la llcn^tia 
Cathaliina of Joseph p3in Ballot y Torres, wlileli may be eon* 
sidere el as nuirking tlie oiigin of n genuine reiiaissiiiu'c 
of the grainrnaticid and literary study of ('atalan. Catalan 
Although the author ju'ows no object bevond the Lanxuuxe 
purels- pnicticiil one of giving to si range js visiting 
Barcelona for eoiiimen ial ]>iir{)oses sonu' knowledge ' 
of tiu; hingnage*, the ontluisiasm with wliieh ho sings the praises 
of his mother-longue, and his appende d e atalogiic ul works which 
luivo appeared in it sima; the lime (<f James L, show that this 
was not his only aim. In jioinl of bu't the book, which is entitled 
to high (onsidtTaliou as beitig the fir.M, systematic* (’atahiii 
grammar, written, too. in the despised idiom it.self, laid a great 
inllnene(.; on the 3111 1 hors and literary nun of the principality, 
Viukr the inikience of the new doetrine> of roinanlieism twenty 
\’(;3irs liad not jiiissed bcfor(‘ 3i number of fittcnifils in llie way 
of restoring the old langiiago bad made their ajipearaneo, in th(^ 
slaipe of viirious |>o(‘lieiil works of very iinecjiad merit. 'J'hc 
Oda d lit jatriu (1833) of Buenaventura t ark.i.s Ariliau is iimong 
lh(‘ eailie.st if not aeluallv the very first of these, and it is iilso 
one of the l»esl; the mockrn Catalan si'hool h3i> tmxlueed few 
])oems more inspired or n ore ('onec't. l''olk>wing in the steps 
ol Aribau, Joaquin Rubio y Ors [La Garter dtl l.lohreiitit)^ 
Antonio de Bofarull (I.o Cohlejador de Moneada), and soon 
afl('rwa.rds a number of other vci.-iifuTS look up the lyre whi(’h 
it might laive been f('are(l w;is iiLVer to soiincl iigain since it fell 
into the hands of Au/kis ^laroh. 'I'lie movi'ment spread fr(>m 
t’alaloni i into other jiroN'iiKH's of the atK’ienl kingdom of Aragon; 
the appeal of the Catalans of llu* priiu'ipalit) was n spondecl to 
at Valencia aial in llu* Balearic' Isles. Later, the example of 
iVovciuv, of tlic jelibrily^e of the south of ITanc'o, ac'celcratod 
still furtiu'r this renaissance' nm\'(mont, whic h nxeived oflieial 
recognition in i<S5g by the cTcaticai of the joelts florals, in which 
prizes arc gBc'ii t(» the best competitors in pv-dry, of who.n 
some sueeei'd in obliiining the diplun.a of mestre en cay sabers 
It is of eour.se impossible to foresee the future of this new ('atalan 
literiitnre— wlietluT it is indc'c'd deslinc'd for that brillkiiit (areer 
which the CataLins lhemselv(^s antieipuie. In spile of the 
niujiicstionable tak'iit of poets like MariaiiO Agiiili) (Majorca), 
Ti'odoro Llorente (b. tS 3(»; \al('n('ia), and more espceijilly 
Jacinto Verdagiu'r ( u845-tc) 02). autlaT of an epic poem Atldn- 
lida and of the very fascinating (\in s mistiebs, it is by no means 
('criain thiit this renaissiince of a provincial liieraliire will be 
permanent now that the general tendency thrcnighout luirc'pe 
is towards unity and cc'ntralization in the matter of language. 
At all events it would be well if the language were some- 
what more fixed, and if its writers no longer hesitated 
between a pretentious iirehaism and tlie incorrectness of vulgar 
colkKiuialism. Sonu* improvement in this respect is discernible 
iu the poems of Joan Maragall (b* i860), the lyrical verse of 
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Apeles Mestrc(l). 1854), the fiction of Narcif? Oiler and ntiago 
Rusihol, as also in the dramas of Angel Guimera, and if the 
process l.)e continued there may be a future, as ^vell as a past, 
for Catalan literature. 

Bini.KyiKAPHY. — Jose Rodriguez, Dililioieca valcntina (Valencia, 

I r^/); Vicente Xinieiio, Kscritore^ del reyuo de I'alcuciu {2 vols., 
Valencia, 17.17-1740); Jnsto Pa.slor Fnst<?r, liibiioteea valeneiaim 
(2 vols., Valencia, 1827 1830); Felix Torres Amnf, Memoiras hmn 
ayuday d format un diccionario eritico dc los cactitotes eata/unts 
(barceloiifi, 1830), with a suj»plemenl by J. Coriniiiiis (Burgo.^, i8.<o) ; 
F. K. Cainboulin, /ivsjra/ vsjfr de la httaatiire catahiuc {Wivxs, 
iS.*)8); M. Mila y Fontanals, / V/o.s' Ttwadotes ea I'^sf^aiia (Barci-lona, 
1801), and studies included in his Ohms cnmplrtas ; E. C.irdona, Dr 
la Antira literatura latalaua (Xa])les, 1S80); A. Morel-Fat io, 

“ Kalalauische Lilteratur," in the second volume ol‘ the Oyuttdnf^s 
dcr vomanischen PhUvlu^ic^ pt. ii., and Cafaiouiic des .nanusenis 
cspa^nols rt fwrtagaii, de la bihUotht\^nr natioaalr (Paris, 1 881-1 ; 

A'. M. O. Denk, Izivfiiliran^' iu die (irsrhfrhfc dcr a lie ata'aaisr he a 
Littcratur (Munich, 189.?) ; J. Masso 'lorn'iits, Manuseiits iatalins 
de la h.blioteca mieioaal de Madrid (Barcelona, iSoo). I'or 
lli(? modern jieriod sec Jo.'Kiuin Rubio y Ors, Jtirvc rest' ha del 
actual rcnacimicuto dc la Iciuiua y litmUuiu catalaiuis (2 vols., 
Barcelona, t88o) ; lA M. Tubiiu), Jlistoiia del rcinu (niienta 
contf'mpardnrn 01 Calalaha, Dalearcs y I'alnuia (Ma<lrid, iSSc): 
A. de Molins, Diccionario bioyrdjico y hihliof^rdjico de escnU'ces 
y aviistas catalanrs del si^lo ,im. (Barcelona, 1801-181,0); 

I'oda., ].a roi'siii eatalana d SaydenVii (Baici lt»ne. i8.SiS). 
Important articles by I‘. Meyer, A. Tlionias, A. Page’s, J. M.iss.) 
'rorienls, A. Alorel-l'iitio and others iipj»ear from lime" to lime 
in Romania, the Rcvac des langites romanes, the Revue hispauitjur, 
the Revista eatalana and other special perirxlicals. 

{|. F. K.; A. M. l A.) 

SPALATIN, GEORGE, the name taken l)v George Ihirkluirdt 
(1484-1545), an important figure in llu; history of the I\i-f(»rni;.i- 
tion, who was born on tin* 17II1 of January 1484, at Spalt 
(whence he assumed llie name S})alaLinus), near Nuremben.!, 
where his father was a tanner. He went to Nuremlierg for lii.s 
education when he was thirteen year.s of age, and soon afterw'ards 
to the university of Erfurt, where he look liis bachelor's (!egrte 
in 1490. There he attracted the notici' of Nikolaus Marselialk, tin* 
most inlluciitial profes.sor, wlio made Sjialatin his anuuuien.sis 
and look him to the new iiniver.^il\- of W’ittenberg in T502. In 
1505 .Spalatin returned to I:h*furt to study jiirispriidenre, was 
reconiinerided to C’onrad Mutianu.s, and was welcomed l.)y tin; 
little band of German humanists of whom Mnlianus was chiel. 
His friend got him a post a.s teai'lier in the niona.sterv at 
Georgeiithal, and in 1508 he was (.irdaincd priest In- Pi.sh<»i) 
Johann von I.aasplie, wlio had ordained Luther. In 1500 
Mutianus rcconiinended liiin to l^Viderick III. tlie AA'ise, the 
tdector of Saxony, who employed him to act as tutor to his 
nephew, the future elector, John Frederick. Siialatin speedily 
gained tlic confidence ot the elertor, who .sent liim to ^V’iUenl^erg 
in 1511 to act as tutor to Iii.s ncjiliews, and iirueiircd for him a 
canon's stall in Altenburg>:. In 1512 the ele< tor made Jiijn hi 
librarian. He was promoted to be eourt chaplain and st erelary, 
and took charge of all the elector's private and pulilic rorre- I 
siiondem e. His solid scholarship, and especially his unusual ! 
master}’ of Greek, made him indisiiensable to the Saxon court. j 

Spalatin had never eared for theology, and, although a [irie.M 
and a preacher, lutd been a mere humanist. H<iw he first 
became acquainted with Jaiiluv it is impossible to say— pro- 
bably at Wittenberg,’ but the reformer from tlie first exerciseri 
a great power over him, and became his chief (’ounsellor in all 
moral and njligious matters. Elis letters to Luther have been 
lost, but Luther's answers remain, and are extenv. ly inten stlng. 
There is scarcely any fact in tlie opening history of the Re- 
formation \vhi(’h is not connected in some way with Spalatin 's 
name. He read Luthitr's w'ritings to tlie elector, and translated j 
for his benefit those in Latin into German. He ao omfKuiied 
Frederick to the Diet of Augsburg in 1518, and slian d in the 
negotiations w’ith the jiajial legates, Cardinal (’ajeUin and Karl 
von Miltitz. lie was witli the elector tvhen Charles was chosen 
emperor and when he was irowned. He was with his nvi ter 
at the Diet of Worms. In short, he stood beside Frederic:].: 
as his confidential adviser in all the Irouliled diplomacy of ■ 
the earlier years of the Reformation. Sjialatin would have 
dissuaded Luther again and again from publisliing book.s or 


engaging in overt ai'l.s against the Papacy, but whtn the tiling' 
was dune none was so ready to tnuislate the book or to jusliiv 
tht‘ act. 

On the death of FredtTii'k tlie Wise in 1575 .‘Spalatin no longer 
lived at tin- Saxon court. Hut he at.teiuUd the imperial ilicis, ami 
was tlie constant and valued adviser of the electors, John aiul 
John E'reilerick. He went int<i resilience as canon at .\ilt nl vug, 
iuul incited the chapter to inslilule reforms somewhat iinsim t .s.'s 
fully. He married in the same year. During the later portion 
of his life, frotn 1526 onwards, Ju' was chiefly engaged in the 
visitation ot cluirches aiulsilmols in eln t oral Saxon v, rejiorli in: 
on the confn cation and apjiliealion of ci-clesiastif’al nn’cnues, 
and he was a.ski'd to undertake the :;a.nu‘ work for Albi'rliue 
Saxony. He was also ]>enuanenl ^'i.^il(^rof WilU'uberg I 'uiver- 
.sity. Shortly before his death he tell into a state of jirofoimd 
melancholy, and died on the if«th t>f January 1 5.15, at Alteuburg- 

Sp.ilalin left l)ehinil lain a l.in-e mimbei* of lilt'i.nv ic'inains, 
bolli pul>li.die(l and nnpiililislied.. Mis mi- i'uil '>m it m: i. ao* 
ell lii.ace iceJ. i’lMll.l.p^> ihe lno^a inipoiuini i»i llu lu .i\- : . / /. •. 

i (jannationis, ediietl l>y JC. S. ('y])ii.i,n (1 ,ei|)/i!;, r;uS); .11 d “I nr 
! .el rii ui,d die /< it^e i:liii Id e I'l ifdi ii li . d* ■. ' ]nilili: li« il in 

(ieoif^ S/>a/ofins llistoris< her Saddass and Hin/e, etliied b\' F. F.. 
Neuilecki*i‘ iiiul L. I'relh'f ()eiui., i.S",i). A li.^.l nl iluan be lenud 
in A. Set'llieiiu'.s ></ud(din a!'> .nn//.'.. I ! nt^'i n'laal lui (iS/oj, 

'Phere is no j;iM»d life ol Spal.diii, nor ea.n MuMi- be uniil Ins K tua; 

been et>lli'ele<l and eililed, a \M»ik atill lo be deiie, Tliere e 
a.n e\<'elU td arti<’le on Spalatin, liowever, by *1’. Kolde, in ller/cve. 
Ikinek. Realem yld>^pddie, Bil. xviii, (io<>o). 

SPALATO, or Sivm.atro (Serbo ( 'roatian Spljd (»r SpVi). 
an e])iseoj)al eih-, ami tlu‘ leiitn- of an mlniiiiislraiitc 
(li.striit, in Ilahnatia. Au.'-lria., a.nd on tli Adriatie See. 

I Fop. (n)oo). of town and coinniuii 27,108 ; chii lly Sirbo- 
Fri»atlan, and almost exelusively Koiuan Catholic. Spalato 
is .sitnaUd on the seaward .side ol a peninsula b(t\>ti*ii 
the Gulf of br:i//.a and the Gulf of Saloim. d'hough no 
tin* capital, it is ( oninu rciaily the most important « ity in 
Dalmatia ami carries on an e.Mensive trade in wine and oil. 
J I is a port of call lor tin* Au.strl;:n I Joyd sti aiiier and coinmuni- 
(‘ates hy rail with Sebenieo, Knin ami Sinj. Spalato has a. 
striking sea-front, in tvhiih th(‘ hading feature is tlie riiiiud 
lacadi.* of the gnsil jiahui* of Ihodefiaii, to wlm h the ( it}- out;, 
its origin. A large ])arl of Sjialalo is mtiially within I he limit 

I of the palace; and many modern houses lire built aga.insl it: 
ancient walls and ineoiporale ])ails o| them, imf only c»m tlie. 
inner but also on the outer side. 'I’liis j»alae(- u.'is en < li »l l>et ween 
A, I). 2if) and dio* In ground ])lan it i'^ almost, a .square, with a. 
(piadrangnlar tower at em h of the four loineis. It covers o'- 
aeres. 'I’liere Were originally four jirimipal gates, with foiir 
streets meeting in the middle of ihe (juadrangle, after tlie.-.hh, 
of a Roman (iimp, d’he ea..Urn gate, or .Foila Aenia, is 
dcstroyeij, but, tliongh llie sitle towi r.s are gone, the wesh rn 
gab.-, or Porta I ’errea. and llat main ent ram e of 1 1"- l>iiilding, 
the beautiful I’orta Auri a. in the norili froirt, are :d.ll in lahly 
good pre.se rvat ion. 'I’he ,stret.‘ts an: lined with nia..ssi\'f: anades. 
'The vi-stibiile now forms the J‘ia/./,a del Diiomo oriaHadral 
square ; to the north-east of this lies the timple of Jnjiiler, 
(»r perhaps the mau.soleiim. This has Jong bn n the (alhedral 
of .St Doimo or Domnins, sma.ll ami dark, but noteworthy lor 
it.s finely curved elioir stalls. Tr> the .^onlh east is tie 
t(*mi>)e of Ae?;culaplns, v.-hieh serv'-d ()ri:'ina.]ly as a kino 
of eourt <lja]>el, and has long been t ran loi meil into a bap 
listery. A beautiful Krmiaiicsqmr (ainpanile was added tr» 
the baptister}' in the r/pji and Tylh < crU nrics. Arehiti-r tnralK 
the most irn]>ortant of the rnarrr ^fr kTij'* features ol tie j'al;.!' 
is the arrangement in the veslibnie by vvbiili the support ‘ng 
arejiis spring directly from tfa: lajiiUiIs of the large granite 
Corinthifin eolumns. '’I'his, as far as the known remains of 
ancient art are concerm-fl, the first itistam-e of .smh a rm-thof.!.. 

The ruins of Salona or Saionae, lying about 4 rm riortli-east ol 
the [lalacc, wrre; f hiefly exhumed during a series ol exf avatiwn- 
undertaken aft(*r the of tfie emperor EVaricis I. in 181S, 
Resea reh was l arried on regularly from 1821 to 182'/, and again 
from j8.t2 to 1850. It was afterwurd.s resumed at intervuL 
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until 1877, when the excavation committee was granted an 
annual subsidy by th(? Austrian guvcrnment. Many discoveries 
were made, including tlje ruins of a theatre, amphitheatre^ city 
walls and gates, ballis, aqueducts, pagan and Christian cemeteries, 
basilicas and many fragments of houses and arches. Professor 
F. Bulic, who had charf^e of the work and of the miiscmm at 
Spalato, reported in 1804 thiit tlie <’o]lcc.lion of minor objects 
compris(;d 2034 inscrij)tions, 387 s('ulj)tur(‘s, 176 architec tural 
pieces, T5.pS fragments or objects of t(-rra-cotta and vases, 
1243 objects of glass, 3184 of metal, 029 of l)on(‘, 1229 gems, 
128 objects from jjrehistoric limes, and J 5,000 coins (Munro, 
p. 244). 'I'hese ani preserved in the museum. Oiu* vase, of 
0)rinthian workmanship, dates from the bth century B.c.; and 
many of the early Cliristian relics an of unusual inlcTcsl. 'J'he 
so'callcfl “ (Tclopea.n ’’ walls, mortarless, but constnu led of 
neatly s({U.arcd and fitted blocks, are probably of Koinan work- 
inatishij). Jackson suggests tliat perhaps, like the long walls 
at Athens, tliey were int(;nded to unite the city witli its port, 

Salona under the earl}' Roman emperors was one of the chief 
ports of the Adriatic*, on one of the most eentral sites in the 
Roman world. Made a Roman <M)lony after its sec ond <*apture 
by the Romans (78 n.c.), it apfiears as Colonia Martia Julio and 
Co! on id Claudia An^usla /*ia I 'etnavoriun^ and bears at different 
j)eri()ds the titles of rrslmhlira, ronveniuSj mclro/wliSf pracjcclura 
and pnirtoyiuui, Diociletian died in 313; and before long the i 
<’ity lu’eaine an <'piseof)al see, with St Doiino us its first lashop. 
'fih<‘ palace was transforinecl into an imperial c IcUli fac lor\-, a.nd, 
as most of llu* workers wc'n? women, it beeame known as the 
^yna<rinii>, Salona was seve ral times taken and rc’lakc'n l>y tb.e 
Coths and Ibins liefoiv 63c), wlien it was sacked and nearly 
<lesl roved by the A\ars. Its inhabitants fled to the Dalnuitian 
islands, ]>iit, returned shortly afterwards to found a n<. w eity 
within the walls of tlie palace. Salona itself wiu> not entirely 
deserv'd until tlie close of Ilu5i2tb eentury. Tn 650 tlie juipal 
legate*, John of Ravenna, Avas c'realed liishoi^of Sj^alnto, as the 
new eit)' was named. “ Sjuilalo,” or Sjs'iletro ” (a \ ery old 
Rpelling). v'aslongreganh'd as a eorru])tio!\ of Salonar Pidaliuw] 
bnt its true orig'in is donlU.ful. 'fhe most ancdc'iit fonii is 
?/;//, usee 1 in til lotli eenturv by ('onstantine I’oiphyro- 
gc'iiitus. Spolalhunu Spalathrum and Spalatrum are early 
variants. Tn a few yc-ars Spalato became an arehbisbo]>rie, 
and its holders wen* metroj) ditans of all Dalmatia until 3033. 
In noq S])alato beeaino a ^*assal stale of irungarv: in 1327 it 
revolted to Venic’e; in 1357 it ri*lnnu'(l t(» its allegiance. It 
was ruled by the* Bosnian king, 'fvrtko, from .1300 to i.V)! ; and 
in 1402 the* famous and ])owerfiil Iksnian jirinc^e, ITrvojc or 
ITarvoye, reeeivc'd the diikc'dom of Spalato from IvtuTishius of 
Naples, the <‘laimant to tb.c ITungarian throne. In 1413, after 
the overth ow of T.e.dislaii.s by the emperor Sigismiuul. Hrvoje 
was ban’ d; but alan.'c* octagonal tower, the dorri crTTarvove, 
.still boars his name*. S])ala.lo received a \’enelian garrison in 
1420, and ceased to ha\*e an independcaU lii.story. The castle 
and c'ily walls, cn'cted by the Venetians between ]645an(l 3670, 
wtH* d ’dm. an tied after 1807. 

s<'e 'f. r.. IhduKifid, Ihr Oitarucro and liitrio (0.\funl, 

TS’Sy); and K'. A. kmanan. SubjiVt Xr!i:J:hoitr Lao<h of Venice 
(l-cnUoa, t.SSt), for a ccth't-.U dc'scrij^tioa cU Sjialalo, its aniiqiiilies 
aiul iiirain-y, A ve,laa]d<’ .'u-ei)'.tat ol the rcsciirches at Salona is 
given in IL I-oynin UeniKovini! and Dalnuitia (Lotulon. 

ioimC. rUe'e are lw() maeailiccally illaslratt'd vohunes which 
dc‘al with r>io(leliaii's galece ; R. Adam, Uuina of the l\dacc oi 
the Fn-tuiifv l^ioeletian at Sf^dafto, in Jhifmntia (London, i7C».p. 
engravings by I ’‘avtoloz;! ; and L. J. Cassias and J.Lavnllee, T’evregr 
pitti>y(\<,iiii' e: Jii.'t^>iii{i:e de Vhtiie (Taiis, iSoj)’. Tlu? Dalmatian 
ehronides. reprothu ed by G, Liicio in liis 7 )r rrgae DoUnatiae et 
Crontine (Ani-^^tc’daTn, include sevcnal which dc'al S]>eci;‘Ily 

with Salona and Sivilato. The most iinport.'mt is the lUsfori'a 
salonitanorr.ni /'onfifn inn et spafattnsiinn, by Thom.is, archdeacon 
ol SpeJalo (i2i)o-i 2f>S). 

SPALDING, WILLIAM (1800-3850). British author, was 
bom in Aberdeen on tlie 22n(l of May 1800. He was ediu’ated ^ 
nt the grammar sc'hool then* and at Mariseluil College, and he 1 
W'cnt in 1830 to Ldinburgli, where he was railed to the bar in 
. 41633 . publibhcd a L.iirr on SluihrspearCs 


Authorship of the two Noble Kinsmen (reprinted for the New 
Shakspert; Society in 1876) which attracted the notice of 
Jeffrey, who invited Spalding to contribute to the Edinburgh 
Review. He also .spent .some time in Italy, and in 1841 pub- 
lished Italy and the Italian lsla7ids from the Earliest Ages to the 
Present Time. He occupied the chair of rhetoric, in Edinburgh 
University from 1840 to 1845, when he was ajipointed professor 
of logic in the universit\- of St Andrews, a post which he held till 
his death on the ibth of November 1859. 

Besides contiibution.s to the luiinhitrfjh Peview, Blackwood* s 
Magu.rine and the eighth edition of the Encyclopaedia JJritannica, 
lie vva.s the author of a concise Hir.tury of English Literature (1853). 

! SPALDING, a market town in the Holland or Spalding parlia- 
I menlary’divi.^ion of Lincoln.shire, England, on the river V/elkind, 
and on the (Ireat Northern and Great I'kistern railways, 93 m. 
N. from London, Poj). of urban district ( 1901 ), 9385. The town 
is the cenir of ari(‘h agricultural district. The parish (‘luirch of 
St Mary and St Nicholas was built in 128.). and is of peculiar con- 
struction, having four aish‘s to the navt*. Tt is mainly Decorated 
in style. The adjoining lady chap 1 (St Mary and St TlionuLs 
a Becket) was built in 3315; in 1588 it was ayipropriated for 
the grammar sidmol endowed in 1568 by John Bianla* and again 
in 1588 by Jolin (lamlyn. A new gnimnuiT school was erected 
in 1881. There arc s(‘V(u-al modern (Tuirches and chapels, acorn 
exchange, a Christian association and literary institute, and the 
Jolin.son ho.spilul (3881, endowed). The existing high bridge 
over the Welland, (*onstn!(:ted in 3838, tonic the place of a 
wooden erection dating from the end of the 3 7lh century; this 
last was built on the site of a Roman In-idgi; of two arches, 
the foundations of the (‘entre pier of which were disclosed w-hen 
1 he wooden bridge was const rn(‘t.(’(l. 'IVuch* is jirinrijially cgricul- 
turah and there is considerabk*. wote.r-tnitTi(‘ on the \\\*liand. 
Although there are ro traces of st‘ttlement at Spalding 
(Spalinige) before lute Sa.von times then^ was probably a\’illage 
liere before Tliorold the sheriff founded Iv's c'cll of (rowland 
Abbey in 1051. Tn Domesday Book the manor is said to belong 
to ]vo cle Taillebois, who posse.ssed a market ilien* worth 40s., 
six fisheries and rent from salt pans. The manor was afterwards 
granted to Angers, and later belonged to Spalding Priory, which 
rct'unecl it until at the snppre.ssion it passed to the Grown. 
Stejdien made Spalding Prior}' frci. of toll, while John gav(? the 
monks forest rights. The town was gii\ ern( cl liy the prior's 
manorial court , and never became a parl'amentar}- or municipal 
borongb. Tlie prior obtaiiu d the grant of the I'Yiday market 
in 3 242, and in the reign of F.dward T. claimed from of old fairs 
on the feast of St Ni<’holasand fifteen da\'s following, and on the 
vigil and octave of St (Voss. In mon* modern times Sjialding 
was well known for the cluli known as the “ Gentli man's 
Society,'* founded in 1730 by Maiirii'O John^^on, which met once 
a week at a coffee-house in tlie town fi.ir the discussion of litcrar}' 
end anti(]uariun subiccls, and numbered among its members 
Ki'wton. Pi'nticy, Addi.son, Jkijie and Gay. 

SPALLANZANI, LAZARO (1720-1700), Italian man of .science, 
was born at .Scancliano in Modena on the loth of January 1720, 
and was at first cdiu'alcd by his father, who wa.s an advocate. At 
the age of fifteen he wa*^ sent to the Jesuit college at Reggio di 
Modena, and was pressed to enter that body. He went, liow- 
rver, to the university of Bologna, where his famous kinswoman, 
Laura Bassi, was praiessor of ph\ sii's, and it is to her influence 
I that his scientific impulse has been usually attrihuted. U’ith 
! her he studit*d natural philosophy and mathematics, and gave 
I also great attention to languages, both ancient and modern, hut 
■ vSoon abandoned the study of law, and aftenvards took orders. 

! His rcniitation soon widened, and in 1754 he bec.ame professor 
of logit', metapliysics and Greek in the uni\ersily of Reggio, 
nnd in 1760 was translated to ^l()denn, where he continued to 
teach with great assiduity and success, but devoted h’s whole 
leisure to natural science. He dei'l'ncd many offers from other 
Italian universities and from St Pet rsburg until T7b8, when he 
accepted the invitation of Idaria Theresa to the chair of natural 
histor}' in the university of Pa'iia, which was then being I'eorgan- 
ized. He also became director of tlic museum, which he greatly 
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of the Mcclitemineiin. In 1785 ho was invited to Padua, but 
to retain his services his sovcrtM'gn doubled his salary luid allowed 
him le.ive of absence for a visit to Turkey, where he remained 
nearly a year, and made many observations, among whic’h may 
be noted those of a copper mine in Chalki and of an iron mine at 
Principi. Ilis return home was almost a triumphal progress : at 
Vienna he was cordially received by Joseph TL.and on reaching 
Pavia he was met with acclamations outside the city gates In* 
the students of the university. During the following year his 
students exceeded five hundred. His integrity in the inc.nage- 
ment of th(‘ museum was called in question, but a judi( ini investi- 
gation speedily clt*ared his honour, to the satisfaction even of 
}vs a^TUsers. In t 7«S8 he visited Vesuvius and the volcanoes 
of the Lipari Islands and .Si( ily, and embodied the rt'sults of his 
rrs(‘:ircnes in a large work ( idJi' dur Sirilir cd in alnoir 
farli de:r Apennino) piiblisht'd four vears later. He (li(‘d from 
an apoplectic s('izure on the 12th of Tu^briiary 1700* at i’avia. 

Ills exertions as a tnivillcr, his skill and goo.l 

fonn}i'' as a collector, his hrilUance ns n. teacher anti expositor, an.l 
his kt eii.U'r;;-. fL-; a ctnil vo\‘er .ialist no douhi: aid lai'ivaly iu .'U'coiintiin^ 
lor exoepiional lame ;juor*g his ct)nteiU[)oraiie‘>; yet 

grej'ier (pniliLies we 0 by no means lacknu’;. Ilis lih* was mu' ol 
ince ’s.ovt: c.'UTer (jne.tt ionini' of jiatnre on all siiles, an ] lii ; m.oiy 
U ’ i \arit*d works all bear the of a fi'e’di and original '.v.Miius, 

ca;)»J*hJ of sLatin^t aiUl solvin;; problems in all dei>avt nents of 
'•.< i nee — fit one time lindiiig tlu^ i.nie I'xplanal ion (.>1 “ din'ks an<l 
tlr.v. ;'* (lornuM’ly attributed to the elasticity of water) ai.d al 
an'>‘b.r he 1 ])ia'Ji to Ley tbe f(MnidaMnns o! our iU(>der]i \ tjli’an(»loL;v 
and uuoiCoroIogy, Ji s main di; coverit's, howe\‘er. w(’re in the fiel l 
01 pI.ysK'loc^y ; l\e wrote valiia.l»le and sugjjesiive papts's on rtsoir.'i- 
lion, oa lln: senses of liats, iVc.. while he mide CNperitneeis (170S) 
to 'li- [U'uvt; the occurrence of sfjoaiaiii'ous generation, showing i>t 
mnvei'ion to J. H. \e-'dli;im (171 > 17S1) that aniinclcules tli l noi 
tiece’op i:i veg'.M abh' inlusious \\hicli Ivul be n boiled .'!nd wte*'* 
kept id properlv tlosc'd vessels. Ilis great work, however, is tin* 
dJisatriiiUnni <ir fiy.ica (Diimalc c vr^cfaln (3 vol:;., 17S0). Here? lie 
JU'sL inicrprt'ttsl the jirocess of dige.aion, wliich he proveil to be 
nc) mere tru'chanical jnoec'ss of Irit urai ion, Init oni' of actual soluli >u. 
taking jd.cce jirimarily iii the .sinnvudi, Ive the action of flie gastric 
juice, lie also caiTi(.\l out imporlant researches on fertilization in 
ariim..b (1 ’;>i 

SPAN (iroiii O. Png. spasuuin, to lu'iid, couium t logelher; tig! 
word is of general occurrence in 'I’enlonii' ian<rnue;es, tin* nitimabt 
oriu'n being the root .v/vt-, lo extend, .si ret cn on ,< f. (Ir. erTrar, 
to draw out, Lat. p'llium^ si)a('e), a distiinco .sire cited, the 
S]);icc lietween leriiiinal 'l'h(? word was funneriy nsc<l 

as a i)iea.surc of l{?ngth .10-368 in., Itikcn from llx* streti li of 
the fully opened hand from lliuinl) to liltlo finger. The lerni 
i.s u.U'd in arehiteelnro for tin* width or opening of an arch or 
or- i led opening, and also the width of a root betwe it the wail 
piai. s, Pw *■ s[xiri roof is a loof having two sidc-s iia'iining to 
a centre or ridgi’, in contradistinction to a ** shed roof (set? 
Sifr.D). 

SPANDAU, a town of Gertnany, in the Priissi«Tn province of 
Brandenburg, at the eonlliuiieo of the Ihivel and .Spree, 8 tn. 
K.W. of lierlin, of wliicli it i.s practicallv w suburb, on the main 
lines of railway to Hanover and Jhiiniiurg re.spectively. Bop. 
{18S5), 31,46;,; (:S()5_), 55,813; (r<)05), 7o,265 (in. lmiing .-i^iirri- 
son of about 5000). The town has of recent yetirs made marked 
progres.s, its trade being enhanced by an excellent railway service 
with P>erlin and irnj)roved na\'igation on the Have). 'I’he 
forlincation.s. wiiich were strengthened after the war, j 870 -71, 
fur the protection of the ar.senal? have been razed on the nrirthcrn 
and eastern side.^, and of Ii.s former clcfem e-; none remain except 
the citaded and a line of works along a ridge of hilts to the soutli 
of the town. The Juliu.s tower in the citadel, which is surrounded 
by water, ronudns the I mperial war tntasure ( Kt idishriry^ssrhalz), 
— a .sum of £6,000,000 in gold, k( j)L in readiness for any warlike 
emergency, and reserved frfim the indemnity paid by France 
after the war of 1870-71, Spandau contains four Brote.stant 
churches, a Roman Catliolic church, a gymnasium and a. school 
of musketiyx Besides nurncroii.s barrack.s, there are various 
military e.stabli.shmenls appropriate fo an important garrison 
town; and its chief industries are connected with the prepara- 
tion of munitions of w r. The gtivernment factories ffir the 


manufacture of small arms, artillery, gunpowder, kc,, cover 
upwards of 200 acres, and employ about booo workmen. 'I'ln' 
other industries are not very imporlant; tliey eomprise 
misecllaneous manufactures, fishing, boat-building and some 
shipping on the Havel. 

Spandau is one i>f tlu' oldest places in the Allmark, and 
received eivit' rights in 123.1. It afterwards bct'unu* a favourile 
residence of the llolK'n/ollern electors of Brandenburg, ar.d 
was fortified in 1577 15S3. In i()35 it surrendered to the 
Swedes, and in iSot) to the French. A short investment in 
1813 restored it to Prussia. 

See /.ecli and (binthev, (icschichfUdir lU'scJn ('thitn/: dcr Siadt loid 
PvAitUK S/utudtiu (Snaiuliiii, 1S.17), anti Km\t /eintillcr, I’rkHudliflu' 
Ge&chichtc dvr SUuit mid hcstmiy Spmidau (Spantl.ui. oSSi). 

SPANDRIL, or Siv-nnouk?. (formerly splanndrvly a word of 
unknown origin), in aniiileelure, the space between anv arcli 
or curved brai'c and the levi‘1 lal^el, beams, over tlu* same, 
'fhe spandrils over doorways in Berjiendiiailar work are gen(‘rallv 
richly decorated. At Magflalen College, Oxford, is one whii'h 
is perforated, and has a most beautiful I'lTci'l. Tlu* sjianilril of 
doors is sonu'tifui’s ornameiUed in the Di'corated lU'rioil, but 
seltlom forms part of tlu* composition of the doorway itsilf, 
being genera llv over the label. 

SPANGENBERG, AUGUST GOTTLIEB (170.1 1702), rinmt 
/inzetulorf's siu'cessor, and bi.slioj> of tlu* Moravian Brethren, 
was bt'rn on the i5lh of July 170,; at Klettcnb(*rg, on the soiilh 
of the Ifarz Mountains, wlu're lus father, (Ii-org^ Spangenbei>', 
was (’onrt preat'hcr and (*(‘t'lesiast ical inspector of the countship 
of llohen.stein. 1 eft an orplian at the (*arly age of thirteen, lie 
was .sent to (he gvnmasiiim at llelVld, and passi'd tlu'iu'e (1 722), 
in poore.st cireumstatu'es, to tlu* iiniversilv of Jena, to stiufy law. 
Brof(‘sa>r Johann Immiiz Biuldeus ( i 6(17 1 720) received him inlo 
his family, and a “ si ipenrlium ’’ was proiaired for liirn. He soon 
abandoned law- for theology: look hisdrgree in 1726, and began 
to give free If'ditres on theology, lie also look an active part 
in a religions union of students, in the support of the free* schools 
for poor ('hildren (’slabli.shed by them lu the suburbs of J(‘na, 
and in tlu* training of tivichcrs. In 1728 Coimt /inzeiulorf 
visited Jena, and Spangenberg made Ids a,e( jiKiiiitance; in 1730 
he visited the Moravi-m enlonv at llerrnhul. A “ eollegliim 
pastorak* praeti(‘um ” for tla* <':ire of the siek and jioor was in 
(’onse(|e.'‘.nee founded liy him al Jena, whiih the aiil horit it‘S 
at onei* broke iij) as a “ Zin/a'iidorfian inst ihil ion.’^ Bait 
Spangeuberg's relations with tlu* Mora\u'ans wire lonlirmed bv 
.several visits to tlu* colmiv, and th(‘ aei ident o! an unlavoiiralili^ 
.i[)peal to the lot alone })r( vented his ajuioinlment as eliief 
elder of the community, .March 1733. Meanwhile Ids free 
lecture-; in Jena met with nuieh aee'’ptai)ee, arid led to an 
invitation from Gottldlf hVanckt: to tlu* jiost of assistant, ju'o- 
fe:-iS(/r of theology and siifUTiritcndent of schools (•onue<ied 
with Ids orfih.inage at llallc. He? aeeejited tlu* in\'ila.1 ion, 
and cnterofl on his dnt ie . in Septeriilu'r 1732. Bill difTerene(*s 
iK lween the Bieti^tsof I mile and himself soon became apparent, 
Jle found liieir religions lifi* too formal, e'Uernal and worldly; 
and they could not .sanetion Ids coinpanil iv(* indirfr*r(‘nec to 
dfictrinai correctness and bis incurable tendency to sejairmtism 
in (’liureli life. Spangmberg's jKirl ieipat ion in jiri-^ ale obsrTV- 
anres of the I.ord's Supper anrl his intimate foiinexion with 
(‘ount Zin/endorf finaifdil matters to a cri .is, lie v\as offered 
by the ,sen;ile of tlu; theological faeully of llallc the alternative 
of doing penance Ix'forc God, siibmilting to Ids superiors, and 
separating himself from /dnzmdorf, or leaving tlu* matter to 
the decision of the king, unless lu* f)n fi rred to )eav(* Halle 
quietly.” 'f'he ease came lufrire flu* king, and, on tlu^ 81 !i of 
April 1733, .Sy)ri.ngenberf^ wms eondiictc'fi by the ndlil.ary out side? 
Ihc gales of Halle. Al fir-.t lu* went to Jena, but Zin/endorf at 
once sought to secure Idrn as a fellow labourer, though the count 
w'ishefl to obtain from him a declaration which would remove 
from the J’ieti.sts of Halle all Idame w ith regard to tiie disruption. 
Spangenberg went to Ilerrnliut and found amtmgsL the AIoravian.s 
his life-work, having jomed them at a moment when the .stability 
of the .society wxis threatened. He becam'* its theologian, its 
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a|v)l )gisL, its statesman and corrector, through sixty long years 
of incessant labour. 

For the first thirty years (1733-1762) his work was mainly 
ch'voted to the superintendence and orgariizalioii of the extensive 
missionary enlcrprists of the body in Germany, England, 
Denmark, Holland, Surinam, (Georgia and elsewhere. It was 
on an island o/T Sii\'aiiiiah that S[)angeiil)erg startled John Wesley 
with his questions and prohaiiully innuenced his future career. 
( ne special endeavour cf Sparigu'uberg in Pennsylvania was to 
biing over the scattered Schwenkfcldians to his faith. In 
174T-1742 ho was in England collecting for his mission and 
obtaining the sanet ion of the arehhishop (.'f Canterbury. During 
I lie second half of this missionary period of his life he super- 
intended as bishop the churches of i^amsylvania, defended the 
Moravian colonies against the Indians at the time of war betwc(;ri 
France and Ihiglancl, liecarnc llie apologist of his body against 
the attacks of llie Jaitherans and the Pi(:l.ists, and did much to 
moderate the mystical extravagances of Zinzcmlorf, with which 
his simple, practical and healtliy nature was out of synipalliy. 
'Jho second thirty years of his wrak (1762-1792) were devoted 
to the consolidation of the German IMoraN lan ('hiirch. Zinzen- 
dorf's doath (1760) had left room and need for his laliours at 
home. At ITerrnbut there were eonllicting tendencies, doctrinal 
and practical extravagances, and t he onrani/ation of the brethren 
was very defective. Jn 1777 Spangeulx'rg was commissioned 
to draw up an idea fidei fyalyum^ or compendium of the Christian 
faith of the United Pretlircn, whicli beoame the accepted 
declaration of the Moravian belief. As eonijiared with Zinzen- 
dorf’s own writings, this book exhibits llie tiiK'r ]>alance and 
greater moderation of Spangenberg's nature, while those ofTen- 
sivo descriptions of the relation of the sinner to ( lirist in which 
the Moravians at first indulged arc almo.^t absent from it. In his 
last years Spangenl.xTg (hjvoted special attention to the eclucai ion 
of the young, in wliicli tlie Moravians hii\’e siiu'e been so success- 
ful. lie died at Perthelsdorf, on the i8lh o. Si'pt ember 1792. 
In addition to the Idea jidel jvatnua, Spaiigenberg wrote, 
besifles other apologetic boolss, a Derlayation hhey die seithey 
^ej^en u:ii> ous^c^angeaien Besrhuldiiiunrcn sondeylich die Veysini 
uaacyes Oydinavius {Z/nzendoyj) heiye/Jend (J.eipzig, 1751), an 
Alyologciischc Seliliisasc/irilf (1752), Lehea den Crajcft Zinzendorf 
(1772--J 775); and his hymns are well known lieyond the Moravian 
circle. 

Ill addition to his antohioL^Taphy see T. Ki.ler, 

LelwH Shangcabergs (Barhy, 1794); J\. i . .1 AiUlerhosc. this Leheii 
SjHiugvnoefgs (Heidelberg, J iFk. licitroge rur Jjbnis- 

A, G, Spangenhergs (llallr, ; (lerhatd Beichel's 

arlidi- in ITcr/.ojpIIaiick'a Jicat(:nt yliit>lhu<!<' (' d. i«)oo), s.v. “ S])aTigen* 
berg'*; the article by Lcddciliosc. in the Jllgeiucinc Jeuhchc 
itiogyaphio; also Moravian liuK'niKi-x. 

SPANISH-AMERICAN WAR OF 1808. F or the causes leading 
up to the war see Cupa and Uniti;!) StatI'.s; Jlisloyy. On the 
J5th of February iSt)8 the U.S. liatlleshi]) “ Blaine,” which 
had l,>een sent to Havana on the 25th of January, was destroyed 
in Havana harbour by an cxpliision, with a lv)ss of 266 lives. 
An American board of inquiry, <d whi(h (aptain W. 'F. Sampson 
was president, made an cxtcnsi>'e examinatitni of the wreck, 
and reported to the navy department imi the 21st of jMareli that 
the ex[)losion was caused by an ext.rier mine, the principal 
reas(»n for this decision being the llplle:\^ al <’f the ship's bottom,' 
On the 20th of April ProsuK'nt McKinley approved a resolution 
demanding the witiulrawal of Spain from Fuba and setting noon 
of the 231-11 of April as the latest date fur a reph' to the demand. 
Before this could be delivered by tlie American minister in 
l^fadrid, the Spanish gtivernment sent him his passports. On the 
22ncl the president declared a blockade of C'libiui ports; on 
the 24th the Spanish government declared war; and on the 

* Tho Spanish .aulhoritios made an examination, hut did not 
in.spect the interior, gtho chief diver roponing that “ the bilge and 
keel of the vessel tlmughout its cjilirc extent were buritnl in the 
mud, but did not apgpir to have sulTered any damaec." It has 
been suggested that wic explosion was the work of Cub.’in sym- 

g itl-iizcrs who thus planned to seciirc American assistance a^iinst 
pain. It was not until loio that Congress made an appropriation 
(and an inadequate one then) for raising the " Maine.'* 


25th the United States Congress declared that war had existed 
since the 21st. 

The American government had begun to prepare for war as 
early as January ; ships on several foreign stations had been 
drawn nearer home, and those in (Chinese waters were collected at 
Hong Kong; the orlh Atlantic squadron, the only pow erful one, 
had been sent from Hampton Roads into the waters of Florida 
for manmuvres; after the destruction of the “ iMaiiie ” the chief 
part of the ships in the Atlantic were concentrated at Key W'list; 
the battleship ‘‘ Oregon ’’ wa.s ordered east from the Pacific; 
§50,000,000 was voted (March 9)“ for the national defence’'; 
steps were taken to purchase auxiliary cruisers, yachts and tugs, 
which were rapidly equipped; large supplies of amniuniLion were 
ordered, and Kc*y West Ixrcame an active base of preparation; 
Captain Siimpsun, senior (.fiictr of the Nortl: Atlantic .squadron, 
was appointed its conmiander-in-cliicf with rank of i.eting rear- 
admiral; and a “flying squadrtn” composed of the armoured 
f miser “ 3irookl)'n ” (flag), the battlesjiip.s “Texas” and 
“ Massachu.sett.*^,” and tho fa.st criii.scrs “ Minncapoli.s ” and 
“ Columbia,” with Commodore 'W, S. Schley in command, was 
stationed at Hampton Roads. 

'I Iiere was a grejit pi c])on(leraTice of large ships on the side of 
the United Sttilos; ( nly in torpedo, craft and small gunh(»ats was 
Spain .siipcri(,r. The Aniericun sliip.s weix liighly efficient; in 
Spain e\'orytliing was unready; Admiral Cer\'cra felt that to 
send a S]ianisli scjuadnm across the Atlantic was to send it to 
destruction, and viien ho had eollec.lerl )iis squadron (ineluding 
two cruisers fixjiu Havana) at the Cape Verde Islands in March, 
lie n*n(‘v/<'.d his expostulations, in which he W’as su;>ported by a 
council of war. But on the 24th of April lie was peremptorily 
o’-dered to leave for I\)rU) Rico, without definite instructions or 
])lau of (‘.anipaign. 

The Anui-icau flying scpiadron vas Iield at Hampton Roads, 
so groat was tho foar of attack b\- Spanish sliips; and armed 
auxiliaries and fast cruisers W( re (‘mployed in patrolling'lh(‘ ccjast 
east of Kovv York; these could liave rendered g(.>od service ciso- 
whonk* but would have Ix'on ('f no us(‘ in repelling an attack by 
('(•rveraV s(|uadron had it e<4n(' that way. 

Tlut joint resolution of Congress of the 20th of April had 
declared tJiat tho relin([uishni(;nl In' Spain of authority in Cuba 
was tlio object of American action; tjie .struggh; tjius naturally 
centred aliout llie island, All operations -were thus near al 
Jiand, Havana, the real <;bje('livo in C'uba, being only about 
joo m. from Key WVst. A politic'al rca.son for confining action 
to the Wi sh rn Atlantic was that an immediate attack upon llie 
coasts of Spain might Jiavc aroused th.e stri'iigly pro-Spanish 
synqiathv if continental Europe into greater activil\'. The 
Mgular United States army, tho imly available force until war 
was <lodared and a volunleiT force was authorized, liad been 
assemlilid at 'IVanjsa.. Florid. i. New Orleans and (’liiekainauga, 
Cleorgia, but until tho eonlrol cif the sea was deeided, the army 
could not prudently bo moved across tho Strait of Florida. 
Cervera s fliet w;».s thus the real objective of the navy, and 
had to he settled with Ixforc ajiy militur}’ fiction could be 
lindert akon, 

Rear-Admiral Samps(»n left Key West early on the 22nd, and 
beg;in the blm kado oi Havana and the north coast of ('iiba as far 
as Card(ma;>, 80 jn. east, iuid Bahia Honda, 50 ni. west. Ilis 
North Atlantic. s(|uaclron of 28 vcssttls of all kinds, c.f which Ll:e 
armoured cruiser “ Now York ”»(llag), tho battleships “ Iowa ” 
and “ Indiana,” and the monitors “ Puritan," “ Terror ” and 
“ Ampliitrile,” were the most important, and which included six 
torpedo-boats, was incroa-cd to 124 vessels by the 1st of July, 
cliielly by tJuj addition of extemporized cruisers, con\*crtcd 
yachts, 

In tho Pacific, the Americiui squadron — the protected cruisers 
“Olympia” (flagship of Commod(wo George Dewey), ‘' Balti- 
more,” “ Raleigh ” an<l “ Boston,” the small unprotected cruiser 
“ Concord,” the gunboat “ Petrel,'’ the armed revenue cutter 
“ Hugh M*Culloch.” with a purchased collier “ NiUi.shan ” and 
a purebased supply ship “ Zafiro ” — ^left Hong-Kong at tho 
request of Uie governor and went to ^lirs Bay, some miles east 
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’ on the Cliinesc coast. Ordered (April 25) to begin opera- 
tions, particularly against tlie Spanish flt'Ct which he was 
directed to capture or destroy, Dewey left Mirs Hay on the 27tb, 
and arrived oft Luzon, in the Philippines, on the 30th of April. 
The Spanish admiral ^fontojo anchored to the eastward of the 
spit on which are the village and arsenal of Cavite, in a general 
east and west line, keeping his broadside to the northward. His 
force consisted of the “ Reina Cristina/' the “ Castilla " (iui old 
wooden steamer winch had to be towid); tlic ** Isla do Cuba” 
and “Isla do Luzon” (protected cruisers of 1050 tons); the 
** Don Juan do Austria ” find the “ Don Antonio do Clloa *’ 
(gLinb(.»at3 of about 1150 tons), and the “ IMarqiics del Duero ” 
(of 500 tons). There were six guns (3 bnicch-loaders) in battery 
at or near Cavite. 

Dt;wey stood on during the night, and passed into the P^oca 
Grande (about 5 m. broad), paying no atlcniion to rumours (»f 
torped(.)Cs in a channel so broad and deep, luid at 
midnight passed El Fr.o’le (a largo rock, li m. 
from the soutli side), from which two shots were 
iired at him, and he was al:^o fired at by tjio ‘Havile ” 
and one of the city batteries. ^^■Jleu lui sighted tho SpiUiish 
squadron to the southward lie ordered Ids tnmsporls tind 
the revenue cutter “ Hugh i^P('iilli)e]i ” out into tho bay, luul 
stood down in column with llie “ Olympia,” “ Haltimort*,’* 
** Raleigh,” “ Pi.trel,” “ Concord ” and “ V»oston ” at 400-yd. 
inlerwals. Wlien w’ithin 5000 yds. he iiorled liis helm, and at 
541 a.m. opened fire. lie stood westwards along the SpiUiish 
line, using his port batteries, turned to starboard and sto(.»d 
l)ack, gradually decreasing hi ^ ilistance to 2000 \ ds. At 7 o’clock 
th(? Spanish flagship attempted to come out and engage at short 
r*inge, but was driven hack l)y the American fire. Ihe Spanish 
s(iiiadron w’as now' in very b;ul plight, but the seriousness of its 
condition wms not fully know'i'. to the American coniiiKUider. 
At 7.35 Dcw’oy w'ithdrew', gave his men breakfast, and had a 
consultati(»n of commanding (.>rfieers. Pefore lie re-cngag<‘d at 
3 r.i 6 the “ ( rixlina ” and “ Camilla ” liad broken into flames, so 
that the remainder of the action eon.‘ isUd in sileiu’ing the ( avite 
batteries and completing the de^triK'lion and demoiallzation of 
the smaller Spanisli ships, w'hich the “ Petrel ” was ordered in to 
l>nrn. 'I'he victory was complete. All the Spanish ships 1 were 
Mink or destroyed. The injury done the American ships was 
])racticany nil. T!ie Spanish lost ifiy killed and 214 W'oimded, 
out of a total of 1S75. The Amerlean:; h id 7 slightly W'oiinded 
out of 1748 men in action. I)ewey took possession of Cavii<r, 
paroled its garrison, and aw'aited the arrival of a land force to 
cajUiire Manila, 

Tlic blockade of TTavana liad progrcNsed without incident, 
b(Wund the caj)l.ure of a mimln-r of Spaiilsii steamers and sailing 
vessels,- and tlie shelling of some new earthworks 
Matanzas on tjie 271)1 of April; Init <m the nth of 
May a small action w'as fought, at Cardenas, in wlilch 
the Americans were repul^ed and Fai.^ igii Worth Bagl( y, the first 
American officer to lose his life in tlic w*u’, was killed. On the 
same day a partially successful attempt was made, iindera Jicavy 
fire from the shore, to cut the ciible between Cienfuegos and 
lla\’ana. 

( crv'cra had left the Cape Verde I.dands on the 291!! (d April 
W'ith four armoured cruisers, the “ Almirante Oquendo,” “ In- 
fanta Maria Theresa ” and “ Vizcaya ” (,.h ter sl.ips of 7000 t(ins) 
and the “ Cristobal Odon ” (same hize; differently equij)j)L*(l) and 
tliree toq)c(lod)oat destroyers — a type not t}i<*n represented in 
the American na\y — “Furor,” “Terror” and “ Plulon.” On 
hearing (May i) of Cenn:ra*s departure, .Sampson w'ent east 
1000 m. to San Juan, Porto Rico, w'llh the announ;d cruiser 
“ New York,” the battleships “ low'a ” and “ Indiana,” tlje 
cruisers “ Montgomery ” and “ Detroit,” and one torpedo-bfat. 
In going east he calculated on using a speed fjf 1 0 knots, on getting 
to San Juan on the 8lh, about tlic lime the Spaniards would rcaeli 

1 Three of llie best were afterw^anls raised and repaircfl by 
iimerican engineers. 

8 The * Buenaventura,” the first prize of the war, was taken by 
the gunboat ” Nash\’ille ” off Key \\*cbt on the 2313 of Ai>ril. 
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its longitude, and if they w< re not there, on rolurniT.g <^iT Tfiivana 
before iliey could get to lla\'ana haiinjiir. He wi lu tl 0 > pn vont 
Ccr\'era*s rtfitling at San Juan, h\n\\ wliich placi* the American 
coast would be within eayv reach. New' York hcii g onU* ahout 
1400 m. awa>'. Hut the speed of t ho Ameriiam squailrou f.-U Mu>rt 
of Sampson ‘s expectation; he reached San Juan on tho i2lh, stood 
ill to see if ( ervt'ia was in the harbour, and opt'iu'd fire uptm 
the fortifications. lie did not press the al tack since (Vrvera was 
not present, and at once starU'd back for H.ivaiia w ithout news 
of Cervera, wliu was tlu‘ii in fact off Martinique, W'ilh (»r(lers to 
go ti‘ San 3 uaii. ^\■]u‘n he heard tluit Sampson was at San Jnan, 
he steameil to Ciirac^iut, W'Iu‘re he arrlvi il on the 3 4tli I'f !May and 
where the authorities allowed him to Ci»al. He rcm hcil Santiago do 
Cuba early on tho iqih without being sights il cn route by any oi the 
American scouts, though .several were in the vi('iiiity. Sampson 
thought the Spanish squadron might have returned to Spain.® 
Hut he learned that the enemy had not turned hack, (>n the night 
of the 15II1, when a telegram frointlu: navy de]>ai t men t diri'etial 
him to proceed with all despatcli to Kty West. He g<»t tliere 
on the afteriKuin of the iSth, and funnel the rtw Search 

sepiatlnai (“ Hwooklyn ” (flag), “ M ass acJ 111 setts,” /or Cor»rr«*j 
“ Texas,” and “ Scorpion ”), whic h left on the v.ext 
m(»rning (19111) for C'ienfiiegos, then ni’ardi'd by the navy 
department as the certain objective of the Spanish sCjiuidron. 
The battleship “ Iowa,” the gunboat “ ('asline,” the torpedo- 
Ivoat “ Dujiont ” and the cedlier “ Merrimac ” sailed to juin 
Si'Iilcy on tlie 20th, and gave him a fureo Minit‘U‘i:t to meet 
('ervera. Sampson W'as adi'ised by the deiiartment (on the 20th) 
to “send by tJic ‘ low'a ' to ScJdey to })r()ceed off Santiago de 
(‘uha with his wliole command, l(‘aving one small vessel off 
('ieiifii(‘gos,” but he diri'cted Schh-y in an order of the 21st if ho 
was salisru‘d that Cerveaa wais not al ( ieiifnegos, to proceed with 
all de^ patch to Santiago, and if tlie Spanish squadron wais tiicre, 
to hluckado it, 

Coinmodim? S«'Iil<-y arriv<‘d off Cienfnegos on the 22n(l, and 
held to tho opinion that Cervera was there until the 24th, when 
('ommodorc M^Calla of the “ JJarhlidiea*! ” cummnnkated W'ilh 
the insurgtaits some miles w'estwaifl.;, and learned tho truth. 
Sihley started tliat evening for Santiago, 300 in. distant, hut 
on Ijie afternoon (»f iJjc 26t.f1 w'as 20 in. soutli of the |>ort. JCarly 
on tho 27th Schley rei’eivt d a d(!'q)ateh from the navv dejiart- 
ment. suggesting that the Sjianish stiuadroii was in Santiago timl 
bidding liim see “that the enemy, if tlierein, does not leavi; 
W'ithout a decisive action.” Schley rej>lie(l “ . . . cannot remain 
off Santiago present state squadnni mid account , , . much It) 
bo regixlted cannot obey orders of d*’partm<ait. . . f(»rced to 
proceed for coal to .Key West by w'ay of Yucatan Hassagii 
m tho c<mtrovcrsy that arose out of these cvi*nt?; Schhy’s critic-: 
insisted that llio “ Iowa ” and llie “ Mas ac^liiiseUs ” had at thii 
time enough coal to carry tJiem three times tho distance from 
Santiago to Key West. 

Sampson with tho “ Nivv York” liad arrived early on the 
2StJi (if May olT Key We t. Wh(‘n Sclihy's telegram, which 
had inucli disturbed t.Ii(] \Vasliinglon official:, w^as forv/arded to 
Sampson, hiJ secured j)crmissi»>n to go at once to Santiago with 
tlio “ New Y(jrk ” and “ Onigon ” (which had arrived at Key 
West on th(‘ 26lh of May in exc:ellent condition after Iier voyage 
of mrarlv i6;000 in. from the Pacific) to turn hac k S: hleyVs lieavior 
ships. Hefore ho started Ikj received a telegraio fn»m Schley 
stating that lio w'cmld ntmain off Santiago, Tt Is now knowm 
from tJio d(;ciiments puhlishid ])V Adtniral (’(rvera that tlic 
Sfianish squadron, in the inUirv.J preceding the 2Rth, wlien 
Schley arrived in .sight of tho peal, w’as on the point (d leaving 
Santiago. On tlio rn(»rnirig of tJur 20th two Spanish cruisers 
were seen a short, di-lance, within the entrance, and on the 3l^l 
Schley, with tho “ Ma.s! a« liusetts,” “ Iowa” and “ New Orlean ,” 
.^tcjod in and made an attack uf)on these and ihi; liatteric ■■ at. long 
range (8500-11,000 yds,). On the 30lh Sainji-.on, leaving a 
squadron on the north M^do under C(>mmodorc Wats"n, stood for 

® A (not recf iv(*d by Cervera) had been Rent to 

Martiniuuo on the 12th oi May, authorizinr; the squatlrous 
return. 
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Santi.Tgo at: a speed of 13 knots. Ho arrived early on the ist of 
June urul work was at one(j begun on th<i preparations for sinking 
the collier “ Merrimac ” in the entrance channel, which was Jess 
than 200 ft. broad in p«arts available for ships. Tlic preparations 
for a quick sinking were cfiiefly carri(id out by naval constructor 
Richmond P. Hobson, who w<;nt in, in the early morning of the 
3rd C‘f June, wilh a crow of seven men. The steering-gear was 
disabled by a shell, and th(‘ ship drifted too far with the tide 
and was sunk in a broad part; of the channel whore it did not 
l)l(;('k the egress of (\:rvera's squadron. Cervera sent word to 
San)]>son that Hobson and )iis m<jn, who had l)een (’aptured, were 
unhurl. Tiiey were exchanged on the 7th of July. 

(hi ihc 6th of June the batteries at the entrance were bom- 
bardal and their weakness was ascertained. Sampson there- 
TheUttitva placed, every evening, a battleship (relieved 

stilt T'ieet tvery two and a half Iiours) close in, witli a j carch- 
hefore light turned on the chann(!l, making it impossible, as 
Smtiago. Qirvera afterwards said, for the Spanish sejuadron 
111 (V cjipe by iiiglit. The port of OnanlanaTno, 40 m. east of 
Sam iago, was (a-cupied b>‘ the “ Marblelu'ad ” and Yankee ” 
on the 7lh, a battalion of marines from the transport Panther ’’ 
landed there on the loth, and iIkj port was used tluTcafter as a 
base and coaling station. On the T^lh lh<i Sj)anish land forces 
reiircd before an expedition of the American marines, who 
r(^m;dn(‘(l in occupation until the 51 h of August. 

A bli.ckade of San Juan, Porto Uico, by one or two fast ships 
was kept up on account of the presence ihcre <}f tlie desInA’t r 
“'I’cTror,** Imt this vessd, coming out (June 22) with a gun- 
boat to attack the auxilii'.ry cniisi'i* “ Si Ihiul/’ suffered so 
sevcn*ly that she could hardly nfturn to port, and was thenjaftcr 
unst r\'i(*eal)le, 

\A']ien war was deedared tlie total rnililary forces of the United 
States consisted of 27,<S::2 regulars and 114,602 militia. An act 
of tlio 2211(1 of Ajirll had authorized the i?r( si(l<?nl to (^all upon the 
states imd terrilories for m(?n in jiroportion to tludr po])ulalion, 
the regimental and ('ompn.ny ofUcers to be named by the govcTnors 
(if the states, the gi'tU'nd and staff offu'crs by the president. A 
first < all was mack* for 125,000 nu n, and a month laier a second 
call for 75,000, On the 261 h of Ajiril largo additions to the 
reg'iilar army were sane.lioned for llu‘ war. 'I’hc (juotas wore 
filled v'ilh (^xlraonline.ry r;i])i(]ity, and in T\lay 124,776 luul 
> iilt!nteered. 'J’he troops were eoiu'cnt rated eliiefly at ('hieka- 
n;auc;u Georgia, at (amp Alger, Virgini;u and at Taiiqia. Morida. 

Sidec'led as the luiint for the embarcalioii 
tor a Land of llu? cxpiulitioiiary fovi'c for C'uba, and whore 
tHmpaign, • ]\hijor-General W. R. Shafter was in (’onimand. 
\\ith llu‘ exeejnion of unimportant .small (‘xpoditions, every- 
thing was (U'layed until (’.orilrol of the .soa was assunul, though 
some tfn’rty largo st(‘amors w(T(‘ ludd in readiness near Tamjia. 
After ih(‘ arrival of (Vrvora at Santiago, the bUn'kade of his 
sqiKulron and 1h(‘ r<‘(iuesl (Juno 7) of Admiral Sampson to 
send a land force for co-operation, the troops embarked on 
the 7lh and Sth of Juno, hn1 a start was not made until the T4th, 
ov ing a false rep(>rt that Spanish wa.r-sliips wei\‘ in Nicholas 
('hani.cl. On the 2(.)tli tlio I eel of y,.-* transports, nnder eeunvoy, 
arri\‘e(l off Santiag(u 'fhe whole force eeivasled of aluait 17,000 
olheers and men, 16 light Helii guns, a train of heavier pieee.s, 
and some 200 vedieles. General .‘^hafKT se'Uvted Dai(]uiri, 
about iS in. east of Siintir.g'.u for the j'oint of landing, ami the 
harlHnu’ entrance (jireferred by Samjison) was disregarded. I’hc 
fleet fiirnislu'd all its available boats, and on the c-md- 25th the 
army was landed on a rough c'oast with searoely any shelter from 
tb(‘ sea; after the first day Siboney, 7 m. iwarcT Saiitia.go, was 
used a.s well as Ikdquiri. With the exec'ption of three voluntter 
ri‘giinents(the 1st Vohinte<T Gavalry, known as thoRough Riders, 
of whieh Tht'odorp Roosc'velt tvas lienlenanl-i'olonel ; the 2nd 
Massa('husctls ariMhe 71st Nt'tv York Volunteers) th.ese tnuips 
were t'omposed; 5 ®most wholly of regulars, most of whom htid 
served o\\ the plairis against the Indians. Soon aflerwanls more 
volunteers arrived. 

No oppositiim w'as made to the landing and the small Spanish 
cx)nting(‘nt s at Dai(iu iri and Siboney were wit hdrawn without doing 


any damage to the equipment of the railway which ran from 
Santiago to the iron minc.s at these points. Tlic American troops 
(commanded by Major-General Joseph Wheeler until the 29th, 
w'hen General Sliaftcr landtfd) pushed forw’ard, as soon a.s they 
landed, and found a small Spanish rearguard whieh was covering 
the conctmtration of outlying detachments on Santiago and which 
was entrenched 2 J m. beyond Siboney, at I.as Gnasimas. Briga- 
dier-CencTal S. ]>.M. Young wilh 964 dismounted cavalry engaged 
(June 24), and after a sharj) aelion, in which he lo.st t 6 kilUd 
and 52 w(jundcd, droves bac'k the enemy, of whom 11 wire killed 
out of .some 500 engaged. 'J'lic ad\'an(‘c‘ was slow and a we ek 
(Tupsed before Shaft(.r was ready to fight a battle in front of 
Santiago. TTctc the dcfendcTS, iind(T GeruTal Ar.scnio Linares, 
held Iwu) positions, the hill of San Juan, barring the direct rose! 
to Santiago, and tli(‘ village of El Canc\-, to llic northward of llx' 
American position at El Pozo. The jilan of attac k on the jst of 
July w'as Shafler's, but owing to tin; illness of Shaft (‘r the actual 
command was exen'ised bv the. subordinate generals, losepli 
Wh(‘(fl(?r, 11 . W. 1 aiwton and J. F. Kent, (icneral Lawton's 
division was to attac'k and capture ICl Cancy, and thrnce move 
against the flank and rea r of the deft riders of San Juan, whicb 
w'ould lh(‘n bt? attacked in front by K(‘nt and Whet'ltT from El 
Pozo. But Lawton for nine bonrs was cheeked In' the garrit-oii 
of El ('aney, in spite of his great stipe riority in numl'itrs (4500 to 
520); at 3 p.m. the final ass nit on \A C'anc)' was sLncessfully 
tle.liv(‘red liy General A. R. ('harfec's brigade. Only about 100 
of the* Spanish .tarrison eseajicel to Santiago; about 320 were 
kill(‘d (if wounded, inediiding Ge'Ueral \‘ara del Rev, who, with a 
brother and two sons, was killed. In the nuantirne Wheekr 
and Keml Iiad an (‘cjiially stubborn contest opposite ,San Juan hill, 
where, in the absence of the* assistance of Lawton, the battle soon 
be‘came a purely frontal Tire fight, and the rifles of the firing line 
had to pre'pare the attack unaided. 'I'lie* strong position of the 
Spaniards, gallantly elefeneleel by about 700 men, held out until 
32.30, when the whole line of the assailants suddenly ad\'aneed. 
withoul orders from or eJireelion by superior authority, and 
carried the crest of the Sfianish pevsitieiii. A notable part in the 
attae'k w-as taken by the .ist VolunteHT ('avalry or ‘‘Rough 
Riders," commanded by ('olonel Leonard Wood and Lieut. -(.'olonei 
Th(‘()dore Roose\'eU. Tlie Spaniards had no edoseel re‘se*rve*s, am.! 
the'ir relreat was made under a devastating fire from the Ameri- 
cans on the ('apt Uriel hill.s. On the Amc'rican side over 1500 
men out of 15,000 engaged, including several of the senii.r 
oflieers, w't*rc killed or wounded: and in laie of Kent's brigade -j 
three siiecessiee* commanders wcTi* killed or wi.'mided. On the 
Spanish side, out of the small numbers engaged, o\'er 50 were 
out of art ion. J.inares himself was severely woundc'd, and 
handed over the command to Gemeral Jose' Toral. The C'lilians 
on the AmeTiean right failed 10 jirevent CemeTal Esi'ario from 
entering Santiago w ith reinforeerneiits from the inUrior, and 
at the beginning of tlie im estment General Toral’s f(*rees 
numbered about lo.ocomen of the army and a naval contingent 
from the fleci. 

Though victorious, the* AmeTiean army was in danger; aflc'r 
great fatigue iineltT a tropical sun by day. the time spared at 
night from digging tremelu's was spent on a rain- inyctitmvnt 
soaked gi’ounel I'overed with thick vegetation; the of Santiago 
soldiiT.s’ blankets and heavy elulhing had been east on the Land 
aside in the attack ; and there was insuflicient food. 
bei'ause it was diflieull to haul supplies over the one poor road 
from the base of supplies at Siboney. Tlierc was even discussion 
of retiring to a point nearer Siboney. Brisk firing was continued 
ou the 2nd and 3rd of July, with a considerable number of 
easualt ics t o the Americans. ()n the morning of the 3n 1 ; demand 
was sent to the Spanish commande*r to surrender, wiih the* alti.r- 
native of a bombardment of the city to begin on the 4th. Tlos 
in effect had alrcad>’ begun on the ist, when Admiral Sampsiii 
fired a number of S-in. shells from a point 3 in. east of iheharbea.i* 
entrance over the hills into the city, using a range of about 4^ 
land miles. The result of this and tlie threat of (icncrul Shafter 
was an exodus of many thousiinds of ei^•ilians towards El Cancy, 
w here the American supplies w'ere hcaN'ily taxed to support them. 
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On the morning of the 3rd of July Sampson, in his flagship the 
**New York,” left the fleet to confer with General Shafler at 
Nhvmi Sibonoy with regard to combined operations at the 

Battle of harbour entrance.^ At 9.31, when he had gone about 

Saatiago. - 17^,^ Teresa ” was seen coming out. The 

ships in front of the port were die yacht “ Gloucester,” the battle- 
ships Indiana,’’ Oregi)!!,” “ Iowa/’ and “Texas,” the armoured 
cruiser “ Lrookiyii ” and yaciil “ Vixen,” in the order named 
from east to west, making a semicircle about S m. in length. 
The “ Massachusetts ” and “ Suwance ” were coaling at Guan- 
tanamo. Tile *’ Iowa ” heasted the signal “ Kneiny ('uining 
out.” All at once stood in toward the Siiaiiish ships, \» hich w ere 
standing westwards along siiore, and b^gan a lieavy fire. The 
“Maria Teresa” (flagship) was followed at 800yd. intervals 
by the “ \’i/.caya/’ “ Cok)ii ” and “ Oquendo.” They were 
firing N'igi^roLisIy, lint ino,->i of their projectiles went far beyond 
the American ships. The .iJroaklyn ” (flag of Caiinnioilore 
Schley, the simior olfleer presetu) made a turn to starboard, 
which seems to have caused die “ Texas ” to stop and back, and 
to have given the “ Colon ” the opportuniiy of passing almost 
uiiscadied. Tiie “ Maria Teresa ” and “ ()(iuondo ” had Uiken 
fire almost at once, and, as their water mains (outside tlie protec- 
tive deck) were i til, they were unable to extinguish the flames : 
they were run asliore at 10.15 and 10.20 res|.)e('Li\‘ely, about 
61 m. tvest of Santiago, burning fiercely. The “ Vi/cava ” and 
“ Colon ” were still standing westwards. Cers'era's destnwers, 
the “ PltiLon ” and “ Turiir,” had come out last, .some dislaiu'c 
behind the “ Oquendo,” and were received with a heavy fire 
from the “ Indiana” and froiu the unannoured “Gloucester,” 
which engaged them at dose (juarters. Tlu'v attenipled to 
cIo.se, but were cut to j>ieces. The '* .New York,” Sampson’s 
ll.igship, had passed, and stood on signalling llie “ Iowa ” and 
“ Indiana” 10 go back and watch tJu* jio.t, lest an attack be 
made on the Ani<*ri('aii transports. 'J'jie torjiedo bout “ Eric.s- 
son ” was ordered to rescue the men from the two Sjiuiiish 
ships a.shore, and tlie ilaa^liij), witli all Uu* others, stood on in 
pursuit of tlie “Vizcaya” and “ ('olun.” 'J'iie “ V’izcuya ” 
hauled dowm her colours off .Vserradero.^, 15 nautical miles west 
of Santiago, and was lliere run a.shore burning about 1 1.15 a.m. 
The “ Iowa ” was ordered to stop and re.‘>ciie lier nun, and the 
“ Oregon,’’ “ Brooklyn ” ami “ Texas ” (and bdiiud them the 
flagship) settled doAii to the chase o( the “ Colon,’’ some 6 in. 
ahead of the nearest American siiij). She was, however, slacking 
her speed, and at 12.40 tlie “ Oregon ” ojiened with her 13-in. 
guns at a range ol 9000 yd^., as did also the “ Brooklyn,” with 
her iS-in. Wdieii the “ UregoJi ” had fired five siiells, the 
“ Colon ” hauled down Iut colours, and was beached at tlie mouth 
ol tlie Rio 'runjuino, where in s])ile of endeavours to recover 
lier, she bci'ame a total wrerk. j'he. whokt Spanish fleet was 
destroyed ; Admiral Cer\'era uas taken prisoner; Captain Villuniil, 
commanding the torjiedo doLilia, went tluwn with his ship; ami 
Captain lazaga of the “ Oquendo ” was drowned. Over 500 
Spaniards were killed or wounded, ami the survivors (exi’cpt a 
few who escaped to .Sainiago) were ])rIsoners. On the Ameriean 
.side only one man was killed and ten were wounded, and no 
ship received serious injury. 

-‘Vftcr the naval victory coiuliined operation.s w'cre arranged 
for attacking the liatteries of tlu? harbour, but little more 
fighting occurred, and evtmtually a preliminary agreement was 
signed on the i5tli, and the besiegers entered Santiago on the 
17th. In accordance wnth the terms of the capitulation, all the 
Spanish forces in the division of Santiago de Cuba surrendered 
and w'ere eonve\’ecl to Spain. The total number amounted to 
about 23,500, of whom some 10,500 were in the city of Santiago. 
The exposure of the campaign liad begun to ti-ll in the sickness 
of the Americans ; yeilow' fe\'cr had broken out to some extent; 
and not le3.s than 50 % were attacked by the milder fonns of 

* Shafler hal urge<l lliil the s iiuvlrnn shouM enter the harbour 

and take the ci^y. Sainri.son f.'.nd the N’avv department) were 
unwilling to risk losin.g a ship in the well-mined harbour and wante 1 
the army to move on the jorts and give the American squadron 
an opportunity to drag the bar boar for luines. 
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malarial fever. The arni}\ indeed, W'as so weakened by illness 
tliiit the general oirieers united in iirg’ng its ri'inoval from Cuba. 
Major-General Nelson A. ^liles, the general-in-chief, had avrit’ed 
with ri'inforcenients on the .12th of July, but the niajv«nty of 
these men were retained on board ship. 

The fleet and the army gathered in Guantanamo Bay ; a 
netr flying ^v;:l:ulron, llie “eastern M]uailro?).” was or;'..Mi/ d 
under Commodure Jtflm ('. W’atson. to proceul by way ol the 
Mediterranean to the Pliiliidnnes, tlirealening the Spanish 
coast, in onler to nu\ t a Sj)anish “reserve sijuailron.” v, hich 
had been lurnuxl towards ihe end (»f May, and which v, as to 
L>e sent on to the eastern roast ol the Cniled States, and t'e,nee 
to Cuba, but wliich was diverlefl toward tlie l'hilip]>ines, ami left 
Cadiz, on Ihe j()th of Jum', lor the Bast, 'khis squadron turned 
back on the 8th of July alter hearing the news ol tiie Spanish 
defeat at Santiago. 

On the 7th ol May a telegiam had been reci‘i\c(l from !>ewey 
at Mhiniki : “ 1 control bay completely, and can tala* (‘ity a! any 
lime, but I have not sullieient men to lu.'ld.” 'I'he « luiser 
“ Charli'ston ” and the steamer “ Bi'king,” witli amninnitlon, 
supplies and iroqis, were sen* to liim at (uice. Major G*eiu‘rai 
Wesley Merrill, to whom was asiagned the eommand ol llie. 
troops for the Philippines, first ri'tiuesled a force ol i.j.oo ', and 
afterwards a.-ked for 20,000 nu'u. On the 25ih ol Mav the first 
truo’ps, 241)1 ill nunilH'r, under Brigadier-General 'f. M. Ar.d ‘!-..on, 
sailed in three transjiorts from San I'Yanclsco, loiicheil :.l if'HU)- 
lulii, and W(‘re < ()n\()y(‘d llienec by thi* “ ( ‘hark'* tou.“ < >:i tht* 
2otli of June posses.^ion was taken of the island of Giiani, anil 
on the 30th of June tlu* shi])s arrived in Manila Bay. A sej'ond 
detachment of iroo]>s, 358b in number, under Brigadier General 
E. V. Greene arri\-ed on the qlh of July; on the 25th o' July 
Gi'iieral Merrill, who had been a])))oInied g.overnor g' u ral, 
arriveil ; and on the 31st tlie fiv(‘ transports v Ilh w hieh h** h 'd left 
at .San i'Vaneiseo atrived with 4847 men, making near’y m.ooo 
men at Manila., with 5000 more on lie* way. Genera! M' rritl 
moved lii.s forces from Cavite, and e .l.iblislied an enl ri .jehi'd 
line within a Cioas.uul yards (>1' the Spanish position at M..iiila,, 
from vv!i:<'l), on tie* night of the 31st of July, a heav' fii*'' of 
muski’trv and artilKry w’as o))i‘iu:d, causing a loss l-i llu! 
.American., 10 killed and qq wounded, and tor the n< \l few 
days nighi -firing was fre<|m*nl from the Spanish lines. On the 
/ih ol Align:. 1 , a joint note from Dew'ey and Merritt, amioi'm in;.^ 
that bombardment might begin at an>' lime idler 
forty-eight, hour., and alTording opyiortnnity lor the 
removal of non-eoinbatants, Wic; sent to the Spanish 
captain -genend. i'Vnni!) Jaudeiji ;:, wlio r -plicfl lliat Ir* wa.s 
siirroundcfi l»y the insurga'iil.:,-' and t but there was no |d tee ol 
refuge lor the si< k and lor the W(»men ami children. .'\ r-oml 
joint note deiiKinding lairrend' r wje: deellned !)V the S;i.'’i:, h 
lommander, wliO(»lTered lon*fer it to .Ma<lr:rl. 'I'b'.s use. ;> tu; '.•<!, 
ami pre])arali«)n.s were made [or an all.iek, 'fla re were 13.00a 
troojK-: witliin the I'itv fr*rtifieali()ns, but with tin* strong fl 'ct in 
front, and with the ])el( aguering force of .Ana rieii/i.s and insnr 
g.:iit.s ar.hore, re.sistami! was ho]K*k‘ss. Wlan the loinbiiiMl 
assault (fl army and navy w'as m;iile^ (*n the 13th th(*re ivas no 


great resistance, anrl a while flag 


lioi.st'd at 11 0'' lock 


within one and a half hour; after the fleet opentd fire, a forniid 
ea,})iudation being signed the next day, the 14'di ol August.. 
The total los.s of the Amcrieans during the wiiole eampaign 
W'as 20 killed, J05 wounded. 

piiiiiediately afUir the surrender of ‘^'anti.'igo (July 17), 
jirejjarations were made for the iiivasion of Ihirto Rico w’ith 
3500 irofips w'hich liad been sent . reij Joreement.s opctationu 
to .Santiago, but had not la.nded, 'fliey were largely in Port o 
icinfon ed and left Gisuit .naino, under G<*neral 
Mile.s, on llie 2i, st of July, f onvoyeil by a .strong squadron, 

- On tin* iql.h of .Me.'-, f*auilio Aguiiia.Mo, v.Ii(» had l»trji;i‘ Ifoiig- 
h..'! l -. ;d' d fro !t ' mr. ot 1 he Aiwr.r/.iu -I*. .'-.1. i.-, a:id 

oTi the i.st ol Julv, \v!e ri tie- American troops Jaedf-d. Ii.td jjroel.airn'd 
himself presidf-nl «if t lie Philijijiino Kepuhlie. 'Fhe ))f»lili(S'd altitiele 
whicli hej assumt;<l was not. sanctiom.'td l)y tlie AmiUf .ui authoriti' s. 
At tlie head of llie inbury'ciits he luid iubtituied a Uosc sieqi oi 
Manila. 
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Fajardo, at the extreme north-castcm end of the island, was 
given out as the objective point of the expedition, but after 
sailing the plans were changed, and the towns on the south side 
were oc(nipi(;d, ))ractically without resistance. The attitude of 
the population was exceedingly friendly, and opposition was not 
met until advance was begun northward. The troops were 
divided into lour columns, advancing from Guanica around the 
western end of tlic island to Mayaguez : from Arroyo at the eastern 
end to meet the San Juan road at Cayeyj from Ponce by the 
fine military road, 70 m., to San Juan; and the fourth c'olumn 
by way of Adjiintas and IJtuado, midway of the island. The 
various movements involved several skirmishes, the chief op- 
poation being met by the western column on the loth of August, 
and by the column from Ponce on the 9th, when the Americans 
lost I killed and 22 wounded ; tlie Spanish, i2r)killed and wounded, 
and over 200 prisoners. A further advance on the San Juan , 
highway v’ould prolmbly have devekiped greater resistance, but i 
news of the suspension of hostilities intervemd. The total j 
American loss had been 3 killed and 40 wounded. On the | 
I2th of August operations wenj begun by the “ Mewark ** and | 
other vessels against Manzanillo. Ihit during the night news 
arrived of the signing of the p(‘a('e protfxol on the 12th, and 
of an armistice, of which the Americans were informed by th • 
Sj)anish ( ommander iimk'r a flag of truce. 

The total Ameriean loss was— in the navy, i oflk er, 17 men 
killed; in the army, 2^) oflicers, 440 men. 'J’lie health of the 
Ameriean fleet was kept remarkably. Its average 
cUirinp: tlic 114 da)'s of hostilitiits was , 
20,102; the deaths from disease during this time | 
were 56, or at the rate of 7 per 1000 ])er year. As nearly the j 
whole of the ervi(‘<‘ was in the tropics, and in the summer or I 
wet season, this is a convincing ])roof of the effi(:i(’n<’y in sani- j 
tary administration. The army did not fare so well, losing by j 
<lis(‘ase during May, June, July and August, 67 oflicers and 1872 
men out of an average total of 227,4()4. Its larg(‘r proportion of 
illness must of <‘oiirse be as(Tll)ed, in part, to its greater liardsbips. 
The war (l(‘partment was ac(Mised of gross maladministration; 
but tli<‘ charges were not upheld Ivy an investigating (’ornmittee. 
The lack ol proja r preparation by ilu! war d(‘partment and the 
ignorance and thought lessn(‘ss of the volunteers were the 
j)rin(‘ipal reasons for tlie high death-rate in the army. 

For the terms of tlie pea<’e and Ih results of the war see 
tlNiTKO Statics; Pjiiuppink Islands; ('vha; PoktoKico. 

‘riie lileraturo of Hie Spaiiisli-Ainerican War is voluminous! 
innouj;st Hk' ])riuci])al soun es oi i]il'oriual ion may he ineiilioneil ; 
'J'lie uuuual rv]u>r1s ol various rlrixirt iiu’uf s fv)r 1S08. espvcially 
the H'f/r Xo/rs of the Oliiee of Niival iul('lli;.'.enrc. Wasliini^ltui, 
viiicli iucliulv S]>ainsh traiislaf ions, ami the a])pe]ulix to tlie report 
of the Ihin-au ol Navi.^sitioii ; K. Jl. Titherini;1on, J I/tatory vf tlif* 

S filin' i'Jf-Auu'i'i mu ITar (New York, kjoo); II. C. l.o<.li«e. Story of 
the S furnish ]Vnr (N('w A'nrk, iSuo); II. W, Wilson, 77/r l^nvufall 
of Sf^u in (I.omlon, W. A. isi. ('ioo«le, With Samf^sou Ihrouyh 

ihr ir<o' (I^omlou, iSpoi; ]. Wlusler, Sautiai:o i anif^aipi (Phila- 
(h.'l])hia, jSoo); riu‘oilove Koose\‘elt, The Roityh Riders (.New York, 

('. I), Si.i^sbee, J'ersotial Xanatix^es of the Raitleshif^ Maine 
(New York, 1800); K. A. A1 -.er, S/yaui h Anierinin iPfTr (New 
York, 10 >0) ; (romez Nufioz. l.a Giirna hisjHino aweneana 
(Madrid, jooo); II. Kunz, Tahiisehe Reisfyiele nus den Kriepn dcr 
Keuesten Aeit. 11. (llerlin, moil; Admiral rituhlemann, Ihr hrte}* 
itni CnOa /.ui? (Heiiin); John J). Lon.u. The Xeio Aunriean Xavy 
(j vols.. New York, TO03) ; John K. Spears, Our Xavy iu the Fr<iV 
udth Sfun'u (ii’.id., jBijS); Hujac, Precis de quehjues eawfxiyues eon- 
iemfyoruiut's, IV. (I’aris, i8pp); ami tlic Century and SeribnePs 
iiUit?azines for 1898 and 1S09 passim, 

SPANISH BROOM, a handsome shrub with long switch-like 
green fcw-leawd or leafless bramdies and large yellow sweet- 
scented papilionaecoiis flowers. It is a member of the Pea 
family (beguminos le). and knovm botiinically a.s Spartium 
junceum. It is a native of the Mediterranean region and the 
Canar)^ Islands, and is often cultivated. The whole plant, but 
(.specijilly the flower shoots and st'eds (hrrlui ci semen pmistae 
Jiispanicac vet /////ccmc), have a bitter taste and tonic and diuretic 
properties, anil were formerly used medicinally. The fibres 
of the young stems wvre used in making nets, carp Us, mats, 
baskets, <S:c. 


SPANISH REFORMED CHURCH (Iglesia cspanola refor- 
mada), a small community of Protestants in Spain organized 
on the model of the Anglican Church. This bfjdy of Spanish 
Episcopalians had its origin in a congregation which met for the 
first time, in June 1871, in the secularized church of San Basilio 
at Seville, under the leadership of Franci.sro Palomares, a priest 
who had left the Roman communion. Before long it was ,oined 
by numbers of lay peoj)le and several clergymen, including 
Juan Cabrera, an ex-Roman priest, who had for .some time been a 
iVcsbylerian minksler. Li July 3878 a memorial was presented 
I to the Lambeth Conference by nine eongregutions in Spain 
and Portugal (see below) a.sking for the cpi.s(()pate. 'I’hc reply 
expres.sed the .sympath}' of the bishops, but only suggested that 
Ur Riley, recently consecrated In* the Protestant Kpisi oj)al Church 
of the United State.s to minister to the reformed congregations 
in Mexico, should be invited to visit them and ordain and i onfirm 
for them. Andibisliop Tail wrote a formal letter to Bishop 
Riley to this effect, and the request was complied with. A .second 
petition for the episcopate was sent to the Irish bishops in 1S79, 
and early in 1881, at their reijuest. Lord Pliinket paid his first 
visit to the Spanish Reformed Cluin h, though nothing immedi- 
ately resulted from it. In 1880 the first “ synod of the Church 
was held, under the tiresidency of Bishop Riley; llu‘ jirinciples 
of tlic Church were laid down, Sehor Calircru was chosen bishop- 
elect, the preparation of a liturgy was begun, and the I’liirty- 
nine Artick s of Religion of th(‘ Church of England, with ciTtain 
modific«n.tion.s, were formally adopted as a standard o' doctrine. 
Archbi.sliop Plunkel continued his efforts on their behalf; and 
at length the Irish bishops, having again rcceiNcd from 
them a petition for a bi.shop, brought the matter before the 
Lambeth C'onferenie of 3888. 'ilie conference dejirecated 
any action that doiN not regard jirimitivc and established 
principles of Jurisdiction and the interests of the whole Anglii’an 
communion.’^ The archbishop interjireted this as a mo(iifi<*d 
consent ; but the Irish bishops understood it otherwise, and again 
declined to conseirale a bishoj) lor them. Meanwhile the 
movement prospered, being largely heljud with money from 
friends in Irngland. 'J'Jie foundation-stone of a new church was 
laid in IMadrid in 1891, on the site of the Quemadero, where the 
anios de fe were formerly held; and after eonsiderable li'gal and 
other difficulties, religious toleration in Sjmin b(‘iiig still imper- 
fect, it was (ledicati'd and opened for siT\’i('e, At length, at the 
meeting of the Irish House of Bisho]is on the 2jst of kVbruary 
3S04, a letter was read from the arcliliishop of Duldin and the 
bishojvs of Clogher (('. M. Stack) and Down (C. Weiland), in 
j which they declared their intention, unless a formal protest were 
made by the bishops, or by the general .synod, to consecrate 
bishops for the Reformed churcht's in Siiain and Portugal, 
subject to certain ('Onditions being fulfilled by those eliurilies. 
The bi.shops rcsolv(‘d, nemine eontrudieenie, altliough the bisliops 
of Derry (N\’. Alexander, subsequently [irimate of Armagh) and 
Cork did iu»i vote, that they would not reg.ird siuh action as 
an iiulefen.silde exiTi'isi of the powers entrusted to the epis-'o- 
pate*'; and the general synod passed a resolution lca>ing the 
matter in the hands of the lushops. Ai'i'ordingly, on the 23rd of 
September iSiM, the three bishops laid hands on Sehor Cai^rera. 
The matter oeeasioiied no little stir in the English Church, more 
c.spocially as the Old Catholic bishops (see Old ('atiiolics) had 
recently refii.sed to take any part in the matter. It l alled forth a 
letter of protest and repudiation from Lord Halifax, as president 
of the English Chiiri'h Cnion, to Cardinal Moneseillo, archbishop 
of Toledo; and this in turn evoked a letter from Cardinal 
Vaughan, wliii'h was widely ciri’ulated in Spain. 

The consecration of Bishop Cabrera certainly produced, from 
the point of view of Anglican churchmen, a somewhat anomalous 
state of things, and the action, or inaction, of the Irish bishops 
laid them open to criticism from many who were not unfriendly 
to such movements (sec e.g. Bishop John Word.s worth, Ministry 
vf Grace, pp. I'nO-ipf, Londim, 1901). Objection was made to 
the act as contrary to church order, and as unjustifiable in view 
of the nature of the Siuini.sh Reformed C’hurch itself. A.s regards 
the latter, it is true that the Prayer-book of the body (first 
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made in i88t and published in a rensed form in 1880) cannot 
really justify the daim made on its hcluilf as a“ revised Mi'zarabio 
rite ; it contains indeed many beautiful prayers from the 
Mozarahic and other offu'es, hut its doctrinal tcacliinir is more 
\inambi^;uously “ IVotestain ’’than that of the Knglisii IVayer- 
book. The Church posst*ssed in 1906 ten congn'gations with 
some dozen clergy. 

Lusitanian Church, — A similar movement began in Lisbon 
in 1867, owing to the work of a Spanish priest there, Sehor Mora; 
and at first its success was even greater than the iiunTmt^nl 
in Spain, in spite of the fact that Portuguese priests who left 
tlie Roman communion had citlxT to l(‘ave Portugal or to become 
subjects of another powvr. In J875 the adhercius of this move- 
ment tltrcNV in their lot w'ith thtur Spatiisli l>;othren, and w’lien 
Bishop Riley visited them in 187S ijie Portuguese members 
organized ihemsclvos as th<‘ “ Lusitanian Cluin'h,^^ and the 
T. Godfny Pope, D.l), (d. 1902), the Knglisji ('haplain at 
J^isbon, w'as subsequently chosen by iIkmu as pn'sident i>l tlie 
synod. A recjuesl made to the Irish l»isho|)s in i8i>7 for the 
rons<‘crali(m of Canon Ripe as their bishoj) led to an examinati-m 
of the Tai alanian PrayiT-bo ik, which W'.is found to b<' even more 
<lefeetive fnnn t]ie Anglican point of viewtlian that of the Spani; h 
Reformed (‘hurcli. Conseciiienlly no ai'tion was taken. In 
1906 the Church had only some 500 adheretits w ith fi\(‘ elergv. 

AuTiioui TIES. — II. K. Noyes. Church Ih'fnrw in Sf^ain and VortUKftf 
(Lon<lon 1S07) ; h'. 1 ). Ho’v, /.//<’ of Arc/ihislK^p I'/uuht t q.oinlon, 1 ; 

A. C. Lt/e of .hchhishop xol. li. (l.oiKlnn, 

Offirfo.'; divinos, cw;. ni lu i^lci-ia cs/Hinola tclonuadu (Matliitl, 
i.Sy.S; J'jjg. trails., Diihliu, i.SMo; new ed., J)iiuni' Offins and 

other I-'oniiiilan'rf; of the Ilcfonned ICpise^fnil Chnrrfira of S/\iht and 
Portiiiuil (l.onUon, iHHi); Church (Juurtniv h'rvicu', xxxviii. 2S ^ 
(July 1894). art. “ Tlie l*ropose<i ICpiscopate Jor Sjnuiish Uroteslanls." 

SPANISH SUCCESSION, WAR OF THE, the name givtn to | 
the general Luropettn wtir w’hii’h began in 1701 and ended with ■ 
the Treaties of Utrer ht and Rtistall in i7r,^-i.|. The w'ar in 
its cfisrmhlc is the typii'al “ war witli limit<*d aim,” I'arried ont j 
liy professional armies in the interests of sov(*reigns tind their 
eabinels and (exeept in the last stages of the war in nortltern 
,F ranee) enlisting no more thtin the jilalonie sympathies of the 
various peojiles whose rulers were at W’ar. NevertluJess, its 
monotonous round oi marehes tind .sheus is now tind then 
(luiekenecl by the genius of three gnrat soldiers, ’Marlborough, 
Lugene and Villars, and Peterborough and (lalway. ( atiiuit 
and Vendbme, though less highly gifted, were men of iinnsnal 
and (‘onspieuoiis ability. As usual in these wars, manomvres, 
threats and feints played the j)rin('i]nil part in field warfare. 
The soldiers of thos.* days w’cre l(.»o ( cistly to be squandenKl on 
indecisive battles, and few gimerals of the* time either knew 
liow' to make a battle a means of definitively set I ling thi^ (jiiarrel ! 
or had the influenee and force of eharaeier to extort from their ■ 
sovereigns permission to ])lay for high stakes, Tlie tangible I 
assets, at the ('oneliision of peae<*.w’ere fortresses and jirovinees; j 
and the effective seizure of fortresses and jirovinees, “here ■ 
a little, there a little,” was in tnost eases the jirim ijial objeet ' 
with wdn'eh kings and princes made w'ar. Nevertheless, at Ifie 
time of the Spanish SueiM-s^ion War the generals had not vet 
wholly reconciled tliemselves to their new position of siqxTior , 
chess-players. Mon-over, the object of the war, at least in the 
last* of England an<l Holland, was less to add a few’ cities and . 
dislrlels to their own domains than to rri[>])le lla* yiow t of ■ 
Loiii -; XIV. The ambition of llie (Wami Mouarque liarl sti^pped 
beyond these narrow’ limits, and b)' yilaf'ing on the throne of ; 
Spain his grandson Philij) he had brought into yxilities the fi*ar i 
not merely of a d sturb inee but of an entire overthrow of the ; 
“balance of power.” Thus th^ instrument of his ambition, ’ 
his magnificent anny, was (above all for England) an object in ; 
itself and not merely an obstacle to the attainment of other ' 


' two yer)* different forms of ofTensi\'e alternately prevailed, the 
decision of the main (ynestion b. the sword and the seizure of a 
minor ohjecl by stratagem. >\Vre it not for the existence of 
this .‘Struggle, indeed, ilu' war would be devoid of interest. Later 
in the iSth eenlury tlure was, as a rule, no sia h struggle, for 
the grander torm of (•ffensive died out completely, and the 
feebler form was easily re(‘oneiled with the reijuiremenls of 
, passive defence. Put in 1700 the true sjiirit of war- in a leader 
of the grixilness of ^larlborough at least— was not yet entirely 
! .smothered by chieamx 

I d'he ac tion of Louis XIV. in the mattiT of the Syumish siieees- 
I .si on was foresoi'n. and William 111, of England luul devoted his 
I last years to providing against the eint rgeiicy b>' the lonnntion 
! o! a eoalition to di'al with it, and tiu' yinxluetion of a claimant 
j for the Spanish throne, the archduke Charles. 'I'Im' (oalilion 
I naturally grew out of tlu‘ Cirand Alliamr (sia* (Ikanii Am ianck, 
; War (>I‘ 'I’IIk) and consisted of Austria, .some of (la* (ierm.in 
' slate.s, (Ireat Pritain, Holland. Denmark aial rnrliigal. On 
‘ the other side Louis XO'. was suyiyiorled by Spain where Philij), 
recognized as heir by the dying Charles 11 .. luul been ]»rom])tiv 
installed — Puuaria ; nd Cologne. .\ doubt bd all> was the duke 
of Savoy, whose yuiliey w.is tos>eiiri* ;uul aggrafulize hiinselt bv 
adhering at I'aeh moment to the stronger ])arly. 'I’lu* alliance 
j of Louis with the dis( ontented j)rine(‘ ot Hungary and dVa.ns\'l- 
vania Rakoesy was rather an imyiedimenl to liis enemy than a 
direct assistaiu'e to himself, 

The war lu'gan, to all intents and y)mposi‘s. with the handing 
o>er of ihe fortn's.ses in the Spanish Nelherland • to the hVeneli 
in .March T701. J'ngland and Holland at once began their 
y)rey>a rat ions, but neither slate was able to y>ut an ainiy in the 
field in the yt'ar i^ngland because lier yuaee-linu* tirmy was 
absolutely insignilieant . ami Holland bt‘caiise she dared not m l 
alone. Jn Italy, howex-er, the < riip( tor took Ihe iniliafiN’e, 
and an Austrian army under Prim e Kiigiau*, intended tooN’iTnm 
tin* Sjtanish yioss* ssions in the iVninsida, assi'mbled in 'rirol 
in the early summer, while tliopytiising army (Ereiieh, Spaniards 
j anrl Piedmont se), eommandrd bv Marshal ( alitu 1 , wa:; .Hewiv 
duuving tog<‘ther 1 m tween t!u- (’liiese and the Adige. Put. 

, Miy)]>ly diflieulties hamyjeied haigene, and the I rem h were abh* 

I 1 » oeeuyiy the strong y)ositiofis ol the Rivoli dc’fde ebov'c \'( roiia. 
'rju*re (alinat thought himsidf s.eeure, as all the (oiinCy In the 
ejist was \'enetiaj) and neiilra,!. Put l''aig(‘Me, wliik* making 
os’entat ions preparations to inter Italy bv the .Adi e or bake, 
(larda or the ilre*;eia road, si • ret Iv reeoimoiln d y)a.‘ sages os'er the 
monntaitis between Rox’i redo and the N’ieenza distriel. On the 
27th of .Mav, taking infmite yireeaut ions as to seem v, 
and requesting: tlie A’enetiau authorities to 
?M) oj>j)o.sjtion so long as his Irofips behaved w'cll, 

Eugene be an fiis mareh bA yialhs that no army had used sim e 
Cluirhs V.’s time, aiid on the 28lh his tirmy was on the yikains. 
His first oliji'ct was o < ro:s the Adige W'ithoiil fighting, and a.l;;o 
by ravaging the duke of Mantua’s j)rivate f state . (qiaring^ the 
jiossessions of the eommon ]>eoy)le)to indiue that yiriiu i’ toehim)g* 
sides, ( atinat Avas » ompletelv’ siirjiriM d, for he hud » oimfi d upon 
A'enetian neutrality, and Avhen in the searf h for a yue.s.'ige over 
the low'er Ad ge, Eugene's arrnv syinsad to l.egnago and beyond, 
h • madi* the mistake of snpyvisiiig that the Austriafis intended 
to invade the SpaniOi yio- .sessions south of the Po. |lis first 
dispositions had of eour e been lor the defenee fif the Kivoli ay> 
jToaehes, hut he now' thinned ruit his line until it reached to the 
Po. and after five w’efk ’ (juitious mano.uvring on both sides, 
Eugene found an nnguardefl vj)ot. With tie- usual preeaulions 
of secreey (deeeiving ex'rn hi^ own army), he crossed the lower 
Adigar in he night of the 8ih oUi of July, and overyiow'ereil the 
.»^mall r*ava)ry eoq>.s that alone was enronnlf*red at f a.rj)i ( July (}). 
(alinat at once 'orurntrafed his sr altered armv bafkwanls on 


objects. Many of the allies, however, had good reason to fear 
for their own yiossessions, and others entered the alliance with 
at least the hope of acquiring a few material gtiin.s at small 
expense. C>n tlie side of the allies therefore, throngliout the 
war, there was a y^erpetual struggde between offensive activity 
and defensive passivitA', and within the category “ activity' 


the Mineio, w'hile Eiig'ene turned northw'ard anrl rf*g:iinr-rl touch 
with his old line of supply, Roven*do-Rivoli. I'or some time 
Eugene W'as in great dilliridties for suyiplies, as the Venetians 
w'oulrl not allow his liarges to deseenri tlie Arhgc. At last, 
however, he made his preyiaratirin.s to rross tlu* Mineio close to 
Peschiera and well beyond Catinat’.s left, with the intention 
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of finding a new supply area about Brescia. This was executed 
on the 28th of July, Catinat’s cavalry, though coming within 
sight of Eugene’s bridges, offering no oj)j)osition. It seems that 
the marshal was well content to'find that his opponent had no 
intention of attacking the 5 Ipani.sh possessions in the Peninsula, 
at any rale Catinat fell back quietly to the Oglio. But his amiy 
resented his retreat before the much smaller for(T. of the Austrians 
and, early in August, his rival TessfS r(^)orted this to Paris, w'herc- 
iipon Marshal Viileroy, a favourite of Louis, was sent to take (om- 
mancl. Tlie n(?v/ cornniander was j)erhaps the least competen! of 
all the French scjuior (ffHccrs, and ere long ha atlacktjd Eugene in a 
well entrenched position at ('iiiari (Sept. 1), and was thoroughly 
defeated, with a loss, it is said, of ;^ooo to the Austrians’ 150. 
Both armies then stood fast until tlie exhaustion of supplies 
compelled tlu?m to move, when Viileroy relrealed to the Adda. 
Both Viileroy and Catinat (who had remained wit h him as seeond- 
in-commaiid), warned the king of the dij])lieity of the tc I.o of 
Savo)’, who, for all the reckless ])raver\' that he haxl di.sj.iayed 
in attempting to storm his cousin’s entrenclinicnts, was in reality 
already intending to change sides. 

As yet tJiere was no declaraliuii of war hy (u'ljujr party. 
Brcparaiions were made by both sides durin/?; the yc^ar, most 
vigorously of all by Louis, who set; on foot no less than 450,000 
regulars and eml)odied militia, and h/'.d alvva> s prid(jd jum.self 
on being first in tlic field. But debut was disheartening, and 
in the winter a fresh niisliap befell tlui Freiicli. Eugtine, wl>o 
liad lak(;n up his winter quarters in su(‘h a wc.y as to play upon 
Villcroy’s fears of an invasion of NapU’S, surpri.sed Cremona on 
the night fff the ist of February 1702, and, aft(?r a (confused fight, 
drew off, taking with him Villen iV as a prisoner. 'i'h<i brave 
but incnpable marshal was howevtir little loss, aiid tlie I'rench 
troops, many of them surprised in th(‘ir bi'ds, had yet managed 
to cxj)el Eugene’s m('n. The rest of the h’rencli army, instead 
of marching to the guns in the i9tli-c<?nliiry manner, retreated 
in the 1 8th-(x^^tury manner, while Eugenes (juietly resumed his 
winter qua.rte,i*K and his blockade of Mantua. 

With the year 1702 the real struggle In^gan. Villrrs and one 
or two others of Louis’s l)(‘St counsellors urged lh<? king to 
concentrate his attention on tlu? Uhinc and the Danube, wlien*, 
they poinl(xl out, w^as the centrci of gravity of the coalition, 
'i'liis advice was disregarded, and with political ainis,whieh it is 
hard to imagine, tlu^ larg(\st hVench army was employed on iho 
side of the Meuse, while the Rhine fnmt was entrusted to smaller 
forces acting on the dd'eusivc. In Italy tlu^ Indiineo of pc»wer 
nuiaiiied unchanged, exe(‘])t that one of Loiii?i\s best generals, 
Veiulome, was si'iit to replace the captur<*d Viileroy. In the 
I.ow C'oiintries, Ginekell, earl of Athlone, the interim eomnuinder 
of the allies (English, Dutch and minor G(*rman states) was 
at the outset outmanccuNTed In' the Fnmch (Boufllers), «nnd 
although, in fact, the inat<‘rial advantage was with the alli(*s, 
who captured Kaiserswerlh on the Rhine, the momentary threat 
of a French invasion had a lasting effect on the Dutch authoritie.s, 
whose timidity thereafter reixwtedly ruined the best-laid schemes 
of i\rarll)oroiigh, who was ui»liged to submit to their obstruction 
and their veto. This handicap, moreover, was nut the only one 
Marh under which Marlborough suffered. Unless it is 
borougb*t realized and borne in mind that tlie great cajrtain 
First was struggling against factiousness and intrigue in 

Campaign, jrngland and from jealousies, faint-heartedness and 
disiigreeiiients amongst the slates who lent their contingents to 
his miscellaneous army, the measure of his achievements in ten 
years seems small. But in fact it was marvellous. Under i8th- 
ct'iitury conditions of tvarfare, and with an army so composed 
that probably no other man in Europe could have hi?ld it together 
at all, obstructed and tJnvartcd at every turn, lie yet brought 
Louis XIV. and France to the very edge of ruin. 

In this theatre of W'ar the French, in concert with the garrisons 
of the Spanish Netherlands, had fortified a line of defence more 
than 7^ m. long from Antw'erp to Huy, as well as another line, 

» t of only potential importance, from Anttverp along 
dt-Lys to Aire in France. Besides the “ lines of Bra- 
ufilers held all the Meuse fortresses below' Huy except 


Macstricht. Marllwrough concentrated 60.000 men (of wLum 
12,000 only were British) about Nijmegen in June, and early in 
Jill}', having made his preparations, he advanced directl>' bv 
Hamont on Diest. Boufflers, who had draw'ii together his field 
army in Gelderland for the relief of Kaisersiverth and tJie late 
attack on the earl of Athlone, hastily fell back, in order to regain 
touch with the Brubant lines. Marlborough, with tlie positive 
object of bringing his opponent to baltleat adisadv'antage, won 
the ra(x* and aw'aitcd the arrival of Boufflers’ tired army to ulrlko 
it a parah'sing blow'. But at the critical moment the Duicii 
deputies forbade tin; battle, content to see the army liiat Jnid 
thicatcned llollancl v/ilh invasion driven off to a safe tiistance 
without bloods! led (July 22). Ten clays later Boulllfjr.s, tJui.s 
easily let go, again advanced from Dicst, w'a.s trapped by !Marl- 
borougli and released b}' th<5 Dutch, lliis time it was a dis- 
obedient g<;iieral, not the civilian comrriissk.'iiers at headquarters, 
who did the mischief, but alter this second experience Marl- 
borough LhoughL it prudent to ]>acify the Dutch by besieging Jiif 
Meuse fortresses, several (d‘ t\hich f(‘ll in rai)itl succession 
ternher-October). His return to the Meuse led Boufik rs 1 > 
siij>poso that the emnny ]iad a Rliine caiiij>aign in view' and he a' 
once f'cvit off a corps under Tallard low'ards C^)log]ie, standinL': 
on iJic defensive liiiaself at Tongi’cs, where for the third time in 
the canii)ai/:ii he was outnmiioeiit'red by Marlborotigh and save cl 
by the cle])ntie.s lut Marlborough’s headf|uarters. Boiilrlci-s 
hurriedly feli liack \v'Iihin the (kfended area of the lines of 
Brabant, ami the campaign closed with tlui capture of Liege i>y 
tlic allits (Oct. 12). MarI!)on)Ugh W'as crciitecl a duke (-ii l is 
return to England in No\emb(tr. He had checked the mam 
cnt<‘rprise, or at kaea (for an enterprj.se commensurate ivilh the 
force (‘inpioycfl liad sc^arcc^ly Ix'vn imagined) the main army, of 
the Eremh. isvery man in the army knew', moreover, that but 
for the Dutidi deputies tlie enemy w'oiild Juive been dcstro}'c<l. 

On the Rhine ti.e canqniign w-as, except for two disconnected 
episexies, (|uhe uiuiventful. The ImyxTialists under a methodic ai 
general, the margrav<‘ Ja>uis of Baclen, gathered in the Neckar 
country and crossed the Rhine above Spire. Catinat, now oM 
and worn out, was sent to Slras.sburg lo oppose tlx' threatem i 
invasion of Alsa(’e, and, like Mat'AIahon in 1870, la* dnr. j n .u 
asseml)le .his W'holc fonx? either on the Lauter or on the 111 . 'i'lie 
margrave invested Landau (July 29) and with a eov(?ring an; y 
o<'cupi<*<l the lines of the I.auti raiioul W eissenhnrg, whirls (.'iitin .t 
did not attack, Hence Landau, valiantly delended by Mek . . 
had to be siin(*nder(‘d on the 12th of Si t>U:ml.)er. But at tj e 
same lime the eltxUor of Bc.vc.ria took the side of hVarice, surprised 
Ulm, and de('lan‘(l a local war on t]u‘ house of Austria and tht‘ 
“circles” of Swabia and Erunconia. llic margrave then. In 
order to defend his own country, prevent the junction of Cati* 
rial’s forces with the eli‘ctor, and w'in back the latter to tliC 
Austrian side, reer()S.s'.d the Rhine and hurried to Kehl with 
the greater part of his army, leaving a garrison in Landau atid 
a corps of obsennition on th.‘ Lantcr. To co-operate with the 
elector, Catinat had made up a corps out of every available 
battalion and squadron (keeping for himself not more tluiii a 
personal escort) and placx'd it under Lieiit.-Gencral Viilar.-. 
This corps drew aw'ay into UpptT Alsace and the iitargravc 
folknved suit until tlic tw'o armies tared one anolltor on opposite 
sides of the Rhine near Huningen. But the corps tliat 
(he elector on his pari was to send to meet Villars 
halted east of the Black Eore.st, and althougli, on the 14th t>f 
Oetober 1702, after a series of skilful manceuvres, Villars cros.-t d 
the Rhine and w'on the first ^'ictoly of his brilliant career at 
Eriodliugen (opposite Huningen), it was profith'ss. Soon aftt > 
v/ards Villars placed liis army in w'inter quarters in Alsace, and 
Louis of Baden disposed his tri'ops in tw'o entrenched camps 
opposite Brcisach and Slrassbiirg res^^eclively. In Italy Ven- 
dome, superior in numlxTs but handicapped by instructions 
from Versailles and by the necessity of looking to the Italian 
interests of King Philip, gained a few' minor sucot.ses oNer 
Eugene. A ver>* luird-fought and indecisive battle took place 
at Luzzara on the i'o on the 15111 of August, 

In the next tw'O years Bavaria was the centre of gravity of the 
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French operations, and only campaigns of the methodical and 
non-committal kind were planned for Italy' and the Low 
Countries. Villcroy and lioufllers commanded the French in 
the Low Countries, Tallard in Lorraine, Villars in Alsace, and 
Venddme in Italy. 

In the Netherlands the French field army was behind the 
lines of Brabant, the Spanish troops in the lines of Flanders 
(Antwei7>-Ghent-Aire). Together the two considerably out- 
numbered Marlborough (90.000 against 50,000), but the duke 
managed to be first in the field. As early as February Rhein- 
berg had been taken, and in May he followed up this success 
by the capture of Bonn, returning to the Meuse before Villcroy 
had assembled his army at Diest. Marlborough's plan was 
to break the immensely long line of defence of the French and 
Spaniards by the capture of Antwerp. One Dutch corps under 
Coehoorn was to assemble in the Sluys-Hulst region, and anollicr 
under Opdam at Bergen-op-Zouin ; and Marlborough, aftc- 
man^Tuvring Villeroy’s field army out of tlic way, was to join 
them before the fortress. Marlborough executed his <wvn share 
of the inoN'cment with his usual skill, he pushed back Villcroy 
towards the Meliaigiic, and at the right nioinenl, giving them the 
.slip, inarched for Antwerp via Hasselt. \’illeroy, soon discover- 
ing this, hastened thither as fust as possibh^, and the Dut(’h 
generals enabled him to emerge from the mantcuvre with a 
handsome victory, for Coehoorn (in order to fill his own pockets, 
it has been suggested) had dep irtt^d on a raid into West Flanders 
and Opdam was left alone at ICeckeren in front of Antwerp, where 
Bonfilers and the Spanish g(‘i'f*orul Bedniar surprised him (June 
30) and put his corps to flight before Marll)oroiigh could come 
to his assistance. In disgust the great cu|)tain then resigned 
liimseif to a war of small sieges on the Meuse. The campaign 
(loscd with the capture of Huy (Aug. 25) and Lirnbourg 
(Sej)t. 27). On the Rhine great projects were (isritiTtained 
i)y the French, nothing less than tlie capture of Vienna by a 
(’ombined Franco-Jlavarian-lIungarian army being intended. 
Villars began by capturing Kelil (Marc’h 10) under llie ^'erycyes 
of the margrave, who dared not risk a battle Ic.M; the Bavarians 
coming up in his rear should destroy his wcakeiU'd army, 'i'he 
Bavarians had in fact no sucli intention. 'IFc eleet(»r, whili* 
carrying on a trifling war with a small im|icrial army under 
(’ount Styrum, insisted that \'illars should cro.‘>s the black Forest 
and join him, which Villars was unwilling to do thus early in the 
year, as two-thirds of his uilicers were as usual cai leave (»r 
detached on recruiting duties. ( Oiirticr though lie was, the 
marshal would not stir even in spite of the king's orders until la? 
was ready. At the er.d of April, leaving 'rallard alone to defend 
Alsace and T.orraine against: the rnai‘gra\‘e, N'iilars jilungi.-d into 
llic defiles of tlie iJlaek J'orcst and cai the <Sth of May joined the 
elector at Ebingen. All seemed Javoiirahle fur tiie advance on 
Vienna, but at the last moment Llic elector half repented (M his 
alliance with the enemies of Germany and ))ropo;-;efl instead a 
junction with Vendomc by way <jf This proposal caUH! 

to nothing, the Tirole.se w(.Te si^jn rous(;d to revolt b/ the mis- 
conduct of the ill-di.sciplined Bavarians, and Vendbme, who, like 
Luxembourg, was a giant in Iiattle and a sl.iggard in camp, would 
not stir. The active \’illars meant ime was reduced to ii ripotcnce 
and faced Styrum in an (jntrenched camp at Dillingcn on the 
Danube, neither side oHering battle. 

Villars had posted a protective force at Flm to contain the 
margrave’s army should it turn back upon him, and this, after 
an engagement at Munderkingen (July 31) induced the cautious 
Louis to return to the Rhine. Five weeks later, however, the 
margrave returned in full force, and moving by tlie right bank 
of the Danube rciiched Augsburg on the 6th of .September. 
The elector, returning from his futile Tirol e.\pedition,had already 
rejoined Villars at Dillingcn, and the marshal persuaded him to 
attack Styrum before the two imperial generals could join 

^ In this year began the Cainisarcl insuTrertion. 'in the Cevennes, 
which nece^Mtated the detachment of a considerable body of trofjyjs 
from Vendome's army in Italy. Similarly both in 1702 and 1703 
the Hungarian iiisufr<?ction compelled the Viennese government 
to keep back the reiaiorccxnesttf oi which Eugene stood in need. 


forces. The result was the battle of ITochstett- (Sept. 20) in 
which the elector and Villars won a great victory, at a lo.>s of 
only 1000 men to Styrum *s 11,000. Rarely indeed had an 18th- 
cciitury general so great an opportunity of finishing a war at one 
blow. But even Villars saw no belter use for the Hovtiatta, 
victory than the unimpeded junction of his own army f W. 
and TalliU'd’s and winter quarters in W'urttemberg, aiul the 
elector on the other hand was principally anxious to e\ ii t: the 
margrave's army from his dominions. The cjuestion was referred 
to Versailles, and another month passed away in inacti>’ity. 
Talliird remained on the Rhine, and X’illars in disgust applie d 
to be recalletl. The margrave, enlrenclu'd us usual, kept the 
field for another n'ontli and then retired to the l .ake of Constance, 
where, in a still unexhausted district, he spent the winter. The 
elector wintered in the lller with the eonibined army. 'lallartl 
meanwhile invested LiUKlau aiul dc'fe.iled a di'tiu'hinciit sent from 
Marlborough's di.stant army to relieve the place in the battle 
of Spire (Nov. 10), whicli was almost as costly to the allies 
as Hoch.steit. Landau surrendered on the J2lh of November. 
Old Breisach, besieged by \'auban, capilulatt'd the oth of 
September. Thus in Germany, though the grand advaiu e 011 
Vienna had come to nothing, the Freneh had won two inijiortiint 
victories and established an army in Bavaria. More Ih.m 
tlii.s, under the prevailing condition.s of warfare, it was impo.ssibic 
to expect. In Italy, on the otlur haiul, Veiidbnie, although no 
longer opposed by Eugene, acnieved nothing. Aftir a raid 
towards Trieste he was l>ronght hack hurriedly b)’ the new ; 
that \'ictor Amadeus of Savoy had changed sides, and lluaigli 
he w'as victorious in a few .skirmishes and re-established buu ii 
with France by capturing Asti, lie failed to |>revent the Iinperi.il- 
ists, under Guido Slarheniberg, from slipping jia.st bis positivUi 
in Lombardy and joining the liuke of Sa\oy in Biedniont. 

'I'he eumpaign of 1704* tluaigh in tlu* Low ('ountries and in 
Italy practically nothing was done, is iiicmorahle foi what was 
probably tlit; greatest .slraiegical opi'ralioii in the iSlh ('cnlui'y, 
Marlborough's nmn h to the Danube. .At llu' oiitsi't llu’ elector 
and Miirsin (V'illars’ siu lessor) were on the lller, between lilm 
and .Memniingeii, 'lallard between Slra.ssbiirg and Landau, 
A'ilieroy as usual 1 x 1 ween tin* Brabant lines anil the Meuse, 
Between N'illiToy and 'lallafil there was a small foree on the 
Moselle, iiitendi’d to reinforei^ eitlier. On llu’ other side tlie 
Margrave J.imis was in the Sioi kaeli luigeti region, with his own 
army and the relie of Stymm’s, Imt 1 .m ing re.sj)onsibIe for guarding 
the whole of the Miildle Rhine as well as f(/r opposing the elect . t 
lie was weak evein where, and his (Menec of tlie Rhine was 
jiraei ii'ally lini’ted to holding the “lines ol Stollhofeii,'’ a. 
defensive position near Biilil in Baden. W'ilh Breisach and Kelil 
in their own hands, the Frenc li were more or less closely in toii< li 
with their ciaurailes in Bavaria, and 'lallartl eoiw'oMil a. large 
body of recniils for Marsin’s army Ihroiigli the Blac k J'ori.it 
(lefiies. But in doing so he lost most of them by di ;.ert icai, the 
margrave's army ih^ggecl his march, and in fact no miiavunti 
regular linctof eciinmunicalioii was established. '1 luis nnnuhv 
the five arrriiv'S (Marlbcirough’s, ICugc-ne’s, Tallard's, Campnina 
Mar>in'.s and the ii.argravi-’s) engage-d in this t iicsitre ® 1704 . 
of war, wc-Tc moving and facing in all direct imis in turn in a merit 
bewildering fashion. Marlborough’s purpose at. any rate was 
(juite (lefiiiile-~to iransbr a large cc^rps frotn t he Ixav ('ountries 
to Bavaria and there in concert with tlie allies in lliat quart (T 
to crush the elector decisively. He took no oni': into Ihs confi- 
dence. The timid Dutch were brought, not W'itliout dinTiculty, 
to assent to a Lower Rhine and Moselle cunqiaign, of much iIkj 
same sort as the Bonn exjMxlitFm (>f 1703, but rather than be 
Imrdened with Dutch couiiseliors he forwent the assistaner of 
the Dutch troops. 'I'hese were left under Overkiik to defend 
the Meuse, and Engli.sh and JOnglish-paid troop.s alone look part 
in the great venture. Meariwliile lallard and Mar in, iiuitnl 
at the moment of handing o\er the recruits, had firomptly 
separated again. l allard, Villcroy and tlie Versailles strategists, 

“ J'ought on thi! same batth;he*M as was Blunheim nerxt year; 
the latter is consequently called by some the “ second battle ui 
HochbletU** 
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well aware that Marlboroup^i was ascending the Rhine, thought 
that a diversion on the Moselle was intended, and the feeble 
warnings of Marsin, who half suspected the real puq^ose, were 
disregarded. Villcroy remained in Brabant hyr fear that 
Overkirk would taki: a f(iw towns in his absence. 

Marlborougli calculated that as he progressed up the Rhine 
the Frencli would collect to prevent his crossing, instead of them- 
selves passing over to join the elector and Marsin. Thus the 
expedition would reach the Neckar mouth, W'ithout its true 
purpose being susfjccted, and once thcTC Marlborough would 
vanish from the ken of the defenders of the Rhine, to reappear on 
the J)anub(5 where he was least expected. On tl^c 12th of May ! 
the army crossed the Mouse at Ruremond, on the 23rd it reached 
Jjonn, on the 29th Mainz. On the jst of June the puzzled Krwich 
nolcd preparations for bridging the Rhine at Pliilipsburg. ikit 
two da^^s later the English had turned to their left into the valley 
of the Neckar. On the lolli of Jiint) jViucc Eugene and on the 
i 3I h the margrave appeared at the duke’s headquarters to concert 
ofxrations. It was arranged that the margra^•e was to join 
Alarlhorougli and that Ikigene sliould command tlie Stollhofen 
Marh other forces on tlie Rhine, for 'J’allnrd, it s(‘omed, 

horough*M W'as about to be joined by Villeroy ’ and Marihorongli 
March to the knew that these marshals must be ke])t wi*st of the 
linnubti. Rjiinc for the six weeks he allowed himself for the 
I'avarian enterprise. 'I'ho margrave’s army duly joined Marl- 
borough’s on the 22nd of June at Ursprung, 12 m. north of Tliin, 
wl)ore t he (‘lector and Marsin were en(‘:unj)e(l. 'J'he endurance of 
Marlbonnigh's corps, as displayed in the long march from Kure- 
mond, was not tlie least extraordinary feature of th(‘ operation. 
For iSth (’cntiiry troops such performances were generally provo- 
cative of desertion, and involved the ruin of the army that at> 
teinpt('d it, But JYinee Faigcne, we are told, was astonished at 
the line condition of tlie army. On the Frenc’h side meantime all 
was i>('rpl(’xily, and it was not until a wt'ok after the margrave 
and Marlborough had united that a dca'ision was arrived at by 
Louis XIV., in whose eyes the feebl(^ corps (if Ikigene sheltered 
in Ihe lines uf Stollhobm constituted a grave menace for A!si\ee 
and Lorraine. Yilhroy’s main body from the Meuse had after 
its first hesitations followed up Marllxirough, in readiness for llie 
sujiposcd Rhine and Moselle t'ampnign, and was now about 
Landau, Tallard with the snialler lialf of the vinit('d armies 
was to ndvane(' by Breisach and to “ try to (’aplure Villingcn.” j 
Villeroy was to wateh Eugene’s corps, or rather the Stollhofcai- | 
Biihl position, and the small ]\Ioselle (’orps was to nanain west ! 
of the Rhine, 'i'his meant eoncTding both the initiative and the 
superiority in niimliersto Marlborough. 

'J’iic duke had now inaiavuvred himself witli brilliant stuaTss 
from one theatn’ of war to another, and had setaired cveiy 
.advantage to Jiimself. His method of utilizing the advantage 
showed Ills mastery of tVic rules of the strict ganu' tliat, with tlie 
instinct of a great ca]itain, he had just set at nought. From 
before IJlm he sidled gradually along llu? north side of tht^ 
l)annbe in the hope of finding an unguarded passage. He and 
tlie margrave exercised the general eonunand on alternate days, 
and wlieii on his own day he arrived opjioslte ]>onauwdrth, 
knowing Louis’s (’aulion, lie tlunight thtit direct attack v.';is better | 
than another two days* cxtcMision to tlu* east. Moreo\'erhen(‘0(led 
a walled town to serve as a magazine instead of Xcirdlingen, which 
he had used of late, but which could not ser\‘e him for oj’icrations 
over the river. In the late afternoon of the 2Tst tlie anriv was 


device, more or less legitimate in the days when the quarrel 
was the people’s as niueli as the prince’.s, is that Louj.s XIV. 
had several times prac isccl it. Its mo.st eflectivc condem- 
nation is that militai^' deva.station.s, in th(se pundy political 
contests, entirely unprofitable. Louis had already found 
them so, and had given up the pnictiee. In. the present case the 
acts of the allies <;idy confirmed the elector in his French sym- 
pathies, while at the rnm(^ time Marlborough’s own supplies ran 
.short, his convoy's were harassed and his reronnaissan(‘(*s 
imp(j(ic(]. The movenumts of the two armie.s w^re but trifling. 
Marlborough, thmigh snpi rior, W'as not decisiv(‘ly .superior and 
his opponents, well entrenched near Augsburg, wailed for 
'rallanl and (in vain) for X'illeroy. Marlborough marked time 
until Eug(‘ne should join liim. 

There wthj now rLirnies in the field, tw’O allied and three 
]Y(‘neh. The centre 01 gr.'i\'ity w'as therefore in VilIero\'’s (‘amyi. 
If llial marshal followc'd Tallard, even Ergene’s junction with 
Marlborougli would n()t give? the latter enough force. If Tallard 
alone joined tl:c e)e( tor and Eugene Marlborough, the game was 
in the hands of the allii s. But none of the possible (‘omhinations 
of two armies against one were alternjited by either s VJe. Eugene 
did not venture to l(‘:!ve Villeroy ’s front to attack Tallard, wbo 
was mairhing by Kehl-Villingtin-T'lm on Augsburg, l»ut vdu n he 
knew that Tallard was on tlie move h(^ sli);ped away from 
Vilhwoy to join TVlarI]if)rougli. Jn turn, 1 ’al lard and the elector, 
aw'arc of Engeiie’.s rne.n !i, could have left Marlboro\Tg!i to his 
si(‘ges and combincxl against F.ugene, hut they were well content 
to join forces pearral)!'/ at Augsliurg. Worst of a.ll, Villeroy, in 
whose hands was t'.e key of ihe situation, was th(‘ n(‘arest to 
Versailles and the leu.st capable of solving the knotty probhun 
for him.self. W'hen tia* king hs'de liim follovv 'I’aHard to Villingon 
he h(‘silat('d, and w')u*n h(‘ had made up Ihs mind to try, Louis 
had ehang(‘(l his ai d ordend him to (letain Eugene (wtio w'as 
aliTady far away) in the Stollhofen lines. Tlu* la.st stage of the 
campaign was brief, Marilioroiigli and Eugene ha.«l in mind a 
Ixittle, Tallard and I\la!‘sin a war of nuirmutTe to ocrupy the 
few wrecks now to lu* sjw.n out l.ufore winter quarters were due. 
'Phe tw'O allied armies met in the Danube vail(*y on ^he 6th of 
August. If the enemy remained on the south side Eug(‘Tie was 
to cross, if th(*v reerossed to the north hank Marlliorougli was to 
follow’ suit. The Uiargrave Louis of Baden had l>een sent ofl’ to 
besiege Tngolsta.dl as soon a.s Eugene had <‘ome within a safe 
distance. The iSth ('entury g(‘neral relied far more on himself 
than on llu* small si iph s o\ fon‘(‘ that his army, in the con- 
ditions of that tuu(‘. could hope to hiivv over its 0]>ponent. 
When therefore thcFreiuE and Bavarians wa re rejxir ted ('pposite 
Kugetie on the noriii side. "Marlborougli (TOss(d at once, and 
without w’aiting for llu* rna.rgrave the two great soldiers wi. nt 
forward. On the 2r.(l of August (see Buux hfim) they attia ked 
and ]inieli('ally destroyed the armies of Tallard, Marsin and the 
elector. 

'J'he eampuign of 1705 was uneventful and of little profit to 
either side, iMarlhorough's army had retumccl to the Low' 
Countries, engaging en rt>nte in a small eavnpaign in the laixem- 
biirg and 'riuonvilk* region, W’hich was defended with skill and 
siMM'ess by Villars. \’;ller()y had aliO returned to Bn-.bant and 
retaken Huy. With him was tlie now' exiled elector of Bavaria. 
On the iSth of July, after a series of skilful manreuvn's, Mar!- 
Iwough fon’cd tlu* lines of Jfmbant at Elissem near Tirlemont, 
hut not even the glory of Blenheim t^ould induce the Dutch 


flung, regardless of losses, against tlu* entrenched hill ('f the | 
Sc'hollenberg at Donaiiwdrth, w'h(^re the t‘ie('tor lead posted a ; 
CampHixnon strong (Ifdachineiit. 'rh(=^ attimk ('ost 6000 men, but j 
the Danube, it w’as siuressful, and of tlu* 12,000 Bavaruins on 
1 704 , \^\\] n'turned to theirm.ain body, which 

had now moved from Ulm to Liuiingen. Passing the river, the 
allies besieged and took the small fortn'ss of Rain, and thence 
moved to the neighbourhood of Augsburg, thoroughly and 
delib(‘rat(*ly devastating the ('ountrysidc so as to force theelec'tor 
to make terms. The best that can b^ said of this barl'arou.s 
MUtiWK’ it appears rose to the situation thus far, l!ic 
king Qttly allowed kirn to scud 2^,000 iiicu to Tallard. 


deputies to give him a free hand or the Dutf'h iTuemls to fall in 
with his sehenu^s. King I.ouis was thus able to rein- .. 
for('(^ Villeroy betimes from VillarsY Lorraine anny, 
and the eanqiaign elos(*d with no l)ett(*r work than the 
razing of the captured Frent h entrt‘nch!u.er.t«. On the Rhine 
Villars, with a force rednctxl to impotence by the losst^s of Blen- 
heim and the detacdimonts sent to Villeroy, carried on a s])iritless 
('umpaigii about Hagenau and Wcissi nhiirg against tlie nuirgriit c 
j Louis. In Italy alone w’as tliere any seriou.s encounter. Here 
Veiulome's army and a fivsh eorjis from France were engaged in 
the attempt to subdue Victor Amadeus and hus new^ Ausirian 
allies (Starhemberg's, originally Eugene's army), and the}’ were 
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SO far successful that the duke implored the emperor to send a 
fresh army. Eugene commanded this army, opposed to whidi 
was a force undex Vendome s brother Philippe, called the Gnu^d 
Prior. This man, a lazy dilettante, let himself be suq>riscd by 
ICugcnc’s fierce alta('k on the line of the Adda. Ti e da>' was 
restored however, and the Austrians w ere beaten otT, thanks to 
\’end6mc\s opportune arrival and dauntless courage (Ixitlle of 
Cassano, Aug. 16). Nevertlieless, the subjugation of Piedmont 
was put off until n(;xt year, by Louis's orders. 

1706 was a bad year for the French. At the vcr>* outset of 
tin? campaign in the Netherlands, ViIIcton*, hearing that some 
of the allied contingents tliat composed Mariboroiigh’s army had 
.efused to join, went forward from his new def^ nsivc lim s along 
the Dylc and offered battle*. Marlborough would probably have 
fought in an\' case, but being joined in time l)y the belated allied 
fonlingents, he was able (May 12) not only to win but also to 
profi-; by the glorious victory of Katuillies ('n the i:ith of 
May. This was one of the few eases of thoroughly efficient and 
successful pursuit in the military hisU)iy of ihe 17111 and iSth 
centuries. The whole of Flanders and Jirahaiit, except a few 
minor fortresses, fell into his hands williin two 
weeks. Tlu?st* loo fell one alter the other in August 
and September, and the Pritish cavalry (Tossed the 
Fren(‘h frontier itself. Hut on tlie Rhine the inactivity of 
Louis of ikideii Iiad allowed \'illars to iransh r tin; bulk of 
his army to the Netluxiands. \’eiuF)nie, too, was sent to siuv 
feed Villeroy, and Marlborough made no further advmi(e. 
J^ouis’s two most brilliant commanders devoted themselves I0 
organizing the detVme of the Fn-nch frontier, and did not 
wntiire to interni])t Marlborough's sieges. 

In Italy the carnj)aign had, as before, two l)ranches, the con- 
tent for Piedmont and the contest Intween the IrcrK’-h forces 
in l^ombardy and the Austrian s(.‘Cond army that souglit to join 
Vi( Ua’ Amadeus and Starlicmberg, The latter, re])ulbC'<i by 
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Venddme at Gissano. laid rotin d to Brescia and Tatke Garda, 
Vend(^)me following up and wintering about (astiglione and 
Mantua, and in April 1700, profiting by Eugene's ten^poraiy’* 
absence, Venddme attacked th.c Imperialists’ camp of Monte- 
ch iaro-Cak*ina to. His intention was by a night manh to 
surj)rise the post of Ponte San Marco on their extreme left, but 
when day came he noticed that he could give battle to the 
enemy ‘.s left wing at (. aleinato before their right from 
Wontechiuro could intervene, llis onset broke up 
tlie defence completely tb*^^lle t^’f Fah'inato, A()ril to), and he 
hustled tlie fragments ol the ImpiTialist army back into tlie 
mountiuns, where Eugene had the greatest ditrirnlly in ndlying 

them. V^ntil tlie middle of June Nenddme complt'tely l)ftffle(l 
all attempts of Eugene to sll]> jiast him into I’iedmont. ife was 

then, Jiowever, recalled to supersede Vilhxoy in Belgium, and 
his feeble succ'cssois entirely failed to rise to the occasion. 
Pliilip 01 Urlcat'.s, willi Marsin and the due de la Jmiiilkicie ns 
his advisers, was bcsii.*ging 'I'urin, trying in vain to remedy the 
errors of tlu* engineers iiiul the constant rc])ulse of small storming 
parlies by a savage bombardment of tl.e town itself. As si’xm 

i as he knew of Nemlonie's departure J'rincc Eugeni* cinergi'd 
afresh from t!ie inoiinlains, and, oiitiimiKcuvring the ]‘'rerich in 
, J.oiuhardy wilhoul the least dilliculty, hurried Inwards Turin. 

I Vidor Amadeus, IcaN ing ihi* defcm i* to the Austrian and Pied- 
j monlese infantry, e. (a]".(l llirough the bi'siegcrs* lines and 
! joined his <’ousin wiili a large fon e of ca\ aliV'. On 
I the 7tli of Si'jilembi r lla y allai ki d thi^ Frcra h lines 
; round 'I'l rin. Owing t(dhc disagrtrmrnls of their 
’ giaierals, the various coips of tlie defeiuli rs, though si)])iTior in 
I total mmil)ers,wer»‘ bealcn inddail !)>• the widl concerted atlacks 
of Eugene, \ i( lor Amadiais and the 'J'lirin garrison. Marsin was 
killed, many (»f tlic boldest officers in the army lost heart, and 
Pliilip retreated igiioniiirously to J^incrolo. Although in the.s.'im.e 
week Lieut.-Cleneiai Mulavy-Oram ey inllii led a severe defeat on 
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thn Aur'r'r .s who were still left in Lombardy (Castiglionc, 
Sept, f ) L.ie battle of Turin practically ended the war in Italy. 

Both in the north and in the south llie tide had now receded 
to the frontiers of France itself. I.ouis could now hope to gain 
Changing objects of the war only partially and by sheer 

Goaditionu endurance. But it is from this very point that the 
of the Wan Fr(Ticli oi)erations cease (though only gradually 
it is true) to be the ill defined and badly-joined patchwork of 
forays and cordons that they had hitherto been. In the place 
of 7'allarfls, Marsins and Villeroys Louis made up his mind to put 
his Villars, Vtndomcsand Berwicks,and above all the approach 
of the allied armies roused in the Frenc'ii nation itself a. spirit of 
national defence which bears at least a faint resemblance to 
the great uprisings of 1792 and 1870, and under the prevailing 
dynastic and professional conditions of warfare was indeed a 
startling phenomenon. For the gathering of this unexpected 
moral force 1707 afforded a year of respite. The emf)cror, desiring 
to occupy Naples and Lomlwdy with the least possible trouble, 
agreed to permit Medavy-(Jrancey to bring ofT all the Italian 
garrisons, and with these and the militia battalions of the Midi 
Marshal Tcss6 formed a strong army for the d(?fenceof the 
Alpine frontier. In Spain the cainjiaign opened with the brilliant 
success of Berwick at Almanza. In (iermany Villars not only 
pricked the bubble reputation of tlie lines of Stollhofen,^ but 
raided into Bavaria, penetrating as far as Blenheim battle- 
field before he gave up the attempt to reuse the Bavarians 
again. Tht' Imperialists and Piedmontese in the south succeeded 
in turninglhc Alpine harrier, but tluy were brought to acomplet i 
standstill by TesseVs gallant defences of Toulon (August) and 
having, like their prcdc'icssors in 1692, roused the peasantry 
against them th(?y retired over the mountains. In Belgium 
the elector of Bavaria, who was viceroy there for King Philip, 
and was seconded by Vcnclbm(‘, remained (pues(’(‘nt about Mons 
and Ciembloux, while Marlborough, paralN sed more completely 
Ilian ev(T before by the Dutch, spent the sununer inactive in 
camp on the Clheele. 

The respite of 1707 had enabled Louis to gather his .strenglli 
in Flanders, llctnceforward operatiems on the Khinc and in 
DauphintS are of (jiiite secondary iirifiortatire, so much so tliat j 
Eugene and the main Austrian army are always found in the 1 
Low (\)unlries lighting side l.)y side with tluj Anglo-allied army 
of Marlhorougdi- 

In 3 70vS J'higenc forc'saw this shift of the centre of gravity and 
arranged with Marlborough to transfer the iirmy wiiich was 
Campaign o.stensibly destined for the Khinc campaign to 
otITOS. Brabant, repaying thus tlie d(‘l)L of 170.}, Indeed 
the main army of the French was markedly superior in numl.uTs 
to Marlborough’s and hardly inferior to Miirllioroiigli's and 
Eugene’s combined. Placing the elector of Bavaria, with Ber- 
wick to advise Jiim, at the lu'ad of the .small army of Alsace, lie 
put his young grandson and heir, tlie duke of Burgundy, at the 
head of the great army which assemlded at Valenciennes, and 
gave him Veiidorne as mentor. But the prince was pious, mild- 
mannered, unainbiiions of military glory and also obstinate, 
and to unite liim with the fiery, loose-liA’ingand daring Vendome, 
was, as Saint-Simon says, “ mixing fire and water.’* At the 
end of Alay operations began. Vendome advanced to engage 
Marll)orough before Eug<'n(‘, whose puri)()se had become known, 
.should join him. As the French came on towards Brussels, 
Marllairongh, w’ho had conrc'nlratecl at JIal, fell back by a forced 
march to Louvain. V(‘nd6mc having thus won the first move, 
there was a pause and then the hrcnch suddenly swung round to 
the w<‘st, and h(‘gan to overrun Flanders, where their agents had 
already won over many of the oHicials who had been installed 
by the allies siruv 1706, Ghent and Bruges surrendered at once, ! 
and to regain for King Philip all the country west of the Scheldt , 
it only remained to take Oudenarde. On the day of the sur- 
render of Ghent Marlborough tvas in pursuit, and one long forced 

The m-irgr.'ive Louis of Baden had died during the \vintcr of 
170O-1707. Ho was succeeded by the incompetent margrave of 
Bayreuth, who was soon disT^lacod. This gencrars successor 
was the elector of Hanover, afterwards King George I. of England. 


march brought his army almost within striking distance of the 
receding enemy. But though Eugene himself had joined him, 
Eugene’s army was still far behind, and the duke was stopped by 
demands for protection from the officials of Brussels. Veiidome 
soon irovcd on Oudenarde. But scarcely had he begun this 
nvestment when Marlborough w'as upon him. The duke dis- 
cussed tlie situation w'ith Eugene, who had placed himself under 
his friend’s orders. Marlborough w’as half inclined — another 
general would have been resolved— to wait for Eugene’s troops 
before giving battle, for he knew that Vendome was no ordinary 
opponent, but Eugene counselled immediate action lest the 
I French should escape, and relying on his own skill and on the 
well-knowm disunion in the French headejuarters, Marlborough 
went forward. As he approacherl, the French gave up the siege 
of Oudenarde and took up a position at Gavre, 7 ^ 

low^er down the Scheldt, so as to l)e able to act ^ 
towards either Ghent or Oudenarde. Marlborough's advanced 
guard, boldly handled by C'adogan, siipjied in between Ga\T(i and 
Oudenarde. Atomre the dissensions in the French headquarters 
became flagrant. V(?nddme began to filaco part of the army in 
position along the river while the duke of Burgundy was posting 
the rest much farth(T back as another line of defence. Cadogaii 
was thus able to destroy the few' isfilated troops on the ri\ cr. 
Thereui)on Vendome proposed to the duke to advance and to 
destroy ( adogan before the main l:K)dy of the alli(‘s came up, but 
the young prince’s hesitations allowed the chance to pass. He 
then proposed a retreat on Glient. “ It is too late,” replied 
Vendome, and formed up the army for battle as best be could, 
'rhe allied main bod)’, marching with all .speed, crossed the 
S(‘heldL at all hazards and joinc'd Cadogan. In the cncount/r- 
battlc ^\hu'h followed (see ()i denakdk) Marlborough sei)aratcd, 
cut off and destroyed the P'rench right wing. The Frc'iich re- 
Ireatwd in disorder on Ghent (July 11) with a loss of 35,000 mi*n. 
Ne^'crtheless Oiukriarde was in no way decisive, and for Hie rest 
of the campaign tin* two armies waiitlered to and fro in tlie usual 
way. BcTwick, recalU'd from Alsac(‘, mana'U>Ted about l)oiiay, 
while V<*ndr>me remained near (ihent, and between siege of 

them Marlliorough's and Eugene’s armies devoted L/z/t*. 

themselves to tlu? si(’ge of Lille. In tliis town, (^ne : ‘ au ban’s 
masterpieces of fortification, the old Marshal Iknin’er; ’ iinder- 
taken the defence, and it offered a long and unusiK 
resistaru'e to Juig(‘ne's army. ]\IarllHa*ough covered ii. :iege. 
Vendome maiueuvred gradually round and joined Berv: Ic, 
hut though 00,000 and later 120,000 strong, they did not aitai k 
him. Berwick was a new element of dissension in the distracted 
heailquarters, aiul they limited their efforts first to attempting 
to inttreept a Imge eonvoy of artillery and stores that the alia s 
lirought up from Brussels for the siege,- and secondly to destroy 
anollier convoy that was brought up from Ostend by the General 
Webl) known to readers of KsmmuL I'he futile* attack upi>n the 
second convoy is known as the auction of AN’x nendael (Scj)l. 
28). The only other incident of the cainjiaigii in the open was 
an unsuccissful raid on Itrusscls by a .small corps under the 
elector of Bawiria from the Moselle via Namur. 

On tlie Stli of DeeeinbiT the brave old marshal surrendered, 
Eugene cornplinu'nting him by allowing liim to dictate th(‘ terms 
of capitukuitin. Ghent and Bruges were retaken by the allies 
without difficulty, and, to add to the disasters of Oudenarde and 
Lille, a terrible winter almost completed the ruin of Franc'e. 
In despair Louis negotiateil for peace, but the coalition off*ared 
such humiliating terms that not only the king, but — what in the 
38th century was a rare and memorable thing- his people al -o, 
resolved to fight to the end. I'hc ruinous winter gave force to 
the spirit of defence, for fear of starvation, inducing something 
akin to the courage of despair, brought tens of thousands of 
recruits to tlie colours. 

Of the three invasions of France attempted in this memorable 
year tw’o w'cre insignificant. On the Rhine the elector of 

® An excellent illustration of iSth century views on war is atTorcied 
bv the fact that the completely successful defence of thi? convoy 
was regarded by his coutemporaxies as Marlborough's greatest 
triumph. 
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riano\'er (King George I.) was held in check by the due I considerable part of the allied army at least, the Dutch contin* 
d’Harcourt on t he Liuiter and finally retired to the lines of Stoll- I gent, was ruined for cw r. Kven at Fontenoy, thirty-six years 
hofen.whilcasmalleralliedcorpsunderthe Imperialist later, the memory' of Mai: cl niatlo thcin falnt-lK'iirted, 

otTruQf^ C'ount Mercy was defeated with heavy loss From his bed the w'ounded \ ’..rote triumphantly :u Louis: 

by Ilarcourt's second in command, Du Bourg, at ‘‘ If God gives us another defeat like this, your* majesty’s 
Rumersheim in Upper Alsace ( Aug. 26). On the Alpine frontier enemies will be destroN-ed.” 

Berwick, abandoning the fashionable method of “ lines," pro- In 1710 Villars lav entreiu’hed behind a new series of lines, 
pared a rcmarkaldc system of mobile defence pivoted on which he eallcd ,Vc plus ultra and wh.ic’h extended from \ alen- 
Brian^on, on which Victor Anu'^deus’s feeble attacks made no civ-nnes to the sea. Marlborough made no attempt 
impression. These affairs were little more than diversions. The to invadt^ France from ilic side of Mons, for \‘illars at 
main, indeed the only, attack was Marliiorough’s and Kugcnc's, the head of the army which hatl been througli the 
and the Malplaquet campaign, i.s one. of the few cpisode.s of iSth- ordeal of Mal])laquct was loo lerril/ • .1 opjioncnt to pass bv 
C(‘ntiiry warfare that retain a living and passionate inlerc.st. with impunity. In England, loo, the . .t i-Marllxjrough partv 
Long before this I^farlborough had proposed to dash straight w^as gaining the upper hand in the queen (\)um il. So Mad 
forward into France, masking the fortresses, but this scheme was borough took no risks, and returning to the Lille side, captured 
too bold even for Eugene, who preferred to reduce the strong I Di)nai (June 2()) and BL’lhunc (Aug. 2(>). No attack was 

places before going on. Lille liaving been successfully be.sieged, attempted upoft the lines, in ])au])hin(f‘, JVrwick again 

'rournai was tiic next objective, and-— while Villars and his repulsed Austiians and riedmontese. 

lieutenants Monte.souiou and Albergotti lay inactive in their 1 71 x ’./as Madborough’s last campaign, and it was remarkable 

entrenchments at Bethune, Doiiai and Denain on the Scheldt, forthecaptiireof the A c lines bymamvuvrc.s that must 
training tlicir thousands of recruits and suffering severely from i be recorded as being llu* uc J^lus ultra the iSlh-cenlurv way of 
tht‘ famine that followed upon this bud winter -the allies sud- 1 making war by stratagem. In ^lay the siidilen di^atli of the 
dcnly and secretly left their camps before Lille a.s if for an attack emperor completely altered the political outlook, for his successor 
on ihc Douai lines (June 26-27). l^ut before notm on the 27111 ( hades was the coalition '.s claimant to the llirom* ol Spain, and 
they had invested Toiirnai. A few days afterw'ardsth(‘ir siege gni':> those w’ho were fighting for the “ balam’e of power" could no 
cairn* up from Mcnin by water (down the Lvs and up the Scheldt) . tolerate a new Charles V. than they eould see Louis Xl\'. 
and the siege was pressed with intense vigour. But it was the bei’ome a ('harlemagne. Before thi* allies could agree iqion any' 
3rd of September before the citadel capitulated. Tlien Marl- concerted aiiion, ihigene's army had dejiarted ior Ciermany , 
borough, free to move again, transferred his armv secretly and and Marlborough alone was left to face Villars’s great army. But 
by degrees to the river ITainc, bcy'oud Villars’s rigiit. East of , St in pursuance of the policy of pa.ssive endurance the marshal 
Ghi.slain Villars's l<»ng lines of earthworks W'cre but thinly luld, remained on the defensive behind the lines, and Marlborough 
and after a man li of 50 in. in 56 hours through rain-.soddim dc'lermimd to dislodge him. What force could not achieve the 
country, the allied advanc'cd guard passed through them un- duke trusted to obtain hy ruse. 'I’hc lines extended from tlie 
oppo.sed (Sept. 6th). Mons, too, was weakly held, and Marl- sea along the (’anchi*, theme to Arras, and along the Sensi^'c to 
borough hojK’d hy the rapidity of his ojicrat ions to take it before Boiicliain on the Scheldt. Marllmrough Jield Jalle, 'J'ournai, 
Villars could interrupt Jiim. Based on Mons and Bru.sscls, he Bclhuneand, in front fd thc.s(‘pla.ci .s,])<niai, while V.dlars’s strong 
could then, leaving the ma/e of fortresses in the Arnis-Valcn- places, other than those in th lines, w'crc Valcnclimnes, Conde, 
clennes region to his right, push on (as eighty years afltTwards J.e (Juesiioy, As tlie westiTu part of the lines, ^ 

('oburg attemplod to pu.sh or*) straight to the licjirt of ]’'f’;tn(‘e. besides being strong, were worthle.ss from the 
But Villars also moved (juickly’, and his eager army was roused inviulers’ ]ioint of view iM’i ause their capture c'ould 
to enthusiasm b\^ the arrival of Marslial Bounicrs, wlio, senior not hsid to anything, Marlboroiigli deUTinined to jiass lln* barrier 
as he W'as lo Villars, had come forw'ard again at the moment of 1 betwvcn Arras and Boueliain, Here Ihi; front was dihieull. of 
danger to serve as his ser’ond in command. Thinking that the I aceirss, because, of tlie inundations and swamps of the Sensd's* 
allies w’cre somewhat farther to the east than t.ht:y' were in fact, j vallcA', but two lauseways eros.sed this valley' at Arleux and 
the French marshal inarchi’d secretly', .screenefl by* the broken Aiibanehoeil-au-Bac re.sj)eetivelv. 0 /i llie Olh of July Marl- 
and wooded ground to the south of the fortress, and oenipied borough, who had enearnped in the plain of Liais, sent a detaeh- 
tlie gap of Aulnoi.s-Malplaquet (Sept. 9), one of the tw'O ' ment lo capture Arlenx. He then man bed away to the wt*.i 
prac ticable passages, where he set to work h'verislily’ to as if to attack the lines b t ween Arras and the Jieadwalers of 
entrench himself. Marlborough at once realized what had | (he (anehe. Villars follow'ed suit, but left a coqis behind, as 
happened, and giving up the siege of Mons brought his army to j Marlborough had expected and desired, to retake Arleux. 'I’lie 
the south-east i)f the place. Preparing, as at Oudenarde, to j commander of the garrison then semt urgc*nt mes.sages to say that 
attack as rapidly' as his hrigad.: ■ ra; .e n the scene, he c^innon- | he could not hold out, and Marlborough sent, off ( adogan tc) 
aded the Frencli w’orking panics and drew the return fire of ail j relieve him. Cadogan, the only officer in the army in the duke’s 
Villars’s guns. At this c risis the duke submitted the question ! confidenc’c*, moved slowly, and the* garrison had lo surrencler 
of batik — urnvillingly. as one may' imagine— to a couneil of w'ar, I (July 22). Villars razc?cl the defcmces of Arleux, The plot 
and Eugene himself was opposed to fighting an improvised liattic ! of the comc’dy now thic:kened. Murlhorough lost his usual 
w’hen so much w'as at stake. Others thought the c apture of the | serenity% and behaved in so ecc entric: a manner that his c)wn army 
little fortress of St Ghislain w'as the bc'.st solution of the problem, ; thouglit him mad. He sent off one part of his forces to Bethune, 
and it was not until the TTth that the allies delivered their attack | another I lack to Douai, and ordered tfic^ small remainder to 
on the now^ thoroughly entrenc’hed jiosition of the j alta/k the lines belw'ecm thct Cane he and Arras, where, as 
Mpaquet, of Malplaquet (<7.7/.) w'as by far | every' one knew, Villars’.s whole* army was rnus.sed, 

the most desperately contested of the W’ar, In the end Bou filers, i On the 24t.h of August he personally rc'connoitrcd •>orough*it 
who took command wlien Villars w'as w'Ounded, acknowledged | the lines with a large, staff, and c:almly gave his 
defeat and drew' off in good order, the left to Valenciennes, the I generids instruc:lions lor the lin.;s to be .stormed. ButCadogan 
right to Bavay and Le Quesnoy'. Eugene was w'ounded, and ' was ha.stcning lo give the diikc^’s real ord(*rs to tiu; corfis at 
Marlborough, after the most terrible experience in any soldier’s ■ Bi;thune and Douai. In the night of the 4th/5th of August 
lifetime, had only^ enough energy' remaining to take Mons bc*fore • the main army .set out for Aiibanc;hoeiI-au-Bac-, at the highest 
he retired into winter quarters. The loss of the French is given possible speed. The Scarpe wa.s cro.ssed, the lit'-thune column 
variously as 7000 and 12, 000, The allies sacTificed no less, I came in punc:tually, and the word was passed down the ranks 
T.»robably more, than 20,000 men, and if the English and Austrian ! that Cadogan had c rossed the lines at Arictix. Thereupon the 
sur\'ivors could count themselves the bravest soldiers alive, one I pac e was incn a.sed, though thejusand.s of t})e infantry fell out and 
3 The other, scarcely less celebrated, is that of Jemappes. i htorta died from exhaustion. Five hours ahead of the French 
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army and level in the race with Villars and the cavalry, the red- 
coats crossed the river at Arlcaix, wliile Marlborough and the; 
horse hurried on to Aubanchoeil-au-iiar;, crossed there and 
turned back along the Sensee to meet the Trench scjuadrons. The 
iirmy reassenj])]i:d between Aiibanchoeii-au-ji.'x; and Qinibrai, 
and its leader, de< lining Villars’s offer of a battle in front of Cam- 
1 >rai, man(x.*uVi’ed sUil iartber to the east and invested lioucliain. 
'i'lu: siege, <;oven‘d by a strong “ line oi circumvallution whndi 
\’illar.s did not attcmj)l to tittack, ended with the surrender of 
the pla( c on the j^tJi of September, and so terminated a series 
(;[ mii)\u in'i'cs to the modern mind is so extraordinary £‘s 
to Ik: almost incredible. In l)ecciri)>i*r of this year, his party 
o])pon(‘nts in ICngland being now triuinjjhaiit, the man wbo v.v.s 
.so consummate a master both of the i^)Lh-eenliir>^ and Ijjc 
Kainillies-Ondenanie methods of making wer was dismissc d the 
service in disgra('e. In June J712 the c ontingent, undi r 

the fluke of Ormonde, withdrew from the Low C ountries, tJie dis- 
(ontent of llic men at Marll)oroug]rs disgr u'e breaking out \n 
open mutiny, and tliiis ignorninicjusly encU d the career c l tla? 
army of Blcnheirn and Malplaqiiet. 'i’he coalitioji practicaliy 
dissolved. 

But Jlollarul and Austria th‘termincd to make one last effort 
to impose their own U;nns on Louis. Lugene’s army, \vhi‘‘h had 
].)een used in 1711 to influence the imi>crial elec tion instead of to 
beat Villars, was brought back to tlic Lcav (‘ountries. Keading 
the meaning of Marlborough's fall, he quietly made i)re])aralions 
to takeover thuvarious allied coutingenls into lm]H;riii] or DutcL 
pay. Thus when England scred'cd, Ormonde oj)h‘ manLed away 
with some 12,000 xullen men, and over 100,000 remained with the 
prince. 

Misfortunes at Versailles helped Eugene in his first operations, 
for three mcmibers of Louis’s family died within a week and all 
was in confusion, not lospeak of the ten-iblemiser>'that prevailed 
in tlie country, llui tlic old king's courage rose w illi the danger 
and he told Villars tJiut if the army wen* beaten he w'ould Iiimsclf 
join it and sliare in its fate. V/llars, inoiigli suffering still from 
liis Malpluquct w'oimd, took conmumd on tlu; 20II1 cii A])ril, and 
spun out time on the dcfciuixc until the <’nd of May, when 
Chiuomle's coi.tingent, withdrew. Eugene, ufiparent-’y witli Ijie 
iniention of regaining’: tlic Mons line of ojierations, as tlu: deh;c- 
tion of England had made lurlluT o])er lions near thi' .sua 
n 11] irofitalde, neglected to besiege, not only Arras, b .1 n 
ciennes and ('ondc as wtII, and, based teu'porurlly on Donai and 
Marchiennes and Louchain )u‘ look be k)i:esn<»y (July .]) a .1 
moved thence on to Landreeii’s, which v, .is (.lusely invested. 
Then follow'cd the last serious fij’Jit 01 the war, tlie bailie of 
] )( niiin, wJiich saved the I'YeneJi monareh and completed the 
disintegration ol the eoulition. 

In order to prolec't his camps around Laudrceles, Prince 
I'higcne (xmslruclcd the usin:! I’.nes of cireumvallulioii with micIi 
speed that Villars, on coming u]), found that they were 1 (h) 
formidable to attack. Mext, in order to guard the movements 
of his convoys betwx'cn Marciiicnnc.s-on-Scarpe and tiic front 
against iitliicks from Camlnui 01 \\»len<:icnnos, lie hedged in 
llie route on both sides w'itli ('onllnuous lines of breastworks, 
to the defence of which he assigned his Lulch corps. Villars 
anxiously loolced out for an opjKiri unity of breaking these 
modern “ long walls.” At Dcnain, the beriiegors' jvute crossul 
the Scheldt. Fixmi this ])oint to the frout, streams and oiIkt 
obstacles n’int'on'ed tlic d'-fcncc', but the inarsliul 
told by a count ry jiriest Itiat ti\c lines were 
assaiklde north of Denahi, and rcsuiwd to attack llHni there. 
l'h(‘ enlerprise, like Marlborough's forcing of the A c />!us ul/rj 
linos, involved an extraordinary < onL’nailon oi resolution und 
skill- 7.C. fome and fruud — for the ]H);nt of utUu k w.us far away j 
and the 0])posing army almost w'ilhin ('aunon-shot. .Some days 
Were sp(‘nt by Villars in decvi c'Iiig Eu.ecne a :d b s own army as 
w’cll, as to his real intent uns, and by various feints l-uigcne was 
induced to mass his main ]>ody about Landrecios and Lc Qiicsnoy ' 
oathe south side of the Srheldt. Then on the night of Itio 2,wd 

# ily the Trench army moved o(T sdently, with its bridginjc 
in tiie vanguard and cavalry posted e\eryv\'herc along its ‘ 


right flank to conceal the march. By 9 a.m. on the 24th 
\ illars’sarmy had completely deployed on ihe north bank of the 
Scheldt. Eugene liimsclf .saw' them and galloped away to bring 
up liis army from Landrecies. But, long before it amved, 
I \ -liars’s trooj)s, without wasting precious moments in foniml 
pn paralions, stormed the lines. The Dutch— spiritless since 
Maljduquet— were huddled into the narrow' avenue between the 
two entrenchments and forced back on Denain. Their gemiais 
were taken. I’iie broken mob of fugitives proved loo licavs a 
I load for the bridges at Denain, and many w'cre drowned, wT.ile 
I the. rest, piniud against the bank of the now impas^^able ri\cr, 
I tamely surrendered. Eugene arrived on the other bank w;lIi 
j some brigades of the imperial infantiy, but after losing hea\'iiy 
t gave up the attempt to reoi)en the ])assage. Villars follov cd 
up liis victory at once. .Alonlesquiou captured Marchiennes i nd 
Alberg(^tti S't Arnand, and in these places all Eugene’s i\ha \'e 
stores, pontoons and guns fell into the hands ol the Ireia h. 
On the 2n(l of August Eugene broke up the siege of Lanclrc( ics 
and retreated by a roundabout route to Mons, while Villar>‘s 
liciitonaiits retook Douai and Iknu hain (September* October). 
Jiefore the next campaign opened the 'i reaty of Utrecht had been 
and although tlie emjicror conliniied the .strugg](.‘ alone 
for another >ear, the enfeebled combatants were content to 
i-.ccqil Villars’s captures of ].andau (July 22, 1713) ar*d 
IViiibiirg (November 21) as deci.sive. The 'i reaty of Kastatt, 
between Austria and Trara c, was s’gned on the 7th of iMarch 
17 14, j-m,-;enc and Villars being the negotiators. 
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V ( C lUtuL'ii (Karlsruhe, i8:)0); Anw'th's /V/;/.v hiigcn \ 

1 . '/jtain’ii rcfal'ir, a la (1833; ed. j )e \*aiilA; 

d. tul‘’l hiiitoricH of the P'ronch anuy, and. monogriq)hs in tin; 

.1'c‘nch genci*al sUj.iKs Kvcve- (C. T. A., 

KaVAL OrURA'l lONS, AND MlLriAKV OrERATlONS LN Sl’AT.V 

Th ' wj.r Oi the Spanish sia i'c-ssion afTet'led all the nation^ of 
west rn, norlheni and c entre.l Eunijie in a greater (>’• leas degree, 
but that ])arl of it winch was f ught out on the soil of Spain 
!.A' aside iiom the campaigns in Tlanders, German)* und Italy. 
The purely Sjiaaisli campaigns hud a close ('oiinexion with tlie 
i.iovemeni.s ol the fleets, and the two ina) be ctaivenieiUly taken 
together. 'Ihe naval war w..is superficially somewhat wani’ug 
in interest. ].u)nis XTV., ha\ ing tosnjiporl armies of unprere- 
dented size to contend with tlie forces of the Grand Alliam^*, 
and having aj.m to meet the immense cost of the support of ui.s 
( ourl and ilic cunsU’uctioii of ])alaces, was compelled to ncgK> l 
bis navy. Jkxcept tla.refurc in 1704 he made no attempt to 
o{>pose ihe Heels of the allies with equal forces at sea. The 
lionoiir of the French Jla<r was chiefly maintained by the pih'a- 
Ict.rs who showed liigli ('ourage and much skill. Some of llicir 
enterprises were undertaken with wi li- appointed squadrons, and 
attained tn the d giiiiy of regular ojiera lions of wai. 

\\ hen the Grand AHiaiiee was formed on the 7th of Scpleiiil.M.T 
1701 c, ItcucIi naval force under M. de Gliali'aiirenaull was in 
tlu: W est ludius. Its avowxid purpase was to (over the arri\al 
in Europe of tlie Spanisli treasure ships. Ihe .seert‘t intention 
of King Louis Xl\'. was that the treasure sJuiuld be brought into 
a Taiiuh port, and used liy him for the general ad^'anlage of the 
house of Lourben. On the i2.tl\ of .Sqilember a British squadr^^n 
of 10 siii|.)s eornmanded by Admiral Benbow was sent to lli * 
West Indies to inlciTept Ghatcaurenault, and earn' out otiier 

e. tuu’ks on the Ti\neh and Sj)aniaids. Beiibow, who was 
w inforced in the W est Indies, did not intercept Chateaurcnault, 
and his eriii.so wiis rendered of no ei'iei't by llie gross misconduct 
of most of Ids (uplaius, who refused to support iiim in mi a(.tion 
w ith a Tr(.iu:h squadron imder M. Du Gasse near St Martha 
on the 20th of August 1702 mid subsequent days. He was 
liimsclf mortally wx)unded, but lived long enougli to bring his 
c.i-ptains to court-martial. 'I'wo of them w ere shot for cowar(Jice. 
'ihe treasure fleet s.aded for Europe only to fall into the hiuids of 
the allies at Vigo. On the 1st of July 1702 a pow'erful combined 
Heel of 30 British sail-(.:f the-lijie under Sir George Rooke, and 
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20 Dutch under Adm inti AlKmiondo sailed from Spithoad carn-ing 
5000 lr(/ops. The general toaiiiiand was given to ilie duke of 
Ormonde. The purpose of this exped lion was to oycupy Cadiz 
and LMicourage a ris ng in Andalusia on beluiT of the lIub.'Hluirg 
cand riati*. It reached Cadiz on the 23 nd of August, but ilu* 
in’aib’lauts and the garr sou remained loyal. The Icjalers of ib.e 
cxp. <htion quarrelled with one anc.lluT iuid the so! 1 1 iers aroused | 
the bit.U-r indignation of tiie inluibil;mt.s by pliuidcring the small i 
towns '.'f Siuitu airia and Rota. On the ^oili of Sepleiuber I 
the cyp.'diiion sailed away. Information stnt ]>y tiie Jhitish I 
mini ■>! :v ;vt th it Chateau tv.nauU had pul into Vigo rea lu il | 

the Ligos. Th(‘ duke of CYnondc and his colleagues dei ideil : 
to k the treasure lle:U. On the 23 nd ol Oet<jber they lon'ed 
t- i(' b;;'..! a laid by 1 he enemy between live inner mid outer harbours 
of \1; o. and the. treasure fleet was destroyed, but tlie bullion had 
be(‘n lauded. 

Oering “grand fleet *’ of lh>‘ allies, /.e. th* ir main 

force in Europt'au waters, cniercd tlie MediUuTaiu'an to c.irry 
lielp 1.0 the insurgent RrolesUint^ in the (V\eiiiies. but I'fhctcd 
nolhiiU: ‘d importance, ronugal having now joined the Alliam e. 
it was <leeided to make a s.:ri(ais efiorL in Spain, A ('0!iil>iind 
Heel c.arr ing 4000 lJuU'h and 8000 Urilisli trooj»s, and ( ouvin aig- 
the ai\ hduke Charles, claimant of tlu* Spanlsl) tliroiic. sailed from 
Spit' el 0:1 the iTth of i'cbruary 1704. Jha lug.d umh rl»»olv li> 
])rovi<]j p, 0,000 troops to co-operate w.tii the Ihit sh and J)iil<h 
wlio -ver'e 1 uided at J^’siw>-i o!i the Slli of Miireli. Tlu* operatitms 
on laud were ior t!ie mo;:l part Imgold. 'Die duke of llerwiek 
who ^o umand.d the bourbon forees on tiie I'pinisli frontier 
lonn^vl a vigorous ])lau fur the iiu'asion of Portupii!. (.)ne 
Sj)'V!.sh force under l)ou lu' Lueisco Rouquillo was to C.u'calen 
ReiiM Alta, at Almeida, bfe hiuev’lf entered Rcira .lla:.\a by 
the ' ‘'''Lh hank of the Tages. 'Fhe j)i;uec of 'I'zen ha s ^\as to 
hav-' adi\anecd iro n tlu: south to inf;ct JJcrwick at \ ilia \h:lha. 
Rut I'lO’ugh Rerwick a.f liiev.sl some s’K'ces:;, and though b(ith the 
Duteli geueral lutgal who oper it'.'d 0:1 lh" north of ihe I’agus, ajul 
the lhit.'.sli gyav.rai, the duki; of S. homb'.-rg, vdio wa.s siiilioiu.d 
on Lie- south, juovcii iiKk)i -.it and ineap dde, the invM.aon faile<J. 
.Ib uijii'i'o and dVs'.nJaes f I’i' d to .S’ljjport R.twu k, and llic new ly 
leviid Spinlsli trooi,)s jirovad uuslcad'.'. juigcl v;as surprsed 
and taken prisoner with 20Dj:ni'nalS breira i'criiio.- u.. and some 
of th ‘ frontier j;0sls rem.iiiU'd lu Rerv.mk';. hmids win n the h.cal 
from ’Ahi(.h the Rritish and 1 hitch soldiers suffe.n'd seveiely 
.s'u.sjK nded operations. At sea, iiuuei'er, a. inater.al success v.as 
gain ‘d. Sir (leorec Roulce vv ut 0:1 fiusu I.'.sljon ac(U)mpanied 
bv i 'i isiCi* (loorge of H .. . lAU'.ii; 4 .adt , lo d’he 

vd.jo li.id la-cti go r unor of Catilonia, beiii vid that he 
(uuki bring aboiP a ris'ini in the prte.imc in f.uoar of lint 
llabd' u'g cause. A'- tiie ll ,.•! carried no < o.uhierablc bc'dy of 
troop-, Kooke and IT .^e j ^iriJisLull f.idad to pta-nade the 
Calal.u .1 to ml. 'ITicy v. >’n; eUibarrai; ',..<1 ]>v 1.!/; knowledge 
tliat ii.e (ount of Touio'.iM'. a n itnral son (d Lw.ds XLV., tiie 
adiiiii.-l of Trance, wlao he.d sa. led from on the hlh of 

May Mitb 23 sai!-of the 1 : ; ‘ had entered I'a; M-sJiteiTanean, 
and had rcii< hed Toulon ia Time. lu fxjas.iatloo i/f an attaek 
by tlie united tleets of and Touloii. tiie .'dla;, fed b;aJ: 

to the straits. TLaving ohudnerj informatiiai that (i.brallar 
(^.zc) v.as not siifik lent ly g.^rrisoned, they att.i«kcd ami t.sok 
it on the 3rd of Augu.^t. On the 241)1 Die count of 'i'oulou.se, 
caiiH: to the relief ol the foi l:- s> with 50 .s.dl-of On line, aud 2; 
galk vs. He engaged tlm alliN , (2 Rriti.di and Hutch l.nc-of- 
l>attle -/i'.ips in idl, off Make.m. 'i'iie engagement wa.-; a cannoiaul'.- 
aci'O .ipmiied with great it. -i of life, tml wit hout man / uvring' 
on eiti’.er side. The Fr -iuh retired to Toulon, anrl ihf: all'c.; 
remained in pos.ic.ssion oi < 1 .1 u i-.ltar. An at U r.ipl of * ! Spar iards I 
to retake it, made at tin: tud of 1704 and l>f dnning of 170^ | 
wa.s iK'ufled bv the n..-u!,:P. ik.fcnce of tlie miiar of lb ca- j 


and replac.cd by the carl of Galw'ay, a French Huguenot exile, 
ilu I tlu; main attack was made, Oiid the first successes were 
achieved on the east coast of Spain. On the 3rd of June 1705 
Charles Mordaunt, earl of reterborough, was .sent with a (a>m- 
inissioii to eoiuniand l,->oth the tied and the army, and to prornoie 
;i rising in favour of the ILibsburg, or Au.struiJi |)4rty. lie w. .s 
joim d by the an hdukc at Lisbiin, iuul by the prince of Hc.s.m ■ 

1 )iU*m.st;idt at CcibriilUir. Tlie truth iii regard to the operatie;!.-; 
which followed has been alT)- naieh ob.scured. PcteiTiorough, 
a man of much erratic < levi'.rne.ss, but vain, spitvdul and abso- 
luiciy iiulilici'ciit to Inilli, .sueces'dully rcjnescnled liiinseU iC' .t 
species of luro o'" romance who won the most astonishiu;. 
\ ictories in sp.ie of \va.nl of means, and of the ill will or incapm ii \ 
of liis lolleagun's. Critical investij-ation h.is ik sLroyed imuTi o: 
tlie showy ediiii’e of iicliun he (‘onl.rived to ei u l. 'ITie substanlu.i 
incts are that after .some oper.ii ions on the l oast of Vah lu !.' , 
which led to an inMirr<‘ctinii,.i‘y nio\einent in fa\imr of the 
an hilnlce, RanuTona was attacked and taken lie! ween the 1 -.hi 
of .Sepleinliei* and the glli of Ck tober. 'Die prince of lles.ic- 
liariiisladt was killed during the .siec:e. 

Ail the ca.st of Sjiain, the fornu:!' kiugdo.n of Aragon, wki'h 
w.ts at all times r(*: 4 i\c under the sujuemaey of Castile, now 
jironouneed more or K ss openly lor the Austrian p.irly. 'ITie lull 
of Ran elona ga\e a se\ (‘i‘e .''ho(“k lothe I lourhon king, llecsmt' 
in ]ierson wiih Marshal vho had repkuid the duke o 

Rim wick, ami endeavoured lt>rel ike llic town early in April 17^0. 
Tile bniudity with which 'I’ls-e liiiated the peojilo ol Aragon 
and ('a la Ionia raiiu-d the country agaiiist tlie. Rourbon km;.. 
'iTie Riltish reliexed RarecToiia cm iht'. otli of May, and I'lhlip \ . 
v»as c omjxTled to I’elieat acro;;s the J’yreneas to JV rpign in. In 
the meanli'iie the; withdraw. d ol troops from the I’orlLi;m-.‘>e 
Inaitier for .mivIccj in Idtalonia, liacl opened the way tor an 
invasion of t ustile ley llie allies, Rrilish, Rortiigpiesi} and ].>Lileh. 
'TIjc-V o^'enpifcl Macirid on the 25th of June r/on, ao<] thociiic n, 
who a« tc‘d as regent in the id).eiiee (»i her linslmnd, ndiied in 
Rurgos. Rut ill * sm e c;Si-. ol the allie s was meicTy aj)^iarenl. 'ile 
apj)earanee in tlicn’r mid 4 . cd an invading army of I’orUigms" 
and he.reiics lou.sed the. nalIo.'ja.l fe.eling, of tlu* l asUliaus. 'iTu y 
rallic'cl to th • Rc/urbe-n c.ce.r. As in the later reninuTar \t.ir. 
•■".ei i ilt rc; Imnd.-, s[ining up on ail sides, and the y found (:a.»>-d»l» 
Ic'acjcss in N’allejo aiid l-hiaamonte. 'iTic.- duke; of Rerwick, a'v! u 
was sent bm k to Spa.'n, cedlec l« cl an army, unci soc,in llie allies, 
wlui Were* distressed by want of [Udvl.sioii.s and bad lieillb, \vc*P 
forced to ivacnat.e. jMadrd. 'J’bey incnecl on (iiuc.^lalaiaie. 
to meet the are.) ic hike; wJm vv.is acl valu ing from the c;ii;,l, Rerwic I; 
oul.m;mcru\Ted lliem, and lop • d llusii to retreat on Valencia. 
In February j; ^7 llicy Wiie reinlorci cl \>y lr<mp.s brought by tie 
fi' t-l and advai.t ed in Aja il. t )ii the 251)1 of the luoulh the>' v.i p 
defeated liy llic- ITc Mch ancl Spanish tn^ops at Ainuuisa in the 
jiroviiiee of Aliuinle, witii the lo.s;.(>f all their infantry. 

From thi.s elate till i7io, the laruj war in Spain remaitied 
.stationary. '.I'ho R(>iirhon lung wa.> master of tlie great* r pail <a' 
S])ain, inelndtng Aovvon. Ili.s goinvi:als p.tciok Rerida on th" 
(iatalan fnauicn*, and on the* J^^rlugnese fronlit r at lai (Mid.ha 
iic.ar Rftd.i.joz, on the ythof M;c,y J70V;. a hipanishanny under tiie 
Marquc.s dc Ray dele.at.cd an ;Vn;;lo- J'ortngiieM; army uiidc 1 ll." 
earl of (iulway. ^'et the. Austrian ]>arty he.ld (’alalonia and 
Vakiicia, and the finam iai di.stres:-i of tie- Sjiani.di gov< roment, 
aided by the. d!.'.or;*a’‘i/ed st.n.l.e of the- administration, ri udertda 
vigoro’i.'' caYen;. i\'** iii»p(>.-..‘.ii>lv;. Ry 1710 the I'Vcneli king had been 
rdi.c cd to great d:sirc.’ ..s, and w;i, ccsiipelled to make* at Iciot 
a sliuv.' of wTi lidiawing 1 j!s Mippnrf. from Ins /(randson l*liillp 
'i’iic: ;dl!c;s d' *!*:le'l to mlv'aiice Irom f'c-Uilonia, a course- wlikh 
\,as stroiigiy ueg'd b>' (Jdic r.^J .Staida^/e (.ifterwards Earl .Si.,ui- 
liope), v,ho ccani'. uided lie: liriPsh trfiO]>s. He liud .served in 
SI lioiAhnalc rank Ijc.vi the: iieeinnir.g ol the war, and had gained 


Darmstadt. Lind the re ’’c: .JVo:d:'l to the garrison Ry 4 ,, s()i:adron j :c>:-m' r‘j>utat (iU R, 1 h" * aphirc; ol Fort Mahon in 1708. Stan* 

of .Sir John I/cake, who w Kit on the co;ist of i'm'tiigal, v. hen j In.p'Ys cmcrgy ca* n :»c; the: rc.inetance of the Imperialist 
Sir George; Rooke returre r' \( T .nglancl. • g- nen-.l (k. idn .S;,n ie 'il.-c rg, who '. omnianded the.; Germaii troops 

'riie events of 1704 lad p‘jr..naded the allies to make, more ' o', t ie. arlidnl;*-. 'J i.e nJlie. aelvaneed and fora time .seemed to 
serioui efforts to pus!t ti war in Spain. 'Rhe duke o.f .S' l orn- cl-.p. all Ref e.*re them. 'ITk; Spaniard.-; wc're defeated at Alm^*nara 
berg was removed from ti.e coiiunand of the troops in Porlug'al on lice 271)1 ol J uly 1710, and be lore .Saragos.sa on the 20th ol 
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August. On the 21st of September the archduke entered Madrid. 
But the invasion of lyro was a repetition of the invasion of 1706. 
The 23,000 men of the allies, reduced by a loss of 2000 in the 
actions at Alm^nara and Saragossa, by casualties in constant 
skirmishes with the guerrilleros, and by disease, were absolutely 
incapable of occupying tlie two Castiles. The Portuguese gave 
no help. The Spaniards were reorganized by the duke of Ven- 
dome, who was lent to King Philip V. by his grandfather, and were 
joined by soldiers of the Irish brigade, and by some Frenchmen 
who were allowed, or secretly directed, to enter the Spanish 
service. The position of the allies at Madrid, which was deserted 
by all except the poorest of its inhabitants, became imtcnalde. 
On the 9th of November they evacuated the town, and began 
their retreat to Catalonia. The archduke left the army with 
2000 cavaliy', and hurricid back to Barcelona. The rest of the 
army marched in two detachments, the division being imposed 
on them by difficulty of finding food. General Starhemberg 
with the main body of 12,000 men, was a day’s inarch ahead of 
the British troops, 5000 men, iin(k?r Stanhope*. Such a dis- 
position invited clisast('r in the presence of so capable a general 
as Venddme. On the 9th of December he fell upon (reneral 
Stanhope at Brihiiega, and aft(.‘r hard fighting forced him to 
surrender. Starhemberg, wlm rc(Tiv(‘fl tardy information of thc^ 
peril of his colleague, marched hack to supj)Ort him, and fought 
li drawn battle at Villa Viciosa, on the nth. The fruits of victory’ 
fell to Venddme, for the Imperialist generjil was ('ompclled to 
continue his retreat, harasstjd at cv(*ry step by the Spanish 
cavalry and irr(*gulars. His army was reduced to 7000 men 
w’hen he reached Barcelona. 

Tiie disastrous result of the campaign of 1710 proved to 
di'monstration that it was impossible to force the archduke on 
tiu: Castilians by any effort the allies were pre])ared to make. 
Tliey remained quiescent at Barcelona till they e\'acuatcd the 
country^ altogether on the Peace of Utrecht.*^ 'J'lie Catalans, 
though desert(‘d by their allies, continued to fight for their local 
franchises which had been declared forfeited by the victorious 
Bourbon king. Barcelona was only subclned on the 12th of 
September 1714, aflc'r a siege of great length and extraordinary 
ferocity, by the unit(*cl exertions of the French and Spani.sii 
troops under the command of the duke of Bcrwii’k. 

7 'hc naval o[)crations, apart from the transport and support 
of the troops in Sjiain, were more numerous than memorable. 
The overwhelming superiority of the allies alone enabled them 
to maintain the war in tlie Peninsula, but as they met no serious 
opposition except in 1704, there is nothing to record save their 
successive cruises. In 1707 a British and Dutch fleet under 
Sir Cloiidesley Shovel aided the Imperialists in the unsuccessful 
siege of 1 oulon. The action of the allied navy was in fact as 
<]ecisive as the naval strength of Great Britain was to be in the 
later struggle with Napoleon. But it was less brilliant. The 
many expeditions sent to the West Indies rarely did more than 
plunder coast towns or plantations in the Fn*n('h islands. An 
eN('eption was indeed provided by the British admiml Sir Charles 
Wager, who in May 1708 destroyed or captured a whole squadron 
of Spanish treasure ships near Cartagena in South America, 
H'lie loss of the treasure was a hea^^' blow to the goveniment of 
Philip V, and had much to do with his inability to follow up the 
victory’ of Almansa. On the whole, liowcvcr, neither the British 
nor the Dutch achieved any’ material success against the French 
in America. One powerful British combined force, which W'as 
sent agaitist compelled to retuni by the 

shipwreck of a number of the vessels composing it at the mouth 
of the St Lawn'nce on the 2Tst of August. The French found 
some consolation for the weakness of the royal na\y in the daring 
and the frequent success of their privateers. They were indeed 
the finest operations of the kind recorded in naval warfare. As 
the British and Dutch took measures to guard against capture 
of their merchant ships by sailing in well protected convoys, the 
French combined their privateers into squadrons and attacked 
the guard with great vigour. On the 20th of October 1708, a 
British squadron of 5 line of battleships, of which 2 were of 
80 guns, conveying a number of store ships to Lisbon, was 


attacked near the Lizard, and was almost wholly’ destroyed or 
captured by Duguay Trouin and Forbin with 12 smaller vessels. 
This was but one example of a number of operations of the same 
character by which the trade of Great Britain and Holland was 
hampered. The most signal single achievement of the privateers 
was the capture of Rio de Janeiro from the Portuguese in 
September 1711 by a fleet of 6 sail-of-the-line and 6 frigates with 
corsairs. The royal ships were equipped as a speculation by 
Duguay Trouin and the shipowners of St Malo. The booty taken 
gave a profit of 92 % on the capital invested. 

Authokities.— For the war on land The History of the War of the 
Succession in Spain (I.ondaii, 1832) by Lord Mahon (Stanhope) is 
si ill of valium Lord AL'ihon was', however, misled into jdacing too 
much confidence in Peterborough. Colonel Parnell, The \\ ar of 
Succession in Spain (London, i888), goes perhaps into the opposite! 
extreme, but his history is full and is support cd by copious references 
to original authorities, I'he naval operations are told for (ireat 
Hritain by Lediard Kaval History (I-ondon, 1733); lor IIollaiKi by 
De Jonghe, Gcschiedenis van hot nedcrlansche scewczen (Haarlem, 
185S); and for France by Tronde, Baiailles navales de la France 
(Paris 1867). (D. H.) 

SPARASSODONTA» a zoological name applied to a group of 
firiniilive carnivorous mammals from the Santa (Yuz heels of 
ihitagonia, represented by the genera Borhyaena, J^roihylachms, 
Amphiproviverra, &c. By their first describer, Dr F. Ameghino, 
they were regarded as nearly related to the marsupials. 'Diey 
arc, however, more probably members of the creodont Carnivora 
(see Crkodonta). 

SPARKS, JARED (1789-1866), American historian and 
('ducalionalist, was born in VVillington, Tolland county, Connecti- 
cut, on the joth of May 1789. Pie studied in the common 
st^hools, W'orlicd for a time at the carpenter’s trade, and then 
became a school-teacher. In 1809-1811 he attended Phillips 
Kxetcr Academy, wliere he met John G. Palfrty and George 
Bancroft, two schoolmates, who became his lifelong friends. He 
graduated at Harvard (A.B., in 1815 and A.M.,in 1818); taught 
in a private school at Lancaster, Massachusetts, in 1815-1817; 
and studied theology’ and was collegi* tutor in mathematics 
and natural phiiosoid^y rl Harvard in 1817-1819. In 1817-1818 
lie w’as acting editor of the North American Revmv, He was 
pastor of the lYrst Independent Chun'h (Unitarian) of Baltimore, 
Maryland, in 1819-1 William Ellery’ riuinning delivering 

at his ordination his famous discourse on “ Unitarian ('hristi- 
anity.” During this period Sparks founded the Unitarian 
Miscellany and Christian Monitor (1821), a monthly, and edited 
its first three volumes; he was cliaplain of the national house 
of representatives in 1821-1823; and he contrilnited to the 
National Intelligencer and other periodicals. In 18*’ 3 his health 
failed and he withdrew from the ministry. Removing- to Boston, 
he bought and edited in 1824-1830 the North American Review^ 
contributing to it about fifty articles. He founded and edited, 
in 1830 the American Almanac and Repository of Useful Knotv- 
ledge f W’hich w’as continued by others and long remained a popular 
annual. After extensive researches at home and (1828-1829) in 
I.ondon and Paris, he published the Life and Writings of George 
Washington (12 vols., 1834-1837; redated 1842), his most im- 
portant work; and in 1839 he published separately the Life of 
George Washingtoft (abridged, 2 vols., 3842). 'I'he work was for 
the most part favourably received, but Sparks was severely 
criticized by Lord Mahon (in the sixth volume of his History of 
England) and others for altering the text of some of Washington’s 
writings. Sparks defended his methods in A Reply to the Stric- 
tures of Lord Mahon and Others (1852). The charges were not 
wholly justifiable, and later Ix)rd Mahon (Stanhope) modified 
them. While continuing his studies abroad, in 1840-1841, in 
the history’ of the American War of Independence, Sparks dis- 
covered in the French archives the red-line map, wliich, in 1842, 
came into international prominence in connexion with the dis- 
pute over the north-eastern boundary of the Imited States. 
In 1842 he delivered twelve lectures on American history’ hefon? 
the Lowell Institute in Boston, In 1839-1840 ho was McLean 
professor of ancient and modem history m Harvard, His 
appointment to this position, says his biographer, was *Mhe 
first academic encouragement of American hi.story’, and of 
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original historical research in the American held.” In 1849 
Sparks succeeded Edward Everett as president of Harvard. 
He retired in 1853 on account of failing health, and devoted the 
rest of liis life to his private studies, for several years he was a 
member of the Massachusetts board of education. He died on 
the 14th of March 1866, in Cambridge, Mass. His valuable 
collection of manuscripts and papers went to Harvard; and his 
private library and his maps were bought l>y Cornell University. 
He was a pioneer in collecting, on a lar^c scale, documentary' 
material on American history, and in this and in other ways 
rendered valuable services to historical scholarship in the United 
States. 

Among Sparks’s publications not already mentioned, are Memoirs 
of the Life and Travels of John Ledyard (1828); The Diplomatic 
Correspondence of the American HevoluHon (i2 vols.. 1820-18.^0; 
redated 1854) ; Life of Gouvemeur Morris^ with Selections from his 
Correspondence and Miscellaneous Papers (3 vols., 1832) ; Collection 
of the Familiar Letters and Miscellaneous Papers of Benjamin Franklin 
(1833); The Works of Benjamin Franklin; with Notes and a Life 
of the Author (10 vols., 1830-1840; redatcJ 18.50), a work second in 
scope and importance to his Washington; Correspondence of the 
American Revolution; being Letters of Eminent Men to George 
Washington, from the Time of his taking Command of the Army to 
the End of his Presidency (4 vols., 1853). He also oditcil the Library 
of American Biography, in two series' {10 and 1.5 vols. respectively, 
1834-1838. 1841-1847), to which he contributed the lives of Etlian 
Alien. licnecUct .\rnold, Marquette, La Salle, Count ihilaski, Jolm 
Ribault, Charles Lee and John Ledyard, the last a reprint 01 his 
earlier work. In addition, he aided Henry I). (;Upin in preparing 
an edition of the Papers of James Madison (1840), and brought out 
an American edition of Wiiliant Smyth’s Lectures on Modern History 
(2 vols., 1841), which did much to stimulate liistorical study iu the 
united States. 

See Herbert 15 . Adams, The Life and Writings of Jared Sparks 
{2 vols., Boston, iSq 3); also Brantz .Mayer, Memoir of Jared Sparks 
(1867), prepared for the Maryland Historical Society; and Georgo 
E. Ellis, Memoir of Jared Sparks (T8<>g), reprinted from the Pro- 
feedings of the Massachusetts liistorical Society for ^lay i8b8. 

CW. L. C.*) 

SPARROW ( 0 . Eng, spearwa; Icel. sporr; O.HXL Sparo), a 
word perhaps (like the equivalent Latin paSs^er) originally 
meaning almost any small bird, but gradually restricted in 
signification, and nowadays in common English applied to 
only four kinds, which are further differentiated as hedge- 
sparrow, house-sparrow, lree-sparr<nv and rced-sparrow — ^the 
last being a bunting though when u,scd without a prefix 

the .second of these is usually intended. 

T. The hedge-sparrow, called ** dunnock ” in many parts of 
Britain, Accentor modularis of the sub-family Turdinae of the 
thrushes (q.v,), is the little brown-backed bird with an iron-grey 
head and neck that is to be seen in nt*arly every garden through- 
out the country', unobtrusively and yet tamely seerking its food, 
which consists almost wholly of insects, as it progresses over the 
ground in short jumps, each movement Ixiing accompanied by 
a slight jerk or shuffle of the wings Though on the continent 
of Europe it regularly migrates, it is one of the few soft-billed 
birds that reside throughout the year with us, and is one of the 
earliest breeders — ^its well-known greenish-blue t‘ggs, laid in a 
warmly built nest, being recognized by hundreds as among the 
surest signs of returning spring; but a second or even a third 
brood is produced later. The cock has a sweet but rather 
feeble song; and the .species has long been accounted, though 
not with accuracy, to be the most common dupe of the cuckoo. 
Several other species are assigned to the genus Accentor] but all, 
except the Japanese A, ruhidus^ which is the counterpart of the 
British hedge-sparrow, inhabit more or less rocky situations, and 
A, coUaris, or alpinusyi^ a denizen of the higher mountain- 
ranges of Europe, though it has several times strayed to England. 

2. 1'he house-sparrow, the Fringilla domestica of Tdnnaeus 
and Passer domesticus of modern authors, is far too well known 
to need any description of its appearance or habits, being found, 
whether in countn' or town, more attached to human dwellings 
than any other wild bird; nay, more than that, one may safely 
assert that it is not known to thrive anywhere far away from 
the habitations or works of men, extending its range in such 
countries as northern Scandinavia and many parts of the Russian 
Empire as new settlements are formed and land brought under 


cultivation. Thus questions arise as to whether it should not 
be considered a p^asite throughout the greater portion of the 
area it now occupies, and as to what may have been its native 
country. Moreover, it lus been introduced to several of the 
large town.s of North America and to many of the British 
colonies, in nearly all of which, as had been foreseen by ornitho- 
logists, it has multiplied to excess and has become an intolerable 
nuisance, being unrestrained by the natural checks which partly 
restrict its increase in Europe and Asia. Whether indeed in the 
older seats of civilizatioti the lu>ii sc- sparrow is not decidedly 
injurious to the agriculturist and horticulturist has long been a 
matter of discu.ssion, luid no definite result that a fair judge can 
accept has yet been reached. It is freely admitted that the 
damage done to growing crops is often enormous, but as yet the 
service frequently rendered by the destruction of insect -pests 
cannot be calculated. In the south of Europe the house- sparrow 
is in .some measure replaced by two allied species, PJn'spiviiolensis 
and P. italiiie, wliose habits are essentially identieal witli its own; 
and it is doubtful whether the sparrow of India, 1\ indicus, 
is specifically distinct; but Africa luis several members of the 
genus which are decidedly so. 

3. The tree-sparrow, the Fringilla montana of Linnaeus 
and Passer montanus of modern writers both sexcjs of which 
much resemble the male hoiistssparrow, but are I'asily distin- 
guishalde by the reddish-brown crown, the black patcli on the 
sides of the nr‘ck, and doubly-barred wings - is a niucli more local 
species, in England generally frecjiienling tlie rows (»f pollard- 
willows that lino so many rivers and canals, in the hohvs of which 
it breeds; but in some' ICastern countries, and especially in C'hina, 
it fre(|uents houses, even in towns, and so fills the place of the 
house-sparrow. Its geographical distribution is extensive and 
marked by some curious characitcrs, among which may be 
mentioned that, bi'ing a great waruli rcr, it has eff(‘(’tc(I settle- 
ments even in wSuch remote islands as the Faeroes amJ some of 
the Outer Hebrides. 

The genus Passer belongs to the Passerine family iTingillidae# 
The American birds call(‘(l “ si)arrows have little in common 
with the members of the gc*mis Passer, and biJong to the; family 
Emberizidae, which is closely allied to the Fringillidiu*. ( ^* N.) 

SPARTA (Gr. STrapTr; or Aa^fcW/wui), an ancitiiit city in 
Greece, the capital of Laconia and tlu; most powerful stale 
of the Peloponnese. The city lay at the nortljcTii end of the 
central Laconian plain, on the right bank of the river lOurotas, 
a little .south of the point where it is joined hy its largest tril»u- 
tary, the Oenus (mod. Kelefina). I’lie site is admirably fitted 
by nature to guard the only loutes by which an army can 
penetrate Laconia from the land sid(‘, the Oenus and Eurolas 
valleys Iciiding from Arcadia, its northern neighbour, and the 
T-ang/ida Pass over Mt 'luygetus connecting Laconia and 
Messenia. At the same time its distance from the sea -Sparta 
is27 m. from its seaport, Gythium— made it invulnerable to a 
maritime attack. 

T. History 

Prehistoric PmW.-— Tradition relates that Sparta was 
founded by Lacedaenirjn, son of Zeus and Taygetc, who 
called the city after the name of his wife, the daughter of 
Eurotas. But Amyclac anrl Therapno (Tlicrapnat.) stfcm to 
have been in early times of greater importance than Sparta, 
the former a Minyan foundation a few miles to the south of 
Sparta, the latter probably the Achaean capital of Laconia and 
the scat of Menelaus, Againemnon's younger brother. Eighty 
years after the Trojan War, according to the traditional chrono- 
logy, the Dorian migration took place, A band of Dorians 
iq.v^) united with a body of Aetolians to cross the Corinthian 
Gulf and invade the Peloy)onne.sc from the north- 
west. The Aetolians settlerl in Elis, the Dorians 
pushed up to the h(sid waters of the Alpheus, wIktc 
they divided into two forces, one of which under Cresphontefr 
invaded and later subdued Messenia, while the (aher, led b ' 
.\ri.slodemus or, according to another version, by his twin sons 
Rurysthcncs and Procles, made its way down the Eurotas 
valley and gained Sparta, which became the Dorian capital 

XXV. 20 



bio 


SPARTA 


of Laconia. In reality this Dorian immigration probably coa- 
iiisted of a series of inroads and setUements rather than a single 
great cxpcditioii^ as depict)ed by iegcnd, and was aided by the 
JJ'itiyan elements in the population^ owing to their dislike of 
the Achaean yoke. The newly foiiiidecl state did not at once 
become ix)werful : it was weakened by iiittjrnal dissension and 
kicked the stabiliiy of a united and welUorganued community. 
The turning-point is marked by the legislatkm of Lycurgus 
((/A),), who effected the unification of the state and instituted 
that train ijjg which was its distinguishing feature and the source 
of its greatness. Nowhere else in the Greek world was the 
pleasure of the individual so llioioughly subordinated to the 
i;ilcresL of the stat(i. The whole education of the Spartan was 
designed to make him an efficient soldier, (Jbedicnce, endur- 
liuliUiry success — these were the aims constantly kept in 
V ievv, and beside these all other (aicl.s took a secondary place. 
N'c:\'cr, perhaps., in the world's history has a state so clearly 
a definite ideal before ilsclf oj- striven so consistently to 
1 each it. Lut it was solely in this consistency and steadfastness 
that the greatness of Sjjarta lay. Her ideal was a narrow and 
unworlliN’ one, and wa.s pursued wkli a calcuLiting selfishness 
and a total diwegard for iJjc rights of others, which robbiJd it 
of the moral worth it might otlierwisc have jioisscssckI. Never- 
theless, it is not probable that witliout the training introduced 
by Lycurgus the Spartans would have been successful in secur- 
ing their supremacy in Laconia, mucli less in the Peloponnese, 
lor they formed a small immigrant band face to face with u 
large and powerful Achaean and autochtlionous [xipulation. 
The E.\pamion oj Sparta . — ^\Vc cannot trace in detail th t 
pro ess by which Sparta subjugated the whole of Laconia, 
but a[)|)arently the first step, taken in the reign of Archclaus 
and Charilliis, was to secure the upper Eu rotas vaMcy, con- 
(juering the border territory of Ai'gys. Archelaus’ son Tdeclus 
is said to have taken Ainydae, l^uiris and Geronthrac, thus 
mastering the central Laconian jilain and the ©astern plateau 
which lies b(‘iween the Kurotas and Mt Earnon: his son, AJea- 
nienes, by llie 6 u 1 >jugalion of lidos brought the lower Euroias 
]»Juin under SparUm rule. About Uiis lime, probably, the 
Argives. \viio.se territory included the wdiolc east coast of the 
rclopunucsc and the island of Cylhcra (Herod, i. 82), wei’e 
driven b.jck. and tl>e whole of Laconia was tluis incorporated 
in I lie Spartan state. It was not long before a further ex- 
tension took place. Hiulcr Alcamencs and Thcopompus a 
wju’ broke out betw'cen the Spartans and the Messenians, their 
neighbours on tlie W'cst, which, after a struggle 
lasting for twenty yciu*s, ended in tlie capture of 
the stronghold of Ithome and the subjection of the 
Messenians, who were forcid to pay half the produce of the soil 
as tribute to their Spartan ov(;rlords. An attempt to tlirow off 
llie yoke resulted in a second war, condiuned by the ^fessenian 
liero Aristomencs {^ak)) but Spartan tenacity Iwok© down the 
rosislanco of the insurgents and !Mi'.ssenia w'as made Spartan 
territory, just as Laconia had been, its inhabitants being rc^ 
ilaccd l\) the status of hdots, save those who, as perioed, in- 
habited the towns on the si^i-coo^t and a few settlements inland. 
This extension of SpartaV territory W’as viewed with appre- 
hension by her neighbours in the relojionncse. Arcadia and 
-Argos had\ igorously aided the Me.sseniausin their two struggles, 
iwid lielp was also sent by the Sicyonian.;, Pisatans and Triphy- 
lians : oiil\- the C!orinthiun,s ap|H*ar to have suppoi'ted the Spar- 
tans, doubdess on account of their jealousy of their powerful 
neighbours, the Argives. At the close of the second Messenian 
War, i.c, by the year 631 at latest, no power could hope to cope 
with that cf SjKu-U save .Arcadia and Argos. Early in the 6lh 
( cntury tlic S])arUui kings Leon and AgasieJos made a vigorous 
attack on Tegca, the most powerful of the Arcadian cities, but 
it w\as not until the reign of Anaxandridus and Ariston, about 
the middle of the century., that the attack was successful and j 
'JVgoa wa.s foirccd to acknowledge Spartan overloixiship, though ' 
retaining ils.J|i|pcndeucc. The final struggle for Pelopomiesian j 
supniM^cy ’ yf l | |j^ ntK- Argos, which Iiad at an curly period ! 

of the peninsula, and even now, { 
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though its territory had been curtailed, was a serious rival of 
Sparta. ^ But Argos was now no longer at the height of its 
power: its league iiad begun to break up early in the 
century, and it could not in the impending struggle wm 
count on the assistance of its old allies, Arcadia 
and Messenia, since the latter had been crushed and robbed 
of its independence and tlie former liad acknowledged ^artan 
supremacy. A victory won about 546 B c., when the Ly dian 
Empire fell before Cyrus of Persia, made the Spartans masters 
of the Cynuria, the borderland betwcren laiconia and Argolis, 
for which there had been an age-long struggle. The final blow 
wa.s struck by King Cleomcnes I. (q.v,), who maimed for many 
years to come the Argi\'c power and Icii Sparta without a rii’al 
in the Pcioponnesc. In fact, by the middL of the 6lh century, 
and incrca.siiigiy down to the period of the Persian Wars, 
Sparta had come to be acknowledged as the leading stated 
Hellas and the champion of Hellenism. Croesus of Lydia 
had formed an alliance with her. Scythian envoys sought her 
aid to stem the invasion of Darius ; to her the C^eks of Asia 
Minor appealed to withstand tl>e Persian advance and to aid 
the Ionian revolt ; Plataca asked for her protection; Mcgara 
fudcnowledged her supremacy ; and at the lime of the Persian 
invasion under Xerxes no state questioned her right to lead 
the Greek forces on land and sea. Of such a position Spiirta 
proved herself wholly unworthy. As an ally she was ineffec- 
tive, nor could she ever rid herself of her narrowly Pelopon- 
nesian outlook sufficiently to throw herself heartily into the 
affairs of the greater Hellas that lay beyond the isthmus and 
across the sea. She was not a colonizing state, though the 
inliabiuuits of Tarentum, in soutliern Italy, aiul of Lyitus, i.i 
Crete, claimed her as their motlier-cily. !Moreo\'er, .slie had no 
share in the expansion of Greek commerce and Gre(?k culture; 
and, though she bore the reputation of hating tyrnnts and 
putting them down where possil.ile, ihirc can be? little doubt 
that this was done in the iutercsts of ^iligarchy rather than of 
liberty. Her military greatness and that of the states under 
Iwr hegemony formed her sole claim to lead the Greek race: 
that sliC should truly represent it wa,s impos.<;i iie. 

Consiilutim.^yi the internal development of Sparta down 
to this time but little is re<:orded. This want of inft.rmotion 


was attributed by mo.st ol the Greeks to the stabilii) of the 
Spartan con.slilulion, width liad lasted unchanged from the 
days of Lycurgii.s, But it is, in fact, due also to tlr* absence of 
an historical literature at Sparta, lo the small part jilayed by 
written laws, which were., according to tradition, expressly pn> 
hibiicd bv an ordinance of Lycurgus, and to the secrecy vshich 
always characterizc.s an oligarchical rule. At the laad of the 
slate stood two licreditary kings, of the Agiacl and Eurypontid 
fiitnilics, equal in authority, so that one could not act ogainst 
the veto of Ills colleague, themgh Uic Agiad king received greater 
honotu: in virtue of the seuiorily of his fmniiy (Herod, vi, 51). 
This dual kingship, a pbeiiomenon unique in Greek 
hi.story, was explained in Sparta by the tradition 
that on AristodeJiius s death he had been suivecdcd by his twin 
sons, and tliat lliis joint rule had been perpetuated. Modern 
scholars Imve advanced various theories to account for ti^ 


anon^aly . Some suppose that it must be cxplaine* 1 as an alt empt 
to avoid absolutism, and is paralleled by tlic analcv^ous instaiKC 
of the consuls at Rome. Others think that it poiiii ■ to a com- 
promise arrived at to end the struggle btlwttn two families 
or communities, or that the tw’o royal hc<uscs riprascnt respec- 
tively the Spartan conquerors and their Achaean pi edccessors : 
those who hold this last view appe.al to the wurd.s attributed 
by Herodotus (v. 72) to Cleomcnes 1 . : I am no Lorain, Ixit 
lui Achaean.” The duties of the kings were maini> n liriou^ 
judicial and military. They were the chief p iculs of the 
state and had to perform certain sacrifices and to riaintaio 
communication with the Delphian .sanctuary, whicli always 
exercised great authority in Spartan politics, 'Jhrir judicial 
functions had at the lime when Herodotus wrote (about 430 
B.c,) been restricted lo cases dealing with hcire.sses, adoptions 
and the public roads: civil cases were decided by the ephors, 
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criminal jurisdiction had passed to the council of ciders and the 
ephors. It was in the military sphere that the powers of the 
kings were most unrestricted. Aristotle dcstTibes the king- 
ship at Sparta as “ a kind of unlimited and perpetual general- 
ship '' {PoL iii, i2S^a), while Isocrates refers ip the Spiu-tans 
as “ subject to an oligarchy at homo, to a kingship on aim- 
paign (iii. 24J. Here also, however, the royal prerogatives 
were curtailed m course of time: from the period of the Per- 
sian wars the king lost the right of declaring war on whom he 
pleased, he was accomfianicd to the field b}’ two cphoi’s, and lie 
was supplanted also by the ephors in the control of foreign 
policy. .More and more, as time wont t ii, the kings became 
mci'c figure-heads, except in their capacity as generals, and the 
real power was transferred to the ephors and to the gerousia 
(//.r.). The reason for this change la)* partly in Ijic hid that 
tile ephors, ('hosen bv popular election from the whole body 
of citizens, represented a democratic element in the (X)nstitutiou 
without violating those oligarchical methods which seemed 
necessary for its satisfactory administration; partly in the weaU- 
ncss of the kingship, the dual ('luiracter of which inevitably 
gave rise to je,al()usy and discord beiwceii the two holders of 
the otlice, often resulting in a practical deadlock; partly in the 
loss of prestige sufTt^red by the kingship, especially during the 
5th century, ow'ing to these quarrels, to the frequency with 
wliich kings ascended the throne as minors anj a regency was 
necessary, and to the many cast's in which a king was, rightly 
or wrongly, susptM'ted of luu'ing act't'pied ]jrii)cs frtan the 
enemies of the state and was condemned and banished. In 
the powers cxercisetl by the assembly of the citiriens or apella 
((f.v.) we cannot trace any development, owing to the scantines.s 
uf our sourt'cs. The Spartan was essentially a soldier, trained 
to obedieru’e and endurance : he became a politician only if 
chosen us ephor for a single yoiir or clet'ted a life member of 
the council after liis .sixtieth year had brouglH freedom from 
military serx'icc. 

Shortly after birth the child was brought before the elders 
of the tribe, who dccadcd whether it was to be reared: if de- 
fecti\'e or w’cakly, it was exposed in the so-called 
-I (at ’A;ro6^£Vui, from dniUkro<i, hidden). 
Tiius was secured, a.s far as ctiuld be, the main 
tenanee of a high standard of physical efiieicncy, and thus 
from the emliest da)'s of the Spiirlaii tlu? absolute claim 
of the stai.e to his life and service was iiidi(’ated tind enforced. 
Till their seventh year boys were educated at home: from that 
time their training was undertakui by the state and super- 
vised by the watSei'd/xos, fin olficial appointed fur that purpose. 
This training consisted for the most part in ph)'siciiJ exer- 
cises, such as dancing, gyiimastics, ball-games, &c., with music 
and literature occupying a subordinate position. Trom the 
twentieth year began the .Spartan s liability t<j militaj'y service 
und his membership of one of the or (fnOLTui {dining 

messes or clubs), composed of about fifteen member.s each, to 
one of w^hich every citizen must belcjiig. At thirty began the 
full citizen rights and duties. For the exercise of tlie.se three 
conditions were requisite; Spartiate biith, the training pre- 
scribed by kiw, and participation in and contribution t(; one 
of the dining-clubs. Those iriio fuliilled these conditions were 
the ofAOLoi (peers), citizens in the fulle.st sense of the word, 
while those who failed wxre called vTroftcioi'ts (lesser men), 
azid retained only the civil rights o! citizenship. 

Spartiates were absolutely debarr(.‘(l by law' from trade or 
tnanufacUire, whidi consequently rested in the hands of the 
perlucci (g.v,), and were forbidden to possess either 
silver, the currency consisting of bars of 
iron : but there can );e no doubt liiat tliis j;ro- 
hibition was evaded in various ways. Wealth w’as, in tljcory 
at least, detrlvul entirely from landed propt riy, and consisted 
in the annual return made by the helots who cultivated 
the plots of ground allotted to the Spartiates. But this attempt 
to equalize property proved a failure: from early liine^ there 
W’ere marked difieren* es of w ealth witijin tlie state, and these 
became even more serious after the law* of Epitadeu-s, passed 


at soipc time after the Pcloponnesuin War, removed the legal ^ 
prohibition of the gift cn* l>eqiKst of land. Later we find Ui/p 
soil coming more and more into the possession of large kuidrr 
holders, luul by the middle of the century n.c. neatly two- 
fifths of Laconia belonged to women. Ilaiul in hand with this 
process went a .serious diminution in the number of full ciiizons, 
who had numbered Sooo at the bt'ginning of tin* 51 h century, 
but had sunk by Aristotle’s day to less titan 1000, und hacl 
further decreased to 700 at the accession of Agis I\'. in n.c. 
The Spartans did wltal tlu y could to remedy this by law : certain 
penalties were imposed upon those ^Yho reitiaiiied uuiUiUTicd 
or who married toi^ late itt life. JUit the dciay was too deep- 
rooted to bo eradicated b\‘ surh means, and wc shall see tliiit 
at a late period in Spai Ui’s history an atlemja wius made without 
success to deal wiih the cwil by much mt)re drastic measures. 

Tiu\^ih i'entury n.c. — 'fhe iHgiiuung of the 51I1 I'eiuiiry saw* 
Sparta at the height of her j)uwer, tltoiigh Ixt ])rcstige must 
have suffered in the fruitless aitcju])ls made to iutjiose upon 
Athens an oligarcliical regime after the fall of the Beisi.s-- 
Iralid tyranny in 510. Bui after the Birsian War.s the SparUin 
supremacy could no I'Uigcr remain iiiuhalleiiged. Sparta had 
despatched an army in 490 to aid Allaais in repelling tlxc 
armament sent against it by Darius imdcr tluM'ommand of Datis 
and Artaj)hernes : but it mrived after the battle of Maratlum 
had been fought anti tlu‘ issue t)f tin* lonfliet. di-eiili d. In the 
.seeoiid campaign, eondue.ted tiai yi'ars later b\ Xcr\es in ju rsoii, 
SjHirta look a more acli\ e sliare iind asMiined the et>mm;u'.d of 
tlie combined (Ireek fon es by sea and land. Wl, iti spile of 
tlie heroic ilefeiu'c of 'rhcnnop\ lae by the Spartan king Lr(»- 
nidas (t/.7».), the gii>rs’ of tlie de^i.si^'e \'ictory at Salaniis tell in 
great mea.surc to the .Athenians, and their jiatriotism, 
self sacrifice and encig)* (‘oiitrasted stnmgly with 
the hesitation of the Sjiarlans and the sclfi. l) policy 
wliich they advocated (»f dt fending the Bcloponi u'S(‘ only. By 
the buttle of BJalaca (^70 u.c.), Wt^n Iw’ a Spartan genera]^ 
and decided chii^fly 1 ))‘ tlie ; tiadfastness of Spartan tro'ps, 
the state parliall)* rccovcri'd ii^*. jjrcsligc. lull enly so jar as land 
operations were coiuarncd : the \'ictory of M)'(‘alc, won in the 
same year, was aehie\ed by the united Gieik fieel, and the 
capture of Sestos, whic h followed, was due to tin* Athenians, 
the Bclopi.'nncsiaiis hu'.itig reiurned home before the sl'gir was 
begun. Sparta felt that an effort wus necessary to n ( (,<vrr her 
position, and ]*ausanias, the victor of idataca, was sent lait lus 
adinira,! of the Greek fk/et. But though he won conadcrable 
.successes, lii.s ovcrlKsuring and desjiotie beiia^'ionr ami tlie 
suspicion that he was intriguing with the Berskin king alieiril(<l 
tlie sympathies uf tliose imdrr lii.s conunund ; lie wa.s rer;d!e(l 
by the ephors, and his .siieoi sor, ].)orcis, was a weak man wlio 
allowed lint transference of the hegemony from Sparta to Athens 
to take jdaec without striking a blow (see Di-man ) 

By the withdravval of Sjurta and her Peloponnesian allif s from 
tlie jleet the perils und the glories of the J*er.sian War were left 
to Athen.s, wlio, though at the outset merel)* tla? leading .slate 
ia a eonfed<*racy of free allies, soon began to make herself the 
mi.stre.ss of an empire. Sparta took no slep.s at fir t lo pri'vuit 
thus. ILt interests imd tho.a- of Athens did nf»t dire<ily rlash, 
for Athens included in her empire only the i.darids of the Aegean 
and the towns on its north and ea.si ((jusI,-:, whieli lay outside 
the Spartan political h-)r 5 /.on: with the Bi‘l»>j>onnese Athens 
did not meddle. Moreo\’er, S]>arta’.s atte ntion was at this time 
fully (K-cupied by troubles m-arer luime the plots of Bausarikes 
not only with the ]*ersian king but with the Laconian lielot.^; 
the revfdt of Tegea (r. 473-7 0 - rcndererlall the more fonnidabk 
by the participation of .Argos; tlje earthquake whiMi in .|d4 
devastated Sparta; and the ri.-ing tvf the Me.ssenian ln'lots, w hich 
immediatdy followed. But thf-re was a growing e‘ ir.o/i'vmexit 
from Athens, which end' d at. length in an open ljrea( h. Tliii 
imsulling dismissal of a large body of Allienian 
troop.s w'hieh had ((Jine, uialer Cimon, to aid tlie 
Spartari.s in the siege of the Messenian .stronghojfl of 
Ithome, the consummation of the .Attic fk rarK raev under F.phi- 
altcs and Pericles, the conc lusion of an alliance between Athens 
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and ArgoS; which also about this time became democratic^ 
united with other causes to bring about a rupture between the 
Athenians and the Peloponnesian League. In this so-called 
first Peloponnesian War Sparta herself took but a small share 
beyond helping to inflict a defeat on the Athenians at Tanagra 
in 457 B.c. After this battle they concluded a truce, which gave 
the Athenians an opportunity of taking their revenge on the 
Boeotians at the battle of Oenophyta, of annexing to their 
empire Boeotia, Phocis and Locris, and of subjugating Aegina. 
In 449 the war was ended by a five years* truce, but after Athens 
had lost her mainland empire by the battle of Coronea and the 
revolt of Mcgara a thirty years* peace was concluded, probably 
in the winter 446-445 b.c. By this Athens was obliged to sur- 
render 7 >o(izen, Achaea and the two Megarian ports, Nisaea 
and Pegac, but otherwise the status quo was maintained. A 
fresh struggle, the great Peloponnesian War {q^v.), broke out 
in 431 B.c. This may be to a certain extent regarded as a 
contest between Ionian and Dorian; it may with greater truth 
be called a struggle between the democratic and oligarchic 
principles of government ; but at bottom its cause 
neither racial nor constitutional, but economic. 

* The maritime supremacy of Athens was used for 
commercial purposes, and important members of the Pelopon- 
nesian confederacy, whose wealth depended largely on their 
commerce, notably Corinth, Megara, Sicyon and Epidaiirus, 
were being slowly but relentlessly crushed. Materially Sparta 
must have remained almost unaff(^cted, but she was forced to 
take action by the pressure of her allies and by the necessities 
imposed by her posil ion as head of the league. She did not, 
however, prosecute the war with any marked vigour: her 
operations were almost confined to an annual inroad into Attica, 
and when in 425 a body of Spartiates was cfiptured by the 
Athenians at Pylos she was ready, and evtm anxious, to ter- 
minate the war on any reasonable conditions. That the terms 
of the Peace of Nicias, which in 421 concluded the first phase 
of the war, were rather in favour of Sp.arta t han of Athens was 
due almost entirely to the energy and insight of an individual 
Spartan, Brasidas (r/.w.), and the disastrous attempt of Athens 
to regain its lost land-empire. The final siu^cess of Sparta 
and liie capture of Athens in 405 w<‘re brought about partly 
by the treachery of Alci blades, who indiu’cd the state to send 
Gylippiis to conduct the defence of Syraiaisc, to fortify Dccclca 
in northern Atti(?a, and to adopt a vigorous poVuy of aiding 
Athenian allies to revolt. The lack of funds which w^onld have 
proved fatal to Spartan naval w'urfare was remedied by the 
intervention of Persia, which supplied large subsidies, and 
Spartan good fortune culminated in tlui possession at this 
time of an admiral of boundless vigour and considerable 
military ability, Lysander, to whom much of Sparta’s success 
is attributable. 

The 4th Century , — The fall of Athens left Sparta once again 
supreme in the Greek world and demonstrated clearly her 
total unfitness for rule. E^Trywhere democracy was replaced 
by a philo-Laconian oligarchy, usually consisting of ten men 
under a harmost or governc'jr pledged to Spartan 
Sfflp/" interests, and even in Laconia itself the narrow 
and selfish character of the Spartan rule led to a 
serious conspiracy. For a short time, indeed, under the 
energetic rule of Agesilaus, it seemed as if Sparta would pursue 
a Ht’llenic policy and carry on the war against Persia. But 
troubles soon broke out in Greece, Agesilaus was recalled from 
Asia Minor, and his schemes and successes were rendered fruit- 
less. Further, the naval activity displayed l)>* Sparta during the 
closing years of the Peloponnesian ^Va^ aliated when Persian 
subsidies were witlidrawm, and the ambitious projects of Ly- 
sander led to his disgrace, which was followed hy his death at 
Haliartusin 395. In the following year the Spartan na\w under 
Peisander, Agesilaus’ bn)ther-in-law, was defeated off Cnidus 
by the Persian fleet under Conon iuid Pharnabazus, and for 
the future Sparta (x*ased to be a maritime powTr. In Greece 
itself meanwhile the opposition to Sparta was growing increas- 
ingly powerful, find, though at Coronea Agesilaus had slightly 


the better of the Boeotians and at Corinth the Spartans main- 
tained their position, yet they felt it necessary to rid them- 
selves of Persian hostility and if possible use the Persian power 
to strengthen their own position at home: they therefore 
concluded with Artaxerxes II. the humiliating Peace of 
Antalcidas (387 b.c.), by which they surrendered to the Great 
King the Greek cities of the Asia Minor coast and of C>T)rus, tind 
stipulated for the independence of all other Greek cities. This 
last clause led to a long and desultory war with Thebes, which 
refused to acknowledge the independence of the Boeotian 
towns under its hegemony : the Cadmeia, the citadel of Thebes, 
•was treacherously seized by Phoebidas in 382 and held by the 
Spartans until 379. Still more momentous was the Spartan 
action in crushing the Olynthiac Confederation (see Olynthus), 
which might have been able to stay the grcAvth of Macedonian 
power. In 371 a fresh peacre congress was summoned at Sparia 
to ratify tlie Peac^ of Callias. Agiain the Thebans refused to 
renounce tlicir Boeotian hegemony, and the Spartan attempt 
at cocTcion ended in the defeat of ilie Spiirtan army at the 
battle of Leuctra and the death of its leader, King Cleombrotus. 
The result of the battle was to transfer the Greek supremacy 
from Sparta to Thebes. 

In the course of three expeditions to the Peloponnesc con- 
ducted hy Eparninondas, the greatest soldier and statesman 
Thebes ever produced, Sparta was weakened hy 
the loss of Messenia, w^hi(‘h was restored to an in- 
depcmdcjnt position with the newly built Me.ssene 
as its capital, and by tlic foundation of Megalopolis as the 
capital of Arcadia. Tlie invading army even made its w'ay 
into Laconia and devastated the whole of its southern portion; 
but the courage? and coolness of Agesilaus saved Sparta itself 
from attack. On Ej)amin()ndas* fourth expedition Sparta 
w'as again writhin an acc of capture, but once more the danger 
was averted just in time; and thougli at Mantinca (362 b.c.) 
the Th(*l)ans, together wdth the Arcadians, Messenians and 
Argives, gained a victory over the combined Mantinean, Athenian 
and S])artan forces, yet the death of Eparninondas in the battle 
more than C()unterbalan('(‘d the Theban vidory and led to the 
speedy break-up of their supremacy. But Sparta had neither 
tiic men nor the money to recover her lost position, and the 
continued existence on hcT borders of an independent Afessenia 
and Arcadia kept her in constant fear for her own safety. She 
did, indeed, join wdth Athens and Achaea in 353 to prevent 
Philip (i Macedon passing Thermopylai; and entering Phocis, 
but beyond this she took no part in the struggle of 
Greece witli the new^ power w'hich had sprung up on MMcedon. 
her nortlicrn borders. Ko Spartiatc fought on the 
field of Chacronea. After the battle, howTver, she refused to 
submit voluntarily to Philip, and w'as forced to do so by the 
deva.station of Laconia and the tninsference of certain border 
di.stricts to the neighbouring states of Argos, Arcadia and 
Messenia. During the absence of Alexander the Great in the 
East Agis III. revolted, but the rising w'as crushed by Anti- 
pater, and a similar attempt to throw’* off the Macedonian yoke 
made by Archidamus IV. in the troublous j)eriod which suc- 
ceedt‘d Alexander’s deatli w\as frustrated by Demetrius Polior- 
cete.s in 294 b.c. Tw'cnty-two years later the city w^as attacked 
by an immense force under pNTrhus, but Spartan bravciy* had 
not died out and the formidable enemy was repulsed, e\'en the 
w’omcn taking part in the defence of the city. About 244 an 
Aeiolian am\v overran Laconia, working irreparable harm and 
cariTing of!, it is said, 50,000 captives. 

But the social evils w’ithin the state W’ere even harder to 
combat than foes without. Avarice, luxuiy’* and the glaring 
inequality in the distribution of wealth, threatened to bring 
about the speedy fall of the state if no cure could be found.* 
Agis IV. and Cleomenes III. ((/q>v.) made an heroic and entirely 
disinterested attempt in the latter part of the 3rd renting’ to 
improve the conditions by a redistribution of land, a widening 
of the citizen body, and a restoration the old .severe training 
and simple life. But the evil was too deep-seated to be remedied 
by these artificial means; Agis w\as assassinated, and the 
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reforms of Qeomenes seem to have had no permanent effect. 
The reign of Qeomenes is marked also by a determined effort 
to cope with the rising power of the Achaean League (^.v.) and to 
recover for Sparta her long-lost supremacy in the Peloponnese, 
and even throughout Greece. The battle of Sellasia (222 b.c.), 
in which Qeomenes was defeated by the Achaeans and Antigonus 
Doson of Macedonia^ and the death of the king, which occurred 
shortly afterwards in Eg>'pt, put an end to these hopes. The 
same reign saw also an important constitutional change, the 
substitution of a board of patronomi for the ephors, w’hose 
power had become almost despotic, and the curtailment of the 
functions exercised by the gerousia; these measures were, 
however, cancelled by Antigonus. It was not long afterw’ards 
that the dual kingship ceased and Sparta fell under the sway 
of a scries of cruel and rapacious tyrants — Lycurgus, Machani- 
das, who was kille^d by Philopocmcn, and Nabis, who, if we 
may trust the accounts given by Polybius and Livy, was little 
better than a bandit chieftain, holding Sparta by means of 
extreme cruelty and oppression, and using mcrcenaiy^ troops to 
a large extent in his wars. 

T/ie Intervention of Rome, — We must admit, however, that a 
vigorous struggle was maintained with the Achaean Ix'ague 
and with Macedon until the Romans, after the conclusion of 
their war W’ith Philip V., stmt an arm> into Laconia under 
T. Quinctius Flamininus. Nabis was forced to capitulate, evacu- 
ating all his possessions outside Laconia, surrendering the 
I^conian seaports and his navy, and paying an indemnity 
of 500 talents (Livy xxxiv. 33-43). On the departure of the 
Romans he succeeded in rccovTring Gytliiurn, in spite of an 
attempt to relicv^(‘ it made by the Achaeans under Philopocmcn, 
but in an encounter he suffered a crushing defeat at the hands 
of that general, who for thirty days ravaged laconia unopposed. 
Nabis was assassinated in 192, and Sparta was forced by Philo- 
pocmcn to enrol itself as a member of the Achaean League 
under a phil-Acluujan aristocracy, Put this 
Uiuytf chronic disorders and disputes, v\hich led 

to armed intervention on the part of the Achaeans, 
who compelled the Spartans to submit to the overtlirow of their 
city walls, the dismissal of their mercenary troops, the recall 
of all exiles, the abandonment of the old Lycurgan constitution 
and the adoption of the AcLaean laws and institutions 
(188 B.C.). Again and again the relations between the Sjiartans 
.and the Achaean League formed tlic on’asion of disc ussions in 
the Roman senate or of the despatch of Roman cml)assic.s to 
Greece, but no decisive intervention took place until a fresh 
dispute about the position of Sp.arta in the league led to a dc'- 
cision of the Romans that Spirta, Corinth, Argos, An’udian 
Orchomenus and ITcraclea on Oeta should be severed from it. 
This resulted in an open breac li between tlie league and Rome, 
and eventually, in 146 B.C., after the sack of Corinth, in the 
dissolution of the Itvague and the annexation of G.ctcc to the 
Roman province of Macedonia. For Sparta the long era of 
war and intestine struggle had ceased and one of peace and a 
revived prosperity took its jilace, as is witnessed by tin- 
numerous extant inscriptions belonging to this })eriod. As 
an allied city it was exempt from direct liixation, though 
compelled on occasions to make “ voluntary ” presents to 
Roman ge?nerals. Political ambition was restricted to the 
tenure of the municipal magistracies, culminating in the offices 
of nomophylax, ephor and patronomiis. Augustus show'cd 
marked favour to the city, Hadrian twice visited it during hLs 
journeys in the East and acc^-pted the title of eponymous 
patronomus. The old warlike spirit found an outlet chiefly in 
the vigorous but peaceful contests held in the gv'mnasium, 
the balhplace, and the arena before the temple of Artemis 
Orthia : sometimes too it found a vent in actual campaigning, 
as when Spartans were enrolled for service against the Parthians 
by the em^ierors Lucius Verus, Septimius Severus and Cara- 
calla. Laconia was subsequently overrun, like so much of the 
Roman Empire, by barbarian hordes. 

Medieval Sparta.— In a.d. 3^ Alaric de.stro>^ed the city and 
at a later period Laconia was invaded and settled by Slavonic 
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tribes, especially tiie Melings and Ezerits, who in turn had to give 
way l>efore the advance of the B)'zantine power, though pre* 
serv^ing a partial independence in the mountainous regions^ 
The Franks on their arrival in the Morea found a fortified city 
named Lacedaemonia otiupying part of the site of ancient 
Sparta, and this continued to "exist, though greatly depopulated, 
even after Guillaume de Villehardouin had in 1248 -1249 founded 
the fortress and city of Misiihra, or Mistra, on a spur of Tay- 
getus some 3 m. north-west of Sparta. This passed shortly 
afterw-ards into the hands of the Pyziui tines, who retained it 
until the Turks under Mahommed 11 . captured it in 1460^ 
In 1687 it came into the possession of the Venetians, from whom 
it was wrested in 1715 by the Turks, Thus for nearly six 
centuries it was Mistra and not Sparta which formed the centre 
and focus of I-aconian historv\ 

The Modern City. — In 1834, after the War of Indeptinclence 
had resulted in the liberation of Grcei c, the modern town of 
Spariii was built on part of the ancient site from tlu‘ designs of 
Baron Jochmiis, and Mistra decayed until now it is in ruins 
and almost deserted. Sparta is the ciqiital of the prefecture 
(co/ios) of I.acedaemon and has a ])opulntion, ac‘<'onling to the 
census taken in 1907, of 4456 : but with the exi t'ption of several 
silk factories there is but little industiy , and the dev(‘lopment 
of the city is hainjicred by the iinh(‘altluni‘ss of its situation, 
its distance from the st-a and the absenee of railway communi- 
cation with the rest of Greece. As a result of ]>o])uiar elamour, 
however, a survey for a railway was lu‘gun in 1907, an event 
of great importance for the prosj)erity of S])arta and of the 
whole Eurotas Plain. 

11 . AkCHAEOlOr.V 

There is a wi ll-known passage in Thucydides which ninp 
thus; “Suppose the city of Spin la to be desiTted, and 
nothing left but the temples and the ground ])Ian, distant 
agt!s would be very unwilling to believe that the jiower of 
the Lacedaemonians was at. all equal to their fame. . . . 
Their <‘ity is not built ( onlinuou.sly, and bus no splendid temples 
or other edifa-es; it rather re.seinbles a grou]) of villages, like 
the ancient towns of IbOlas, and would tben fore make a jioor 
show “ (i. 10, trans. jowett). And tin* lirst feeding of most 
travellers who visit modern Sjiarta is one of disajipointment 
with the ancient n-mains : it is rather the Jim line.s.'> iuid gran- 
deur of tlic situation and the fa.s(‘ination of Mistra, with its 
grass-grown streets, its deca\dng Jioiises, its ruinid fortress 
and its beautiful Ihzantine chun hes, tliat remain as a lasting 
and cherished memory'. Until T905 the diief ancient buildings 
at Sparta were the llicatre, of which, howiwer, little shows 
above ground except portions of tlie ndainitig walls; llie sf>- 
called 'Jbmh of Leonidas, a (juadrangiilar building, iktIuijis a 
temple, constructed of immense hlixks of stone and contLining 
two chambers; the foundation of an ancient bridge ov<r the 
Kuiotas; the ruins of a circular structure; some remain*, of late 
Roman fortifications; several hriik buildings and mosaie pave- 
ments. To tht‘se must be added the inseriptions, seuljitures 
and other objircts c ollet led in the local museum, founded by 
Stamalakis in 1872 and enlarged in 1907, or built into the 
walls of houses or churchc^s. I'liough excavations were carried 
on near .Sparta, on the site of the Amyt ba-uni in 1890 liy Tsoun- 
tas, and in 1904 by Furtwilngler, and at the shrine of Menelaiis 
in Thcrapne by Ross in 1833 and 1841, and by Kastriotis in 
1889 and 1900, yet no organized work was tried in Sparta itself 
save the partial excavation of the “ round building under- 
taken in 1892 and 1893 by the American School at Athens ; the 
structure has bec:n since found to be a semicircular retaining- 
wall of good Hellenic work, though partly restored in Romai! 
times. 

In 1904 the British School at Athens began a thorough ex- 
ploration of l^conia, and in the following year extavalions wctc 
made atThalamae, Geronthrac, and Angelona near Monemvasia, 
while .'•evcral medieval fortresses were surveyed. In 1906 ex- 
cavations began in Sparta itself with results of great value, which 
have been published in the British School Annual^ vol. xii. sqq^ 
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A small circles” descri)>ed by Leake» but suba^iiently 
almost lost to view, proved to he a theatre-like building: cc«- 
fitrucled soon after a.d. 200 round the altar and in frcuit of tlie 
temple of ^temis Orthia. Htjre musical and gymnastic con- 
tests took place us well as the famous floggiug-drdeal (dfomor- 
iigosis). The tcnij>le, which <’an be dated to the and century b.c. 
rests on the foiii:<lation of an older temple of the 6th century^ 
and (lose beside it were found the scanty remains of a yet 
earlier ifiinplc;, dating from the 9th or even the 10th century. 
Tiie votive offerings in clay, anilxr, bronze, ivory and ie^ 
fouiitl in great j)rolusion witlun the prt( incl range from tlic 9th 
to tlie 4tli century B.c. and supply invaluable evidence for 
early Spartmi ert ? tYxy prove that S])tirla reached her artistic 
zenith in the 7th ceiilury and ihnt her decline had already 
hcgiiii in lIk; 61I1. In 3907 the sanctuary of Athciv'. “of tlwj 
Drazen House (XaA«i,otiKf><f) v as located on llie Acropolis 
iminedifiit-ciy above tlie rhealre, and though the actuail temple 
is almost coinydeteh’ de.'.troyed, fn\g!;m( nts of tlie capitals sliow 
th ill it was Doric in su lc, and Ik.* site has p oduced tlie longest 
exUint archaic inscrlptioii of Laconia, lumicrous bronze nails 
ai'id plait’s and a considtrablc number of votive offerings, some 
of lliciii of great interest. The Greek (ity-wall, built in .suc- 
ce.st;i\'e stages fnun the 4th to tlie znd c’cntiiry, was traced for 
u great part of its circ’ijit, winch naseaired 48 sladc's or nearly 
6 m. (J’olyl). ix, 2 j). "Jlie late Konian wail enelosiiig tlje Acro- 
y)cjlis, part of which probably dates from the yeais following 
the Golldc' raid of a.i>. 262, was also hivestigated. Bc’sides the 
actual buildings disc ovc-n^d, a number of points wvre fixed 
which gh’clly faeijitute lh(' .study of Sjmrtan tf^ymgraphy, 
based n]>ou the de.‘--cri]>tion left us b)‘ ra.usaiiias. l^ixcavations 
carried Cmi in io3o showed that the town of the* “ Idyceiu’an ’’ 
peiiod whic ti hi)' on the leit bank of the .Lurotas a little to the* 
south-east Oi .'"parla was rougjdy triangular in sliape, with its 
apex tu'A'ards the north: its area is aj>pro.s.iinat.ely c’(|ual to Umt 
cxl Spa.rtii., but denudation and de.striicilon have wioiight liavoc 
v.ith its buddings and nothing is kft save ruincxl foundation.s 
and broken i>oi.'5he!’ds. 
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Tovoypatjyta ttjj iu^ydjMj^'irdpTris (Athi‘ns, 1802); X. F. Crosbjq “ Tkc 
Topo^aphy of Sparta?* in Amnican foimiaf of Archaeolonv (TMncc- 
tou, i89i),"viii. 335 sqq,; and various articles in the British School 
dkinuai^ xii. sqq. 


lnfcnptions.i U. N. Tod »d A. t. B. Wace, OOtloguf of O* 
Sparta Museum (bxford, 190(1); British School Annual, 3£u. sqq., 
and the works cited under Laconia. 

Disdect : K. MwUonsiefwn) Ve tHuhnm taconisomm SwictO 

(Strasburg, xSSa); tt. Moister, Porine und Ac^ikr (Leipzig, 1904). 

Aft : M. N. Tod and A. T. B. Wacc, op, cU,\ H. Drcs.scl and 
Milchfiofcr, '* Dio autikon ICun.stwcrko aAis Sjiarta u. Umgehung ' 
in Athenische MiUeilungen^ ii. 293 sqq.; E. Bcnle, “ L'Art t Sparte, 
in Etudes sur le PMoponnisi (Paris, 11^55). (M. X. T.) 

SPARTACUS, leader in the 551 ave or Gladiatorial War against 
Rome (73-71 B.c), a Thracian by birth. He serve.d in tlie 
Roman army, but seems to liave de.scrted, for we are told that 
he* was taken prisoner and sold as a .slave. Destined for the 
aren-’, he, with a band of his fellow-gladiators, broke out of a 
training school at Capua and took refuge on Mt Vesuvius (73), 
Here he maintained himself as a captain of brigands, his 
lieutenants being two Cells named Crixiis andOciiomaus, who like 
himself had b(?cn gladiators. A hastily collctcled force of 3000 
men iiruler C. C'iraidius Tulchcr endeavoured to starve out the 
rebels, but the hitler clambered down the prec.’ipices and put 
the Roman.s to flight. Swarms of hardy and de.sperate men 
noiv joined the rebels, and when tin; praetor PLibhiis Variniiis 
look the fie ld against them he found them entrenched like a 
regular arm)' on tlu* plain. But they gave him the slip, and 
wlien Ik* advanced to storm their lines he found them de.^erted. 
From CaiTipania the; rtbcLs marched into Lucanui, a (‘ountry 
belter suited for guerrilla w'arfare. Variniu.s fc^llowed, but 
w'iis defeat C’d in scfveral (‘ngfigemcnts and narrowly e.seapcd 
being iakt.’ii jirisoncr. The; insurgents reoccupicd Campania, 
and h)' the defeat of C. TJioraniTis, the ciuae.stur uf A'arlnfu.s, 
c*hi allied j)o.‘»M.s.siun of noarl)* the whole of southern Italy, 
Nola and Nuc’eria in Cumpania, Thurii and Mclapontiim in 
Lucania wire sacked. Tlie senate at last de.'^jialched both 
ron.suls agc'.in.sl tlic rebels (72). TJu; Cerniaii davis iir.(l<*r 
O'ixiis tvere dcfcuilc’d at l\It. Cargnmis in Apulia l)\- the praetor 
Q. Arriu.s. Bui S]>arlacus overthrew' both con.*: ills, one* after 
the Ollier, and then pris.*;cd towards the Alps. Gains Cassius, 
governor of Cisalpine Caul, and llic praetor Gnaciis Alanliiis, 
who attemj)icd to sloj) liiiii, W'cre defeated at Mutina. I Vcedom 
was witliin right, but with fatal infalualion the slaves refused 
to aliandoii Itah*. Sjxu-tacuis led llicin again.st Rome, hut ilieir 
hearts seem to ha\'t‘ failed them; and instead of attac king tlie 
capital, lu; passed c»n again to Lucania. nic conduct of the 
war was now' c‘iUriu;1ed to the praetor Marcus Licinius Cra.'isus. 
In the ne xt halile S>p:ii'tacu.s w'as woisted and retreated towards 
the straits of 'Atessina., intc'iiding to cross into Sicily, where he 
would have Ik'cii w'clcc.nncd by frc‘.sli hordes of slaves; but the 
]>irates wl’o had agm’d to transport his army proved faitldess. 
Crassiis cjulcavourvd to .shut in the rebels by carrying a ditch 
and rampart right across tlie peninsula, hut Sparlacus forced the 
lines, and onc'e more lla[\' l;i)' at liis feel. Disunion, hoW’(‘VCT, 
w'a.s at wc'vk in the rc'hel camj). Tlic Gauls and German.s, 
who had W'ilhdrawn from the imin body, were attacked and 
dostro)'cd. Spartacus now tocdc up a strong position in the 
mountaiiU)iis coiir.lry c f Belelia (near Stroiigoli in Calabria) 
s.nd inflicted ii severe defeat on tin* vanguanl of the pursuing 
;’.rni)-. Ikit liis ir.en refused to retreat farther, and in a pitched 
battle whieh followed soon aftA*rw'ards the rebel army was an- 
nihilated, Spartac'us, who kxd stabbed his hor.'-e before the 
battle, fell .sword in liand. A body of Uie rebels wdiic-Ii had 
csi-aped from the* fu*I(I W’as met and cut to piec’es at the foot of 
the Alp.s by Pompe)’ (the Great), who was returning from Spain, 
rompey claimed the credit of finishing the war, and received 
I he honour of a triumph, while only a simpfc ot'ation was decreed 
to Crassus. Spartacus was a capable and energetic leader; 
he did his best to chock the excesses of tlie law'lcss bands which 
ho commanded, and treated his prisoners with humanity. HLs 
character has been misrepresented b)' Roman WTiters, W'hom 
his name inspired wHth terror dowm to the times of the empire. 

The story has to be pieced together from the vague and some- 
what discrepant acooiiiits of ITutaroh S-ii ; *z)> 

Axmian {HvIL civ. i. ix(> %2o), Klorus (ii. 8), Livy {EpiL 95-97), 
and the fragTnt*nts of the fir stories of Saflust, whose account fiee™ 
to have been full and gyai)hie. 
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SPARTANBUEGi a city and county^eat of Spartanbi&rg 
county^ South Carolina^ U.S.A., about 94 m, N.VV. of Columbia. 
Pop. (t69o)j 5S44i (1900), 11,3195, of whom 4269 were negroes; 
(1910, censu'i) * 7 ^ 5 * 7 * Spartanburg is served by the South- 
ern, the Charlestoa & Western Caixxlina (controlled by the 
Atlantic Coast line), the Glenn Springs, the Carolina, Clinch- 
& Ohio, and inter-urban (electric) railways. It is a thriv- 
ing city in a cotton-growing and cotton-iuanufacturing region, 
aboitt 800 ft. above tlie sea and 25 m. S.E. of the oilue Ridge. 
Spartanburg is the seat of Wofford College (^leihodist Episcopal, 
South; founded in 1850 with a bequest of IJenjainin Wofford, 
a local Methodist minister, and oi)enod in 1854), whitdi had, in 
1908, 12 instructors and 286 students; also oi Converse College 
(nonsectariiin; for women), which was founded by D. E. Con- 
verse in 1889, opened in 1890, and in 1908 had 22 instructors 
and 3S5 students. An annual musical festival is held here 
under the auspices of tlie Converse College Choral S(K'.iely. Four 
miles soutli of the city, at Cedar Spring, is the S^-utii Carolina 
Institution for the Etlucation of the Deaf and Blind, founded m 
a private institution in 1849 and taken over by the state in 
1857. There are g«dd- mines near the city; and SpavUinhuig 
county produces large crops of cotton. Cotton mills are tlie 
l)asi8 of the cit\’\s pros^xsity, and it has also a large wholesale, 
trade, iron-working esLablishments, and various man u lectures. 
The value of its factory product was ^^2,127,702 in 1005, or 
33*7 ^!o ill 1900, Spartanhurg was foiiiuied in 1787, 

and, altiiougli railway cominunicution with Columbia anil 
Charleston was oixnied in 1859, there was little growtli until 
the establishment of the first cotton mill in the vicinity in 1880; 
it WHS ehiU'tered as a city in this year. 

SPEAKER, a title of the presiding ofiicer in the legislatures 
of various countries. In the English parluunent tlh^ lonl (’lian- 
cellor acts as Speaker of the T Couse of Lords, but should iiis 
officii lie in commission the Crown usually appuints a Spt;aker 
to supfily his place, a case in point being that of Sir L. Shad well, 
vice-chancellor, who in 1835 was appointed Speakt r during the 
time the Groat Seal was in coinmLsion. Unlike thelh^nseof 
Comnu.ms, the Speaker of the House of Lor(N need not neces- 
sarily b«; a member of the House; Brougham in 1830 sat on tlu* 
woolsack as SfXiaker in his capacity of lord chaiK'ellor, being 
then plain Mr Brougham, his patent of nobility not having 
yet been miulo out. I'lic House of Lord;-* has al.‘0 dejiuiy 
Syieakers who arc appointed by comm ssion. The duties ol ti e 
Speaker of the House of Liirds are defined by a standing order 
as follows : “ The lord chancellor, when he speaks to the House, 
is always to speak uncovered, and is not to adj'.'iirii the House, 
or to do anything else as mouth of the Houm*, willi(Hit the 
consent of the Lords first liacl, except the ordinary thing about 
bills, which arc of course, wherein the Lords may likewise over- 
rule; as for preferring one bill before another, ami such-lib*; 
and in case of difference aniong the birds, it is to b*; ])ut to the 
question; and if the lord chancellor will speak to anything |>ar- 
ticularly he is to go to his own phv:c as a peer.” 1 he Speaker 
of the House of Lords, as compared with tlic Sjx aker of the 
House of Commons, is an official )Ut power; even liis seal, 
the woolsack, is technically outside the House. Cijntrary to 
the practice in the Commons, he acts as a strong parly man, 
making speeches on behalf of g<jvcrnrnent measures from I i.-. 
place as a peer. Proposals have from time to time been made 
for augmenting the powers of the Speaker of the House of 
Lords, but it has been pointed out that, as he is a minister of 
the Crown, and not chosen by the Hoiise itself, and moreover 
is often the meml)er of the least exjierience in the House, it 
would be inexpedient that he should exercise the same powers 
as the Sp€‘aker of the Commons. 

The Speaker of the House of Commons is always a member of 
that House, and though chosen by the mcml)t‘rs themselves 
(subject to the approval of the sovereign) from one of the great 
pcrfitical parties, he never either votes (except in the case of a 
tic) or speaks in his capacity as a member during tlie time he 
bolds office. His duty is to enforce the observ'once oi the 
ivries bud down for preserving order in the proceedings oi the 


Heu*?©; he puts enTV question and declares the determinatio n 
thereon. As “ mouth of the House ” ho eoninumicati s iu 
resolutions lo others, conveys its thanks, and expresse^ its cen- 
sure, its reprimands or its odmonitioxis. He issues warrxint:; 
for executing the orders of the House, as the comniiiuumt oi 
offenders, the issue of writs, the attendance of witnc!..-c;^ or 
prisoners in cuj>ti;dy, tcc. The symbol of bis authority is the 
muiv, which is borne IxHore I iin by the st*i jeant-at-anns when 
be enters or leaves the House; it reposes on t}>e UihU) when ho 
is in the chair, and it accoinpauies him 031 all slate fivM iuiv. 
'riio Sp.'aker takes ]ni i‘( d(‘nco of all comntonurs in tiie kingd-wa 
both by aiicitiil custom and by logislain'i* iJechtraCion (i \Vi\\ 
& Mary c. 21). liis salary is /5000 a yciu*. It is usual lo 
create a retiring Sj)i'aker a ix*i:r i f the realm, genfriilly wilii thv* 
rank of viscount. Tlw olVu.e is of grutt ei\ti(|Hily, and in tiie 
various eontlicts iKtwreii the Commons and the CVonuwas one 
of Considerable dillicully, especially wlien, c.s n;i«*utiipl<'<'e t>f li:o 
Hiaise, ho had to read petitions or addresses or lieuN'er in 
the presence of tlio sovereign spi'e* hes on tluir behalf. Tho 
first to wliom the title vais dtfiniicly given was Sir 'ILoniiis 
liungerford (d. 1398). 


A list of SpiVvktM’s, most of xvlu-m iinr s»*pava1<'tv notice.’, from 
i(’0«> is Hpt'i inleO. The tUiLo i>l rleciioa is n in hr.veki is ; — 


J . Croki! (lOoi). 

Sir h, (icuj.p. 

Sir U, ('icwf (i(o.|). 

T. T\’i( hit.r«(sr>n (toji). 

^‘‘.•iir 'J*. C’r»‘\vn (if»2,|). 

Sir H. Finch (i()20). 

Sir J. Finch (1O2.S). 
f. (Ib.nvilh* (iU;o). 

'■•HV. I.ciiihnll (H),jr»). 

!l. IMliaia (io.|7) 

F. Botis 

Sir'r. W klOvin^lon (i 050 )» 

C. ( litih; (i<»:,o)* 

Sir I.. Lon^t (lo.so). 

T, nampfylclo 
W. Say (iooo). 

Sir H. Grimston (jo(>u). 

Sir F. Tiirnonr (idoi). 

Sir J. Charlton (i<73). 

'’K. Sfymoiir (1073). 

Sir H. Sawyer (1U78). 

Sir VV. (I07i>), 

^\V. WiUiaJUs (loSo). 

J. Trevor (lO^,'.)). 

H. rowle (lOSo). 

Foky (iOi>h;. 

Sir ' 1 '. i.jUloton 
"K. Harley (1701) 

(r.nii of Ox ( quI). 

•*J. Smith (T/O,''.)- 
*Sir K. (.m.slow (170s). 

VV. Bromley (i;i.o). 

* Sp* akrjr in moiM 


Sir ' 1 ‘. tl.Liimer (1711,'. 

"S*. ('omi.ion tip:)) 

{I'Adl oj \\‘ ilh, 
low (ir.:-’*. 

'^Sir ]. CniU (1701), 

"Sir Ffc‘l(.hf‘»: Norum (1770^ 
{Luhl (iya/it.'v). 

*r. VV. C(,.rii\v..U (i;.‘ L 
VW W. Grriivill'- (I 

"'Tl. AO'iinglou 

( \ 'i..couni .'■u’iiffumt.': 

Sir J. Mill oi’-I (i-* o) 

( I .oyt! 

W Abhotl (iHnj) 

{Lohl ( Ar.s/. r). 

"“I I. C, M. Sutton 

( r/.'.( oitfU (.'iinU >'^ ui y), 

*J. Al)erc,rom)>v 

( 7 . f >nl Ott n ft'yii/fi IK). 

*C. Shaw J.etov.v 

(Vi'HonkU i^nttysU'v), 

"J. J'k Deiii/ui 

{ I 7 ‘;ro/o//! ( IrK'niif nt), 

*}[. H. Mr.irel (1K72) 

( Viticuvnt Ifiiinfuleh), 

VV. INiel (18H4) 

*\\\ C. (.iilly 

{Viixtmvft Srlhv). 

*J. VV. Lowthor (1003)* 

than onu pariianiiinU 


The title of SyM'aker i.-? also aj>])lief! to tlxr piesidin.; ' ffiei r 
of the variims legidative assemblies in Brili- h cohmie 
that of president being a7)plie(l to the presiding oHieu' (.1 t‘ u 
upper houses, legl.^-lative couneils as they are UMiahv u.Jli .k 
In Canada, however, tlio presidinj’; ofiii*(T botli of tl t: S. 
and the House of (ommons is tinned Speaker. In ilv.- 1. 
.Slates the Speaker of the Houstr <J Kepresental ives is an < lln-t r 
of considerable power fsee t ’NiTKi> Statks ; Pnlillod Jns'litudoyi* 
AiTTHORiTihs. —Stubbs, C(.ni!,tititl(Ktial Ili^.loyy\ J. A. M.-.nni).", 
Lives of the Speaheva (1850); L. Lntnniis, 'I he Speaker^ ( huy 


3 Brother of Sir I’, f n v 

8 Spe-uIaTof tlur LoJ !' purl 

5 * Coiivictefl of hnbfry anU ' rprUlrU, i^iryi;. 

* First Speaker oi tlie Commons of (ireal Britain. 

6 Oi Sir !<• (ni'^iow, Speaker iu 1708 and ^reat-greaU 
;TeLit grunciFoii ol K*. Cbi low . i-cakcr in the second parlianu;nt oi 
Flizabetli. Arthur OnrhAV wa." iho firconel .Spe’xker to be elected 
five times! tho first siicnker to he .so elected was 'Ihomus Chaucet 
m the reiirn rd l-ienry V. Onslow also licld the Speakership for tho 
Umgent perio<l (1727 '*701). 

« Afterwards prime uujni.stcr. Was first Speaker ol the Commons 
of the Ihiited K:ing<^tom. 

7 First to be -peaker six times and seven timea 
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(zgoo) ; for the United States, J. Bryce, American Common- 
wealth, M. P. Follett’s The Speaker of the House of Representa- 
tives (New York, 1896); H. li. Fuller, Speakers of the House 
(Boston, 1909). 

SPEAR ( 0 . Eng. spere, 0 , II. Ger. sper, mod. Ger, speer, &c., 
cf. Lai. sparus; probably related to “ spar/' a beam), a weapon 
of offence. Developed from a sharp-headed stake, the spear 
may be reckoned, with the club, as among the most ancient of 
weapons. All the prehistoric races handled the spear; all 
savage folk thrust with it or hurl it; civilized man still keeps 
it as the lance and the boar-s|)ear; indeed, the bayonet is a 
spear-liead with the rifle for a shaft. 

Thtf English before the Norman conquest were a spear-bearing 
race. The freeman’s six-foot ashen spear was always near his 
hand; and its head is found beside the bones of every warrior. 
The casting javelin was commoner than the bow. Norman 
horsemen made the long lance, a dozen feet long, its pennon 
fluttering below the point, the knightly weapon. Throwing 
spears became rare, the Black Prince’s English knights wonder- 
ing at the Spanish fashion of casting darts. In the 14th cen- 
tury the vamplatc came into use as a guard for the lance hand 
above the grip. At this time also the coroncl head was devised 
for the lictter safeguard of the jousters, many of whom, how- 
ever, preferred the blunted or “rebated” point. The next 
step in development gave the shaft a swell towards the hand 
on both sides of the grip, a swell cxiiggerated in the jousting 
lance of the i6th century, which, fluted and hollowed, is found 
weighing twenty pounds, with a girth of as much as 27J in. 
at its broadest part. Leather “ burres ” were added IkjIow 
the grip and, before th(^ end of tlie 14th century, tlie weight of 
the jousting lance called for the use of the lance-rest, a hook 
or catch screwed to the right breast of the harness. 

The Scots, always weaker than the English in archery, 
favoured the long spear as the chief wwipon of the infantry, and 
from Falkirk onwards held their r»wn in their “ schiltron ” for- 
mation against all cavalry, until riddled and disarrayed by the 
arrow-flights. Their English enemy, when harquebusiers 
btjgan to oust the arcluTs, exchanged the old bills for those 
18 and 20 ft. pikes which bristled from the squares pro- 
tecting the “ shot.” At the same time, the English horsemen 
began to leave the lance for sw(»rd, pistol and musketoon. 
During the civil wars in the 17th century every man on foot was 
cither pikeman or musketeer. After 1675 the long pike gave 
way to the bayonet in its first sliajie of a dagger whose hilt 
could be struck into the muzzle of the musket, and, some four- 
teen years later, the bayqnet with a ring-catch gave the infantry- 
man the last form of his jiike. Sergeants, however, carried 
through the i8th century a “ halliert ” (q.v.) which, in its degen- 
erate form, bt*('ame a short pike, and infantr)’ oflicxjrs were 
sometimes armed with the spontoon. In 1816 certain dragoon 
regiments were given the lance which had been setm at work 
in the hands of Poles and Cossacks; and the weapon is still part 
of the service equipment although controversy is still hot over 
its value in action, its supporters urging the demoralizing effect 
of the lance against broken troops. Queen Victoria’s navy 
gave up, in favour of the cutlass bayonet, the pikes which 
w(Te once served out to repel attacks of boarders. At the 
present day the High Sheriff's party of javelin-men are the only 
Englishmen who march on foot with the ancient weapon. (See 
further T.ance.) 

SPECIES, a term, in its general and once familiar significance, 
applied indiscriminately to animate and inanimate objects 
and to abstract conceptions or ideas, as denoting a particular 
phase, or sort, in which anything might appear. In logic it 
came to be used as the translation of the Gr. cTSoy, and meant 
a number of individuals having common characters peculiar 
to them, and so forming a group which with other groups were 
includcMta higher group. The application of the term was 
purely nWve, for the higher group itself might be one of the 
“ speciSPPbr modes of a still higher group. In medicine it 
was used for the constituents of a prescription. In algebra 
it demoted the characters which represented quantities in an 
motion. 


SPECIES 

Early writers on natural history used the term in ks vague 
logical sense without limiting it to a special category in the 
hierarchy of classification. To John Ray, the famous English 
naturalist, the credit is generally given of first making species a 
definite term in zoology and botany, but Ray owed much of 
his classification to Kaspar orGaspard Bauhin (1550-1624), pro- 
fessor of Greek and of Anatomy and Botany at Basel, and much 
of his clear definition of terms to an unpublished MS. of Joachim 
Jung of Hamburg (is87*-i657). Sir W. T. Thisleton Dyer 
(Edinburgh Review, 1902, p. 370) thinks that Ray’s use of the 
word may be traced to the last-mentioned authors. It is 
clear, however, that through Ray’ work in the 17th century 
the common biological application of species became fixed 
much in its modern form, as denoting a group of animals or 
plants capable of interbreeding, and although not necessarily 
quite identical, with marked common characters. Working 
on these lines, and attaching special importance to common 
descent, naturalists applied the term with more and more 
precision, until Linnaeus, in his Pkilosophia botanica, gave the 
aphorism, “ species tot sunt diversae, quot diversae formae 
ab initio sunt creatae ” — “ just so many species are to be 
reckoned as there were forms created at the beginning.” 
Linnaeus’ invention of binomial nomenclature for designating 
species served systematic biology admirably, but at the .same 
time, by attaching preponderating importance to a particular 
grade in classification, crystallized the dcK:triiie of fixity. The 
lower grades in classification such as sub-species and varieties 
on the one hand, and the higher grades on the other, such as 
genera and families, were admitted to be human conceptions 
imposed on the living world, but sjiecies were concrete, objec- 
tive existences to be discovered and named. G. L. 1 -. Buffon 
and J. P. B. Lamarck practically conceded the objective 
existence of species in arguing that they might be modified 
by external conditions, nncl G. L. Cuvier proclaimed their fixity 
without reserve. Charles Darwin found the conception of 
species so definite and fixed that he chose for the title of his 
great book (1859) the words On the Origin of Species by 
Means of Natural Selection, although his exposition of evolu- 
tion applied equally to every grade in classification. E. B. 
Poulton, in an admirable discussion of contemporary views 
regarding species (presidential address to the Entomological 
Society of London 1904), has shown that Darwin did not believe 
in the objective existence of species, not only because he w’as led 
to discard the hypothesis of special creation as the explanation 
of the polymorphism of life, but because in practice as a working 
.systematist he could neither find for himself nor ascertain from 
other systematists any settled criteria by which a group of 
specimons could be elevated into a genus, accepted as a species, 
or regarded as a variety. 

The vast advance in knowledge of the existing forms of living 
things that has been acquired and recorded since 1859 has 
accentuated tlie difficulty of finding any morphological criteria 
for species. A few writers have insisted that they are discon- 
tinuous, and that real gaps exist between them. Equally great 
gaps, how^ever, may exist betwe^l males and females, betw^een 
climatic phasc*^ or summer and< winter forms. The attempt 
to find a physiological criterion has similarly failed; many 
forms that have lieen universally accepted as true species 
produce fertile hybrids (see Hybridism). In modem practice 
(sec Zoological Nomenclature) systematists no longer 
regard species as more than as an artificial rank in classification, 
to be applied chiefly for reasons of convenience, so that the 
word is reverting to its older logical significance. The word 
“ species ” now signifies a grade or rank in classification assigned 
by systematists to an assemblage of organic forms which they 
judge to be more closely interrelated by common descent than 
they are related to forms judged to be outside the species, and 
of which the known individuals, if they differ amongst them- 
selves, differ less markedly than they do from those outside the 
species, or, if differing markedly, are linked by intermediate 
forms. It is to be noted that the individuals may themselves 
be judged to fall into groups of minor rank, known as sub-species 
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or local varieties, but such subordinate assemblages are elevated 
to specific rank, if they appear not to intergrade so as to form 
a linked species, whilst on the other hand assemblages judged 
to be species are merged, or degraded to sub-species, if they are 
found to intergrade by discoveries of linking forms. A species, 
in short, is a subjective conception, and some writers, as for 
instance E* Ray Lankester, have ur^d that the word is so 
firmly associated with historical implications cf fixity which 
are now incongruous with its application, that it ought to be 
discarded from scientific nomenclature. 

In technical biology each species is design-^ed by two words, 
one for the genus, printed with an initial capital, and one for 
the particular species, printed without an initial capital in 
Zoology, whilst in Botany the habit once common to both sub- 
jects IS retained, and the specific name if derived from a proper 
name is printed with a capital. The two words are printed in 
italics, and may be followed by the name of the author who 
first described the species. Thus ** Canis vulpes Linnaeus ** 
is the specific designation of the common fox, Canis being 
the generic term common to dogs, wolves and so forth, and 
vtdpes indicating the particular species, whilst the attached 
autho^^s name indicates that Linnaeus first named the species 
in question. (P. c. M.) 

SPECIFICATION (from Med. Lat, specificalio, specificare, to 
enumerate or mention in detail), any detailed statement, 
especially one on which an estimate or plan is based, ..s the 
specification of a builder or architect (se Building). In 
patent law a specification is a description of an invention. An 
application for a patent must be accompanied by a specifica- 
tion, either provisional or complete. If a complc^tc specification 
does not accompany the application, it must bo forwarded 
usually within six months of the date of application, otherwise 
the application is deemed to be abandoned. A provisional 
specification declares the nature of the invention in general 
terms, while a complete specification dcscril)cs the invention 
in detail, and shows the manner in which it is to be carried out 
(see further Patents), 

In the civil law (see Accession) specification was the working 
up of a thing into a new product; for example, the making of brea<I 
from grain. The effect ot specification was that the original ownt;r 
lost his title in favour of the cn^ator of the new product, but had 
an action for the value of the materials. 

SPECIFIC PERFORMANCE, an equitable doctrine under 
which a court of equity, in certain exceptional cases where the 
normal legal remedy, i.e. damages, would not be a sufficient 
compensation, orders from a defaulting party a specific or actual 
performance of the thing which he had contracted to do. The 
courts act on their own discr<;tion in affording or refusing the 
relief of specific performance, and as a general rule will refuse 
that relief where the common law remedy is ade(|uate, where 
the court would be unable to superintend or enforce the execu- 
tion of its judgment, where the plaintiff has himself acted 
inequitably, or where the enforcement of specific performance 
would be unreasonable. Specific performance is usually con- 
fined to executory agreements, such as a conveytance or a lease 
of land; h is not usually enforced in the cases of personal acts 
or in those of contracts for personal service. In the case of 
a contract for the sale of a chattel the courts will only order 
specific performance when the chattel is of peculiar value to the 
purchaser and cannot be obtained elsewliere. The courts are 
guided considerably by precedent, and it is only by reference 
to a standard textbook that details can be obtained of the 
conditions and restrictions which hedge the jurisdiction of the 
courts. In Scots law specific performance, or ** implement,*' 
is part of the ordinary jurisdiction of the courts. 

See Fry on Specific Performance ; Ency, English Law^ tit. SiXicific 
Performance ** ; and Story, Equity Jurisprudence* 

SPECTACLES, the name given to flat glasses, prisms, spherical 
or cylindrical lenses, mechanically adjusted to the human eyes, 
so as to correct defects of vision (q.v,). They are made usually 
of crown glass or rock cia^stal (“ pebbles ”), the latter Ixring 
somewhat lighter and cooler to wear. They are mounted in 


rigid steel wire or gold frames, with fastening-pieces over the 
ears; single or double eye-glasses, and hand-glasses, or lorgnettes, 
being varieties of form, according to the circumstances and the 
wearer's taste. 

Preserves. — Preserves are used to conceal deformities or to 
protect the eyes in the many conditions where they cannot 
tolerate bright light, such as ulceration and inflammation of the 
cornea, certain diseases of the iris, ciliary body, choroid, and 
retina. They are made of bluish, “ smoked," or almost black 
coloured glass, and are of very various shapes, according to the 
amount of obscuration necessary. 

Pmm.— j-Prisms are of great value in cases of double vision 
due to a slight tendency to squinting, caused by weakness or 
over-action of the muscular apj)aralus of the eyeball. Prisms 
deflect rays of light towards their bases, Ilencc, if a prism 
is placed in front of the eye with its ba: e towards the nose, a 
ray of light falling upon it will be bent inwards, and seem to 
come from a point farther out from the axis of vision. Con- 
versely, if the base of the prism is turned towards tin* temple, the 
ray of light will set^m to come from a point nearer the axis, and 
will induce the eye to turn inwards, to conviTge towards its 
fellow. In cases of myopia or short-sight owing to w(‘akness ('f 
the internal recti muscles, the eyes in looking at a near object, 
instead of converging, tend to turn outwards, and so don bits 
vision results. If a suitable prism is placed in front of llic 
eyes the double vision may be prevented. These prisms may 
be combined with concave lenses, which correct the myopia, 
or, since a concave Itms may he considered as composed of two 
prisms united at their apice.s, the same cfftjct may bci olffained 
l)y making the distan(‘(^ hetwet^n the centres of the concave 
lenses greater than that Ix'tween the ctaitres of the pupils. 
Again, to obviate the necessity for excessive convtTgtmce 
of the eyes so common in hypermetropia, the centre of the pu|)il 
should be placed outside the centre of the corrective ('onvex 
lenses; these will then act as prisms with their l)ases inwiirds^ 
Where, on the other hand, there is no tendeiuy to s(juinting, 
(rare must be taken in selecting spectacles that the distances 
between the centres of the glass(*s and lh(^ centres of the pupll.'i 
arc quite equal, otherwise s(piinting, or at any rate great fatigue, 
(►f the eyes may be indiK'.ed. 

Spherical Lenses. — Biconcave, biconvex and conravo-convex 
(meniscus) lenses are ernploycxl in ophthalmic j)racli(‘e in tJie 
treatment of errors (;f refraction. Until recently these? spherical 
lenses were numbered in terms of tlieir focal Irn^.ff h, the inch 
being used as the unit. Owing prin(’ii)ally to diffeninces in the 
length of the inch in various countries lliis njttliod bad great 
inconveniences, and now tJic unit is tJie refractive power of a 
lens whose focal length is one metre. This unit is called a 
" dioptric ” (usually written “ D"). A lens of twice its strength 
has a refractive power of 2 D, and a focal length of half a metre, 
and so on. 

Concave Lenses are used in the treatment of myopia or short- 
sight. In this condition the eye is elongated from before back- 
wards, so that the retina lies behind the principal focus. All 
objects, therefore, which lie beyond a certain point (the conjugate 
focus of the dioptric system of the eye, the far point) are indis- 
tinctly seen; rays from them have not the necessary divergence 
to be focused in the retina, but may obtain it by I la? interposition 
of suitable concave lenses. Conca^'e hffiscs should nf;ver be used 
for work v/ithin the far point; but th<?y may be used in all ca.ses to 
improve distant vision, and in V(jry short-sighted persons to remove 
the far point so as to enable fine work such as sewing or reading 
to be done at a convenient distance. I'he weakest pair of 
concave lenses with which one can read clearly test types at 
a distance of 18 ft. is the measure of the amount of myopia, 
and this fully correcting glass may Ixi worn in the slighter forms 
oi short-sight. In hightjr degrees, where full correction might 
increase the myopia by inducing a strain of the accommodation, 
somewhat weaker glasses should he used for near work. In 
the highest degrees the comphrle (:orrectif)n may he employed, 
but lorgnettes are generally preferred, as tiicy can bf? removed 
when the eyes become fatigued. It muSt^bi? remembered that 
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short-.sig])t tends to increase during the early> espcdaJly the 
school, years of life, and that Jjygienic treatment,, good light, 
good type, and avoidance of stooping are important for its 
prevention. 

Convex JLemes . — In hypermetropia the retina is in front 
of the prineijjal foms oi. the eye. Hence in its condition of 
repose such an eye tannot distincaly see parallel rays from a 
distance and. f.till less, dive t gent rays from a injar object. The 
defect nia>' b(; overconu* more or less <!ornplctcly by the use of 
Ihe acc(?min(;dation. In the slighter forms no inconvenience 
may resuli ; l)ut in Ingher degrees prolonged work is apt to give 
Tisc to acijjng and watering of the eyes, headache, inability to 
read or st vv for any length of time, and even to double vision 
and internal strabisnnis. Such cases sbmdd be treated with 
convex lcnse\s, which should be theoretically of such a strength 
as to fully correct the hyperrnelropia. Jh*a(;lically it is found 
that a certain amcjunt of iiypermetro}.U€a remains latent, owing 
to spasm of tl'.e acconunodation, which relaxes only gradually. 
JM first glasses may be given of such a stninglli as to relieve the 
troul)lesomo symptoms; and the strength may b(; gradually 
inci eased till the total hypermetropia is corrected. Young 
a<lults vith . iight(T forms of hyjierinetropia need glasses only 
for near work; elderly people sliorJd have one pair of weak 
glatises for distant and anotlicr stronger pair for near vision. 
'J hc'.c he conveniently combined, as in Franklin pjlasses, 
•where il'.e u]}per half of tJic sj)ecUulo frame contains a weak 
lens, and tlu' lower Iialf, through winch tJie eye looks when 
reading, a stronger one. 

Anisonidrolnu . — It is diflif'ult to lay down rules for the 
Irci’-' iiuait of cases where the refraction of tlie t\v(.) eyes is unequal. 
If only one (‘ye is used, its anojnaly ^lioukl be alone corrected; 
wliere both arc usivl and neiirly of ecjual strength, correction 
of each often gives sat ii lai' lory n'suits. 

Prcshyojfio , — Vvhen di.-fant vir ion remains unaltered, but, 
owing to gradual failure of the aci'ommodativc apparatus of 
"the eye cler.r \ l,a'on vviihiii 8 in. l)<'(Mmes impossible, convex 
lenses slKjild he us(''l u r viradiog of such a strength as to enable 
the eye !«' r^c <'u..\viy about <S in,- distance. Presbyopia is 
urbitrarily ru-idi to v»>mmcn('e lit Die age of forty, because it is 
tlien that iJu? ut*] ^ l .peef.:: 'Ics for reading is generally felt; bill 
it app(-»ars iia(‘r in my^^ua iuul earlier in hypcrmcftropia. It 
advances \vi(h yc.irr, requiring from time to time spectacles 
of increasiiig sirt-ngili. 

Cylindrit'al — Tn astigmatism, owing to differences 

in thv^ relracilvo power (»f ihc various mo.'idians of the eye, great 
defect of s’.dir, fn eiUtMuly ac.com.];uni(.‘(l by sDvm* beadacho, 
4.K:curs. This c> Juliviru loay be oured completely, or greatly 
improved, b" tl.e u,-c of li-nses wIkjmj surfaces are segments of 
cylind<M-s. '.I'h -y u'.iy be iircd eldicr alone or in combination 
with spherical kus( s. The correction of astigmatism is in many 
eases a iriatti‘r of C(:midc!a!)l(‘ diiTM'uUy, but the results to 
•vision uliTKJst always reward ihc tn uble. 

CoT»v(»x specifirh’s wore invc'Titc t (see Tuott'P to’vvards the end of 
lb(5 i;uh century, perhaps tiy Koiifijr Hac(>n. Cnucii>'e glasses 
wort; iiilroiliuv'il sot)ii aiterwarus. Sir tJ. J.’. Airy, the astronomer, 
about rs.i;, cvMTri'inl his oavn ;i' iipo.niirin l>y Turivns of a cylnulrittiil 
Jens. IVrir'.copic ^UiKst's were intToUuceU by ]>r W. H. Wollaston. 

SPECTFOUELIOGHAFH, an instrnment for photographing 
the sun wdlii mono(’liromati<‘ liglit. Tn its simplest form it 
consi'.is of a direct-vision spectroscope, having an adjustable 
slit (called camera slit ”), instead of an (‘vepicco, in the focal 
plane of the observing teli hCo|)c. This slit is set in such a posi- 
tk>n as t(' transmit a single hue of the spectrum, f.Hf. the K line 
of calcium. Suppose a fixed image of tlie sun to be formed on 
llie collimator slit of this spcctroi.cope, and a photographic plate, 
vrilh its plane parullri to tbi* plane of tJie solar image, to be 
mounted almost in contact with the camera slit. The spectro- 
scopy is Ihtn moved parallel to itself, admitting to the collimator 
slit l^t from all parts of the sun’s disk. Thus a monochromatic 
image of tlie sun, formed of n great number of successive images 
uf the spectral line envployed, NN-ill be built up on the plate. As 
only light perraitfe^j to reach tlie plate is tlut of the calcium 


line, the resulting image will represent the distribution of calchini 
vapour in the sun’s atmosphere. The calcium clouds or flmeuli 
thus recorded arc invisible to the eye, and are not shown on 
direct solar photographs token in the ordinary ww. 

The calcium flocculi, on account of the brilliant reversals 
of the H and K lines to which they give rise, and the protecti(;n 
to the plate afforded by the diffuse dark bards in which these 
bright bnes occur, are easily photographed w'ith a spectrohelio 
graph of low dispersion. In the case of narrower lines, however, 
higher dispersion is required to prevent the light of the con- 
tinuous spectrum on cither side of the dark line from blotting 
out the monochromatic imagfj, A speclrohelicgraph which 
gives excellent results with the lines of calcium, hydn.*gen 
and iron is shown in the figure. This instrument, used since 
1905 in conjunction with the Snow (horizontal) telescope of the 
Mount Wilson Solar Observatory, was constructed in the 
obscjrvatory instrument shop in Pafadena. 

It consists of a heavy castdron ]ilatfonn ia) mounted on four 
steel bulls (h) which run in V guicks of hardened steel. Most of 
the weight of the instrument is floated on mercury contiiin<‘d in 
tlmnj troughs (c, r, c) whi(;h form pj-ert of the cast-iron base. The 
platform caiTitis the two slits, the collimator and camera objectives 
and the jirism-train. An inuige oI the sun, about 67 in. in diameter, 
is formed by ^inow t<!k‘sco])e on tlie collimator slit ((/). This 
slit is long enough (8| in.) to (‘xteiul entirely acrot;s the solar imagts 
and across such prominences of ordinary heiglit as may happen 10 
lie at the extremities of a v<u-tical diiimetor. After ])i'>:ung through 
the slit the diverging rays fall upon the 8 in. collimator objt ciive 
(e)y which ir, const ructed in the manner of a j^ortrait lens in order 
to give a sharp field of suflicienl diameter to include the entire 
solar image. In the Snow telescc^pe ratio of aperture I0 local 
length is i : 30. Hence light from any point on the slit will iill 
a circle about 2 in. in diann^ter on the collimator objecMive, iis iis 
focal kiiigth is (>o in. Since the diameter of the solar image is e'j 
in. thenV is a slight, but inapprt'ciablc loss of light from points 
in the image at tne* extremities of a vertical diameter. 

The rays, rendurtMl parallel by the collimator objectivt?, n!t?et 
a plane mirror (/) ol sih ered glass, which refl(?cls them to the prisms 
(g, gT 'riiese are ot dense flint-glass (Schott 0-102!, and cadi iais 
a refracting angle ot 63^29'. Th(‘ir width and lieignt are sulhric iit 
to transmit (at the position of minimum deviation) the- entire h.{‘:»ni 
received from the collimator. After being deviated i8<V' from th«,r 
original direction, tlie dispersed rays fall on the camera (dijeriive 
(//), wiiinh is exactly similar to ihe collimator objective, 'i his 
forms an iTn.'ige oi Hie solar sp('clium in its focal plane on the cariera 
slit (i). Beyond the camera slit, and almost in contact with it, 
the )»hotograj>hic plafe-cani(T (/) is mounted on a fixed support. 
In order to bring a spectral line upon the camt'ra slit, ll^e '•.lit is 
widely opened and the plane mirror (/) rotated until the line is 
seen. A cross-hair, in the foca.l piano of an eycpk’ce, is then moved 
horizontally until it coincick's with thi^ line in question. The ^.lit 
is na.rrow(‘d clown to the desired width, and moved as a whc.h! 
by a micronnder senw, until it coinciik s vvith the cro.ss-hair. I'lns 
(-yepiecc is removed and tliepbcjlographic plate (/?) placed in position. 
An electric motc'r, belted to a screw (/ or t') connected with thu 
spfct.ro heliograpli, is then started.' I'he serc'w moves the s]:ictro- 
iK'liograph at a perfectly uniioim rate across the fixed sc^Ie.r 
I’hus a monocliromatic* image of the sun is built uj) on tlie 
Iihotographic plate. 

The ,speftrol>(.‘]iograph, originally designed for photographing 
the solar promincnices, ilisclos(^d in its first applmation at the* 
Kenwood Obson-ator}' (Chicago, 1892) a new and unexjiiored 
region of the sun’s atmosphere. Bhotr graphs of the sou,r 
disk, taken with the H or K line, show extensive hirninuiis 
clouds (flocculi) of calcium vapour, vastly greiitrr in area th- n 
the sun-.spots. By setting the camera slit so as to admit to The 
photographic plate tht' light of the denser ('alcium vapour, W'hieh 
lies at low levels, or that of the rarc^r vapour at high levels, 
the phenomena of various sujierposed regions of the atrA(?sphere 
(-an be recorded. The lower and denser vapour appears 
bright clouds, but the cooler vapour, at higher levels, absorbs 
the light from l>elow and thus gives rise to dark clouds. 

The first photographs of the sun in hydrogen light were 
made wnth the spectrohcliograph in 1903. These revetd dark 
hydrogen flocculi, 'which appear to lie at a above that of 
the bright calcium flocculi. They also show less extensive 
bright flocculi, usually in the immediate neighbourhood ot 
sunspots, and frequently eruptive in character. These rise 

' Two screws, of different pitch, are provided, to give (different 
speeds. 
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ifOHi a low level, and sometimes reach considerable elevations | 
m the form of eruptive prominences. 

In such an exploration of the sim’s atmosphere it might be 
anticipated that definite currents, or some evidences of atmo- 
spheric circulation analogous to those familiar in terrestrial 
meteorology, would be discovered. Neither the forms n<.)r the 
isaotions of the calcium floccuU revealed the existence of such 




SPECTROSCOPY (from Lat. spedrum, an appearance, and 
Gr. trKoTTtLv, to see), that branch of ]>Iiysical scicri e which has 
for its province the investigation of spectra, which may, for our 
present purpose, be regarded ns the product of the rosolutmn 
of composite luminous radiations into more lunnogcneous 
components. The instruments which t fleet vsuch a resolution 
ai’c called spectroscopes. 
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Thn Fivn-foot SpoctTn1i«;liogm]»h 
of tl)C Mount vV^ilson Solar Observ- 
atory (caiucv.a camera slit aiul 
plate earner iu bojtiou). 




I. TninnJ iirfory. — Thv. annoniK'cment of the liisl discoveries 
m.'ule thrmigli t in* appli.iiil iou of s|>e( iroscopy, ihcii eall<‘d 
speclniin analysis, appealed to Ihe iinnginidion c/l the • cienlilio 
wc»rld i)ecause it. revealed n method of invest igating tlu' eluntieal 
nature of suhstaiacs indepemleni )y ( f Iheir distaracs: a new 
M.'iencc was thus created, iitiismueh as < hemi<'al analv.sis e(juld 
be applied to the sun and other stellar bodi» s. lUit ila* (m aiitiful 
simplicity of the first experiments, pointing apparently lo the 
conclusion llial ear.h element had its eharaei i.-ristie ami invarial le 


currents, but in the higher region s}u>svn by the li\ dr(,.'vn 
photograi)lis tlie distrilailion of the dark flocvuili tlv 

op(fration of definite forces, thougli their naiuro remained 
obscure until the spring of too8. At that tim(? rnonocliroma.iie 
photogi'aplis of the sun wore fir.st made on Moiin' Wibon w'itli 
the red (Ha) line of hydropm, previous hydr. ph.)tof/ra[)!j ; 
having been taken with U/ 3 , TTy or Ifo in »h ‘ bine or vio]»*f. 
On account of the relal ively great drengtli of Wn .'O a mn aVler- 
able distance from t!\e p!iot'»sp]\mr, th(^ riev/ phot.nf^raTvi s 
recorded floccul* at higli levels pre\i':)U Iv' uneXjdored. 'Pho 
form.s (.>f tlicse fh)cculi siiow that all siin- ;;> >ts are vortical in 
nature, and are probablv anal^goirs tr» t<Tre;fn’al na l-mes or 
tornadoes. Most of the s(dar vonier-; imlic.a^e ejnekwi-.e i 
rotation in the southern liemisph(?re and counter-clockwise ' 
rotation in the northern, as in lh<* ca-e ni terrestrial cyclon.-r. ! 
Bnt frequent exceptions hav(i been observed in which f.h(^ 
direction of rotation is revorsotl. Tl>(* studv of these vortices 
has led to the discovery of a magnetic fu'ld in fun-spots, 
apparently caused by electric convection in the vortices. 

it is evident that by the use of a specl.roheliogra]jh of suffi- 
ciently high dispersion, photographs may 1 k^ taken rd vapours 
in the sun represented by line.s narrower than llio^.e of caln’um i 
and hydrogen. Such work has been in pn-gre s Ijotli at Mount 
Wilson and at Meudon, and the erection of a spectrohcliograph I 
of 75 ft. focal length on Mount Wilson was at the end of 1908 1 
contemplated frr an early rlute. ’ 

DeKcriptions of spec tro heliographs by Hale, Dcsilandr'-s, Nowall j 
and others, may be found in various paj)ers in Af^iroptomy and 
Astrophysics ^ Astropky steal Journal ^ Compks rendus, fiulletin 
astronomipie, and other periodicals. (G. K. II.) j 


, spectrum whether in the free st le, or* wluu combio'^l with 
otiicr bodies, w;is soon Ibiind lf> fx- alfceled l)y eumjd" .il ioii:» 
i which all the subserjiienr. yr'ars of slixly have, not « ()ni)»lelely 
■ resolved. ( ompoimd bodie.s, \\v no'.v I^iaav, have iheir f/AO 
! spifcdra, and only v\ hen dis i‘»ei;itioii occurs < an the (ornptaiiid 
I show the niy.s charaderi.stic ol tiic eleriKsU. : ihis juinaj).: was 
I ;o be expected, hut it (.'.aim; a.s a sur[)nse and wa;. iif 1 readily 
I believed, that elemenis, as a rul'V possess more l Iran mie .' pert nun 
I according to the yrhys'eril einiditlous under which they lav'-nra; 
luminous. Sperlrnrn aiuily.si-; thus pa.s a.'d ()ui< l-;ly (/'.it » f the 
.‘da'-M: in v,hi«li jl,- nro’.u fxirfsise was “anal' .’s’’ a'd became 
on most dePcate and r)owerfnl method of in vi .d igaf :og mf»h*- 
cular properties; tlio « id nam being no longer appro; riaic, we 
now speak of the scienre (d “ S|)e(.lroKe(»py.'' ' V. llhln the 
limit of this article it is not. po.s.sible to give a eomph te account 
of this most intricate branch of physic.s; the writer there fore 
confine.s him.self to a summary (»f ilu? prohhans which n<iW engage 
.scientifu: attention, referring the reader for details to IJ. Kaycer’s 
excellent and complete Handlmrh dn S peclrosco pu\ 

2. !nstrmnentnL~-^\\c^ speeiroscojx; is an instrument wliidi 
allows us to c.xaminc the vil.iralioris sent out by a radiating 
.souht: it .sf'p.'iratc.s the eom[)om!nt parts if they a.-e homo- 
geneous, i.e. of defiriile periodicity, and then al.so giw.s u.s the 
distribution of inten.sitv along the homogeneous constituents^ 
This resolution into irnple periodic w'aves is arbitrary in the 
same sense as i.s the decompr)siiion of forces along a.'.sumcd 

* The; prrrsfTit w'ritcr belie\'es that Ik; was the first tO infrodiicc 
the wrrrd " S]ier,fi'OHCoifyy ’* in a loctTire ddiverod at the Koyal 
Inslilution in 18^2 {Proceed ing<i, vol. ix.). 
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axes; but, in the same way also the results are correct if the 
resolution is treated as an analytical device and in the final 
result account is taken of all the overlapping components. 
Spectroscopes generally consist of three parts: (t) the colli- 
mator; (2) the analysing apj)liancc, (3) the telescope. The slit 
of the collimator confines the light to a nearly linear source, 
the beam diverging from each j)oint of the source being subse- 
quently made panillcl by means of a lens. The parallelism, 
which is re(|uircd to avoid aberrations, otherwise introduced 
by the prism or grating, may often be omitted in instruments 
of small power. The jens may then be also dispensed with, 
and the whole collimator becomes unnecessary if the luminous 
source is narrow and at a great distance, as for instance in 
the case of the (Tescent of tlie sun near the second and third 
contact of a total solar eclipse. The telescope serN^es to examine 
the image of the slit and to measure the angular separation 
of the different slit images; when j)h()tographic methods arc 
employed the telescope is replaced l)y a camera. 

The analysing appliance constitutes the main feature of a 
spectroscope. Jt may consist of one of the following : — 
a. A prism or a train of prisms. Thcise arc cmj)loycd in 
instruments of small power, especially when luminosity is a 
consideration ; but their advantage in this rcspcft is to a great 
extent lost, when, in order to s(?ciire increased resolving j)ower, 
the size of the prisms, or their number, is unduly increased. 

h. A grating. Through 11 . A. Rowland's efforts the con- 
.stniction of gratings has been improved to such an extent that 
their use is becoming univ(Tsal wliencver great power or accuracy 
is required. By intniduc’ing the concave grating which (see 
Diffraction of Light, ^ 8) allows us to disj)ensc with all 
l(‘nses, Rowland produced a revolution in spectroscopic measure- 
ment. At prcst'nt wci have .still to content ourselves with a 
much diminished intensity of light when working with gratings, 
but t}u.‘r(} is some Jiope that the efforts to concentrate the light 
into one spectrum will soon be successful. 

r. An <5chclon grating. Imagine a horizontal section of a 
beam of light, and this section divided into a number of equal 
parts. L(?t somehow or other retardations be introduced so 
that the opt i<’al length of the succ'essivc parts increases l)y the 
same (luantity h\, fi bcang some number and X the wave-length, 
if on erncrg(;ncc the different portions be brought together at 
the ibcus it is ol.)vious that the optical action must be in every 
respect similar to that of a grating when the Hth order of spedrum 
is considered. A. Michclson produced the successive retarda- 
tions b\' inserting step-by-step plates of glass of ecjual thickness 
so that the different portions of the beam travcrseci thicknesses 
of glass equal lo ii\, 2 n\, 3W\, . * . NX. "J'he optical effect as 
r(‘gards r<?soh'ing power is the same as with a grating of N lines 
in the ;?lh order, but, nearly all the light not absorbed by the 
glass mav l)e concentrated in one or two orders.^ 

( 1 . Soi’nc other api)liance in which interference with long 
difference of path is made use of, such as the interferometer 
of Fabry and Perot, or Lummer's plate (see Interference of 
Light). 

I'he echelon and interferometer serve only a limited purpose, 
but must be called into action when the detailed structure of 
lines is to b(i examined. For the study of Zeeman effects (see 
MAGNKTO-Oarirs) the echelon seems specially adapted, while 
the grt?ai pliability of Fabry and Perot's methods, allowing a 
clear interpretation of results, is likely to secure them perma- 
nently an establish('d place in measurements of precision. 

The power of a spec'troscopc to perform its main function, 
which is to separate vibnitions of different but closely adjacent 
frequencies, is called its “ resolving power.” The limitation 
of power is introduced as in all optical instruments, bv the 
finit(‘ness of the length of a wave of light which causes the image 
of an indefinitely narrow slit to spread out over a finite width 
in the focal plane of the observing telescope. The so-called 
(iiffra('tion ” image of a homogeneously illuminated slit shows 
9i, central band limited on either side by a line along which the 

I « Micliclson, Astrophys. Journ. (1^9^), 8, p. 36; A. Schuster, 
Theory of Optics, p. 115. 


intensity is zero, and this band is accompanied by a number of 
fainter images corresponding to the diffraction rings of a star 
image in a telescope. Lord Rayleigh, to whom we owe the 
first general discussion of the theory of the spectroscope, found 
by observation that if two spectroscopic lines of frequencies 
fly and «3 are observed in an instrument, they are just seen as 
two separate lines when the centre of the central diffraction 
band of one coincides with the first minimum intensity of the 
other. In that case the image of the double line shows a diminu- 
tion of intensity along the centre, just sufficient to give a dear 
impression that we are not dealing with a single line, and the 
intensity at the minimum is o*8t of that at the j)oint of maximum 
illumination. We may say therefore that if the difference 
between the frecjiiencies and n., of the two waves is such that 
in the combined image of the slit the intensity at the minimum 
between the two maxima falls to o-8x, the lines are just resolved 
and;q (?Zj - H.j)may then be called the resolving power. There 
is something arbitrary in this definition, but as the practical 
irnj)ortance of the (jiicstion lies in the comparison between 
instruments of different types, the exact standard adopted is 
of minor importance, the chief consideration being simplicity 
of application. Lord Rayleigh’s expression for the resolving 
f)0wcr of different instruments is based on the assumption that 
th(j geometrical image of the slit is narrow compared with the 
width of the diffraction image. I'his condition is necessary 
if the full power of the instrument is to l)e called into action. 
Unfortunately considerations of luminosity compel th(? observer 
often to widen the slit much beyond the range within which the 
th(^oretical value of resolving power holds in practice. The 
extension of the investigation to wide slil.s was first made by 
the present writer in the article “ wSpedroscopy ” in the 9th 
edition of the Encyclopaedia Briiannica, Rec’onsideration of 
the subject led him afterwards to modih' his vi(?ws to some 
extent, and he has since more fully clis<’iisscd the qiu'stion.*** 
Rasing the investigation on the same criterion of resolution 
as in the ('ase of narrow slits, we postulate for both narrow 
and wide slits that two lines are njsoh'cd when the intensity 
of the combined image falls to a value of o‘8to in the centre 
between the lines, the intensity at the maxima being unity. 
We must now however introduce a new (Tilcrion the “ purity ” 
and distinguish it from the resolving pow(T; the purity is defined 
by «j/(«, - ?/ ,), where ;/j and ;7._, are the freqneneies of two lines 
such that they would just be resolved with the width of slit used. 
With an indefiniti^ly narrow slit the purity is ecjual to the 
resolving powcT. As purity and rcjsolving fxiwer are essentially 
positive (juantities, in t he above expression must lie the greater 
of the two frecjiicneies. With wide slits the difference n^ 
depends on thenr width. If we write P— /> R where P denotes 
the purity and R the resoh'ing power, we may call p the ‘‘ purity- 
factor.” In the paper quoted the numcri(‘al values of p are 
given for different widths of slit, and a table shows to what 
extent the loss of ])urity clue to a widening of the slit is accom- 
panied by a gain in luminosity. The general results may be 
summarized as follows : if the width of the slit is equal to /X/4D 
(where X is the wave-length concerned, D the diameter of the 
collimator lens, and / its focal length) practically full resolving 
power is obtained and a further narrowing of the sUt would lead 
to loss of light without corresponding gain. Wc call a slit of 
this width a “ normal slit.” With a slit width equal to twice 
the normal one w'c lose 6 % t)f resolution, but obtain twice the 
intensity pf light. \Vith a slit equal in width to eight times the 
normal oni^^thc purity is reduced to o*45R, so that we lose rather 
more than half the resolving power and increase the light 37 
times. If wc widen the slit still further rapid loss of purity 
results, with very little gain in light, the maximum luminosity 
obtainable w’ith an indefinitely wide slit being four times that 
obtained with the normal one. It follows that for observations 
in which light is a consideration spectroscopes should be used 
which give about twice the resohdng power of that actually 
required ; yre may then use a slit having a width of nearly eight 
times that of the normal one. 

* Astrophrs. Journ. (1905), 21, p. 197. 
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Theoretical resolving power can only be obtained when the 
whole collimator is filled with light and further (as pointed out 
by Lord Rayleigh in the course of discussion during a meeting 
of the ** Optical Convention ■’ in London, 1905) each portion 
of the collimator must be illuminated by each portion of the 
luminous source. These conditions may be generally satisfied 
by projecting the image of the source on the slit with a lens of 
sufficient aperture. When the slit is narrow light is lost through 
diffraction unless the angular aperture of this condensing lens, 
as viewed from the slit, is considerably greater than that of 
the collimator lens. 

When spectroscopes are used for stellar purposes further 
considerations have to be taken account of in thc?ir construction; 
and these are discussed in a paper by II. F. Newall.^ 

3. Spectroscopic M eastiremcnts and Standards of Wave-Length . — 
All spectroscopic measurement sliould be reduced to wave- 
lengths or wave-fre^qnencies, by a proc’css of interpolation 
between lines the wave-lengths of which are known with sufficient 
accuracy. The most convenient unit is that adopted by the 
International Union of Solar Research and is called an Angstrom 
(A); and is equal to io‘^ cms. A. Perot and C. Fabry, employing 
their interferometer methods, have compared llic wave-length 
of the red cadmium line with the standard metre in Paris and 
found it to he equal to 6438*4696 A, the observations being 
taken in dry air at 18 ' C and at a pressure of 76 cms. (^—980*665^ 
This number agrees singularly well with that iletcrmined in 
1893 by Michclson, who found for the same line 6438*4700. 
Perot number is now definitely adoptt'd to define tlui Angstrom, 
and need never be altered, for should at some future time 
further reseiirches reveal a minute error, it will l»c only necessary 
to change slightly the temperature or j)ressiire of the air in which 
the wave-length is measured. A number of sec'ondary standards 
separated by aboyt 50 A, and tertiary standards at intervals 
of from 5 to JO A have also been determined. Py means of 
these, spectroscopists are enabled to m(‘asnre by interpolation 
the wave-length of any line* they may wish to determine. Inter- 
polation is easy in the case of all observations taken with a 
grating. In the ease of a prism some caution is n(‘cessary 
unless the standards used are v(‘ry close togetluT. I'he most 
convenient and accajrate formula of int(‘rpolalion seems to be 
that discovered by J. F. Hartmann. If I) is the measured 
deviation of a ray, and Dy, c and a are four constants, the 
equation 

X A -I — 

(l> “!>(.)** 

seems to represent the connexion between deviation and wave- 
length with consideraldc accuracy for prisms constructed with 
the ordinary media. 

The constant a has the same value 1*2 for crown and flint 
glass, so that there are only three disjjosable constants left. 
In many cases it is sufficient to .substitute unity for a and 
write 


which gives a convenient formula, which in this form was 
first used by A. Cornu. If within the range; 5100- 3700 A, the 
constants are determined once for all, the formula seems capable 
of giving by interpolation results accurate to 0*2 A, but as a rule 
the range to which the formula is applied will be much le.ss with 
a corresponding gain in the accuracy of the results. 

Every observer should not only record the resolving power 
of the instrument he uses, but also the purity-factor as defined 
above. The resolving power in the case of gratings is simply 
luw, where m is the order of spectrum used, and n the total 
number of lines ruled on tlic grating. In the case of prisms the 
resolving power is — /(J/x/rAX where / is the effective thickness 
of the medium traversed by the ray. If /., and /, are thicknesses 
traversed by the extreme rays,/=-/^-/,, and if, as is usually the 
case, the prism is filled right up to its refraction cap, /, = o, and 
i becomes equal to the greatest thickness of the medium which 
is made use of. When compound prisms are used in which; 

* Monthly Notices R.A.S. (1905), 65, p. 605. 


for the purpose of obtaining smaller deviation, one part of the 
compound acts in opposition to the other, the resolving power 
of the opposing portion must be deducted in calculating the 
power of the whole. Opticians should supply .sufficient informa- 
tion of the dispersive properties of their materials to allow 
dfjL dk to be calculated easily for different parts of the spectrum. 

The dclorminalion of the purily-fact or requires the measure- 
ment of the width of the slit. I'liis is best obtained by optical 
means. The collimator of a spectroscope should be (ictached, 
or moved so as to admit of the introduction of an auxiliary slit 
at a distance from the collimator lens equal to its focal length. 
If a source of light be placed behind the auxiliary slit a 
parallel beam of light will pass within the collimator and tall 
on the slit the wiclth of which is to be measured. With fairly 
homogeneous light the diffrai'tion pattiTn may be observi'd 
at a distance, varying wdth the width t)f the slit from about 
the length of the collimatiir to one (piartcr of that length. 
From the measured distances of the diffraction bands the width 
of the slit may be easily deduced. 

4. Methods oj Observation and Range, of Wave-I,engthsr Visual 
observation is limited to the range of fre(|uencies to whi<'li our 
eyes are sensitive. Defining osi'illation as is usual in sjiectro- 
seopic measurement by wave-length, the visible .spectrum is 
found to extend from about 7700 to A. In importance 
next to visual observation, and in the opinion of some, siir]mssing 
it, is the photographic method. We are enabled by means of 
it to extend materially the range of our ob.servation, espcciallv 
if the ordinary kinds of glass, which strongly absorb ultra- 
violet light, are avoided, and, when necessary, n'placed by 
(piartz. It is in this manner easy to rt'iich a wave-length of 
3000 A, and, with certain precautions, 1800 A. At that point, 
however, (juartz and even atmosphcTic air berou’e strongly 
absorbent and the expensive fluors[)ar becomes i)ic‘ only medium 
that can be used. Hydrogen still remains transparent. 'J’he 
beautiful rc'sean lies of V. Sc’liiirnann •• have shown, liowever, 
that w'ith the help of speetroseopts void of air and sjiec'ially 
pn‘pan‘(l photograjihie plat(‘s, spec’tra can he registered as far 
down as 1 200 A. Lyman more recently has bi*en able Ic) obtain 
photographs as far down as 1030 A with thi; help of a (‘oneave 
grating placed in vacuo.*' Although tlic vibrations in the* 
infra-red have a considerably greater int(‘nsity, they an; more; 
difficult to register than those in the ultra-violet. IMiotogrupliie 
methods have been employed siu'ccssfully by Sir W. Alaiey 
us far as 20,000 A, but long exposures are necessary. Jlolo- 
mctric methods may be used with facility and advantage in tlu; 
investigation of the distribiilion f>f intensities in eontinuoiis 
or semi-eontiniious spectra but difficulties are met with in the 
case of line spectra. (Jood results in this respect have been 
obtained by li. W. Snow * and by JL P. Lewis,' line s as far as 
11,500 having been measuretd by the latter. More recently 
F. Pa.schen has further extended tlie method and addrcl a 
number (d infra red liiM*s to the spectra of helium, argon, oxygen 
and other elernent.s. In tlic case of helium one line W'as found 
with a W'ave-length of 20,582 A. ('. V. Hoys’ mieroradionictcr 
has occasionally been made use of, and tiu; extreme; sensitiveness 
of the Crook(;s’ radiomett?r has also given cxcelh'rit results in 
the hands of H. Kiil)<;ns and JL F. Kic;liols. In the opinion 
of the writ(;r tlie latter instrument W'ill ultimately replace tlie 
bolometer, its only disadvantage being that the radiations have; 
to traverse the side of a vessel, and are therefore subject to 
absorption. In order to niccjrd line spectra it is by no means 
neces.sary that the receiving instrument (bolometer or radio- 
meter) shcjuld be linear in shape, for the separation of adjac'cmt 
lines may be obtained if the linear receiver be replaced by a 
narrow slit in a screen placed at the focus of the condensing 
lens. The sensitive vane or strip may then be placed behind 
the slit; its width will not affect the resolving power though 
there may be a diminution of sensitiveness, I’he longest weaves 

® Wied. Annaten (1901), 5, p. 349. 

* Astrophys. Journ. (1^)6), 23, p. 181. 

* Wiea. Annalen (1892), 47, p. 208. 

• Astrophys. Joum. (1895). 2, p. i. 

• Drude Annalen (1908), 27, p. 537 and (1909); *9. 
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obser\^ up to tlie present are those recorded by H. Rubens 
and r. Asclikinass ^ ( 0061 cms<i or 610,000 A). 

5. Methods of Rendering Gases Luminous . extreme flexi- 
bility of the plK^nomena shown by radiating gases renders it a 
matter of great importance to examine them under all possible 
conditions of luminosity. Gases, like atmospheric air, hydrogen 
i6r carbon dioxide di> n(»t liecome luminous if they are jdaced 
in tubes, even when lieoted up far beyond white heat as in tlw; 
electric furnace. 'Has need not m^ccssarily be intorj)r(jled as 
indicating the impossibility of rendering gases luminous by 
temperature only, lor the transparency of the gas for luminous 
radiations may be such tJial ilie emission is too weak to b(5 
detected, VMien tlwra is appreciable al)sorption as in the case 
of the vapours of chlorine, bromine, iodine, siil])lmr, selenium 
and iu*sciiic, liiminosity iKiglns at a red heat. Tims G. Salcl'^ 
observed that iodine gives a spectrum of bright bands when in 
contact witli a platinum spiral made white hot h>' an electric 
current, and J. Evershed ® lias shown that in this and other 
cases the temperature at which emission lieeomcs ajipreciablc 
is about 700°, It is only recently that owing to tlie introduction 
of carbon tubes heated electrically the excitement of tlie lumin- 
ous > ibralion.s of mol(Jcuk?s by ttjrnperaturc alone has br coinc 
an efiVc’tive method for the study of tlu ir spectra even in the 
case (if rnelals. Hitherto we were entirely and still arc gcmerally 
confined to electrical excitation or to chemical action as in 
tlie case of flamep. 

Ill the ordiiiaiy lalioratoiy the Ihin.^en flame has become 
universal, and a luiinlicr of substances, sucli as the salts of 
the alkalis and alkaline earths, show characteristic spectra 
when suitably placed in it. More information may lie gained 
witli the lielp of tlie oxyhydrog<m flame, which with its higher 
lempciat.ure has not Ix.'en use<] as freciucntly us it might have 
been, but \V. K. Hartley has einjiloyed it with great success, 
luid in cyanite (a silk-ate of aluininium) lias foiual a material 
wliidi is infusible at the leiiijieraturc of iJiis flame, and is 
Ihercfui e suit able to liold the substunc(‘ wliieli it is desired to 
examine. An inUT(\sling and instriieti\'< manner of introducing 
salts inl(j flames >vas discov'ered by A. Goun', wJio foired th.e air 
before it cnter<‘d tlie Ihmsen lairner, tliruugli a spray prodrnx' 
containing a salt in solution. By this method even such metals 
us iron and CO] )per may be made to show some (*f tlieir cluirao 
teristic lines in tlie Bunsen burner. The sjKCtra ]>rcHliic.cd 
under these circumstances have Ikx'II studied in detail by C, de 
VVultcville.^ 

Of more frequent use have been electric methods, owing 
to the gieatcr intensity of the radiations which they yiekl. 
Especially when large gratings ar<‘ cinjdoyed do we find that tlie 
electric arc alone s<‘<‘ins suflieient to give vibrations of tlie 
requisite power. 'Ihe metals may be introdiu'od into tlie an* 
in various way:;, and in some eases vliere they <’iui be oblaiued 
in suflu ient quanlil)' the inelullic electrodes may be used in the 
pkui. i f carbon poles. 

‘I he usual metliod of obtaining spectra by the discharges 
fror.i u Ki.limkorff eoil or ^V'imsl.ursl iiiaebino nced> no descrip- 
tiuii. The effects may he varied by altt'riiig the capaeity and 
s(.‘lf-)nduetion of the circuit wliich eontaiiis the sjiark gap. The 
insertion of self-induction ]»us the lahantage of avoiding the 
lines due to the gas througli which tlic spark is taken, hut it 
introduces otlaT elumges in the nature of the spark, so that th<* 
results obtained with iux^ w ithout self-induetioii are not directly 
comparable. Count Gnuiiont ® lias been able to obtain spectro- 
scopic evidence of tlie mct^dloids in a miner al by employing 
powerful condensers and heating the deelrodt's in an oxy hydro- 
gen fliimc wdien these (as is often tJie ease) arc not sufliciently 
conducting. 

When the substance to be examined spectroscojiically is in 
sululion the sjxirk may be taken from the solution, tvliich must 
then be used as kathtide of air. The condenser is in this case 

► 
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not neoessaiyi in fact better results are obtained without it^ 
Lecoq de Boisbaudran has appUed this method with considerable 
success^ and it is to be recommended wdienever only .small 
eledric power is at the disposal of the observer. To dimmish 
tlie resistance the current should pass through as small a hyte 
of liquid as possible. It is convenient to place the liquid in a 
short tube, a jilatinum wire scaled in at the bottom to convey 
the current reacliing to the level of the open end. If a thick- 
walled capillary tube is passed over the platinum tube and its 
length so adjusted that the liquid rises in it by capillary action 
just above the level of the lube, the spectrum may be examined 
directl)', and the loss of light due to the passage through the 
partially wetted surface of the walls of the tube is avoided. 

F(ir the investigation of the spectra of gases at reduced 
pressures the so-called Pliicker tubes (more generally but 
incorrectly called Geisslcr tubes) arc in common use. When 
the pressure becomes very low, inconvenience arises owing to the 
difliculty of establishing the discharge. In that case the mi'thod 
introduced by J. J. Thomson might with advanUige be more 
frequently employed. Ihomson ® places spherical bulbs inside 
thick spiral conductors through which the oscillating discharge 
of a powerful battery is led. The rapid variation in the inte nsity 
of the magnetic field causes a brilliant clcctrodeless discharge 
which is seen in the form of a ring passing near the inner walls 
of the bulb wdien tlic pressure is j)roperly adjusted. A variety 
of methods to render gases luminous should be at the com- 
mand (if tjie investigator, for nearly all show' some clistincti\'c 
])eculiarity and an\' new modification generally results in fresh 
facts btang brouglit to light, 'i’hus E. Goldstein " w'as able to show' 
that an increase in the current density is capable of destroying 
the w'ell -known spectra of the alkali metals, replacing them by 
quite a new set of lines. 

6. Theory of Radinlion . — Tlie general recognition of spectrum 
analysis as a metliod of jibysical and chemicul research occuned 
siinulianeoii: 1)' with the tlK^oretical foundation of tlie connexion 
lx‘tw'<‘en radiation and absorjition. Thougli the experimental 
and tJicoreticid developments wvre not necessarily dcfiendent 
on each oilier, and by k\x the ku’ger proportion of the. subject 
w'liich we now term Spectroscopy ” txiuld stand irresjiective 
of Gustav KircIiliolT s thennodynami('al investigations, there is 
no doubt that the latter was, iiislorieally speaking, the immediate 
cause of the k^'liug of confidence witli w'liich tlu* new branch oi 
science was n-ce'.vjd, for iioUiing imjircsses tlie scicr.tiflc w'orld 
mure stri'iigly tiuiii just tlial little touch ol mystery which 
attaches to a matJunuitical investigation whicli I'an only he 
understood by tlie lew, and is taken on trust by llie many, 
pro%ided that tlie author is a man who cominiUid.s general 
C(/nfidenee. ^^■llile Jhdfonr Stewart's w'(irk on the theory of 
exdianges was tuo easily understood and therefore loo easily 
ignored, the weak jioiiiLs in KirchhofT s cleveloimients are only 
now lieginning to be p<trccived. The inxesligations both of 
Balfour Slewiirt and e<f Kir(']iliolT arc based on tlu- idea of on 
endoMire at iinifonn temperature and the general results of the 
reasoning (ciilre in the coiii'lusion that the introduction of any 
body at tlie same lemjx'ratiire as the cm. Insure can make no 
diflerence to the streams of radiant cncrg>^ w'hich w^e imagine 
to traverse the ciK'losiire. This result, wdiich, accepting the 
possibility of liaviug an absolutely ojiaque enclosure of uniform 
tennH‘rature, was dearly proved b\' Balfour Stewart for the total 
ladiation, was further extended by Kirdilioff, who applied it 
(though i\ot with mathematical rigidity as is sometimes supposed) 
to the separate wave-lengths. All kirchhoff’s further eoiiclur 
sious iire ktsed on the assumption that tlie radiation transmitted 
througli a partially transparent Ixidy can be expressed in terms 
of tw\» independent factors (x) an absorption of the incid^ 
radiation, and (2) the radiation of the absorbing medium, which 
takes place equally in all directions. It is assumed further tliat 
tlw aUsorption is proportional to the incident radiation and (at 
any rate approximately) independent of the temperature, while 
the radiation is assumed to be a function of the temperature 

• Phil. Mag. 32, pp. 321, 445. 
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only and mdependent of the temperature «f tAie endosiire. This 
div sion into absorption and radiation is to some exteait artifir-iai 
and will have to be revised when the phenomena (if radiation 
are placed on a incchani(!al basis. For our present puriiose 
it is only necessary to point out the difificulty involved in the 
assumption that the radiation of a body is indqiendent of the 
temperatu ro of the enclosure. The prestnit writer drew attention 
to this difficnily as far l)a('k as i8Si/ when ho pointed out that 
tiie different intensities of different sptuitral lines nee^d not involve 
the consequence that in an enclosure of uniform temperature the 
ener£^’ is unequally partitioned between the corresponding 
degrees of freedom* ^Vhen the molecule is losing energy' the 
intensity of each kind of radiation depends principally on the 
rapidity with whi(di it can be renewed by molecular impacts. 
Th.e une(]ual intensities obsertTd indicate a difference in the 
cffe(’liveness of the channels through which energ)' is lost, and 
this need not be conncjcted with the ultimate stale of equilibrium 
when the body is kept at a uniform temperature. For our 
immediate purpose these considerations are of importance 
inasmuch as they bear on the (picslion how far tlie spectra 
emitted by gases arc thermal effects only. We generally observe 
spectra under conditions in which dissipation of energ\' takes 
pI'Lce, and it is not obvious that wo possess a definition of tem- 
perature which is strictly apph’cal>le to these oases. When, 
for .Instance, we observe the relation of the gas contained in a 
Pli’i 'k;;r tube through which an electric discharge is passing, 
there can he little doubt thfit the partition of energy- is very 
different from what it would be in thermal equilibrium. In 
consequence the question as to the ctmncxion of the spectrum 
with the temperature of the gas swrns to thcprvjsent wTiter to 
lose some of its force. We might define temperature in the 
case of a flame or vacuum tube by th^* temperature wdiich a 
small total-y reflecting body would tend to take up if placed at 
the spot, but this definition would fail in the case of a spark 
discharge. Adopting the definition W(i should have no difliculW 
in ]'»^oving that in a vacniiim tul)e gases may be luminous at very 
low tcm|>eratures, but we arc doubtful w'heihor sueli a (conclusion 
is verj' helpful towards the elucidation of our prolilem. Radia- 
tion is a molecular prot'ess, and wv. can s}')eak of the radiation of 
SI molcf'ule but not of its temperature. When we are tr}dng 
to bring radiation into connexion with tcm])eiMture, we must 
therefore take a sufficiently large gi'oup of molecules and compare 
their average energies witii the average radiation. Tlie question 
arisc.s wdicther in a vacuum di.sc.liarge, in whi('h only a conqiara- 
tively small proportion of the moku^uics are affected, we are to 
tiike the average radiation of tlie affeetvd portion or include tlie 
w'hol(! lot of molecules, wdiich ut any moment are not concerned 
in the dlscliarge at all. ddie two processe.s W'oulcl lead to entirely 
different njsults, The problem, wliich, in the opinion of the 
present writer, is lh(‘ one of interest and lias monj or less definitely 
been in the minds of tho.se who have discussed the subject, is 
wliether the type of wave sent out by a molecule only dcperuls 
on the internal energy of timt molecule, or on other ('onsidftra- 
tions such as the mode of excitement. The avenge energy of a 
medium containing a mixture of dissimilar elements possesses 
in this respect only a veiy^ secondary intCTcsl. 

We must now inejuire a little more closely into the mechanical 
conception of radiation. According to present ideas, tlic wave 
originates in a disturbance of electrons within the molec.uIc;s. 
The electrons responsible for the radiation arc probably few' 
and not directly involved in the structure of the alum, which 
according to the view at present in favour, is itself mad:- up 
of electrons. As there is undoubtecTIy a connexion betweetn 
thermal motion and radiation, the energy of these electrons 
with’n the atom must be suppo.sed to increase with tt^rnpen-a- 
ture. But w’c know also that in the complete radiation of a 
white body the radiative energy increases witli the fourth 
power of the absolute temperature. Hence a part of w'hat must 
be included in thermal energy^ is not simply proportional to 
temperature as is commonly assumed. The energ}^ of radiation 
in Hie medium and not in the molecule* Even ut the 
» Phil. Mag. (i88i), iz, p. zOi. 


highest tomperaturos at our command it is small compared 
with the eneit^" of translatx>ry inotioji, but as the temperaturo 
increases, it must ultimately gain the upper liand, and if thca'a 
is anyw'here sucii a tcnipemturc as that of several million 
degrees, the greater part of the total energy of a I ody wall be 
ouisidc the atom and molecular motion ultimut(‘ly becomes 
ncgligilile compared with it. IKil these spec'ululions, inleiTsting* 
and important as they are, lead us away from our maia 
subject. 

Considering the great variety of spectra, wliich one and the 
same body may possess, the idea lies near lliat free cle<‘trons 
may temporarily iiUaeh themselves to a mohnnile or detach 
themselves from it. thc?i\i)y altering llui const iiution of the 
vibrating system, 'rids is most likely to oi'cur in a disclmrge 
through a vacuum tube ar.d it is just there that tlie greatest 
variety of spt'clra is ob.serx'cd. 

It has been denied by some that pure iherinal motion can ever 
give rise to line spectra, but: that cilljcr ('henueal a t ion or impact 
of V lec Irons is n{‘cessar>’ to excite; the regular o .ciliations whkdi 
give ris* to line, spectra, d'herc is no (jnubt: lluit the imjiact 
of electrons is lik(;ly to bi' efff'irtive in this r» spect, but it must be 
r membered that all bodies raised to a sulileieut temperature are 
found to (‘jert electrons, .‘;o that the ])re*:t!n( e of ihe free electrons 
is itsoif a consequence of tempenaiure.. 'I'h:' vuw tluit visible 
radiation must he; e.xcit(*d by the imjJiU't of such v.w electron 
is thcreiore quite consiste.nl wiih the view that there is no 
essential difference bedween tlu' exeitoment due to chemical or 
electrical action and that rc.sulling from a snfficidJt increii::e of 
tempenitnre. 

Chemical action has frequ(‘nl]}' been suggested us being a 
mM’essary factor in tin* luminosity of llame, not only in tljc sense 
that it cause's a siiflic.icnt rise ol ti';niperatiirc but as fiirriiiihiiig 
some special and peculiar though imdrliMed stiinulii.s. An 
important ex])criment by C. (luuih T‘ seems however to show 
that the radiation oi metallic sails in a llame has an iiiten* .ity' 
equal to that Ixjlongmg to it m virtue ol its trmjxiraturc. 

If a short length of rikitinum wire hr iusi'rti’d vei*l«cally into 
a l'gl:tc?d Ihinseri bonier tiic iuniinoiis ii’'c may be U' ciJ as a slit 
anri view(?d directly tln-ongh a jiri.sin. now a small bi'iul of 

a salt of sodium or lithium ii; pluced In tlu; llarne ih-.- spLi U'iim 
of tli(‘ wliite hot. plat.mum is traversed by tlif d.Lik alc.oiqkion 
ol th(‘ ]) lines, d’his. is consi.sleiit with Kir.lilmll s I avand shows 
that the sodium in a flame po'^.svs.ses llu- same n l itiv'e radiation 
i and ab;()q)lion as sodium vapour heateil thermally to the 
tcnipc;ra(:ur(; of tlie flame.s. Ac cording t.> iudi'p' ndrrd experi- 
ments by I'ascheii llu* radiation of llio U li u* sent out by tlie 
so<lium ilarnc of siifiicieut deniiity is nearly ( quid to that of 
a hlai'k body at: the same l* pip ralnre.'* (Il'u.r more recent 
experiments confirm the idea that, the radiation of flatn(;.» is 
rnairdy d(;te;’mined by their mpei^alurc. 

The definition of !/ mperat on; given above, though difficult 
in the case* of a flame and pcrliafis still admis ;ble in the custt 
of an electric arc, luu r. ru/s ijrrM 'irie'j;; wnen .'i|->)>lied to tlui 
disruptive ]>henoTiu:na of a mark di'U’harve. 'riu; otdy sense 
in whh'h we might be jiis^hled in n ing the word temperature 
here is by taking aecoiint. of tiui eiv. rgy set fn e in tsvli discliurge 
and dj;;trlbnting it lutween the amount of ma t(;r to wliich 
Ihf? energy i.s snpyflied. ith a guess at the speeifie, heat we 
might then cak ulate the majumirn Penyicratun; to which tlie 
sul>stanc(; miglit he raised, if lliere were no loss ))y radiation 
or olhenv'ifK.;. But the moloenl -s affected by a .s])ark discharge 
.an; not in anv sen.^.e in couilihrinm a.s regards tliinr partition 
of energy and tlie word “ 1 •mpcn.tnre ("umol tln?reforc be 
ap])li(;d to them in the ordiuata' sens*;. We might poibaldy 
with advantage find some definition of what may b(; esdled 
** radiation temperature ’’ based on the relation between radiation 
and absorption in Kirchhoff’s sense, but further information 
ba.sed on (;xpcrim(;nt;il investigation is required. 

7. Limits of Homogeneity ani Structure of Lines .— A first 
approximation we may say that gases send out homogeneous. 

“ Wied. Ann, (1877), 271^ '477. 

» Ibid. (189.1), 51, P* 40- 
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radiations. A homogeneous oscillation is one which for all 
time is described by a circular function such as sin(n/-|-aX 
t being the time and n and a constants. The qualification 
that the circular function must apply to all time is important, 
and unless it is recognized as a necessary condition of homo^ 
geneity, confusion in the more intricate problems or radiation 
becomes inevitable. Thus if a molecule were set into vibra- 
tion at a specified time and oscillated according to the above 
equation during a finite period, it would not send out homo- 
geneous vibrations. In interpreting the phenomena observed 
in a spectroscope, it is necessary to remember that the instru- 
ment, as pointed out by l^ord Rayleigh, is itself a producer 
of homogeneity within the limits defined by its resolving 
power. A spectroscope may be compared to a mechanical 
harmonic, analyser which when fed with an irregular function 
of one variable represented by a curve supplies us with the sine 
curves into which the original function may be resolved. This 
analogy is useful because the application of P'ouricr’s analysis to 
the optical theory of spectroscopes has been doubted, and it may 
be urged in answer to tlic objections raisiid that the instrument 
acts in all respects like a mechanical analyser,^ the applica- 
bility of which has never been called into question. 

A limit to homogeneity of radiation is ultimately .set by the 
so-calJt^d Doppler effect, which is the change of wave length 
due to the translatory motion of the vibrating molecule from or 
towards the observer. If N be the frequency of a homogeneous 
vibration sent out by a molecule at rest, l.he apparent frequency 
will be N (i ±v/r), where V is the velocity of light and«> is the 
velocity of the line of sight, taken as positive if the di.stance 
from the observer increases. If all molecules moved with the 
velocity of mean square, the line would be drawn out into a 
band having on the frequency scale a width where v 

is now the velocity of mean .scpiarc. According to Maxwell’s 
law, however, the number of mohicules having a velocity in 
the line of sight lying between v ami v + rfw is proportional to 
where /if is equal 103 for u wa have therefore 
the ratio in the number of molecules having velocity u to those 
having no velocity in the line of .sight •22. We 

may therefore .still take 2lVu/ V to be the width of the band if 
we define its edge to be the frequency at which its intensity 
has fallen to 22 % of the central intensity. In the case of 
hydrogen rcnckTcd luminous in a vacuum tube we may put 
approximately u equal to 2000 metres p(T .second, if the Irans- 
latory motion of the luminous molecules is about the siime as 
that at the ordinary temperature. In that cose Aw/ For the 
half width of the band measured in wave lengths would be 
jj’io'-U, or, for the red line, the half width would be 0*044 
Michelson, who has compared the theoretical widening with that 
found exj)crimentally by means of his interferometer, had to 
use a somewhat more? ('omplicated expression for the comparison, 
as his visibility curve does not directly give intensities for 
particular frequencies hut an integral depending on a range 
of freq\)ency.“ Tie finds a remarkable agreement between the 
theoretical and experimental values, which it would be important 
to confirm with the more .suitable in.strumcnts which are now 
at our disposal, as we might in this way get an estimate of the 
energy of translatory motion of the luminous molecules. If the 
motion w(Te that of a body at white heat, or say a temperature 
of 1000®, the vebcity of mean square would be 3000 metres per 
.second and the apparent width of the band would be doubled. 
Michelson’s experiments therefore argue in favour of the view 
that the luminescence in a vacuum tube is similar to that pro- 
duced by phosphores(*encc where the translatory energy docs 
not correspond to the oscillatory energy — but further experi- 
ments are dasirablc. The experimental verification of the 
change^qf JfWjrt^ength due to a source moving in the line of 
sight fl^: 4 Mi^alized in the laboratory by A. Belopolsky and 
Princ(^^^|^itllK who substituted for the source an image 
formed straonary object in a rapidly moving mirror. 

» Phil. Mag. (1894). .S 7 » 

• Cf. Rayleign, P%7, P» *98 1 Michelson, Phil. 

Mag . (1892), 34, p. 280. ( 


The homogeneity of vibration may also be diminished by 
molecular impacts, but the number of shocks in a given time 
depends on pressure, and we may therefore expect to diminish the 
width of a line by diminishing the pressure. It is not, however, 
obvious that the sudden change of direction in the translatory 
motion, which is commonly called a molecular shock, necessarily 
also affects the phase of vibration. Experiments which will 
be discussed in g 10 seem to show that there is a difference in 
this respect between the impacts of similar and those of dis- 
similar molecules. When the lines are obtained under circum- 
stances which tend towards sharpness and homogeneity they 
arc often found to pos.sess complicated structures, single lines 
breaking up into two or more components of varying intensities. 
One of the most interesting examples is that furnished by the 
green mercury line, which when examined by a powerful Echelon 
spectro.scope splits up into a number of constituents which have 
been examined by several invc.stigators. Six companions to 
the mainlines are found with comparative case and certainty, and 
these have been carefully measured by Prince Galitziri,^ H. 
Stan.sfield * and L, Janicki.-' According to Stansfield there are 
three companion lines on cither side of a central line, which 
consists of two lines of unequal brightness. 

8. Distribution of Frequencies in Line Spectra. — It is natural 
to consider the frequencies of vibrations of radiating molecules 
as analogous to the different notes sent out by an acoustical 
vibrator. The efforts which were consequently made in I lie 
early days of spectroscopy to discover some num(?rical relation- 
ship between the different wave-lengths of the lines belonging 
to the same spectrum rather disregard the fact that even in 
acou.stics the relationship of integer numbers holds only in 
special and very simple cases. Some corroboration of the 
simple law was apparently found by Johnstone Sloncy, wIkj 
first noted that the frequencies of three out of the four x'isible 
hydrogen lines arc in ihc ratios 20 : 27 : 32. In other spectra 
such “ harmonic ” ratios were also discovered, but their search 
was abandoned when it was found that their number did not 
exceed that calculated by the laws of probabilit}* on the supposi- 
tion of a chance distribution.^' The next great step was made by 
J, J. Balmer, who showed that the four hydrogen lines in the 
visible part of the spectrum may be represented by the equation 

« r- A(i - 

where n is the reciprocal of the wat^e-lcngth and therefore 
proportional to the wave frequency, and .9 successively takes the 
values 3, 4, 5, 6. Balmer \s formula received a striking confirma.' 
tion when it was found to include the ultra-violet lines which 
w^ere disc'in'ered by Sir William Huggins in llic photographic 
.spectra of stars. The most complete hydrogen spectrum is 
that measured by Evershed^ in the flash spectrum obserxed 
during a total solar eclipse, and contains thirty-one lines, all of 
which agree with considerable accuracy with the formula, if 
the frecjiicncy number n is calculated correctly by reducing the 
wave-length to vacuo." 

It is a characteristic of Balmcr’s formula that the frequency 
approaches definite limit as s is increased, and it was soon 
discovered that in several other spectra besides hydrogen, scries 
of linos could he found, which gradually come nearer and nearer 
to each other as they become fainter, and approach a definite 
limit. Such series ought all to be capable of being represented 
by a formula resembling that of Balmer, but so far the exact 
form of the series has not been established with certainty. The 
more important of the different forms suggested are as follow : 

(i) w « A -h 5 4- (H. Kayser and C, Runge), 

(i) n (J. R. Rydberg). 

^ Bulletin Ahad. St Petersburg (1907), p. 159, 

* Phil. Mag. (September, 1909), 18, p. 371. 

® .4nti. d. Phys. (1909)1 29* p- 1833. 

® A. Schuster, Proc. Roy. Soc. (1881), 21, p. 337 

’ Phil. Trans. (1880), i7i,P» 619. 

^ Ibid. (1891), I97> P- 381. 

• The table so corrected will be found in C. Baly's Spectroscopy 
p. 472. 
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In all cases s represents the succession of integer numbers. 
In the last case we must put for r either s or j-fi according 
to the nature of the series, as will be explained further on. The 
first of the forms which contains three disposable constants did 
good service in the liands of their authors, but breaks down in 
important cases when odd powers of s have to be introduced 
in addition to the even powers. The second form contains 
two or three constants according as N is taken to have the same 
value for all elements or not. Rydberg favours the former 
view, but he does not attempt to obtain any very close approxi- 
mation between the observed and calculated values of the fre- 
quencies. Equation (3). which E. C. Pickering’ used in a special 
case, presently to be referred to, was put into a more general 
form by Thiele,** who, however, assumes N to have the same 
value for all spectra, and, not obtaining sufficient agreement, 
rejects the formula. J. Halm ** subsequently showed that, if 
N may differ in different cases, the equation is a ('onsiderable 
improvement on Rydberg’s. It then possesses four adjustable 
constants, and more can therefore be expected from it. All 
these forms arc put into the .shade by that which was introduced 
by Ritz, led thereto apparently by theoretical ('onsiderations. 
As he takes N to be .strictly the same for all elements the; equation 
has only three disposal.»lc constants A, a and b. It is found 
to be very markedly .superior to the other ccjuations. Its chief 
advantage appears, however, when the relationship between 
different series of the same element is taken into account. We 
therefore turn our attention to this relationship, 
i In the case of those elements in which we (^an repnisent the 
spectrum most completely by a number of series, it is generally 
found that they occur in groups of three which are closely 
related to each other. They were called by H. Kayser and E. 
Paschen “ Haupt serie,” “ ist Nebenserie./^ 2nd N^'benserie,*’ 
which is commonly translated ** JVincipal scries, Eirst 
subordinate series,” “ Second sulxu'dinate series,” Ihcse names 
become inconv^^nient when, as is generally th<^ case*, ea(^h of the 
series splits into groups of two or Ihret?, and we have to speak 
of the .se(;()nd or third number of the first or .s<;con(l subordinate 


branches must according to the above law correspond to the 
mo.st refrangible of the doublets of the trunk, and if the com- 
ponents of the doublets have different intensities the stronger 
components mu.st lie on different sides in the trunk and branch 
series. This is confirmed by observation. Rydberg discovered 
a second rttlationship, which, however, involving the assumed 
equation connecting the different lines, cannot be tested directly 
as long as these equations arc only approximate. On the other 
hand tlie law, once .shown to hold approximately, may be u.sed 
to te.st the sufficiency of a particular form of equation, Tliese 
forms all agree in making the fre(|uency negative when jr falls 
IhjIow a certain value s^. Rydberg’s set'ond law states that if 
the main branch series is taken the numerical value of 
corresponding to is equal to the frequt'ni'y of the least 
refrangible member of the trunk series. 

The two laws arc best iiiKlersto'.id by putting the equations in 
the form given them by Rydberg. 

For the trunk series ’write 


fU 1 

N ■ (1 

and for the main branch series 

(I -f x)’** 

Here <r and N are constants, while s as before is an inleger 
number. 

'I'he dihercncc between the frequencies of the roots (s-. «) is 
given by 


w* - 


^ LiT-i 




J-.. 


This is the first law. 

If further in the two equations wt* put s . ^ i, we obtain : 

This is th( second law. 

As luis alreatly been mentiimed, the law is only verified very 
roughly if Rydberg's form of equation is taken as correctly re- 
|m‘sentiiig the soriits. 1 ‘Ih; fact that the aildition of llie tc^m nil in- 
duced by Rilz not only gives a more salislactory rejireseiital ion 
of each series, but verities 1b<* above r«‘lat innslii]) with a much 
closer degree of ap]>roximat ion, ]>roves that Ritz's ecpiat ion tonus 
a market) stej) in tiu* right din ction. Acc.ording to him, the follow- 
ing etpiations nqireseni the connexion between the lines of the three 
related series. 


Trunk stories : + ~ 

~ N 

Main Tfranch Stjritrs ; 


I I 

n,' ... r _ I 

N 12 /V2“T ~ 


series. Moreover, a false impression is conveyed by the nonwin- 
clature, as the second subordinate series is niiich more closely 
related to the principal series than the first subordinate series. 
"J'he present writer, therefore, in his Theory of Optics, adopted 
different names, and called the series resp(’c.tiv( ly the “ "J’runk,” 
the “ Main Branch ” and the “ Side Branch,” the main branch 
being identical with the second sulxirdinate seri(‘s; the limit of 
frequency for high values of s is called the “ root ” of the series, 
and it is found in all cases that the two branchc^s have a common 
root at some point in the trunk. According to an important 
law discovered by Rydberg and .shortly afterwards indepen- 
dently by the writer, the frequency of the common root (d the 
tw^o branches is (-btained by subtracting the frecjuency of the 
root of the trunk from that of its least refrangihk? and strongest 
member. In the spectra of the alkali metals each line of the 
trunk is a doublet, and we may speak of a twin trunk springing 
out of the same root. In the same spectra the lint^s belonging 
to the two branches are also doublets. According to the above 
law the least refrangible memlxjr of the trunk being double, 
there must be two roots for the branches, and this is found to 
be the case. In fart the lines of each branch are also doublets, 
with common difference of frequency. There are, therefore, 
two main branches and two side branches, but these are not 
twins springing out of the same root, but parallel branches 
springing out of different though closely adjacent roots. It will 
also be noticed that the least refrangible of the doublets of the 

> Asirophys. Joum. (1896), 4, p. 369. 

• Ibid. (1897), 6 , P- 65. 

* Trans. Ast. Soc. Edin. (1905), 41, p. 551 . 


n 

Side I^rancli Scritrs: :f - ' ■ 
N 


T _ I 

12 T V “ [sH-M" 

H<T(? .V .stands fur an inlrger miiniMT iM-ginning with 2 for the 
trunk and ^ lt»r llic m.'iiii OraiK.li, and r n j)i<’srii1s lliu siiccessir)!! 
of mmilMtrs Tf), 2‘f), Ac. As Ritz jKiiiiis out, llie first two 
equations appear only to Ik; jiarlicular cases of llie form 
n T _ I 
K " (.s }- a)*** V 4- 

in which s and r have the form giv(‘n above. In the Iriink series 
s has tlie particular value 1*5, and in the main hraiieli series .v 
Juas the particular value 2, hut we should «;xjjer,t a weaker se t of 
lines to exist (Xjrresjionding t») tlie trunk strries with r 2-5 or 
corresjionding to the main branch series with .s 3, and in fact 
a whole succession of such s<;ries, 'taking tin; trunk and main 
branch series, we find lluy d(;])(;nd altogether on the lour constants : 
‘Oj, 6, ab while N is a universal constant idenlical with that 
deduced from the hydrogen seric;s. As an examjile of the accuracy 
obtained we give in the follo)4|iiig liibJe the figures for potassium. 
The lines of the trunk series amdoulde, hut for the sake of shortness 
tlie least refrangitMTOmponenffe here omitted. 

‘ , Spsetfu/tj^pf Potassium, 


'trunk Scries. 

Main liranch. 

Side Branch. 

S 

n 

A 

f , n 

A 

s 

n 

A 

2 

13036*8 

— 0*24 

1*5 I2 o 8 o *7 

0*00 

5 

17199*5 

0*00 

3 

24719-4 

-f 0'(X) 

2'5 


6 

1^^709*5 

0*00 

4 

29oo/>*7 

-f 0*12 

3 •3 M4''5’3 

O'OO 

7 

l90T/*2 

-h o*z6 

5 

31073*5 

-0*05' 4*5 ' 172»«*3 

4- 0*20 

8 

20188*0 

+ 070 

0 

32226*5 

-f 0*40 

5*5 18779*2 

-f- 0'22 




7 

3*939‘4 

- 0*05 

6*5 ; 19662*3 

4* 0*22 




8 

334n8-7 

— 0*08 

7*5 j 202247 

■f XTO 




9 

3373<>-2 

— 0*07 






10 

3397* ’4 

-0-23 
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W, M. Hicks ^ has modiiiod Rydberg's equation in a way similar 
to that of RUz as sliown 1 ))^ (3) above;* TJiis form lias the aavanlagc 
that the constants of tlic equation when applied to the spectra of 
the ailkali metaU show marked regularities. The most extensi\'c 
scries which has yet been observed is that of the trunk iierios of 
sodium wlien it ia obsei-v'od as an al^sorption Bpecla-nm; U. W. 
“Wood lias in that case measured as many as 50 lines belonging to 
this fterl(;s. 

The ddtieront series ha%'c cerlain characteristics which they s<«im 
to maintain wherever th(;y have been obtained. 'J'htas the trunk 
berks consists of Ikios which are easily reversed, while those of tlie 
side brancli are nebulous. The lines of the trunk seem to aj)]H:ar 
at low(5r temp(;ratur(!S, which may account for the fact tlial ft c'tn 
be obs<3rved iis ab?iorption lines. If we compare togf;thcr th<; 
fpectra of flic alkali metals we find that the doubV;tK of tlie 
liraiifili sericjs separate more and more as the wave-length increases. 
Roughly siieaking the difiereiice in frequ(;ncy is pitii»orlional to 
the square of the atomic weight. Taking sodium and lithium, we 
find in this way that the lithium lines ought to lie double and sepa- 
rated by 7 A. 'J‘hey havt; not, Jiowever, so iar as we know, been 
resolved. The roots of tlie three wiries liavc frequ(;ncics whicii 
diminish as the atomic weight increases, but not according to any 
siniph; l.nv. 

3 n the case of other metallic groups similar sr'ricjs have also Imh^h 
found, but wliih' in tlie case of tin; alkali /jroiip nearly the whole 
spectrum is r<‘}U’esenletl by llu5 c<»ml)in(‘fl set of three series, sucli 
is not llie case with o 1 . 1 i(?r ineUds. Tlie s])<!clTa of magn<*.siijm, 
Cidoiimi, zinc, ca'lmiitm and mercury giv'e tin* two brancli series, 
and cMcIi series is rejiealed three times willi constant tliff(;rencc 
of tnviuency. In tlicvv; idements the doulilels of the; alkali seiies 
are llierefofo rejilaced by trijilets. Strontium ahio gives trijilels, 
but only llie side branch series has been obiierved. In the spectrum 
of barium no series luis yet lK<‘n recognized. Tlie s])ectrum of 
Ij'hnm Jias been veiy carefully studied by Runge and I’ascheii. 
All its lines amingc themselves in tw'o fanulies ot scries, in other 
wcu'ds the sp<;ctrum looks like that of the superjiosiliou of two 
spectra similar to those preseulcid ]»y the alkali mtjials. J'^acli 
family consists of the trunk, maiji branch and sidt; bninch. dlie 
eoiudiision which was originally drawn from this fact that helium 
is a mixture of two gascjs has not been confirmed, as one of the 
wpec'.tra of oxygem is similarly constituUtd. 

\\’(; must reler to Kaysor and Runge's llaiuKmch for further 
details, as w<’.ll as for information on other sjieetra sucii as those; oi 
silver, thallium, indium and miuiganese, in which series lines have 
been found. 

Belore leaving the siibjecl, wo ret urn for a Tiiomc'nt to Ihesju ctrnni 
of liydrogen. In 189(1 Professor R. C. I’ickeriug discovercsd in 
till* slrnctun; of the star ^ Ihijijtis a sc;ries of lin<*s which sliowed 
a remarkable similarity to that of hydrogen, Jiaving the same root. 
Riiyser on exjiminiug the; sjieclruiti reoogiii/ed the fact th.at the; 
two setvies wore rel.ated to each other like the two branch sciie:., 
iiiul this was subseqiumtly coulirmed. If we Cimi]»:oe Ikilmer's 
Jormula witJi the gen(*.ral equation of Rilz, we find that the two 
can be made to agree if the onliiuLi v hycln *g< n spectrum is tliat of 
the side bninch series anil the constants 0 , c anct tl are all put 
equal to zero. In that case the main branch is found to represent 
the new’ series if a} and tA are also )>ut (‘qnal to zen), so tliat 

where r takes succf‘ssively the values 1 '3, 2*3, 3*3. A knowhulge of 
the constaiiLs now determines the trunk series, which should be 


"J'lu* least refrangible of iJie lines of this series should have a wavo- 
lenglh .t(>S7\S8, and a strong liiU' of llii.s wave-length lias indeed 
been found in llie sjiectra of stars which are made uj) of bright 
lines, as also in the sjieclra of some nebulae. It seems remarkalde, 
how’evi'r, that we should not have succeetle.d yet in reproducing in 
the liboraLory the trunk and main branch of the Iwtlrogen spectrum, 
if the s]H‘Ctra in question really bidong to hydrogen. 

('onsidering tlu* complexity of the suhjtv.t it is not snrprisfhg 
that the efforts to connect the^tftieally ttc possible periods 
of llie atom considered as a vibrating system Itave met with no 
considtnildo siicr<'ss. Ttvo methfifls of investigation are avail- 
able. The one endeavours to cleterniinc the conditions which 
are consistent with our knowledge of atomic c'onstitution derived 
from other sources and lead to sysheiftf pf ^’ih^ali^n similar to 
those of the actual atom. We might inen hope to particarizule 
or modify th^ie conditions so as to p|it them into more complete 
agreement. An attempt in that direction has been made with 
partial success by J. H. Jeans,® who sliowTd that a shell-like 
constitution of the atom, the shells being electrically charged, 

* Pfo^ Pby, Soc, (Z909), 83, p. 226 (abstract), 

Phil. Mag, {igot), 2, 421. 


would lead to systems of periods not unlike those of a series of 
lines such as is given h)' observation. The other method starts 
from the observed values of the periods, aiKl establishes a differ- 
ential eejuation from which these periods may be derived. This 
is done in tlie hope that some theoretical foundation may then 
l)e found for the equation. The pioneer in this direction is E. 
Riccke,® who deduced a differentid equation of the loth order. 
Kitz in the paper already mentioned follov/s in the footsteps of 
Riecke and elaborates the argument. On the whole it seems 
proba].)le that the system of moving electrons, which £w:c/)rding 
to a modern theory constitutxi the atom, is not directly con- 
cerned in thermal radiation, which would rather be due to a few 
more loosely connected electrons hanging on to the atom. 
The difficulty that a number of specUoscopic lines seem to 
involve at least an equal number of electrons may be got over 
by imagining that the atom may present several positions of 
equilibrium to the electron, which it may occupy in turn. A 
collision may be able to tlirow liie electrons from one of these 
positions to anotlier, Acrcording to this view the different 
lines are given out by different molceuk‘s, and we should have to 
tidce averages over a nuniher of molecules to oblain the complete 
spectrum, just as wv now lake averages of energy to obtain the 
temperature.^ If it slioiilcl be coiifij’ined that the period called 
N in the aliovc investigation is the .same for all elements, it must 
be intimaldy connected with the structure of tlic electron. 
At present the (juanlil;)' of el('ctrieily it carries, and tdso its mass, 
may be determined, and we can therefore derive units of length 
luid of mass fmm our electrical measurements. The quantity 
N may serve to fix the third fundamental unit. One further 
point <lcserve.s nolict;. l-»ord Rayleigh,^ who has also in- 
ve.stiga1ed vihraling systems giving series of lines approaching 
a definite limit of “ root,'’ remarks that \jy (h nainical reasoning 
wo are always led toe(]ua1ions giving the square of the period 
and not the period, while in llie o(juation repr(;s(;nting sjieclral 
series llu; simplest rosulis are obtained for Ijie first power of the 
l)eriod. Now it follows fiom Rydberg’s second law, put on a 
more accurate basis liy Rilz, tliat in one; (uise al any rat(‘ a ttegn- 
five period has reality and must be interpreted just as if it were 
positive. Tliis looks indcod as if the sijuare of the period were 
the determining quaniity, 

9. J)isiril>utioii of Frequencies in Band Sj^eetra . — In many cases 
the spectra of inokuniles consist of lines so closely ruled togetlier 
in groups as to give the iqqiearance oi continuous bunds unless 
high resolving })owcrs are enqiloyed. Such spectra seem to be 
eliaracteristic of (^onqilex molec'ulur structure, as they appear 
when compoiiiuls are raised to incraiuleseence without deeom- 
jiosilion, or wlien we examine the absorption spectra of vapours 
such as iodine and liromine and other cases where we know that 
llie miileeulo consists of more tlam one atom. 'I’hc bands 
often ap])ear in groups, and such spectra containing groups of 
bands wiien viewed tlirough small speclrosc(q>t*s sometimes 
give the appearances (^f the iiiitings of columns» Hence the name 
‘‘fluted spectra,’’ which is sometimes a))plied. Ea(‘h l>aiui, 
as has Invn .slated, is made up of lines indicating highly homo- 
geneous N'ibralitins. A systematii' study of the distribution 
of fretjuencies in those bands was first made by H. iH'slanclres,*’ 
who found that the successive differences in the frequencies 
formed an arithmetical progression. 

If 5 represents the sorii's of integer numbers the distribution 
of frequency may bo represented by 

w SE C -1- 13 s®, 

wore C .and B aiv constants. The brightest line, for which .s o, 
is called tlie “ head '* ot the band; and as s increases the lines 
diminish in intensity. The band fades towards the red or violet 
according as A is positive or negative, and the appearance is some- 
times complicated by the fact that sev’eral sets ol lines start from 
identical or closely acljoining heads. The equation which expressed 
*• Doslandrcs' law " was only given by its autlwr as an ^wproximate 
one. The careful measiiroin<'nts of Kayser and Range of the carbon 
baiidfe show’ that the successive differences in the freque ncies do 

® Drude's Annalcn (1900), 1, p. 399^ 

* Naiute (xti95), 5X, p. 293- 

® Phil. Mag. (1897), 44, p. 356. 

® CotnpUs fwniua (1885), zoo, p. xasS. 
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not quite k(^ep up with the mathoituitical e?q>re38ion but twd to 
become more equal. The distances between the two hrst lines is 
and is small com'pan^d with the frequency itself, which is B, 

11 this is the case it is obWous that au equation of the form 


does, for small values of 5, becomes identical with Deslandres* 
equation, a representing a constant which is large comjiared with 
unity. If w'e wish to be more general, while still adhering to 
Deslandres* law as a correct representation of the frequencies when 
5 is small, wc may write 

ft » A — JL-—, 

(a 4 M)- + a 

whore u is an additional conslanu 

We have now reduced the law for the bands to a form which wc 
have fountl a]>plicable to a series of lines, but with this important 
tliiieronce, that wliile a in the case of line s^icclra is a small correctivi‘ 
term, it now forms the constant on whidi an essential factor in the 
appearance of the band depends. Halm,* to whom wo owe a 
careful comparison of the above equation with the obsti'V’od fre- 
(juencics in a great number of sjiectra, atiacluul perhaps too much 
w<.i;;lit to the fact that it is capable of representing both line and 
baii-i spectra. It is no doubt important to recogui/-e that the two 
t;\ ]'es of spectra seem to roprostiiu two extrenni cases of one formula, 
1 lit* si ruiheant dii'fereiice being that in the lino sjioctrum the distance 
beiwetiii lines diminishes as w'e ixicedo from the head, wliile in t]ic‘ 
c.i>e of the luiid it iiicrcastJs, at any rate to begin with. But, on 
the oduT liiiii'.l, no oTie }.>relends to have found 1 Ik* rigorous expression 
tor the law, and the approjiriatc approximation may lidcc (piite 
different ii)rms when constants which are largo in one (iasc are small 
in Tiu! other. It would not then foni be correct to push this agree- 
meiu against Kitz's exjnvssioii, wliich is iiul aj^plicable to bands. 

A discussion of b:m .1 sy>eclra on a very broad basis was given 
by 'Jdiiele,'-^ w’ho n coniinonds a formula 

« = J'.i C*' +<•) •<- e)' 

fii i /’j(s +cj + •+()' 

wli rc v<f as befc»re represents the integer numbers and the other 
<]iK'nt jti<‘s involved arc constants. If f «= 1, we oldain Pickering's 
e iu ilion, which is the one advocated by Halm. Kqiiatinns of lids 
loriii have received a striking observational verilicaiion in so far 
je Lhey predici a tail or rout towarils \sh.ich the liiU's ultimately 
ten! uhcii A- is increased ind<‘fiiuU:Iy. Tliis fact bridgtiS ovtr tlie 
<li:'Linction bc:t\ve(‘n the 1 »and and line spectra. 'J lie distance 
b'‘’.\\c.'n llielin('= nu asuo' l on the Jre<)u<*n('A' se de d.o( 5 .s not, accord- 
ing I0 the e<[ualioii, incroase indehuilely Jroiu the he id dowuvwirds, 
bui lus a maximum which, in Pickering's ioiin us wrilti-n al)ove, 
i-. .;.ch(.'d when (.s- -f /u)- — Jrt. This gives a re.d wdue for a 
only v/lieti a is positive. H a is negative the fn'quency ]xiss«'s 
tlu-M'igh infinity and the maximum distance betweiui the liue.s 
occurs there. 11 we only assign positive values to n and tins band 
Ja.ii's away from the head, tlic line;.? at lirst increasing in distance. 
It a].]ivars from the o]).servatlons of A. S. King'' tliat in Hk.* c.;,-.'! 
of tlie so-calle<l spectrum of cyanogen the.se tails can )>** obf.erved. 
]f a negativ<.^ value of tlie frcvpiencv is a Imitte I, more coin pH<i;i. ted 
elleois may be predicted. A band iiiigljl in that case la<le away 
towards ^cru Jitapjencios, and as 5 iiicreasi-s, rcluni again Iro/ii 
inlhiity with dimini.'dniig dislanctss, the liead and IIm? l.-.i! j^ointjijg 
ill r.i*' same direction; 'or willi a different value (d const ant:-; a 
ban.! migVit fade away towards iiifiiiilo frequencies, then return 
tlirougii the whole range of the sjiectrum to zero Ireqiumcies, and. 
unce more return with ii.s tail near its head. The sam-; b.oi I may 
tlu r*:iore cro.ss it.s own head on the return journey. If we .adopt 
'i hiil 's. view that eacii ban I is arcompanif*. I \yy a strc<md branch 
lor which 5 has negative values tlie complication is stUl furiher 
iiicnased, but there does not seem to be sullicieiit renaosi to adopt 
tills view, , 

10. Effects of Varying Ehyucal Conditions. — ’'nfC^amefl^trum 
may show i]i{Terencc.-> according to the phy.'u'cal conditions 
under which the body emitting the spectrum is planed. The 
mam cfTect.s wc have to discuss are (i) a symmetrical widening, 
(2) a : liift of wavc-lcngtji, wdiicb when it arcomjianies expanrihm 
in both directions may appear as an unsymmctrical widening, 
(3^ a cluinge in the n hitiv'-c intensities of the lines. 

As typical example.s illustrating the facts to be explained, 
the following may be mentioned, (cl) WTicn a .sodium salt is 
placed in a Bunsen burner in sufficient quantity the yellow line,, 
are widened, '\^'hen the amount of luminous matter is small the 
lines remain narrow. (^) If a spark be sent through a Plucker 
tube containing hydrogen the lines are widened when the pressure 

* Trans. Roy. Soc. Edtn. (1905), 41, p. 551, 

I 6, p. 65; (1898), 8, p. I. 

» Ibid. (*1901), 14, p. 3*3. 


is increased, (c) I ' !idcr moderat 0 pressures the lines of hydrogen 
mtiv be widened by powerful sparks taken from a condenser, 
(d) If a spark be taken from tui electric condenser through 
air, both the lines of oxygen and nitrogen arc wide compared 
with whiit they would i>e at low pressures. But u mixture of 
nitrogen and ox>gen containing only little nitrogen will show 
tJie nitrogen lines narrow and similarly narrow oxygen lines 
may be olitaincd if tlie qiuuitity of oxygen is reduced, (e) 11 
tt spark be taken from a solution of a soli, c.g. lithium, tJic 
relative intensities of the lines are different according as the 
solution is concentruitd or dilute. (/) 'J'he relative intensit)' 
of lines in the spark taken from metallic jviles nia\' b2 altered 
by the insertion of greater or smaller capacities, similarly the 
n'lativo inlen.-utios are different in art* aiul spark spectra, (g) 
lncrea.sed pre.ssure nearly always tliminislus the frequency 
of vibration, but this iTl’ect is generally of a smaller order of 
magnitude than tlu‘ widening which takes place in th(J other 
case.s. Jn investigating thi‘ effects of luixlure on the widening 
of lilies in ah.sorption spectruni, li. W. Wood iliscovered some 
interestii^g effects, I'lie cadmium line JiaN'in,.** a wa\e-lengtli 
of 228S A broadens by pressure eciually in both directions, 
l)Ut if mercury l)(‘ added the broadening is more marked on the 
less refrangible side. 

Tlie discussion as to the causes of this widening lins turned 
a good deal on the cjuc.st ion whether it is ])rimurily due to changes 
of density, pressure or tem])erature, but some confusion lias 
been caused by tli * want of proper definition of terms, Tor the 
cause of this the writer of the present iirti(’Jc is jointly with others 
at any rate partly rCsSpon.sible, and cjeariiess of ideas can only 
be re-established by investigating the mcelianical cmi.ses of tlie 
effect rather than by apjilN'ing terms wliich refer to a different 
order of jihysieal conceptions. 

Tlic facts, as (jiioted, point to the closeness of the packing of 
moh^cules us the factor v liirli always accompanies and furhaps 
causc.s the vvid(*ning of liiK'.s. But is Ibis akaie snlficient to 
justify us in assigning the widening to increased density ? 
lncrcas(‘d den.sity at tlic same temperature means in the first 
place a reduction of I be average distance between the mole- 
cule.‘', but it m(‘ans al.-o a redueiion in the mean free jialh and 
an in(Tcai?c in the lumibcr of impacts. 'J'hc question is : wlii< li 
of llic.-;c ihrt ti factor,, is signifa*ant in the explanation ol the 
widening? If it is tlic average distance irre.spei'live of length 
of piitli and of number of impacts we sliould be jnslified in as- 
cribing the effect to den.sily, but if it is the number of impaiTs 
it waiuld be more reasonable to ascribe it to pressure. 'I'ln^ 
question could not be .scltiid by expi.Timents inacle at tlie same 
temperature, and if the tempera lire is altered the fjiie.stion is 
complicated by the distinction which woukl probably Jiavc to 
lie drawn between tlie niimlxr (d colli.sions ami Ibcir intensity. 
Jvxperinicntally we should be confmiid to a strict inv^rstigati-ai 
! of absorption spectra, because in the electric di.scharge temperu- 
1 turc has no definite meaning, and variations of jins-sure and 
density are not easily measured. 

As.siiining for a moment the change to be onr* of den.sity nnrl 
leaving out ol account the [»re.ssurc .shift, the ca e.s (r) and (/} 
point to the fact that it is tlie closeness of packing ul similar 
moliiiKulcs which is efTe.elive, c.g, tlie number of oxygen mijlcculos 
pOD^ibic centimetre determines the width of the oxygen lines, 
lh|||(gh nitrogen molecules may be mixed with them without 
malcriaily affecting the ajifiearunce. 3 :ixp(Timf nl (c) is, however, 
gcncralN taken to mean that this clo.si.*ne£S of packing cannot 
be the sole determining cause, for it is argued that if a closed 
vacuum lube cun show l.)Olh wide and narrow lines according 
to the mode of discimrge, density alone cannot am ount for 
the change, liut. this argument i.s not conchisivc, for though 
the total num))er of hyflrog(.m molecules is fixed when the gas 
is enclosed, yet the iiujiibcr of luminous molecules ni;i\' vary 
with the condition. 'Jhose that arc not luminous may, if 
they do not contain the same vibrating system, behave like 
inert molecules. When an ckctric current fro.o a battery is 
sent thnjugh a tube containing hydrogen, incr«i.si; of current 
simply means increase in the nomber of ions w 4 iich take part 



628 


SPECTROSCOPY 


m the discharge, except within the region of the kathode glow. 
Each molecule need not radiate with increased energy, but the 
more brilliant emission of light may be due to the greater 
number of particles forming similar vibrating systems. 

When we compare together electric discharges the intensity 
of which is altered by varying the capacity, we are unable to 
form an opinion as to whether the effects observed arc due to 
changes in the density of the luminous material or changes of 
temperature, but the experiments of Sir William and Lady 
Huggins^ with the spectrum of calcium arc significant in 
suggesting that it is really the density which is also the deter- 
mining factor in cases where different concentrations and different 
spark discharges produce a change in the relative intensities 
of different lines. 

The widening of lines docs not lend itself easily to accurate 
measurements; more precise numerical data are obtainable by 
the study of the displacements consequent on increased density 
which were discovered and studied b>' W. J. Humphreys and 
J. F. Mohler. In the original experiments the pressures could 
only be increased to 15 atmospheres, but in a more recent work 
Humphreys," and independently Duffield, were able to use 
pressures up to 100 atmospheres. The change of frequency 
{du) for a scries of lines which behave similarly is approximately 
proportional to the frequency (w) so that we can take the fraction 
dnjn as a measure of the shift. It is found that the lines of 
the same element do not all show the ^ same shift, thus the 
calcium line at 4223 is displaced by 0*4 A by 100 atmospheres 
pressure, while the H and K lines are only displaced through 
about half that amount. Duffield finds that the iron lines 
divide themselves into three groups with pressure shifts wdiich 
are approximately in the ratio 1:2:4. Curiously enough this 
is also approximately the ratio of the displacements found by 
Humphreys in t he trunk sericjs, the side branch and main branch 
in the order named, in cases where these displacements have 
been measured. It was beli(^ved that band spec’tra did not 
show any pressure shift, until A. Dufour** discovered that the 
lines into which the band spectra of the fluorides of the alkaline 
earths may be resolved widen towards the red under increased 
pressure. 

Let us now consider the causes which may affect the homo- 
geneity of radiation. We have first the Doppler effect, which, 
according to Michelson’s (experiment, is the chief (’ause of the 
limit at very low pressures, but it is loo small to arc’ount for the 
widening which is now under discussion. We have further to 
consider the possibility of suddem changes of phase during an 
encounter between two molecules, and wc can easily form an 
estimate of the amount of apparent widening due to this cause. 
It is found to be appreciable but smaller than the observed 
effects. 


Shortly after the discovery of pressure shifts A. Schuster '' 
suggested that the proximity of molecules vibrating in the same 
period might be the cause of the diminished fre(|uency, and 
suggested that according to this view the shifts would be similar 
if the iiKTease of density wctc produc(‘d l)y the presence of 
molecules of a diff(T('nt kind from t hose whose lines are being 
examined. Though there is no absolutely conclusive e'vidence, 
no experiments hitherto have given any indication that the nature 
of the gas produ('ing the pressure has any effect on the aAO&nt 
of shift. (J. F. Fitzgerald*' suggested as an alternative expikna- 
tion the change of inductive capacity of the medium dne to 
increased density. ]. Larmor'^^ developed the same idea, and 
arrived by a very simple method at an approximate estimate 
of the shift to be expected. 

H the medium which contains the vibration is divided into a 
sphere equal to k limes the molecular vibration outside of which 
the cHcct.s of these molecules may b^^^^raged up, so tliat its 


1 Proc. Roy, Soc, (1897), 6x, p. 433. 

* Astrophys. Journ, (1876), 3, p. 114. 

• Ibid. (1907), 26, p. 18. 

* Comptes vendus (1908). 146, pp. xi8, 229. 

• Astrophys, Journ, (1896), 3, p. 292. 
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inductive capacity may be considered uniform and equal to K, 
the frequency of the vibration is increasc(i in the ratio of the 
square root of i — A - 2" + »(x — K -’) to i. Here n represents an 
integer which is 3 if the vibration is a simple doublet, but may 
have a higher integer value. If K has a value nearly equal to 
unity, the pressure shift is J A - + ^(K — i), and it is signiheant 

that for different values of n the shifts should be in geometric 
ratio, because, as stated ab(jve, the ratio occurring in the amount.s 
observed with different lines of the same element are as 1:2:4. 
The question is complicated by the fact that in the cases which have 
been ob.served the greater portion of the metallic vajiour vibrates 
in an atmosphere of similar molecules, and the static energy of the 
field is determined by the value of K applicable to the particular 
frequtmey. It would therefore seem to be more appropriate to 
replace X — K ‘ 1 by (/u“ — where /u is the refractive index; 
but this expression involves the wave propagation for periods 
coinciding with free jjcriods of the molecules. Close to and on either 
side of the alxsorplive band has large positive and negative 
values, and if the above expression remains correct the change of 
frequency would, close to the centre of absorption, be J A + 
wliich for M == 3 and k = 10 is 1/2000, or 500 times greater than the 
observed shifts^ but this represents now the maximum displacement 
and not the displacement of the most intense portion of the radia- 
tion. There is a region within the band where /* — o, and this 
would give an infinite shift in the opposite direction. We there- 
fore .should expect a band in place of the line, which is the case, 
but our calculation is not able to give the displacement of ihe 
most intense portion, which is what we require for compari.son with 
experiment. 

The effects of resonance have been studied theoretically by 
Prince Galitzin*^ and later by V, W. Ekman.'* The latter 
obtains results indicating no displacement but a widening. 
He concludes an intere.sting and important investigation by 
giving reasons for believing that the centre of a widened line 
radiat(^s with .smaller energy than the adjacent parts. Hence 
the appandit rever.sals so frequently observed in the centre of a 
widened line may not be rjversaLs at all but due to a rc^duclion 
in luminosity. Ekmun quotes in suppcjrt an observation clue 
to C. A. Young, according to which the dark line oliserved in 
the centre of eiu'h ('ompon(*nt of the sodium doublet in a 
Bun.scn burner is transparent to a radiation placed behind. It 
should not be difficult to decide whether the reversals are real 
or fictitious. 

Leaving the con.sideration of radical changes of a vibrating 
system out of account for the prestml, the minor differences 
which have been observed in the appcnirances of spectra under 
different sparking conditions arc probably to a larg;e extent due 
to differences in the quantities of material examined, though 
temperature must alter the violence of the impact and there 
is a possible effect due to a difference in the impact according 
as the vibrating system collides with an electron or with a body 
of atomic dimensions. 

A. Schuster and G. A. Hcmsalcch have observed that the 
insertion of a self-induction in a cond(.n.scr di.scharge almo.st 
entirely obliterates the air lines, and the same effect is produced 
by diminishing the spark gap sufficiently. The explanation of 
these facts presents no difficulty, inasmuch as during the sudden 
discharge which takt‘s place in the absence of a self-induction 
the metallic mcjlecules have not suftieient lime to diffuse through 
the .spark gap; hence the discharge is carried by the gas in 
which it takes place. \\'hen, howe\ er, the time of discharge is 
lengthened, the conditions of the arc are more nearly 
approached. When the .spark gap is small the sudden 
evaporation of the metal has a better chance of filling the 
interv'al between the poles, even without the introduction of a 
self-induction. 

Enhanced lines are lines which appear chiefly near the pole 
when strong spark discharges are used. Their presenc’e indicates 
the characteristic difference lietween the spark and the arc. 
The name is due to Sir Norman Lo('k\"er, who has studietl these 
lines and drawm the attention of astronomers to their impor- 
tance in interpreting stellar spectra. These lines in the case 
of the spark cannot be due entirely to the increased mass of 
vapour near the poles, but indicate a real change of spectrum 
probably connected w^ith a higher temperature. 

• WUd, Ann, (1895), 56, p. 78. 

• Ann, d, Phys, (1907), 24, p. 580, 
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11. Molecular Velocities* — A. Schuster and G. A. Hemsalech^ 
have measured the velocity with which the luminous molecules 
are projected from metallic poles when a strong spark is passed 
through the air interval which separates the poles. The method 
adopted consisted in photographing the spectrum on a film 
which was kept in rapid motion by being attached to the front of 
a rotating disk. The velocities ranged from al>out 400 to 1900 
metres, the metals of small atomic weight giving as a rule the 
higher velocities. In the case of some metals, notably bismuth, the 
velocity measured was different for different lines, which seems 
intelligible only on the supposition that the metal vapour 
consists of different \*ibrating systems which can differ with 
different velocities. C. C, ^henck ^ subsequently conducted 
similar experiments, using a rotating mirror, and though he 
put a different interpretation on the effects, the main con- 
clusions of Schuster and Hemsalech were not affected. These 
hut'e further been confirmed and extended by the experiments 
of J. T. Royds made with the same rotating disk, but with im- 
proved optical appliances. The photographs taken by Royds 
show the separate oscillations of each spark discharge even when 
the circuit only contiined the unavoidable capacity of the leads. 
It was found that during the successive electrical oscillations 
the metallic lines can be observed to stretch farther and farther 
away from the poles, thus giving a measure of the ^adual diffu- 
sion^ of the metal. The subject wants further investigation, 
especially mth a view to deciding the connexion between the 
molecular rush and the discharge. While some of the phenomena 
seem to indicate thiit the projection of metallic vapours into 
the centre of the spark is a process of molecular diffusion 
independent of the mechanism of the discharge, the different 
velocities obtained with bismuth, and the probability that the 
vibrating systems are not ekictrically neutral, seem to indicate 
that the projected metallic particles are electrified and play some 
part in the discharge. 

12. The Zeeman Effect* — The change of frequency of oscilla- 
tion of radiating molecules placed in a magnetic field, whicli 
was discovered by P. Z(‘eman, and the observed polarization 
[)f the components, are all beautifully explained by thtJ theory 
of H. A. Lorentz, and leave no manner of doubt that the radiating 
centres ar(^ nogativ<j electrons. The fact that in certain simple 
cases where a line w’hen looked at equatorially splits into a triplet, 
the ratio of the charge to the mass is found by Lorentz’s theory 
to be equal to that observed in the carrier of the katliode ray, 
show’s that in these cas<^s the (dectron moves as an independent 
body and is not linked in its motion to other electrons. On 
the other hand, most of the lines show a more complicated 
structure in the magnoiic field, suggesting a system of electrons 
rather than a single free corpuscle. The question has bc^en 
fulh’ discussed by C. Kunge in the second volume of Kayser’s 
Handhuch (see also Magneto-Optics), and w(! may therefore 
content ourselves w’ith the mention of the law discovered 
Ijv Th. Preston that all tlie lines of the same series show 
identical effects when measured on the frequency scale, and 
the tact recently announced by Runge ® tliat even in the more 
complicated cases mentioned some simple relation betw'een the 
distances of the components exists. If a is the distance shown 
by the normal triplets the type of separation observed in the 
line Do shows distances from the central line equal to r/'3, 

5^7 3, while the ty[x^ of D. gives 4^7/3. In all obsc^rved 
cases the distances arc multiples of some numlxtr wdiicli itself 
is a siil>-multiple of a* The component lines of a band spec- 
trum do not as a rule give the Zeeman effect., and this seems to 
be connected with their freedom from pressure shifts, for w'hcn 
Dufour had showTi that the bands of the fluorid(; of calcium 
were sensitive to the magnetic field, R. Rossi ^ could show 
that they w’ere also sensitive to pressure. 

13. Identification of Spectra, — The interprctatif)n of spectrf»- 
scopic obser\^ation seemed very simple w’hen Kirchhoff and 

1 Phil. Trans, (rSyg), 100, p. 189. 

2 Astro/^hvs, Jnurn. (looi), 14, p. 116. 

* Phys, Zeitschrift, 8 , p. 225. 

♦ Proc. Roy, Soc* (1909), 82, p. 518. 


Bunsen first announced their discovery, for according to their 
view every combination of an element showed the characteristic 
specti^m of its constituent atoms; it did not matter acoc'rding 
to this view w'hether a salt, sodium chloride, introduced 
into a flame, was dissociated or not, as in either case the spec- 
trum observed w^nild be that of sodium. It was soon found, 
however, that compounds possess their own characteristic 
spectra, and that an clement may give under special conditions 
of luminosity several different sju'etra. When we now speak of 
the identification of spectra w'e like to include, w'liercvcr possible, 
the identification of the particular compound which is luminous 
tuid even— though we have only begun to make any progress 
in that direction — the different iatu)n b<‘tween the molecular or 
electronic states which yield the different spectra of the same 
element. 

One preliminary question must first be disposed of. The 
i fact that the gases w'ith w’liich we are most familiar are not 
rendered luminous by btung heated in a tube to a temperature 
well above a white heat has often been a stumbling block and 
raised the not unreasonable doubt w’helher approximately 
homogeneous oscillations could ever be obtained by a mere 
thermal process. The experiment proves only the transparency 
of the gases experimented upon, and this is confirmed by the 
I fact that bodies like bromine and iodine give on heating an 
emission spectrum corresponding to the absorption s|)e,eArum 
seen at ordinary temperatures. 'I’lie subject, however, re- 
quired further experimental investigation, which was siq'iplied 
by Pasclien. Paschen proved that the emission syiectra of 
water vapour as observed in an oxyhydrogen flame and 
of carlxm dioxide as observed in a hydrocarbon flame may 
he obtained by lieating aqueous vapour and carbon dioxide* 
respectively to a few hundred degrees above the freezing point. 
The same author proved that a siifi’icienl ihie'kness of layer raised 
the radiation to that of a black body in agrt^ement with Kirch- 
hoff’s law. I’lie sjiectra ex|HTinu'nled on by J^aschen w(*re 
band sp<;ctra, but as these split iij) into fine lines the possibility 
of homogeneous radiation in pure tlurnnal oscillation may Ik; con- 
sidered as established. Paschen\s observations originated in the 
desire to decide I be qiu^stion raised by li. IVingsheim, who, by a 
series of experiments of iiiuloulyted merit, tried to estalilisli that 
tne emissiem of llic; line spectra of tlie alkali metals was invari- 
ably associated with a rediulion of the metallic' oxide. J'ring- 
sheim seems, howcfVCT, to have modifi(?cl his vic‘w in so far as he 
now seems to consider that tlie spec tra in qiu'sLion miglil he 
obtained also in otJier ways, and to attach importance; to the 
proc'ess of nrdiiction only in so far as it forms an effective inc’iter 
of tJie particular spectra. In spite; of tlie UivX that C, Frc:clc;n- 
hagen has recently atlempl(;cl to revive J*ringsheirn*s original 
vi(;ws in a modified form — substituting oxidation fc)rn;chiction — 
wc may consider it as generally admitted that the origin of 
spectra lies with vibrating systems which arc; definite and not 
dependent on the method of Incitement. These systems may 
only be semi-stablc;, but they must last a sufrK:ient length of 
time to give a train of waves having a length corresponding to 
the observed homogeneity of the line. 

In many cases there is a ccjnsid<;rablc; diflic:ulty in dc^ciding 
whether a particular spectrum lx;Iongs to a cornpcmncl body 
or tocmeof the elements composing tlic; eompcuincl. 'riius one 
of tliermost common spectra is that seem at flic; base of every 
candle and in every Buns(;n burner. I'’,vc'.r> l>ofIy agrees that 
carbon is necessary for its apj)t;aranc;e, but some bellcive it to be 
due to a hydrcjcarbon , c>thers to carlxm mc)nc)xiclc:, and others to 
volatilized carbon. There is a vast amount of literature on the 
subject, but in spite eff tlie difficulty of conceiving a luminous 
carbon vapour at the temperature of an ordinary carbc>n flame;, 
the evidence seems to show that no other element is necessary 
for its production, as it is found in tlie sp<*C!tnjm of pun;c;arbon 
tetrachloride and c’crtainly in c:asc;s where c'Jilorine is excluded. 
Another muc:h disputed spectrum is that giving the bands which 
a})pear in the electric arc; it is most frequently ascribed to 
cyanogen, but occasionally also to rarhon vapour. 

Compounds generally show spectra of resolvable bands, and 
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if an elementary body shows a spcctnim of the same t5rpe we 
are probably juKtified in assuming it to bo due to a complex mole- 
cule. But that it may be given by the ordinary diatomic 
molecule is exemplified by oxygen, which gives in thick layers 
fay absoi7>tion one of the typical sets of bands which were used 
by Deslandrcs and others to investigate the laws of distribution 
of frequcnciijs. These bands appear in the solar spectrum 
as we observe it, but are due to absorption by the oxygen 
contained in the atmosplicrc. 

If oxygen is rendered luminous by the electric di charge a 
series ot spectra may be made to appear. Under different 
conditions wo obtain (<';) a continuous spectrum most intense 
in the yellow and green, (6) tlic spectrum ilividing itself into two 
families of scries, (c) a spectrum of lines which appears when a 
strong spark pass(?s through oxygen uL atmospheric* pressure, 
(d) a spcc’triim of bands seen in the kathode glow. Wc have 
therefore five distinct spectra of oxygen apar from the absorp- 
tion spectra of ozone. To explain this great variability of 
spectroscopic cffcc'ts we may cither acloj^t the view hat mole- 
cular aggn'gates of scmi-stable nature may be found in vacuum 
tubes, or that a molecule may gain or lose oiu: or more additional 
electrons and thus form new vibrating systems. It .seemed that 
an important guide to clear our notions in this direction could 
be obUiined through the discovery of J. Stark, wlio (examined 
the spectra of the so-called “ canal-rays ’’ (Canalcs'rahlrn). 
These rays arc ap])arent]y the trajectories of positively chaxgcd 
particles having masses of the order of magniti de of the gaseous 
molecules. Stark discovered that in the case of the scries 
spectrum of liydrogen and of other similar s])t ctra th(^ lines were 
displaced indicating high velocities; in oliie.r rases no displa<*e- 
ments could be observed. The conclusion seemed natural that 
the spectra which showed the Do|>|ikr elTcct w(;re due to vibra- 
toi*y systems wliich hud an excess of po.sitivc charge. !Morc 
detailed exuminations of the “ canal-rays ” by J. J. Thompson 
and others have shown however that they contain bath n(‘utral 
and chargvd molecules in a relativtJ proportion w'hich adju.sts 
itself coiitlniioiisly, so that even neutral u.olccules may partake 
of the trauslatory motion which they gc.incd wliilo carrying a 
charge. No coiu'lusion ojui therefore be drawn, as Shirk ^ hu-s 
more recently pointed out, respecting the charge of the mole- 
cule which emihs the observed spcctnuu. N( v(?rtl\clcss, the 
subject is well worth further investigation. 

Previous to Stark's investigation 1\ l.er.ard - hc..d conduded 
that the carriers of certain of the lines of iiic tlamc spectra of the 
alkali metals are ])Ositivcly charged, lie dravv.s a di.stiiic.tinn 
between the lines of the Lriiiik scries, to which htj assigns neutral, 
and the lines of carriers, the two branch scrie.s of wh’ch an? 
eleelricalK (h irged. 1’he numerical relations existing between 
the trunk series and tli*' bran<li series miikcs it .souHwhat 
difficult to L'clievc tliat tlu'V bcdoiig to different vibrating j 
sy.stems* But while we shoulil undou])tcdly hesitate on this ! 
ground to adopt Fredenhagen's" view that the two branch j 
series belong to tlie eleuu'iit itself and tlic trunk scries to a | 
process of oxidation, wc (’iinuot press the argument again.st I 
the vii‘w of T.enurd, because the addition or subtraction of | 
an electron introduces two vibrating .‘•ystems whii'li are still ! 
eonnci ti'd with each other and some nure.orii'al relationship is 1 
probable. Wluilevei' ideas wc niuy form on this point, the 
ohsc.rva lions of Stark and Siegl ‘ have sl.own that llier# is a 
Dop])ler effe(‘t, and tlureforc a positi'w t'liarge, for one of 
the lines of tlie trunk series of potassium, and K. Dorn •'* has 
found till' DoppltT effect with a number of lines of helium, 
which contain npresentative •• of the trunk series ns well a.s 
of tlic two branch series. These facts do not countenance 
the view that there is an c^^scntial clci tric difftTence between 
the vibrating system of the three members of a family of 
S ries. 

It is probable, however, that the above observations may j 

^ Phy.'i. ZciUihyift (lOTo), ti. p. 171. 
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^ A fin. d. Phy$. (iuo<y .:i, ]». 4 if;. 
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help to clear up .«ome difficulties in the phenomena pres« nted 
by flames. While we have seen that the radiation of sodium 
vapour has an intensity corresponding to that of the pure tlier- 
mal radiation at the temperature of the flame, other flames not 
containing oxygen {r.g. the flames ol chlorine in hydrogen) do 
not apparently emit the usual sodium radiation when a .sodium 
salt is pkiced in them. In the light of our present knowledge 
we should look for the different behaviour in the peculiarity of 
tlic oxygen flame to ionize the metallic vapour. 

14. Fluorescence and Phosphorescence , — When a .simple peri- 
odic force act.s (»n a .system capable of o.scilIatoiy^ motion the 
ultimate forced vibrat'on has a period equal to that of the 
impressed force, but the ultimate slate i.s only reached thcon'ti- 
cally after an intlnite time, and if meanwhile the vibrating .system 
suffers any perturbation.s its free periods w'ill at once assert 
them.selves. Ap])lying the reasoning to the case of a homo- 
geneous radiation traversing an absorbing medium, we realize 
llmt the mutual distiirbanctjs of tl:e molecules by collision or 
otherwise must bring in the irecj period of the molecule whatever 
the incident radiation may be. It is just in thi.s degradation of 
the original period tl at (according to the present WTiter) the 
main phenomenon of a])sorption consists.^'* A\ ith most bodies die 
degradation goes on rapidly ai:d the body mainly radiates a< cord- 
ing to its temperature, but there arc cases in wliich these inUr- 
incdiat(i stages can be observed and the body seems then to be 
luminous under the influcme of the incident rrdiation. Such 
b( dies are said to be fluorcs< ent, the dcgra(’ation of motion 
toward.s thatdctcrmincd by its lempemtcre give s rise to the law of 
Stokes, the fluore^:ceIlt light l)ejng in nearly all cases of lowe r fie- 
quency than the incklen L iigi . t. With absorl >ing gases w'e should 
expect the degradation to proceed more slowly tlian with liquids, 
andhen(‘(; the discovcr\’ of K. Wiedemann and Schmidt" tluvt the 
vapours of sodium and potiu;sium are fluorescent, important as 
it was from an cx[)( rimcntcl point of view, caiused no siiq^rise. 
It is not possible licn* to enter into a detailed dcs(Tipli(ii oi the 
phenomena of fluorc. ccn(‘e tl.ough tk.eir importance from 
a spectroscopic point of view has been nuitcrially inerc.used 
through the ruent rcsean'hes of Wood on the ffuorcsct ncvM'f 
sodium vapour. Alter Wood and Moore iiad confirmed .ind 
extended the ol^srrvaLioiis of Wiedemann and Sdimidt and 
showad that the vibrating system of the tluori scent light seem ? 
identical with that (»bservul by ah'strption in the lluteJ bend 
spectrum, Wood ex(’itcd the fli orcsc'cr.ce by homogcraocs 
radiatit n and disiovercd remarksiblc fads. 'I'hc 
oent bands in this (‘ase appear to shift rapidly wht n the pdiod 
of the incident vibration is iilUred, though iJic change n ay l>'i 
small. 'J’hc autl;or, r.o doubt (‘orreetly, n marks thai llio siiifi: 
dotes not indicate a changi* of frequency but a ch;.' nge of nliiiive 
intensity, consist jig of a great numlier cf fine lines; when tl:e 
maximum intensity of the distribution of light is altered, the 
appearance is that of a shift. It would jirobal^ly not be difficult 
to imagine a mechanical system having a number of free pc.ri« ds 
wliidi when set into motion by a fon'cd N'ibration siiow.s a ( orn - 
sponding effect. If the forct d vibration is suddenly stopped .ho 
free periods will app-ear but not neetvsarily with tlic scni'? 
intensity when the period of the original foi\ed vil ‘ration is 
altered. There cannot, however, be a question that, us R. W. 
Wood remarks, the careful inve.stigation of the.se yihenor. ene. is 
likely to cive us a.i insi: ht into ti e 11 ccluiaism of radk.tion. 

Fhosphorcscetice (//.?'.) can only be htTt' alluded to in order to 
draw attention to llie phcnvmeua .‘gudied by Sir Wiliiain Crock, s 
and others in vacuum tubes. When kathode ri!>\s strike* certain 
subsUinces they c.; it a phospliorc .scent light, Llic spectrosec*- ie 
investigation of which sb.ows interesting effects which arc 
important espcekilly as indic'uting the. inilueccc of slight 
admixtures of inqmrities on the luminescence. It j-hould be 
mentioned that the infra nd rays have a remarkable damping 
effect on the plienomcna of phosphorescence, a fact whic h has 

Sclnislor. Tiu'^^ry of Optics, p. 254. 
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been made use of by Becquerei in his investigations of infra-red 
radiations. 

15. Relationship behvem the Spectrum of an Element and that of 
ks Compotmds , — in the present stfite of our knowledge we cannot 
trace any definite rclationsliip between the spiH'trurn of a com- 
pound body and that of its elements, and it does not even seem 
certain that such a relationship exists, but tliere k often a 
similarity between different compounds of the same element. 
The spectra, for instance, of the oxides and haloid salts of the 
alkaline earths show great resen blanc'c to each other, tlie bands 
being similar and similarly plai'ed. As the atomic weigh.t of the 
haloid increases the sptH'.trum is clisjdiiced towards the red. 

It is in the case of the absorption spectra of liij^iiids that we 
can most often discover some connexion b<?twecn vibrations of a 
complex system and that of the simpler systems which form tlio 
complex. The most to pical (‘ase in this r(‘spect is the effect of ii 
solvent on the absort)tion spectrum of a solution. A, Kiiiuit,’ 
who initiated this line of investigation, came to tlv' coru'lnsion 
that the absorption spectra of cerUiin 0 gaiuc substances like 
cyanin and fuchsin were displaced towards tlie rod by the solvent, 
and that the displacement was the greater the greaftr tlic disper- 
sive power of the solvent. This law cannot be miuntain d in its 
genenility, but nevertheless highly disptTsive subslaiu'cs like 
carbon bisulphide are always found to produce a greater shift 
than liquids of smaller dispersion like water and alcohol. In 
the e cases tho solvent seems to act lil:c an addllitm to the mass 
of the vibrating system, the quasi-ciasUc forces remaining the 
same. 

l>r J, K, Glads-onc,^ at an early period of spectroscopy, 
examined tJie absorption spectra of tlio suIul.ioi\ of salts, e;u;ji 
constituent of whidi was coloured. IJ ' oncliuled iJiat generally 
but not invariably the following law held good : tV'hcn a i 
acid and a base combiiu*, each of wliich Ins a different: inllucncc 
on the rays of I gr.t, a solution of the rciailtlag salt will transmit 
only those rays which are not al.)S »rl)cdi ’uy eillier, or, in olJuT 
words, which are transmitted by l)ulh/’ Ife nieulioritd as an 
imj)0rlant cx(:ej>tion the case of ferric hrrot yanldc, which, 
wdicii dissf)lved in ox.-d'c a(‘id, traismll;; lire ra' r. In great, ab.m- 
dance, though tlu; same rays he ah;;(n*])cd botli by f-. rnx'yaf) ide : 
iuid by ferric sails, Sortl has confirmed, for the ultra-violet 
rays, Dr Gladsto u ’.s conclusions 'witli r(‘g.*'.rd tolluj idc-ntlly of 
liie absorption sjH.'ctra of diffcrtint clmomiJa/;. Thu cliromatcs 
( f sodium, poLass'Um and aninionlum, as well as the bicliromates 
of potassium and ammonium, were foiiiul t() give the same 
iibsor])tioii s[)eetrum. Xor is erfect of thc.se chromates con- 
fined to tho blo( king out sin, ply of one end of the spectrum, as 
in the \ isildii par‘,J)iit. two ahsorjjLioii Isinds are seen, 

which seem uiicliaiiged in position if o* e of th/.; aho’.'e-inc.otioiud 
chromates is replaced by another. Cliroinie a-vl itself showed 
the bands, but ie.,s di.st.in(.;tly, and SoreL dot ; not cons.idir the 
purity of the acid suhioiently proved to allow him to dr.’.w a.iy 
certain conclusions from tills obsiTvalion. 

In many of tliese <msi\s the ol.)Srrved fa' ts might j)er!iap.s be 
explained by di.^.ax uition, tlu; un;:]is;vO' iat' d r(;?.'ipM)i;nd pro- 
ducing no marked riTt.-ct on tliO sp. clra. Ln 1872 \V. N. IfarlM y 
and A. K. Huntingdon (examined h\' ‘raphie methods tlu; 

absorj)tion spectra of a great numb' r of orgy.nie coinpouiidc. 
Tlic normal alcohols were found to be trans;>ar(rnt to tlu; ultra- 
viok‘t rays, tlie normal fatty acids less so. In botli cicscs; an 
incr(^as(^d number of carbon atoms increases ti.e ahsor]>t:on at 
Uie most refrangible end. The fact liiat lK;nz(MU‘an(l deriva- 
tives arc remarkable for their powerful al\‘tiq>t:(jn of the most 
refnmgible rays, and for some characterlstif: absorption l ands 
appearing on dilution, led Hartley to a more extended cxaniina- 
tion of some of the more c.omplic.ttcd oqjan!''. siibslances. lie 
dctcmiined tha'- defmite absoq;)ti(m bands nr<; only j>rodi iced by 
substances in wliich three pairs of carbon eioms are doubly 
linked together, a.s in the ]x:n?enc rin;p Si;ly,:>cqn(!:!t]y ho 
subjected the ultra-violet absoqAion of the ulkaloid.i to a careful 

* Wied. Ann. p, 34. 

* Phil, Mae,, 14. p. ’413. 

* Phil. Tyuna, (i'i85), pt. i» 


investrgation, and arrived at the condtision that the spectra tire 
suilick'utly characteristic to “ offer a ready and valuable means 
of ascertaining the purity of tlie alkaloids and particukirly of 
establishing their identity.’’ 

\Vc can only briefly refer to an {important investigation of 
Sir William Abney and Colonel E. R. Festing, who examined 
the infra-red ab,soq>lion of a number af .substtuices. We may 
quote one of the princip. J conclusions at which they arrived : — 

** All iimpoi'tion of our m;v,pss will show that the radical (>{ a body 
is viprostMUed by cortaiu wclPiuarkod bauds, Hoino dilluring in 
pohiiiou according as it. is boiulcd with hydrogen, or a haJogeii. or 
with ciirbou. oxygon or uiLi’ogon. rhero seem to be cliariiclonjilio. 
bunds, liowovor. ot any one series ot ratUcals ludwetm 1000 and 
about 1100, which wouUl inilicatc what may be calUnl the cciU.ral 
hydrocarbon group, to which oilier iiulic,iis may bo buiiclod. 'i’lu; 
duo to the composition of a body. Iiowi'mt, wouKI soem to lie 
bftwoou 700 and 1000. Certain radit als have a distincLivo absorp- 
tion about 700 togetht?r witJi others al^ont noo, and ii tho tirst bi; 
vi.silile it almost follows that tlu* distiiictivi*. matk of tlie vadiciil 
with which it is connected will lu^ found. Thus in the rlliyl serit's 
wi‘ Anil an absorption at 740, and a charactc^rislie ban»i, one edgo 
ot winch is at and tlie other at oio. If we linil a body contain- 
ing tlm 7.p> absorption and a band with tiu! most refriuagible cilgtj 
cununencing at 892, or with the least relriingil)le (‘dge lermln;i.l ing 
at «)jo, we may be pri.dly sure tbal we ha^ e .in ethyl radical present. 
So with any of the aromatic group; th<* cr lu ial Hue is at ot>7. If 
tliat line U; coniuiCteil with a band we may leeJ cm tain tl.uil: some 
tlerivalivi; of benzene is present, 'riu; bi.*u/yl grcaip shows this 
renuokaldy well, since we see tiuit jilienyl is present, as is also 
metliyl. Jt will ailv.iT't’igoous U the spectra of anummia. 
lx'n/<‘ne, aniline ami <bnu'lliyl aniline be conipare<l, wlmn the re- 
markaJdo coincidences will at onccs bireoi.ne apparent, as also the 
duieveut weighting of tlie inoJeoide. riie, rpedrum ot nitrobenzene 
is il1s(» worth cornual inj-:: with benzeiu* ami nitric, acid. In our own 
minds thero lingers no doubt as to llu; easy detection of any nidical 
wiiicli we h.ive e.samined, . . . and il seems hie.hly probable by this 
ilelicate mode of analysis that the hypothetical position ol any 
hydrogen which is replaced may be idejii itied, a point whidi is o,£ 
prime iniportanoo iti organic chemist ry. 'rim debs tion ol the pics- 
ence of chlorine or bromine or ioilim; in a eornpound is at present 
undeci(l'*d. and it may bf; wi'H th.d w(^ may have to look for its ellert’s 
in a ditUrent part of tin; speetruni. 'Plie only trace we can liml 
;*,! presmil in in etUvl l>i(nnid<', in which the radical band about yuo 
is curtailed in one wing. I’lu* diiiereju.c; between amyl iodide and 
ejuyl i.s not iaiAicieiilly in.irkerl to be of any value." 

The a)>‘:oq>lion spectra of eoh,ilt anil didymium salts also 
offer many .striking examples of triinor changes prodin'ed in 
sp(?ctra by (’ornbination and solution. (A. S.*) 

/Ip/YfrrfOe-:.-- St)ertroK,ei>pes mey be divnVled info two ( Ifisses 5 
prism speri.rosenpe;, with, i'.ngiil.u’ or direrl \'isir)n, am! grating 
s}Hs;l.»-oscopes; the lonmjr iicliii.' by uiiaefion tl»e jailer 

1‘/ dinr.u f irin inlerlnence. Angnler pi ism spec ! rosi opc s eve 

l. he coiuijionesl. Sneh Jin iii.'.t-''nmeiil Cfnisisls of a triangular 

prism set: witli its refract in", «•<! "* v<*rlie,!i,l on a ri/ml phillorpi 
attached to a irutHsivM' Kluml. The pnnii in;.iy Ixr iiiJule ol Ji 
dcMiso tlijit tdasH or ol c|u;n tz il the. uif ia-vi(.tlej is to be exploo:'.!, 
or it may b'..* hollow and hlh'd •.riili. (,t,rI»on bisulphide, tt-biomimpli- 
IliJil'-m} or oilier !;nil.i.ble li(|i»id. Inpiifl jirr ne;, hr.uevef, r.iHh r 
iVojTii the |;o:t I he.t ;n»y chfoiee of lenip^TJitme ifuolvs'.s eh.'nie* in 
the rehrxlive inde.'; di the pvi'-.ni. 'i'he sland CJiriies three luirs: 
the c(/llim.ilor, ubuefvin.e. lelfs.cf juk) ‘cale l.i leM '11 k: eoUi- 

lu.'dor Iij'.;; ji vcrtic.’d .slit .U. ils outer end, |]>e widili o) which imiy l-e 
r' gtil.u!sd by .1 mi< ’oMvIvr S(‘T(v,v; in some iu::! nimeiif s f)nr; hs,|! 
(sf t?)e s|i< 05 c!overe/| by ji sm.-.ll lofal reflect ion iirism v/hi( h peniiifH 
the* fwjiri I i nation of two .‘.pf.’Ctia sirnnllatiemisly. At the otner end 
ol liic collimator I litre js u romh iii ing h'm; tor bringing llm ra>':* 
into par.'dlslism. 'I’he observing I elrs<;(;|M.; is ol l Ik; ordijuu y terief.t lial 
f<'"in. 'I'hc ;'.e:d'! 1.ele.;<-.f)p*: ronh'.i3i . a graduated wliie.li i;; 

ilbrriif'a^cd a sm.dl burner; the f-rrde is viewcvl by reflociion 
Iro/n lie* ]vism hue oppn jte the first ndineting lace. The 
power mev/ be increased, l)Ul. with a diMiiintion of iJitmcslN', 
by using a train of pri: lu;'. Steiide il made an iiistrung nt 
(*r four p' Ism.s, eaudi of whit Ii Jj;i,d, hov.ever, to b»; set in Un; 
po il :on of ininirmiiri dr^’l.it ion hy ivial. In Ihowning's form ilie 
set I in ; is ;iuiomal.ic. 'I'ln; dispi' i ' ion nmy bn further increased hy 
cau.sing the rays to p;'...*i laore tiiJin once- lUroiigh tlie (aisia 
or ]iri;-,m:. 'riui:-!, l>y mej'.jjs oi ii syslem of reflecting piism^, 

; filger ]ras*:et! flie di:qjerr.'-I rj.ys <;ix time:’, tfirriiig.h oijf^ pj'i.sjn, 
and, by vimilar rm-.-o'.s, fJrowrdng pas.sed llu! ravs hr.sf thron.gh 
the upper part of a tr.'iin and then back through tin: lower pari,, 
('ompon.nd jirisms art; ;d-.o employed. Kulherfnrd devise*! one 

m. -'.de (n‘ dint gla.'c; v-iUi two crown ghu- J comfiersjiling pri.sins; 
whilst Thalloii employed u. hollow prism conf Jiiiiing carbon bi- 
sulT'hido also ernupensafed hy flint glass jifisiriH. In direct visirni 
spectio.^copes the refracting prisms and hlit arc in the observing 



632 SPECULATION- 

telescope. The prisms are necessarily compoundi and usually 
consist of flint glass with compensating prisms of crown. In all 
cases wuere compound prisms arc used, the angles must be accur- 
ately calculated. Amici in i860 devised such an instrument; 
an improved form by Jannsen was made up of two flint and tliree 
crown prisms, and in Browning's form there are tliree flint and four 
crown. Sorby and, later, Abbe designed instruments on the same 
principle to be used in cfinncxion with the microscope. By suitably 
replacing the ocular of the observing telescope in an angular vision 
spectroscope by a photographic camera, it is possible to photograph 
spectra; such instruments are termed spectrographs. In grating 
spectroscojies both plane and concave gratings are employed in 
connexion with a collimator and observing telescope. 

Authoritiks.- -T he standard work is H. Kayscr, def 

Spectroscopic (1900- 1910, vol. v.). See also J. Landaucr, Spectrum 
Analysis (Kiig. trans. by J. B. Tingle, 1898); K. C. C. Baly, 
Spectroscopy {1905) For spectra see A. Hagerbach and H. Konin' 
Atlas of Emission Spectra (Eng. trans. by A. S. King, 1905) ; F. 
Exner and E. Haschek, Wellenliin^en-TahcUen (1902-1904); W. M. 
Watts, Index of Spectra ; also reports of B,A. Special CvOnimittee. 

SPECULATION, a round game of cards at which any reasonable 
number can play. Each player contributes a stake to the pool, 
the dealer staking double. Three cards arc dealt face down- 
wards to each player; the top card of those left is turned up for 
Irumps. Each player, beginning with the player on the dealer’s 
left, turns up a card; if it is not a trump, or is a lower trump than 
the trump-card, the next player turns up one of his cards, and so 
on till a higher trump than the trumi)-card appears, the values 
being reckoned as at whist. The holder may sell this card to the 
highest bidder, or retain it. The turning-up proceeds till a still 
higher trump is found, but the holder of the original highest does 
not turn up till his (rard is b(?aten . The new card may then be sold. 
The dealer may not turn up till the trump-card has been beaten. 
Tlie holder of the highest trump when all the hands have been 
fcxjKJsed tiikcs the pool. If the ace of trumps is the trump-card, 
the dealer bikes the pool; if it is turned up during play, the hand 
is, of course, at an end. Variations of the game allow the purchase 
of unseen cards or hands, or of the trnmp-<^ard, even before it 
is liirrujd up. I’lie cards used in one d(!al are not d{;alt again 
till tlie whole pack has been gradually dealt out; they are col- 
lected and shiifhed by the ** pone ” — the player on the dealer’s 
right — to be used w'hen the pack is exhausted. 

SPECULUM, the bitin word for a mirror, cmjiloyed more 
fKirtioiilarly fur a metallic mirroi ust*d in a reflecting teltJscope. 
In earl}^ instruments metallic mirrors, made from an alloy of 
copper and tin, with the addition of a little arsenic or other 
metals to increase the whiteness, were customarily cmjdoycd, 
but tiuy have now been displaced by the more convenient silver- 
on-gliiss mirror (sec TELKseorK). Various forms of specula are 
used in SLirg<*rv for examining internal organs. 

SPEDDING, JAMES (i8cS^i8Sj ), English author, editor of the 
works of Bacon, was born on the sdtli of June 1808 in Cumber- 
land, the younger son of a countrN’’ squire. He was educated at 
Bury St Edmunds and Trinity College*, Cambridge, where he took 
a second class in the classical tri])Os, and was junior optime in 
mathematics in 1831. In 1835 he entered the ('olonial office, 

I nit he resigned this post in 1841. In 1842 he was secrcbiiy' to 
Lord Ashburton on his American mission, and in 1855 he became 
secrctar}^ to the Civil Scrvic'e Commission; but from 1841 on- 
v/iirds he was consUintly 0(xmj)ied in his resciirchcs into Bacon’s 
life and philosophy. On the ist of Harch 1881 he >vas kno('kcd 
down b)' a cab in London, and on the 9th lie died of eiy’sipclas. 
His great edition of Bacon was begun in 1847 in collabtiration 
with R. E. Ellis and 1 ). D. Heath. In 1853 Ellis had to leave 
the work to Sjiedding, WMth the occasional assistan<’e of Heath, 
who edited most of the legal writings. The ]I"c; 7 v^ were pub- 
lisht'd in 1857-1859 in seven volumes, followed by the Life 
ami Letters (1861-1874). Taken together these works contain 
pra('tirally all the malerial w’hich exists in (’onnexion with the 
subject, collected and weighed with the utmost care and im- 
partiality. Spedding humorously emphasized his devotion to 
Bacon in the title of oiu? of his non-Bai'onian works. Reviews 
and Discussions, Literary, Political and liistoricaL uot relating 
I0 Bacon (1879); and his literaiy remains outside that one field 
are no longer of interest. But as a Baconian scholar he is not 
l^ely soon to be superseded. 


-SPEETON BEDS 

SPEED, JOHN (1552-1629), English historian and carto- 
grapher, was bom, according to Fuller, at Farringdon, Cheshire*- 
He was the son of a London tailor, and followed his father’s 
trade, being admitted member of the Merchant Taylors Company 
in 1580. He .settled in Moorfields, where he built himself a 
house. He was enabled to give up his trade and to devote 
himself to antiquarian pursuits through the kindness of Sir 
Fulke Greville, whom Speed calls the “ procurer of my present 
estate,” and through his patron’s interest he also received a 

waiter’s room in the custom-house.” The results of the leisure 
thus secured to him appeared in 1611 in his Theatre of the Empire 
of Great Britaine, a series of fifty-four maps of different parts of 
England, which had already appeared separately, and in which 
he was helped by Christopher Saxton, John Norden and William 
White. To each map descriptive matter was attached. In 
1611 also he published his History of Great Britaine under 
the Conquests of the Romans to , King James, Speed 
acknowledges his obligations to the chief antiquaries and 
histormns of his day. Sir Robert Cotton lent him manuscripts 
and coins, and is said to have revised the proofs for him; in 
heraldry he acknowledges the help of William Smith (1550?- 
1618B and he had valuable help from John Barkham (1572?- 
1642) and Sir Henry Spclman. Speed brought some historical 
skill to bear on the arrangement of his work, and although he 
repeated many of the errors of older chroniclers he added 
valuable material for the history of his country’. He died in 
London on the 28Lh of July 1629. 

Oilier maps of his, beside Ihosi^ in the Theatre, are in the British 
Museum. Another etlition of the Theatre is Theatruni Ma^nac 
Hritanniae latinc, rcdditnin a P. Hollaiid (Lomlon, folio, 1616). 
H(^ wrote GeneaUniies Recorded in Sacred Script lives (1611), and a 
siniilar work, A Cloud of Witnesses (lOiO). These passerl through 
numerous editions, and were frequently prdixed ti) copies of tlie 
Bible. An aceonnl of Speed's dtjsceiidanls is to be found in Rev. 
J. S. Davdes's History of Southampton (1883), which was founded 
on MS. material left by John Speed (1703-1781). 

SPEETON BEDS, in English gcolog}’, a scries of clays well 
(jxposed at Specton, near Fil(?y on the Yorkshire coast. Peculiar 
interest attaches to tlu^se beds, for they are the principal rejire- 
sentatives in Britain of the marin^j phase of the Lower Cn'ta- 
ceous system. The Spccton Clays pass downwards without 
break into the underlying Kimcridgian; th(‘y arc cayiped by the 
Red Chalk, which may be n^garded as the equivalent of the 
Ujiper (iuult of southern England. These beds thus form a 
])assagc series between marine Jurassic strata and those belong- 
ing undoubtedly to the (’nTaceous system; in tlu's way they 
correspond wiUi the Purl>c(rk-\\'caldcn rocks, which form a 
('onnccting link between estuarine Jurassic and Cretaceous 
strata. 

Above the dark, bituminous, nodular shales with Kimeridge 
fassils at the base of the Speeton Clay (’onies the zone of Belem’* 
iiites lateralis (34 ft.), with Olcostephanus gravest for mis, 0 . rotula, 
and sp(*<'ies of Hoplites and Oxynotieeras; this is followed bv the 
zone of Bclvmnites jaculum, with B, cristatus, Olcostephanus 
{. 4 stieria) astieri, 0 , (Simbirshites) inversus and 0 , (.S’.) Speetonen* 
sis in asi’ending order; Echinospatagus cordiformis, a species 
found in the typic'al Neoiomian area, also occurs in this zone. 
The next high(*r zone is that of Belemnites hrunsvicensis semi- 
canalicttlaiHs) (too ft.), with U, Spectonensis, Hoplites des* 
hnyesii, and Amaltheus hicurvatus. The topmost zone is charac- 
terized by Belemnites minimus with Inoceramus concentricus 
and 7 . sulcatus; it consists of a few feet of mottled clays. It 
appears, therefon*, that while the lower portions of the Spccton 
Clay are the equivalents of the Weal den and perhaps of the Pur- 
beck beds, the higher portions are the equivalents of the Lower 
Greensand and part of the Gault. In T.incolnshirc the upper 
Spccton beds arc n'prcsented by the Carslone and Tealby Lime- 
stone and Clay, and the lower Speeton by the Claxby Ironstone, 
Spilsby Sandstone and lower part of the Tealby clay. A 
iumilar faunal horizon is recognized in Heligoland and Russia. 

Soe CKETAcEors: Neocomian; Kimi kidgian; also G. W. Lamp- 
bigh, (18S0L xlv. (1896), lii.; Rep, Brit. Assor. (1890); 

A. Vavlow and G, W. LaTn]>lugh, Bull, soc, imp, fiat, Moscow 
(1891). and Q,J,G,S. (1S9;), liii. 



SPEKE, HUGH- 

SPEKEt HUOH (1656-^. X724X English writer and a^tator^ 
was a son of George Speke (d. 1690) of White Lackington^ 
Somerset. The older Speke was a member of the Green Kibbon 
Club, the great Whig organization which was founded in 1675, 
and was a supporter of the duke of Monmouth, voting for tlie 
Exclusion Bill m 1681. Educated at St John’s College, Oxford, 
Hugh Speke joined the Green Ribbon Club, and in 1683 he was 
put in prison for asserting that Arthur Capell, carl of Essex, 
another of Monmouth’s supporters, had been murdered by the 
friends of the duke of York. He was tried and sentenced to 
pay a fine, but he refused to find the money, and renmined in 
prison for three years, being in captivity during Monmouth’s 
rebellion, in consequence of which his brother Charles was 
hanged at Ilminstcr. In prison Speke kept a printing-press, 
and from this he issued the Address to all ihe English Protestants 
in the Present Army, a manifesto written by the W’hig divine 
Samuel Johnson (1649-1703), urging the soldiers to mutiny. 
In 1687 he was released, and in 1688 he served James 11 , as a 
spy in the camp of William of Orange. In December of this 
year a document, apparently ofikial, was found by a London 
bookseller. This called upon the Protestants to disann tiieir 
Roman Catholic neighbours; it was freely circulated, and much 
damage was done to property in London before it was found that 
it was a forger)\ It appears to have been the work of Speke, 
although this was not known until 1709, when he asserted his 
authorship in his Memoirs of the Most Remarkable Passages and 
Transactions of the Revoluimt, He afterwards issued these 
memoirs with modifications as The Secret History of the Happy 
Revolution in j6iS\S* (1715). After imploring both Anne and 
George 1. to reward his past services, Speke died in obscurity 
before 1725. 

SPEKE, JOHN HANNING (1827-1864), English explorer, 
discoverer of the source of the Nile, was bom on the 4th of May 
1827 at Jordans near Ilminster, Somersetshire. On his father s 
side hfi descended from the ancient Yorkshire family of Espec, 
a branch of which migrated to Somerset in the i^th centuiy*. 
His mother was a Miss Georgina Hanning, of Dillington Park, 
Somerset. Through his motlKT’s influence with the duke of i 
Wellington he obtain(‘d a ('omrnission in the Indian Army, which I 
he cnttTcd in 184^. lie served in Sir Colin Cainpbeirs division 
in the Piurab campaigns, and acquired considerable repute 
both as a soldier and as a sportsman and naturalist. When on 
furlough Capttiin Speke had explored portions of the Himalayas, 
had crossed the frontier into Tibet and mapped part of its 
south-west ern districts; but his attention was at an early date 
turned to the great problems of African geography, and in 1854 
he began liis brief and brilliant African aireer by joining Captain 
(afterwards Sir) Richard Burton in an expedition into the interior 
of Somaliland, the incidents of which are narrated in What led 
to the Discovery of the Source of ihe Nile (London, 1864). In 
April 1854 the (‘xpedition was attacked by Somalis near Berbera, 
one officer being killed, Burton slightly, and Speke severely 
wounded. Invalided home, Speke shortly afterwards volunteered 
for the Crimea and served during the war with a regiment of 
Turks. In 1856 he accepted an invitation from Burton to join 
an expedition to verify the reports as to the existence of great 
lakes in east central Africa, and especially to try and find I-akc 
Nyassa. The route to Nyassa was closed by the Arabs, and the 
travellers left Zanzibar in June 1857 by a more northerly route, 
which brought them by November to a place called Kazfi in 
Unyam wezi. Here they leamt from an Arab trader that further 
inland were three great lakes — and Speke leapt to the conclusion 
that the most northerly of the three would prove to be the source 
of the Nile. Continuing westw’ard in January 1858 the travellers 
reached Lake Tanganyika, of w^hich they made a partial explora- 
tion, Speke marking on his map the mountains which close in the 
lake to the north, “ Mountains of the Moon.” By June they were 
back at Kaze, and here Speke induced his chief, who was ill, to 
allow him to attempt to reach the northern lake. Marching 
north for twenty-five days, on the 30th of July Speke reached a 
creek, along which he travelled till, on the 3rd of August, he saw it 
open up into the waters of a lalu extending northward to the 
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horizon. He no longer doubted that this lake— the Victoria 
Nyanza— was the source of the Nile. Returning to Kaz6 
(August 25) he made known his discovery to Burton, who did 
not believe Speke’s theories. The explorers reached Ztmzibar 
early in 1859, Speke hastened back to England in advance of 
his comrade, and at once made public his discoveries and con- 
clusions. Despite the scepticism of his fellow-traveller and many 
geographers, he secured the support of Sir Roderick Murchison, 
president of the Rojal Geographical Society, under whose 
direction a new expedition, expressly intended to solve the Nile 
problem, was fittt;d out. Of this expedition Speke had the 
command, his only European companion being Captain (after- 
wards Colonel) J. A. Grant (7.?^.). The expedition, over 200 
men all told, started from iianzibar in October i860 and reached 
Kaz6 on the 24th of January 1861. Despite illness and the 
hostility and extortions of the natives the Victoria Nyanza 
was ag:ain reached, at its south-west corner, in October 1861^ 
Eollowing the western shores of the lake Speke crossed the 
Kagera on the i6th of January 1862, and arrived at the capital 
of Ugiuida on the iptli of February following. Here he was de- 
tained by the king, Mtesa, for some months, but at last prevailed 
on the chief to furnish him with guides, and on the 28th of July 
Speke stood at the spot where tlxe Nile issu(‘d from the lake. The 
great discovery was made, the problem which had baffled all 
previous efforts — extending over 2000 years — ^was solved. The 
troubles of the travellers were, however, by no means over; 
with difficulty they obtained permission to enter Unyoro, and 
I with dilliculty were allowed to leave, without being pcTmitted to 
visit another large lake (tlie Albert Nyanza) of wliosc existence 
and connexion with the Nile they leamt^d. As far as possible 
Speke and Grant followed the course of the Nile, and on the 3rd 
of December came in touch with the outside world onc^e more, 
striking in 3° 10' 37" N, an outpost < .slablishcd at the request 
of John Petherick, British (consul at Khartum, who had been 
charged with a mission for tlie relief of tlie explorers. On the 
15th of February 1863 they arrived at Gondokoro, the Egyptian 
post on the Nile marking the limit of navigability from the norths 
At Gondokoro they met Sir Samuel (then Mr) Baker, generously 
giving him the information which enabled him to dis< over tlio 
Albert Nyanza. From Khartum SjHjke telegraphed to London 
tlie great news tlml the Nile had been traced to its source, and 
on his return to England he was received with niiu'h cnthusiasin* 
In the same year (1863) he published his Journal of the IH$~ 
emmy of the Source of the Nile, a work full of geograjihical, 
cthnologic-ul and zoological information, and written in a frank, 
attractive style. The accuracy of his observations and the 
correctness of his main deductions have been since abundantly 
justified. But as Spekt? had not been able to follow the Nile the 
whole way from the Victoria Nyanza to Gondokoro, and us the 
])art played in the Nile r<^giinc by tlie Albert Nyanza was then 
unknown, Burton and otliers remained unconvin<!(;(l,and Sjieke’s 
conclusions were criticized in The A //<? 1864), a joint pro- 
duction of Burton and James McQueen; it being argued in tiiis 
work that Tanganyika was the true N ile source. It was arrang(jd 
that Speke should meet Burton at the meeting of the geographi- 
cal section of the British Association at Bath on tlie i6Lh of 
September and publicly debate the question of the Nile source., 
On the previous afUtmoon Speke was out y)artridgc shooting at 
Box, near Bath. In getting over a low stone, wall he laid down 
his gun at lialf cock. Drawing the weapon towards him by the 
muzzle one barrel exploded and entered his chest, inflicting a 
wound from which Speke died in a few minutes. A granite 
obelisk to his memory was erected by public subscription in 
Kensington Gardens. 

See, besides the works mentioned, Sir R. F. Burton, The Lake 
Regions of Central Africa (London, J80o); J. A Grant, A Walk 
across Africa (London, 1864) ; T. I>. Murray and A. S. White, Sir 
Samuel Baker: a Memoir (J.ondon, l895)j The Times (Sept. 17 and 
19, 1864); Sir H. H. Johnston, The Nile Quest (T-oiidon, n.d. [1903])* 

SPELLING BEE,amatch in which two sides contest in accuracy 
of spelling. The custom, an old one, was revived in the schools 
of the United States about the year 1873, and rapidly spread 
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or later, however, the reverse process of Dissolution, with its 
absorption of motion and disintegration of matter, which 
indeed has always been going on to some extent, must prevail, 
and these oscillations of the cosmic process will continue with- 
out end. 

It appears, therefore, that Spencer ultimately describes the 
Xnowable in terms of the mechanical conceptions of matter 
and motion, and that this must give a materialistic colouring 
to his philosophy. There arc, however, other flaws also in his 
procedure. The presence of Force, his version of the methodo- 
logical assumption of constancy in the quantitative aspects 
of phenomena, seems a very unsuitable basis for a philosophy 
of progress* To such a philosophy a consideration of the 
conditions, if any, under which progress can be conceived as 
ultimately real, seems a necessary preliminary, which Spencer 
omits. He also assumes that ** Evolution ” is a real, nay, an 
ultimate law of nature, but his evidence only goes to show that 
it is a result, in some cases, of the complex interaction of laws, 
which, like Rhythm, Segregation, &c., are in their turn only 
tendencies, and may be, and often are, counteracted. By the 
afterthought of a ** dissolution ” process (2nd ed. of First 
Principles) Spencer in a way admits this, but introduces fresh 
difficulties as to its relation to “ Evolution.*' If the two pro- 
cesses go on together both are tendencies, and whether there 
is on the whole progress or not will depend on their relative 
strength; neither can be universal, nor the “ law ” of cosmic 
existence, unless its coexisting rival is regarded as essentially 
sccondaiy. But if so it ceases to be available as evidence of 
a coming reversal of the dominant process. If, on the other 
hand, the processes are strictly alternative, a world which ex 
hypothesi exemplifies the one can never justify us in inferring 
the other. Spencer appeals alternately to the instability of 
the homogeneous ” and the impossibility of complete equilibra- 
tion to keep up the cosmic see-saw, but he can do so only by 
confining himself to a part of the universe. A world wholly 
homogeneous or equilibrated could no long(jr change, while so 
long us a part only is in process, the process cannot be repre- 
sented as universal. Again, an infinite world cannot be wholly 
engaged cither in evolution or in dissohition, so that it is really 
unmeaning to discuss the universality of the cosmic process until 
it is settled that we have a universe at all, capable of being con- 
sidered as a whole. In the last resort, therefore, Spencer fails 
to deduce philosophically not only the necessity of progress, 
but also its compatibility with the evolution-dissolution oscilla- 
tion, and even the general possibility of conceiving the world 
as a y^ro('.ess. In other words, in spite of his intentions he 
does not succeed in giving a metaphysic of evolutionism. 

In the Principles of Biology the most notable points are the 
definition of life as the continuous adjustment of internal 
to external relations, and the consequent emphasis on the need 
of adapting the organism to its environment. This exaggerates 
the })as.sivity of life, and does not sufficiently recognize that the 
higher organisms largely adjust external to internal relations 
and adapt their environment to their needs. His universal 
process of Evolution seems to give Spencer a criterion of 
“ higher " and ** lower ” “ progression " and ** degeneration,” 
independent of the accidents of actual history, and unattainable 
by strictly Darwinian methods. The higher (at least in times 
of “ evolution ”) is the more complex and differentiated, whether 
it invariably survives or not. On the other hand, he advances 
too easily from the maxim that function is prior to, and makes, 
structure to tlie conclusion that the results of use and disuse 
arc therefore immediately incarnated in structural adaptations 
capable of hereditary transmission. This inference has involved 
him in much controversy with the ultra-Darwinians of Weis- 
mann's school, who deny the possibility of the inheritance of 
acquired characteristics altogether. And though Spencer's 
general position — ^that it is absurd to suppose that organisms 
after being modified by their life should give birth to offspring 
showing no traces of such modifications —seems the more philo- 
sophic, yet it does not dispose of the facts which go to show that 
most d the evidence for the direct transmission of adaptations 
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is illusory, and that beings are organised to minimize the effects 
of life on the reproductive tissues, so that the transmission of the 
effects of use and disuse, if it occurs, must be both difficult and 
rare — far more so than is convenient for Spencer's psychology. 

In his Principles of Psychology Spencer advocates the genetic 
explanation of the phenomena of the adult human mind by 
reference to its infant and animal ancestry. On the funda- 
mental question, however, of the psychophysical connexion 
[ and the derivation of mind from matter, his utterances are 
I neither clear nor consistent. On the one hand, his whole formu- 
lation of Evolution in mechanical terms urges him in the direc- 
tion of materialism, and he attempts to compose the mind out 
of homogeneous units of consciousness (or “ feeling ”) “ similar 
in nature to those which we know as nervous shocks; each of 
which is the correlative of a rhythmical motion of a material 
unit or group of such units " (§ 62). On the other hand, when 
pressed by his disciple, Fiske {Outlines of Cosmic Philosophy, 
11. p. 4^), he is ready to amend nervous into psychical shocks, 
which is no doubt what he ought to have meant but could not 
say without ruining the illusory bridge between the psychical 
and the physiological which is suggested in the plirase “ nervous 
shock,” And he admits (§ 63) that if we were compelled to 
choose between translating mental phenomena into physical and 
its converse, the latter would be preferable, seeing that the 
ideas of matter and motion, merely symbolic of unknowable 
realities, are complex states of consciousness built out of units 
of feeling. But easiest of all is it to leave the relation of 
the unknowable “substance of Mind” to the unknowable 
“ substance of Matter ” (substance he throughout conceives 
iis the unknowable substrate of phenomena) to the Unknowable, 
as^ he finally does. To the theory of knowledge Spencer con- 
tributes a “ transfigured realism,” to mediate between realism 
and idealism, and the doctrine that “ necessary truths,” acquired 
in experience and congenitally transmitted, are a priori to the 
individual, though a posteriori to the race, to mediate between 
empiricism and apnorism. It has already been explained, 
however, that the biological foundations of the latter doctrine 
are questionable. 

In the Principles of Sociology Spencer's most influential ideas 
have been that of the social organism, of the origination of 
religion out of the worship of ancestral ghosts, of the natural 
antagonism between nutrition and reproduction, industrialism 
and warfare. Politically, Spencer is an individualist of an 
extreme laissez faire type, and it is in his political attitude tliat 
the consequences of his pre-Darwinian conception of Evolution 
are most manifest. But for this he would hardly have estab- 
lished so absolute an antithesis between industrial and military 
competition, and have shown himself readier to recognize 
that the law of the struggle for existence, just because it is 
universal and equally (though differently) operative in every 
form of society, cannot be appealed to for guidance in deciding 
between the respective merits of an industrial or military and 
of an individualist or socialist organization of society. 

In the Principles of Ethics Spencer, though relying mainly 
on the objective order of nature and the intrinsic consequences 
of actions for the guidance of conduct, conceives the ethical end 
in a manner intermediate between the hedonist and the evolu- 
tionist. The transition from the evolutionist criterion of sur- 
vival — which in itself it is difficult to regard as anything but 
non-moral— to the criterion of happiness is effected by means 
of the psychological argument that pleasure promotes function 
and that living beings must, upon pain of extinction, sooner or 
later take pleasure in actions which are conducive to their 
sur\ivaL Hence pleasure is, on the whole, good, and asceticism 
reprehensible, although in man’s case there has arisen (owing 
to the rapidity of evolution) a certain derangement and diver- 
gence between the pleasant and the salutary (§ 30). Never- 
theless pleasure forms an “ inexpugnable element ” of the moral 
aim (§ 16). Conduct being the adjustment of acts to ends, 
and good conduct that which is conducive to the preservation 
of a pleasurable life in a society so adjusted that each attains 
his happiness without impeding that of others, life can be 
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considered valuable oidy if it conduces to happiness. On the 
other hand, life must in the long run so conduce, whatever its 
present value may appear to be, because a constant process 
of adjustment is going on which is bound sooner or later to lead 
to a complete adjustment which will be perfect happiness. 
This is the refutation of pessimism, which ultimately agrees with 
optimism in making pleasure the standard of value. In tUs 
reasoning Spencer appears to have overlooked the possibility 
of an expansion of the ethical environment. If this is as rapid 
as (or more rapid than) the rate of adaptation, there will be no 
actual growth of adaptation and so no moral progress. Complete 
adaptation to an infinitely receding ideal is impossible, and 
relative adaptation depends on the distant'C between the actual 
and the ideal. Spencer, however, considers that he can not 
only anticipate such a state of complete adjustment, but even 
lay down the rules obtaining in it, which will constitute the 
code of “ Absolute Ethics ’* and the standard for discerning 
the “least wrong” actions of relative ethics. He conceives 
it as a state of social harmony so complete that in it even the 
antagonism between altruism and egoism will have been over- 
come. Both of these arc original and indispensable, but egoism 
has the priority, since there must be egoistic pleasure somewhere 
before there can be altruistic sympathy with it. And so in the 
ideal state every one will derive egoistic pleasure from doing 
such altruistic acts as may still be needed. In it, too, the sense 
of duty will have become otiose and have disappeared, being 
essentially a relic of the history of the moral consciousness. 
Originally the socially salutary action was in the main that 
which was enjoined on the individual by his political and 
religious superiors and by social sentiment; it was also in the 
main that to which his higher, more complex and re-representa- 
tive feelings prompted. Hen<x^ the fear with which the political, 
religious and social controls were regarded came to be associated 
also with the specifically moral control of lower by higher 
feelings, and engendered the coercive clement in the feeling 
of obligation. Its authoritativeness depends on the intrinsic 
salutarmess of self-control, and must cease to be felt as the 
resistance of the lower feelings relaxes. Hence Spencer con- 
cludes that the sense of duty is transitory and must diminish 
as moralization increases. In the preface to the last part of his 
Ethics (1893) Spencer regrets that “ the Doctrine of Evolution 
has not fnniished guidance to the extent he had hoped,” but 
his contributions to ethics are not unlikely to be the most | 
permanently valuable part of his philosophy. 

After complecting his system (189O) Spencer contlmird to revise 
it, and bronp^ht out new editions of the Biology (T898-T800) and 
First Principles (1000). The diilc« of his chief works are as follows : 
1842, Letters to the Nonconlormist^ " The Proper Sphere of Govern- 
ment,** 1850, Social Statics, 1832, The Tneory of Population 
(cf. part \i. of Biology)*, "The Devfdopment Hypothesis" (in 
Essays, vol. i.). 185;^. 'J he Universal Postulate (cf. Psychology, part 
vii.). 1854, “The Genesis of Science" (in Essays, vol. ii,). 1855, 
Principles of Psychology (i vol.). 1837, Progress, its Law and 
Cause (Essays, vol. i.). 185S, Essays (containing most of his con- 

tributions to the Westminster Review*, 1863, vol. ii.; 1885, vol. iii.). 
1861, Education: Intellectual, Moral, Physical, 1862, First Prin^ 
ciples (2nd ed., 1867; 6tb, 1900). 1864-1867, Principles of Biology 
(2 vols.). 1872, Principles of Psychology {2nd ed., in 2 vols.). 1873, 
The Study of Sociology, 1876, vol. i., The Principles of Sociology; 
vol. ii., Ceremonial Institutions, 1879, Political Institutions, 1882; 
vol. iii., Ecclesiastical Institutions, 1885, completed 1896. 1870, 

The Data of Ethics (part i. of Principles of Ethics in 2 vols.; 
part iv., Justice, 1891 ; parts ii, and iii., Inductions of Ethics and 
Ethics of Individual Life, 1892; parts v. and vi., Negative and Positive 
Beneficence, 1893), 1884, Man versus the State, Factors of 

Organic Evolution, 1893, Inadequacy of Natural Selection, 1894, 
A Rejoinder to Professor Weisrnann and Weismannism once more, 
1897, Fragments, X902, Facts and Comments, An Autobiography 
in 2 vols. appeared posthunujusly in 1904. For a full bibliography 
of his works see W. H. Hudson’s Introduction to the Philosophy of 
Herbert Spencer (up to 1895): and for a useful summary of his chief 
doctrines by Spencer himself, his preface to Collins’s Epitome of the 
Synthetic Philosophy, PTe jilso supervised the com]ulation of a 
comprehensive series of volumes by various writers on Descriptive 
Sociology, of which by 1881 eiuht parts on cliff erent racial areas had 
l)een published (at a loss to him of (yz^o) as tlie result of fourteen 
years of labour. He then suspended this undertaking, but resolved 
that at his death it should continued at the cost of his estate. 
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In his will he appointed trustees, who were to entrust the supervision 
to Mr H. R. Tedder, librarian of the Athenaeum Club; and the 
work was resumed accordingly after his death, five more parts 
being arranged for, one of which was publishcil in 1910. 

(F. C. S. S.) 

SPENCER, JOHN CHARLES SPENCER, 3RD Earl (1782- 
1845), English statesman, better known by the (courtesy title 
of Lord Alihorj), which he bore during his father’s lifetime, was 
the son of George John, 2nd Earl (1758 1834), grandson of 
John (1734-1783), created ist Earl Spencer in 1765, and 
great-grandson of Charles Spencer, 3rd Earl of Sunderland. 
His father scr\ cd in tlie ministries of Pitt, Fox and (irenville, 
and was first (lord of the admiralty from 1794-1801; and 
his interest in literature was shown in his attention to 
the Althorp library, inherited from the 3rd Earl of Sundcr- 
kmd, which he developed into the finest private library 
in Europe; his wife, the eldest daughter of the ist Earl 
Lucan, was ron.spieiious in London society for her gaiety and 
brightnes.s. Their eldest son, John Charles, was born at Si)eneer 
House, London, on the 30th of May 1782. In 1800 he took 
up his residence at Trinity College, Cambridge, and for sonic 
time applied himself encrgcti(‘ally to mathematical studies; but 
he spent most of his time in hunting and racing. Almost im- 
mediately after taking his degree in 1802 he set out on a conti- 
nental tour,whi(‘h wiis (nit short, after he had passed some months 
in the chief cities in Italy, by the renewal of war. Tlirough the 
influence of Pitt's government he was retunied to parliament 
for the borough of Okehampton in Devonshire in April 1804, 
and, although he vacated liis seat in F(‘bruar}' 1806, to contest 
the university of Ciimbridge against Lord Henry Petty and Lord 
Palmerston (when he was hopelessly btraten), be was elected in 
the same month for St Albans, and appointed a lord of the 
treasury. At the general elcTtion in November t8o6, be was 
elected for Northampton shire, and he continued to sit for the 
county until he succeeded to the peerage. 1 fis tastes were then, 
as ever, for country life, but his indignation at the dnki*. of 
York s conduct at tlie Horse Guards led him to move a resolu- 
tion of the House of Commons in i8o() for the duke’s removal 
from his post. Eor the next few years after this speunh Lord 
Allhor|> occasionally sjioke in debate and always on tlie side of 
Liberalism, but from 1813 to 1818 he was only rarely in tlie 
House of Commons. His absence was partly due to a feeling 
that it w'as hopek-ss to struggle against the will of the Tory 
ministry, but mortj particularly to his marriage on the 14th of 
April 1814, to Esther, only daughter of Richard Acklom of 
Wiseton Hull, Northamptonshire, who di(?d in childbirth, i8j8, 
Tn 1819, on his return to politiral life after her death, and for 
many years after that date h(< pressed upon the att(;ntion of the 
house the ni’cessily of establishing a more efficient bankruyib’y 
court, and of expediting the recovc'ry of small debts; and 
he saw both these reforms accomplished before 1825. During 
the greater part of the reign of George IV. the Whigs lost their 
legitimate influence in the state from their want of cohesion, 
but this defec t was soon remedied in 1830 wh- n Lord Althorp 
was chosen their leader in tlie lower house, and his capacity for 
the po.sition was yiroved by experience. When Lord Grey’s 
administration was formed at the ('lose of the year the i han- 
cellorship of the exchecjuer (.(jmbined with the l(tadership of the 
House of Commons was entrusted to Lord Althorj), and to him 
more than to any oilier man, with tlut exception of the prime 
minister and the lord chancellor, may be attributed the success 
of the government measures. The budget, it is true, was a 
failure, but this misfortune was soon forgotten in the struggles 
over the Reform Bill. The consideration of the preliminaries 
of this measure was assigned to four ministers, two in the cala’net 
and two outside that body; but their proposals were, after 
careful examination, ajijirovcd or rejected by Lord Cirey and 
Lord Althorp before they were brought under the notice; of the 
cabinet. W’hen the Bill was ready for introduction to lh(; House 
of Commons its principltjs were expounded by Lord John Rus.sell ; 
but from the commencement of the protracted discussion over 
its details he had the assistance of Lord Althorp, and after some 



638 • • SPENCER, 5TH EARL— OPENER 


weeks of incessant toil^ which the physique of Lord John Russeli 
could not sustain any longer, ihc whole responsibility was cast 
on Lord Althorp. To combat the objections of three such 
pertinacious opponents as Croker, vSugdcn and Wethercll required 
both skill and courage, and in Lord Allhorp these qualities were 
found. On one evening he made as many as twenty speeches. 
The Reform Bill was carried at last, and popular instinct was 
right in assigning to the leader of the house a credit onl^’’ second 
to that earned by I-ord John Russell, After the dissolution of 
1833 Ihe Whigs returned to power with augmented numbers; 
but differences soon showed themselves among both leaders and 
followers, and their majority trumbled awwy. Their position 
was St I’cngthened for a time by triumphuntly carrying a new poor 
law bill; and even their keenest critics would no a- allow that, 
had the Wliig propositions on tithes and church rates been 
( arriecl into effect, many j^ars of passionate controversy would 
have been spared. The ministiy^ of Lord Grey was shattered to 
piec(\s by difficulties over an Irish coercion bill. Although Lord 
Mellx)urne became premier (July 14, J834), the fortunes of the 
ininislr)' rested on Lord Altliorp’s presence in the House of 
Commons.^ 

TIk' death of “the ahffRarl Sj)enccr in November 1834 called 
his son to the upper hoiise, and William IV. took advantage 
of this event to summon a Tory c.abinet to his side. The new 
Lord Spenc^er abandoned the cares of offi<*e and returned to 
country life with unalloj^d delight. Henceforth agriculture, 
not politics, w«TfS his jmncipal interest. He was the fimt presi- 
dent of the Royal Agricultural Society (founded 1838), and a 
notalvlc cattle-breeder. Often as he was urged by his political 
friei^ds to come to their assistance, he rarely quitted the peaceful 
pleasures which he loved. He died at on the isi of 

October 1845, being succc^eded as 4lh Bari, in default of issue, 
by his brother Frederick (d. 1857). He had held, as a statesman, 
a remarkable position. The IVhigs required, to cariy” the 
Reform Bill, a leader of unstained character, one to whom party 
spirit could not attach the suspicion of greed of office, and 
against Lord Althorp malevolence was powerless. No stronger 
proof of his pre-eminence could be given than the oft-quoted 
sadng of Lord Hardinge that one of Croker^s ablest speeches 
was demolished by the simple statement of I/ord Althorp that 
he had col]e<'led some figures which entirely refuted it, but had 
lost them. The trust which the house put in him then was never 
wanting. 

SPENCER, JOHN POTNTZ SPENCER, 5™ Kart. (1835-1010), 
English statesman, was the son of the 4th Earl and his first 
wife, a daughter of William Stephen Pojmtz, of C'owdray Park, 
Sussex. Bom on the 27th Of October 1835, and educated at 
HarrcAv and Trinity College, Cambridge, he was a member of 
paTlianienl for a few months before he succeeded to the earl- 
dom in December 1857, His long career as a Liberal polilidaii 
dates from his act^eptant^e of the office of lord lieutenant of 
Ireland under Gladstone in 1868, a post which lie retained until 
1874. Wjien the Liberals returned to powor in 1880 he w^as 
appointed lord president of the counc’il, but in 1882 he entered 
upon a S(*cond term of office as lorddieiitcnant of Ireland. 
Tile thn‘e years during ivhich Earl SpencAT now filled this 
position was a period of exceptional disorder in Ireland, marked 
by a long series of outrages and conspinures Jisso('iatcd wnth the 
** Invincibles,^* but the courage and firmness wbich he then 
displayed won the admiration of all, and made his adoption of 
the policy of Home Rule in 1885 an event of considerable 
interest. In the short Liberal administnition of j886 he w'as 
lord-president of the council, and from 1892 to 1895 ^ 

very capable first loid of the admiralty; it is on record that 
Gladstone, on n'tiring in 1904, -would have recommended the 
Queen, if she had consulted him, to summon Lot^ Spencer to the 
preni IcTsl 1 ’p. From t 002 to 1 905 he W'as the Libeml leader in the 
House of wben a change of government 

w^s seen t6*fc^robablc, it was thought in some c}uarlers that 
he would be most suitable T.iberal prime minister. But 
his health brokc^owm just at this time, and he took no further 
part in political lifiy althoughrhe survived until the 13th of 


August 1910, when he died at Althorp. For forty-five years 
the carl was a Knight of the Garter; he was lord-lieutenant of 
Northamptonshire for upwards of thirty years, and he liad a 
reputation as a keen and daring rider to liound?. Tlie fine 
library, collected at Althorp by the 2nd earl, was sold b}' him 
for £250,000 to Mrs RylandSj, the widow of a Manchester 
merchant, and was by her presented to the city of Manchester 

Earl Spencer had no children, and his successor w^as liis half^ 
brotloer, Charles Robert Spencer (b. 1857), became the 6t& 
earl. As the Hon. Charles R. Spencer he w^as one of the parlia- 
mentaiy^ representatives for Northamptonshire from 1880 to 
1895 and again from 1900 to 1905, and was ^-ice-chamberlain of 
the royal household from 1892 to 1895. 
pointed lord chamberlain, and in the same year he was raised 
to the peerage as Viscount Altliorp, 

SPENCER, WILLIAM ROBERT (1769-1834), English poet 
and wit, was the son of Lord Charles Spencer, second s<m of 
Charles Spencer, 3rd duke of Marn)orougli and 5th earl of 
Sunderland. He was educated at Harrow and Christ Clinn-h, 
Oxford, but left the university without taking a degree. Spencer’s 
wnt made him a poj^ular member of society, but he took no 
part in public life although he numbered among his friends 
leadbg statesmen like Pitt, Fox and Sheridan. He was an 
accomplished writer of “ occasional ’’ verse, winch was warmly 
praised by Scott, by Christopher North and by Byron, who 
placed him in the same rank as Moore, Rogers and Campbell. 
In 1796 he published an English version of P>urgcr’s Lronorc, 
and in 1802 he burlesqued German romance in his Urania, 
which was produced on the stage at Drury Lane. Among bis 
best-knowm pieces, which w.re published in a collection of his 
poems in 1811, were Beth Gclert and ** Too Late I Si iiycd.” 
He died in poverty m Paris in 1834. In 1791 he married 
Susan, danglitcr of Count Jcnison-Walworth, (‘hamberlain to 
the elector palatine, by whom he had five sons and two daughters. 
One son, Auurky Grorgr Spknckr (1795-1872), became first 
bishop of Newfoundland in 1839, being afterwards translated 
to the Sec of Jamaica. Anotbcjr son, George Trevor Spencer 
(1799-1866), was in 1837 consecrated sec ond bishop of Madras. 
He published several books relating to missionary work in India; 
on his return to England in 1849 aj'pointcd assistant 

to the bishop of Bath and Wells, and in i860 became chancellor 
of St Paul’s Cathedral. He married, in 1823, Harriet, daughter 
of Sir Benjamin Ilobbouse and sister of Lord Broughton. 

i^vQ W. K. Sptniccr, Poetns (l-onUon, 1835), containing a bio- 
graphical aiionioir; The Annual Uagistvr (1834); Alumni OAonienses 
annotated by J. Foster (4 vols., Oxford, 1891). 

SPENCER, a township of Worcester county, Massachusetts, 
U.S.A., about II m. W. of Worcester. Pop. (1890), 8747; 
(1900), 7627, of whom 16x4 were foreign-born; (1910, U.S. 
census), O740. Area, about 34’ i sq. m. The township is 
served by the Boston & Albany railway and by inter-nrban 
electric lines. The Richard Sitgden Public Library, founded 
in 1889, 12,000 volumes in 1908. Bemis Memorial Park 

and tlic Samuel Bemis Monument were dedi(\ated in 1901 in 
honour of the first settler of Spencer. There are three other 
public parks. Among the township’s manufactures arc boots 
and shoes, woollens, muslin underwear, w'ire, and wooutm and 
paper boxes. Spencer was a part of the Leicester gi*aiit; w^ 
first settled in 1721; was the “West Parish of Leicester” in 
1744-1753; and in 1753 was incorporated as a toumship, under 
its present name. In one house in Spencer were born Elin? Howe, 
jun., the inventor of the sewdng-maebine, and his uncles, 
William Howe, inventor of the “ Howe tnias ” bridge (sec 
Bridges), and Tyler Howe (i8oo-t88o), inventor (in 1855) 
of the spring bed; in 1909 a memorial was dedicated to these 
three inventors. 

Soe Henry M. Tower, Historical Sketches felating to Spencer, 
Mass, (4 voU., Spencer, 1901- iqoo). 

SPENER, PHILIPP JAKOB (1635-1705), German theologian, 
was born on tlie i3tli of Jimuary 1635 RjippoltsweiJer in 
Upper Alsace. After a brief stay in the grammar schwl of 
Colmar he went to Strasshurg in 1651, where he devoted himself 
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to the study of philotogy, history and philosophy, and his 
degree of master (1653) by a disputation against the philosophy 
of Hobbes. He then became private tutor to tlic {princes 
Christiiin and Charles of the Paktinale, and lectured in the 
university on philolog}" and histor}\ From i<)59 to 1662 he 
visited the universities of Basel, Tubingen and Geneva, and 
commeiu^ed the study of heraldry, which he pursued thi’oiighout 
his life. In Geneva especially his religious vien^s and tendencies 
were turned in the direction of mysticism. He retui*ncd to 
Strr.ssburg in 1663, where he was appointed preacher without 
pastoral duties, wiUi the right of holding lectures. Three \'cars 
afUrwfirds he was invited to become the ('hief pastor in ilie 
Lutheran Church at Frankfort-on-Main. Here he published 
his two chief works, Pia dcsideria (1675) Allgemeine Gottes- 
^elehriheit (1680), and began that form of pastoral work which 
resulted in the mo\'crncnt called Piethm. In i6»86 he accepted 
the invitation lo the first court chaplaincy at Dresden. But 
the elector John George III., at whose personal desire the post 
had been olTered to him, was soon ofTcndwl at the fearless con- 
scientiousness with which his chaplain sought to discharge his 
astoral duties. Spener refused to resign his post, and the 
axon government hesitated to dismiss him. But in 1691 tlic 
Saxon rejirescntativc at Berlin induced the court of Brandenburg 
lo offer him the rectorship of St Nicholas in Berlin with the title 
of “ Konsistorialrat.’’ In Berlin Spener was held in high 
honour, though the tendencies of the court and the government 
officials were ratlicr rationalistic than pieLislic. The university 
of Halle was founded under his influence in 1694. All his life 
long Spener liad been (?x]')0scd to the attacks and abuse of the* 
orthodox Lutheran theologians; with his years Ins opponents 
multiplied, and the movement whi<di he had inaugurated 
presented increasing!}' matter for liostile criticism. In 1695 
the theological faculty of Wittenburg formally laid to his charge 
264 errors, and only his death on the 5th of Februaiy' 1705 
relcii.se<l him from these fierce conflicts, llis last important 
work was llicologische Hedenken (4 vols., 1700-1702), to which 
was added after his death Letzte theolo^ische Bedenken, with a 
biography of Spener b}' C. H. von Ginstcin (1711). 

Tliou,"h Sj)cncr has been justly called tlio falh(.!r cf Pietism/* 
hardly any of the errors aii l none of 1he extravagances of Die 
movement eau be ascvilxjd to him personally. So far was he from 
sharing them that A. Bitsclil {Gcschichtc dcs Piciifimus, ii. Ki.t) 
maintains that " he was himself not a Pietist/* as he did not advocate 
tJie qiiictistic, legalistic and semi -separatist practicc\s of Pietism, 
though they were mon? or less involvtul in ihc positions ho assumed 
or the px-actices which he cncouragcid or coimive<l at. 'J'he only 
two points on which he departed' from the orthf^dox Liitl»5rau 
faith of his day were the rocjuiremtmt of regeiicratirm as tin; sine 
qua non of the true ih'.H>lugian, and the expectation of the con* 
version of th'j Jews and the fall of Paj^.acy as the ]->r<dudo of the 
triumph of the chiu'cli. He did not, like the laictr Pietists, insist 
on the necessity of a conscious crisis of conversion, nor did he en- 
courage a complete breach between the Cliristian and the secular 
life. 

Sp<mt5r was a volnminous w'riter. The list of his published 
works com])riscs 7 vols, iolio, O3 quarto, 7 octavo, 46 duodeeimo; 
a new edition of liis chief writings was publislicfd by P. CJrunberg 
in 18S9. See W. llossbach, Philipp Jakob Spener und seine ZvU 
(1S38, ;-;rd cd. iSdi); A. Ritschl, Cesihichte des Pictismua^ ii. (i8f<4); 
IL Sachsse, Ursprun^ und Wesen dos Pietismus (1884); Griinbcrg, 
P. y. Spener {3 vols., 1893-1900). 

SPENNYMOOR, a nnirket town in the Bishop Auckland parlia- 
mentary' division of Durham, England, 6 111. S. of the city xjf 
Durham, on a branch of the North Eastern railway. Pop, of 
urban district, w’hi<‘h includes several neighbouring parishes 
(1901), 16,665. midst of a populous coal-mining 

district, and its growth is modem. 

SPENS, THOMAS DE (r. 1415-1480), Scottish statesman and 
predate, rc^ei^’cd his education at Ediiilnirgh, and by liis excep- 
tional abilities attraclejcl the notice of the advisers of the S<’o:tish 
king, James TI., who sent him on errands to England and to 
France. About 1450 he became bishop of Galloway; soon after- 
wards he was made keeper of the pri\'y seal, and in 1459 he was 
choK-n bi-ihop of Aberdeen. Much of his lime, hfiwever, was 
passed in journeys to France aid to England, and in 1464 he [ 


«nd Alexander Stewart, diake Atluimy a of James IL> 
were captured at sea by some Engiisl/ sailors, Edwivrd IV., 
to whom the bishop had previousdy revealed an assassination 
plot, set him at liberty, and he was partly responsible for the 
treaty of peace mad.' about this time between the English king 
and James III. Ho also helped to bring about tlic imeting 
between F/dward IV. and Louis XL of Franco at Pieqiiicny, 
and imother treaty of peace between England and Scotland in 
; 1474. Spens was a freciuent attender at the Scottish parlia- 
ments, and contributed veiy^ geiu rously lo the decoratiem of liis 
cathedral at Aberdeen. He died in Edinburgh on the 14th d 
April 1480. 

SPENSER) EDMUND (r, r552-T5oo), English poet, author of 
the /wry Queen, was bom in lx)ndaTi about the year 1552. The 
received date of his bird) rcists on u ]>assage in sonnet lx. of the 
Amoreiti, He speaks there of having lived forty-one years; 
the Amoretti was pul)lisbocl in T595, and desi ribed on tiie title- 
page as “ written not long sin(‘e **; this would make the year 
of ids birth 1552 or 1553. We know from the i rath al ami on 
that London was his l>irtliplace. Tliis at least sei vns the most 
natural interpretation of tlic w'ords — 

** Merry Loinlon, my most kindly nnrso, 

TJiiiL to me ga\-u ibis life'r, jirsi n itix 0 source.** 

In the same poem he speaks of Irnwelf us taking liis name from 
‘‘ un house of ancient fame.’’ Several of his picc'cs arc addressed 
to the daughters of Sir John Spencer, head of the Althorp 
family; and in Colin Cloufa Come Home Again he describes three 
of the ladies as — 

'J'hci honour of llw noble family 

Of which 1 mcau(.fsl i>o:isl. lav st^lf to be.” 

Mr R. B. Knowles, however, is of the opinion (see the Spending 
of the Money of Robert Nmeil, privald) printed, 1877) that the 
I yiota’s kinsmen must be sought among the humbler Sf)(‘nct?rs 
' of iiortli-east Lancusliire. Robert Nowell, a Ix)ndon citizen, 
left a sum of momy to be distributed in various cluirilies, and 
in the account-books of his executors among the names of other 
beneficiaries luis been discovered tlial of “Edmund Spensorc, 
scholar of the Merchant 'J aylor School, at his going to Bcnibroiie 
Hall in Camliridge.’'’ 7 'he date of this benefaction is the 28th 
of April 1569. As the poet is known to have been a .sizar of 
Pembroke, the identification is beyond dispute. 'J'ill this 
dis(.x)vcry it was not known where Spenser ruc'civcd his school 
education. The speculations as to llie poet’s parentage, started 
by the Nowell MS., are naliirally more iiruxrrtain. Mr Knowles 
found three S|>enKCTS in llie books of the Merchant Ta}’ lux's, and 
concluded that the poorest of them, John SiKjnser, a “free 
jounieyman '' in tlic “ art or m^'.ster}' of clothmaking,*’ might 
liave be(yn the poifl’s father, but Ik; afteivvards abandoned this 
theory. Dr Grosjirt, however, adhered lo it, and it is now 
pretty gei>eral]y ac.< opted. The txjnncxion of Sp<jnser with 
Lancashire is also snpjiortcd by the Nowell MS. — several 
Spensers of ilia county appair among the “poor kinsfolk ” 
who profited by Nowell’s bounty. T’lie name of the poe/s 
moth<T was Eli.sabcth, and he notes as a liappy (‘()indd<;iice 
tiiat it was borne by the three w^'ornen of most consequence to 
liim — wife, queen and motlicr {Aviorctti, Ixxiv.). 

It is natural tlmt a |K)ct so steepe-d in pcieliy' as Spenser 
s^Iiould sliow his faculty at a very early age; and there is strong 
reason lo l^elicvc that ^’crses from his pen were pulflished just 
as he left school at the iigo of sixteen or .seventeen. Certain 
pieces, traaslations from Du Bella}' and Petrarch, ufierward.s 
included in a volume of poenus hy Spenser pulkLishcd in 3501, 
arc found in a mlscelUin}', Theatre for Warldinga, issued by a 
Flemish Protestant refugee;, John van dor Noodt, on the 25t.h of 
May 1569. 'i’lic translations frfaii Du Bella}' iqqK.*ar in l.>I{Lnk 
verse in tlie miscellany, und are r)iym(;d in sonnet form in Uie 
later publication, Iml the dktion is substenti ally the saim;; the 
translations from Pe trarch (ire n;pul)lishcd with slight variation.s. 
Poets were so careless of their rights in tliose dny .s and pub- 
lishers took such lilxriics that we. cannot draw for certain the 
conclusion that w'ouid be inevitable if the facts were of more 
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modem date; but the probabilities are that these passages 
in Van der Noodt’s Theatre, although the editor makes no 
acknowledgment, were contributed by the schoolboy Spenser.^ 
As the exercises of a schoolboy writing before our poetic diction 
was enriched by the great Elizabethans, they are remarkable 
for a sustained command of expression which many schoolboys 
might exhibit in translation now, but which was a rarer and more 
\ significant accomplishment when Surrey and Sackville were 
^ the highest models in post-Chaucerian English. 

Little is known of Spenser’s Cambridge career, except that 
he was a sizar of Pembroke Hall, took his bachelor’s degree in 
1572, his master’s in 1576, and left Cambridge without having 
obtained a fellowship. l)r Grosart’s inquiries have elicited 
the fact that his health was not good — college allowances while 
he was in residence being often paid Spenser aegrotanti.” 
One of the fellows of Pembroke strongly influenced his destiny. 
This was Gabriel Harvey, a prominent figure in the university 
life of the time, an enthusiastic educationist, vigorous, versatile, 
not a little vain of his own culture and literary powers, which 
had gained him a certain standing in London society. The 
revival and advancement of English literature was a passion of 
the time, and Harvey was fully possessed by it. His fancy for 
reforming English verse by discarding rhyme and substituting 
unrhymed classical metres, and the tone of his controversy with 
Thomas Nash, have caused him to be regarded as merely an 
obstreperous and pragmatic pedant; but it is clear that Spenser, 
who had sense enough not to be led astray by his eccentricities, 
received adive and generous help from him and probably not a 
little literary stimulus. Harvey’s letters to Spenser'-^ throw a 
very kindly light on his character. During his residciure at the 
university the poet acquired a knowledge of Greek, and at a 
later period offered to impart that language to a friend in Ireland 
(see Ludowick Biy^skett, Discourse of Civil Life, London, t6o6 — 
written twenty years previously). Spenser’s affinity with Plato 
is most marked, and he probably read him in the original. 

Three years after leaving Cambridge, in 1579, Spenser issued 
his first volume of poetry, the Shepherd's Calendar, Where and 
how he spent the interval have formed subjects for elaborate 
speculation. That most of it was spent in the study of his art 
we may take for granted. That he lived for a time in the 
** north parts ” of England ; that there or elsewhere he fell in 
love with a lady whom he celebrates under the anagram of 
“Rosalind,” and who was most likely Rose, a daughter of a 
yeoman named Dynelej’’, near Clithcroe; that his friend Harve}^ 
urged him to return south, and introduced him to Sir Philip 
Sidney; that Sidney took to him, discussed poetry with him, 
introduced him at court, put him in the way of preferment — 
are ascertained facts in his personal history. Dr Grosart con- 
jectures with considerable plausibility that he was in Ireland 
in 1577. The words “ for long time far estranged ” in E. K.’s 
preface to the Shepherd's Calendar point that w^ay. Spenser 
undoubtedly entered the service of the earl of Leicester either 
in 1578 or a year earlier (Careiv Papers), 

The interest of the Shepherd's Calendar is mainly personal to 
Spenser. Its twelve poems continue to be read chielly because 
tiiey -were the first published essays of the author of the t'aery 
Qneen^ the poems in which he tried and disciplined his powers. 
Th(iy mark no stage in the history of pastoral jioctry. The title, 
borrowed from a French almanac of the year 1490, which was 
translated into English in 1503 and frequently reprinted, is at- 
tractive but hardly tallies with the subjtiCl. It may have been an 
afterthought. Spenser had too strong a genius not to make his 
own individuality felt in any form that he attiunptcd, and his 
buoyant dexterity in handling various scht^mes of verse must always 
afford delight to the connoisseur in such things. But a reader not 
already interest(;d in Spenser, or not already familiar wuth the 
artificial eclogue, would find little to attract him in the Shepherd's 
Calendar, The po(‘ms need a special education; given this, they 


* The first versions of the Visions of Petrarch and Du Bellay 
arc reproduced by I>r Grosart in his Complete Works of Spenser ^ 
vol. iv, (London, 1882). The translations of Petrarch are imitated 
fromMarot. Kocppel (Englische Studien, vol. xv.) questions whether 
they are by Spenser (see also J. B. Fletcher, Modem Language 
Notes, vol. xxii.). 

^ Letter-Book of Gabriel Harvey (Camden Sociaky).^ 
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are felt to be full of charm and power, a fresh and vivid spring to 
the splendid summer of the h'aery Queen. The diction is a studi- 
ously archaic artificial compound, partly Chaucerian, partly North 
Anglian, partly factitious; and the pastoral scenery is such as may 
be found in any country where there are sheep, hills, trees, shrubs, 
toadstools and running streams. That Spenser, having been in 
the north of England, should have introduced here and there a 
touch north country colour is natural enough, but it is not suffi- 
cient to give a character to the poems as pastoral poems. As such 
they follow continuously and do not violently break away from 
Latin, Italian and French predecessors, and Professor George 
Saintsbury is undoubtedly right in indicating Marot as the most 
immediate model. At the same time one can quite understand 
on historical grounds why the Shepherd's Calendar was hailed with 
enthusiasm as the advent of a “ new poet.'* Not only was it a 
complete work in a form then new to English literature, but the 
execution showed the hand of a master. There had been nothing 
so finished, so sustained, so masterful in grasp, so brilliant in metre 
and phrase, since Cluiuccr. It was felt at once that the j^oet for 
whom the age had beem waiting had come. The little C(3lerie of 
friends whose admiration the young poet had won in private were 
evidently concerned lest the wider public should be bewildered 
and repelled by the unfamiliar pastoral form and rustic diction. 
To put the public at the right point of view the poems were jnib- 
lishetl with a commentary by “ E. K.” — supposed to be one Edward 
Kirke, who was an undergraduate with Si)enscr at Pembroke. 
This so-called “ glossc exi)laincd the archaic words, revealed the 
poet's intentions, and boasted that, as in the case of Virgil, the 
pastoral poetry of the '' new poet ” was but a proving of tlie wings 
lor higher ancf wider flights.* The *' new poers " name was with- 
held; anrl the identification of the various '^shepherds — of Cuddie 
and Rofty and Diggon Davi(?, and the beauteous golden-haired 
" widow's daughter of the glcm " — was fortunately reserved to 
yield delight to the ingenious curiosity of a later age.» On the 
subject of Sj^enser’s obligations the “ glosse " is very misleading, 
yvn eclogue rlrawn almost entirely from Virgil is re})rescntt?d as 
jointly inspired by Virgil and Thtjocrilus and chiefly by the latter. 
Marot is belittled and his claim to be a i>oet calUid in question. 
As nrganls the twelfth eclogue suggested bj^ and in part translated 
from his poetry, his influcuicc is ignored. The stanzas Professor 
Halffs cites as autobiograi)hical are actually taken from Marot 's 
eclogue, Au Boi sous les noms de Pan et Robin. Dr Grosart falls 
into the same error. 

The Shepherd's Calendar was published at Gabriel Harvey's 
instance, and was dedicated to Sir Philip Sidney. It was one out 
of many poetical schemes on which th(‘ young poet was busy in the 
flush of conscious power and high hopt^s excited by the admiration 
of the literary authorities whose approval was then most to be 
! coveted. His letters to Harvey and Harvey's letters to him 
furnish hints for a very tuigaging fancy jnclure of Spenser at this 
I stage of his life — looking at the world through rose-coloured 
sijectacles, high in favour with Sidney and I.(ucestcr, dating his 
letters from Leicester House, gaily and energetically discussing the 
technicaliti(?s of his art, with sfhne i)rovision from his powerful 
friends — cesrtain, but the form of it dcjlightfully uncertain going 
to court in tlic train of Lcucestcr, growing pointed beard and 
mustachios of fashiona]>lc shapt?, and frightening his ev(?r- vigilant 
friend and mentor Harvey by the light' courtier-like tone of his 
references to women, 'Phe studious pastoral poet from " north 
parts " had blossomed with surprising rapidity in the image of the 
gay fortune-seeking adventurers who crowded the court of the 
virgin quc('n in those stirring times. Some of the poems which 
he mentions to Harvey as then completed or on the anvil — his 
Dreams^ his Nine Comedies, his Dyin}> Pelican and his Stemmata 
dudleiana (singing the praises of the noble family which was 
befriending him) — ha^'e not been preserved, at least in any form 
that can be certainly identified. Among the lost works w’as his 
English Poet — a contribution to literary criticism. He had sent 
Harvey a j)ortion of the Faery Queen, which he was eager to con- 
tinue; but Harvey did not think much of it — a judgment for which 
Harvey is often ridiculed as a dull pedant, as if we knew for certain 
that what was submitted to him was identical with what was 
published ten years later. 

Spenser was appointed secretary to the lord-deputy of Ireland 
in 7580, and was one of the band of adventurers who, with mixed 
motives of love of excitement, patriotism, piety and hopes of 
forfeited estates, accompanied Lord Arthur Grey of Wilton to 
Ireland to aid in the suppression of Desmond’s rebellion. 
Regret is sometimes expressed that the author of tlic Faery 
Queen, who ought to have been dreamy, meditative, gentle and 
refined, should have been found in such c!ompany, and should 
have taken part in the violent and bloody scenes of Lord Grey’s 
tw’o years’ attempt at “ iiacification.” But such things must 
be judged w'ith reference to the circumstances and the spirit 
of the time, and it must be remembered that England W'as then 
^ See Dr Grosart's Complete Works of Spenser, voL u 
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engaged in a fierce struggle for existence against the Catholic 
powers of the Continent. Of Lord Grey's character his secretary 
was an enthusiastic admirer, exhibiting him in the Faery Queen 
as Arthegal, the personification of justice; and we know exactly 
what were his own views of Irish policy, and how strongly he 
deplored that Lord Grey was not permitted to carry them out. 
Spenser’s View of the State of Ireland drawn up after fourteen 
years’ experien(!e, but first printed in 1633 bv Sir James Ware, 
who complains of Spenser s harshness and inade(|uate know- 
ledge {History of Ireland, appendix), is not the work of a gentle 
dreamer, but of an energetic and shrewd puldic official. 

'riv* Vine is not a ^Icscriptive work; thi iv is nothing in the style 
\o indicate thit it v/Hs written by a poet; It is an elaborate state 
p.-,per, the exposition in the form of a dialogue of a minutely con- 
sidered plan for the jiacilication of Ireland, written out. of zeal for 
the public service for the eyes of the governm<'nt of tht* tlay. A 
wry thoroughgoing ]>laii it is. After passing in review the liistory 
vnd character of the Irish, their laws, customs, religion, habits of 
life, armour, dress, social iiistilulions and finding ** evil usages ” 
in evtTy (h^partnient, he pro])Ounds his plan of “ releirniationd' 
Ti:( f.»nnation can bt; cffecled only by th(J sword, by the strong hand. 
The interlocutor in the dialogue holds np his hands in horror. 
T'»oes h<} propose extermination ? By no means; but he would 
give the Irish a choice between submission and extermination, 
idle goviTiimeiit had vacillated too long, and, fearing the cost 
of a thorough o]MTation, had siH’iit twice as much without in any 
way nvm ling matters. Li t llum send into Ireland 10,000 foot 
and 1000 hors(‘, disjierse them in garrisons — a complete scheme of 
J )cdities is submitted — give the Irish twenty days to come in; if 
they did not come in then, give no tjuarter afterwards, but hunt 
them down like wild beasts in the winter lime wlum the covtTt 
is thin; “ if they be well followed one wiiiler, ye shall have little 
work to do with them thi; next sniiiiiier famine would complete 
the work of the sword; and in tighteeii months' time ]H!act! would 
be restored and th(‘ ground cleared for jilanlation by r.nglish 
colonists. There must be no tlinchiiig in the execution of this 
f)lan — " no remorse or drawing back for the sight of any such 
rueful object as must thereupem follow, nor for compassion of th<‘ir 
calamities, seeing that by no other means it is possible to recover 
them, and that these are not of will but of very iirgt'ut necessity.'* 
I'he government liad out of foolish compassion drawn back Ix'fonj 
when Lord Grey had brought the recalcitrant Irish to th<! nec<?ssary 
extremity of famin<^; thi? gentle poet warns them earnestly against 
a repetition of the blunder. 

Such was Spenser’s plan for the pacification of Ireland, pro- 
pounded not on his own authority, but as having support in 

the consultations and actions of very wise governors and 
'ounsellors wdiom he had sometimes heard treat thereof.” He 
knew that it was bloody and cruel but he contended passion- 
titcly that it w^as necessary for the maintenance of English power 
and the Protestant religion. The method was repugnant to 
the kindly nature of average Englishmen; from the time of 
Lord Grey no English authority had the heart to go through 
with it till another remorseless zealot appeared in the person of 
Cromwell. That Cromwell knew the treatise of “ the sage and 
serious Spenser,” perhaps through Milton, is probable from the 
fact that the poet’s Irish estates were secured to his grandson 
by the Protector’s intervention in 1657. Thersc estates had been 
granted to Spenser as his share in the redistribution of Munster 
— 3000 acres of land and Kilcolman Castle, an ancient seat of 
the Desmonds, in the north of the county of Cork. The elaborate 
and business-like character of the View show's that the poet 
was no sinecurist, but received his reward for substantial 
political services. He ceased to be secretary to the lord-deputy 
when Lord Grey was recalled in 1582; but he continued in the 
public service, and in 1586 was promoted to the onerous position 
of clerk to the council of Munster. 

Amidst all the distractions of his public life in Ireland Spenser 
kept up his interest in literature, and among proper subjects 
for reform included Irish poetry, of which he could judge only 
through the medium of translations. He allows it some merit — 
“ sweet wit,” ” good invention,” “ some pretty flowers ” — 
but laments that it is “ abused to the gracing of wickedness and 
vice.” Meanwhile he seems to have proceeded .steadily with 
the composition of the Faery translating his varied ex- 

perience of men and affairs into the picturesque forms of his 
allegory, and expressing through them his conception of the 
immutable principles that ought to regulate human conduct. 
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He had, as we have seen, conceived a work of the kind and made 
a beginning before he left England. The conception must 
have been very much deepened and w'idened and in every w^ay 
enriched by his intimate daily contact with the actual struggle 
cf conllicting individuals and interests and policies in a great 
crisis. Some four cr ficc years later, being asked in a mixed 
company of English olVicials in Ireland (as recorded in Lodowick 
Bryskett’s Discourse of Civil Life) to give off-hand a short 
sketch of “the ethical paU of moral philosophy” and the 
practical uses of the study, S]>en:cr ex])lained to these simple- 
minded men that the subject was too intricate for an impromptu 
exposition, but that ho had in hand a work called the F'aery 
Queen in wiiich an ethical system would be exliibited in action. 
The respect paid by his offuMal brethren to Spenser as a man, 
“ not only perfect in the Greek longiu*, hut also very well read 
in philosophy, both moral and natural,” is an interesting item 
in his biography. Some years later still, w'hen Spenser w'as 
.settled at Kilcolman ( asile, Sir Walter Raleigh found him with 
three books of the Faery Queen (‘omjdi'tcd, and urged him to 
come with them to London. London accordingly h'^ revisited 
in 1589, after nine years’ abstMicii. Tht‘re is a very pretty record 
of this visit in Colin Clout's Come Home dfiain, published in 
1505, but WTitten in i^oi, immcdialt'ly after his return to 
Kilcolman. The incidents of the visit, In' that time matters of 
wistful memory, are imaged as a shepliercrs excursion from his 
(juiet pastoral life into the great world, (’olin Clout calls round 
him once again tjic masked figiin‘s of the Slie/y/ienrs Calendar, 
and describes to Lherii what he saw, how he fared, and whom he 
met at t)ic court of Cynthia, and how, through the influence of 
“ the Shepherd of the Ocean,” he was admittcfd at timely hours 
to play on his oaten pipe in th<? great (lueen’s presence. 

How much is pure fiction and how much vt!iled fact in this 
picture cannot now be distinguished, Init it is undonblecl that 
Spenser, though his chief patrons i.eicester and Sidney were 
now dead, was very graciously retvived by the great world on his 
return to London. Not only did the queen grant him an audi- 
ence, but many ladies of tjie court, several of whom he after- 
wards honoured with dedications, honoured him with their 
patronage. The first thn^e books of the Faery Queen, which 
were entered at Stationers’ Hall on the 1st of December 1589, 
were published in 1590, and he was proclaimed at once with 
remarkable unanimity by all the writers of the time as the first 
of living poets. 

From the first week of its publication the literary world has 
continued unanimous about the Carry Queen, except on minor 
points. When romanticism was at its lowest ebb Pope r(?ad Spenser 
in his old age with as much dilight as in his boyhood. Spenser 
.speaks himself of having had his detractors, of having suffered from 
the venomous tooth of the Blatant Beast, and he seems to Ivive had 
ill more than ordinary sliare the poet's sensitiveness to criticism; 
but the detraction or indifference have generally been found 
among men who, like the, lord high tniasurer Burghley, have no 
liking for poetry of any kind. The seenst of Sjieiiser’s enduring 
j)opularity with poets and lovers of potjtry lies sj>ecially in this, 
that he excels in the poet's peculiar gift, tht^ instinct for verbal 
music. Shakes]>oare, or the author of tluj sonnet usually assigned 
to him, f<?ll anrl expressed this when lui dnrw the paivdlel between 
“ music and sweet poetry ** — 

" Thou lovest to hoar the sweet melodious sound 
Tliat Plvjebus' lute, the queen of music, makes; 

And I in tleep delight am chiefly drowned 
Whenas himself to singing he betr.lics." 

This is an early word in criticism of Spenser, and it is the last* 
word about his prime and uiuiuestionawe ^'xc(•llt^nc(^ — a word in 
which all critics must agree. Wlu^ther he liad imagination in the 
highest degree or only luxuriant fancy, and whether he coulrl tell 
a story in the highest ei)ic manner or only put tog<*th(sr a richly 
varied scries of picturesque inciflerits, n.rti disputable i)oinls; but 
about the enchantmcjul of his vtTse there can no rliffenfiice of 
o])inion. It matters not in the lee.st that he gains his melody olK^n 
by archaic affectations and licences of diction; then;, however 
purchased, the marvellously rich music is. In judging of ih>: struc- 
ture of tlie Faerv Queen we must always remember that, lung and 
diffuse as it is, wh;it we Imve is but a fragment of the jioet's design, 
and that the narrative is regulated by an allegorical y)ur[)Ose; but, 
however intricate, however confused, the? reader may feel the 
succession of inci<lents to be, when he studies the succe.ssion of 
incidents, it is only at the call of duty that lie is likely to occupy 
himself with such a study in reading Spenser. 
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The etiuoal value of the alJejifory has been very variously esti- 
mated. The world would probably- never have divined that there 
was any allegory if he had not hims<?lf drawn attention to it in a 
prose dedication and in doggerel headings to the cantos. It was 
^parently at his friend Raleigh's suggestion that the poet con- 
descended to e^lain his ethical purpose in A Letter of the Author* s 
addressed to Sir Walter and dated the 23rd of January 1589-1590; 
otherwise it would liave been as problematical as the similar intention 
in the case of the Idylls of the Kin^ before that intention was expressly 
declared. It is almost to be regretted, as far as the allegory is 
concerned, that the friendly " E. K." was not employed to furnish 
a " glosse " to t\xo Faery Queen as he had done to the Shepherd's 
Calendar, Undoubtedly the peculiar " poetic luxury ** of the 
Faery Queen can be; enjoyed without any reference to the allegory; 
even Professor Dowden, the* most elofjucnt champion of ^eiiscr's 
claims as a “teacher," admits that it is a mistake to look for 
minute corresptindenco between outward symbol and underlying 
sense, and that the poet is least en joyabhj where he is most ingenious. 
Still the allegory governs the structure of th(i poem, and Spenser 
himself attached great import'ance to it as determining his position 
among poets. The ethical purpose is distinctive of the p<wm as a 
whoh;; it was foremost in -Spenser’s mind when he concoivod the 
scheme of the poem, and i)r(isent with him as he built up and articu- 
lal(!d the skeleton; it was in this respect that he fclaimed to have 
“ overpassed " his avowed models Arif>sto and Tasso. If wc Wish 
to get an idea, of Sy)onser's imaginative force. and abundance, or to 
see his creations as he saw llioin, we must not neglect the allegory. 
It is .ol)\ious from all that he says of his own work that in his eyes 
the ethical meaning not only hei’giitened the interest of the marvel- 
lously rich pageant of heroes and hennnes, enchanters and -monsters, 
but wiLH the one thing that redeemed it from romantic common- 
])lace. For the right aj^preciation of many of the cluLracttirs 
and incitlents a knowledge of the allegory is indisixiiisable. For 
<‘xampl<{, the slaughter of Error by tlie I^^d Cross knight would 
be merely disgusting but for its syniholie character; the iron Talus 
and* his iron flail is a revoliing and lu-utally cruel monster if he is 
not regarded as an imago of the executioner of righteous law; tht5 
Blatant Beast, a purely groteaque and ridiculous mousicr to out- 
ward vi<*w, acquires a serious inte^resi when he’ is known to be. an 
imiiersonation of malignant detraction. 

Notwith«tanrii»g' its immense range, the Faery Queen is pro- 
foimdly national aaid' EUiab<^ihan , containing many more or less 
(Tv'ptic allusi<gis to contemporary' persons and interc>sts. 'It 
has never lieen jx>pular abroad, us is yiroved by the fact that 
there is no complete translation of it in* any of the continental 
languages. This is doubtless on account of a certain monotony ; 
in the .‘Hibject-^mattftr, wWcli is only partially relieved' by .subtle 
variations, TIkj aamc dbjectkm applies to the famous “ Spen-' 
scrian (see kdow) "with its concluding aleicondrine.i 

It was by no means a happy invention, but its infelicity is dis- 
gihsccl by its atithor^s marvellous - skill in ThytJun, and tiins 
recommended it wa.s adopted 1 j>' Byron arid Keats. In his own' 
day Spenser was criticized by Sidney, Ben Jonson,.Daitid and 
others for tlie ariiik^iality of his language, his raged accents lUnd 
untimely words,** but Ben Joason went Spen«cr*B 

stanza plctosed him not, nor his matter.** Milton, on Ihe other 
hand, duly appreciated ** our sage and serious poet,** and he. lias 
been followed by la- long line of distinguished judges. Jt .was 
Charles Lamb who named Spenser “ the. poet’s poet.** 

After the publication of .the ‘Fiiery^ Qteem Spenser seems to 
have remained in London for.morc tluui a year, to, enjoy his 
triumph. It might be supposed, froni'whathe makes the Shep- 
herd of the Ocean say in urging Golin- Clout to quit his banish- 
ment in Irelan'd, that Raleigh had encouragtd him to exjxjct 
some permanent . provision m London. If he had any such 
hop<\s, tliey were disappo^ted. I’he thrifty queen gnmted him 
u pension of £50,. which was paid in February 1591, but nothing 
further was done for him. Colin Clout*s explanation that the 
selfi.sh .scrambling and mtrigidng of court life were not suited 
to a lowly shepherd swain, and that he returned to country life 
with relief, may be pastoral convention, or it may have b<jen on 
expression of the poet’s real feelings on his return to Kilcolman, 
although as a matter of fact there seems to have been as much 
scrambling for good things in Munster as in London. Certain 
it is that he did return to -Kilcxjlman in tlic course of the year 
159T, having probably first arranged tor the publication of 
Daphnaida and Complaints, Daphnaida is a pastoral elegy 
on the death of the niece of the mistress of the robes. The fact 
implied in the dedication that he. was not personally known to 
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I the lady ha8 more than once provoked the solemn rcmafck lhat 
the poet^s grief was assumed. Of course it was assumed; arid 
it is hardly > less obvious that sincerity of personal > emotion, 
so far from being a merit in: the artiheial forms of pastoral 
poetry, the essence of which lies in its dreamy remoteness 
from real Hfe, would be a blemish and a idiscord. Any 
suggestion i of the poet’s real . personality breaks the charm; 
once raise the question of: the poet’s: personal sincerity, and 
the* pastoral poem may at once be thrown aside. The remark 
^plies to all Spenser’s minor poetry, including his love- 
sonnets; the reader who raises the question whether Spenser 
really loved his mistres.s may have a talent for disputation, but 
nonefor the full enjoyment of hyperbolical poetry. Complainiis^ 
also published in 1591, is a miscellaneous collection of poems 
written at different periods. The volume contained The Ruins of 
Time ; The Tears of the Muses ; VirgiVs Gnat ; Mother Hubbards 
Tale ; The Ruins of Rome ; Muiopotmos ; Visions of the WorWs 
Vanity ; Beliay*s Visions ; Petrarch* s Visions, Some of these 
pieces are translations already alluded to and intere.sting only 
as the exercises of one of our greatest masters of melodious 
verse ; but two of them, The Tears of the Muses and Mother 
Hubbard^s TuUy have greater intrin.sic interest. The first is 
the complaint of the decay of learning alluded to in Midsummer 
Night's Dream, v. i. 52 — 

“ The thrice three Muses mourning for the death 
Gf Learning late dectsased in beggary." 

The lament, at a time when* the Elizabethan drama was mew- 
ing its mighty youth,** was not so happy as some of Spenser’s 
political prophecies in his of Ireland^, but it is idle work 
to try' to trace the undercurrents and personal allusions in such 
an occasional jxamphlct. Mother Hubbard's Tale, a fable in 
Chaucerian couplets, shows a keenness of satiric force not to 
be paralleled in any other of Spenser’s writings, and suggests 
that he left the court in a mood very different from Colin 
Clout’s. 

Spenser returned to .London probably in 1595. He had 
married in the interval a lady whose Christian name was 
Elizabeth — Dr Grosart says Elizabeth Boyle. The marriage, 
celebrated on the nth of June 1594, was followed by a rapid 
suc’ceasion of publications. The, first was a volume (entered at 
Stationers* Hall on the rqthof November 1594; published 1595) 

■ containing the Amoretti, a series of - exejuisite sonnets com- 
memorative of; the moods and incideiits of his courtship, and 
the magnificent the finest of his 

minor poems. As in. the. ea.se of the Cmnplainis, the publisher 
for obvious reasons -issued this volume nominally without his 
authority. Colin Clout's Come , H<mie Again was publislied in 
the. samei year, with a dedication to Sir Walter Raleigh, dated 
1591. Early in 1596 the second three books of the Faery Queen 
were entcr^ , in s the register of -Stationers* Hall, and in the 
coutse ;o£ the .same year were; published his Four Hymns, his 
Pfo/jfeaioiwf’awiftndhis if a pastoral lament for Sir Philip 

Sidney, which he dedicated to tho counte.s^; of Essex. 

iThat Spenaer wrote more -of the Faery Queen during the 
last-rtwo years of his life, and that* the MS. perished in the sack 
of) Kilcolman Castle by the robels/may plausibly be conjectured, 
but mimot; be ascertained. During those years he would socm 
ta have been largely occupied . wililiipGlitiail and per^nal cares. 
He describes himself in the -Prathoiainimi as a disa^ointed suitor 
at'court. Hedrew.up his Vim ^of Ireland in 1596 wheahe was 
in London, and from various circumstances fit is evident that 
he had hopes of some kind from the favour of Essex. The 
FrVw, with its urgent entreaty that Essex should be sent to 
Ireland, -was entered at Stationers’ Hall in April 1598, but 
he -chd not obtain’ leave to publish it. i Burghley, who had. long 
stood in. his way, died in August of that year, and next snonth 
Spenser, who seems to have returned to Ireland in 1597, was 
appointed sheriff of Cork. In October Tyrone’s rebellion broke 
out, and ' Spenser’s house was sacked and burned. Thtr poet 
himsolf escaped, and in December was sent to London with 
despatches. Again he ventured to urge upon the queen his 
pkn he the through reformation ** of Ireland, But his own 
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ond -was . near. On the.i-6th of January 1599 he died at West- 
.minster, ruined in fortune, if not heart-broken, and was buried 
in Westminster Abbey, near his master Chaucer. Ben Jonson 
asserted that he perished for Jack of bread, and that when the 
. earl of Essex, hearing of his distress, sent him “ 20 pieces,” 
.the poet declined, saying that he had no time to-spend them.^ 
This report of his end is mentioned also by. the author of The 
Return from Parnassus, but, having regard to Spenser’s position 
in the world, it is inherently improbable. Still there is an ugly 
possibility of its truth. The poet left three sons and a daughter. 
A pedigree of the family appeared in the Gentleman^ s Magazine 
for August 1S42. 

Editions by Todd (8 vols., 1805) and by A. B. Grosart (10 vols., 
,1882-1884); the Aldiiic edition, with, Life by Collier, and the Globo 
edition, with Life by J. \V. Hales; Dean Church's Spenser, in '^English 
Men of T.ettors” Series; Craik's Spenser and his Poetry (1845); Mrs 
C. M. Kirkland's Spenser and the Faery Queen (New York,' 1847); 

i f. S. Hart’s Essay on the Lije and Writings of Edmund Spenser 
New York, 1847); Kitchin and Mayhew's Spenser's Faery Queen ^ 
bks. i.- ii.; and Horford's Spenser's Shepherd's Calendar (Oxford, 
Glaresndon Press); Roden Noel’s preface to the Spenser volume in 
the Canterbury I’octs; and F. I. Caq^untcr's Guide to the Study of 
Spenser (Chicago, 1894). (W. M.; F. J. S.) 

SPENSER^ JOHN (1559-1614), president of Corpus Christi 
College, Oxford, was educated at Merchant Taylors* School, 
London, and Oxford. After graduating he became Greek reader 
in Corpus (!hristi College, and held that offi(Hi for ten years, 
resigning in 1588. He then left Oxford and held successively 
the livings of Alveley, Essex (t58(>-i 592), Ardleigh, Essex (1592- 
1594), Kaversham, Kent (1594-1599), and St Sepulchre’s, 
London (1599-1614). He was also presented to the living of 
Broxbourne, Hertfordshire, in 1592. In 1607 he was appointed 
president of Corpus Christi College. After the death of his 
friend Richard Hooker he edited the first five books of Hooker’s 
Ecdesiastual Politic (London, 1604). The introduction to that 
work and A Sermon at Pauleys Crosse on Esay V., j (London, 
1615) arc his only published writings. He was, however, one 
of the translators of the authorized version of the Bible, serving 
on the New Testament committee. 

SPENSERIAN STANZA, a form of verse which dmves its 
name from the fact that it was invented by the poet Edmund 
Spenser, and Hr.st used ui his Faery Queene in 1590. 'The origin 
of this stanza has been matter for disagreement among, critics 
of prosody, S(hiffer has argued that it was adapted from the 
old French balladetstanza(see Ballade). But it is much more 
probable that it was of Italian origin, .and tliat Spenser, who was 
familiar with ottava rima as it had long been employed in Italy, 
and was at that very time being used by the school of Tiwso, 
added a line between the Italian fourth and fifth, modified 
slightly the arrangements of rhyme, and added a foot to the 
last line, which became an alexandrine. The form of the 
pure Spenserian stanza can best be observed by the study of a 
specimen from the Faery Queene : — 

** Into* the imnost temple thus I came. 

Which fuming all with frunkincense I found, 

And odours rising from the altar's flame* 

Upon a hundred marble i)illars round 

The roof tip high was reared from the ground, 

All decked with crowns and chains and garlands gay, 

And thousand precious gifts worth many a pound, 

The .which sad lovers for their vows did pay, 

And all the ground was slrow'd with flowers as fresh as May;" 

It is necessary to preserve in all. respects the characteristics 
of this example, and the number, regular sequences and identity 
of rhymes must be followed. It is a curious fact that, in spite 
of the very great beauty of this stanza arid the popularity of 
Spenser, it was hardly used during the course of the 17th century, 
although Giles and Phincas Fletdicr made for themselves adap- 
tations of it, the former by omitting the eighth line, the latter by 
o m it t ing the :dxth and eighth. In the middle of the i8th century 
the study of Spenser led poets to revive the stanza which bears 
his name. The initiators of this reform were Akenside, in The 
Virtuoso (1737); Shenstone, in The Schoolmistress (1743); and 
^ See Conversations with Drummond, Shakespeare Society, 
OT- 7 > r2. J 
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Thomson, in The Casde of Indolence (1748). Mrs Tighe (17,72- 
1810) used it for her once-famous epic of Psyche, It was a 
favourite form at the time of tlie romantic revival, when it was 
employed by Campbell, for his Gertrude of Wyoming (1809); 
by Keats, in The Eve of St Agnes (1820); by Shelley, in The RevoU 
of Islam (LaonMnd Cythna) (i 81 S); by Mrs Hcnians; by Ri^ginald 
Heber; but pre-eminently by Byron, in Childe Harold (1812- 
1817). Thomas Cooper, the Chartist, wrote his Purgatory of 
Suicides (1845) in Spenserian stanza, and Tennyson part of his 
Lotus Eaters, By later poets it has been neglected, but Woesley 
and Conington's translation of the Iliad (j 865-1868) should be 
mentioned. The Spenserian stanza is an exclusively English 
form. 

SPERANSKI, COUNT MIKHAIL MIKHAILOVICH (1772- 
1S39), Russian statesman, the son of a village priest, spent his 
early days at the ecclesiastical seminary in Si Pelcrsburg, where 
he rose to be professor of matliematics and physics. His brilliant 
intellectual qualities attrai^ted the attiuitJon uf the go\'ernment, 
and he became secretary to Prince Kurakin. He soon became 
known as the most competent of the imperial otTicials. 1’he most 
I important phase of his career opened in when the emperor 
' Alexander 1 . took him with him to tin* conference of lurfurt 
and put him into direc't eumnuiniealion with Napoleon, who 
described him as “ the only clear head in Kussia,” and at the 
instance bf Alexander had many conversations with him on the 
;(luestion of Russian administrative reform. 'J’he result of these 
interviews was a .series of projects of reform, including a consti- 
tutional .system based on a series of dunias, the l untomd assembly 
{volosi) electing the duma of the district, tli(‘ dumas of the di.stricts 
electing that of the province or government, and thesii eluding 
the Duma of the empire. As a mediating power bel ween Iht* 
autocrat and the Duma there was to be a nominated (’ouncil of 
.state. This plan, worked out by Speranski in 1809, was .for 
the most part stillborn, only the (‘oiincil of the empire coming 
into existence in January 1810; but it nom* the less, to c|uote M. 
Ciicsle,’ dominated the constitutional history’ of Russia in the 
19th century and the early years of the 20th. I'he I)uma of the 
empire created in 1905 bears the name* suggr sted b}' Six ranski, 
and the institution of Uxtal self-government (the zemstvos) in 
1864 was one of the reforms prpposed by him. Speranski’s 
labours also bore fruit in the constitutions granted by Alexander 
to Finland and Poland. 

From 1809 to 1812 Speranski was ull-powerful in Russia, so 
far as any minister of a sovereign so su.s]ji< iorrs and so unstable 
as Alexander could be so described. He replaced the earlier 
favourites, rneml)ers of the “ unofficial committee,” in the tsar’s 
(x^nfidence, becoming practically sole mini.ster, all .questions 
being laid by him alone before the emperor and usually settled 
at once by the two between them. Even the once all-powerful 
war minister Arakcheyev was thrust into the background. 
Speranski used his immense influence for no personal ends. He 
was an idealist; but in thisveryiact lay the seeds of hisiaiilure. 
Alexander waa.al8o an idedist, but his ideals were apt to oontre 
in iiiinself ; bii dbUke and distrust of talents ithat overshadowed 
his own "Were disanned for a while by the singular charm of 
^Bperanski’s personality^ but sooner or later he wa.s bound to 
^scover that he himself ms regarded as but the most potent 
instrument for the attainment of that ideal end, a regenerated 
Russia, which was his minister’s .sole preorc^iipation. In 18 jo 
and the first half of 1811 Spciran.ski was still in high favour, and 
was the confidant of the emperor in that .serret diplomax^y which 
preceded the breach of R ussia with Napoleon He had, however, 
committed one serious mistake. An ardent freema.son himself, 
he conceived in 1809 the idea of reorganizing the order in Ru.ssia, 
with the speciid object of using it to etiucaie and elevati? the 
Orthodox clergy. The emjxjror agreed to the first steps being 
taken, namely Uie supprcrs.sion of the existing lodges ; but he was 
naturally suspicious of secret societies, even when ostensibly 
admitted to their secrets, and :Spttranski’.s abortive plan .only 
resulted in adding the clergy to the number of his enemies. 

’ Le Parlenrent russe, p. 21 (Paris, 1910). 

® Schietnann, Gesch, PussJandr,, i. 77, 
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On the eve of the struggle with Napoleon, Alexander, conscious 
of his unpopularity, conceived the idea of making Speranski his 
scapegoat, and so conciliating that Old Russian sentiment 
which would be the strongest support of the autocratic tsar 
against revolutionary h'rance. Spcranski*s own indiscretions 
gave the final impulse. He was surrounded with spies who 
reported, none too accurately, the minister s somewhat sharp 
criticisms of the emperor’s acts; he had even had the supreme 
presumption to advise Alexander not to take the chief command 
in the coming campaign. A number of persons in the entourage 
of the cinpcror, including the grand-duchess Catherine, Karam* 
zin, Rosiopchin and the Swedish general Baron Armficld, 
intrigued to involve him in a charge of treason.^ Alexander 
did not credit the charge, but he made Speranski resiionsible 
for the iinpoj)ularity incurred by himself in consequence of the 
hated rcfonriS and the still more hated French policy, and on the 
i7lh-29th of March 1812 dismisscMl him from office. Reinstated 
in the public service in i8t6, he was appointed governor-general 
of Siberia, for which he drew up a new scheme of government, 
and in 1821 entered the council of state. Under Nicholas 1. 
he was engaged in the codification of the Russian law (published 
in 1830 in 45 vois.), on which he also wrote some important 
commentaries. 

See the l)ii,)graphy (in Kussian) by M. Korff (St Petersburg, 
18O1). On liis jjublic liie Jind coustilutional reforms sec Tlimclor 
Sehieinnnn, Oc^cliichtc l^usslands nntev Ka($cY Nikolaus IM. i. 
Kaiser Aic.xtwdtv 1. ]>. 75 190.}) ; Pierre Cliasles, Lc 

Parkmvni ]). 10 (Pans, jyro), and the works of V. Vagin 

(St Peteisbuig, ic!;‘2 aiul Moscow, 190.0). Count Nesselrode’s 
hitters to rui.ski and many references are published in vol. iii. 
of the Lcific^ji et puptvts du conito de Nesselrode, 

SPERMACETI (from Lat. sperma, seed, and celus, a whale), 
a wax fuuuil ill ilie lu*ad cavities and blubbt;r of tlic sperm-whale 
(Physeter uuuroccplialiiit), where it is dissolved in the sperm oil 
while t.be ueature is living; it also occurs in other Cetacea (see 
WiiALK Oils). At a temperature of about 6® C. the solid matter 
sqiarales in :i i rystallinc condition, and when purified by pressure 
and trcaluient with weak solution of caustic alkali it forms 
brilliant while cr^'stalliiis scales or plates, hard, but unctuous 
to the touch, and destitute of taste or smell. It is quite in- 
soluble in water, ver}^ slightly affected by boiling alcohol, but 
easily iUssolved in ether, chloroform and carbon bisulphide. 
Sixjrinaccti consists principally of cctin or cetyl palmitate, 
jj.ILja. The substance is used in making candles of 
standard pliolometric value, in the dressing of fabrics, and in 
medicine and snrger\', especially in cerates, bougies, ointments, 
and in cosmctii preparations. 

SPERM-WHALE, or (‘aciialot {Physeter macroceplialus), the 
largest representative of the toothed whales, its length and 
bulk being about equal to, or somewhat exceeding those of, the 
Arctic right-whale, from which, however, it is very different 



'I Iu‘ Sperm-Whale {Physeter macrocephalus). ^ 

in appearance and structure. The head is about one-third 
of the length of the body, very massive, high and truncated in 
front; and owing its size and form mainly to the accumulation 
of a peculiarly modified form of fatty tissue in the large hollow 
on the upper surface of the skull. The oil contained in cells in 
this cavity, when refined, yields spermaceti, and the thick cover- 
ing of blubber, whiih everywhere envelopes the body, produces 
the valuable sperm-oil of commerce. The single blowhole is a 
longitudinal slit, placed at the upper and anterior extremity 
of the head to the left side of the middle line. The opening of 
the mouth is on the under side of the head, considerably behind 
the end of the snout. The lower jaw is extremely narrow, and 
^ See Schiemana, op, cit i* 8x. 
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has on each side from twenty to twenty-five stout conical teeth, ^ 
which furnish ivory of good quality, though not in sufiTicient 
bulk for most of the purjioses for which that article is required. 
The upper teeth are rudimentary and buried in the gum. The 
dipper is short, broad and truncated, and the dorsal fin a mere 
low protuberance. The general colour of the surface is black 
above and grey below, the colours gradually shudirg into each 
other. The sj^rm-whale is one of the most widely distributed 
of animals, being met with, usually in herds or “ scliools,’* in 
almost all tropical and subtropical seas, and occasionally visiting 
the northern seas, a number having been killed around the 
Slietlands a few years ago. The food of sperm-wliales consists 
mainly of squid and cuttlefish, but also comprises fish of consider- 
able size. The substance called “ ambergris,” formerly used 
in medicine and now in perfumery, is a concretion formeil in the 
intestine of this whale, and found floating on the surface of 
the sea. Its genuineness is proved by tlie presence of the homy 
beal.s of the cuttles on which the whale feeds. The one represen- 
tative of the genus Cogia is called the lesser or pigmy sperm- 
whale, being only Irom 9 ft. to 1 3 ft. long. 

SP£S» in Roman mythology, the personification of Hope. 
Originally a nature goddess (hke Veniuj the gc.rden goddess, 
with whom she was sometimes identified), she re})resenud 
at first the hope of fruitful gardens and fields, tlujii of abundant 
offspring, and lastly of prosperity to come and good iortune 
in general, being hence invoked on birthdays and at weddings. 
Of her nume rous temples at Rome, the most ancient was appro- 
])riatcly in tl.c forum olitoriuin (vegetable market), built during 
the First Punic. War, and since that time twice burnt down 
and restored. Tlie day of its dedication (Aigiist i) corre- 
sponded with the birthday of Claudius, which explains the 
frequent occurrence of Spes on the coins of that emperor. Spes 
is represented as a beautiful maiden in a long light robe, lifting 
up her skirt w'itli her left hand, and carrying in her right a bud 
already closed or about to open. Sometimes she wears a garland 
of flowers on her head, ears of corn and j)oppy-heads in her 
hand, symbolical of a prosperous harvest. Like Fortune, with 
whom she is often coupled in inscriptions on Roman tombstones, 
she was also represented with the cornu copiae (horn of plenty). 

Set? G. Wissowa, Religion and Kultus der Romer (1902), according 
to whom Spes was originally not a garden goddess, but simply 
the divinity to whom 0110 prayed for the fulfilment of one's desires. 

SPESSARTy a highland forest country^ of Germany, belonging 
mainly to the Bavarian province of Lower Franconia, but in 
the north to the Prussian province of Hesse Casscl, and it is 
bounded on the S. and W. by the Main, on the E. by the Sinn 
and on the N. by the Kinzig and Joss. The main ridge of the 
formation, consisting of gneiss, granite ard red sandstone, runs 
from apoint o]>posite Miltcnberg, in a north westerly direction, 
to the source of the Kinzig near Schliichtern — a distance of 45 m. 
—and attains its higliest elevation in the Geiersberg (1919 ft.), 
which lies nortii of the Rohrbrunn pass, through which runs the 
* main road from Aschaffenburg to Wurzburg. The forest, 
with vvhii'li it is densely covered, consists of oak, beei’h, 
ash and fir, and the sceiicr)’, especially on the main side, 
between Gemunden and Lohr, is impressive. The climate is 

L inclement in winter and oppre.ssively hot in midsummer. 

The inhabitants are engaged chiefly in woodcutting, raft- 
making and quarrying, and mo;;t of the timber is floated down 
to Holland. Cobalt," silver, lead and copper are also worked, 
and the southern and western slopes yield wine of good quality. 
This beautiful tract of country until recent years was compara- 
tively little known to the tourist, but a club (Spessart Khtb), 
through the establishment of finger-posts and the issue of maps, 
l:as indicated the more interesting tours to be follow’cd. 

Sco Bucking, Der nordwestUche Spessartf geologisch aufgetwmmen 
(Berlin, 1893): Schobor, Fiihrcr durch den ^pessavt (Aschaffenburg, 
1904); Wolft, Der Spessart, sein ]Virtschattslchen (ibid., 1905). 

SPEUSIPPUS (4th century B-C.), Greek philosopher, son of 
Eurymedon and Potone, sister of Plato, is supposed to have been 
bom about 407 b.c. He was bred in the school of Isocrates; 
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but, when Plato returned to Athens about 387, yielded to his 
influence and became a member of the Academy. In 361, when 
Plato undertook his third and last journey to Sicily, Speusippus 
accompanied him. In 347 the dying philosopher nominated his 
nephew to succeed him as scholandi, and the choice was ratified 
by the school. Speusippus held the oflice for eight years, and 
died in 339 after a paralytic seizure. According to some 
authorities lie committed suicide. There is a stoiy' that his 
youth was riotous until Plato’s example led him to reform his 
ways. In later 1 If c he was conspicu ously temperate and amiable. 
Ho was suc(xu;(lc‘d l.»y Xcnocrates. 

0[ Speusippus’s many philosoplucal writings nothing survives 
except a fragment of a treatise On Pythagorean Numbers. Nor 
have secondary authorities preserved to us any general state- 
ment or conspectus of liis system. IneidcntallV, however, wc 
learn the following <letails. (a) In regard to liis theory of being ; 

(1) whereas Plato postulated as the basis of his system a cause 
which should be at once Unity, Good, and Mind, Sjxaisippus 
(listinguish(?d Unity, the origin of things, from Good, their end, 
and both Unity and Good from (ontrolling Mind or Reason; 

(2) v/hereas Plato recognized three kinds of numlicrs — firstly, 
ideal numbers, Lc. the 'Metenninants ’’ or ideas; se<'on(lly, mathe- 
matical numbers, tl.e f-bstrartijiis of mathematics; iind thirvlly 
sensll)le numbers, numlicrs embodied in tilings — Sjx’usippiis 
rejected the ideal numi.»crs, and consequently the ideas; (3) 
Speusippus traced number, m{ignitucle and soul ea('h to a distinct 
principle of its owm. (n) In regard to Ids theor)- of knowledge : 
(4) he held that a tiling cannot be known apart from the know- 
ledge of all things besides; for, that w’c may know wh.'it a thing 
is, we must know lif)W it differs from other tilings, which other 
thincs must therefore be known; (5) accordingly, in the ten 
books of a work called '"O/Ao/.a, he attempted a classification of 
plants and animals; (6) the results thus obtained he distinguished 
at once from “ Imow^lcdgc ** (iTrumjixri) iuid from sensation ” 

holding that** scientific observation ” 
at(Ti9^7frts), though it cannot attain to truth, may, nevertheless, 
in virtue of a certain acquired tact, frame ** definitions ” (Xiiyoi). 
(c) In regard to his theory of ethics ; (7) he denied that pleasure 
was a good, but seemingly was not prepared to account it 
an evil. 

In default of direct evidence, it remains for us to compare 
these scattered notices of Speusippus’s teaching with what w'c 
know of its original, tlic teaching of Plato, in the liopc of obtain- 
ing at least a general notion, firstly, of Speiisippus's system, and, 
secondly, of its relations to the systems of Plato, of contemjioraiy 
Platonists, such as Aristotle, and of the later Academy. 

It has been suggest- d elsewhere (see Socratks) that the crude 
and unqualified ** realism ” of Plato’s early manhood gave place 
in his later years to a theoiy^ of natural kinds founded upon n 
** thoroughgoing idealism,” and that in this way he was led to 
recognize and to value the classificator}' sciences of zoology and 
botany. ]\rore exactly, it may be said that the Platonism of 
Plato’s maturity included the following principal doctrines : 
(i.) the supreme cause of all existence is the One, the Good, Mind, 
which evolves itself as tlic universe under certain eternal immu- 
table forms called ** ideas (ii,) the i<ieas arc apprehended by 
finite minds as particulars in space and time, and arc then (billed 

things ”; (iii.) consequently the particulars which have in a 
given idea at once their origin, their being, and their perfection 
may he regarded, for the purposes of scientific study, as members 
of a natural kind; (iv.) the finite mind, though it cannot directly 
apprehend the idea, may, by the study of the particulars in 
which the idea is revealed, attain to an approximate notion 
of it. 

Now when Speusippus jji) discriminated the One, the Good, 
and Mind, (2) denied the ideas, and (3) abandoned the attempt 
to unify the plurality of things, he explicitly rejected the theory 
of being expressed in (i.) and (ii.); and the rejection of the theory 
of being, i.e. of the conception of the One evolving itself as a 
plurality of ideas, entailed consequential modifications in the 
theory of knowledge convoyed in fiii.) and (iv.). For, if the 
members of a natural kind had no common idea to unite them, 


scientific research, having nothing objective in view, could at 
best afford a koyov or definition of the appropriate particulars; 
and, as the discrimination of the One and the Good im])lied the 
progression of j)articulars towards perfection, .sikIi a Anyo® or 
definition could have only a lemporaiy' ^'alue. Hence, though, 
like Plato, Speusippus (4) studied tiie differences of imtural 
products (5) with a view to classific^xtion, he did not agree with 
Plato in his conception of the signifii'ance of the results thus 
obtained; that is to say, while to Plato the definition derived 
from the study of tlic particulars included in a natural kind was 
an approximate definition of tlic idea in wliich the natural kind 
originated, to Speusippus the definition was a definition of the 
particulars studied, and, strictly speaking, of nothing else. Thus 
while Plato hoped to ascend through (‘lassifieatoty science to the 
knowledge of et rnal and immutable laws of tlionglit and being, 
Speusippus, abandoning ontological s]H'eiilalIon, was content 
to regard ckussificator)' sei^ nccnotas a means Imt as an end, and 
(()) to rest in tl,e results of si ientific observation. Jn a word, 
SjKnisippus turiu'd from pliilosophy to s<‘iencc. 

It may seem strange that, differing thus widely from his 
master, Speuslj)j>us shouKl have regardt'd himself and should 
have bec‘n rogard(‘d by others as a Platonist, and still more 
strange that J'lato sliould luive chosen him to lie his successor. 
It is to be observed, however, firstly, that the scientific element 
0(;e.upied a larger [)lacc in Plato's later SN'slem than is generally 
supposed,^ and, stx'ondly, that Oilier Academics who came into 
competition with S]>cusi])pus agreed with liim in his rejection 
of the theory of ideas. ITence Plato, finding in tlie school no 
capable rejirescntativc of Lis ontological theory, might well 
choo.se to succeed him a favourite pupil whose scientific enthu- 
siasm and attainment were beyond question ; and Speusippus’s 
rivals, having themselves abandon<‘d the tluxiry of ideas, would 
not be in a position to tax him with his pliiloso/iliitvil apostasy. 

In abandoning the theory of ideas -that is to say, tl)e tlicory of 
figures and numbers, the possessions of unive rsal mind, eternally 
existent out of space and time, which figures and numbers wlicn 
they ])ass into .space and time ns the heritage of finite mind,'; are 
regarded as things— Speusippus had the approval, as of the 
Platonists gcncrall)', so also of Aristotle. But, wlicr<*as the new 
scholarch, confining himself to the dctaiUal examination of 
natural kinds, attempted no comprehensive explanation of tlic 
universe, Aristotle held that a theory of it.s or’gin, its motions 
and its orderwas an cccssary adjunct to th(? ( lussific atory sciences; 
and in nearly all his references to Speusippus be insists upon 
tin's fundamental difference of jirocedure. (’om i^iving that the 
motions of the universe and its parts ant diie to tlic desire which 
it and they feel towards the supnanc external mind and its 
several thoughts, so that the cosmicul order planned by the divine 
mind is realized inlbe phenomenal universe, Aristotle ilms secures 
the requisite unifi 'at ion, not indeed of niiml and matter, fonnind 
and matter are dislintl., but of the goveimlng nili.d, the ]>rimc 
unmoved movent, since it and its tlioughts ani one, (ontrari- 
wise, wlien Speusippus distinguish(‘S One, Go()d, and Mind, so 
that Mind, not as yet endowed witii can orderly s> liemft, adapts 
the initial One to jxirtienlar Goods or end;, liis theory of nature 
ap)U‘,ars to liis rival “ episodical,” i.e. to ( onsist (^f a series of 
la])lcaux wanting in dramatic unity, so that it reminds him of 
Homcr’.S line — (tvK ayaOovirtikvKoipaviq * tts' Kuiftavtxi hrru), 

Sj»c u:;ipi)us and his contemporaries in the .school exercised an 
important and far-reaching influeneAj upon Acadcinic dot'trine. 
When they, the immediate suer'c.s.sors of Plato, n jected their 
miaster’s ontology and ])ro])oscd to tlamiselves as ends mere 
classificatory scie.n(‘(ss wliich with him laid been means, they 
bartered thdr hope of philosopliic r;(Ttainly for II tentative 
and provisional results of scientific experience. Xe-:r/Tates 
indeed, identifying ideal and matliernatical numbers, .sought to 

* Thatriito did nut nr^dcct, but xilhrr encourap[ed , d.issificatory 
science is shown, iK^t only )jy a wall-known friigjn<’nt of the comic 
poet Kj)icrateR, which describes a party of Acadcinics eii"agccl in 
investigating, niidor the eye of Plato, the affinities of tfie common 
pumpkin, but also by the Timaeus, which, while it carefully dis- 
criminates .science from ontology, plainly recognizes the importance 
of the study of natural kinds. 
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shelter himself under the authority of Plato; but, as the Xeno- 
cratcan. numbers, though professedly iddal'as well as mathe- 
matical, were in fact mathematical only, this return to the 
Platonic terminology was no more than an empty form. It would 
seem, then, that Academic scepticism began with those who had 
been reared by Plato himself, having its origin in their acceptance 
of the scientific element of his teaching apart “from the ontology 
which had been its basis. In this way, and, so far as the present 
writer can see, in this w'ay only, it is possible to understand the 
extraordinary revolution which converted Platonism, philo^ 
sophi(‘aI and into A('ademicism, scientific and sceptical. 

It is as the official representative of this scientific and sceptical 
departure that Speusippus is entitled to a place in the history of 
philosophy, 

Biblicgraphy. — J G. F. Ravaisson, Speusippi de primis rerum 
prUicipiis placita (Paris, 1838); Chr. Aug. Brandis, Geschichte der 
^Urlnsch-fomischen Phiiosopkie, 11 . ii. i (Berlin, 1853); Ztsller, Die 
PhiloRophie d. Griechen, II. i. (Leipzig, 1873): Mullach, Fra^menta 
philosophorum Graetomm, iii. 62-69 (Paris, 1881). (H. Ja.) 

SPEYj. a river in the Highlands of Scotland. It rises in Mt. 
Qach-a-Chcannaiche in the north of Lochaber, in Inverness- 
shire, at a height of 1497 ft. above the sea. A mile from its 
source it forms the small I-och Spey, and 31 m. lower down it 
expands into the larger Loch Inch. After crossing the boundary 
of Elginshire, below Grantown, it pursues an extremely serpen- 
tine course, as far as Craigellachie, where it begins to flow due 
northwards, becoming wholly a Moray stream as it approaches 
Fochabers, and falling by several mouths into the Moray Firth 
at Kingston. Its total lengthis about nom. It is the most rapid 
river in Scotland and is nowhere properly navigable, though at 
Speymouth in its lowest reaches some ship-building has been 
intermittently carried on. Thfc strengtli of its current is due 
partly to its lofty origin, and partly to the volume of water con- 
tributed by numberless affluents from the mountainous regions 
of its birth, Tlic more important tributaries are, on the left, the 
Markie, Caldcr, Dulnain, Tulchan; Ballintomb and llothes and, 
on the right, the Mashie, Truim, Tromic, Feshie, Nethy, Avon, 
Fiddich and Mulben. Its area of drainage if 1300 sq. m. At 
certain points the stream attains a considerable width, as at 
Alvie, where it is 130 ft. wide, and at Kingussie, where its width 
is from 80 to 100 ft. From below Craigellachie, fmd especially 
on the low-lying coast-land, pools or stretches of fair size become 
frequent. For beauty of scenery Strathspey holds its own with 
any of the great valleys of Scotland. As a salmon river the 
Spey 3dclds only to the Tay and Tweed. It passes maw interest- 
ing spots in its long career, such a> Laggan; Cltmy uistic, the 
scat of Cluny Maepherson; Craij^ Dhu, the ‘‘black rock”; and 
Kingussie, It flows past the pme forests of Rothiemurchus; 
Ghmton, the capital of Strathspey; Cromdale, where the clans- 
men suffered defeat at the hands of William IIL*s troops in 1690; 
Ballindalloch, with a splendid Scottish baronial castle, the seat 
of the Maepherson-Grante; and Charlestown of Aberlour and its 
fine cataract. 

SPEZIA, a city of Liguria, Italy, in the provmce of Genoa, 
56 m. S.E. cf that town by rail, 49 ft. above sea-level. Pop. 
(1906), 41,773 (tovm); 75,756 (commune); in 1861 only 11,556. 
It is the chief naval harbour of Italy, having been adopted as 
such in 1861, The Bay of Spezia is sheltered from all except 
southerly winds, and on its western shore are numerous openings, 
which afford j:>erfcctly safe anchorage in all weathers. The 
entrance is protected by forts, while a submarine cmbiuikment, 
2 m. long, renders itsecurc. The arsenal consists of three depart- 
ments, the principal of which is 3937 ft. long, with an average 
width of 2460 ft. The chief basin is 23 acres in extent, and the 
second— connected with the first by a canal 91 ft. wide — 36 
acres. Both basins have an average depth of between 33 and 
35 ft. The second basii\ gives access to the docks, of which there 
are six; two 390 ft. long, two 420 ft. long, one 500 ft. Jong and 
one 650 ft, long. The establishment of San Vito is devoted 
entirely to the production of artillor)'; that of San Bartolomeo 
5 s exclusively used for electriral works and the manufacture of 
submarine weapons, especially torpedoes. The arsenal was 


constructed by General Chiodo (d. 1870), whose statue rises at 
the entrance, and near it are the naval barracks and hospital. 
Though the town itself, with the barracks and military hospital 
as its principal buildings, presents little to attract the foreign 
visitor, the beauty of the gulf and of the neighbouring country 
has brought Spezia into some repute as a winter resort, and it is 
also visited in summer for sea-bathing. The walls and gates 
of the old city are for the most part destroyed. The opening of a 
railway across the Apennines (there is a branch leaving the coast 
line at Vezzano, and joining the line from Sarzana at S. Stefano di 
Magra) placed Spezia in communication with Parma and the 
mt)st fertile regions of the Po valley, and so stimulated commerce 
that a new commercial port to the east of the city was built. 
This harbour consists of a broad quay with 657 ft. of wharfage, 
and of a mole 1639 ft. long with 984 ft, of wharfage. The basin 
of the harbour is about 26 ft. deep. A branch railway connects 
the wharves directly with the main line. Since the opening of 
the new port the traffic has considerably increased, and it exports 
oil, pig-lead, silver, flour, wine, marlde and sandstone for 
paving purj^oses, while it imports quantities of coal, iron, cereals, 
phasphates, timber, pitch, ])etrolcum, and mineral oils. The 
import of coal in 1906 was 439,494 tons, being nearly double the 
average for 1901-1905. The tonnage of vessels entered was over 
600,000, an increase of about 25 % on that of 1905. Several 
important industrial establishments lie along the bay, including 
large lead and silver works at Pertusola (see Lertci), submarine 
cable works, a shipyard at Miiggiano for the construction of 
mercantile vessels up to 10,000 tons, a branch of the Vickers 
Temi works for armour plate, several motor-boat works, brkk 
and tile works, &c. 

The origin of Spezia is doubtful; but it probabljr rose after 
the destruction of Luna. Sold by one of the Fieschi in 1276 to 
Genoa, the town was fortified by its new possessors and made the 
seat of a governor of some importance. It be(?ame a city in the 
i6th century. The idea of making the Gulf of Spezia a great 
naval centre was first broached by Napoleon I. 

SPHAERINERIUK (Gr. <r(paiptxrrrfpinvf trtpaipa, ball), the 
term in Gassic architecture given to a large open space connected 
with the Roman thermae, for exercise with balls after the 
bather had been anomted ; they were also provided in the 
Roman villas. 

SPHENE; a mineral consisting of calcium titano-silicate, 
CaTiSiO^, crystallizing in the monoclinic system. The crystals 
vary considerably in hhbit, but are generally thin and wedge- 
shaped; hence the name -phene, from the Greek rr^r/v (a wedge), 
riven by R. J. Hauy in 1801. TTie earlier name titanite, given 
by M. H. Klapr th in 1795, is also in common use. Twinning 
on the ortho-pinacoid is not uncommon, 

The colour is ^een, yellow, brown or black, 
and the lustre resinous to adamantine; 
crystals are transparent to opaque. The 
hardness is 5I, and the specific gravity 3*5. 

The refractive indices and the optic axial 
angle vary considerably with the colour of 
the light ; the dispersion of the optic axes is 
inclinrf, and the interference figure seen in 
convergent light between crossed nicols is 
very cWacteristic of the mineral. Sphene 
is sometimes cut as a gem-stone, though 
it is rather too soft to stand much wear; 
owing to its high dispersive power it gives 
brilliant flashes of prismatic colours. As 
crystals, sphene has a wide distribution 
constituent of many kinds of igneous rocks 
trachyte, phonolite, &c.), and also of gneiss, scliist and ciy^stalline 
limestone. Sharply-developed, transj>arent, pale green ciy^stals 
are frequently associated with adularia, asbestos and quartz 
in the crystal-lined crevices of the schists of the Swiss and 
TStoIcsc Alps. Ltirge, rough and dark-coloured r>'stals arc 
found at Arendal and Kragero in Norway, and n granular 
limestone at Hiuna in New York and Eganville ui Ontario. 
A greyish, compact and impure variet^^ of sphene- k«own as 



small embedded 
as an ac:cessory 
(granite, syenite, 
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^ leuccmetie/* frequeirtly occurs in basic igneous rocks as an 
alteration product of ilmenitc and rutile. (L. J. S*) 

SPHEHODON, or Tuatara. Sphenodon s. Hatteria {vsAhd by 
Gray after Hatter), with one species, S. punctatum, is the sole 
surviving member of the whole group of Rhynchocephalia {q.v. 
under Reptiles, Fossil). It is one of the few reptiles inhabiting 
New Zealand ; formerly common on the main islands, now 
restricted to some of the'small, uninhabited islands in the Bay of 
Plenty, where these last “ living fossils enjoy the protection 
of the government. The Maoris call it tuatara^ tuatete or tuatara, 
the latter meaning “ having spines.” This creature represents 
an almost ide^illy generalized type of reptile. The total length 
of large males is more than 2 ft., but mature females are 
scarcely half this size. In general apj)earance they mut'h resemble 
the Agamidae, especially Vromastix, or Physignathus, with the 
nassive head, the chir;el-shapcd Tronl teeth, short legs and erectile 
.crest of cutanc^ous spines on the head and along the mid-line 
of the trunk and tail, whilst the rest of the dark olive-green skin 
is granular, with yellowish specks. But the Agarnoid resem- 
blance is only skin-deep, and only the tyro can confound them with 
any group of Lacertilia. At the same time it is probable that 
Sphenodon stands near the ancestral root of the I^icertilia, before 
these divided into geckos, chameleons, and lizards proper. The 
development of this animal has been first studied by G. B. 
Howes, who quotes the literature bearing upon the whole subject. 
A good account of the nabits of the tuatara has been given by 
Newman. They live upon animals, but these arc only taken 
when alive and moving about, e.g, fish, worms, insects. Sluggish 
in their habits, they sleep during the greater part of the day in 
their self-dug burrows, and are very fond of lying in the water, 
and they remain below for hours without breathing. Each 
individual excavates its own hole, a tunnel leading into a roomy 
chamber, lined with grass and leaves; part of the habitation is 
shared socially by a family of petrels, which is said to occupy 
Msually the left side, whilst the tuatara itself lives a solitary life* 
The male croaks or grunts much during the pairing season ; the 
hard-shelled, long-oval eggs, about 28 mm. long, are laid in holes 
in the sand, about ten in one nest, from November to January or 
Fdmiaiy. They contain nearly ripe embryos in the following 
August, hut they are not hatched until about thirteen months 
old f in the meantime' they seem to undergo a kind of hibernation, 
their nasal chambers becoming blocked with proliferating 
epithelium, which is resolved shortly before hatching during the 
southern summer. In spite of their imposing, rather noble 
appearance, when, with their heads erect, they calmly look 
about with their large quiet eyes, they are dull creatures, but 
they bite furiously. 

For life history sec A. K. Newman, Trans, New Zealand Inst 
(187S), X. 222; Von Haast, ibid. (1881), xiv. 27O; Koischek, ibid, 
xiv. 274; A. Bendy, ibid. (1899), xxxi. 245; Nature, 59, 340, For 
development: G. B. Howes and H. H, Swinuerlun, Trans, ZooL 
Sac, (1900), XV. 1-S6, six plates; A. Dendy, Quart, Journ, Mic, Set, 
(1899), 42, pp. 1-S7, ten plates, and ibid. pp. 111-153 (parietal eye); 
H. Schauinsland, Arch, mikr, Anat. (1900), 56, pp. 747-867, plates. 
For anatomy: A. Gunther, Fhit 'Irans. (1867), 157, pp. 595'*029, 
p^tes; A. K. Newman, quoted above; F. J. Knox, Trans, New 
Zealand Inst, (1869), ii. 17-20; G. Osawa, Arch, mikr, Anat, (1898), 
51, pp. 481-690, and ibid. 52, pp. 268-3O6. (H. F, G.) 

SPHERE (Gr. tripalpa, a ball or globe), in geometxy^, the solid 
or surface traced out by the revolution of a semicircle about its 
diameter; this is essentially Euclid\s definition; ^ in the modem 
geometry of surfaces it is defined as the quadric surface passing 
through the circle at infinity. Every point is equidistant from 
a fixed point within the surface; this point is the ** centre,” the 
constant distance the “ radius,” and any line through the centre 
and intersecting the sphere is a ** diameter.” All sections of the 

* The surface.^ formed by revolving a circle about any chord 
also received attention at the liands of the Greeks, According to 

Heron and Geminus they were discussed under the name spire by 
Perseus (c, 200-100 b.c.), their sections were termed spiral sections, 
and are probably the same as the hippopede of Fudoxiis. The 
surface and solid traced by the revolution of the lesser segment 
of a circle is termed a *' spindle." An "anchor ring" or "tore" 
resulte when a circle revolves about an axis in its plane. 


sphere are necessarity circles; if the cutting plane contains the 
centre, the section is said to be “ meridional,” the cur\x‘ of inters 
section is a “ great circle,” and the solid cut off a hemisphere.” 
If the plane docs not contain the centre, tlie curve of intcr.scclion 
is a “ small circle,” and the solid cut off is a ** segment.” " (Jrcat ” 
circles may also be defined as circles on a sphere which pass 
through the extremities of a diameter; they are familiar as the 
meridians or lines of longitude of geographers; lines of latitude 
are “ small circles.” The shortest distance between two points 
on a sphere is the arc of the great circle containing the points. 
This proposition is the basis of llic " great (*ircle sailing ” of 
navigators, and the arc. of the great circle is called the rhumlv 
line ” or “ loxodromic (‘iirvt:.” The determiivalion of the 
sliortest distance between two .small circles on a sphere is givcMi 
in tlie article Variations, ( ALi uLrs of. Tlie extremities of the 
diameter per])endicular to a small ( irclt' are called the ‘‘ poles ” of 
that circle, and tlie distance from the pole to the circle, measured 
by the arc of the great circle through the jiole, is the “ polar 
distance ” of the small circle. Tl»c solid cnclosi'd by a small 
(‘ircle and the radii vectorcs from the centrt; of the sphere is a 
"spherical sector”; and thesolid contained between twosphericctl 
sectors sttuiding on copolar small circles is a " s])licricul (‘one.” A 
" spherical sector ” and ” spherical cone ” may be also regarded 
as the solids of revolution of a circular sector about one of its 
bounding radii, and about any other line through the vertex 
respectively. The solid intercepted between two parallel planes 
is a " zone.” 

The geometry of the spheni wa.s studied by the (1 rooks; Euclid, 
in book xii. of his Elements, disenssc's v.irious propcTlii'S of the 
sphere, and in book xiii. he shows how to inscribe the five ri'gular 
polyhedra within it. But with the sole exec]>tion of proving that 
the volumes of H]>heres arc in the triplicate ratio of their diaiueUT.s, 
a theorem probably duo to Eudoxus, no mention is niadc of its 
mensuration. This subject was inve.stigated by Archimedes, who, 
bv his " method of exhaustions," derived the prineijial results^ 
He showed that tho surface of a segment is ctpial to the area of the 
circle whose radius equals the distance from the vertex to the base 
of the segment; that the surface of tlie entire sjiherc is tujual to the 
curved surface of the circumscribing cylinder, and to four times 
the area of a great circle of the sphere; and that the volume is two- 
thirds that of the circumscribing cylinder. To Zenodorus (c. 200- 
100 H.c.) is due the imtiortant jirobleni in maxima and miiuma 
that for a given surface tae sphere is the solid of maximuiit volume. 
Calling tlie radius r, and denoting by t the ratio of tho circumfer- 
ence to the diameter of a circh*, the volume is and the surface 

Archimedes gave his results in the truatiso n<pl atpalpa$ leai 
KvKlrfyeul he left unfinished tlie problem of dividing a siihcrc 
into segntents whose volumes are in a given ratio. A solution 
by means of the paralxila and hyperbola was given by Dionysodorus 
of Amisus {c, I St century b.c.), and a similar problem— ‘to construct 
a segment equal in volume to a given segment, and in surface to 
another segment — was solved by the Arabian mathematician and 
astronomer, A 1 Kuhi. 

In analytical geometry, 1 lie equation to the sphere takes tha 
forms -f y* -b r' sss a*, and r ^ a, tho first applying to rectangular 
Cartesian co-ordinates, the second to t)olar, the origin being in both 
cases at the centre of the sphere, if tho centre be (o, 8, 7), the 
Cartesian equation becomtjs (jr — «)■ + (y — 8)* d- — t)* ^ 
consequently the general equation is -b y® 4- ^ H- «A4f -b 
2 By -b 2 C.? b B sr- o, and it is readily shown that tlie co-ordinates 
of the centre are (— A, — B, — C), and the radius A® -b B® +C® — D- 
A sphere can therefore be described so as to satisfy four given 
conditions. Sysbims of spheres have cluracters analogous to those 
of systems of cireUw. It r, be the radii of two spheres, d the 
distance between the centres, and ^ the angle at which they inter- 
sect, then rf -f- 2 rr, cos </>; hmee 2 rr^ cos 0 r - if® — — r,®. 

This function is named the *' ]»ower " of tlie two sjihcre.s, and it is 
important in the investigation of systems of spluTcs. If the sphere, 
r, degenerate to a point, the function 2rr, cos tf> has the limit ir-r®; 
this is the square of the tangent to the? sjditTe from the point, and i.s 
named the " power of the s])here at the ])oinl," or the " ])owor oi 
the point with res])cct to the si)herc." l‘wo sjihcres intersect in 
a plane, and the equation to a system of spheres which jnt(?rsect 
in a common circle is -b y“ 4 4 2A;r 4 hi which A 

varies from sjihere to sphere, and 1 ) is constant for all the sjiJicros, 
the plane yz being the plane of intersection, and the axi.s of p the 
line of centres. Corrc.sponding to the radical cf?ntTe of IhretJ circles, 
it may be shown that four sph<?res have a radicfd centre, i,e, that 
there exists a j>oint such that th(? tangents from this point to the 
four spheres are equal, and that with this point as c(;ntre, and the 
length of the tangent as radius, a sphere may be described which 
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cuts the four spheres at right angles; this " orthotomic " sphere 
corresponds to the orthogonal cirrle of a system of circles. 

The investigation of triangles and other figures drawn upon the 
surface of a spluTe is /ill-imj)()rtant in the sciences of astronomy, 
geodesy and geogroT^liy. In astronomy, we are principally con* 
cemed with the orientation of points on a sphere — the so-called 
celestial spherc~with resgard to ccirtain phines and points witJiin 
the sphere; this subject is Injatcd in the article Astronomy { Sphrri -^ 
ral). In ** geodesy," and the cognate subject " figure of the earth," 
the matter of greatest moment with regard to the sphere is tlu? 
determination of tlic area of triangles drawm on thci surface of a 
sphere — the so-called " sjdierical triangles"; this is a branch ol 
trigonomdry, and is studied under the name of si>herical trigono- 
metry. In inaLhemalical gt^ography the prf)l)b'ni of reprei^ent ing 
the surface of a ppliere on a idane Is of fundamental importance; 
this sul>jeet is tre.''..1.f'd in the article Map. 

SPHERES, MUSIC OF THE, in rythpp:o!-c;.in phllor-^opby, the 
harmony produced l)y the iK'uvcnly liodics in tlicir orl)its, 
inaudible to human (jars. IVtlicgoras (rf. Arist. de C'arh. ii. r.) 
held that the niovetnenl.s of stars were p;o\ erned by fixed laws 
which could be cxpn'ssed in ininil)ers ru’ccuvling to ilu; numbers 
which give the luirnumv of sriunds (see I^ytiiacoras, tul fui.). 
It is this theory to wliicli Shakes] )ca.rc alIiid(‘S in yW Jslnrhaut of 
Venice (Act. v. i. :'.cq. : ** sucli liiirmoiu’ is in inimorta] souls, Init 

# fc g we (‘annot hear it”). Af‘<‘or(i;ng to (ionti»ci/. {Chrch 

Tln'nkcrs, i. jtS, Eng. trcins.)'' iIhuxj was notliuig fanciful in tin* 
Pythagorean (hw'trinc only the liellcf iluit the differences 

of velocity in the inot'cmcnls of tlic sljirs Avere (‘a]xd'l(j o{ 
producing a harmonious orcliestj’ation and not merely sounds 
varying pitch." 

SPHERES OP INFLUENCE. SpluTc^s cf influence, 
f‘ spheres of action," spheres of interc'sl,” " 7on('s of infliumcT/' 
field of operations," " Jdaclitsidiare," Jnt(*r(jssen- 
Detinitio/i^. ]ihi‘ascs in international law whi('h 

have come into \ise to describe regions as to which nations have 
agreed that oik? or more of them shall have exclusive lilicrty 
of action. These phrases bi'came common after 18S2, when 
the ** scramble for Africa" began, to describe diplomatic 
arrangements with rc.spt'ct to it. Some definitions may be 
quoted—when sc'cretary of slate for the colonics, Lord 
Knutsford, replying to a d(*pulati on in 1800, said ; ‘‘^^SphiTc* of 
action ’ is a term I do not wish to define now ; but it amounts 
to this : we .should not nllo\v the Portuguese, (Jermnns, or any 
foreign nation or jvpublic to s(?tll(? down and annex the* territory " 
(quoted in Keane’s Compendium oj (Geography ^ i. 21).* The term 

* sphere of influ(?ncc ’ implies an engagement bctw{?en two states 
that one of them will abstain from interf(?ring or exercising 
influences witliin certain territories which, as between the con- 
tracting parties, are reserved for the ('peration of the other ” 
(Jlbert, Gfwcrnmcnt oj India, 2nd ed., p. ;;7o). “ Enter ‘ Inter- 
cssen.sphiirc ’ oder ^ Mnchtspliiire ’ vcrsti'ht man nfimli('hdas auf 
Gruncl von Vcrcinbarungen unter den betheiligtc.i Kolonial- 
staaten abgcgrenztc (iebiet, innerlialb de.sscn eiii S aat 
ausschliesslich bcrechtigt ist, seim? kolonialt* lierrsebaft clurch 
Besitzergreifung odcr Ahschluss von Protect oral svcrlrii gen zu 
lx?grundcn,oder doch einen fur die in dic'sem Gebictc vorhandenen 
Volkerschaften massgebenden politischen Einfiiiss auszuiiben ” 
(Stengel, Die deutschen Schuizgchictc, p. 38). ‘‘The term 
‘ spht?re of influence or sphere of interest ' has been given an 
extended meaning by recent dc^'elopmcnts. J'ornicrly it was 
used to signify a region wlicrein a nation, through its citizens, 
had acquired commercial cr industrial interests without having 
asserted any politit'al protectorate or suzerainty. To-day, as 
used in C'hina and (‘Iscwlicre, the term applies rather to a region 
pre-empted for further cxploilalion and possibly for political 
control " (Dr Reinisch’s Poliiirs, pp. 60, 63). ^ “ A portion of a 
non-Christian or uncivilized country which is the subject of 
diplomiitic arrang('meni s between European states, but has not | 
yet developed into a protect orate " (jenkyn's British Rule and 
Jurisdiction beyond the Seas), See also Hall, 6th ed., 129. 

The reasons for making t ht‘sc arrangements are to be explained 
partly by reference to the history of international law as to 
occupation. The Roman jurists recognized certain ** natural 
modes " of acquiring property, in particular traditio and 
9CCUp(Uia The doctrme.s which the Rom ^ iurst- had worked 


out as to acquisition of private property by occupation were 
applied to the appropriation by states or their subjects of vacant 
lands {res nuUtus), including lands in the possession 
of barbarous tribes. ** Q'-iod enim nullius est, id o/fcovervr 
ratione naturali ocenpanti conceditur " (Institutes, and 
ii. 1-12). The Roman law retjuired the animus Occupaiion. 
domini — there must be seizure for and on behalf of the owner. 
There must he “ apprehensio. Apiscimur possessionem corpore 
et animo, ncque per se animo aut per sc corj)ore " (Dig, xli. 2-3). 
Professing to act on th(;se doctrines, and relying also on an 
assumed right on the part of Christian nations to subdue obdu- 
rate non-Christian communities, the navigators and explorers of 
the 151)1 and ihth centuries made exorbitant claims. Having 
occupied certain points on the coast-line, they claimed to have 
(;cciipicd a whole island or continent (De Martens i. 462),-. 
'i'hey made vast claims under Papal bulls; for example, under 
the bull of Nicjholas V. of 1454, and the bull of Alexander VI. 
of 1404, which assigned I0 the Porl.iipK?se the empire of Guinea 
just discover(?d. It was one of Grolius’s services to diffuse 
sounder ideas, and to point out that Roman law gave no support 
to these pri'tcnsions ; " Invenire non illud est oculis usnrpare, sed 
apprehcnd(*rc " (Mare liber urn, c. 2). He insisted that " occu- 
patio autc'm pnlilica eodem inodd fit quo privata territoria sunt 
ex occLipationihiis p^puloriim ut privata dominin ex occupa- 
lionibus singulorum.’* Jn recent times the old doctrine that 
discovery without occupation confers an ind(?pendent right to 
the land so discovered of anycjxtdit is diHcredilcd. The ten- 
dency is to insist on ai'tual oeeupalion as a condition of legiti- 
mate posses, sion or sovenMgnty (.see correspondence between 
Great Britain and 3 'ortugal, State Payiers 79, p. 1062), and 
to treat the discoverer's rigid as merely inchoate. Thus, in 
opcniing the conference at Berlin in 3884, Prince Bismarck 
said : " Pour qu’une occupation soil consid(T(ie comme effective, 
il c'st, de plus, h disircT qu(? I’acqucireur manifeste, clans 
(k'jlai raisonnablc, par des institutions positives, la volont^ 
ct Ic pouvoir d’y exercer ses droits et de remplir les devoirs 
qui on rcsiiltcnt." This doctrine is recognized in articles 34 
and 35 of the General Act of Berlin, the former of which .states 
that “ any Power w’hich henceforth takes possession of a tract 
of land on the cxiast of the African continent outside its posscs- 
.sions, or w'hich being hithtirlo without such possessions shall 
acquire th(?m, as well as the Powder whicli assumes a protectorate, 
shall accompany the respective act with a notification thereof, 
addressed to the other Signatory Powers of the present act, in 
order to enable th(‘m, if need be, to make good any claim of their 
own." To a similar effect wrote Lc^rd Salisbury in 1887 with 
rcf(Ten(’e to th • claims of I’ortugal in East Africa. “Great 
Britain considers that it has l.)C(?n admitted in prmciplc b)' all the 
parties to the act of Berlin that a claim of sovereignty in Africa 
can only be maintained by real occupation of 'the territory 
claimed; and that the doctrine has b(‘cn practically applied in 
the recent Zambezi delimitation (Stale P.qxjrs 79, p, 1063). No 
papcT annexation of territory can pretend to validity as a bar to 
Ihi* enterprise* of other nations." At its session at t.ausannc,m 
.7889, the Jii.stitut dc Droit International adopted the followi^ 
principles ; — 

" Avtiolo I, — I/occii]':ition dhm tcn*iloiro a titre do souverainete 
nc poitrra Ctre roconnm* comme eflectivc que si die r^uirit les 
conditions snivantes ; 1 '' l.a prise cle possession . (fun t(‘rritoire. 
onforme dans certiiincs lin)itt;s, faito au nom du gouvcrncment. 
2 *' l,r.. noti/ication olVicidlc d(‘ la priso d(' possession. La prise dc 
poss»'ssion s'ar.complit par rt'tablissem(‘nt d’un poin^oir loeliil^'rc- 
spoiisable, ])()iirvu dc moyens suUisiints pour maintoiiir I'cMslur ct 
ponr assurer Texercice regnlit‘r de son an tori te dans les Limjtifvt.da 
terriloire occii])e. Ces moyciis poiirroiU t'lrc empruntes k, des 
institutions (*xistantes dans'le pays occiqu';. La notification dc la 
prise de possession do fait, soit pour la juiblication dans la forme 
(jiii, dans chaqiic 6tat, t‘st on usagt* pour la notification des 
notes’ ofticicls, soit j'>ar la voie diplomatique. Elle contiendra 
la determination approximative des limib's clu tenitoire occup6 " 
{Ammairc x. 201). 

This development of international law’ naturally led to arrange- 
ments as to “ spheres of influence." Nations w^hich had not yet 
settled or occupied, or established protectorates, in regions con- 
tiguous to their existing possessions, W’crc desirous to retain a. 
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hold over the former, and proceeded to enter into treaties defining 
the spheres of influence. 

The following are some of the chief treaties by which such 
spheres are defined : — 

Great Britain ami Portugal as to Africa, August 20, 1800, 
November 14, 1890 and June 11, 1891. (treat Britain and France 
as to Upper Niger, January tSoi; November 15, 1893, as to 
Uake Chad. Great Britain’ and France as to Siam, Jiuuiary 13, 
1890. The two governments engage to one another *' that neither 
of them will, without the consent of the other in any case or umlcr 
any pretext, advance their armed forces into the regions, &c.” 
They also engage not to acfiuirc within this region any special 
])rivik‘gc or advantage which shall not be enjoyed in common, 
or equally t)i)en to Great Britain and France or their nationals 
and dependants. Gr(;at Britain and Italy as to Africa,^ April 15, 
1891; May 5, 1894, as to njgion of tlu‘ Gulf of Aden. Congo and 
Portugal, May 25, 1891, as to " sj)heres de souverainct6 ct crinflii- 
cncc ” in the region of I.unda. (ireat Britain, Belgium and Congo, 
May 12, 1894, as to tin? sphere ot intluencc of the independent 
Congo State. Gn^at Britain and (Jermaiiy, July i, 1890 and 
November 15, 1893, as to Hast and Central Africa. Great Britmn 
and Russia as to the s|>heres of inflmrnce to the cast of Lake Victoria 
in the region of the Pamirs, March 1 1, 1895. 

As an example of the promises or engagements in such treaties 
may l)e quoted that between Great Britain and Portugal of the 
20th of August 1890. Portugal engages that the territory of whicli 
the limits are defined in article 3 shall not, without the consent 
of Great Britain, be transferred to any other power. In the 
treaty between the same powers of the 14th of November i8c)o it 
is stipulated that neither power wiP make, tender, accept pro- 
tectorates, or exercise any act of sovereignty, &c. Sometimes 
a treaty defining spheres of influence declares that such and 
such territory shall be neutral. 

In the treaty of delimitation between France and Gcnmany of 
the 15th of March 1894, the line of demarcation of the zones of 
influence of the two states in the region of T-ake Chad is drawn, 
and they agree to exercise no political influence in sucli spheres. 
Each of the states agrees (art, 2) to acquire no territory, to 
conclude no treaties, to accept no riglits of sovereignly, or pro- 
tectorate, and not “ gener ou de contester rinflucncc dc Tautre 
Puis.sance dans la zone qui lui est reserv^e.’* 

Being the result of treaties, arrangements as to spheres of 
influcn<:e bind only the parties thereto. As Mr Olney, in his 
correspondence with Lord Salisbury in regard to Venezuela, 
remarked : ** Arrangements as to spheres of influence arc new 
departures, which certain great European Powers hav(; found 
necessary and convenient in the course of their division among 
themselves of great tracts of th«; continent of Africa, and which 
find their sanction solely in llieir reciprocal obligations ” 
(United States No. 2, 1896, p. 27). 

Some treaties expressly declare that the arrangement shall 
not affect the rights of other powers (Stoerck, 7 ?er:wf/ 7 ,xvi. p. 932). 
No doubt, however, the tendency is for sjdieres of influence to 
become protectorates. It may be mentioned that Germany and 
Holland have concluded a treaty (Dec. 21, 1897) by which 
the latter agrees to extradite German criminals in spheres 
of influence. By an agreimient of the i2lh <.if May 1894 between 
Great Britain and the Congo State, the former granted to the 
latter a lease of territories comprised within the sphere of 
influence laid down in the Anglo-German agreement of the 
ist of July 1890 (19 Herislrt, p. 179). 

Somewhat akin to the rights of a state in a sphere of influence 
are those possessed by Germany in the zone surrounding the 
protectorate of Kiaochow under the treaty of the 6lh of March 
1898, and the rights obtained under treatiejs with China that 
certain provinces shall not be alienated. 

Somewhat similar arrangements as to ports of the sea arc not 
unknown, Grotius in his Mare liberum says : ‘‘ Illud interim 
fatemur, potuissc inter gentes aliquas convenire, ut capti 
in maris hac vel ilia parte, hujus aut illius reipublicae 
judicium subirent, atque ita ad commoditatem distinguendae 
jurisdictionis in mari fines describi, quod ipsos quidem earn 
sibi legem ferento obligat, at alios populos non item; necjue 
locum cujus proprium facit, sed in personas contrahentium jus 
constituit ’’ (c^ 5)« 


The best known example of a claim to a sphere of influence, 
which is not 1 he result of any treaty, is the Monroe dw irine, first 
broa(‘hed by President Monroe in 1823. The Romans had their 
e.qui\alenL to the Monroe doctrine; they forbade any Asiatic 
king entering Europe and coiujuering any part of it; the brwich 
of this rule was tlieir chief grievance against Mithradates 
(Montesquieu, De la Grandeur el dc la dt cadence des romains. 

{<•'• 5 ')-. 

Claims somewhat similar to those relating to spheres of influ- 
ence have been put forward as against the whole world, in virtue 
of the right of continuity or the doctrine of the ^ 

hinterland. Sometimes it is called the thu trine of • 

contiguity,'’ or “tlroil det vicinity, tie prit)rit<!*, de preemption 
ou d’enclave,” He who occupies a part of a wcll-definefl close or 
fundus, a parcel of land with artificial or natural boundaries, 
whicli enables liim to control the whole area, may be said to 
occupy it. He need not be pr(?sent everywhere, or enter on 
every part of it: “ Sufficit quamlibct partem ejus fundi introirc, 
dum mente et eogitatione laic sit, uti totum fiindiim ustjue ad 
terminum velit possidere ” {Di^. xli . 2, 3). In virtue of a supj)ose<l 
analogy to such occuj)ation, it has been said that the oet'upation 
of the mouth of a river is constructi\’e occupation of all its basin 
and tributaries, and that the occupation of y)art of a territory 
cxt(mds to all the country of which it lorms physically a part. 
A stale, having atlually occupied the coast, may claim to reserve 
to itself the right of occupying from time to time territory lying 
inland (hinterland). In the discussions as to the w'cstern boun- 
dary of Louisiana between the ('ommissions of the United States 
and Sjmin, as to Oregon, as to the claims of the Portuguese in 
East Africa, and as to the boundaries of Venezuela, the question 
of the extent of the rights of the discoverer and oc'cupier came up. 
Portugal actually claimed all territory lying hel.ween her Afri(’an 
fK^ssessions. Jt has i)ecn urged that the suhscciueiit settlement 
within a reasonable time of the mouth of a rivcT, “ y)articularly 
if none of its branches had been explored })rior to such discovery, 
gave the right of occupation, and ultimately of sovereignty, to the 
whole country drained by such river and its sevfal l)ran('hes.’* 
Another form of the same doctrine is, that the occupier of a part 
of the sea-coast thereby acquires rights “ extending into the 
interior of the country to the sources of the rivcTs emptying 
within that coast, to all thtfir branches, and the country they 
covcT ” (Twiss, Laws of Notions in Time of Peace, p. 170; Twiss, 
Oref*on Question,]). 24^ \ Bliintschli, s. 282; J*hilliiiu)re, 
tarieSfp. 236; Jn/ernatumol Lajv, pt. p, 128). Lord 

Salisbury referred! to “ the modem doctrine of hinterland with 
its inevitable contradictions ” (United States, No, 2, i8(>6, p. 12). 
Certainly it is iiK’onsistent with the doctrine, more and more 
received in recent times, that efTectivc possession is necessary 
to found a title to sovereignty or control. Jt is akin to th(j 
extravagant claims of the early Portuguest; and Spanish navi- 
gators to territory on which they had never set foot nr ryes. 
The doctrine of the hinlcrrland is iik(?ly to become less important, 
now that Africa has been parcelled out. 

Ai’TnoioTihs. Twiss, Laws of Nations in 'lime of Ideate (1855): 
Phillimorc, Commentaries on International Law, s. 2;V*; Salomon, 
I /Occupation des tvrritoives sans maitre (1889); Correspondence as 
to Delaifoa Jiay (Portugal, No. 1, 1875, ]>, 191); Uritish Counter Case, 
Vi'HL:::uela, No. 2 (1899), j). 135; Annuaire de I'institut de droit 
international, ix. 243; x. 173; lievue de droit international, xvii. 
1 13; xviii, 433; xix, 371; Venezuelan J*apers, No, 4 (1890); J, B. 
Moon?, Digest of International Law (190O), 1, 2O8, (J, M.) 

SPHERICAL HARMONICS, in mathematics, (x?rtain functions 
of fundamental importance in the mathematical theories of 
gravitation, electricity, hydrodynamics, and in other branches 
of physics. The term “ spherical Jiarmonic '' is due to Lord 
Kelvin, and is primarily employed to denote either a rational 
integral homogeneous func tion of three variables x, y, z, which 
satisfies the differential equation 


^ 09 ^^ V 


: O, 


known as Laplace's equation, or a function which satisfies the 
differential equation, and becomes a rational integral homo- 
geneous function when multiplied by a power of (x^ + 

XXV. aia 
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Of all particular integrals of laplace’s equation, these are of the 
greatest importance in respect of their applications, and were 
the only ones considered by the earlier investigators; the solu- 
tions of potential problems in which the bounding surfaces are 
exactly or approximately spherical are usually expressed as series 
in which the terms are these spherical harmoni(!s. In the wider 
sense of the term, a spherical harmonic is any homogeneous 
function of the variables which satisfies I-aplace\s equation, 
the degree of the function l)eing not necessarily integral or real, 
and the functions are not necessarily rational in a:, y, *, or single- 
valued; when the term spherical harmonic is used in the nanower 
sense, the functions may, when nect^ssary, be termed ordinary 
•spherical harmonicas. For the treatment of potential problems 
which relate to spaces lx)unded by special kinds of surfaces, 
'Solutions of Laplace’s equation are reejuired \vhi(!h are adapted 
to the particular boundaries, and various classes of such solutions 
have thus been introduced into analysis. Such functions are 
usually of a more complicated structure than ordinary spherical 
•harmonics, although they possess analogous properties. As 
examples wc may cite Bessel’s functions in <‘onncxion with 
circular cylinder, Lamp’s functions in connexion with ellipsoids, 
and toroidal functions for anchor rings. Tlie theory^ of such 
functions may be regarded as embraced under the general term 
harmonic analysis. The present article (contains an account of 
the principal properties of ordinary spherical harmonics, and some 
indications of the nature and properties of the more important 
of the other (‘lasses of functions wbi(‘h oc('ur in harmonic analysis. 
Sph(?rical and otlier harmonic functions arc of additional inipor- 
tance in vic^w of the fact that they are largely employed in the 
-treatment of the partial differential equations of physics, other 
tlian I.^place’s equation ; as examples of this, we may refer to the 

equation which is fundamental in the theory of con- 

duction of h(^at and electricity, also to the equation « /» 

whi(^h occurs in the theory of the propagation of aerial and 
eiectro-nagni'lic waves. The integration under given condi- 
tions (;f more complicated ecjuations which occur in the theories 
of hydro-dynamics and elasti(dty, can in certain cases he effected 
by the use’ of the* functions employed in harmonic analysis. 

I. delation hrt Spherical Harmonics of Positive and Ncf^,ativc 
Deforces . — A fmiciion which is homof?eneous in x, r, z. of degree 
,n in those varialJes, and which satisfies 1-apUice's ccjuivlion 

^ 

dy" oP 

is termed a solid spherical harmonic, or simply a spherical harmonic 
of dt^gree n. The « *iia.y be fractional or imaginary, but wc 

ai'c at present inaiidy concerned with the case in which n is a positive 
or negative int<‘g('r. If .r, y, s be rc'placcd by their v.alucs r sin 0 
cos <p, r sin 0 sin <p, r cos ff in polar co-ordinates, a solid spherical 
harmonic' takes the form <p) ; the factor //,(y, </») is called a 

surface harmoiiii’. of degree n. If V« denote a spherical Jiarmonic 
of degree n, it may be shown by dilfercntiatioii that v‘Hr'"V„) 
m( 2 n -f »w + and thus as a particular case that 

^y/y-iw-iY j ^ o ; we have thus the fundamental th<Jorem that 
from aiiv spherical harmonic V« cf degree n. aiiolhor of dugret; 
— « — i’ may be derived by dividing by All spherical 

harmonics of negative integral degree are obtainable in, tliis way 
,irom those of po.'^itive integral degree. This theorem is a par- 
ticular case of tlioniore general invotsion theorem tliat if F(^, y, z) 
is anv function wliich satisfies tlK‘ e(,iuation (1), the function 


fa* rV 


also satisfies the eciuation. 

The ordinary spherical ham\onics of ]io«itive integral degree n 
arc those which .are rational integral functions of x, y, z. 'Uie 
most general rational integral function, of degree n in Uiree letters 

contains A(w -t i)(a 1 2) coefficients; if the expression be substituted 
in il). we luivo on equating the coefficients separately to zero 
- I) relations to be satisfied ; the most general spherical 
harmonic pLthe prescrilied ty^ie therefore contains A (w -f- i)(tJ (2) 
— in(« — i),or2a I- i independent constants. Thei'C exist, there- 
fore 2n -L I incle])eiuUmt ordinary harmonics of degree rz; and 
cuiTeSTxmding to each of these there is a negative harmonic of 
deered - n — I obtained by dividing by The three inde- 

pendent harmonics of degree 1 are sr, y. jr; tlie five oiidep-eo 
1,9 ^ g'i ySi cx, Jin'. Eveiry harnwnic of; degree n is a Unear 

junction of 2« + i independent harmonics o( the degree; we pro- 
'oced, therefore, to ^nd we latter. 


2. Deierminaiion of Harmonics of given Degree.^li is clear tliata 
function f(ax 4 Izy -f cz) satisfies the equation (i), if o, h, c are 
constants which satisfy the condition a- 4- -f c" o ; in particular 
the equation is satisfied by {z -+- ix cos a 4 - 0' sin a)". Taking n to 
be a po.sitive integer, wc jzrocced to expand tliis expression in a 
series of cosines and sines of multiples of a; each term will then 
satisfy (i) separately. Denoting by k, and y 4- *;!? by t, we 
liave 



2 2 kt 2 ki} 

which may be written as (2kf)-*'\(z 4- A/)® — r®}". On expansion by 
Taylor's theorem this becomes 


/ J bS 

(r-l- tx cos o 4- /y sin a)" = ( -f- -^kt 4 * 


Xi s 1 


the differentiation applying to z only as it occurs explicitly; the 
terms involving cos ma, sin ma in Uiis expansion are 

2" l(w -j- m ) ! 4- m) ! dz**-***^ f 

2« I (n + m) I cz" ' (n — m) ! (V ■ ' / 

where m — i, 2, . . . and the term independent of a is 

-i- if - r'-y, 

2 **n I VZ” 

On writing 

(y + ix)^ = i*«r**»(cos — i sin mtp) sin (y q =t 

i-**'r~***(cos mtp -f t sinm^) sin-*'*^ 

and observing that in the expansion of {z 4- tx cos o -f- ly sin a)"* 
the ex|)ros8iohs co.s ma, sin ma can only occur in the combination 
cos m(^ — a), we see that the relation 

"‘ 0 - (i* - f-")- - - r»)- 

(w m ) ! + ' (n - w) ! vz” ^ 

must hold identically, and thus that the Icrnis in the expansion 
reduce to 

7 — - 7 -^ 

(« -f m) ! 2'‘-‘ OZ"'^*" 


T . . • « + *** / .. 

i-rt-T sin mo sin sin — >' )“• 

(n -} m) ! 2"-* + 

Wc thus see that the spherical harmonics of degree n are of the 
form 

where /u denotes cos 0 ; by giving w the valutis o, i, 2, , ,n we thus 
have the zn + 1 functions required. On cJirrying out the differen- 
tiittions wc sec that the reciuired functions are of the form 

A[(;r 4 ly)*" ± {x--iyY‘] ~ j- 


‘ 2 .4”. *2W I i 2fZ - j ‘ 




( 9 ) 


where m -= <>, i , 2, ’h • • • w. 

3. Zonal, Tesscral and Sectorial Harmonics . — Of ihe system of 
2n + I harmonics of degree n, only one is symmetrical about the z 
axis; this is 

^ .iLlfjfi — I)”; 

writing 

we observe that P„M lias n zeros all lying between ±1, conse- 
quently the locus of points on a sphere r ^ a, for which P„(;i) 
vanishes is w cirrltJS all parallel to the meridian plane : tlu'Sc circles 
divide the sphere into zone.?, thus is called the zonal surface 
harmonic of degree v, ami are the solid zonal 

liarmonics of degrees n and - w - i. Tlie locus pi ixiints on a 

sphere lor which ^ m<i> . sin - i)" vanishes consists of 

n — m circles parallel to the. meridian plane, and m .great circles 
throuidi the poles; these circles divi<lc the spherical sui:4^^.,irito 
quadrilaterals or rifratpa, except whem n =r. 711, in which case* the 
surface is divided into sectors, and the harmonics arc therefore 
railed tessoral, except those for which iw -■ «, wlueh arc called 

seefioriab Denoting (i - by P^(m), the .tessera! 

surface harmonics are (cos a), where m 

neotorial harmoni 

denote the expressions 


I, 2,. ,,n — i, 

and the seotorial harmonics are n<l > . P"'(cos $). The functions 
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' 2'‘n\n\V 2 .:h-i^ ^ 2.4.2»-i .3»-3 / '■*' 

p"'(u) :ss — It —MflaH-m 

- (4) 

2.. 2» — I J 

Every onlinarv harmonic of decree n is expressible as a linear func- 
tion of the system of 2» f- 1 zonal, tessera! and sectorial harmonics 
o£ degree ft ; thus the general form of the surface harmonic is 


W I cos nitp 4- bm sln «/<^)P7(/i). 


(5) 


(^0 


In the present notation wc have 

(2 + IX cos a I <y sin a) I P,.. (m) + j M »*(^ “ «) } 

if we put a = o, we thus have 

(cos ^4-1 sin 0 cos <ft)» ^ Pm(cos ~yi[Pj['(cOs d) cos 

from this we obtain expressions for P„(co8 ef), P'"(cos efj as definite 
intc^'rals 

P„(coi5 fl) =s i (cos e + I sin e cos p)**dp 

r J Q 

«l) j ^ (cos e -h I sin 0 cos<pi)»c.os m<pd<p, j 

4. DerimUon of Spherical Harmonics by Diperentiation .- — The 
linear character of j japlacc’s equation shows that, from any solution, 
others may be deriv cd by differentiation with respect to the variables 
or, more generally, if 

/(? -0) 

\dx' (.y 02/ 

denote any rational integral oporafor, 

^(1- ^>1)'^ 

is a solution erf the equation, if V satisfieH it. This principle has 
been applied bv Thomson and Tait to the derivation of the system 
of any integral decree, by ofXTiiting upon i/r, which satisfies J.apUicc's 
equation. The operations may be conveniently ciirried out by 
means of the following dijiercntiatioii theorem. (Sec papers by 
Hobson, in the Messenger of MathtfnaticSt xxiii. 115, and Proc, Lonil. 
Math. Sue, vol. xxiv.) 

./0 0 0\i / ,\«(2 h)! 1 

ds)f^ ' 2»n l *"2 * 2« -It 

r*v* _ ] 


• • rA(^j y.2f) 

2 .4.2?/ — I. 2« — 3 J/ V J # 

whirh is a particular caSe of the more g<mcral theorem 


(7) 


f ( r 0 
\ ( X (V 




I. d(r-Y 

^ .jjfi - 2 .r 


ll ^ 


5l 

where f„{x, v, t) is a rational intei'ral homoKoneous function of 
dcRree »». The hannouic of positive clenree n eorreBpotuIing to 
that of degree — « — ■ i in the oxpresNion (7) is 

It can be verified tliat even when n is unrestricted, this expression 
satisfies Laplace's equation, the sole restrktioh being lliat of the 
convergence of the scries. 

5. Maxwell* s Theory of -Before proceeding to obtain by 

means of (7), the expressions for the zonal, Icsscral and sectorial 
harmonics, it is convenient to introduce the conception, due to 
Maxwell (see Electricity and Magnetism, vol. i.' cli. ix.), of the 
])oles of a spherical harmonic. Suppose a sphere of any radius 
drawn with its centre at the origin ; any line whose direction-cosines 
are /, w, n drawn from the origin, is called an axis, and the point 
where this axis cuts the sphere is called the pole of the axis. Differ- 
ent axes will be denoted by suffixes at taclic»fl to the direction-cosines; 
the co-ine {hx 4- m^y 4* rL^g)lr of the angle between the radiu.s 
vector r to a point (x, y, s) and the axis (h, mt, «i), will be denoted 
by A/ ; the cosine of the anglp between two axes is ldy \-m,my-{-ni,n^, 
which will be be denoted by fi^y. The operation' 

2 li. ^ j_ « ^ 

-f- m^xr- q- nijT- 

■f^x try oz 

jj^ormed upon anv function of x, y, z, is spoken of as differentiation 
with respect to the axis (Z^, and h ' 'The 

potertiaf function V„ ^ i.s defined to be the potential due to 
a singular point of degree 2^0’ at the origin; e^ is called the strengtfi 


+...|/„(x,y,*) (7'). 


of the singular point. Let a singulf^r point of degree z^ro, 
strength £•„, be bn an axis /fj, at a distance from tiu* origip, a.jid 
also suppose that the origin is a singular point ol strong ih — i’,,; 
let e^) be indefinitely increased, and «„ indefinitely diminihlicd. but 
so tluit the ])rixluct is finite and equal to Ihc origin is tht?n 
said to be a singular point of tlie first degree, of strength e^. the 
axis being hi- Such a singular point is freqvently called a doublet. 
In a sininar manner, by placing two singular pdlinu*^ oi degree, iiiiily 
and strength, e^, — r^.'at a distance o. along ah axis fu, and at Iho. 
origin respectively, when is indefinitely increased, and a^ diminishotl 
so that ef,0| is finite and »=» we obtain’ a .singular point of degree 2. 
strength at the origin, the axes being hi, Ajj. l^ro^ccdiiig in thi^i 
manner we arrive at the conception pf a singular point of any degree 
», of strength «« at the origin, the singular point having a4iy « given 
axes A,, . .A*. If (•*■. % the potential doe to a 

singular point at the origin, of degree « — 1, and stiongth 
with axes A,, A,.. the potential of a singular point of degree 
n, the hew axis oi which is h„, is the limit of 

0H-i fpH- 1 (x l„a, y — m^a, z — n„a) — e„ . ^ . j (x, y, z); 

tlAltalll. 

- '•(' ” 'tI:*" • ■■ 

Since b„~i/r. we sec that the iwjtential V, due to a singular jxiint 
at the origin of strength <?„, and axes A,, A.j, . . . is given by 

(«) 


when 




6. Expression for a Harmonic with given Poles . — The result of 
performing the operations in (8) is that is ol the ioem 

where is a surface harmonic of degree n, and will appear as a 
function of the angles which r nakes with the n a^es, and ol the 
angles these axes make with onfe another. The poles of the n 
axes are ueiiiicxl to be the poles of the snirfacc harmonics, and are 
also frequently spoken of as the poles of tlie solid harmonics 
Wr**, Y„r-*^^K Any spherical harinoillc is completely specified by 
niwins ol it. s poles. 

In order to express Y„ in terms of the po.sitions of its poles, wo 
apply the tlieorem (^) to the evaluation of V; in (8). On putting 

/• tt 

/«( b y, x) — T\{lfjc 4- mry 4 we havo 

y « I 

v„ = . • fi - ..+ Vw 

ft 

n{lrX -f m,y 4- 

By. we shall denote the sum Of the products of s of iho 

quantitie.s and n - 2s of the quantities a; in any term ejudi 
suffix is to tH;cur once, and once only, every pos.sible order l)eiiu' 
taken. We liiid 

n(lx 4- my 4- wr) a= 2(A«)r«, A“n(/^ + tny + nz) xa ■ ^)r^ ", 

and generally 

A^**'Tl(lx 4- my -f- nz) — 2»"m!S(/i'"A*» 

thus wc obtain the following expression for Y«, the surface bar* 
mOnic which has given jkjIos Aj, . . . A„; 

__i)« _ a« X 
nl (jAjfjh,j,., 7 )h„’r 

— !)»'» . S(A" (q) 

• 2" >«wl(n— m)J ' ^ M 


Y„ =^r"+>-t 


SC 


where S denotes a summation with respect to m from m ^ o to 
iw ~ Jn, Or J(n — I), according as n^is even or odd. This is Maxwell's 
general expression (/oc. cit.) for a surface lurmonic with given 
p<fies. 

If the poles on a sphere of radius r are (lenofed by A, li, C. . 
we olptain from (9) the following exprestpous for the harmonics of 
the first four degrees ; — 

y, rr cos PA, Y.4 — J(3 cos PA cos I*Ii cos AB), 

Ya — J(i 5 cos PA cos PBcos PC — cos PA cos BC — cos PB cos ('>A 

— cos 1^: co.s AB), 

Y4 — i(35 co.i PA cos I*B cos PC cos PD — 5:1 cos T’A cos ( o.s CJ/ 

4- J cos Aii cos CD). 

7. Poles of Zonal, Tesseral an 4 Sectorial Harmonics.^ IM the « 
axes 61 the Ixarihonlc coincide ^ith the a*is oi z, we have then by 
(8) the harmohic ' 

(— i)»r» + ^ fi" I. 

' ni ap r’ 
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applying the theorem (7) to evaluate this expression, we have 

("~ 0" I ^ (2n)! __i / j \ 

n f r !« 1 7" I 2 . 2w — i ^2 . 4 . 2» — i . 2«“- 3 

2''M \n ! 2,2n — t ^ *“ j ’ 

the expression on the right side is the zonal surface har- 

monic; we have therefore 

>!: /.A - (- a« 1 

^ t-T TT— 


ft 1 


r 


The zonal harmonic has therefore all its poles coincident with 
the £ axis. Next, suppose n — in axes coincide with the jg axis, 
and that the remaining m axes arc distributed symmetrically in 
the plane of x, y at intervals w/w, the direction cosines of one of 
them being cos a, sin a, o. We have 


we see that the plane IsX -f n^z^O passes through two of the 

2n generating lines of the imaginary cone + y® + = 0, in which 

that cone is intersected by the cone Y„{x, y, z) ^ 0. Thus a pole 
(ff, Wx, Wx) is the pole with respect to the cone -f y® + = 0, of a 

plane passing tlirough two of the generating lines; the niimlxT 
of systems of poles is therefore n{2n — i), the number of ways of 
taking the 2« generating lines in pairs. Of these systems of i>oles, 
liowevcr, only one is real, viz. that in which tlie lines in each pair 
correspond to conjugate complex roots of the equations Y. 
yii ^ Suppose 


Ox 


X 

«i 4- 


02 4- <^82 


Ti [cos^a + r-) ? + ,iu(„ r*)..'' ) = J^n f A‘^+Z)(l - 'I 

^ I \ fn/ix \ ftijty f 2'» I \rx tyj 

\(X ()y/J 

Let ^ = X ly, n X ly, the above product becomes 

nf.‘(-+S)4+.-(-+f)»). 

0 I t'i tilJ 

which is equal to 

*('» - >)7n(e'*‘* ( 4Y“ - e “ ^ Y" ) ; when « = o, 

I \(>(/ \ <’*1/ / am’ 


tills becomes 






aO" - 0 


From (7), we fiml 
fl"-*'* / d ^ . r) 


'■^ar 


-(-.)■ Q- 


ar 


I and 


+ (->)* 


1 




cx 


± 


_ \ i-j ^ — L_r I — . " 1 ^" “ (;r i iv)*^ 

s=s ( — sin'"d| cos" -'"6 


^ ^ W'fj 

* 2 72» — I 


hence 

llllHf ± *"*JLrr ( — i)«(!L“™^A^(cos tn<i» ± I sin iti<fi)V 7 {<^os e), 
d3^-***\vx cy/ r ' fH-f I 

as wc see on referring to (.^) ; wc thus ol)tain the formulae 

/ PK « / 5 \ >« j I -D" (’*-^'11 cos . P:(cos «)' 

02>'->"U(V vSu/ Ir ' ^2-»-ir+‘ 


I- 


£^{©'- a) ■} r i - - ■^•rr(c» . 

It is thus seen that the tesscral harmonics of degree n and order 
m are those which have n — m ax<rs coincident with the z axis, and 
the other m axis distributed in the equatorial plane, at angular 
intervals ir/m. The sectorial harmonics have all their axes in the 
cquatririal plane. 

8. Determination of the Poles of a given Harmonic . — Tt has been 
shown that a spherical harmonic V;/(ay y ., z) can be generated by means 
of iui operator 

i*-, Victing uponi, 

\cx cy (ZJ r' 

the function f,, being so chosen tluit 

Y„(2., y. 2) » ( - + ... }/„(2.. 2) : 

this relation shows that if an cxpn'ssion of the form 
(yj -f. y3 + y, z) 

is added to /„ ( a*, y, the hfirmonic y„(A', y, z) is unaltered; thus 
if Yw be regarded as given, /„(a', y, z) — 0, is not uniquely deter- 
mined, but lias an indefinite number oi values difftjring by multiples 
of ;v2 4. y8 q- In order to dett*rmine the polt?s of a given harmonic, 

fn must be so chosen that it is resolvable m to linear factors; it will 
be shown that this can be done in one, and only one, way, so thjit 
the poles arc all real. 

If Xf y, z arc such as to satisfy the tw^o equations Y»(x, y, z) « 0, 
yS _|1 — 0, the eciuation /« (a?, y, z) is also satisfied ; the problem 

of determining the poles is therefore cimivalent to the algebraical 
one of reducing Y„ to the product of linear factors by means of 
the relation at® f ~ 0, between the variables. Suppose 

*» 

' . y.{*, y, 2) e An(U + m.y + »»,2) + (2rS + y* + 2«)V,.,{2r, y, 2). 

last 


O3 + 

gives one generating line, then the corij ugatc one is given by 
X y ^ ^ 


- 




and the corresponding factor lx -f my -f- nz is 
X y z 

I **2 *3 1“ I 

ft] 10 J eUj 182 “ tffy j 

which is real. It is obvious that if any non-conjugatc pair of 
r(K)ts is taken, the cornjsponding factor, and therefore the pole, is 
imaginary. There is tlu'.nqore only one system of real iiolcs of a 
given harmonic, and its determination requires the solution of an 
equation of degree 2M. 'rhis theorem is due to Sylvester (P/i/L 
Mag. (187^)), 5th scries, vol. ii., “ A Note on Spherical Harmonics 
9. Expression for the Zonal Harmonic with any Axis . — The zonal 
surface harmonic, whose axis is in the direction 

is 

r' r r \ rr / 

or P„(cos B cos 8' 4- ® 9 * cos 0 — 0') ; this is expressible as a 

linear function of the system of zonal, tesseral, and sectorial har- 
monics already found. It will be observed that it is symmetrical 
with respect to (at, y, z) and {x\ y\ z'), and must thus be capable of 
being oxi)resscd in the form 

a<,P„(cos 0)P„(cos 0 ') 4 2a,„P;r(cos (cos 0 ')co&m{f — 0^, 

and it only remains to determine the co-ctticicnts a^y a^y ...am...a„. 
To find this expression, wc transform (x'x + y'y 4- where 

Xy y, z satisfy the condition at® + y® 4 z^ == 0; writing ( = at -f ty, 
^x ^ <y, X := x' + ty', 7 }' - we have 

{xx' + yy' -b zz')» ^ Hn'i + kXfi + zz'y^ 

which etjuals 

a 1 6 !{w -■ a — />)l\ ^ ' 

the summation being taken for all values of a and b, such that 
a h b ^n, a > h\ tlie values a ~ 0, 6 — 0 corresjxmding to the ttsrm 
{zz')**. Using the relation becomes 

(22.' +yy' +22')-' - (22')- + • '-» 

putting a — & ^ m, the coefficient of on the right side is 


(zz') 4- 25- 


t(— I)* n\ 

j2"‘ i!(m -{- b)\(n 




Ifyy'tH^'H ‘ »t -2 


m — 26)! 

from b — 0 to b r- -- m), or i(M — m — i), according as n 
is even or odd. This coefficient is equal to 

»l Ir 

hTM-m')!' ■ ' \ 2.2m l 2 


2"*w!(w 




, (a - m) [n—m - • i) (« — w — 2 ) (m — m - 
” 4.2W-f 2.2m-f 3 




«(;,-2+y'2)8_J 


in order to evaluate this cocfficieiil, put a r- i, x' t cos a. 
y' ~ I sin o, then this coefficient is that of (1 cos a -f sin a)'", or of 
the exi)aiision of (s' -f tx' cos a 4* ty' sin a)" in jxiwers of. 
and this has been already found, tlms the coefficient is 

irTW-*'’'"”*’-''"' 

Similarly the coefficient of is 

«i /‘-♦'r7(cos 


hence we have 


(n “b w)I^ 


’-(x;»'+yy'+22')«=i2"P,{co» S') +»l3lC{cos «'){co9 m0'(t»+i»’") 
r" I 

In this result, change x, y, 2 into 

a (1 3 

dx* dy' dx' 
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and let each side operate on i/r, then in virtue of (10), we have 
^ ■•P,(cos $ cos »'+8in #8111 ♦' cosf-^i') 

=P.(COS »)P«(C0S $") +2a[ ” - ^ - ^jj pr(C08 «)Pr(C08 e')c08 (ll) 

which is known as the addition theorem for the function P„. 

It has incidentally been proved that 

pr<co8«) 

— (” (|2) 

2.2W4-a J 

which is an expreswsion for P? (cos $) alternative to (4). 

10. Legendres Coefficients , — The reciprocal of the distance of a 
point (r, e, a) from a point on the g axis distant r' from the origin is 

which satisfies Laplace's ecpiation, /i denoting cos $, Writing 
this expression in the forms 

+ -rV-V + W ' 

it is seen that when v < r', the cxi)rcssion can be expanded in a 
eonvcrgcnl scries of powers of r/r', and when r' < f in a convergent 
scries of powers of f'fy. We have, when <. i 

(I - 2 hix + *»)■ * - I + *(2 m - h) 4 -hf + ... 

-I ~lh«{ 2 ii - h)- + . .. 

2 . 4 . . . 2« 

and since the scries is absolutely convergent, it may be rearranged 
as a series of j)owcrs of A, the coefficient of is then found to be 
t ■3 ,5...2» - 1 / „ _ «(w._jO „-i! j. n(»i-i)(w- 2)(>i-<) ..4 \ 

1.2.3...n 2.2)1— 1 2 . 4 . 2« - 1 . 2W — 3 J 

this is the cxiircssion we have already denoted by P„(/i); thus 

(I - 2A>. 4- A‘) ■ * = 1 ’o(m) + kVM I ... 4 A"P„(m) ( i .<) 

the function Pw(/u) may thus be defined as the coefficient of h*‘ in 
tins expansion, and from this point of view is called the Legeiulre’s 
coefficient or Legendre's function of degree w, and is identical with 
the 2onal harmonic. It may be shown that the expansion is valid 
for all real and complex values of h and fx, such t hat m od, h is less 
tliau the smaller of the two numbers mod. (/u ± — i). Wc now 

see tliat 

(f2 2 rr* fi + ^ 

is expressible In the form 


when r < /, or 


2 

0 

2 




when f' < r; it follow'S that the two expressions y«r«(/u), 
arc solutions of Laplace's equation. 

Th^j values of the first few Legcmdrc's cocfficiimt .s are 

“ I. Paih) - [(3m“ — I). !*»(/.) “ — 3^) 

P«(>‘) ■= ^(3.S4 ‘ •" 30m“+ 3). ^ ^(<'3/’ — 7 “a’ 4- I5 m) 




16 

We find also 


,.( 23 i/s“ - 3t5/i« + io5m'" - 5). Pt^/*) =" ^<4*0/1*’' - f>93f<’ 


H 3>5m’-35(u). 


P«(I) - 1 , P,(_l) =r(~l)» 


p„(o) - 0, or (- ~i 

2 , 4 . . . n 

according as n is odd or even; thesis values may be at once obtained 
Irom the expansion (13), by putting i, o, — i. 

Ti. Additional Expressions for J.effflndre’s Cocffiiients*~^Thi! 
o.vpres.sion (3) for P„(/x) ina\’ be written in the fiirm 

p„(„) ^ . <*’‘1-' ■u«r(-V L- ” i _ „ l\ 

W 2«n ! « \ 2’ 2*2 ’ /u'V 

with the usual notation for hyjiergeometric scries. 

On writing this scries in the reverse order 

r„(M) - (- « ?. +j_ I, 


From the identity 

(i — 2A cos a + as* (i — 
it can be show'n that 


P«(cos 


I » 3 ■ 3 » 


2 . 4 . . 2M 


— |cos n$ -h • 


X . n 


cos (n — 2)9 


, _ I . 3v«(« “.JL) 

^ i . 2 . (2n — i)(2n - 


(M) 


X.2M — I 

-jCos (*• - 4)» 4-} 

By (i3)» or by the formula 

which is known as Rodrigue’s furinula, we may prove that 

P-(cos «) = I - 1” + *)" sin«i H +. sin*i... 

I** 2 2 

»= -|- I, — w, I, 

Also that 

r„(C0S e) ^ COSS.® |l - Vl t,u,39 «“(» - T)» _ 

2 I !•* 2 iL2 “ 2 

cos’*^".? 1'^ — n, — I, — Ian'**® y 

By means of the identity 

(l - 2 /im 4 /i“) ■ I = (i - hn) "'114. ' *. 

it may be shown that 

P4c.,s«).. + 

. - cos''tfI'( — A«, 5 “ Ah, I. — tan'-^O) . (17) 

Laplace's definite integral exjiression ((>) may be transformed 


} 


(*5) 


(16) 


into the exjiression 


If’ — 

IT j 0 U _ 


d<li 


. , , 2 fo cos (h I A)(^ . 

i «(cos B) — ^ I —p — -d 4 * ' 

' * X,/ o V 2 cos 4> 2 C(js 




(-!)■ 

according as n is even or odd. 






[fx \V“ ^ 

by means of the relation 

-f \V“ — 'x Cos 0)f/A — s/Ji^ — i cos if) « I. 

Two definite intep-.d expressions for Vn(fx) given by Dirichlet have 
been put by I'^Xiiler'into the forms 

2 fir sin (wd 
irj e ^2 cos B 2 cos ip 
When n is large, and B is not nearly equal to o or to ir, an approximate 
value of J\(co8 B) is {2/Hir sin sin {(w j i)B 4* 4ir}. 

12. delations between successive Le(;endre's Coefficients and their 
Derivatives , — If (i — ih^i. -j- be denoted by w, we find 

(t - 2V + 4 (A - /.)« - 0; 

on substituting 'lh"V„ for u, iuul equating to zero the coefficient ot 
4", we obtain the relation 

nl\ - (in t)/xP„ , + (h - i)p8,.B ::: 0. 

From Laplace's dciinitc integral, or otherwise, we find 

(»<* “ “ «(mP- - P-,) - - (» 4- i){/up« - P-+.). 

We may also show that 
ifl 

'dfx 
[n 4- i)P„ 


dfx 

^dPu ^ dV„ ^ , 


dT„ 


dfx dfx 

(2» + i)P, • 

dix dfx 

(in 4 i)/'V (« I- 1 )'^'/ ' .| 

a/x Ufj. 

(in -I- i)(,i2 - - n(n 4 i)(P„+ , - P,,.,) 


da 


=! (in ~ i)P„., -I- (in -5)P.,-a 4 (in - 9 )P„. „+...• 


the last term being 3P, or J*„ according as n is even or odd. 

13. Jnteffral Properties of J.e^endrPs Coefficients. It. may be 
shown that if J*„(g) b<? multiplied by any oiic.^ of the nuinber.s 1,^, 
fx', ... fx*’ ‘and the product be integrated lifitweeii the limits i, — i 
with respect to a*, fbe result is zero, thus 


/: 


fx*}\,(fx)df4, == 0, a ~ 0, I, 2, . , H — 1 


(18) 


To prove this theorem we have 
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on inte^atmg the expression h times by parts, and rcmenibmng 
that (u^ — ite first n -t derivatives allvanishwhcnii * ± i, 

the theorem is established. This theorem derives additional 
importance from the fact that it may be shown that AP«(/u) is the 
only rational integral function of degree n which has this property* 
from this arises the importance of the functions in the theory of 
quadratures. 

Tnfe theorem which Ites al. the root of the applicability of the 
functions P„ to potential x^roblems is that if n and w' arc unecjual 
integers 

j[ = 0, (19) 

which may 1)0 stated by skying fhat the integral of the product 6f 
two Leg'endre's coefficients of different degree taken over the whole 
of a splkjrical surface with its centre at the origin is zero; this is the 
hii/monic prqjicrty of the functions. It is immediately 
(ledudble from 18), fbrif tt'en’, P»'(]u) »s a linear function of powers 
of whose indices are all less than n. 

When w' «= w, the integral in (19) becomes j'^^{P„{ii)fdixi to 
evaluate tliis we write it in thd form 

on integrating n times by paxts, this bexiomes 

which on putting 

t **2^1 — becomes “ u)^du, 


hence 




^ 2 ^ 
2M + l' 


( 20 ) 


J4. Kxpansion of Functions in Series 0/ Le^ndre*s Coefficients.- ^ 
If it be assumed that a function /(/x) given atbitrarilvin the interval 
>1 - I to -f I, can be represent eel by a sericss 01 Legendre's co- 

efficients «„+aiP,(>4)-f a5jP|,()u) +. . .+a«P«(/i) +. • • anti it be assumed 
that the series conVtsrges jn general uniformly within the interval, 
the coefiKiisnt « oan be determined by using {19) and wc 
see that the theorem (19) pUiys the same part as the property 

: 0, (n 4; n') does in the theory of the expansion of 


/: 


,cos 


functions in series of circular functions. On multipl3dng the series 
P*, (g), we have 


hence 


a„ j I ^ j I 


hence the series by which /(/x) is in general rq)rcsciitcd in the interval 


(ZI) 


2~ 

The proof of the possibility of this representation, including the 
investigation of, suiheient conditions |eis to the nfiture of the function 
/(/x), that th^“s«?iete may in gen^l Converge to the value of the 
function requires an investigation, for which we not space, 
similar in character to the corrcs}x>nding ' investigations tor senes 
of circular functions (see Fourier's Series). A complete investi- 
gation of this matter is given by Hobson, Proc. Lond. Math. Soc., 
2ntl scries, vol. 6, p. 388, and yol. 7, p, ^4'. See also Dini's Serie di 
Fourier, 

The expansion maybe applied to the determination at an external 
and an internal point of the potential due to a distribution of matter 
of surface density f {fx) placed on a sphericall sii^ace r ss a, H 

V. = SAl^r^,P,(M), V. - p,w. 

wc see that Vx. liave th^ characteristic properties, of potential 
functions for the spaces internal to, and extcTOal to', tne spherical 
surface respectively; moreover, the condition that Vx is contmuous 
with Vfl ni the surface ^ r-: a, is The density of a surface 

distribution which produces these potentials is in accordance with 
a known theofeih in the potential tneoiyi^gfiVen by ' ' , r 

4AIF' cy 

hence 

<r « -^^'S,(2n -f i)A«P«(m) : on comparing this vfith the series (21), 


we have A* » 2ira^Jl^/(in')Pn(/i')d/, 


hence 


(v. =i. f ’ 


2ira3 


dre the required expressions for the internal and exttfhal potentials 
due to the distribution of surface density /(/x). 

, 15. Integral Properties oP Spherical Harnionics.—ThA fundameptal 
Ikarmonic property of spherical harmonics, of whi6h property (19) 
ite a tkrticfilar caSfe, is that if Y^(x, y, z), Inix, y, z) be two (ordinary) 
spherical harmonics, then, 

J y, z)Z„.(*, y, »)<IS = 0, (*a) 

J irhfefe « and ti' are unequal, the integration being taken for ev«ry 
lement dS of a si)herical surface, of which the origin is the centre. 
Sine? y®Y« 0, — 0, wc have 


///f 


(Y„v^Z,, - Z„v'^„')dxdydz^9, 

the integration biing taken through the volume of the sphere of 
tadips r; this, volume integral may be written 

^ - =#) 

by, a well-knpwn theorem in the integral calculus, the volume 
integral may be replaced by a surface integral over the spherical 
surface; wc Uxus obtain 

on using Euler's theorem for homogeneous functions, this becomes 

wlmncc the theorem (22), which is duo to Laplace, is proved. 

The integral over a spherical sutface of the product of a toherical 
harmonic of degree *i, and a zonal surface harmonic of the same 
degree, the pole of which is at y\ z^ is given by 

y„(;r, y, z)P„rf.S =. y', s ’) ; (23) 


If' 


thus the value of the integral ‘depends on the value of the spherical 
harmonic at the pole of the zonal harmonic* 

^ Tlus theorem may also be written 

ITJ ^ 4>)P«(cos 0 cos 0' + sin 0 sin 0' cos ? — 

To prove the theorem, we observe that V„ is of the form 

n 

-f- 2(am cos w? t sin m4>)P;'(/x) ; 

X 

to determine ao wc observe that when /lx r, 

P,(rt I, Pr(/u) - 0; 

hence is ccmal to the value V«j;0) of V„ (0, 0) at the pole 0 
of P*,(f4); Multiply by PM and integrate over the surface of 
sphere of raditls unity, wc then have 


^0 

the 


« 4 ^ 


4f_ 


V^tO), 


2n -j- I ” 2M -j- I 
if instead of taking /tx^i as the pole of P„M wc take ^yojLher pojint 
(/i', 0') we obtain the theoirem (23). 

If /(x, y, z) is a function which is finite and continuous through- 
out the interior of a sphere of radius R, it may be shown that 


// 


'YH(«r, y, e)/(x, y, *)dS 

. RV‘ 


(2» + 1) 


2- .‘4 . Srt, + 3 . 2W 4'5 


l-y 


KV 


2 . 2« + 3 

where x, v, z arc put equal to zero after the operations have been 
performed, th? integral being taken over the surface 01 the sphere 
of radius R (see Hobson, " Qn the Evaluation of a certajin, Surface 
Integral," Proc, Lorid. Matk^ Soc, vol. xxv.). 

The following 9ase of theorem should be remarked : If 
fn(x, y, z) ,is.hcinmgexi€xiuaabd of degree n 

//y.(*, y. y, 2 )<IS 4*R'^+“(,-^,Y.,(^, 3. l)Ux,y,z) 

W l„{x, y, z) is a spherical harmonic, vre obtain fronr this a theorem, 
due to M^well (Electricity, vol. i., ch. ix.), 

4irR*"'rs J ^ 

2n -b 1 n I 0^10^2 . . . 


\ M , . . 

jjY.C#, y, *)fn(x, y, t)ds . 


M*. y, t) 
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where are the axes of Two harmonics of tlic same 

degree are said to be conjugate, when the surface integral of their 
pr^uct vanishes; if Y„, Zm are two such harmonics, the addition 
of conjugacy is 

W 

ix)rd Kelvin has shown how to express the conditions that 2n + i 
harmonics of degree n form a conjugate system (see B, A. Bep^ort, 
1871). 

x6. Expansion of a Futiciioii in a f^crias of Spherical Harmonics , — 
It can be shown tliat uiidc • certain restrictions as to the na of a 
function F(fi, 0) given arbitrarily over the surface of a ^ibre, 
the function can be represented by n series of spherical harmonics 
which converges in gcfv'tid uniformly. On this assumption we 
see that the terms of tb ^oies can be found by the use ol the 
theorenis (2»), (2 -j). Let <p) be represented by 
Vo(iU. 9 ) 4- V,(^, «^) -f . . . + V«(/u, 
cifdlige fi, ^ into u', ip* and multiply by 

P„(cos $ cos 0' + sin 0 sin 0' cos <p — 

we have then 

cos 0' + sin 0 sin 0' cos ^ 

0 cos 6' + sin ^ sin 0' cos ip — ipyifi'dip' 

hence the series which represents F(^, ip) is 

ao 

}*^(2n + T) ® •' 

+ sin 0 sin 0' cos ip- ^ (24) 

A rational integral function of sin 0 cos <p, sin 0 sin cos 0 of 
degree n may l)e expressed as the sum of a series of spherical har- 
monics. by assuming 

f„(x, y, z) - Y„ -f -2 + «^Y„-4 + * * . 
and determinivig the solid harmonics Y«, Y«_a» • • • letting 

f “ 1, in the result. 

Since — 24- (2w — 24 -j- i)r^-^n-9f» we have 

V% ^ 2{zn — i)y« ..j j 4(2« - 4 -f 6{2n 5)HY»..8 -h- •• 

vV«== 2 * 4 ( 2 «— 3 )( 2 W — 5 )Y,,- 44 - 4 . 6 ( 2 'i# — 5)(2I|- 7 )r'‘^Y„ 
the last equation bt?ing 

= n{n -f- i)(« — 2)(» -* I). . .Yfl, if n is even, 

or 

7 „ ^ (m ~ i)(n I- 2){n — 3)«. , .Yj, if n is odd 
from the last equation Yy or is dclcrmined, then from the pre- 
ceding one Y.J or Yy, and so on. Tliis method is due to Gauss (sec 
Collected Works, v. 

As an examp^.of the use of s})herical harmonics in the potential 
theory, suppose it required to calculate at an external point, the 
potential 01 a nearly splierical body bounded by r ~ a{i f- fu)* the ■ 
bod^r h<>ing made of homogeneous material of density unity, and 
u bang a given function of 0, <p, the quantity c being .so snuUl that 
its square nuy be neglected. The potential iS given by 

/r f- JT ^ + »^ - 2^' C08 7} “ 

where 7 is the angle between r and f'; now let u* be expanded in 
a series 

Y.O*', I- 4 Y.O*', ♦*') + ... 

of Miriace harmonics ; wc may wril* the e:^r«!Mion for the potential 

•f p^P«(cos7) + . . }^r*^dr*dfi'd^^ 

which is, 


j(i 'f » -f ^')Pn^a 7) 


on substituting for u' the series of harmonics, and using (251), 
this becomes 

+ .{ ^) + . .. 

which is the required potential at the external point (f, 0, p). 

17. The Normal Solutions of Laplace* s Equatioin in' Pota^sn^U 
hi, h^, As be the parameters of three orthogonal seta oi surfaces., the 
length of an elementary arc ds may be expressed by an equation of 

the fans ^ ^idhl + + {^i> H, are 


functions of Ai, Ag, Aj, which depend on tlie form of these ]>rirameters; 
it is known that Uiplace's equation when expressed with Aj/Ag, A 
as independent variables, takes the form 

r / H, f‘v\ . p / H. , ? / H, rv\ . 

cAlVHgH,^ ihi) ta., ifhj + dhXniii:^ vkj “* '*5) 

In case tlie crthogonal surfaoi's are concentric spheres, coaxial 
circuhvr cones, and ]>laues through the axes of the cone.s, the para- 
meters are the usual polar co-urdniati;s r, 0, ipy and in this case 


Hi 


LH.4: 


IL 


f sin 0 

I 


, thus Laplace's cf]U;..tion becomes 




sln% 


Assume that V is a solution, R being a function of r only, 

0 of 0 only, * of 4> only; wt^ then have 

T iP* 




-f- 


sin'‘^0 . 4* lAp- 


— - 0. 


This can only l>e satisfied if ^ is a con.stant, say 

nin + J)» \ is a constant, sny — m'-*, and 0 satisfies the equation 

•!» <t(p'‘ 


T- 0, 


(26) 


- .f fsin e^) + ( »(« + I) - } « : 

s;n#«/fl\ tie/ \ ' sw^el 

if we write u for 0, and /i for sin 0, this eipiation b(Tom(‘s 

From tiie tuiuatirms which determine K, 0, u, it ap[>ears that 
Laplacii's (rqualion is satisfied by 

r sin^^ ‘ 

where u is any solution of (20); this product we may s])eak nf as 
the normal Miiutiou of Laplace's equation in polar co'ordinates; 
it will be obstTved that the constants n, m may have any real or 
conqilcx values. 

18. Le{*endrc^s Equation , in the above normal solution we 
consider the case m 0, we sec that 

r" 

is the normal form, where Uh satisfies the eciuation 

^ ( (» - j + «(» + >)M 0, (af) 

known as Lc^geiuii^’s equation; we shall luTt^ consider the siiccial 
case in which « is a positive integer. One solution of (27) will be 
the Legaidre's coelhcient I^hM* coiuphdc primitive 

we must find another particular integral; in considering tlie form.s 
of solution, WC! shall consider n to be not necc^ssarily reiil and between 
ri- 1. If we assume 

w — ft"* -f -f- ajA*'*~* + . . . 

as a solution, and substitute in llie equation (27), we find that m—n, 
or — w— 1, and thus we have as .solutions, on dctci’mimng the ratios 
of tile coefficients in the two cases, 


and 

8 




"f” “ Tlu>.+'-' + . 

2« — L 


-I- ^ __L 4- (»«- 4 - 0 (*f i 2 )(w4-3)(w 4 4) I + . . A 

,«+* 2.2W + 3 2 . 4 . 2X4 3 • + S J 

the first of these series is (« integral) finite!, and rcrpe.sents Pw(fi), 
the second is an infiiiile^ series wliich is conve rgent wnctn mod /* > i. 


(A- 


If we choose the constant to be - 


thc! second 


. 2 . 3 . . . n 
3. 5... 2X4- I* 

solution may be denoted by Qfi(/M), and is called the Legendre's 
function of the second kind, thus 

0/„\„ 1 .2. 3 >. •” f » . 4. (**+»)(” 4- 2 ) I .1 1 

Q"(m) J'.'s’iT. in f 1 1 m" 4^ 2.2M-t3 #1*'" J 

1 , 2 , n l -r*/ X 4“ 1 X -f 2 2X t 3 * \ (<9Q\ 

^ 3.5. ..Ax" \ a ^ mV’ ' ^ 

This function 'Q„(/i), thus defined for mod ^ > L of considerable 
importance in the potential theory. When mcid ^ < i, we may in a 
similar manner obtain two series in ascemding powers of /*, one 
of which represents a#fd a certain linear function of the two 

series represents the analytical continuation of y«(M) defined 
above. The complete primitive of Legendre's equation is 

u ^ AP„(/u) 4- BQ#i(u). 

By thc usual rule for obtaining the complete primitive of an ordinary 
dill^eatial' equation of the second order when a .])articular mtegnl • 
is ksu>WD, it can be sliown that (27) is satisfied by 


the lower nnlit beitll' arbiitraiY- 
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From this form it can be shown that 

Q.W » T log r--! - 


f* - 1 


where W„_,(/ix) is a rational integral function of decree n • 
it can be shown that this form is in agreement with the c 


■ I in 

! deiinition 

of Qm(m) by scries, for the case mod > !• In case mod /4 < i it is 
convenient to use the symbol Q»»(/w) for 

lp„M iog|±'‘-W,.,Gu). 

2 I “ /It 

which is rt'-al when /u is real and between i* i, the function QmM 
in this case is not the analytical continuation of the function 
QmM for mod /u > i, but differs from it by an imaginary multiple 
of VuM- It will be observed that Q«(t), ()«( - i) are infinite, and 
Q„(oo ) — o. The function Wh-i(/u) has been expressed by Cliristoffel 
in the form 

P-.M +.... 

and it can also be expressed in the form 

1 VMP..-M + ^ 1 J P,WP«-aW +. . .+ P.-.WPoW- 

It can easily be shown that the formula (28) is equivalent to 

o (u) - 2 -n<r r...r 

which is analogous to Kodrigiu^'s expression for 
Another ex])ression of a similar character is 

Q„(„) = ( - I)- ‘ f(u> - I)« /■"’ - ). 

It can be shown that under the condition mod -fw — — i)} 

> mod {fjL -■ i)i, function i/(m “ u) can be expanded in 

the form ^{ 2 n -\- i)l\,{ji)Q„{t 4 ) ; this expansion is connected witn the 
definite integral formula" for Q,tM wliich was used by F Neumann 
as a definition of the function QuM, this is 

2;.. l.U — M 


«.(/u) 


which holds for all valu(*s of ^ which arc not real and between ± i. 
From Neumann's intt^gral can be deduced the formula 

r ^ 


QhM 


which holds for all values of ^ which arc not real and between 
± 1, provided the sign of JM — 1) is properly chosen; when 
real and greater than i , — i) has its positive value. 

By means of the substitution 

4- — *) • V/} — i) • x} = I, 

the above integral becomes 

Q«M “ ('‘“{m “ n'O*’* - ») • cosh x}"<ix, where Xo = I- logr 

j n 2^ — 1 

This formula giv(*s a simple means of calculating Q„M small 
values of «; thus 

Q.W 


■MXo ■ 


- I) . sinh Xo ■“/* T ; “ !• 

2 /* — I 


Neumann’s integral affonls a moans of establishing a relation 
between successive Q functions, thus 

*iQ„ - (2M - I)|UQ„ 1 + (« - J)Q„ .j 

I - {in - i 

= - I/' {in - i)P„ i(«) »*o. 

i 

Again, it may similarly be proven! tliat 

19. i.eqendre Assodati'd Functions^ — Returning to the equation 

liG) satisfied by wj" the? factor in the normal forms . mH', 

wc shall consider the case in w’hich tt, m are positive integers, and 

nim. Let u == M— then it wall be found that v satisfies 

the equation 




(t-V 

V 


■ 2 (»l 4 ‘ + (w — + W -f" X)v *= o. 


If, in Legendre's equation, we differentiate m times, wc find 
(* - 

it follows that v = hence mJ* » (/a® — 

The complete solution of (26) is therefore 

« - - 1)*"! + nta^y, 

when fi. is real and lies between ± i, the two functions 

are called Legendre's associated functions of degree n, and 
order m, of the first and second kinds resiicctively. When fi is 
not real and between ± i, the same names are given to the two 
functions 

in eitht^r case the functions may be denoted by P;T(/u), Q« (/i). 

It can be shown that, when fi is real and between ± i 

P«{A = +J^Y’”.fL{{a - I)»+ +i)«-»} 

2«(» - m) !\i — /u/ dfi"^^ ‘ -r ; I 

2«(» - m) I\i + fi) dfi*'^^^^ ^ p 

In the same case, we finrl 

py‘*‘“(cos &) — 2(m + I) cot B PlI"*^'(cos B) 

-f (n — m)(n -f w -f i) P /7 (cos B) = o, 
(n - w + 2)P;«^g(cos B) - (2» + 3)/aP;;»^j(cos b) 

{n nt i)P7(cos B) o. 

20. Dessers Functions . — If wc take for thrcii orthogonal systems 
of surfaces a system of parallel plant's, a systtm of co-axial circular 
cylinders perpendicular to the plantfs, and a system of planes 
through the axis of the cylindtTs, the paramcItTS are z, the 
cylindrical co-ordinates; in that case Hj Hy == i, H, = i/p, and 
the equation (23) becomes 

fMv . fMv , X av , I rw ^ 

To find the normal functions which satisfy this equation, we put 
V~ZK*, when Z is a function of z only, K of p only, and ♦ of 0, the 
equation then becomes 

1 (f*Z , I /(FR . X dK\ I I „ 

2 7 ^'^ K W ' 

That this may be satisfied we must have i ^ constant, say A®, 

w®, and H, for which we write w, must 
satisfy the differential eejuation 

it follows that the normal forms arc .u{hp), vf here u{p) 

satisfies the equation 
<Fu 


\ constant, say 
Zp dz* 


Up^ 


^-5 + {■-7)“ = " 


M) 


TUU is known as Bessel’s equation of order m; the particular case 

(30) 


^ + 1 ^“ + tt . 

dp^ 


corresponding to ni =r. o, is known as Bessel's equation. 

If wc solve tlie ecjualion (20) in scries, we find by the usual process 
that it is satisfied by the series 

+ f- 

^ \ 2 . 2W + 2 2 . 4 . 2f» -h 2 . 2m -h 4 J ’ 

the expression 


r p 2 _ , 

)\^ 2.2m + 2 "^2.4. 


2m -}- 2. 2m H- 




or 




^2"' + -«n(m + »i)n(n) 

is denoted by Jm(p). '*=!'• 

When m ss o, the solution 

X - 4. J?!_ . 

22^22.43 

of the equation (30) is denoted by Jq(^) or by J(/»). 



SPHERICAL HARMONICS 


657 


The function is called Bessel's function of order tn, and 

Jy(p) simply Bessel ^s function; the scries are convergent for all 
finite values of p. 

The equation (29) is unaltered by changing m into — m, it follows 
that J-i»i(p) is a second solution of (29), thus in general 

u AJ«(p) 4" BJ ~pn(p) 

is the complete primitive of (29). However, in the most important 
case, that in which m is an integer, the solutions J . „{p), J ^{p) arc not 
distinct, for J may be written in the form 


m-i 

^n(n - 


fn)nln) 


(f)* 




,iir 


^n(m -f p)n(p) 

HOW' n(w — m) is infinite w'hen m is an inleg(T, and ft < v / ; thus the 
first part of the expression vanishes, and th(' socoiul part is 
(— x)'"J«(p), hence when m is an integer J .„(p) — (— i)"‘Jm(p), and 
the second solution remains to be found. 

JJessei's functions of the Second Kind .‘ — When m is not a real 
integer, we have sec that any linear function of ],«(/)» 
satisfies the e<iualion of order m. The Bessel's function of tlie 
second kind oi; order m is defined as the particular lini.‘ar iuuction 

L- *"(51... " J 

sill 2/Mir ’ 

and may be denoted by This definition b .s the advantage 

of giving a meaning to V,„(,t>) in the case in w'hicli m is an integer, 
for it may be <^valllated as a limiting form 0/0, r..n.l the limit w’ill 
satisfy the e<juation (20). The only failing ca:«‘ is whi*n m is halt 
an odd integer; in that case we take cos mv . r.s a second finite 

solution of the difterential eiiuation. 

^ Wlum m is an integer, wc have 




( _ iw»j 'LL-x'-s. _ ( _ 0 , o 

2 1, (/« (/. J 


Oil carrying out the difft*rentiations, and proceeding to the limit 
we find 

+;(S)" 2 [tM +tl" + «»„„, L>J; 55 ©” 


0 

w/ I 




where fW denotes n'(w)/n(w). 

When w o we have the second solution of (30) given by 


Y,W-Jo(p) log? 4 * 

P 


( - T)"tW 

)n(«)' 


__W 


cos 

£iin 


2T. delations hetiveen BesseVs Functions, of IHfJercni Orders , — Since 
satisfies Laplace’s eijuation, it follows tluit 

mip,Um(p) satisfies tlie difterential (‘([nation 

(.11) 




vy 


+ u — o. 


The linear cliaractcr of Ihis equation r.iunvs that if « is any solution 

is also one, / denoting a rational irtrgral function of the operators. 
Let 77 denote .r 4- (V, x — ly, t; en sinett p^*'T^u**t(s/(v) satisfies 
the differential efjuation, so also docs 

i 


cV 




or 


thus we liave 




- C '...' 


" + / ' ■ "'/.pI "I 

(/(/)-/ I pm J 


W’here C is a cemstant, J; ; , 'y') trrr w-f^ hav(? Um+/> — Jm + ^ip)^ 

and by cempariny the eo.- . . -.f.its of p'" * v/e find C ^ (—2)/*, hence 

J, ^ 

anti changing; m into — m, v. e find 


h-M - '■ " *)V- 




ti(^y 


In a similar manner it can bo proved that 

J™ M 

From the definition of Ym{p), and applying the above analysis, wc 
prove that 


Y„ w - ( - 2) V 


sand 


y„.,w 

As particular cases of the above formulae, we find 

JrW » ( - V/(».) - i - 

v.(p) = _ f'Y-oO. 

22. Bes.^ePs Functions as Coefficients in an r.xpansion , — It is clear 
that srr Y or =2 satisfy the difterential equation 

(31), heiKH' if these exponenti ds be exi»ande() in serit's of cosines and 
sines of multijiles of flu* coefficients must lie Bessel’s functions, 
which it is easy to s'‘(‘ r.re of the first kind. 'J‘o expand 

t, we havi' tli* n io expand in powers of t. Multiplying 

togiqher the two absolutely convcrgt'nt se*‘ies 

'''■-S-UD"'-'-'"' "S' »’’■(;) '=• 

wc obtain for the coellieiiuit of in the product 


I - .. 

• ‘ 2 . 2»» -I 2 


. 4 . 2«M 2 r 2m 4 .j ' ‘ ' J 

1 *■'' 


2'"W ! I 
hence 

- j„w H- . . . I -I- . . . 

the T5()sscrs functions were definiul by Sclih’hnilch as the coefficients 

of the powers of t in the exjiansion of {ixul many of the 

]m»j)erties of l!io functions can be deduci'd froni tins expansion, 
lly differentiating l>otli sides of (32) with rtrsjXT.f to /, and ei^uatin^ 
the coefficients of ^ on both sidi^s, wi* find the relation 


J I ip) "I ’ J wM 1 (p) 


2 m 




which conm^cts tJiree consecutive functions, Again, liy differ- 
entiating both sides of (32) with respect to /), and equating tho 
cocificients of corresponding terms, we find 

^^^*dp^^ “ M ” J ^"4 iW- 

In (32), let t ^ and equate the real and imaginary parts, wo 
have tlvm 

cos (p sin <|f>) -- J„(^) f 2 JM cos 2tp -j- 2j;,(/)) cos 3^ 4 - . . . 
sin {p sin tp) - 2jj(p) sin tp { 2JM sin 39 "f - • • . 

wc obtain expansions of cos (p cos 0), sin (p cos 0), by changing 0 
into i — 0. On com]uiring thes(^ ex))ansions with Fourier's series, 
we find expressions fiji* as dcfiniU* integrals, thus 

J(,(p) ^ I "cos (p sin 0) d(p, ] m(p) ~ ^ cos (/> sin 0) cos w0</0(w even) 

JwO>)= — /"sin (p sin 0) sin nitpdtp (m odd). *•. 

It can easily be dtfduced that when m is any positive integer 

JwG>) -- ^ I cos (w0 — p sin fp)d(fi, 

23. Bessel* r. Functions a'; Limity, of LeprnfhCs l-nnctions , — The 
ry.qem of orthogon:*,! Hur(iu:»‘S whose paraitnrlers are cylindrical co- 
(.yV'iinates may be obtained as a limiting CJLS(t of tliose wliose para- 
nitjters are polar co-ordinates, when f lie eeiiln; ol tlie s])li(»res moves 
off to an incifdinite distaiuie from the f)ortion of s])ace which is con* 
tcmplated. It would Iheretore be exjieeled that tlx; normal forms 

e “''^■J#«fA.x)Xw0 w'ould b(r d(U-ivable as limits of^_^^ (cos 

; and we shall show lh i.t this is actually the cas(.’. Jf O fx* the centre 
ot the stiheres, t.'J.e as new origin a jxnnt C on the axis of e, such 
! that OC : - a; let T* be a jioint whose T)olar co-onlinates are r, 0 , <p 
' reforrefl to C) as origin, and cylindrical co-ordinates p, z, <p referred 
to C as origin ; we h ive 

p^r sin 0, z^r cos 0— a, hence*^^^ *P„(cos 0) i^soc"0^ 1 4-^^”P«(co8 0). 
Now let O move off to an infinite distance from C, so that a becomes 
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infinite, and at the same time let n become infinite in such a way 
tliat ft/a has a finite value Then 

L sec'* 0 = L^sec — i, L^i + 

and it remains to find the limiting value of P„(cos 0 ). Trord the 
series (15), it may he at once proved that 

P,(cos 9 ) -i-l«±,. 0 ’*(sin 

_ 0 y^ 


+ (- Sin.: 1 


where 0 is some miml>er numerically less than unity and ni is a •fixed 
finite quantity biifhciently large; on pr‘*«'A -.•ig to the limit, we 
have 




(2m)a 


where 8 ^ is less than unity. 
Hence 


Again, since 


we have 


P« (cos p) — sin*" 

' rf(cos 8 )"* * 


hn 


/ 0 \ o'- 


hence 


i ( mmm t \ J 


w-to \ W/ 

It may be shown that Y^(p) is obtaiiiabhj as the limit of Q„^c08 ^ 
the zonal harmonic of the second kind ; and tliat 
Y«(^) L« -»Q,?(cos f). 

24. Definite Tntef^val Solutions of DesseVs Equation . — Bessers 
equation ot order m, where m is unrestricted, is satisfied by the 

C »w - i 

expression p*” j i) dt, where the path of integration is either 

a curve which is clos(‘d on tht? KientaniVs surface on which the 
integrand is represen ttjd, or is taken bctwe<‘n limits, at each of which 
— 1)"*+^ is zero. The equation is also satisfied by the expres- 

sibn where the integnd is biken along a closed 

path as before, or between limits at each of which 
vanishes. 

The following definite integral ex])ressions lor Bessel's functions 
are derivable from these fundamental forms. 

where the real part of ni -1 J is positive. 

Ym(p) + i»i . « *"• sec Mir, J«(p) 

“ -iic-lvil T I” 

where the real parts of m 4 - J, p are positive; if p is purely 
imaginary and positive the upper limit may be replaced by 00 . 

see mw . Jw(p) 

a. sS"** ?( eo* sinh 

n( - 1) \2/ Jo 

under the same restrictions as in the last case; if p is a negative 
imaginary number, we may put oo for the upper limit. 

If p is real and positive 

J*W = * f" sin [f cosh 

Y#W «- f* cos ifi cosh 

«. BesseVs Functions with Imaginary Argument — The functions 
with purely imaginary argument are of such importance in connexion 
wit)} dificrential equations of physics that a special notation 


has been introduced for them. We denote the two solutions of the 
equation 


dhi ,idu 




by I,(r), K,(f) when 




loW = ‘ ^ + a**] ^11 


and 


*^cosh (r cos 
wj 0 

Ko(r) =Yo(.r) +-«rJoH - r, j'“ cos (♦■ silih +)<?<(,. 

The particular integnd K„{r) is so chosen tliat it vanishes when 
is real and infinite; it is also ri^presented by 

du. 


and by 

/ » ru 

> IW-'-i) 

The solutions of the equation 

arc denoted by IbiM, Kwlr), where 


Ur) 


fHl 


2'''n(mi 




i + . ^ »-* 

2 . 2 m 4- 2 2 . 4 . 2m 4- 2 . 2m 4- 




when m is an integer, and 

K»(r) ^ (2r)«_Jj„,K„(r)=e-*«-'‘{Y„(<r) +i.wJ^(,r)J 
We find also 

hJf) s= . } r cosh (r cos d>) sin“*^0 

j . :5 . 5 . . , (2m 1) vj 0 

K«(r) i~ /■"*->■ co»h ^ 8iui, e,„^p 

’ ' - ( 2 ni i)Jo 


I • J-5- 
= ( - i )'"3 . 5 • * ' 


, c os u 

J 0 (-iT. (:.isp 


dUo 


fap'Ti 

26. The Asymptotic Scries for liesseVs Eunctionso — It may be 
shown, by means of definite integral expressions for the Bessel's 
functions, that 

r «» + 1 - ^ - 0} 

Y«0>)=/>/^«"''‘8.« m»[Hsin cos (!^+Z 

where F and Q denote the series 

« _ , _ (4*"“ - i*)(4»«®-3”) 

- rr 2 . (Upf 

4. (4»»‘‘ — — 3 *)(4* ”'-5‘)(4>"*-7‘'0 _ 

i.2.J:<{8/')* 

rt _ 4W® {4»«® - l=)(4»i® — 3*){4W’'' — 5“) 

« “8? ^i.i':3:i8ri» 

These scries for P, Q are divergent unle&s m is half an odd integer, 
but it can be shown that they may be used for calculating the values 
of the functions, as they have the property that if in the calculation 
we stop at any term, the error in the value of the function is less 
than tlxe next term ; thus in using the series for calculation, we must 
stop at a term which is small. In such series the remainder 
after n terms has a minimum for some value of «, and for greater 
values of n increases beyond all limits ; such series arc called semi- 
convergent or asymptotic. 

We have as paikicular cases of such scries : — 

IM - - f) (' - rfjiij* + } 

when m is an integer, 

■-w-Tbt 

27. The Bessel's functions of degree half an odd integer are of special 
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importance} in connexion with the differential equations of physics. 
The two equations 

are reducible by means of the substitutions u « u = to 

the form v% 4- — o. If we suppose v to be a function of r only, 
this last dihtirential equation takes the form 

sp that V has the values 

sin rlr, cos r/r; 

in order to obtain more geneml solutions of the equation 
w’e may oj^crate on 

sin '.'[r. cos rlr 

with the oi)erator 


/cl RN 
\0y 0y‘ TizP 


dy 

where y„ (x, y, z) is any spherical solid harmonic of depfree «. The 
result of the ojieration may be at once obtained by taking Y« (x^ y. z) 
for ft,(x, y, z) in the thtJorem (7'), we thus find as solutions, 6 i 
4- 1; =a o, the expressions 

By recun-ing to the definition of the function we see that 


^US 




Using the relation between Bessel’s functions whose orders differ 
by an integer, we have ^ 

It may be shown at once that 


*'“■^*2(^)3 


d** Cos r 
~ 


is a second solution of RcjssM’s e<|uation of order « + i; thus the 
dillcrcnt ial equation 4 v —■ o is satisfied by the expressions 


V,{Ar, y, r) 




and by the corresponding expression with a scccmd solution of 
Bessel's equation instead of J«4iWi denotes a surface 

harmonic of degree n, the expression 

Sh(m» 


is a solution of the equation v’***' 4- “ o. 

The Bessel's functions 0/ degree half an odd int^er are the only 
ones wliich are expressible in a closed form involving no transcen- 
dental functions other than circular functions. It will be observed 
that in this case the semi^convergent scries for J Ix^comes a finite 
one as the expressions P, Q then break off after a finite number 
of terms. 

28. The Zeros of Bessel's Functions , — The determination of the 
position of the zeros of the Bessel’s functions, and the values of the 
argument at which they occur, have been investigated by Hurwitz 
{Mnth, Ann, vul. xxxiii.), and more completely by H. M. Macdonald 
\Fyoc, Lond, Math, Soc, vols. xxix.. xxx.) It h^ been shown that 
th^j z^ros of are all real and associat«5d with the angular 

point at infinity when n is real and > — i, and that all the real zeros 
}n{z)lz^ when n is real and c — i, and not an integer, are 
associated with the essential singularity at infinity. Wh^ n is a 
negative integer — m, has, in addition, 2m real zeros co- 

incident at the origin. When n — m — t;, m being a positive 
integer, and i >i^ -> o, has a finite number 2m of zeros which 

are not associated with the essential singularity. If n is real, and 
starts witli any jjositive value, the zeros nearest the origin approach 
it as n diminishas, two of them reaching it when »• ss; — i, and two 
more reach it whenever m passes through a negative integral value; j 
t^se zeros then become comi)lex for values of n not integral The 
zetios of Jii(z)/f*» are separated by those of J«4.,(z)/i*», one zero of I 
the latter, and one only, lies between two consecutive zeros of { 
When n is real and > - i, all the zeros of J#(z)/r* arc 
given by a fonnula duo to Stokes; the positive zero in order oi 
magnitude is given by 

a - £L'.r:i - 4(4«*-i)( afa‘‘- 31 ) _ 

“ 8a 3. (8a)* 


where a 


lw{ 7 H + - »)■ 


It 


has been shown by Macdoi aid 


that the function K„(£) has no real zeros unless 2^4- f where k 
is ai integer, when it has one real negative zero; and that K„(r) 
has no purt4y imaginary zeros, and no zero whose real part is 
]x>sitive, other than those at infinity, When i > w > o, K„(z} has 
no zeros other than those at infinity, when 2 *' «> 1, it has one 
zero whose real part is negative, and when m 4- r > ff > w where m 
is an integer, tncre arc m zeros whose real jjarts are negative. 
When n is an integer, K«(£) has n zeros with negative real parts. 

20. Spheroidal Harmonics,’^ For potential problems in which the 
boundary is an ellipsoid of revolution, the co-ordinateS to be used 
are r, ^ where in the case of a prolate spheroid 

X s=s Chjf*^ — 1 sin 0 cos y ^ 1 sin B sin z ^ cr Cos 0, 


the surfaces r — Zo, 0 =r 0^, ^ are confocal prolate spheroids, 
confocal hyperboloids of revolution, and planes jiassing through 
the axis of revolution. We may supfiose r to range from r to 60 , 
0 from o to ir, and 0 from o to 2ir, every point in sjiace lias then 
utU(|ue co-ordinates r, 0, 

For oblate spheroids, the corrcsiionding co-ordijuites arc r, 0 , p 
given by 

X = c vV^**4l'T sin 0 cos 4>, y * i sin 0 sin </>, z =» cr 009 #, 

where 

o< r<oo,O< 0<ir, o<^<2ir; 

these may be obtained from those for the prolate spheroid by chang- 
ing c into — <c, and r into ir. 

Taking the case of the prolate spheroid, Laplace’s equation 
becomes 






- cos«0 fV-'V 


(r® — i)sin“0 


and it will be found that the normal solutions are 


p>)1p:(«>»»)1co« . 

q:wJq:(c'« »)]“““ 

For tlie space inside a bounding spheroid tlie appropriate normal 
forms arc P“(z)Pj|*(cos where n, m art! positive integers, 

and for the external space 

Q7(a)p;(ct.s 

For the case of an oblate sjiheroid, place 

of PJW, Q,7(z). 

30. Toroidal Punctiom,— 'Tor potential prolihms conn(*cted with 
the anchor-ring, the following coordinates arc appropriate; If 
A, B arc ]K)ints at the cxtn*mities of a diameter of a fixed circle, and 
P is any point in the ])lanc PAB which Is ])crp<^iidicular to the 
plane of tlte fixed circle, let P - log(AP/13P), 0 APB, and let 
p be the angle the plane APB makes wiih a fixed Ihrough the 
axis of the circle. Lei 0 be restricted to lie between — w and ir, a 
discontinuity in its value arising as we ]>a.ss throiigli the circle, so 
that within the circumference 0 is ir on the ujijier side of the circle, 
and --'IT on the lower side; 0 is zero in the plane of tlie circle outside 
the circumference; p may have any value iietween — 00 and 00, and 
p any value between o and 2ir. The iK^sition ol a point is 1b(‘n uniquely 
represented by the co-ordinates p, 0, wliich are ihe jiaranielers 
of a system of tores with the fixed circle as limiting circh;, a system 
of bowls with the fixed circle as common rim, and a system ol planes 
through the axis of the tores. If x, y, z are the coordinates of a 
point referred to axes, two of which x, y are in the jdane ol the circle 
and the third along its axis, wc find that 


. _ « «»•> p cos 0, y = “iLh.?.. .in * , » , 

cosh p— cos 0 cosh p — cos B cosh p— cos 0 


where a is the radius of the fixed circle. 

Laplace's CKjuation reduces to 

flfsinhp^Vl , r) fsinh p f>V \ ^ i ^ 

0pl P« ■()« / "^ FsTnh p f}0“ ' ' 


when P denotes ^^/(cosh p -* cos 0). It can l>c shown that this 
equation is satisfied by 


i.y(cosh p — cos 0) 


PJT- 4(cosh p) cos 
(cosh p) sin 


sin^^» 


the functions P7_ |(cosh p), Q7- ^(cosh p) required for the potential 

problems, are associated Legendre's functions of degree « — J, half 
an odd integer, of integral order m, and of argument real and greater 
than unity: those are known as toroidal functions. For the space 

external to a boundary tore the function p) oiust be 

used, and for the internal space P7..^(cosh p). 
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The following expressions may be given for the toroidal 
functions : — 


cos 


dp 


K- f) = /•' 

* V Xl{n — m — i)J 0 (cosh p 4 - sinh p cos ^)**"*‘^ 

^ ~ (cosh p + sinh p cos p)**~^ cos mpdp. 

. X 2 fp cosh np 

- j(cos p) »* ^ ^ ^ ^ 

«,.i(cosh ,) - ( - (cosh p 

} — sinh p cosh w )** " ^ cosh mwdw 

■i(-i)"l2"n(m-l)n(-J) sinh ^ ^ 

^ j 0 (2 cosh p — 2 COS 

The relations between functions for three consecutive values of 
the degree or the order arc 

2 n cosh pP"'_ j(coKh p) — (n — m+ 1)P«V i(<-'^sh p) 

— (ti -f m — J)Pi\ ^(cosh p) = o. 

p) 4- 2(m 4- i) coth p) 

_ (w _ W7 - i)(n 4- 4- ^(cosh p) * o, 

with relations identical in form for the functions Qj^_^(cosh p). 

The function Q„ _ ^(cosli p) is cx])ansible in the forxn 

~n( ^ *'*’^*^’ ” 

which is useful for calculation of the function when p is not small. 
P«_ j(eosh p) can also lx* expressed in terms of ^ by a somewhat 
complicated formula. 

31. Kllilisoi(it 4 l JJaniKwics . — In order to treat potential problems 
in 'which the boundary surface is an ellipsoid, Lame look as co- 
ordinates the parameters p, n, v of systems of confocal ellipsoids, 
hyptTboloids of one slieet, and of two sheets; these co-ordinates 
are three roots of the eciualitui 

W 5 thence find that 

hk ’ ’ 'k/¥^ ' 

where oo liT ^ ^ A®» ^ o, 

We find from these values of x, y, z 

+ '^^1* + <■">• - 

and on applying the general transfonnation of I.aplacc's equation 
th.it equation becomes 

where f are defined by the formulae 


£: 4 -^ 


y I »■ f/v 


_ 


ffv 

' 0 V//- 

which are cquivaUuit to 

p kdn{fi^t A*,), p — kdfiiK — Ai;, Aj), r = /isn(k^, A/), 
where A,'**, A/** lU’iiote the (iiiantitios i — h-Ik- and J\ denotes 


the com])lete elliptic integral 
Air 


/t 


d\l/ 


0 VI — A,“sin“»|^ 

It can now be shown that Lajihice's equation is satisfied by the 
product li{p)E{p)E{v), where K(p) satisfies the dillerential equation 


»(» 4 -i)r-(A* 4 -A’-^)/.JE(p)-o; 


^E(p) __ . 

and E(m), E(i/) siiiisfy the equations 

+ [«(« + - /.(*« + ^)]E(^) - o, 

- [«(« + ry - p{h"- + *»)]E(p) - o, 
where n and p are arbitrary constants. On substituting the values 


of the parameters r\, C terms of p, v, we find that the equation 
satisfied by £(p) becomes 

_ Aii)(p* _ A*)^(e) + -h*~ A“)^pe) 

op dp 

+ {(A* + k^p-n{n + i)p*}E(rt - o, 

and E(ju), E(i^) satisfy equations in v respectively of identically 
the same form; this equation is known as Lamp's equation. 

If n be taken to be a jiositivc integer, it can be shown that it 
is j)ossible in 2w -f i ways so to determine p that the equation in 
E(p) is satisfied by an algebraical function of degree n, rational in 
P» \^(p“ ^ The functions so determined are called 

Lamp's functions, and the 2n 4- i functions of degree n are of one 
of the four forms. 

K(p) = aop« 4 - ajp^-® 4- * • 

L(p) as ^/p2 — A«(«oV' 4- • • •)» 

M(p) as \^p^ 4- 4- • • 0» 

N(p) « x/ 7^8 4 - a'xp ^^ “ ^ 4 - . . .)■ 

These are the four classes of Lamp's functions of degree n\ of the 
functions K there arc i 4 - i«, or J(w 4 " i), according as n is ev'en 
or odd; of each of the functions L, M, there are J«, or 4(» — i), and 
of the functions N, there are Jw, or J(w -f- i). 

The normal ferms of solution of Laplace's (jquation, aT)])liciil)le 
to the space inside the ellipsoid, are the 2« 4- i i)roducts L(p) E(/i) 
h'.(v). It can be shown that the 2n 4- i values of p are real and 
umxpial. 

It can be shown that, subject to certain restrictions, a function 
of pL and Vs arbitrarily given over the surface of tb<? ellipsoid p p^, 
can be €*xpress(xl as the sum of products of Lame's lunctions oi 
p, and Vf in the form 

» , 

2 2 fMEM(/u)£,/(»'); 

I .r - 1 

the j)otcntial function for the space inside the ellipsoid, which has 
the arbitrarily given value over the surface of the ellipsoid, is 
consequently 



It can be shown that a second solution of Lam6's equation is 
F„(p) where 

r„(p) = (2« + 

this function Fw(p) vanishes at infinity as p“"“', and is therefore adapted 
to the space outside the bounding ellipsoid. The external potential 
which has at the surface p = Pi, the value 






32. History and Literature, — The first investigatoi* in the subject 
was Legendre, who introduced the functions known by his name, 
and at present also called zonal surface harmonics; he applied 
them to the determination of the attractions of solids of revolution. 
Legendre's investigations arc contained in a memoir of the Paris 
Academy, 5 «r V attraction dcs spMroides, i)ublished in 1785, and in a 
memoir published by the Academy in 1787, Hecherches sur la figure 
des planUes\ his investigations are collected in his Fxercices, and in 
his TratU des functions elliptiques. The potential function was 
introduced by Laplace, who also first obtained the equation which 
bears his name; he applied S]>herical surface harmonics to the 
determination of the potential of a nearly spherical solid, in his 
memoir, Thdorie des attractions des sphiroides et de la figure des 
planHeSs published by the Paris Academy in 1785. Lajilace was 
the first to con.sidcr the functions of two angles, which functions 
have consequently been known as Laplace's functions; his investi- 
gations on these functions are given in the Mdeanique cHestes tome ii. 
livre iii., tome v. livre xi., anil in the supplement to vol. v. The 
notation P'*) was introduced by Pirichlct (see Crelle's Journals vol. 
xvii., “ sur Ics series dont Ic tenne g^n6ral d6j>cnd dc deux angles " 
&c. ; sec also his memoir, “ Ueber einen neuen Ausdnick zur Bestim- 
mung dor Dichtigkeit einer unondlich diinnen Kugelschale," in the 
Abhandlungcn of the Berlin Academy, T850). The name “ Kugel- 
functionen " was introduced by Ciiiuss (see Collected Works y vi. 
648). A direct investigation oi‘ the expression for the reciprocal 
ol the distance between two j)()iiits in spherical surface harmonics 
was given by Jacobi (Crelle's journals vol. xxvi., see also vol, xxxii.). 
The functions of the second kind were first introduced by Heine 
(see his " Tlieorie dcr Anzi(?hung cines Ellipsoides,” Crelle's “journal y 
vol, xlii , 1851). The above-mentioned investigators emjiloyed 
almost entirely polar co-ordinates; the use of Cartesian co-ordinates 
for the expression of spherical harmonics was introduced by Kelvin 
in his theory of the equilibrium of an elastic spherical shell (see 
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Phil* Trans* Boy* Soe*, 1862), and also independently by Clcbsch 
(sec his paper, " Ueber tlie Reflexion an einer Kugcltlache,** CreHe’s 
Journal, vol. Ixi., 1863). The general theory of spheriail harmomes 
of unrestricted degree, order and argument has bt*en treated by Hob- 
son {Phil* Trans., 1 So'>) ; see also a paper by Barnt's in the Quar. Joum. 
Math* \\ g7* The functions which bear the name ol Bessel 
were first introduced by Fourier in his investigations on the con- 
duction of heat (see his Th&orit' analytique de la chalcur, 1822); they 
were emjiloyed by Bessel in the theory of planetary motion (see 
the Ahhandlungen of the Berlin Academy, 1 824). The functions which 
are now known as Bessel's functions of degree half an odd integer 
were employed by Poisson in the theory of tlie conducLion of heat in 
a solid sphtirical body (see the Journ* de I'icolc polyt*, 1823, cah. ig). 
The toroidal functions were introduced by C. Neumann {Thcoric 
dev ElehtricitUts- und. \V cirmeverthcihin^ in einem Rin^e, Halle, 
i8f)4), and independently by Hicks (Phil* Trans, Roy* Soc*, 1881). 
The ellipsoidal harmonics were first investigated by Lam6 in con- 
nection with the stationary motion of heat in an ellipsoidal body 
(see Liouvilhi's Journil, 1839, pt. iv. 'Ihe external ellipsoidal 
harmonics were mtrodiicetl by Liouville and Heine (see Liouvillc's 
Journal, vol. x., and Crelle's Journal, vol. xxix.), I'he (ellipsoidal har- 
monics liave be(m considered as tixpressed in CarttJsian co-ordinates 
by Green (see Collected Works), by Ferrers (st?e liis treatise), and by 
^\^ IJ. Niven (Phil* Trans. Roy* Soc*, 1892). A metliod of njpnjsenting 
ellipsoidal harmonics in a form adax^ted for actual use in certain physi- 
cal problems htis btjen developed by G. H. Darwin (Phil. Trans*, 
vol. 19;). 

The following treatises may be consulted : Heine, Theorie dcr 
Kui^elfunctionen (2nd ed., 1878, vol. i. ; 1881, vol. ii.); ihis treatise 
gives much information as to the history and literature of the 
subject; Ferrers, Spherical Harmonics (Cambridge, 1881); Tod- 
hunter, The Functions of Laplace, Lam6 and Bessel (Cambridge, 
1875); Thomson and Tait, Natural Philosophy (1^879), Aj)p. B; 
liaentzschcl, Reduction der Potent ial^leichung auf gewohnliche Differ- 
entialgleichungen (Berlin, 1893); F. Neumann, Beitragc sur Theorie 
der Kugelfunctioncm (Leipzig, 1878) ; C, Neumann, Theorie der Bessel*- 
sc hen Functionen (Leipzig, 1867); Ueher die nach Kreis- KugcF and 
Cylinder- functionen fortschreitenden Entwickelungen (Leipzig, 1881); 
Lommel, Studien iiber die Bessel* schen Functionen (Leipzig, 1868); 
Mathicu, Cours de physique rnatlUmatique (Paris, 1873); Pockels, 
Ueber die partielle Differentialglcichttng Aw -|- kHi ^ o (Berlin, 1891); 
Bochcr, ueber die Rcihenentwickelungen der Potent ialtheorie (Leipzig, 
1894); Gray and Mathews, Treatise on Bessel* s Functions; l)ini, 
Serie di Fourier e altre rappresentazione * * * (Pisa, 1880); Graf aiul 
Gubler, Einleitung in die Theorie der BesseVsehen Functionen 
(Berne, 1898); Ni('ls(‘n, Handhuch der Theorie dcr Cylinderfunktionen 
(Leipzig, 1904) ; Whittak(5r, A Course of Modern Analysis ((Cambridge, 
1902); H, Weber, Die partiellen Differentialgleichungen der Physik 
(Bnrmen, 1900); W, K. liyerly, Fourier's Series and Spherical, Cylin- 
drical and Ellipsoidal Harmonics (Boston, 1893). (K. W, II.) 

SPHEROID (Cir. (rcpalpa-tihrif:, like a sphere), a solid resem- 
bling, but not identical with, a sphere in shape. In geometry', 
the word is conlined to the figures generated by an ellipse 
revolving about a diameter. If the axis of revolution be the 
major axis of the ellij)se, the spheroid is “ prolate if the minor 
axis, “ oblate if any other, “ universal/' 

If the generating ellipse has for its equation -f =« i, and 
revolves about the major axis, i.e. the axis of x, the volume of the 
solid generated is j|7ra6-, and its surface is 2ir{^“ -f (ab/e) sin 
where e denotes the eccentricity. If tlie curve revolve about 
the minor axis, the volume is tircPb, and the surface is -f 
{b-/e} log (i 4- (')/(i —«?)}. The figure of the earth is frequently referred 
lo as aTi oblate sx)lieroid; this, however, is hardly correct, for the 
geoid has three unequal axes. The Cartesian equation to a spheroid 
assumes the forms x-jcC^ (y^ z-)lb- i, for the prolate, and 
(,r- 4 z-)ia- 4- y-jb- — i, for the oblate, the origin btting t he centre and 
die co-ordinate axes the axes of the original ellipse, x^jcF' 4- — i, 

and the line ])cr])endicular to the plane containing tliein. 

In phy.sics, the term “ s])heroidal state " is given to the following 
V>hcnomenoii. If droj)s of a liquid be placed on a higlily Jieat(;d 
surface, for examjde, the top of a stove, ihe liquid forms a number 
of tremulous globules which continually circulate internally. There 
is no visible lx>iling, although the globule diininishes slowly in size. 
The. theory of the experiment is that the lifpiid is surrounded by an 
clastic envelope of its vapour which acts, as it were, as a cusliion 
preventing actual contact of the drop with the plate. On the 
formation of a similar protective cushion of vapcair dejicnds the 
immunity of such experiments as plunging a liand into a bath of 
molten metal. 

SPHEROMETER (Gr. cr^aipa, a sphere, fxirpor, a measure), 
an instrument for the precise measurement of the radius of a 
sphere or the thickness of a thin plate. The usual form consists 
of a fine screw moving in a nut carried on the centre of a small 
three-legged table ; the feet forming the vertices of an equilateral 
triangle (see figure). 
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The lower end Of the screw and tliose of the table legs are finely 
tapered and teniunaie in heiiiisxdieres, so that each rests on a point. 
If the screw has two turns of the 
thread to the millimelie the head 
is usually divided into 500 eciuiil 
parts, so that differcMices of oooi 
millimetre may be metisured wit hout 
using a vernier. A lens, howt'S'er, 
nuiy be fitted, in order to inagnity 
the’ scale divi.sions. A vertical 
scale fastened to the table indicatt's 
the number of whole turns ot the 
screw and selves as an index lor 
reading the divisions on the lieatl. 

In ord(*r to measure the tliickness 
of a plate the instrument is placed 
on a perfectly level xdane surface 
and the screw turned until the point 
just touches; the exact instant 
when it doe.s so is defined by a 
sudden diminution of resistance 
succeeded by a considerable in- 
crease. T1 u 5 divided head and scale 
are read; the screw is raised; the 
thin jdate slipi>e(l under it; and this 
process is nqieated. The tliffercncc 
twdween the two readings gives 
the required thickness. A con tact - 
Icwer, delicate level or electric contact arrangement may be 
attached to the sxdierometer in order to indicate tin* momtuit of 
touching m(»re precisely than is x>ossible by tlu^ sense of touch. To 
measure the radius of a sphere^ — e.g* tin 'curvature of a lens — the 
spherometer is levelled and rcfid, then xdaetd on tlie sphere, adjusted 
until the four points exert equal pressure, and read again. The 
diflerence gives the thickness of that iiortion of tlie sphere cut oil 
by a plane passing through the three feel, ('ailing this di.stancc 
h, and the distance between the feet a, Iho radius R is given by 
the formula R (cP 4- ^h-)l(>h* 

SPHERULITES (Gr. cr^alpa, sphere, \iOos, stone), in petrology 
small rounded bodies which commonly occur in vitreous igneous 
rocks. They are often visible in specimens of obsidian, pitch- 
stone and rhyolite as globules about the size of millet seed or 
rice grain, with a duller lustre than the surrounding glassy base 
of the rock, and when they are (examined with ti lens they prove 
to Jiave a radiate fibrous structure. Ihulcr the mitToscope the 
sj)h(?nilites are of circular outline and are composed of thin 
divergent fibres, which are cry'stalline and react on polarized 
light. Between crossed nicols a black cross appears in the .spheru- 
lite ; its axes are usually perpendit'idar to on(‘ anotht^r and parallel 
to the cro.s.scd wires; as the stage is rotated tlu^ (toss remains 
.steady; between the black arms there are four bright .sectors. 
This shows that the spherulite (onsists of radiate, doubly 
refracting fibres which have a straight extinction ; the arms of the 
black cross correspond to those fibres which are extinguished. 
The aggregate is too fine grained for us to determine directly of 
what minerals it is comxiosed. 

Spherulites are commonest in ac id glassy rocks like those 
above mentioned, but they occur also in basic glasscfs such as 
tachylyte. Sometimes they compose the whole mass; more 
usually they are surrounded l>y a glassy or fcisitic' base. 'When 
obsidians are devitrified the sxihcrulitis arc often trac’cable, 
though they may be more or Ic.ss (’omplctt‘ly recrystalli/.cd or 
silicified. In the centre of a spherulite then; may be a crystal 
{e.g* quartz or felsjmr) or sometimes a cavity. Occasionally 
spherulites have zones of diffen?nt (oloiirs, and while most 
frccjuently sxiherical they may be pol\gon.'il, or irregular in 
outline. In some New Z(;aland rhyolites the spherulites send 
branching cervicorn " jirocesses (like stags’ horns) outwards 
through the surrounding glass of the rock. 'I’he name axiolites 
is given to long, elliptic al or band-1 ik(* sxihcrulites. 

Occasionally spherulites are met with which arc half an inch 
or more in diameter. If the rock be pounded up fragments of 
these can be picked out by hand and subjeded to analysis, and 
it is found that from their c:omposition they may be regarded 
as a mixture of quartz and acid felspar. Direct microscopic 
evidence as to the presence of these minerals is rarely obtainable.- 
Some authors describe spherulites as consisting of felsite or 
mierofelsite, which also is supposed to be a cryptocrystalline 
quartzofelspathic substance^ 
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Very large and cavenious spherulites have been called Utho- 
physae\ they are iound in obsidians at Lipari, the Yellowstone 
Park, &c. The characteristic radiate fibrous structure is usually 
conspicuous, but the fibres arc interrupted by cavities which arc 
often arranged as to give the splierulite a resemblai.ce to a rose- 
bud with folded j)(?tals separated by arching interspaces. Some 
of the^e JIthophysae are an inch or more in dia ncter. In the 
crystalliziilion of a glass there must be contraction, and it is 
supposed tliat thus the concentric cavities arise. The steam 
and other vapours in the niagnia would fill these empty spaces 
and exert a powerful mineralizing action on the wanii rock. 
The presence of garnet, tridymitc, fayalite and other minerals, 
very abnormal in rhyolites in tliese cavities, in the lithophysae 
is accounte<l for in this way. The fibres of lliese coarse spherulites 
are often broad and seem to belong to alkali felspar (sanidine or 
anortho('lase) embedded in tridymitc and glass; by analogy it is 
often inferred that the extremely tenuous fibres of ordinar)^ 
Sjiherulites have tlic same composition. 

Artificial glass which has not the right composition, or is 
retained for too long a time in a furnace, sonrietimcs crystallizes, 
and contains spherulites which may be as large as a marble. 
As llie glass has little similarity in chemical composition to 
volcanic obsidians these spherulites when analysed throw little 
light on the mineral nature of spherulites in rocks. They show, 
however that in viscous semi-solid. glasses near their fusion point 
crystallization tends to originate at certain (centres and to spread 
outwards, producing spherulitic structures. Many salts and 
organic substances exhibit the same tendency, yielding beautiful 
spherulile crystallizations when melted and cooled rapidly on a 
microscopic slide. 

There arc many structures in rocks which arc allied. to spherulites 
and usually grouped with them, though probably they are not 
exactly of the same nature. Some are more vitreous, while others 
are more iJerfec.tly crystalline than the true spherulites. Of the 
forniier we nigntion the doubly refracting glasjjy spheroids common 
in rhyolites and obsidians. They differ in no respect from the 
surrounding hyalines base in ordinary light, blit betAveen crossed 
nicols appear as rounded bodies faintly lighted, with a black cross 
like that of the spherulites. They are portions of the glass which 
are in a state of compression or strain and hence po longer isotropic. 
In gelatin, celluloid and artificial glasses similar appearances are 
occasionally neen. Opal, especially the variety known as hyalite, 
4!xliibits Ihe same ]}licnonicnon. 

In the group of jmrphyiics known as granophyres crystals of 
quartz and fcls])ar occur surrounded by a ground-mass which has a 
radiate fibrous or spherulitic structure. The fibres consist of quartz 
and felspar, nsiinlly in grajduc intergrow^th over considerable areas, 
and often sufiicit'iitly c<jarsc to be ejisily distinguishable by means of 
the micrpsculH*. Often the quartz or the felspar of the spherulile 
I extinguishes. simulUineously with a crystal of either oi thc.se minerals 
lying in the ct*nt re of ilu* ag.gregate, Kxaclly what the relationships 
of Ac fipherulitt^s are to ih<»se of tin* obsidians has never been 
cleared iq); they an* pvobaldy analogous growths but not identical. 
The nahijc granospheres has been given to these bodies. Another 
group of rmiiiile fibrous growths resembling spherulites in nuny 
rcspwts consists of minute feathery crystals spreading outwards 
through a tine grained or glassy rock, lii the variolites there ate 
straight or feathery felspar crystals (usually oligoclase) forming pale 
Coloured spherulites, a <iuarter to half aii’ inch in diameter. The 
same rocks often contain similar aggregates of plumose skeleton 
crystals of augitc. Many volcanic rocks have small lath-shaped 
crystals of felspar or nngite diverging Inmi a common centre. To 
distinguish tlu se radiate crystal groups from the cryplocryslalline 
spherulites they have been called sphaerocrystals. They are com- 
tnoncsl in lUosi* rocks which contain a fine ground -mass and have 
been rapidly consolidated. f>tellatc groujjings arc frequent also 
jn secondary minerals, being very characteristic of nalroliie, chlorite 
and chalcedony; often the component prisms arc very narrow and 
regularly arra,nge(l so tliat iu microscopic sections they give a black 
cross exactly like that erf tlie spherulites. (J. S. F.) 

SPHlSX (Gr. to draw tight, squeeze), the Greek 

name for a compound croatiure with lion^s body and human 
head. The Greek sphinx had wings and' female bust, and the 
male sphinx of Egypt (wingless) is distinguished as “ andro- 
sphinx by Herodotus. The. type perhaps originated in Ejgypt, 
where figures of gods with human bodies and animal heads, and 
comi^tind animal forms like the gry|)hohi were mimerous from 
very early times. 'Ihe sphinx, however, is a perfectly clt?ar and 
weli-defiiied type there, and is usually riecumbent^ The most 


celebrated example is the Great Sphinx of Giza, 189 ft. long, a 
rock carved into this shape, and from its situation likely to be a 
work of the IVth Dynasty. The pattern of the wig-lappets has 
been quoted to prove that it dates from the Xllth Dynasty, 
but it is said that the peculiar disposition of the uraeus on 
its forehead agrees with that in the earliest sculptures. The 
face looks out due eastward from the pyramid field over the 
Nile valley, and, according to the inscriptions of the XVIIIth 
Dynasty in the shrine between tlie paws, it represented the sun- 
god Harmachis. Sphinxes of granite, &c., occur of the Xllth 
Dynpty and later, A pair from Tanis arc attributed by Flinders 
Petrie to Pepi I. of the VI th Dynasty. I'he heads of the sphinxes 
are royal portraits, and apparently they are intended to represent 
the power of the reigning Pharaoh. The king as a sphinx, in 
certain religious scenes, makes offerings to deities; and elsewhere 
he tears his enemies in pieces. In the Saitc period accordingly the 
figure of the sphinx was used as a hieroglyph form^/b, “ master,^’ 
“ lord*^* Recumbent sphinxes were especially used in pairs to 
guard the approach to a temple, and it may be conjectured 
that the Great Sphinx was sculptured at Giza to guard the 
entrance of the Nile valley. The name of the sphinx in Egyptian 
was Hu. 

The great temple avenues at Thebes arc lined with recumbent 
rams, true sphinxes (a few late instances), and with the so-called 
crio.sphinxes or ram-sphinxes, having bon bodies and heads of 
the sacred animal of Ammon. A falcon-headed sphinx wa.s 
dedicated to Harmachis in the temple of Abu Simbel, and is 
occasionally found in sculptures representing the king as Horus, 
or Mont, the war-god. It is distinguishable from the gryphon 
only by the absence of wings. 

W. M. F. Petrie, llUtory of Egypt from ihe Earliest Times to the 
XVIih Dynasty, p. 51, &c,; L. Borcliardl, Die Alter d’er grossen 
Sphinx,’* in ^itzunpberichte of the Berlin Academy (1807), p. 752. 
Baedeker’s I’rissc d’Avennes, de I* art dgyptien (Paris, 

1S78), vol ii. pi. 2O, 35, text, pp. 405. 410. (V. Ll. G.) 

From Eg>"pt the figure of the sphinx passed to Ass^Tia, where 
it appears with a l>eardcd male bead on cylinders; the female 
sphinx, h’ing down and furnished witli wings, is first found 
in the palace of Esar haddon (7th cent. B.r,). Sjibinxes have 
been found in Phoenicia, one at least being winged and another 
bearded. They are copies of the Eg>'ptian, both in form and 
posture, w'caring the p.shent and the uraeus, but distinguished 
l>)* having the As.s^Tian wings. ’J’h.e sjiliinx is ooiniiion on Persian 
gem.s, and the representations are fin(*ly ('xenited. On a Persian 
intaglio are tw'o sphinxes fh(;e to fai'e, each wearing a tiara and 
' guarding a sacred plant which is seen betw(‘en tliem; but the 
sphinx, whether of the Egyptian or the Assyrian type, is not 
1 found in Persian sculptures (Perrot and Chipiez, History of 
Art in Persia, Eng. trans., London, 1892). In Asia Minor the 
oldest examples are the “ Hittite sphinxes of Euyuk. They 
are Egyptian sphinxes treated in the Assyrian style. They arc 
not recumbent, and the hair falling from the head is curled, not 
straight, as in the true Egy'ptian sphinx. An ancient female 
sphinx, but wingless, stands on the sacred road near Miletus. 
Sphinxes of the usual Greek type are represented .seated on each 
side of two doorways in an ancient frieze found by Sir Charles 
Fellowes at Xanthiis in l^cia, and now in the British Museum. 
The same type appears on the early sculptures of the half-Greek, 
half-Oriental temple at Assus. Tri the early art of Cyprus— the 
half-way house between A<ia and Greece — sphinxes of this type 
are not uncommon. On the other hand, on a gem of Phoenician 
style found at Curium n Cyprus there appi'ar two male (bearded) 

I sphinxes^ with the tree of life between them. With regard to 
Greece proper, in the third tomb on the acropolis of Mycenae 
were found six small golden .sphinxe.s; they* are benrdle.ss, but 
the sex is doubtful. The bust is not that of a woman, though 
' the head and face are distinctly feminine. A shallow cap covers 
the headland from the middle of it th^re is always a sort of tail 
or plume, blown back by the wind. It is curious that, though 
the sphinx (as also the gryphon) were thus common in the 
Mycenaean period, the wor^ <T<piy^ and ypv\p do not occur in 
Homer. Hclbig suggested that the w^ord xrwv (dog), which is 
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connected with the sphinx in the tragedians, was used by Homer 
'for the sphinx, but this theory has not met with general accep- 
tance. In the ancient tomb discovered in 1877 at Spata near 
Athens (which represents a kindred but somewhat later art than 
the tombs at My(^enae) were found female winged sphinxes 
carved in ivor>" or bone. S])hinxes on glass plates have been 
found in graves at Camirus in Rhodes and on gold plates in 
Crimean graves. Sphinxes were represented on the throne of 
Apollo at Amyclae and on the metopes at Seliniis; in the best 
period of Greek art a sphinx was sculptured on the helmet of the 
statue of Athena in the Parthenon at Athens; and sphinxes 
-carrying off children were sculptured on the front feet of the 
throne of Zeus at Olympia, There is also an Athenian vase from 
Capua in the form of a sphinx painted white. It is \^nnged, and 
the face is smooth and delicate in contour. Though Greek 
sphinxes are in general winged, there have been found in Ifoeotia 
terra-cotta figures of wingless sphinxes. Rornan s[)hinxes of a 
late period have sometimes a man’s, sometimes a woman’s 
head with an asp on the forehead. An indefinable man-lion 
{nata sinha) repres ents the fourth avatar of the Indian Vishnu, 
and is found also among the Tibetans. 

In Greek mythology the most famous sphinx was that of 
Thebes in lioeotia, first mentioned by Hesiod (Theog. 326), 
who calls her the daughter nf Orthus and Chimaera. According 
to Apollonius (iii. 5, 8), she was the daughter of T}^)hon and 
Echidna, and had tlie face of a woman, the feet and tail of a lion 
and the wings of a bird. She dwelt at the south-east comer of 
Lake Copais on a bald rocky mountain called Phiciiim (mod. 
Fagas), which was derived from the Aeolic form of (r<f>iy$. 
The Muses taught her a riddle and the Thebans had to guess it. 
Whenever they failed she carried one of them off and devoured 
him. The riddle was this : “ What is that which is four-footed, 
three-footed, and two-footed ? ” At last Oedipus guessed 
correctly that it was man; for the child crawls on hands 
and feet, the adult walks upright, and the old man supports 
his steps with a stick. Then the sphinx threw herself down 
from the mountain. 

The story of the sphinx’s riddle first occurs in the Greek 
tragedians. Mih'hhofer believes that the story was a mere 
invention of Greek fancy, an attempt to interpret the mysterious 
figure which Gre(*k art had borrowed from the East. On the 
other hand, lie holds that the destroying nature of the sphinx 
was much older, and he refers to instances in both Egyptian 
and Greek art where a sphinx is se<m seizing and standing upon 
a man. And, whereas the Theban legend is but sparingly 
ilhislrated in Greek art, the figure of the sphinx appears 
more ('oninionly on tombs, sculptured either in the round or 
in relief. From this Milchhdfcr seems to infer that the sphinx 
was a symbol of death. 

Among the remains of the Mayan culture in Yucatan are 
found examples of sphinxes, male and female, which are not 
unlike those of Eg>^pt and Asia Minor. • 

Milebhofer, in Miiih. d. d>eutsoh, mcMol. in Aihm (1879), 

p. 4(» afq. ; J. Ubeig, hie Sphinx. in der (*nechi$chen Sagfi und Kunst 
(1895); Sir K. C. Jebb'ii edition of Sophocles, Oed, Tytann., app., 
note 12. (J. M. M.) 

SPIDER-MONKEY, the English title of a group of tropical 
American monk(*ys knouTi to the natives of Brazil by the name 
coaita, and to zoologists a.s Ateles^ in allusion to the imperfectly- 
developed thumb. They take their English name from the 
slimness of the bo<ly, the elongated limbs, and the long tail, the 
under surface of the prehensile extremity of vyhich is naked. 
Th? thumb is either rudimentary or wanting, so that the hands 
act merely as hooks in climbing. The alisence of woolly under- 
fiir, the less compressed nails, and the broader partition between 
the nostrils distinguishes them from the woolly spider-monkeys 
(Brachyieles,) The species arc numerous, and the mo.st active 
and thoroughly arboreal of all American monkeys. The prehen- 
s‘Jc tail is employed not onfy a.s a means of suspension, but also 
to convey food to the mouth. These monkeys generally go 
about in small parties, high up in the ^ees; and, lilce the other 
members of the group, are comparatively silent. Their food 
consists chiefly of fruits and leaves. (See Primates.) 
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SPIDERS, the common English name of Arachnida (q.v,) of 
the order Araneae, resembling tlic Pedipalpi in many structural 
points, but differing from them as well as from all other Arachnida 
in retaining short abdominal appendages kiiown from their 
silk-manipulating function as spinnerets or spinning mamillac, 
wdth which are associated silk glands. It is probably owing to 
the possession of such glands and the varied purposes for which 
the silk is used that spiders as a group fur surpass the other 
orders of Arachnida, with the possible exception of the Acari 
(mites and ticksj, in diviTsily of form and of size, in numbers of 
genera and species, in cNlent of geographical distribution, and in 
adaptation to varied habitats. Except in the extreme north and 
south, and on the tops of the highest mounUiins, where there is 
no ins^t life as food supply, spiders are found all over the world, 
even in isolated oceanic islands. 'J'hcy (xeur up mountain 
slopes as far as vegetation extemds, in tropi<'al vallevs and forests, 
in open grassy plains, in sandy deserts, and even in fresh-water 
ponds and between tide-marks on the seashore. Some are 
nocturnal, some diiimal; some catch their prey by speed of foot, 
some by cunningly lying hid, some by means of silken nets. The 
phenomena known as “ protective rcsc^niblance,” or similarity 
to inanimate objects or vegetation, and the kindred phenomenon 
of “ mimi<'ry,” or beneficial likeness to certain protected species 
of animals, are common in the group. In these particulars, 
considered in their entirety, spiders show a marked contrast to 
other Arachnida, such as the scoq^ions, pedipalps, book-srorinons 
and so-called harvest spiders, w'hich by ('omparison are remark- 
ably uniform, within the limits of the orders, in structure, habits 
and other respects. SjiidtTS, in short, must be regarded as the 
most highly organized and tlie most successful members of the 
class Arat^hnida. 

Their success in the struggle for exist(;ncc, a.s already indicated, 
must be assigned in a great measure to tlie posse.ssion of silk 
glands and to their power of manipulating the silk for a variety 
of purposes. Several facts point to tlie <‘onr‘lusion that tlie 
primary use of this seen'tion was tlu* formation of egg-cases or 
cocoons by the fcm.'ilc, for this is tht* only ( onstant use ifor which 
the silk is employed, without cxrejjtion, l)y all species. The 
s(‘cond step in the evolution of .spinning instincts was probably 
the making of a silken chamber for the reccj»tion of the cocoon 
itself and for the protection of the motlu r wliile guarding it and 
her newly-hatched young. If an aperture for ingnvss and egress, 
for j)iir|)0.ses of feeding, were left in the wall of siH’h a (’hamber, 
there w'ould arise in a rudimentary form what is known as the 
tubular nest or web; and the next irniiortant step was possibly 
the adoption of such a nest us a pfTmaru'Ul abode for the spider. 
Some spiders, like the Drassidamoi] .Vw///V/V/f^c,have not advanced 
beyond this stage in architt;ctural industry' ; Init next to the C(X'Oon 
this simple tubular retreat— whether spun in a crevice or burrow 
or simply attached to the 1ow(t side? of a stone is the most 
constant feature to be observed in the spinning habits of spiders. 
From this starting-point the evolution of web making seems to 
have proceeded along two main divergent lines. Along one line 
there was a gradual elaboration of the tube until it culminated, 
so far as structural complexity is r onf erned, in \hv. so-( ailed trap- 
door nests or biirrow.s of various families; along the other line 
the tubular retreat cither retains its primitive simplicity' in 
as.sociation with a new .structun*, tlie snare or net, or is entirely 
superseded by the latter. 

Trap door nests are nuide liy spifler.s belonging to two widely 
different groups, nam(‘ly the Lyrosidar nr wolf'Spiders, to whieh 
the true tarantula (q.v.) belongs, and the Mygalomorpluuj, 
containing the species which constiucl the best-known types of 
this .style of burrow. Althougli there is no direct genetic 
' affinity between the spiders of these two groups, an interesting 
parallelism in their habits may b(? traced. In both there an 
species which form no nest or burrow, others which con.struct 
a .simple .silk-lined tunnel in the soil, and others which clo^ the 
apCTturc of the burrow with a hinged door; while both share 
[ the habit of lining the burrow with silk to prevent the.infail of 
loose sand or mould; and th(! species which make an pp^n burrow 
1 close the aperture with a sheet of silk in the wiht'cr during 
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hibernation and open it again in the spring. Possibly from this 
habit was developed the instinct to build a door with a movable 
hinge. In the trap-door species of LycosidaCy like, for instance, 
Lycosa opijex of the Russian steppes, the hinge is weal: and the 
lid of the burrow is ke|)t normally shut by being very much 
thicker and heavier at its fr(?e margin opposite the hinge so that 
it readily falls by its own weight* In the burrows naede by the 
Mygalomorphae," on the contrary, the hinge is strong r.nd highly 
elastic, its component silken threads being laid on in such a way 
that the door shuts with a snap when the occupant has passed 
in or out. The lid is sometimes thin and wafer-like as in the 
burrow of the species of Ncmesia, sometimes thick and cord-like 
as in that of the sjjecies of Cteniza or Pachylomerus, Its upper 
side is always covered by the spider with pieces of the vegetation 
growing hard by, so that, when the door is closed, the position 
of the burrow is completel)’ concealed. If an attempt be made 
by any enemy to lift the lid, the spider seizes its inner side with 
his fangs and striking his claws into the walls of the burrow offers 
the greatest possible resistance to the efforts of the intruder. 
When on the watch for prt^y the spider slightly raises the lid and, 
peeping through the chink, darts like a flash upon any beetle 
or fly that uiiv/ittingly passes within rcacli. Quite commonly 
the burrow has a second passage running obliquciy upwards 
from the main passage? to the surface of the soil, and this sub- 
sidiary track may itself be shut off from the main branch by an 
inner door, so that when an enemy has forced an entrance llirough 
the main door, the siiidcr retreats behind Ihe second, leaving the 
intruder to explore the seemingly empty burrow. 

There is no doubt that the primary influence that has guided 
the evolution of the architecture of the burrowing spiders has 
been that great necessity for the preservation of life, avoidance 
of enemies and jirotection from ad\'ersc physical conditions 
like rain, cold or drought. And when we turn to the other line 
along which the web-building instinct has been developed wc 
find that the primary guiding influence has been that second great 
vital necessity, namely the necessity of getting food. Reference 
has already been made to the silken tube or tent, of simple 
structure, with an orifice at one or both ends, as the possible 
origin of all snares, however complex 1 hey may be. Perhaps the 
most rudimentary form of snare arose from the spinning of 
threads round the mouth of the tube to hold it in place. Be tlmt 
as it may, the snare in many instances, as in that of the Agalenidae 
{Tegenaria, Agalemi), a family clos(‘ly allied to the Lycos idae^ 
is a horizontal sheet of webbing, upon which the spider runs, 
continuous with the lower half of the ai)erturc of the tube, of 
which it is simply an extension. A very similar sheet is spun 
by a species of IMiyphia, one of the Argyopidae, but in this case 
there is no tube connected with the web and the spider hangs 
suspended beneath the horizontal netting. Snares of another 
type consisting of a tangled mass of threads amongst which the 
spiders pick th(?ir way with ease, but which are impassable to 
insects, are spun by members of the Theridiidae and Pholcidae; 
but by common cons<?nt the so-callcd orbicular web, so character- 
istic of the Argyopidae but by no means confined to them, is 
regarded os manifesting the greatest perfection of instinct in 
snare-spinning. These webs, which are typically subcircular in 
form, consist of a system of threads radiating from a common 
centre and crossed at intervals, and ai)proximatcly at right 
angles, by a scries of concentric lines, the whole being suspended 
in a triangular, quadrangular or polygonal framework formed 
of so-called foundation lines, attached to the branches or leaves 
of trees or other firm ol>jects in the neighbourhood. Passing 
back from the centre of the web to the underside of an adjoining 
leaf or some other sheltered spot runs a single thread, the trap 
line affording passage to the spider to and from the sheltered 
spot and the snare itself. At whatever spot an insect becomes 
entangled in the frame, the vibration set up by its struggles is 
transmitted along the nearest radiating thread to the centre 
and thence up the trap line to the shelter where the occupant 
lurks awaiting the signal. No sooner is the vibration perceived 
than the spider descends with all speed to the centre, and by 
feeling the ends of the radiating lines learns which is ashake 


and rapidly, without the possibility of mistake, makes its way 
to the entangled insect. The probable reason for the wall-lines 
being concentric is that lines passing over the radii as nearly as 
possible at right angles are the shortest that can he laid on; they 
therefore use up a smaller (juantity of silk and take a shorter 
time to spin than threads crossing the radii in any other direction; 
and at the same time they afford them the greatest possible 
support compatible with delicacy and strength of construction. 
On account of its delicacy no web is more difficult to see than 
one of the orbicular type above described. Its whereabouts is 
thus, to a great extent, concealed both from enemies searching 
for spiders and from insects suitable for food; and its oj)eii 
rneshwork of strong threads makes it much less liable to be 
beaten dow^n by rain or torn to shreds by winds than if it were 
a flat sheet of closely woven silk. In constructing, therefore, a 
snare of radiating and concentric lines, it seems that a spider 
economizes both time and silk and in addition renders the 
web as strong and as serviceable and yet as delicate and invisible 
as possible. 

Perfect orbicular webs are made by many genera of Argyopidae 
{/Alla, MetOy Ga$teracantha)y the best-known example being that 
of the common garden spider of England, Aranea or Epeira 
diademata; but these webs are not associated with any tubular 
retreat excei)t such as are made under an adjoining leaf or in 
some nook hard by. Some tropical members of the family 
belonging to the genus Nepheloy however, spin a web which is 
intermediate in structure between that of Aranea and the com- 
plete sheet-like web of Agalena, It covers an area of about one- 
third of a circle and its radiating threads diverge from the mouth 
of a funnel-shaped tube resembling in every respect the tube of 
the last-mentioned genus. Again some .speeics of Dictyna, 
belonging to the Amaurobiidae, also have a tubular retreat 
opening on to the surface of a snare in which a crude attempt 
at a radial and concentric arrangement of the threads is per- 
ceptible. I'he interest of these two types of web lies in the 
fact that they bridge over the structural gap between the simple 
sheet-web of Agalena and the perfected orb-web of Aranea, 

Diciyna may be cited as an example of a group of spiders, 
sometimes called the Cribellata, which have certain spinning 
glands and appliances not possessed by others. These glands 
are represented externally by a special plate, the cribelluniy 
whi('h lies in front of the ordinary spinning mamillac, and by a 
comb of sh( rt bristles, the adavtistrumy placed in the penultimate 
segment of the left of the last pair. By means of the calamistrum 
the silk secreted by the cribcllum is teased into a fine thread 
which is twisted round the main threads of the web, giving it a 
vcr>^ charac teristic woolly or flocculcnt appearance. 

There are many other uses to which silk is put, besides those 
mentioned above. By trailing a thread behind them spiders 
arc able to drop from any height to the ground and to retrace 
their steps with certainty to a particular spot. The possession 
of silk-glands has also profoundly influenced the geographical 
distribution of spiders and has enabled them to cross arms of 
the sea and establish themselves on isolated oceanic islands which 
most of the orders of Arachnida arc unable to reach. This is 
effected by the so-callcd habit of “ ballooning practised by 
very young spiders, which float through the air, often at great 
altitudiJS, in the direction of the pre^'alent winds. It was 
formerly supposed that this custom w^as peculiar to a single 
species, which was called the “ gossamer ” spider from the fact 
that the floating webs, when brought to the earth by rain or 
intercepted by bushes and trees, coat the foliage or grass with a 
sheeting of gossamer-like silk; but the habit is now known to 
be practised by the newly-hatched young of a great variety of 
species belonging to several distinct families* 

As a commercial product spider-silk has l^een found to be 
equal, if not superior, to the best silk spun by Icpidopterous 
larvae; but the cannibalistic propensities of spiders, making it 
impossible to keep more than one in a single receptacle, coupled 
with the difficulty of getting them to spin freely in a confined 
space, have hitherto prevented the silk being used on any 
extensive scale for textile fabrics^ 
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The methods of catching prey adopted by spiders are extremely 
' Tied. The nets or snares are highly efficient for this purpose. 
Ai iiongst the threads, which entangle "the wings and legs of intcr- 
cepu d prey, the spiders are perfectly at home and can pounce 
cn the struggling victim at once if it be small and harmless or 
J::‘cp at a respectful distance, checking all efforts at escape, if 

be poisonous or strong. If in the latter case the spider be 
afraid to come to close quarters, various devices for securing it 
t.rc resorted to. The Theridiidae eject on to the insect from their 
spinning mamillae drops of liquid adhesive silk; the Argyopidac, 
r;v.?arlying T with the tips of their long front legs, sweep additional 
rlrands of silk over it with the legs of the hinder pair; the 
/.^(di'fridce, attaching a long thread to a point hard by, run 
•'O'.md and round tho victim in circles, gradually winding it up 
r cvoiid all hope of breaking loose. Two genera of Ar^yopidae 
0-^ypfintrs and 2/i(Tidu.:;oma) construct spring-nets out of their 
'.: :oii)plcte webs of the orbicular type. To the web is altaclicd 
p t>*ap-Kiie which wiien dra*wn taut holds the snare stretched 
r.rd iigliL, and when relaxed loosens the whole structure so 
. r.\t the ihrotids fall together. When an insect strikes the w(‘b 
hce spider iocsens his hold of the trap-line, thus enveloping the 
..deiim in a langle of threads which, would Otherwise not come into 
cj.itar.t with it. Spiders which spin no snare are dependent 
f*:T ea])turing prey for the most part upon their quickness or 
r.owers of lying concealed, llany Th:Jmstdae lurk amongst the 
rslarnens and petals of flovrers, which the; closely match in (‘oloiir, 
'iviiiling to seize the insects whi( h visit J . e blossoms for nectar. 
Examples of Sclnwps {Cluhionidar) lie Hut. and absolutely still 
cn the bark of trees, to which their colo"“.t assimilates, and 
r.pring like a flash of light upon any insect that touches their 
» ^gs ; the /.ym?/Wflcdartsw'iflly upon ihei; prey ;ard i}\<tSaliicidar, 
wnich compared with other sj)iders hi.ve keen pc ‘Ors of vision, 
r-.Lealthily stalk it to within leaping 6\sUXiC% gathering 
their legs together, <‘over the inUTvtming spa< o wl. ' 1 . r. spring and 
with unerring aim seize it and biny tho'r fangs in its body. 
One genus of Thomisidac {Phopicrachu'')^ which inhabits the 
Oriental region, adopts the (dever clcvif'c c.f spinning on the surface 
of a leaf a sheet of web resembling the fluid portions of a splash 
of bird’s dung, the more solid (’C’ntral portions being represented 
by the spider itself, which waits in the middle of the patch to 
seize the butterflies or ether insects that habitually feed on birds’ 
excrement and arc attracted to the patch mistaking it for their 
natural food. 

The sexes of spiders are distinct. Except in the case of the 
V/^t(T*spidcr {Argyroneta) the males arc smaller, sometimes very 
: . .smaller, than the females, but have proportionately longer 
and smaller bodies. When adult the males may always lie 
Ctistinguished from the females by the presence of a pair of horny 
Inlromittcnt organs, one of which is lodged in the terminal seg- 
ment of each palpus or appendage of the second pair. In its 
simplest form this is a liollow flask-shaped horny piece, con- 
sisting of a dilated ba.sal portion iind a terminal spiniform portion 
with an orifice at the apex; but its structure is frequenUy com- 
])licatcd by ac’cessory processes and outgro^vths wOiich aid copii lo- 
tion and serve to protect the delicate point from injury, in the 
breeding sea.son tlie male depo.sits drops of sjxirm on a sheet of 
webbing, picks it up in these flasks by means of capillary fttlrac- 
tion and (‘arrios it about until he falls in with a female. During 
pairing he tlirusts the tip of these organs into the seminal vesicles 
of the female and the eggs arc fertilized as they pass out of the 
oviduct. Cases of parthcnogenetic reproduction, or re];roduction 
without the intervention ot the male, have been recorded in 
the case of twm genera {Filistali and Tegcnmi), and may be 
commoner than is usually supposed. All spidc.rs are ()vif)arons. 
The number of eggs produced at a time varies enormously accord- 
ing to the species, from about half a dozen, more or less, in some 
ant-mimicking Attidae or jumping spiders to many luindrcds in 
the larger orhicular-wcbbed spiders of the family Argyopidac, 
The first act of the female after oviposition is to wTap lier eggs in 
a casing of silk commonly called the cocoon. The cocoon varies 
greatly in size, shape and consistency according to the nature 
of the sj)ider that makes it, Sc'-.ic^'T.ies^ as in Pholcus, it is 


merely a thin network of silk just sufficient to hold the eggs 
together. More often it consists of a thick felling of .silk, eitluT 
spun in one continuous piece into a globular form, as in the 
AviculariidaCf or composed of two plate-like pieces, an upper 
and a lower, united at the edges and lenticular in shiipc, as in 
.some of the Lycosida\ Sometime#* it is woolly and lloccuk'nt, 
sometimes smootli like parchment, and its shaixj dej^ends in a 
large measure upon the habits of the fcniiile towards Jier offspring. 
As a rule tprestrial spiders guard the (XM'oon in the pcrinaneiu 
burrow, as in the tra{)-door sj)iders, or in the .silken retreat whi* fi 
a(‘t.s as a temponiry nurserv, us in the SaJli(id(U\ Otlier spei icv 
of wandering Jiabits carry the.nx'oon about with them, sometinu 
attached to the spinnerets, as in the Ly.osidac, sometinx.' 
tucked under the thorax, as in llu‘ large tro])i<‘jil hou.sc-spider, 
lleteropoda rcgiiu one of llie i'luhionidac. 'i'lie females of somr 
snare-spinning spec'ics, like the I*hol(id(H\ carry it in their ja.ws; 
hut in the case of the Argyopidac the fi'iuivles usually lc.a\e the 
cocoon to its fate as soon as it is (‘onstructed, sometiincs rolling 
it in a leaf, sometimes attacliing it by a stalk to a brancli. li 
is in this and related families tlmt tlic greatest divcr.ily in the 
colour and form of the coc.o(»n is found, lii these .s])id(‘r.*<, t( (», 
the newly-hutched young shift, for thciosi lvt's as .soon as tl; y 
emerge from the ccu'oon; in ollurs that guard tlic <f)coon the 
young stay for a longer or shorter lime under their moihcr'.s 
protcetion, those of the wandcTing JArosidar climbing nn her beck 
to be carried about with her wherewr she goes, 'there is no 
mctamoiphosis during growth such as occurs in some ins('( Ls, 
the young being hatched with its full ('onjpU inent of appendages 
and only differing from its parents in ( haraef ers of com|)aralivcly 
minor importance. Growth is ac(^omp.niie(l l)y a .successii>n of 
moults, tlic spider emerging from its old skins by means of a 
fracture which extends along the front and .sides of the cephalt^- 
thorax just beneath llte edge of the carayvice. Jt i.s only at the 
final moult that the sexual organs are mature, tl)e two sexc.s 
being alike in tlic earlier stages of growth. Until maturity is 
reached the spider has the power to repair lost or damaged liml).s. 
If a limb he lost at an earl>' stage it may be ixsgrown in perfection ; 
blit at later .stages it is only imj>erfe<'tly rejToduced and i.s 
shorter find thinneT than the other limbs. Kapidity of growth 
and longevity vary greatly according to rircum.stancc.s and to 
the specie.s. In northern and lernperute latitudes wliere in.sccts 
disappear in the winter, species of Argyopidae like Aranca diadc- 
mala, live only for a single season. 'J’iie }'oiing emerge from the 
cocoon in the e.irly si)ring, grow through th(^ summer, and reach 
maturity in the early .'lutinnn. 'i’iie .sc xcs then pair and perish 
.soon after the female has const ructinl her (’o{X)on. Species of 
other families Cluhionidac) may live for a few sca.sons, 

hibernating in the soil or amongst (k^ad leaves; and examj>li..s 
of the larger .sj)i(lcrs {Aviculariidae) have l.)een kept alive in 
captivity for several years. 

Owing to the smaller size of the male and the greater voracity 
of the female, tl)e male makes his adv'aiices to liis mate at the 
ri.sk of ]jis life and is not infre(|U(!rnly killed afal eat(‘n by her 
either before or after pairing has been effect (^d. J^’ully aware of 
the danger, he pays Jiisaddre.ssfis wdth ext reiiu? caution, frequently 
waiting for liours in her vicinity before*, venturing to come to 
close quarters. Males (»f the Argyopidor hang on the outskirts 
of the webs of the females and .signal their presence to her by 
jerking the radial tlircads in a pecnli.ir manner. Other web- 
spinning .sf)idcrs {'regmaria) have .sf>irjewhat similar habits; and 
t.iiC male of the park-w-eb .si>ider (Alypus), one of the Mygalo- 
morphae, taps the walls of llje lulailar w I) of the female before 
daring to bite a hole in it and de.seend into her burrow. Most 
curious of all is llie coiirtslup of tiie male.s of .some species of 
Saliicidae, or jumping spiders, w hich arc deccu-ated with plumes 
or coloured slripes or iridesceni j)atches. T'hese tliey display 
before her, posing and performing extraordinary antics in her 
presence exactly as cock birds behave Icjwards Ihvir ]»ejis. La.stly, 
the male.s of some species of spiders differ from the females in 
possessing stridulaling organs eonsi.sting^ iS lu^rny ridgc.s and 
spikes and lodged cither between the mandible and palpu.s a.s in 
some .species allied to Linyphia, one of the Argyopidae. or between 
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the cephalo-thorax and abdomen as in Steaioda, one of the 
Theridiidae and Cambrid^ea^ one of the Agalenidae. It is believed 
that the males of these species signal to their females by means 
of the sound these organs emit. The greatest disparity in size 
between the sexes is met with in the tropical genus Nephila, 
the females of which are gigantic representatives of the Argyopi- 
dae. The male, however, is a veritable pigmy beside the female, 
and during copulation presents the appearance of a parasite 
attached to her abdomen. It has been suggested that the 
diminutive si/e of the male is of great advantage to him during 
('oiirtshif), because he is enabled to move easily thereby to escape 
from her clutches should she turn upon him with hostile intent. 

All spiders possess a pair of poison-glands, one in each of the 
chelicerae or mandibles and opening by means of a duct at the 
tip of the fang. The primary function of this poison is to kill 
the prey upon which they fe(‘d, its action being very rapid upon 
insects. In a great majority of cases, however, it is comparatively 
innocuous to human beings, despite legends to the contrary 
that have arisen in connexion with certain species like the 
tarantula. 'J'he bite, however, of any spider, strong enough to 
pierce the skin, may give rise to a certain amount of local inflam- 
mation and pain dt'pending principally upon the amount of 
poison injected. "I’he bite, for example, of large species of the 
family Avicnlnriidae^ sometimes called Mygale.s, and sometimes, 
but erroneously, known as tarantulas, species which have fangs 
half an inch long and as sharp as needles and a considerable 
quantity of poison, may be very painful, though seldom serious 
provided the health of the patient be good. There is one possible 
exception, however, to the innocuous nature of the poison and 
this is supplied by the species of the genus Lathfodectus^ one of 
the Theridiidae, There is no actual proof that this spider is 
more poisonous than others, but it is a significant fact that its 
species, inhabiting countries as widely separated as Chile, 
Madagascar, Australia, New Zealand and South Europe arc 
held in great fear by the indigenous population, and many stories 
arc current of serious or fatal results following their bites. 
Many of the species of these spiders, moreover, are very conspicu- 
ously coloured, being cither wholly black or black relieved by 
fiery red spots, forcibly suggesting that they are warningly 
coloured. Some of the species of Avietdariidae also appear to be 
warningly coloured with Iflack or black and red, and their colora- 
tion is associated with the urticating nature of their bristles, 
which makes them highly unpalatable to vertebrate foes. So 
far as is known, however, only the large spiders belonging to 
this group possess this special means of defence, and in many 
other species this is accompanied by highly-developed stridu- 
lating organs resembling those of rattlesnakes and scorpions = 
in function. Others again, like Gasteracantha and Aerosotna, 
belonging to the Argyopidaej are armed with sharp and strong 
abdominal spines, and these spiders are hard-shelled like beetles 
and arc spotted with black on a reddish or yellow ground, their 
spines shining with steel-blue lustre. The majority of spiders, 
however, are soft-skinned and succulent, and are tasty morsels 
for insectivorous reptiles, birds and mammals. Hence as a very 
general rule the coloration makes for concealment under natural 
conditions of existence, and the instincts which lead to conceal- 
ment are very highly developed. As instances of procryptic 
or relative coloration may be mentioned that of the species of 
the genus Dolomedes, one of tlie Lycosidae, which lives amongst 
reeds and is marked with a pair of longitudinal yellow lines which 
harmonize with the upright stalks of the vegetation, and Lycosa 
piefa, which lives on the sand, can scarcely be seen on account 
of its mottled pattern : Sparassus smargdulus and the .species of 
Perucetia^ which are found amongst grass or low green herbage, 
arc mostly green in colour, and Salticus scenicus is banded with 
white and black to match the grey tint of the rocks and stone walls 
on which it hunts its prey. Similar instances of protective colora- 
tion could be cited without end. Sometimes the shape of the I 
spider combines with the colour to produce the same effect, as in ! 
the species of I lohorus, which as they hang in thin shabby-looking ‘ 
webs exactly resemble fragments of wind-blown rubbish. The , 
success of procr\’ptic coloration depends, however, very largely i 


upon Btillness, and the instinct to keep stationary without moving 
a limb is a marked characteristic of all spuiers unless engaged in 
hunting or fleeing from imminent danger. The instinct reaches 
its higiiest development in the phenomenon miscalled '' death 
feigning/’ Spiders of various families will, when alarmed, lie 
absolutely still with legs tucked up and allow themselves to be 
pushed and rolled, and handled in various ways without betraying 
that they are alive by the slightest movement. But it wouhl 
be absurd to suppose that they are in reality pretending to be 
dead, because there is no reason to think they can have any 
knowledge of death. They are merely practi.sing the inherited 
instinct to lie motionless, movement being the only indication 
of the presence of living prey known to many insectivorous 
animals. When concealment is no longer })ossible terrestrial 
species, like the Lycosidae, dart swiftly to the nearest shelter 
afforded by crevices in the soil, stones, fallen leaves or logs of 
wood, while those that live in bushes, like the Argyopidav, drop 
straight to the* ground and lie hidden in the earth or in the fallen 
vegetation beneath. 

The extent to which procryptic coloration and instincts 
favouring concealment are developed indicates that generation 
after generation spiders have been subjected to j)ersecution 
from enemies. No- doubt large numbers are devoured by 
insectivorous birds, mammals and reptiles, l.)ut the mortality 
due to them and other foes sinks into insignificance, beside that 
caused by the persecution of hymenopitirous insects of the 
families and Pompilidaej especially of the latter, 

many species of which systematically ransack the country for 
spiders wherewith to feed their young in the breeding season. 
It is no exaggeration to say that countless thousands of spiders 
of all families are annually destroyed by these insects, and there 
is no reason to doubt that destruction on at least as great a scale 
has been going on for centuries, too many even to guess at. 
Hence it is probable that no factor has had a greater influence 
than these wasps in moulding the protective instincts and habits 
of spiders. One interesting phenomenon in spider-life seems to 
be directly and certainly traceable to this influence, and that is 
mimicry of ants. In several families of spiders, but princijmlly 
in those like thC'Clubimidae and Sdticidae, which are terrestrial 
in habits, there are species which not only live amongst ants, 
but so closely resemble them* in their shape, size, colour and 
actions that it requires. a practised eye to distinguish the Arachnid 
from the insect. Now the Pompilidme or mason wasps provision 
their x:ells with insects of many different kinds, as well as with 
spiders; but, of the hundreds of species of these wasps that have 
been descried from different parts of the world, .only one is 
known to use ants for this purpose; and this species is not one 
that preys upon spiders. On the other iiand it lias been specially 
recorded of two of the species of spider-destroyers that they have 
great dislike and apparent fear of these little poisonous Hymeno- 
ptera. So, too, does it appear that ants are entirely immune to the 
attacks of Ickneumanidae, which destroy hosts of other insects 
and of spiders by laying their eggs upon their bodies. But 
since ants are not persecuted by these two families of Hymeno- 
ptcra, the greatest enemies spiders have to contend with, it is 
evident that mimicry of ants is of supreme advantage to spiders. 
Ants, however, arc not the only animals mimicked by spiders. 
Some members of the Argyopidae (Cyclosa) arc exactly like small 
snails ; others (Cyrtarachne) resemble Coccinellidae in shape and 
colour. Now, Coccinellidae (ladybirds) are known to be highly 
divstasteful to most insectivorous mammals and birds, and snails 
would be quite unfit food for the Pompilid or Ichneumonid 
larvae, so that the reason for the mimicry in these cases is also 
perfectly clear. The exact extent, how’ever, to which each 
particular class of enemy has affected the protw tive habits 
and attributes of spiders is by no means always evident; and it 
is impossible to discuss the question in detail withiii the limits 
of a short article. But two instances of extreme deviation from 
the ordinary mode of life due, apparently, like ant-mimicry, 
solely, if not 'wholly, to the persecution of Hymenoptera, may be 
''ited as illustrations of the profound effect upon habit brought 
about by long-continued persecution from enemies of this kind. 
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Tbis tkfnation is the adoption of an aquatic mode of life by 
the European fresh-water spider (Argyroneta) and by the marine 
spider Desis, which is found on the shores of the Indian and Pacihe 
Oceans from Cape Colony to eastern Australia. Bests lives 
invariably between tide-marks upon tlie rocks and coral reefs, 
and may be found at low tide cither crawling about upon them 
or swimming in tidal pools and feeding upon small fish or crusta- 
ceans. As the tide rises the spiders take refuge in crevices and 
spin over their retreat a sheet of silk, impervious to water, 
beneath which they lie in safety with a supply of air until the 
ebb exposes the site again to the sun. The fresh-water spider 
{Argyroneta) lives amongst .the weeds of lakCvS and ponds and, 
like Desis, is quite at home beneath the water either swimming 
from spot to spot or cmwling amongst the stems of aquatic 
plants. As a permanent home the spider makes beneath the 
surface a tliimblc-shapcul web, with inverted mouth, anchoring 
it to the weeds. lie then ascends to the surface, carries down a 
bubble of air and r(‘le.'i.ses it inside the mouth of the silk-lhimble, 
thus replacing a (’orlain amount of water. This action is repeated 
until the domicile is filled with air, when the spider takes 
possession of it. The spider owes its name Argyroneta or the 
silver swimmer to its silvery appearance as it swims about under 
water enveloped in air, and its power to retain an envelope of 
air on its sternum and abdomen depends upon the cin'umstance 
that these areas are beset w'ith hairs which prevent the water 
reaching the intcgum(;nt; but the air retained by these hairs 
can be n^leased when the spider wishes to fill its subaqueous 
home with that element, Argyroneta feeds princifially uj>on 
flics or gnats, which it seizes from below as they light upon the 
surface of the water. In the breeding season the male spins 
a bell or thimble near that of the female and joins the two by 
means of a silken passage. The female attaches her eggs to the 
inner wall of her own home, and the young when large enough 
to shift for themselves have the bell-making instinct fully 
developed. Since the adoption of an aquatic mode of life by 
Desis and Argyroneta involves no increased facilities in getting 
food, and merely sulistitutcs for ordinary terrestrial enemies 
fishes and crustiiceans in the former case, and fishes, amphibians, 
and insectivorous water-inserts in the latter, the supposition 
is justified tlmt the change in environment is due to the unre- 
mitting persecution of Potnpilidae and Jehneutntmidae, which 
would not venture to pursue their prey beneath the water’s 
surface. The habits of certain other spiders suggest the origin 
of the perfec't adaptation to aquatic conditions exhibited by 
Desis and Argyromta, The nature of the integument and its 
hairy clothing in all spiders enables them to be plunged under 
water and withdrawn perfectly dry, and many species, even a,s 
large as the common English house-spider (Tegenaria), are so 
lightly built that they can run with speed over the surface of 
standing water, and this faculty has been perfected in genera like 
Pirata, Dolomedes and Triclaria, which are always found in the 
vicinity of lakes or on the edges of rivers and streams, readily 
taking to the water or running down the stems of water plants 
beneath its surface when pursued. Some species of Dolomedes, 
indeed, habitually construct a raft by spinning dead leaves 
togcfther and float over the water upon it watching for an 
opportunity to dash upon any insect that alights upon its 
surface. 

Geologically, spiders date from the Carboniferous Period, Arthro- 
lycosa and others from the coal beds of Europe and North Ameriai 
being closely allied to the existing genus Liphistiua* Kemain.s of 
spiders from’ the Baltic amber beds of OHgoceiie age and from nearly 
coeval fluviatile or lacustrine deposits of North America belong to 
forms identical with or closely related to existing genera, thus 
proving the great antiquity of our present spider fauna. (K. J . P.) 

SPIELHAGEN, FRIEDRICH VON (1829- ), German 

novelist, was bom at Magdeburg on the 24th of Fel)n-ary 1829. 
He was brought up at Stralsund, where his father v/as in i8.'^5 
appointed government architect; he attended the gymnasium 
there, and studied law, and subsequently literature and p’.Jlo- 
sophy, at the universities of Berlin, Bonn and Grcifswald, On 
leaving the university he became a master in a g^^mnasium at 
Leipeig, but upon his father’s death in 1854 devoted himself 
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entirely to writing. After publishing Klata Verc (1857) and 
Auj der Diine (1858), he obtained a striking succ'ess with Proble- 
inatische Naturen (1860-1861), one of the best novels of its time; 
it was followed by Die von Ttohenstein (186;^). In Reih' und (ilied 
(1866), Hammer und Amboss (1869), Deutsche Pioniere (1870), 
Alheit voran / (1872), Siurmfiut(\H^()), Plattland ( 187S), Quisisana 
(1880), Angela {i^^i), Uhlenhans (1884), Kin neuvr yV;/7n7^(i88()), 
Faustulus (1897) Freigetmen (1000). 8pit‘lhiigen\s l)t‘st 
work was produced betweeu Ihe years i8(io and .1876 ; be wrote 
nothing after Sturmflut which ('an be cornparc'd with that power- 
ful romance. His novels ronii)ine two elements of cspe(’ial 
power, the masculine assertion of liberty which n'nders him the 
favourite of the intelligent and progressive citizen, and the nith- 
le.ss war he wages against the self-indulgeiu c of tlu^ age. Ilis 
lov'e of the sea, derived from an early rcsidciu'c at Slralsund, 
Introduces an ('k'ment of poetry^ into his no\cls which is some- 
what rare in German fiction. Spielhagen's tlramalit' productions, 
Hans und Crete (1S68) and Tdehe jiir l.iehe (1875), and otluTs, 
cannot (^omjiare with his novels. From 1878 j 884 he was (‘ditor 
of W cstermann" s Monatshclte. 

Spidhagen's Samtliche ^VeYke were pii]>lislicd in 1871 in sixteen 
voliiiiies, in 1878 in fourteen vohitncs ; his SchutlUhv h'oniauf in 
189S (22 vols.), and these w<tc followed by a new stsies in 1902. 
See his aulohiography, Finder und F.r finder (z vols., i8()(>); also 
C. Karpdes, F. Spielhagen (1889), and 11 . and j. Hart, Kritischa 
Wafienfiange (i88()). 

SPIESS, CHRISTIAN HEINRICH German writer 

of romances, was born at Freiberg in Saxony on the 4th of April 
1 755. For a time an actor, he was ap])ointe.d in 1788 controller 
on the estate of a cerUiin Gounl Kiinigl at Belzdiktiu in Bohemia, 
where he died, almost insane, tlie result of his weird fancies, on 
the xyth of August 1799. 

Spicss, in his Ritter - , Riiuher- und Gctsler-Romane, as they are 
('uiled- siorievS of kniglils, robbers and ghosts of the “ dark ” 
ag('s — the idea of which he borrowed from Goeth(‘’s Cbtz von 
lietlichingen and Schiller’s Rduffer and Ceisterseher, was the 
founder of the German Schauerroman (shocker), a styl(? of writ- 
ing continued, though in a finer vein, by Karl Gottlol> Oamer 
(1758-1817) and by Goethe’s l)rother-in-law, (‘hristian August 
VuIpiiiB. These stories, though apixmling largely to the vulgar 
taste, made Spiess one of the most widely read authors of his 
day. The most popular was a ghost story of the T3th century, 
Das Petermdnnchen (1793); among others were Der alte Vberall 
und Nirgends (1792); Die Lbwenritter (1794), and Hans Heiling, 
vierter und leister Regent der Erd- Luft- Feuer und W asset- 
Geister (1798). Beside numerous comedies, Spiess wrote, antici- 
pating Schiller, a tragedy Maria Simrt (1784), which was in 
the same year performed at the court theatre in Vienna. 

See Karl Coedeke, Grundriss, v, 506 sqq.; Miiller-Fraureuth, Die 
Ritter- und Rduberromunff J 'alle, 1894). 

SPIKENARD, or Nard (O. PV. spiquenard, J-at. spica nardi, 
from spica, ear of corn, and Gr. vaphos, Pers. nard, Skt. nalada, 
Indian spikenard, from Skt. nal, to smell), a celebrated per- 
fume which seems to have formed one of the most durable 
aromatic ingredients in the co.stly ungiients used by the Romans 
and Eastern nations. The ointment prepared from it (“ oint- 
ment of pistic nard ” ^) is mentioned in the New Testament 
(Mark xiv. 3-5; John xii, 3-5) as being ** very costly,” a pound 
of it being valued at more than 300 (lenarii (over £10), 1’his 
appears to r(?pres(int the pri(x;s then current for the best quality 
of nard, since Pliny (H.N. xii. 26) mentions that nard spikes 
reached as much as too denarii per tb, and, although he does 
not mention the price of nard ointm(?nt, he states (xiii. 2) 
that the “unguentum cinnamominum,” a similar preparation, 
ranged from 25 to 300 denarii according to its (piality. Nard 
ointment also variecl considerably in price from its liability to 
sophistication (Ibid, xii, 26, 27; xiii. 2). The genuine ointment 

1 The meaning of the word ” pistic ” is unccrtairi, some rcjndering 
it “ jjenuine/* oth(.Ts *' liquid,” and others taking it for a local name. 

« The use of alabaster vessels for preserving these fragrant 
unguents was customary at a very early period. Theophrastus 
{c, 3T4 B.c.) states that vessels of lead and alabaster were best for the 
purpose, on account of their density and cockiness, and their power 
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(unguenium nardinutn xive foliatum) contained costus (the loot 
of Saussurea lappa), ainomum (the fniits of Amomum catda- 
momum), balm (the oleoresin of Bahamodendron opobalsamum) 
and myrrh, witli Indian narcl (ibid, xiii. 2). 

The exact botanical ponree of the true or Indian nard was 
long a matter of uncertainty, the descriptions given by ancient 
authors being somewhat vague, but it is now identified as 
NardostaaJiys jatamand, a plant of the valerian order, the 
fibrous root-stocks or ** spikes of which are still collected in 
the mouniiiitis of Bhotan and Nepal. The name “ spike 
is applied a.pparcntly from its resemblance in shape to a spike 
or ear of bearded corn. The root is crowned by the bases of 
.scvcTal stems, each about 2 in. or more in length and as 
l.hirk as the fing(;r. To these the fibrous tissue of former leaves 
adh- res and gives them a peculiar bristly appearance. It is 
this portion that is chiefly collected. 

Oih'T and inferior v.'irietics of mud are mentioned by Dioscorides 
nu! suhscqnoiit writovf?, (x'ltic nard, obtained ironi the Li airian 
/ilp.s «'uul Istrja, consisied of the roots of plants also belonging to 
ihr order (Va/ry/:i7m cvUicii and V* saxaiilis). Tins was 

*. :;]vrMed lo tljo i..nd Ibeiicc to Ji,'rypt. and was used in llie 
]»/(. p.ir.ilioii of bnlhij. Mountain nard was collected in Cilicia and 
S and i:; sniipofa d 1(» luivc consisted of the root of Valeviafia 
'i'ue false nard of J)au])hin6, used in later iinics, and 
j iiii .'mploy*. .! as a cliarai in Switzerland, is the root-stock of Allium 
vicl'^riah'c. It a sin/pdar resemblance to the spikes of 

I'.'.di m nard. bui is d ‘'.•rjid of fra'p'ance. It is remarkable that all 
the nards h'-long I 0 I'k* mUiiivd order Valrtinvacraa, the odour of 
v.de-’i an being considerefl <Usa.tTreeable at the present day; that of 
J\aiuostiichys 'ju'ianiansi is intermediate but ween valerian and 
j)ate!ioulj, althoug'h more agretaldo tlaui either, 

TI}'.’ nain'; " s hk •nard *' li v; e.lso I con r\]'.,-li(‘d in later limes to 
Fc*rc*'al jd.uils. The spilrenar.l of llm United States is Arciliu 
viiis'i, and another speeies of the same genus, A . nndicaulis, or wnd 
ha: sapaiilla, is kmnrn a.s “ wild spilo-jau'd.*' In 1lic West indies 
iiypi's i'.uavc^ilciis is Called “ Sjulicnard," and in Great Driiain the 
name “ jdoiighm.'ji's spilrcnar<l “ is given to Irmla conttza, 

SPILLIKINS (M.D., ypdlekcu, littio pin), or J ackstraws ( origi- 
iipdiy “ jerk-straws a game of .some antiquity played with 
a set of slender .sticks of wood, bone or ivv)ry, from 3 to 6 in. 
long, gencjrally carved to represent weapons and utensils of 
^^^rlous kinds, which arc thrown in a heap haphazard upon the 
table. The players then endeavour in turu to extricate f om 
llie heap, one at a time, as many straws fis possilile, without 
moving any exc(?j)t the one angled for. I’lie player obtaining 
tlie most strawi wins. The giune is called in Trench jouchch 
and in Gcrmtm P'cder spiel, 

SPINA (Lut. lor a thorn, or ])rickle, also Ixickbone, wdiencc 
Fpiiie), in arclutecture, the term given to tlie low podium 
V .dl which divided the circus of the Romans and round which 
the charious ran; at each end of it was the meta or goal. On 
co:n.s, gems and bas-reliefs it is shown with numerous other 
liMturcs on it, such as obelisks (of which those from the spina 
of the (iircus Maximus are now in the piazzas of the Lateran 
and del Popolo), small acdicula. or pairs of columns carrying 
an entablature, altars, statues, troj)hles, 6cc. 

SPINACH {Spin acid olcracca), an annual plant, a member of 
the natural order Chcnopjdiacvac, which has been long culti- 
va:(‘d for the sake of its succulent leaves. It is probably 
<ii Persian origin, being introduced into Ihiropc about the 15th 
c..ntur}*. It should lie grown on good ground, well worked 
{'.r.fl well manured; and for the summer crops abundant water- 
in.;’ will i)e ncces.sary. 

Tlie sowing of winter spinach should be made early in 
August, and anoilier towards tlic end of Hut month, in some 
rhcltcred hut not .sliadcd situation, in rows 18 in. apart-— the 
plants, as tlui> ad\’nncc, being tliinncd, and the ground hoed, 
ily the beginning of winter the outer lea\'cs will liavc become 
Til for use, and if ihe w'Cather is mi!d successive gatlicrings may 
l.c obtained up to the beginning of May. The prickly-seeded 
and the Flanders arc the be t for winter; and these should be 
thinned out early in the autumn to about 2 in. apart, and later 
of rosisling the penetration of the ointment into their su])Stancr. 
i’liny also jvcommRiids alabaslcr for ointment vases. For small 
qnantilicis onyx vessels seem to have been used (Horace, Carm, iv. 
J2, lines 10, 17). 


on to 6 in. The lettuce-leaved is a good succulent winter sort, 
but not quite so hardy. To afford a succession of summer 
spinach, the seeds should be sown about the middle of February, 
and again in March; after this period small quantities .should 
be sown once a fortnight, as summer spinach lasts but a very 
short time. They arc generally sown in shallow drills, between 
the lines of peas. If a plot of ground has to be wholly occu- 
pied, the rows should be about i ft. apart. The round-seeded 
is the best sort for summer use. 


The Orach or Mountain Spinach {Atriplex horten$is),K mcmt:cr of 
the same order, is a lall-growiug hardy annual, whose leaves, though 
coarsely flavoured, arc used as a substitute for spinach, and to correct 
the acidity of sorrel. Tiic wJiite and the green arc the most desirable 
va.ricties. Tlie plant should be grown quickly in rich soil. It may 
be sown in row.s z ft. .apart, and aliout the same dist.ance in the row, 
about March, and for succcs.sion again in June. H needful, water 
must be freely given, so as to ni Lintain a r.ipid growth. 

The New Zealand Spinach {'J'rtya{rnnia cxpanF.a-), natural order 
Ficoideue, is a half-hardy annual, native 01 New Z(‘aland, sometimes 
used as a substitute for .spinach during the fiinnmer nionth.s, but in 
every way inferior to it. The seeds should lie .sown in March, on a 
gentle hot- bed, having been previously stetpcjd in water for several 
hours. The seedlings shoul'.l bo potted, and placed under .a frame 
till the end of May, and should then be planted out in light rich soil. 
The young leaves’ are those which arc gailicrcd for use, a succession 
being produced during summer and autumn. 
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iqo. I. — Transverse Section of the 
Spinal Cord and its Membranes. , 


SPINAL CORD, in anatomy, that pr.rt (;f the central nervous 
system in man which lies in tlie spinal canal formed by the ver- 
tebrae, and renchc.s from the 
foramen magnum to the lower 
margin of the first lumbar 
vertebra. It is about 18 in. 
long, and only occupies 
the upper two-thirds of the 
spinal canal. The cord is 
protected by the same three 
m(‘mbranes v/hich surround 
the brain. Outside is the 
dura mater, which differs 
fn)m that of the brain in 
not forming a periosteum 
to the hones, in sending no procxsscs inward, and in ha\'ing no 
blood sinuses cncloscfd within its walls. In other words the 
spinal dura mater is the continuation of only the inner or cere- 
bral layer of the dura mater of the .skull. Inside the dura mater 
is the arachnoid, which is delicate and transparent, while between 
the two lies the sub-dural space, which reaches down to the second 
or third sacral vertebra. 'J'he pia mater is the innermost cover- 
ing, and is closely applied to the .surface of the cord into 
the sub.stanceof which it sencl.s prnce.ssrs. Between it and the 
arachnoid sub- arachnoid space, which is much lirger than 

the siih-dural and contiiin.s the ccrebro-spinal fluid. Across 
this spare, on each side of the cord, run a scries of processes of 
the pill mater arranged like the teeth of a .saw ; by their apices 
they are attached to the dura mater, while their bases are 
continuous with the pia mater surrounding the cord. These 
ligaments, each consisting of tv.Tnty-one teeth, arc the liga- 
menta dcniiailata, and by them the spinal cord is moored in the 
middle of the ccrebro-spinal fluid, 

Tlic spinal cord itself is n cylinder slightly flattened from 
before backward. In the cendcal region it is enlarged w^hcre 
the nerves forming the brachial plexus come off, v hile opposite 
the lower thoracic \'crtebrac the lumbar enlargement m.arks 
the region whence the lumbo-. sacral nerves arc derived. (See 
fig. 2.) Opposite the second lumbar vertebra the cylindric.al 
cord becomes pointed and forms the conus inednllaris, from 
the apex of which a glistening membranous thread runs down 
.^mong the nerves which form the cauda equina, and, after 
blending with the termination of the dural sheath, is attached 
to the back of the coccyx. 


In a transverse section of the cord two median fissures arc seen; 
the anlcro-mcdian (st;e fig. 3, \) is widf*, and reaches about a third 
of the way along the antero-])osterior diameter of the cord; it is 
lined by the pia mater, which, at its orifice, i'' thickened to form a 
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glistening band, known as the linea stlend^ns) in front of this lies 
the single anterior spinal artery. 

The postcro-mcdiaii lissure (fig. 3, P.) is much deeper and narrower, 
and has no reflection of the pia mater into it. W'nerc the posterior 

nerve roots emerge (fig. 3, P.K.) is a 
depression which is called the posUfo~ 
lateral fissure fVrliiio betwet^n this and 
the postero-median a slight groove is 
seen in the cervical region, tlic para- 
median fissure (fig. 3, P.M. see also 
fig. 2) . On looking at li g. 3 it will be seen 
that the anttTior nerNO roois(A.K.) 
do not emcTge from a definii.e lissure. 

The spijuil cord, like the brain, 
consists of grey and while matter, 
but, as lliere is here no representa- 
tive of the cortical grey matter of 
tlie brain, the white matter entirely 
surrounds the grey. In section 
the grey matter has the form of an 
11, the 'cross bar forming the grey 
conmissHve, In the middle of this 
the central canal can just be made 
out by the nalced eye (stJo lig. 4). The 
anterior limbs of the H form tlie 
anterior cornua^ while the posttirior, 
which in the greater part of the coni 
arc longer and tliinner, are the pos- 
terior cornua. At the ti]>s of these 
is a lighter- coloured cap (lig. 3, S.G.) 
wliich is known as the substantia 
gelatinosa RolandL On each side of 
tlie li is a slighter projtiction, tlui 
lateral cornu^ which is biist marked 
in the thoracic region (sw lig. 4). 

On referring to fig. 4 it will be seen 
th;’.t the grey matter has diflerent 
and cliarac tori Stic appearances in 
different regions of the cord, and it 
will be noticed that in tlie cervical and 
lumbar enlargerntmts, where the nerve 
to the limbs comes off, the anterior 
horns arc broadi'iied. 




D.P.T. A.R. 


Fic. 3. — Diagram to show the Tracts 
ill ilie Spinal Cord. 

A. Antcro-median lissure. 

P. Pofitcro-mediun fissure. 

A. R. Anterior nerve roots. 

P.R. Posterior nerve roots, 

P.M. Paramc«.iian lisbiue. 

S.G. Substantia gclatinosa. 

C.T. Tract of Goll, 

B. T. Tract of Burdach. 

C. T. (’omma tract, 

O A. Oval area. 

L.T I.issaucr’s tract. 

J . T. D 'rec t cerebellar trrx t. 

T/ b Gowers' tract. 

C. P.T. Crossed pyramidal tract. 
L.B.ii Lateral basis bundle. 
A.H.B Anterior basis bundle. 

D. P.T, Direct pyramidal tract. 

Histologically the grey matter is made up of neuroglia, medul- 
lated and non-medullated nerve fibres, and nerve cells (for details sec 
Nkrvous System). The iierv(? cells are arranged in three main 
columns, ventral, intermedio-lateral and posterior vesicular. The 
venfrcJcell column has the longest ctlls, and these are again sub- 
divided into antero-mcsial, antero lateral.postero-latei aland central 
groups. The intermedia lateral cell column is found in the lateral 
Eom of the thoracic region. 


Fig 2. — Diagram of the 
Spinal Cord as seen from 
behind. 

CVi shows the level of the 
1st cervical vertebra*, CVv of 
the 5tli cervical vertebra: 
DVii of the 2nd dorsal 
vertebra; DVx of the lolh 
dorsal vertebra; DVxii of 
the 1 2th dorsal vertebra; 
LVii of the 2nd lumbar 
vertebra. 





Fig. 4.— Sections of Spinal Cord- 
twice sc.do nsuure. 

1. (>rvical 

2. 'riioracic re ,iou. 

3. J.imilKLt’ tMil;‘.r;;ciiU‘nt. 

.|. Sacral rc;.;iou. 


The posterior vesicular or darkens column is also largely confined 
to the thoracic region, and lies in the mesial pait oi the posterijtf 
coniu. It is the place to 
wliich the sensory libres of 
the symjiathetic sysltm is- 
ceral alfercjits) run. Tiie 
white injitter, as has b- cn 
shown, surrounds tlie f.rvry, 
and passes across the mi luli^ 
line to form the white com- 
missiin\ wliich lit^s in front 
of the grew It is 
of neuroglia and medullated 
nerve libres, u liich aie ar- 
ranged in dcfiiiilc tracts, 
altboiigii in a section of a 
healthy cord these tracts 
cannot ho (listinguishcd oven 
with t he niicrosco] >e. T ht‘y 

have bei'iiaiid are still being 
gradually iuap]>ed out by 
jiathologists, physiologists 
and emlirvologists. 

On t racing a sensory nerve 
into tlie covvl (fig. 3, P.K.) 
through the jinsterior nerve ru(»t it will be seen to lie tpiitc doso to 
tlie mesial sideol the ]iosterior horn ot grey 111 Jb r, where most of it 
runs upwanl. Tlie next root higiu r up lakes liie. naiVK^ ])osition and 
jmslies tlie JormiT one toward the middle line, so that the lower 
nerve libres occupy an area close to 1 lie postero nu^liaii iissure known 
as tlie tract of Goll (fig. 3, G.'L'.), while the higher lii; more exLern.illv 
in the tract of Dunlack (Il.T.). 'I'lu! greater pait oi each nerve 
sooiuT or Liter ent(‘.rs tlie grey matter and comes into close relation 
witli the cells of Clarke's column, but some iibres run right up to the 
nucleus gracilis and cuneatus in tiu! medulla (see IIrain), while a It v/ 
turn down aiul form a d«‘scendiiig tnict, winch, in the upjnir part (»f 
tlio cord, is situated in thi; inner jiarl ol the liiiol of Bunfach and is 
known ixa tho comma tract (lig. 3, C.'r.), but lower down gradually 
shifts quite close to the posloro nualian fi.ssure e.nd forms llie owd 
area of idechsig (lig. 3, O.A.). It will be olivioiis IJiat both these 
tracts could not be seen in tht. same serction, ami tJi.U iig. 3 is only a 
diagrammatic outline of tlu ir jun itioii. 

A few fibres of each sensriiy nerve ascend in a small area known as 
Lissaucr*s tract (fig. 3, L.T.) on the outer siile ol the juiiderior nerve 
roots, and eventually enter the substantia gt!latim)sa. 

To the outer side of Lissauer's tract and lying dose to the lateral 
.surface of the cord is the direct cerebellar tract (lig. 3, D.C.T.), the 
fibres of w'liich ascend from the cells of Clarke's column to the cere- 
btdlum. As Clarke’s coluiun is only well rlevi lopeil in the thoracic 
region this tract obviously cannot go much lower, 

in front of the last ancfulso close to the lateral surface of the curd 
is another ascending tract, the tract of Gowers (fig. 3, 'J'.G.), or, as it 
is sometimes called, tlie lateral Hciisory fasciculus. It jirobably 
begins in the cells of the posterior horn, and runs u]> to join the 
fillet and also to reach tl-c ctrrebellum Ihrough llie superior cerebellar 
])odnncle. The crossed pyramidal tract (lig. 3, C.I'.'r.) lies iiiterii.i.1 
to the direct cerebellar tract, lietween it and tJie ]>osleri(>r cornu. 
It is the great motor Iract by which the fibres coming from the 
Kolaiidic area of the cereliral cortex are brought into touch with the 
motor cells in the anterior cornu of the 0|>[)usite .side. Tins tract 
extends right dow'ii to the fourth sacral nerve. 

In front of the crossed ]iyraniidal tract is the lateral basis bundle 
(fig. 3, L.B.B.), wliich jirobably consists of association fibres linking 
up ditferent segments of the cord. 

The anterior basis bundle (fig. 3, A.B.B.) lies in front and on Iho 
mesial side of the anteruir cornu, and through it ]ia.ss the antiric^r 
nerve roots. Like the lateral bundle it consists chielly of association 
fibres, but it i.s continued up into the medulla as the i>o.sierior 
longitudinal bundle to the igitic nuclei. 

The? direct pyramidal tract (fig. 3, D.P.T.) is a small bundle of the 
motor fibres Irom the Koiandic area, wliich, instead of crossing to 
the other side at the r’trcu.ssalion of the [)yramids in the medulla, 
runs down by thci side of the antero-median lissun;. Its fibre.s, 
however, keep on gradually crossing to the ojiposite sifle through tiie 
anterior w'hitc commissure of the cord, and by the time the nud- 
ihoracic region is readied it has usually disajipeaied. 

The roots of the sjiiual nerves in ihcj up])er j^art of the canal risj 
from the cord nearly opfjusite the ]>oints at which tin y emerge 
between the vertebrae, Init the fartlicr one passes down the iiigii<r 
tlie origin of each root becomes above its pmnt of emergence. Con- 
sequently the lumbar and sacral nerves run a long way down from 
the lumbar enlargement to tlieir spinal foramina and itie enclose I 
in the dural and arachnoid sheaths to form a mass like a Jiorse's lail, 
which i.s tlierefore known a.s the cauda etjuina. The relal ion bet wfjen 
the origin of each nervt.* and the spinous ])rocesses ol tlie vertebrae 
has been worked out by K. W. Ueul {Journ. Anat, and Phys.^ xxiii. 

341)* 

Emhryolotfy. — The early development of the neural tube from the 
ectoderm is outlined in tlie article on the Brain. When the neural 
groove becomes a lube it is oval in section with a very large laterally 
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compressed contra! canal (see fig, 5). The original ectodermal 
cells elongate and, radiating outward from the canal^ arc now known 
as sponmoblasts, while the inner ends of some of them bear cilia 
and so me canal becomes ciliated, A number of round cells, known 
as germinal cells, now appear close to the central canal, except at 
the thi^ mid-dorsal iij\d mid- ventral laminae (roof-j)late and floor- 
plate), From tlie division of these the primitive nerve cells or 
nouroblasts are formed ;iud these later on migrate from the region 
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Fig. 5. — ^Schema of a Transverse Section through the Early 
Neural Tube (young). 

The left side of the section shows an earlier stage than the right side. 

of the canal and shoot out long processes-^tho axons. The perma- 
nent centml canal of tho cord was formerly «aid only, to rej>rescnt 
the ventral end of tho large embryonic canal, the dorsal part being 
converted into a slit by tho gradual closing in of its lateral walls, thus 
forming the postero-median fissure, A. Rabinson, however, does 
not believe that the posterior fissure is any remnant of the central 
canal, and there are many jwints which .boar out his contention 
{Studiis in Anatomy ^ Owens CoUf^e, 1891), Tho most modem view 
(1908) is tliat the fissure is formed partly by an infolding and pailly 
from the original central canal. The antero-median fissure is caused 
by the ventral part of tho cord growing on each aide, but not in the 
mid-line whore no germinal cells are. 

The anterior norv^e roots aro formed by the. axons of tho ncuro- 
blasts in the developing anterior cornua, but tho ]>ostc*iior.grww into 
the cord from the posterior root ganglia (s«?e Nkrve : Spinal), and, as 
they grow, foi'm the columns oiCoU and Burdach, That part of 
the grey matter from wliich tho ventral, anterior, or motor nerve 
roots rise is known as tlu 5 basal lamina of the cord, while the more 
dorsal part into which the posterior nerve roots enter is the a/ar 
lamina, Thewe parts are important in comparing tlie morphology 
of the spinal cord with tliat of the brain. 

In the embryo iij) to the fifth month there is little diflerenoe in the 
appearance of Vht^ grey and wliite nnittcr of the cord^butat that time 
the fibres in tlie columns of Burdach accjuirc their medullary sheaths 
nr white substance of Schwann, the fatty matter of wluch is probably 
iibstractcd from the blood. Very soon after these the basis bundles 
myelonaie and then, in tho sixth month, the columns of GolL Next 
follow the direct ctTebdlar tracts and, in the latter half of the eighth 
month the tracts of Gowers, while: the fibres of. .the pyramidal aiul 
I-issauer’s tracts do not gain their medullary sheaths until just 
before or after birth. At first the spinal cord, extends as far as the 
last me.sodcrmal somite, but ncuroblasts, arc only formed as far as 
the first coccygeal somite-, so that belund that the cord is non-nervous 
and degenerates later into tlie filum tjerminalo. After the fourth 
month the nervous portion grows more slowly than the rest of the 
body and so the long cauda equina and filum terminale are produced. 
At birth the lower limit of the cord is opposite the third lumbar 
vertebra, hut in posf-iiatal development it recedes still farther to the 
lower level of the first. 

For further details see Quain's i. (London, lOoS); 

J. P. McMurrich, Development of the Human Body (i<)o<»). Most 
modem descriptions are founded on the writmgs of.W, His, r^ercnc('s 
to which and to other Jdtciature will be foiiUdiron p. 4f>3 
NMMtirricbVbook. 


Comparative An atomy the Amphioxus tiiere is littleldifleorence 

between the spinal cord and the brain; the former reaches the whole 
length of the body, and is of uniform calibre. It. encloses a central 
canal from which a dorsal fissure extends, to the. surface of the cord 
and it is composed of nerve fibres and nerve cells; most of the latter 
being grouped round the central canal or neurocoele, as tlu;y are in 
the human embryo. Some very lirge multi j i^lar ganglion cells are 
jffesent, and there. are also, large fibres known as ^ant fibres, the 
function of which is not clear. 

When the reptiles are reached the cord shows slight enlargements 
in the regions of the limbs and these become more marked in birds 
and mammals. 

In the lumbar region of birds the dorsal columns diverge and open 
up the central canal, converting it into a diamond-shaped space 
which is only roofed over by the membranes of the cord, and is known 
as the einus rhomboidalds. 

In all these lower vertebrates except the Anura (frogs and toad.s), 
the cord fills the wliolc length of the spinal canal, but in the liigher 
mammals (Primates, Qiiroptera ancl Insectivora) it gTX)ws less 
rapidly, and so the. )x>8texior part of the canal contains the cauda 
equina within its sheath -of .dura mater. In mammals below the 
anthropoid apes there, are no direct jj^ramidal tracts in the cord, 
.since the (lecussation of the pyramids in the medulla is comi)l(tc. 
Moreover, the crosst^d tracts, vary very much. in their proportional 
sire to the rest of the cord in different animals. In man, tor exami>le, 
they form 11*87 %.of the total cross area of th(^ cord, in the cat 
776 %, in the rabbit 5-3 %, in the guinca-].'ig 3%, and in the mou.se 
I *14 %. In the fiogno pyramidal tract is found. It is obvious, there- 
fore, tliat in the lower vertebrates tlie motor fibre.s of the cord aie 
Tiot so completely gathered linto definittJ tracts as they are in man. 

A good deal of interest bus lately l>e(^Il taken in a nerve bundle 
which in the lower vertebrates runs tlirough the centre of the central 
canal of the cord , and takes its origin in tiu o])tic reflex cells in close 
relation to the posterior commissure of the brain. Mon^ posteriorly 
(caudad) it probably acquires a connexion with the motor cells of 
the cord and is looked upon as .a .means by which tho muscles can lie 
made to actively resjiond to the stimulus of liglit. It is known as 
HeissneVs fibre, and its morjihology and physiology have been studied 
most carefully in cyclostoxnes and fishes. It is said to be present in 
the mouse, but hitherto no trace of it ha.s been found in man. It 
wa8'di.scoverod in 1800, but for forty; years luis been looked upon as 
an‘ artifact. 

See P. K. Sargent, ** OptioReflex Apparatus 6f Vertebrates/' B«//. 
Mus, Comp, ZooL Harvard, vol. xlv. No. 3 (July, 1904)1 also for 
general details R. Wiedersht^im, Comparative Anatomy of Vertebrates 
(London, 1907) : Lenhosaek, Bau des Nervensy stems (1895). (?', G. P.) 

Surgery of the Spine and Spinal Cord 

Fracture of the spine may ^ccur from indirect -tnolencc, as 
when a man falls from a height upon his head, or in a silting 
position; or it may result from direct violence, as when he is 
hanged, or as when he is /run over by a loaded van, or in a 
fall from a height across a beam. The* vertebrae above the 
fracture being displaced from those below it, the spinal cord is 
generally torn across, and the parts of the trunk, or the limbs, 
which are supplied by the spinal nerves passing out from the 
cord below the seat of injury are of necessity cut off from their 
connexion wkh the brain, and -.at once deprived of sensation 
and of the power of voluntary movement. In some cases of 
fracture of the spine . there is at^lhe time marvellously little 
constitutional disturbance. The higher up the column that 
the fracture occurs the- more <iuickly does death ensue. If 
the fracture is in tlie middle of the back the patient may linger 
for several weeks, but even if he is lying upon a water-bed, and 
even if every care is taken of him, inflammation of the bladder 
and intractable bed-sores are apt to make their lypearance, 
and his existence becomes truly miserable. Operath^e surgery 
is unable to efiect much .in thtisc cases on account of the spinal 
cord being generally torn across or h^)elessly crushed. 

Curvature of' the spine may be due to deformity of the bodies 
of the vertd)r.ac caused by irregular pressure, or to the dis- 
integration of their anterior parts by tuberculous ulceration, 
knowm as Pott's disease or spinal caries. Thus the causes of 
spinal curs^ature arc very different, and it is necessary -that the 
actual condition be clearly recognized or treatment may prove 
harmful. Briefly, the curvature which is due to tuberculous 
disease requires absolute and continuous rest; the other, calls 
for well-regulated exercises. 

Lateral or rotatory curvature of the spine is a deformity whi^ 
comes on during the developing period of life, before the bodies 
of the vertebrae are solidly' formed. In young people whO'.aiv 
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•growmg Taipidly> and whose muscular system is weak^ the bad 
habit of standing, and throwing the weight of the body constantly 
on one leg, gives rise to a serious tilting of the trunk; or, if, 
when writing at a desk, they sit habitually in a twisted position, 
a lateral curvature of the spine is apt to take place. By con- 
stant indulgence in these bad habits the spinal column gets 
permanently set in a faulty position. Sometimes the tilting of 
the base of the trunk is due to a congenital or acquired differ- 
ence in thtJ length of tlie legs. In the concavity of the curve 
there is increased pressure, and, necessarily, diminished growth; 
in the convexity of the curve there is diminished pressure with 
increased growth. The patient’s friends probably notice that 
one shoulder is higher than the other, or that “ the hip is growing 
out,’* and unless means are taken to alter the abnormal distri- 
bution of pressure, the condition becomes worse, until complete 
ossification checks the further progre^ss of the deformity. The 
growth of the subject being completed, tlie deformity ceases 
to increase. -\nd when the growth is completed and the bones 
are solid and misshapen the condition is (^uite incapable of 
improvement. The usual curvature is one in which there is a 
convexity of the spine in the chest-region towards the right, 
with the right shoulder higher than the left. Compensatory 
curves in the opfX)site direction form in the loins and neck. 
Along with the lateral bending of the spine a rotation of the 
bodies of the verl.el.)rae towards the convexity of the curve 
takes place, the spinous processes turning towards the con- 
cavity of the curve. Since the line of the spinous processes 
of the vert(^brae can be easily tracied through the skin, their 
deviation may mislead the superficial observer as to tlie actual 
amount of the curvature. 

lb countera(!t this deformity in the earliest stages (and 
it is in the early stage that treatment effects most), the patient 
(generally a giri) should be encouraged to walk perfectly erect. 
Systematic exercises, to strengthen the muscles, of the liack, 
ought to be strictly and persistently carried out under the 
direction of ;a surgeon with the assistance of a skilled instructor 
of gymnastics. During the intervals of rest the child should 
lie upon her back on a firm board, and should avoid taking 
exercise which gives rise to weariness of the muscles; for when- 
ever the muscles become wearied she will attempt to take up a 
position which throws the strain on to her ligamentous and 
l.M)ny structures. One of the best exercises is to lay the patient 
on her face, fix her feet, and encourage her to raise herself by 
using the muscles of the back. Whilst she hangs from a trapeze 
the weight of the lower limbs and pclvi.s will help to straighten 
the spine as a whole, necessarily diminishing the increased 
pressure, upon the cartilagincnis b<Klies of the vertebrae towards 
tlie concavity, and increasing tiie pressure between tlie sides of 
the bodies towards the' amvexity. It is often a good thing to 
remove a girl with commencing lateral • curvature from the 
sedentary life of school or town and- to let her run wild in the 
country, exercising her muscles to tlie ^ull. 

If the deformity is due to inequality in the length of the legs, 
a high boot on the short leg may correct it. In some cases of 
lateral curvature a lilted scat is useful. Mechanical spinal 
supports ’’.are as expensive as they are inefficient. As a rule, 
indeed, tliey are positively harmful, in that they add to the 
weight of the trunk and hinder needful muscular dovelopmont. 

By kyphosis is meant an exaggerated degree of : roundness 
of the shoulders. It can be effaced only by constant drillings 
and exenrises whilst the spinal column is still plastic. When 
on(‘e the bones are solid no great improvement is possible. The 
deformity- is sometimes due to short sight. It is well, therefore, 
to have the child’s vision duly tested. 

Lordosis is an exaggeration of the normal concavity of the 
loin-region of the spine. It is most often met^with in those 
cases in wliich from congenital displaoemcnt of the head of the 
thigh bone, or from old dLseasc of the hip-joint, the subject has 
acquired the habit of throwing the shoulders back in order to 
preserve the balance. 

Tuberoulaus disease of the spine {Potfs disease), is the result 
of :a deposit of tabercte-geims in the -body of the vertebra. 


Inflammation having thus been set up, ulceration (caries) of the 
vertebra, or of several vertebrae, occurs, and if the case runs 
on unchecked extensive abscesses may form in the thigh, loin or 
groin. The trouble is often begun by a blow or by a sprain of 
the spine, which, by lowering the power of resistance of the 
delicate bone, prepares it for the baciliary invasion. The 
earliest symptoms are likely to be a dull aching in the back 
with stiffness of the spine. The child complains of being tired, 
and is anxious to lie down and be left quiet whilst his little 
companions are running about. If Uie diseiise is in the midd’'^ 
part of the spine, pains are complained of in the front of th^ 
chest or at the pit of the stomach. Unfortunately such pains 
are often ascribed to indigestion. If the disease is in the upper 
part of the spine the pains may be in the ht iid, the shouldt s 
or the arms. If in the i .n-revion of tlie spine tlicy are in tl)e 
lower part of the tnink, tne thighs or the legs. (I'hese obscure 
peripheral pains are often misunderstood and are apt to be 
attributed to rheumatism.) The back is stiff so that the child 
cuinnot stoop. In trying to pick up anything from the floor 
he keeps his back straight and bends his knees. If the disease 
is in the ne(^k-region he cannot easily look upwards^ and, instead 
of turning his head to look sideways, he wheels round his whole 
body. In some cases, though the disease is far advanced, 
there liave been no complaints of pain in the ba(!k. As the 
bodies of the venebrae crumble away, the spine bends for- 
wards under the influence of the weight of the liead and of 
the upper part of the trunk, and a projection may appear in 
the middle, line of the back. In the neck, and in the loin- 
region, the projection is randy well marked, but in the 
chest-region a conspicuous boss may make its appearance — 
the “hump-back.” The projection is often spoken of as an 
angular curvaiure-^a contradiction in terms, for a thing which 
is angular is not curved. When the deformity is great there may 
be pressure upon the spinal cord with more or less paralysis 
in tlie parts below, 

Tlic treatment of tuberculous dlscfise of the spine demands 
absolute and uninterrupted rest. The best 1 liing is to pul t he patient 
flat on his back for as many months as may be found necessary, 
but not in a close bedroom. If he is uompelled to lie in a bedroom 
the windows should be uucu night and day. if the patient is a cluid. 
he shotild be laid flat In a box -splint, or upon a thin horsehair 
maltTCBB, and should -bo carried out of doors every day — but always 
lying flat. When the prossuro-sytnptoms. such as the ])ains in iho 
legs, thigliB or, arms, the “ beIiy»acUe,** or the pains lin the chest or 
neck havc.p;issed away, a firm leather splint uniy be moulded on to 
keep the parts quiet until consolidation ha.s lakt^n place, or a 
cuirass of jioroplasllc felt -or of plaster of i^iris truiy b(^ applied . Tlic 
danger in those cases is of leaving off Ircalmenl too soon; they 
must not l)e hurried, or the irou-blo will Iw likely to come back 
!i 4 ^aiji with, perhaps, increased duformily. if the disease is in the 
upper part of the dorsal spine, or in the iicclc-r(?gion, a cervical 
collar w leather, or a double Thomas’s hip-splint may be found 
useful. 

In oases of advanced 'tuberculous disease of the hiune, in wliich 
the spinal cord is compressed within its bony canal either by the 
posterior parts of the vertebral bodies or by inflainmaiory products, 
win Which, after severe injury,- the cord is pressed ujion liy a dis- 
placed piece of bone, the surgeon may think it expe<»ljent to open 
the spinal canaHrom bohind, removing in the prfM'.e<iiiru the posterior 
arche.s (laminae) of the vertebrae. The operation ib c^jilad by the 
hybrid word laminectomy. Sometimes in the case of tuberculous 
disease, where the propnety of resorting to thi: operation is being 
tUscnssecl, the symptoms of tJio tsompJ^ession beizin to (ilwar off altd the 
child makes a complete recovery without bein^.' operated on; the 
moral is tliat we should wait patiently and give. Nature a fuU chan c 
of doing her v/ork in her own way. The ojx'raf.ive treatment (»t 
these cases is not highly satisfactory. Still, I here are a certain sma!) 
tmmlier of eases in u4rich it may Iw given a trial. 

The treatmimt of sjunal abscess has been greatlr influenced by the 
Listcriun melhfKl. The colhction of hroketn down tuborcuk>ut» 
material or fluid is not an abi,ccr,s in the usual st-nsi-, lor ii does not 
contain "pus” or "’matter," being, as , a rule, destitute of septic 
micro-organisms. A spinal abscess is therefore no longer drain^ : 
it is incised, scraped, washed out, and swabbifd dry, the opening 
lieing carefully and permanently sewn up. In this way septic genus 
effectually excluded from' the cavity, and the patient is spared 
the depressing and tfxlious dhscharging of the cjivily wliich so often 
followed the old methods of treatment. It mu si be clearly under- 
stood. however, that every spinal abscess docs noi undergo cure after 
being subjected to the -evactilatihn aiKl closure treatment mentioned 
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above, but lliat the surgev'>]i is sometimes compelled to use irrigation 
and draiiiuge. 

In 1897 Calot of Ilcrk siir-Mer reintroduced the method of 
atraightening out the hump of the back, so often left after disease of 
the spine, by stretching the child on a Hat table and deitling with the 
hump, under chlorolonu, with what is commonly known as “ brute 
force.'* A considerable iiuiubcr of hump-backbd children on the 
Continent as well iis in Kni-.laiid and America were thus dealt with, 
but it is doubtful wh( 3 ther the records of those cases, could they all 
be collected and published, would be found to justify the enthusiasm 
and publicity with wliich the method was inaugurated and its 
details were spread abroad, it is scarcely necessary to say that the 
forcible straiglilcning of a spine which has developed a hump because 
tuberculous disease I10.3 wrecked the frtmt of vertebral sef/ments 
is in no sense a curative operation. Diminishing the size of the 
projeciioii docs not euro the tuberculous ulc(2ration of the bone.s; 
indeed, it may increase the ulcerative ];)rocess or determine a scatter- 
ing of the germs of i!d)crclc throughout the body. The operation 
has not been acce])ted by iJritish and Am<.Ticaii surgeons. In the 
practice of the foreign surgeon death ciisuefl in three cases out of 
liiirteen that were operated on, and an Kiiglisli surgeon reportcil 
fuLirtecji cases " in all of VNhicli the deformity luul recurred althougli 
the .spine.s had been lixed in plaster of Paris after the str.aigldening." 

JJeing deeply placed in the mass of the muscles of the back, and, 
nioieovcr, being jeidously locked w'itliin the bony canal of the verte- 
column, the spinal marrow or spinal cord was, until the last few 

.rs, generally considered to be beyojid the reach even of the nu)st 

: erprising surgeon. Still, like other tis.sues, it was liable t o diseas(;s 
.aid injuries. The exact siiiuidioii of a tumour pressing ujjon the 
spinal cord can now be locatt.d wath great precision by noting the 
areas of p;Lin and numbness, and the height in the liinbs or trunk to 
wli cli loss of i)Owcr of voluntary moven\ent ascends, and by noting 
also wdiclhcr these cifocts are symmetrical upon the two sales or 
appear more upon one side Hum on the other. Dy cutting away the 
posterior parts of certain scgnueiits of the vertebral column, tumours 
of various sorts have been siicces.sfully reiuo\'ed from the interior 
of the camtl. Displaced fragments of bone in tuberculous allectioii of 
the spine, abscess-contents and inflammatory tissue liaN'o also been 
similarly cb?alt with. Sir William Macewen of Glasgow and Sir 
Victor Horsley of London have been pioneers in tliis doveiopinent of 
surgery. Jn cases of fracture of the sjiine, with displacement of the 
venebrae and comjiressiun of the spinal coni, surgeons have also been 
trying what relief can be atforded by the adoption of bold operative 
measures, but as in most of these cases of fracture-dislocation the 
spinal cord is torn lighl across or crushed bt'vond hope of repair, 
active measures cannot be uiuh'rlaktsi w’ith much prosiiect of success, 

“ Concussion of the Spine '^-' Occ\xs\on\x\\y one hears p(jrsons, 
whose professional education should have taught them better, 
speaking or writing of concitssion of the spine as if that were 
in itself a disease. It is an expression which is not infreciuently 
used in an equally comprehensive and incorrect way when the 
ill-informed person is speaking of the injuries, real or imaginary, 
of which an individual makes complaint after having met with 
a severe shake when travelling on a railway. One might as well 
.speak of concussion of the skull as of concussion of the spine, for 
tlie spine is but the bony envelope of the spinal cord, as the skull 
is of the brain. The violent shaking of the spinal cord and the 
spinal nerves in a serious accident may, how'ever, be followed 
l>\' some functional dlslurbance, which may be associated with 
pains in the back, by numbness and tingling in the limbs, 
or with muscular weakru'ss. In some cases the disturbance 1 
is due to slight haemorrhages into the nerve sheaths, which 
may clear up with rest and quiel. But wlien the presence of 
these obscure symptoms, after a railway accident for instance, 
becomes the subject of an action-at-law, there is a great chance 
tlii.t they will not pass oH until the case is settled in one way 
or the other. Not, perliaps, that the iiidi\'idual concerned 
is dishonest in his estimation of them, but bccau.se the anxiety 
of the overhanging lawsuit has .^o grievously disturbed his 
mind and altered his i)erspe(^tive that his sense of proportion 
IS fur a time in abeyance. After the action-at-law the symp- 
toms may clear up with a rapidity which to some people appears 
.surprising. ^ (E. O.*) 

Physiologv of the Spinal Cord 

The name spinaj cord, given by early morphologists to the 
nervous m^ lyioif in the tubular chamber enclosed by the 
vertebral co^jomn, was doubtless given under the supposition 
that the otj^ so named could be treated as an entity. Scien- 
tifically, hi^^er, it cannot be so treated, cither as regards its 
structure or^Tts function, It is merely a part of that great 


' nervous structure which throughout the length of the body 
forms lixe central meeting-place of the nerve-paths arriving 
from and issuing to all regions with which nerve fibres arc in 
touch. To separate from the re.st of this system the part which 
lies withiii the spine is an artificic.1 and in many ways mi.s- 
leading provision. This artificial treatment is the outcome ol 
crude ideas drawm from the study of merely the gross form of 
the bodily parts. Bat crude as the distinction is, its historic 
priority has influenced the study of the vertebrate nervous 
system, not only in regard to moq>hoiogical description but 
also in regard to exposition of the functional reactions of the 
nervous system and even up to the present day. Hence it is 
still customary arbitrarily to detach certain of the reactions 
of the nervous system into a .separate group and describe that 
group by itself, simply because they occur in nervous ar(\s 
whose central courses in the great central nervous organ lie 
within that pari of it extending along the sj)inc. An additional 
inconven icncc attaching to the mode of description of the nervous 
system customary in works on human anatomy, is that in such 
works the parts of the nervous arcs outside the central organ 
are desexibed apart from it under tiie term peripheral nerves. 
This severs artiflcially structures which are functionally in- 
dissolubly united. The study and description of the workinf-; 
of the nervous system is hampered by this iin philosophic sul)- 
division of its structural parts. 

To gain a broadtx and truer point of view as starting-point 
for understanding the working of the spinal cord one must 
j)repare the exposition by a short reference to the geneml 
fun. tion of the nervous system in the bodily economy. 

Rclnlion to General Nervous System . — An animal of micro- 
scopic size may continue throughout its life to be constituted 
entirely by one single cell. Animals of larger bulk, although 
each begins its existence as a single cell, attain their develop- 
ment l)y the multiplication of the original single cell, so that 
from it there comes to be formed a coherent ma.ss of cells vcr\^ 
many miilions in number. In these multicellular animals eacii 
of the constituent cells is a minute self-centred organism, in- 
dividually born, leading its own life and destined for individual 
death. Tlic corporate power of the complex animal is the sum 
of the powers of those manifold individual existences, its cells. 
In the conjplex animal the several organs, even the most homo- 
geneous, such as muscles or glands, arc each composed of many 
thousands of cells similarly specialized but living each per sc. 
The solidarity of action which a complex aninsal thus built 
up exhibits is the result of the binding together of the units 
which compose the complex organism. Of the agencies w'hich 
integrate tlie complex animal, one of the most potent is nervous 
action. A certain number of the unit cells composing the animal 
are specudly differentiated from the rest to bind the whole 
together by nervous action. These specially differentiated cells 
are called “neurones.*' They constitute living threads along 
which waves of physico-chemical disturbance are transmitted 
to act iis releasing forces for the energy in distant ceils, w'lure 
they finally impinge. 

It is characteristic of this nervous system, the system of 
neurones, that, although ramifying far and wide through tlic 
body, it is a continuum from end to end. The peripheral 
nerves are formed of bundles of neurones lying side by side, 
but these, although packed close together, are slrictiy i.solati.d 
one from another as conductors and remain isolated throughout 
the whole length of the nerve. The points of fundional nexus 
of the neurones one with another are confined to one rcgioii 
only of the whole system. All their conductive connexions 
one with another take place solely in the central ner\ ous mass 
which constitutes the so-called central nervous system, a 
nervous organ extending axially along the length of the 
body midway between the body's lateral halves. Thither 
the neurones converge in vast numbers, those of each body 
segment converging to that fraction of the central organ w'hich 
belongs to their body segment. The central nervous organ 
thus receiving these neurones is, where it lies in the head, called 
the brain, the rest of it is called in vertebrates the “spinal 



SPINAL CORD 6^3 


cord/’ in vermes and arthropods the ‘‘nerve-cord.” The 
central org«an not only receives neurones which converge to it 
from outside, but many of its own neurones thrust out their 
conductive arms from it as nerve fibres carrying nervous 
influence outwards to regulate the activity of glands and muscles. 
In the vertebrata the ingoing neurones for each segment and 
similarly the out-going neurone fibres are collected into a seg- 
mental nerve. To the spinal cord these are each attached by 
two roots, one dorsal, consisting of the afferent fibres, the other 
ventral, consisting of the efferent fibres. 

The Reflex, Analysis of function of this nervous system leads 
to what is termed “ the reflex ” as the unit of its action. The 
simplest complete reaction of the system is a reflex, 'rhere are 
many reflexes which arc extremely complex, being built up of 
a number of simpler reflexes combined together. A reflex is a 
r(‘action started by the environment acting as a stimulus upon 
some nerve which communicates the excitement thus started in 
itself to other nerves by means of its connexions with these 
in the central nervous organ. The excitement so generated 
and transmitted finally travels outward from the central organ 
by one or more of the efferent nerves and through these reaches 
muscles or glands producing in them its final effect. The 
muscles and glands are from this point of view termed effector 
organs. The readion is therefore “reflected ” from the central 
organ. The nerve structures along which it runs in its tra- 
jectory' are spoken of as a nervous arc. The whole purjrose of 
the central nervous organ is therefore to bring afferent neurones 
into touch with efferent neurones. The whole purpose of 
reflex arcs is to bind one part of the organism to another part 
in such a way that what the environment is doing to the 
organism, at one pliu'e may appropriately call forth or restrain 
movement or secretion in the muscles or glands possessed by 
the orgnTvsm. 

Receptor Cells, 'rh<‘re is one condition for the due perform- 
ance of these reactions which is not provided by the nervous 
system itself. The uff(‘ront neurones arc not in most (!ases 
so constituted as to be excitable themselv<‘s direc^tly by^ the 
environment— for instance, they cannot be stimiilalecl by light. 
Their amenability to the environment, their sen. si ti nation to 
environmental agerK’ies, is effected by spe<’ial <’('lls a(ljun<;t to 
their peripheral ends. I'hese (’ells from organs arc ('alh^d 
receptors. They’ are delicately ad.'iptcd to l)c stimulatt’d by this 
or that particular agent and are (’lassifiable into various speci(!s, 
so that each speeries is easily excited i)y a particular agent which 
is “ adi^cpiate ” for it, and is quite inexe’itable or only excitable 
with diff^(’ult^' by agencies of other kinds. Thus in the skin 
.some rc(Tpt()rs c.n; adnpteal for meehuidcal stimuli (touch) 
and not for thermal stimuli, while ethers (cold spots, warm 
spots) arc adapted for thermal stimuli and not h)r mechanic al. 
As far as it ii:. known eac’h afferent neurone is connected with 
receptors of one sp(M:ies only. The rcc(‘ptors thus confer upon 
the n;flex arcs selective exc'itability. I’larh arc is thus tuned 
to respond to c(Ttain stimuli, while other arcs not having that 
kind of rec'eptor do not respond. The receptors, therefore, 
while increasing the responsiveness of the organi.sm lo the 
environment, prevent ('onfusion of reactions (inco-ordination) 
by limiting to particular stimuli a particular reaction. 

Proprioceptors, The system of neurones is thus made acces- 
sible to the j)lay of the external world acting on the body. And 
in addition to those ret’eptors which are stimulated directly 
by the external world, are othcre lying within the mass of the 
organism itself, whi(’h are excitable by actions occurring in 
the organism itself. These are called proprioceptors. They are 
distributed preponderantly in the muscles and .structures 
functionally adjunct to muscle, such as joints, ligaments, fasciae, 
&c. The reactions induced in such motor structures reflexly 
in response to environmental stimuli tend therefore secondarily 
to be followed and accompanied by reflex reactions initiated 
from proprioceptors. 

Conduction, — The process by which the excitement generated | 
in the afferent neurone travels along the refl»‘x arc is known as j 
conduction. Conduction along afferent and efferent nerves | 


differs in some important respects from that obtaining in the 
nerve centre, i,e, in the piece of the central nervous system 
conne(!ting the afferent nerve with the efferent nerve. In a nerve- 
trunk the excited state set up in it by a stimulus travels along 
its fibres as wave-like disturbance at a sp^d of about thirty- 
three metres per sec(mii, and does not alter in intensity or speed 
in its travel. A nerve-tnink when excited (artificially) at some 
point along its length transmits the “ impulse,” i,e, the wave- 
like exi'itfd state in both directions, i,e, both up and down each 
fibre, from the point stimulated. This is true whether the fibre 
is afferent or efferent. The speed of travel of the nervous 
impulse along the nerve-trunk is practically the same whether 
th(j slate of excitement, i,e, nervous impulse, is weak or intense. 
The nerve-trunk shows practically no delay in its response to 
an effective even though weak stimulus and its response ceases 
practically at once on c(‘ssation of the exciting stimulus. When 
excited by repeated brief stimuli the rhythm of the response 
corresponds closely with that of the stimuli, even when the 
frequency of the latter is as high as loo per strrond. With 
momentary stimuli a resi>onse even so brief as 2cr can be |pven 
by the nerve-trunk. iMnally, nerve-trunk condudion is singu- 
larly resistant to fatigue, to impoverished blood supply, and 
to many drugs which powerfully affei't reflex ai’tions. 

In conduction through the (nmtral nervous organ the travel 
of the nervous im])iilse exhibits departure from these features. 
Its intensity is liable to be altered in transit. Its time of 
transit, especially if it be weak, ir much longer than for a similar 
k'nglh of ncrvcj-triink. Its direction of transmission becomes 
f)olarizcd, that is, confined to one direction along the nervous 
path. The stale of ex< it(‘iuent engendered does not subside 
immediut(‘ly on cessation of the stimulus, and may outlast the 
stimulus by many seconds. The rhythm of response to a 
rliythmii: stimulus does not (diange in (’orn’.spondtmcc; with 
change in the stimulus-rhythm. A rc’sponse, however brief 
the stimulus, is probably never shorter than 50 in duration. 

These ore striking difft^renc’es, and morphological study of 
the structural featur(*\s of the c(‘rtral organ dot's not at present 
! uggest how they for the most jnirt arise. It .seems c(?rtain, 
liowcvcr, that m the centra! organ it is that part which consists 
of so called grey matter which forms the place of their occurrence. 
There the spread of the impulse from one nerve-fibre to others 
seems clearly due to the fact that each afferent fibre breaks 
up into branching Ihrcadlcts which ramify in various directions 
and UTmimite in close ax)position with other neuromas. There 
has been much dispute as to whethtT the termination is one 
of contiguity with the next neurone or of actual continuity 
with it. The result of recent investigation seems to show tliat 
in the vast majority of cases contiguity and not actual hony)- 
geneous continuity is the rule in th(^ spinal cord, Ihe point 
of nexus of one neurone with another is tenned the synapse. ^ If 
synapsis ocinirs by contiguity and not homogciuxms ( ontinuity, 
it is fair to suppose that at it the transmissi(^n of nervous 
impulses must be differ(*nt fri^m that observable in the horno- 
geneous conducting threads of nerve filires. 'riuj conduction 
must traverse something of thcj nature of a membrane. To 
the properti(!s of synaptic membranes many of the features 
p(;culiar to conduction in the grey matter insy be due, for 
instance, the feature of irreversible direction of conduction. 

Reflex Reactions, — ^W'hen the spinal cord is scvc’^ed at any point 
the reflex arcs of the portion of the body behind Ihc transection 
arc quite cut off from the rest of the nervous system in front, 
including the brain. The reflex reactions elicited from the 
thus isolated region cannot therefore be modified^by the action 
of the higher nervous centres. It^ is important to see what 
character these reflexes po.sS(!SS. 'Fhe higher centres in th(; 
brain exercise powers over the motor machinery of the body 
and in doing so make use of the simpler nervous < entres that 
belong lo the segments severally, that is the local nervous 
centres existing for and in eadi body segment itself. In the 
liead the lofal centres are overlaid by higher centres which 
cannot by any simple severance be sejiarated from them, T 5 y 
studying, therefore, the powers of the cord behind a complete 
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spinal transection we can obtain in a comparatively simple 
way information as to the powers of the purely local or 
segmental reflex mechanisms. 

The so-called ‘^flexion-reflex ’’ of the limb is one of the most 
accessible of the local reflex reactions which can thus be studied 
with an isolated portion of the spinal cord as its centre. 

Let it be supposed that the limb observed is the hind limb. 
The three main joints of the limb are the hip, the knee and the 
anlde. Each of tliese joints is provided with muscles whic.h 
flex or bend it, and otliers which extend or straighten it. It 
Is found that the reflex throws into contraction the flexor muscles 
of each of these joints. It matters little which of all the various 
afferent nerves of the limb is stimulated, whichever of these 
the afferent nerve may be, the centrifuged discharge from the 
cord goes to practically the same musdes, namely, always to 
the ffexors of the joints. 

The centrifuged discharge does not go to the extensor muscles 
of the limb. However strong the stimulus and however powerful 
the afferent nerve chosen the spinal centre does not discharge 
impulses into the extensor muscles, though these muscles 
receive motor nerves issuing from the very same region of the 
cord as that supplying motor nerves to the flexor muscles. 
Not only does tne reflex action not discharge motor impulses 
into the nerves of the extensor musdes, but if the spinal cord 
happens to be discharging impulses into these nerves when the 
reflex is evoked this discharge is suppressed or diminished 
{inhibited). The result is that when the reflex occurs not only 
are the flexor muscles made to contract, but their antagonists, 
the extensors, are, if in contraction at the same time, thrown out 
of contraction, that is, relaxed. In this way the latter musdes 
are prevented from impeding the action of the contracting 
flexors. This inhibition occurs at the beginning of the reflex 
action which excites the musdes and continues so long as the 
flexion-reflex itself continues. It thus prevents other reflexes 
from upsetting for the time being the due action of the flexion- 
reflex, for it renders the musdes opposing that reflex less 
accessible to motor discharge through the spinal cord whatever 
the quarter whence incitation to that discharge may conic. 

A feature of this reflex is its graded intensity. A weak 
stimulus evokes in the flexor musdes a contraction which is 
weak and in the extensor muscles a relaxation which is slight. 
Not only is the contraction weak in the individual flexor muscles, 
but it is limited to fewer of them, and in large muscles seems to 
involve only limited portions of them. 

The duration of tlie reflex similarly varies directly with the 
duration of the exciting stimulus applied to the afferent nerve. 
The time relations of electrical stimuli can be controlled by the 
experimenter with much precision. In the single induction 
shock he has at command a stimulus of extreme brevity, lasting 
only a few millionths of a second. With such stimulus a lower 
limit is soon found to the brevity of the reflex effect as ex- 
pressed by musdes. It is found difficult to evoke with brief 
stimuli reflex contractions so brief as those evoked from the 
muscle by similar stimuli applied direct to the motor nerve of 
the muscle. There is reason to think that such stimuli applied 
to a nerve may evoke one single nerve-impulse. A single nerve 
impulse generated in a motor nerve c:»uses in the muscle a brief 
contraction which is called a twitch, and lasts a tenth of a second. 
A single nerve impulse generated in an afferent nerve sometimes 
fails on arriving at the spinal centre to evoke any observable 
reflex effect at all, but if it is effective the muscle contract ion 
tends to be longer than a " twitch,” often much longer. It is 
therefore questioned whether the spinal centre when excited 
even most briefly ever discharges one single centrifugal im- 
pulse only; it seems usually to discharge a short series of such 
impulses. 

Allied to this character is the tendency which even simple 
spinal reflexes exhibit to continue discharging for a certain 
time after their exciting stimulus has ceased to be applied. This 
after-discharge succeeding a strong stimulus may persist even 
for several seconds. 

Refractory Phase , — Besides characters common to all or many 


spinal reflexes certain spinal reflexes have features ]>eculiar to 
themselves or exhibited by them in degrees not obvious in other 
reflexes. One of these features is refractory phase. The scratch- 
reflex exemplifies this. In the dog, cat, and many other ani- 
mals the hind limb often performs a rapid scratching movement, 
the foot being applied to the skin of the shoulder or neck as if 
to groom the hairy coat in that region. This movement is 
in the intact animal under control of the brain, and can be 
executed or desisted from at will. When certain of the higher 
centres in the brain have been destroyed, this scratching action 
CKxturs very readily and in, as it were, an uncontrolled wa}-. 
When the spinal cord has been severed in the neck this scratch- 
ing movement of the hind limb can be elicited with regularity 
as a spinal reflex by merely rubbing the skin of the side of the 
neck or shoulder, applying there a weak electric current to the 
skin. In this reflex the stimulus excites afferent nerves con- 
nected with the hairs in the skin and these convey impulses 
to tlie spinal centres in the neck or shoulder segments, and these 
in turn discharge impulses into nerve fibres entirely intraspinal 
passing backward along the cord to reach motor centres in 
the hind limb region. These motor centres in turn discharge 
centrifugal impulses into the muscles of the hind limb of the same 
side of the body as the shoulder which is the seat of irritation. 
The motor discharge is peculiar in that it causes the muscles of 
the hind limb to contract rhythmically at a rate of about four 
contractions per second, and the discharge is peculiar further 
in that it excites the flexor and extensor muscles of the joints 
alternately so that at the hip for instance the limb is alternatf?ly 
flexed and extended, earrh single phase of the movement lasting 
about an eighth of a second. Now this rhythmics discharges 
remains the same in rate whether the exciting stimulus applied 
to the skin be continuous or one of many various rates of 
repetition. Evidently at some point in the reflex arc there is 
a mechanism which after reacting to the impulses reaching it 
remains for a certain brief part of a second unresponsive, and 
then becomes once more for a brief period responsive, and so 
on. And this phasic alternation of excitability and incx- 
citability repeats itself through the continuance of the reflex 
even when that endures for minutes. The phase of inexcil- 
ability is termed the refractory phase. It is important as an 
essential element in the co-ordiuation ; without it the scratching 
movement would obviously not be obtained, for alternation of 
flexion and extension is essential to the act. A similar clement 
almost certainly forms part of the co-ordinating mechanism 
for many other «‘yclic reflexes, including those of the stepping 
of the limbs, the movement of the jaw in mastication, the action 
of the eyelids in blinking, and perhaps the respiratory move- 
ments of the chest and laiymx. 

Nerve trunks do not easily tire out under stimu- 
lation even most prolonged. Reflex actions on the other hand 
relatively soon tire. Some are more resistant, however, than 
are others. The flexion-reflex may be continued for ten minutes 
at a time and the scratch-reflex can be maintained so long. 
As a reflex tires, the muscular contraction which it causes tends 
to become less intense and less steady. The relatively rapid 
onset of fatigue in reflexes is counterbalanced by speedy recovery 
in repose, A long flexion reflex, when from fatigue it has 
become weak, tremulous and irregular, will recommence after 
30 seconds* repose with almost the same vigour and steadiness 
as if it had not recently been tired out. 

This character of reflexes is in accordance with their executing 
movements which for the most part are not under natural 
circumstances required to last long. Such movements are the 
taking of a step by a limb, the movement of the jaw in masti- 
cation, the descent of the diaphragm in breathing, the withdrawal 
of the foot or the pinion from a noxious stimulus or the move- 
ment of the eyelids to wash off a particle touching the comra, 
in all these no very prolonged reflex discharge is required. These 
natural movements to which the artificially provoked reflexes 
seem to correspond do not demand prolonged motor activity, 
or when they do, denxand it in rhythmic repetition with 
mtervening pauses which allow repose. 
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Reflex Postures. --Bui there are certain reflexes which do 
persist for long periods at a stretch. These are reflex postures. 
The hind limbs of the “ spinal frog assume an attitude which is 
reflex, for it ceases on severance of the afferent spinal roots. 
This attitude is one of flexion at hip, knee and ankle, resembling 
the well-known natural posture of the frog as it squats when 
quiet in the tank. Similarly in the spinal dog or cat certain 
muscles exhibit a slight but persistent contraction. This is 
seen well in the extensor muscles of the knee. These tonic 
reflexes are related to attitudes. In the dog and c.at they are 
exhibited by those muscles whose action antagonizes gravity 
in postures which are usual in the animal, thus the extensors 
of the knee and hip and shoulder and elbow arc in tonic con- 
traction during st^din^. The reflex arcs concerned in reflex 
maintenance of this tonic contraction of muscles have been 
shown in several cases to arise within those muscles, and in those 
very muscles which themselves exhibit the tonic contraction. 
It is not, however, certain that all muscles exhibit a reflex tonus ; 
for instance, it is not certain that in the dog the tail muscles 
exhibit such a tonus. And in those muscles which do exhibit 
the spinal reflex tonus attempts to obtain a similar untiring 
slight steady reflex contraction by artificial .stimuli applied 
to receptive organs or nerves have failed. 

The Spinal Reflex Arcs of the HindLimb. — When the .skin of the 
limb is stimulated the flexion-reflex already described is evoked. 
The reflex is excited by nocuous stimuli such as a prick or 
squeeze applied to the skin anywhere in the limb, but most 
easily when applied to the foot. Electrical stimuli wherever 
applied evoke the same reflex. Similarly electrical stimuli 
applied to any afferent ner^x of the limb evoke this reflex, 
whether the afferent nerve be from skin or from the muscles. 
Since the reflex always provokes excitation of the flexor muscles 
and inhibition of the extensor muscles, the result is that central 
stimulation of the afferent nerve of a flexor mus(‘le excites 
its own muscle and inhibits its antagonist (reciprocal innerv- 
ation), while similar stimulation of the afferent nerve of an 
extensor muscle inhibits its own muscle and excites its anta- 
gonist (reciprocal innervation). The reflex flexion of the ipse- 
lateral hind limb is commonly accompanied by reflex extension 
of the opposite hind limb. If the reflex spreads to the fore 
limb, it produces extension of the same side fore limb with 
flexion of tlie crossed fore limb sometimes, but sometimes 
extension of both fore limbs. 

In the dog and cat extension of the ipselateral hind limb 
can, however, be excited by stimulation of the skin in three 
limited regions. One of these is the .sole of the foot; smooth 
pressure between the pads excites a strong brief extension. 
This is called the extensor thrust. It is accompanied by a 
similar sudden brief extension of all three other limbs. This 
reflex may be related to the action of galloping, and the pres- 
sure which excites resembles that which the weight of the body 
bears on the pads against the ground. 

The two other regions are the skin of the front of the groin 
supplied by the crural branch of the genito-crural nerve, and 
the skin just below and mesial to the buttock. These always 
excite the extensor muscles, not the flexors. They may be 
concerned with sexual acts. 

Reflexes of the Fore Limb. — These resemble those obtainable 
from the hind limb. The ipselateral reflex is flexion at shoulder, 
elbow and wrist. The contralateral fore limb at the same time is 
extended at shoulder, elbow and wrist. When the reflex spreads 
to the hind limbs the hind limb of the .same side is extended at 
hip, knee and ankle, that of the crossed side is sometimes flexed 
at hip, knee and ankle, but sometimes is instead extended at 
hip, knee and ankle. The reflex sometimes spreads to the neck, 
causing the head to be turned tov/ard the fore limb, which is the 
scat of the stimulation. 

The Scratch Reflex. — This has already been partly described 
above. The area from which it can be excited by appropriate 
stimulation is a large one, namely, a field of skin which is some- 
what saddle-shaped having its greatest width transversely j 
across the shoulders. It extends from close behind the pinna ' 


back to the loin. The stimuli which are effective are rubbing 
the skin or lightly pricking it, or lightly pulling on the hairs ; also 
faradization by a needle electrode whose point is only just 
inserted among the hairs but not deeper than their roots. II 
the stimulus be applied to the right hand of the mid-line the 
right hind limb is flexed at hip and performs the rapid scratch- 
ing movement described above, and the left hind limb is thrown 
into steady extension. And conversely, when the stimulus is 
to the left side of the mid- line. 

Each of these reflexes is a co-ordinate reaction. It is seen, 
therefore, that through the medium of the spinal cord the body 
behind the head has at command a certain number of reflexes 
and that each of these manages the .skeletal masculature in a 
co-ordinate way. It will also be cle;t.r from the facts mentioned 
above about these separate reflexes that the fields of muscles 
worked by these several reflexes is to a large extent common to 
them all. Thus the reflex excited from the skin of the right hind 
limb acts on the muscles of that limb and also on those of the 
three other limbs. So similarly the reflex excited from the left 
hind limb, and from each fore limb. Study of the inter-relation- 
ship between these reflexes shows that by means of the .spinal 
cord not only is co-ordinate action of the miisc'U^s ensured for 
each reflex, but that also the separate reflexes are co-ordinated 
one with another. 

When we examine the relationship holding between individual 
reflexes we find that some resemble one another in regard to 
their action upon a particular muscle or group of muscles. On 
the other hand, some act in opposite ways upon a jiarticular 
muscle or muscle group. In order to follow the co-ordination 
effected by the spinal cord in corresponding reflexes together 
we have to turn to a certain feature in the scheme of construction 
of the nervous .system. This feature is t'mbodied in what is 
termed the principle of the common path. 

Interaction between Reflexes. — At the ('ommencement of every 
rcflcx-arc is a receptive neurone e.xt ending from the receptive 
surface to the central nervous organ. 'I’his neurone forms the 
sole avenue which impulses generated at its receptive point can 
use whithersoever be their destination. 'J’his neurone is therefore 
a path exclusive to the impul.ses generated at its own receptive 
point, and other receptive points than its own cannot employ 
it. A single receptive point may play reflexly upon quite a 
number of different effector organs. It may be connected 
through its reflex path with many muscles and glands in many 
different regions. Yet all its reflex arcs .spring from the one 
single .shank or st(jm, i.e, from th(i one afferent neurone which 
conducts from the receptive point at the periphery into the 
central nervous organ. 

But at the termination of every reflex arc we find a final 
neurone, the ultimate conductive link to an effector organ, 
(muscle or gland). This last link in the chain, r.g. the motor 
neurone, differs obviously in one important respect from the 
first link of the chain. It does not sul)servc exclusively impulses 
generated at one single receptive source, but reccjives impulses 
from many receptive sources situate in many and various regions 
of the body. It is the sole path which all impulses, no matter 
whence they come, mu.st travel if they arc to act on the 
muscle fibres to which it leads. 

Therefore, while the receptive neurone forms a private path 
exclusively serving impulses of one .source only, the final or 
efferent neurone is, so to .say, a public path, common to impulses 
arising at any of many source.s of reception. A receptive field, 
e.g. an area of skin, is analysable into receptive points. One 
and the same effector organ stands in reflex connexion not only 
with many individual points, but even with many various 
receptive fields. Reflexes generated in manifold sense-organs 
can pour their influence into one and the same mii.scle. Thus a 
limb mujicle is the terminus ad quern u{ many reflex arcs arising 
in many various parts of the body. Its motor nerve is a path 
common to all the reflex arcs which reach that muscle. 

Reflex arcs show, therefore, the general features that the 
initial neurone of each is a pivale path exclusively belonging 
to a single receptive point (of .small group of points); and that 
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finally the arcs emhouch into a path leading to an effector organ ; 
and that their final path is common to all receptive points where- 
soever they may lie in the body, so long as they have connexion 
with the effector organ in question. Before finally converging 
upon the motor neurone the arcs converge to some degree. 
Their private paths emboiich upon internuncial paths common 
in various degree to groups of private paths. 7 ’he terminal 
path may, to distinguish it from internuncial common paths, 
be called the finrd common path. The motor nerve to a muscle is 
a collection of final common paths. 

Certain consequences result from this arrangement. One of 
these is the preclusion of essential (pialitative difference 
between nerve-impulses arising in different afferent nerves. 
If two conductors have a tract in common there can hardly 
be essential cjualitative difference between their modes of 
conduction; and the final common paths must be capable of 
responding with different rhythms which different conductors 
impress upon it. It must be to a certain degree aperiodic. If 
its discharge be a rhythmic process, as from many considera- 
tions it appears to be, the frequency of its own rhythm must be 
capable of being at least as high as that of the highest frequency 
of any of the afferent arcs that play upon it; and it must be 
abhi also to reproduce the characters of the slowest. 

A second consequence is that eac'h re(!eptor being dependent 
for final communication with its effector organ upon a path not 
exclusively its own but common to it with certain other receptors, 
such nexus necessitates successive and not simultaneous use 
of the common path by various receptors using it to different or 
opposed effect. When two receptors are stimulated simul- 
taneously, each of the receptors tending to evoke reflex action 
that for its end-effect employs the same final common path but 
employs it in a different way from the other, one reflex appears 
without the other. The result is this reflex or that reflex, but 
not the two together. 

In the simultaneous correlation of reflexes some reflexes com- 
bine harmoniously, being reactions that mutually reinforce. 
These may be term(?d allied reflexes, and the neural arcs which 
they employ allied arcs. On the other hand, some reflexes, as 
mentioned above, are antagonistic one to another and incom- 
patible. 'rhese do not mutually reinforce, but .stand to each 
other in inhibitory relation. One of them inhibits the other, or 
a whole group of others. These reflexes may in regard to one 
another be termed antaf^onistic) and the reflex or group of reflexes 
which succeeds in inhibiting its oj)ponents may be termed 
“ prepotent ” for the time being. 

Allied Reflexes. -The action of the principle of the final com- 
mon path ma)' be instanced in regard to ** allied arcs ” in the 
scratch-reflex as follows. If, while the scratch-reflex is being 
elicited from a skin point at the shoulder, a second j)oint distant 
10 mm. from the other point but also in the receptive field of 
skin be .stimulated, the stimulation at this sec'ond point favours 
the reaction from the first point. This is well seen when the 
stimulus at e.ach point is of subminimal intensity. The two 
stimuli, though each unable separately to invoke the reflex, yel 
do so when applied both at the same time. This is not due to 
overlapping spread of the feeble currents about the stigmatic 
poles of the two circuits used. Weak cocainization of either of 
the two .skin poles annuls it. Moreover, it occurs when localized 
mechanical stimuli are used. It therefore seems that the arcs 
from the two points, e,g* Ra and R have such mutual relation 
that reaction of one of them reinforces reaction of the other, 
as judged by the effect on the final common path. 

This reinforcement is really an instance of summation in the 
final common path. So also is the effect to which Exner has 
given the name of “ Ixihnung,’’ a phenomenon of frequent 
occurrence in reflex reactions. Suppose a stimulus (A) be 
applied which is too weak to elicit the reflex which were it 
stronger it could evoke. It is found that a second stimulus (B), 
also of itself too weak to evoke the reflex, will evoke the reflex 
if applied at a short interval after the application of (A). The 
two stimuli sum in their effect upon the final common path. 
The “ receptive field ” of a reffex is really the common area of 


commencement of a number of allied arcs. And reflexes whose 
arcs commence in receptive fields even widely apart may alsc 
have “ allied relation. In the bulbo-spinal dog stimulation 
of the outer digit of the hind foot will evoke reflex flexion of the 
leg, and stimulation of each of the other digits evokes prac- 
tically the same reflex; and if stimulation of .several of these 
points be simultaneously combined the same reflex as a result 
is obtained more readily than if one only of these points is 
stimulated. And to these stimulations may be added .simul- 
taneously stimulation of points in the crossed fore foot; 
stimulation there yields by itself flexion of the hind leg; 
and under the simultaneous stimulation of fore and hind 
foot the flexion of the leg goes on as before, though 
perhaps more readily; that is, the several individual reflexes 
harmonize in their effect on the hind limb. Further, to 
these may be added simultaneous stimulation of the tail and 
of the cros.sed pinna; and the reflexes of these stimulations all 
coalesce in the same way in flexion of the hind limb. Exner 
has shown that, in exciting different points of the central nervous 
system itself, points widely apart exert *'bahnung’^ for one 
another’s reactions and for various reflex reactions induced from 
the skin. Thus reflexes originated at different distant points, and 
passing through paths widely separate in the brain, converge to 
the same motor mechani.sm (final common path) and act har- 
moniously upon it. Reflex arcs from widely different parts con 
join and pour their influence harmoniously into the same muscle. 
The motor neurones of a muscle of the knee are the terminus ad 
quern of reflex arcs arising in receptors not only of its own fool, 
but from the crossed fore footand pinna and tail, also undoubtedly 
from the otic labyrinth, olfactory organs and eyes. Thus, if 
we take as a standpoint any motor nerve to a muscle, it consists 
of a number of motor neurones which arc more or less bound into 
a unit mechanism ; among the reflex actions of the organism a 
number can all be brought together as a group, because thev 
all in their course converge together upon this motor mechanism, 
this final common path, activate it, and are in harmonious mutual 
relation with regard to it. They arc in regard to it what were 
termed above “ allied reflexes. 

Antagonistic Refiexes, — But not all reflexes connected to i)nt 
and the same common final path stand to one another in the rela- 
tion of “ allied reflexes.’* Suppose during the scratch-reflex a 
stimulus V)e applied to the foot not of the scratching side, but 
of the opposite side. The left leg, which is executing the scrat('h- 
reflex in response to stimulation of the left shoulder skin is cut 
short in its movement by the stimulation of the right fool, 
although the stimulus at the shoulder to provoke the scratch 
movement is maintained unaltered all the time. The stimulus 
to the right foot will temporarily interrupt a scratch-reflex, or 
will cut it short or will delay its onset; which it does of these? 
depends on the time-relations of the stimuli. The inhibition 
of the scratch-reflex oc curs sometimes when the contradion of 
the muscles innervated by the reflex conflicting wdth it is very 
slight. There is interference between the two reflexes and the 
one is inhibited by the other. The final common path used by 
the left scratch-reflex is also common to the reflex elicitable 
from the right foot. This latter reflex evokes at the opposite 
(left) knee extension; in doing this it causes steady excitation 
of extensor neurones of that knee and steadily inhibits th(.‘ 
flexor neurones. But the scratch-reflex causes rhythmic 
excitation of the flexor neurones. Therefore these flexor neurones 
in this conflict lie as a final common path under the influence 
of two antagonistic reflexes, one of which would excite them lo 
rhythmical discharge four times a second, while the other would 
continually repress all discharge in them. There is here an 
antagonistic relation between reflexes embouching on one and 
the same final common path. 

In all these forms of interference there is a competition, as it 
were, between the excitatory stimulus used for the one reflex 
and the excitatory stimulus for the other. Both stimuli are in 
progress together, and the one in taking effect precludes the 
other’s taking effect as far as the final common path is concerned ; 
and the precise form in which that occurs depends greatly on 
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the time-relations of application of the two stimuli competing 
against each other. 

Again, if, while stimulation of the skin of the shoulder is 
evoking the scratch-reflex, the skin of the hind foot of the same 
side is stimulated, the scratching may be arrested. Stimulation 
of the skin of the hind foot by any of various stimuli that have 
the character of threatening the part with damage causes the 
leg to be flexed, drawing the foot up by steady maintained 
contraction of the flexors of the ankle, knee and hip. In this 
reaction the reflex arc is (under schematic provisions similar 
to those mentioned in regard to the scratch reflex .schema) 
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(i.) the receptive neurone, noci-ceptive, from the foot to the spinal 
segment, (ii.) the motor neurone to the flexor muscle, f.g. of hip 
(a short intra -spinal neurone); a Schalt-zelle (v. Monakow) is 
probably existent between (i.)and (ii.) but omitted for simplicity. 
Here, therefore, there is an arc which embouches into the same 
final common path, ¥C. The motor neurone TC is a path 
common to it and to the scratch-reflex arc ; both these arcs 
employ the same effector organ, namely, the knee-flexor, and 
employ it by the common medium of the final path TC. But 
though the channels for both reflexes embouch upon the same 
final common path, the excitatory flexor effect specific to each 
differs strikingly in the two cases. In the scratch-reflex the 
flexor effect is an intermittent effect; in the noci-ceptive flexion- 
reflex the flexor effect is steady and maintained. The accom- 
panying tracing shows the result of conflict between the two 
reflexes. The one reflex displaces the other at the common path. 
Compromise is not evident. The scratch-reflex is set aside by 
that of the noci-ceptive arc from the homon3Tnous foot. 'I'he 
stimulation which previously sufficed to provoke the scratch- 
reflex is no longer effective, though it is continued all the time. 
But when the stimulation of the foot is discontinued the scratch- 
reflex returns. In that respect, although there is no enforced 
inactivity, there is an interference which is tantamount to, if 
not the same thing as, inhibition. Though there is no cessation 
of activity in the motor neurone, one form of activity that was 
being impressed upon it is cut short and another takes its place. 
A stimulation of the foot too weak to cause more than a minimal 


I reflex will often suffice to completely interrupt, or cut short, or 
prevent onset of, the scratch-reflex. 

The kernel of the interference between the homonymous 
flexion-reflex and the scratch-reflex is that both employ the same 
final common path VC to different effect— just as in’ the inter- 
ference between the crossed extension-reflex and the scratch- 
reflex. Evidently, the homonymous flexion-reflex and the 
crossed extension-reflex both use the same final common path 
FC. And they use ii to different efleit. The motor ncuront* to 
the flexor of the knee being taken as a ripresentative of the 
final common [>alh, the homonymous flexion-reflex inhibits it 
from discharging. Hence if, w’hile the diret't flexion-reflex is 
in progress, the crossed foot is stimulated, the reflex of the 
knee-flexor is inhibited. The (Tossed extension-reflex therefore 
inhibits not only the siTatch-reflex, but also the homonymous 
flexion-reflex. 

Further, in all these interferences between reflexes the direction 
taken by the inhibition is reversible, 'riius, the S(Tateh-reflex 
is not only liable to be inhibittnl by, but is itself alile to inhibit 
either the homonymous flexion-reflex (.)r the crossed extension- 
reflex ; the homonymous flexion-reflex is not only capable of being 
inhibited liy the crossed exlcnsion-reflt^x, but conversely in its 
turn can inhibit the crossed extension-reflex. Theses inter- 
ference.s are therefore reversible in dirc^ction. (‘(Ttain condit ions 
determine which rc^flex among two or more competing on(‘s shall 
obtain mastery over the final common path and thus obtain 
expression. 

'rhereforc, in regard to the final common path FC, the reflexes 
that express themselves in it can be grouped into sets, namely, 
those which excite it in one way, those which excite it in 
another way, and those which inhibit it. The reflexes com- 
posing each of these sets stand in such relation to reflexes of 
the same set that they are with th(‘m “ allied reflexes.'’ 
But a reflex belonging to any ont^ of tht\se sets stands in 
such Halation to a reflex belonging to one of the other sets 
that ii is in regard to the latter an “ antagonistic ” reflex. 
This correlation of reflexes about the flexor neurone in the 
leg, .so that .some reflexes are mutually allit^d and some are 
mutually antagonistic in regard to that neurone, may serve us a 
paradigm of the correlation of reflexes about every final common 
path, e.^. about every motor nerve to skeh!tal muscle. 

As to the intimate nature of the* mechanism whic h thus, by 
summation or by interference, gives co-ordination wIktc neu- 
romas converge upon a common i)alh, it is difficult to surmise. 
In the central nervous system of vcTtebrates, affiTent ntnirones 
A and B in their convergence toward and impingement upon 
another neurone Z, towards which tlu^y conduc t, do not make any 
lateral connexion directly one with the other * at least, th(;re 
seems no clear evidence that th(7 do. It s(;ems, then, that tin; 
only structural link between A and B is neurone Z itself. Z 
itself should therefore be the field of c(»alition of A and B if they 
transmit “ allied reflexes. 

It was argued, from the morphology of the perikaryon, that 
it mu.st form, in numerous casers, a nodal p(;int in the conductive 
lines pruvidc^d by the neurone. The work of Kam()n-y-(’ajal, 
van Gehuchten, v. Lenhos.sek and othtTs, with the methods of 
Golgi and Ehrlich, establishes as a eonc(*pt of the neurone in 
general that it is a conductive unit wherein n nurnlier of branchess 
(dendrites) converge towards, meet and coalesce in a single 
outgoing stem (axone). 'I’hrough this tree-shaped structure 
the nervous impulses flow, like the water in a tree, from roots to 
.stem. The conduction does not normally run in the reverse 
direction. The place of junction of the dendrites with one 
another and with the axone is commonly the perikaryon. This 
last is therefore a nodal point in the conductive system. But it 
is a nodal point of particular cjuality. It is not a nodal point 
! where lines meet to cros.s one another, nor one where one line 
splits into many. It is a nodal point where conductive lines 
run together into one which is the continuation of them all. 
It is a reduction point in the system of lines. The perikaryon 
with its convergent dendrites is therefore just such a structure 
as spatial summation and immediate induction would demand 
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The neurone Z may well, therefore, be the field of coalition, 
and the organ where the summational and inductive processes 
occur. And the morphology of the neurone as a whole is 
seen to be just such as we should expect, arguing from the 
principle of the common path. 

With the phenomenon of “ interference ** the question is more 
difficult. There it is not clear that the field of antagonism is 
within the neurone Z itself. The field may be synaptic. We 
have the demonstration by Verwom that the interference 
produced by A at Z for impulses from B is not accompanied 
by any obvious change in excitability of the axone of Z. Z, if 
itself the seat of inhibition, might have been expected to exhibit 
that inhibition throughout its extent. This, as tested by its 
axone, it does not. There exist, it is true, older experiments by 
Uspensky, Belmondo and Oddi, &c., according to which the 
threshold of direct excitability of the motor root is lowered by 
stimulation of the afferent root. This points to an extension 
of the facilitation effect through the whole motor neurone, 
conversely to Verworn\s demonstration for central inhibition. 
Verwom *s experiment and its result is very clear. It leads us 
to search for some other mec^hanism common to A and B to 
which might be attributable their mutual influenc.e on each 
other’s reactions. But if we admit the conception, argued 
above, that at the nexus between A and Z, i,e. at 
synapse A Z, and similarly between B and Z, at synapse 
B Z, there exists a surface of separation, a membrane in the 
physical sense, a further consequence seems inferable. Suppose 
a number of different neurones A, B, (', &c., each conducting 
through its own synapse upon a neurone Z. The synapses A Z, 
B Z, C Z, &c., are all surfaces or membranes into which Z enters 
as a factor common to them all. A ch<'vnge of state induced in 
neurone Z might be expected to affect the surface condition or 
membrane at all of the synapses, since the condition of Z is a 
factor common to all those membranes. Therefore a change of 
state (excitatory or inhibitory) induced ir. Z by any of the 
neurones A, B, C, &c., playing upon it would enter as a condition 
into the nervous transmission at the other synapses from the 
other collateral neurones. In harmony with this is the spread 
of refractory .state in the neurones as mentioned above. A 
change in neurone Z induced by neurone A playing upon it in 
that case seems to effect its point of nexus with the other 
neurones B, C, &c. , also. It is conceivable that the phenomena of 
interference may be based in part at least on such a condition. 
The neurone threshold of Z for stimulation through B be 
to some extent a function of events at synapses A Z. 

Factors Determining the Sequence, — ^The formation of a common 
path from tributary converging afferent arcs is important 
because it gives a co-ordinating mechanism. There the domi- 
nant action of one afferent arc, or set of allied arcs in con- 
dominium, is subject to supercession by another afferent arc, or 
set of allied arcs, and the supercession normally occurs without 
intercurrent confusion. Whatever be the nature of the physio- 
logical process occurring between the competing reflexes for 
dominance over the common path, the issue of their competi- 
tion, namely, the determination of which one of the competing 
arcs shall for the time being reign over the common path, is 
largely conditioned by four factors, These are spinal induc- 
tion, relative fatigue, relative intensity of stimulus, and the 
functional species of the reflex. 

I. The first of these occurs in two forms, one of which has 
already been considered, namely, immediate induction. It 
is a form of ‘‘ bahnung.” The stimulus which 
fttiueiioa, ^ reflex tends by central spread to facilitate 

and lower the threshold for reflexes allied to that 
which it particularly excites. A constellation of reflexes thus 
tends to be formed which reinforce each other, so that the reflex 
is supported by allied accessoiy reflexes, or if the prepotent 
stimulus shifts, allied arcs are by the induction particularly 
prepared to be responsive to it or to a similar stimulus. 

Immediate induction only occurs between allied reflexes. Its 
tendency in the competition between afferent arcs is to fortify 
the reflex just established, or, if transition occur, to favour 


transition to an allied reflex. Immediate induction seems to 
obtain with highest intensity at the outset of a reflex, or at 
least near its commencement. It does not appear to persist 
long. 

The other form of spinal induction is what may be termed 
successive induction. It is in several ways the reverse of the 
preceding. 

In peripheral inhibition, exemplified by the vagus action on 
the heart, the inhibitory effect is followed by a rebound after- 
effect opposite to the inhibitor)’ (Gaskell). The same thing is 
obvious in various instances of the reciprocal inhibition of the 
spinal centres. Thus, if the crossed-extension reflex of the limb 
of the “ spinal ” dog be elicited at regular intervals, say once a 
minute, by a carefully adjusted electrical stimulus of defined 
duration and intensity, the resulting reflex movements are 
repeated each time with much constancy of character, amplitude 
and duration. If in one of the intervals a strong prolonged {e,g, 
30'') flexion-reflex is induced from the limb yielding the extensor- 
reflex movement, the latter reflex is found intensified after 
the intercurrent flexion-reflex. The intercalated flexion-reflex 
lowers the threshold for the after-coming extension-reflexes, and 
especially increases their after-discharge. This effect may 
endure, progressively diminishing, through four or five minutes, 
as tested by the extensor reflexes at siu’cessive intervals. Now, 
as we have seen, during the flexion-reflex the extensor arcs were 
inhibited : after the flexion-reflex these arcs are in this case 
evidently in a phase of exalted excitability. The phenomenon 
presents obvious analogy to visual contrast. If visual bright- 
ness be regarded as analogous to the activity of spinal discharge, 
and visual darkness analogous to absence of spinal discharge, 
this reciprocal spinal action in the example mentioned has a 
close counterpart in the well-known experiment where a white 
disk used as a prolonged stimulus leaves as visual after-effect a 
grey image surrounded by a bright ring (Hcring’s “ Lichthof 
The bright ring has for its spinal equivalent the discharge from 
the adjacent reciprocally correlated spinal centre. The exalta- 
tion after-effect may ensue with such intensity that simple dis- 
continuance of the stimulus maintaining one reflex is immediately 
followed by ** spontaneous ” appearance of the antagonistic 
reflex. Thus the flexion-reflex, if intense and prolonged, 
may, directly its own exciting stimulus is discontinued, be suc- 
ceeded by a “ spontaneous ” reflex of extension, and this even 
when the animal is lying on its side and the limb horizontal — 
a pose that does not favour the tonus of the extensor muscles. 
Such a “ spontaneous ” reflex is the spinal counterpart of the 
visual “ Lichthof.” To this spinal induction, as it may be 
termed, seems attributable a phenomenon commonly met in a 
flexion-reflex of high intensity when maintained by very pro- 
longed excitation. The reflex flexion is then frequently broken 
at irregular intervals by sudden extension movements. It 
would seem, therefore, that some process in the flexion-reflex 
leads to exaltation of the activity of the arcs of the opposed 
extension-reflex. And electrical stimulation of the proximal 
end of the severed nerve of the extensor muscles of the knee 
(cat), though it does not, in the present writer’s experience, 
directly excite contraction of the extensors of the knee, is on 
cessation often immediately followed by contraction of them. 

As examples of the rebound exaltation following on inhibition 
the following may also serve. The so-called ‘‘mark-time” 
reflex of the “ spinal ” dog is an alternating stepping movement 
of the hind limbs which occurs on holding the animal up so that 
its limbs hang pendent. It can be inhibited by stimulating the 
skin of the tail. On cessation of that stimulus the stepping 
movement sets in more vigorously and at quicker rate than 
before. The increase is chiefly in the amplitude of the move- 
ment, but the writer has also seen the rhythm quickened even 
by 30 % of the frequence. 

This after-increase might be explicable in either of two ways. 
It might be due to the mere repose of the reflex centre, the rej^e 
so recruiting the centre as to strengthen its subsequent action. 
But a similar period of repose obtained by simply supporting one 
limb — ^which causes cessation of the reflex in both limbs, the 
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stimulus being stretch of the hip-flexors under gravity— is not 1 movement, and that secondarily to initiate further still, and 
followed by after-increase of the reflex. ! so on. Yet on cessation of the external stimulus to the foot 

Or the after-increase might result from the inhibition being ' in the flexion-reflex the whole reflex comes usuall)- at once 
followed by a rebound to superartivity. This latter seems to to an end. The scratch-reflex, evvn when violently pro- 
be the case. The after-increase occurs even when both hind , voiced, ceases usually within two seconds of the discontinuance 
limbs are passively lifted from below during the whole duration of ( of the external stimulus that provoked it. 
the inhibitory stimulus applied to the tail. It is the depression of We have as yet no satisfactory explanation of this. But we 
inhibition, and not the mere freedom from an exciting stimulus, remember that such reflexes are intcrcurrent reactions breaking 
that induces a later superactivity. And the reflex inhibition in on a condition of neural equilibrium itself reflex. The suc- 
of the knee-extensor by stimulation of the central end of its own I cessivc induction w ill tend to induce a compensatory reflex, 
nerve is especially followed by marked rebound to siiperactivity ( which brings the moving parts back again to the original position 
of the extensor itself. ! of equilibrium. 

Again, the knee jerk, after being inhibited by stimulation of , 2. Another condition influencing the issue of competition 

the hamstring nerve, returns, and is then more brisk than ^ between reflexes of different source for possession of one and the 
before the inhibition. same final common path is jatigue- A spinal reflex 

By virtue of this spinal contrast, therefore, the extension- under continuous excitation or frequent repetition ^«*^f“** 
reflex predisposes to and may actually induce a flexion-reflex, becomes weaker, and may cease altogether. This decline is 
and conversely the flexion-reflex predisposes to and may actually progressive, and takes place earlier in some kinds of reflexes than 
induce an extension-reflex. This process is qualified to play a it does in others. In the “ spinal ” dog the scratch-reflex under 
part in linking reflexes together in a co-ordinate sequence of ! ordinary circumstances tires much more rapidly than does the 
successive combination. If a reflex arc A during its own j flexion-reflex. 

activity temporarily checks that of an opposed reflex arc B, j A reflex as it tires shows other changes besides decline in 
but as a subsequent result induces in arc B a phase of greater amplitude of contraction. Thus in the flexion-reflex the 
excitability and capacity for discharge, it predisposes the spinal original steadiness of the contraction decreases; it becomes 
organ for a second reflex opposite in character to its own in | tremulous, and the tremor becomes progressively more marked 
immediate succession to itself. The writer has elsewhere pointed 1 and more irregular. The rhythm of the tremor in the writer’s 
out the peculiar prominence of ** alternating reflexes ” in pro- 1 observations has often been about 10 per second. Then phast's 
longed spinal reactions. It is si^ificant that they are usually j of greater tremor tend to alternate with phases of improved con- 
cut short with ease by mere passive mechanical interruption of : traction as indicated by some regain of original extent of flexion 
the alternating movement in progress. It seems that each step j of limb and diminished tremor. Apart from these partial evan- 
of the reflex movement tends to excite by spinal induction the ' escent rccoveiries the decline is progressive. T4iter, the stimula- 
step next succeeding itself. tion being maintained all the time, brief periods of something 

Much of the reflex action of the limb that can be studied in the like complete intermission of the reflex appear, and even of a 
** spinal ** dog bears the character of adaptation to locomotion, replacement of flexion by extension. Th(;se lapses are recovered 
This has been shown recently with particular clearness by the from, but tend to recur more and more. Finally, an irregular 
observations of Phillipson. In describing the extensor thru.st phasic tremor of the muscles is all that remains. It is not the 
of the limb the writer drew attention at the time to its signifi- flexor muscles themselves which tire out, for these, when under 
cance for locomotion. Spinal induction obviously tends to fatigue of the flexion-reflex they contract no longer for that 
connect to this extensor-thrust flexion ol the limb as an after- reflex, contract in response to the scratch-reflex which also 
effect. In the stepping of the limb the flexion that raises the employs them. 

foot and carries it clear of the ground prepare.s the antagonistic j Similar results are furnished by the scratch-reflex, with certain 
arcs of extension, and, so to say, sensitizes them to respond j differences in accord with the peculiar character of its individual 
later in their turn by the supporting and propulsive extension j charge. One of these latter is the feature that the individual 
of the limb necessary for progression. In such reflex sequences I beats of the scratch-reflex usually be^come slower and follow each 
an antecedent reflex would thus not only be the means of bring- i other at slower frequency. Also the beats, instead of remaining 
ing al)out an ensuing stimulus for the next reflex, but would pre- ; fairly regular in amplitude and frequency, tend to succeed in 
dispose the arc of the next reflex to react to the stimulus when somewhat regular groups. The heals may disappear altogether 
it arrives, or even induce the reflex without external stimulus. • for a short time, and then for a short time n^appear, the stimulus 
I’hc reflex “ stepping ’’ of the “ .spinal ’’ dog does go on even ■ continuing all the while. Here, again, the phenomena are not 
without an external skin stimulus ; it will continue when the referable to the muscle, for when excited through oihtT reflex 
dog is held in the air. The cat walks well when anaesthetic in : channels, or through its motor nerve directly, the muscle shows 
the soles of all four feet. 1 its contraction well. Part of the dc(?line of these reflext^s under 

Each reflex movement must of itself generatc.stimuli to afferent electrical stimulation in the “spinal ” dog may be due to reduction 
apparatus in many parts and organs— muscles, joints, tendons i of the intensity of the stimulus itself by physical polarization. 
&c:. This probably reinforces the reflex in progress. The That does not account in the main for the above described 
reflex obtainable by stimulation of the afferent nerve of the cflccts. The graphic record of fatigue of the flexion of the 
flexor muscles of the knee excites those muscles to contraction scratch-reflex obtained by continued mechanical stimulation 
and inhibits their antagonistics : the reflex obtainable from the docs not appreciably differ from that yielded under electrical 
afferent nerve of the extensor muscles of the knee excites the .stimulation. The different speed of th<j decline due to fatigue 
flexors and inhibits their antagonistics. proceeds characteristically in different kinds of reflex, and in the 

Where a reflex by spinal induction tends to eventually bring .same kind of reflex under different pliysiological conditions, e.g. 
about the opposed reflex, the process of spinal induction is “ spinal shock ** ; this indicates its determination by other 
therefore probably reinforced by the operation of any reflex factors than electrical polarization. Polarization has in a num- 
generated in the movement. This would help to explain how it is her of cases been deferred as far as possible by using equalized 
that a reflex reaction, when once excited in a “ spinal ’’ animal, alternate shocks applied in opposite directions through the same 
ceasesonccssationof the stimulus as quickly as it generally does, gilt needle; this precaution has not yielded results differing 
Such a reaction must generate in its progress a number of further appreciably from those given by ordinary double shocks or by 
stimuli and throw up a shower of centripetal impulses from the ! series of make or break shocks of the same direction. The slow- 
moving muscles and joints into the spinal cord. Squeezing of j ing of the heat in fatigue is also against the explanation 
muscles and stimulation of their afferent nerves and those of ! l)y polarization, since merely weakening the stimulus does not 
joints, &c., elicit reflexes. The primary reflex movement 1 lead to a slower beat. 

might be expected, therefore, of itself to initiate further reflex When the scratch-reflex elicited from a spot of skin is fatigued, 
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the fatigue holds for that spot, but does not implicate the reflex 
as obtained from the surrounding skin. The reflex is, when tired 
out to stimuli at that spot, easily obtainable by stimulation two 
or more centimetres away* This is seen with cither mechanical 
or electrical stimuli. When the spot stimulated second is close 
to the one tired out, the reflex shows some degree of fatigue, but 
not that degree obtaining for the original spot. This fatigue 
may be a local fatigue of the nervC'Cndings in the spot of skin 
stimulated, to which in experiments making use of electric 
stimuli some polarization may be added. Yet its local character 
does not at all necessarily imply its reference to the skin. It 
may be the expression of a spatial arrangement in the central 
organ by which reflex arcs arising in adjacent receptors are 
partially confluent in their approach toward the final common 
path, and are the more conflutmt the closer together lie their 
points of origin in the rec^eptive field. The resemblance between 
the distribution of the incidence of this fatigue and that of the 
spatial summation previously described argues that the seat 
of the fatigue is intraspinal and central more than peripheral 
and cutaneous; and that it affects the afferent part of the arc 
inside the spinal cord, probably at the first synapse. Thus, its 
incidence at the synapse Ra — Ta and at R — P would explain 
its restrictions, as far as we know them, in the scratch-reflex. 

The local fatigue of a spinal reflex seems to be recovered from 
with remarkable speed, to judge by observations on the reflexes 
of the limbs of the “ spinal dog. A few seconds' remission of the 
stimulus suffices for marked though incomplete restoration of 
the reaction. In a few instances there may be seen return of a 
reflex even during the stimulation under which the waning and 
disappearance of the reflex occurred. The exciting stimulus 
has usually in such cases been of rather weak intensity. In the 
writer’s experience these spinal reflexes fade out sooner under a 
weak stimulus than under a strong one. This seeming paradox 
indicates that under even feeble intensities of stimulation the 
threshold of the reaction gradually rises, and that it rises above 
the threshold value of the weaker stimulus before it reaches that 
of a stronger stimulus, The scratch-reflex which has ceased to 
be elicited by a weak stimulus is immediately evoked — often 
without any sign ,of fatigue in its motor response — by increasing 
the intensity of the stimulus applied at the same electrode, 
'rhe occurrence of fatigue earlier under the weaker .stimulus 
than under the stronger also shows that the fatigue consequent 
under the weaker stimulus may often be, relatively to the 
production of the natural discharge^ greater than when a stronger 
stimulus is emi)loyed. This, which has been of frequent occur- 
rence in the writer’s observations on the leg of the “ spinal ” 
dog, if obtaining widely in reflex actions, has evident practical 
importance. 

it is easy to avoid in some degree the kxuil fatigue associated 
with excitation of the scratch-reflex from one single spot in the 
skin by taking advantage of the spatial summation of stimuli 
applied at different points in the receptive field. When this was 
done a curious result met the writer. The provocation of the 
reflex has been made through ten separate points in the receptive 
field, the distance between each member of the series of points 
and tlie point next to it being about four centimetres. Each 
point is stimulated by a double-induction shock delivered twice 
a second. When this is done a series of scratch movements 
is elicited, and continues longer than when the stimuli are applied 
at the same interval not to succeeding series of skin points but 
to one point. Thus three or four hundred beats can be elicited 
in unbroken series. But the series tends somewhat abruptly 
to cease. If, then, in spite of the cessation of the response, the 
stimulation be continued without alteration during three or 
four minutes or more, the scratching movement breaks out again 
from time to time and gives another series of beats, perliaps 
longer than the first. These experiments indicate tliat physical 
polarization at the stigmatic electrode is not answerable for the 
fading out of the scratch-reflex. It shows also the complexity 
of the central mechanisms involved in the reflex. The phenome- 
non recalls Lombard’s phases of briskness and fatigue in series 
of records obtained w>th the ergograph. 


It is interesting to note certain differences between the cessa- 
tion of a reflex under fatigue and under inhibition. The reflex 
ceasing under inhibition is seen to fade off without obvious 
change in the frequency of repetition of the beats, or in the 
duration of the individual l)eats. The reflex ceasing under 
fatigue is seen to show a slower rhythm and a sluggish course 
for the latter beats, especially for the terminal ones. 

Among the signs of fatigue of a reflex action arc several sug- 
gesting that in it the command over the final common path 
exercised for the time being by the receptors and afferent path 
in action becomes less strong, less steady and less accurately 
adjusted. Under prolonged excitation their hold upon the final 
common path becomes loosened. This view is supported by 
the fact that its connexion with the final common path is then 
more easily cut short and ruptured by other rival arcs competing 
with it for the final common path in question. The scratch- 
reflex interrupts the flexion-reflex more readily when the latter 
is tired out tlian when it is fresh. 

In the hind limb of the spinal ” dog the extensor-thrust is 
inelicitable during the flexion-reflex. That is to say, when the 
flexion-reflex is evoked with fair or high intensity the writer has 
never succeeded in evoking the extensor-thrust, though the 
flexed posture of the limb is itself a favouring circumstance for 
the production of the thrust if the flexion be a passive one. But 
when the flexion-reflex is kept up by appropriate stimulation 
of a single point over a prolonged time, so that it shows fatigue, 
the extensor-thrust becomes again elicitable. Its elicitability 
is, then, not regular nor facile, but it does become obtainable, 
usually in (juite feeble degree at first, later more powerfully. 
In other words, it can dispossess the rival reflex from a common 
path when that rival is fatigued, though it cannot do so when 
the rival action is fresh and powerful 

Again, the crossed extension-reflex cannot inhibit tlie reflexion 
of the flexor-reflex under ordinary circumstances if the intensity 
of the stimulation of the competing arcs be approximately equal ; 
but it can do so when the flexion-reflex is tired. 

The waning of a reflex under long-maintained excitation is 
one of the many phenomena that pass in physiology under the 
name of fatigue. It may be that in this ca.se the so-called 
fatigue is really nothing but a negative induction. Its place 
of incidence may lie at the synapse. It seems a process elabo- 
rated and prestTved in the selective evolution of the neural 
machinery. One obvious use attaching to it is the prevention 
of the too prolonged continuous use of a common path by 
any one receptor. It precludes one receptor from occupying 
for long periods an effector organ to the exclusion of all other 
receptors. It prevents long continuous possession of a common 
path by any one reflex of considerable intensity. It favours the 
receptors taking turn about. It helps to ensure serial variety 
of reac^tion. The organisni, to be successful in a million-sided 
environment, must in its reaction be many-sided. Were it not 
for such so-called fatigue, an organism might, in regard to its 
receptivity, develop an eye, or an ear, or a mouth, or a hand or 
leg, but it would hardly develop the marvellous congeries of all 
those various sense-organs which it is actually found to possess. 

The loosening of the hold upon the common path by so-called 
fatigue occurs also in paths other than those leading lo 
muscle and effector organs. If instead of motor effects seasual 
are examined, anal^ous phenomena are observed. A visual 
image is more readily inhibited by a competing image in the 
same visual field when it has acted for some time than when it 
is first perceived (W. Macdougall). 

One point, on a priori grounds, is a natural corollary from the 
“ principle of the common path/’ as indicated by the experimental 
findings relative to the incidence of fatigue. The reflex arc,s, 
each a chain of neurones, converge in their course so as to 
impinge upon and conjoin in links (neurones) common to whole 
varied groups — in other words, they conjoin to common paths* 
This arrangement culminates in the convergence of many 
separately arising arcs in the final efferent-root neurone. This 
neurone thus forms the instrument for many different reflex arcs 
and acts. It is responsive to them in various rhythm and in 
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various grades of intensity. In accordance with this, it seems 
from experimental evidence to bo relatively indefatigable. It 
thus satisfies a demand that the principle of the common path 
must make regarding it. 

3. In the transition from one reflex to another a final common 
I)ath changes hands and passes ftom one master to another. A 
fresh set of afferent arcs becomes dominant on the 
" supersession of one reflex by the next. Of all the 

conditions determining which one of competing reflexes shall for 
the time being reign over a final common path, the intensity of 
reaction of the afferent arc itself relatively to tlrnt of its rivals is 
probably the most powerful. An afferent arc that strongly 
stimulates is caeleris paribus more likely to capture the common 
path than is one excited feebly. A stimulus can only establish 
its reflex and inhibit an opposed one if it have intensity. This 
explains why, in order to produce examples of spinal inhibition, 
recourse has so frecjuently been made in past times to strong 
stimuli. A Strong stimulus will inhibit a reflex in progress, 
although a weak one will fail. Thus in (Joltz’s inhibition of 
micturition in the “ spinal ’’ dog a forcible squeeze of the tail 
will do it, but not, in the present writer’s experien(!e, a weak 
sejueeze. So, likewise, any condition which raises the excitability 
and responsiveness of a nervous arc will give it power to inhibit 
other reflexes, just as it would if it were excited by a strong 
stimulus. This is much as in the heart of the Tunicate. There 
the prepotent spot whence starts the systole lies from time to 
time at one end and from time to time at the other. The pre- 
potent region at one end which usually dominates the common 
path is from time to time disj)laced by lo(ud increase of 
(excitability at the other under local distension of the blood- 
sinuses there. 

Tn judging of intensity of stimulus the situation of the stimulus 
in the receptive field of the reflex has to be remembered. One 
and the .same physical stimulus will be weak if applied near the 
edge of the field, though strong if applied to the focus of the 
field. 

Crossed reflexes are usually less easy to provoke, less reliable 
of obtainment, and less intense than are direct reflexes. Con- 
secjuently we find crossed reflexes usually more easily inhibited 
and replaced by direct reflexes than are these latter by those 
former. Thus the crossed stepping-reflex is easily replaced by 
the scratch-reflex, though its stimulus be continued all tlu; time, 
and though the scratch-rcflcx itself is not a v(Ty pottmt reflex. 
But the reverse can occur with suitably adjusted intensity of 
stimuli. 

Again, the flexion-reflex of the dog’s leg is, when fully 
developed, accompanied by extension in the opposite leg. 'i'his 
crossed extensor movement, though often very vigorous, may be 
considered as an accessory and weaker part of the whole reflex, 
of which the prominent part is flexion of the homonymous limb. 
When the flexion-reflex is elicitablc poorly, as, for instance, in 
spinal shock or under fatigue or weak excitation, the crossed ex- 
tension does not accompany the homonymous flexion and does 
not appear. But, where the flexion-reflex is well developed, 
if not merely one but both feet be stimulated simultaneously 
with stimuli of fairly equal intensity, steady flexion at knee, 
hip and ankle results in both limbs, and extension occurs in 
neither limb. The contralateral part of each reflex is inhibited 
by the homolateral flexion of each reflex. In other words, the 
more intense part of each reflex obtains possession of the final 
common paths at the expense of the less intense portion of the 
reflex. But if the intensity of the stimuli applied to the right 
and left feet be not closely enough balanced, the crossed exten- 
sion of the reflex excited by the stronger stimulus is found to 
exclude even the homonymous flexion that the weaker .stimulus 
should and would otherwise evoke from the leg to which it is 
applied. 

It was pointed out above that in a number of cases the 
transference of control of the final common path FC from one 
afferent arc to another is reversible. The direction of the trans- [ 
ference can caeteris paribus be easily governed by making the 1 
stimulation of this receptor or that receptor the more intense, j 
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A factor largely determining whether a reflex succeed another 
or not is therefore intensity of stimulus. 

4. A fourth main determinant for the issue of the conflict 
between rival reflexes seems the functional species of the reflexes. 
Reflexes initiated from a species of receptor appa- sptdfot 
ratus that may be termed noci-ceptive appear to Reiiex. 

I particularly dominate the majority of the final common paths 
issuing from the spinal cord. In the simpler sensations we 
experience from various kinds of stimuli applied to our skin 
there can be distinguished those of toui'h, of cold, of warmth 
and of pain. The adequate stimuli for the first-mentioned 
three of these are certainly different; mechanical stimuli, applied 
above a certain speed, whit^h deform beyond a certain degree 
the resting contour of the skin surface, seem to constitute 
adequate .stimuli for touch. Similarly the cooling or raising of 
the local temperature, whether by thermal conduction, radia- 
tion, &c., are adequate for the cold and warmth sensations. 'I’he 
organs for these three sensations have by stigmalic stimuli been 
traced to separate and discrete tiny spots in the skin. In rcgtird 
to skin-pain it is held by competent observers, notably by V. 
Frey and Kiesow, that skin-pain likewise is referable to certain 
specific! nerve-endings. In evidence of this it is urged that 
mechanical stimuli applied at certain plat!es excite* st‘n.sations 
which from their very threshold upward posscjss unpleasatitness, 
and, as the intensity of the stimulus is increased, (mlminate 
in “ physical pain.” The sensation excited by a mechanical 
stimulus applied to a touch-.spot does not evoke pain, however 
intensely applied, so long as the stimulation is confined to the 
touch-spot. The threshold value of mechanical stimuli for tou(!h- 
spots is in general lower than it is for pain-spots; and conversely 
the threshold value of electrical stimuli for i()iK!h-.sp()is is in 
general higher than it is for the spots yielding pain. Similarly it 
is said that stimulation of a cold spot or of a warm spot docs 
not, however intense, evoke, so long as confined to them, sensa- 
tions of i)ainful quality. But pain can he (jxcited not only by 
strong mechanical stimuli and by (‘lcc!tricttl stimuli, but by 
cold and by warmth, though the threshold value of these 
latter stimuli is higher for pain than for cold and warm .spots. 
If these observations prove correct there exist, therefore?, 
numerous .specific cutaneous nerve-fibres evoking pain. 

A difficulty here is that sensory nerve-endings are usually 
provided with sense organs which lower their threshold for 
stimuli of one particular kind while raising it for stimuli of all 
other kinds; but these pain-endings in the skin s(jem almost 
equally excited by stimuli of such different modes as mechanical, 
thermal conductive?, thermal radiant, (!hemical and electrical. 
That is, they appear anelective r(!ceptors. But it is to be re- 
marked that thes(! agents, regarded as excitants of skin-pain, 
have all a certain character in common, namely this, that they 
become adequate as excitants of pain when they arc of such 
intensity as threatens damage to the skin. And we may note 
about these excitants that they are all able to excite nerve when 
applied to naked nerve directly. Now there are certain skin 
surfac;es from which, according to most observers, pain is the 
only species of sensation that can be evoked. I'liis is alleged, 
for instance, of the surface of the cornea — a modified pia!e of 
.skin. The histology of the cornea reveals in its epithelium 
nerve-endings of but one morphological kind; that is, the ending 
by naked nerve-fibrils that pass up among the epitlielial cells. 
Similar nerve-endings exist also in th(? epidermis g(!nerally. 
It may therefore be that the nerve-endings subserving skin- 
pain are free naked nerve-endings, and the absence of any 
highly evolved specializcid end-organ in connexion with them 
may explain their fairly equal amenability to an unusually 
wide range of different kinds of stimuli. Instead of but one 
kind of stimulus being their adequate excitant, they may be 
regarded as adaj)ted to a whole group of excitants, a group of 
excitants which has in relation to the organism one feature 
common to all its components, namely, a nocuous cliaracter. 

With its liability to various kinds of mechanical and other 
damage, in a world beset with dangers amid whi(!h the individual 
and species liave to win their way in the struggle for existence, 
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we may regard nocuous stimuli as part of a normal state of 
affairs. It docs, not seem improbable, therefore, that there 
should under selective adaptation attach to the skin a so-to-say 
specific sense of its own injuries. As psychical adjunct to the 
reactions of that apparatus we find a strong displeasurable 
effective quality in the sensations they evoke. This may 
perhaps be a means for branding upon memory, of however 
rudimentary kind, a feeling from past events that have been 
perilously critical for the existence of the individuals of the 
.species. In other words, if we admit that damage to such an 
exposed sentient organ as the skin must in the evolutionary 
history of animal life have been sufficiently frequent in relation 
to its importance, then the existence of a specific set of nerves 
for .skin-pain .seems to offer no genetic difficulty, any more than 
does the clotting of blood or innate immunity to certain diseases. 
That these nerve-endings constitute a distinct species is argued 
by their ail evoking not only the same species of sensation, but 
the same species of reflex movement as regards “ purpose,’* 
inteasity, resistance to “ shock,” &c. And their evolution may 
well have been unaccompanied by evolution of any specialized 
end-organ, since the naked free nerve-endings would better 
suit the wide and peculiar range of .stimuli, reaction to which 
is in this case required. A low threshold was not required 
because the stimuli were all intense, intensity constituting 
their harmfulness; but re.sponse to a wide range of stimuli of 
different kinds was required, becau.se harm might come in various 
form.s. That responsive range is supplied by naked nerve itself, 
and would be cramped by the specialization of an end-organ. 
Hence these nerve-endings remained free. 

It is those areas, stimulation of which, as judged by analogy, 
can excite pain most inten.sely, and it is those .stimuli which, 
as judged by analogy, are most fitted to excite pain which, 
as a general rule, excite in the spinal ” animal— where pain 
is of cour.se non-existent — the prepoteest reflexes. If these are 
reactions to specific pain-nerves, this mMr bc.jll||iessed by saying 
that the nervous ar(\s of pain-nerves, brofely‘i|SliScing, dominate 
the spinal centres in peculiar degree. ^hy.si(?al pain is thus 
the psychical adjunct of an imperative protective reflex. It is 
preferable, however, since into the merely spinal and reflex 
a.spect of the reaction of these nerves no sen.sation of any kind 
can be shown to enter, to avoid the term pain-nerves.** Re- 
membering that the feature common to all this group of stimuli 
is that they threaten or actually commit damage to the tissue 
to which they are applied, a convenient term for application 
to them is nocuous. In that case what from the point of view 
of sense are cutaneous pain-nerves are from the point of view of 
reflex-action conveniently termed noci-ceptive nerves. 

In the competition between reflexes the noci-ceptive as 
a rule dominate with peculiar certainty and facility. This 
explains why such stimuli have been so much used to evoke 
reflexes in the .spinal frog, and why, judging from them, such 
“ fatality ** belongs to spinal reflexes. 

One and the same .skin .surface will in the hind limb of the 
spinal dog evoke one or other of tw^o diametrically different 
reflexes according as the mechanical stimulus applied be of 
noxious quality or not, a harmful insult oi' a harmle.ss touch. 
A needle-prick to the planta causes invariably the drawing up 
of the limb— -the flexion-reflex. A harmless smooth contact, 
on the other hand, causes extension— the extensor-thrust above 
described. This flexion is therefore a noci-ceptive reflex. 
But the scratch-reflex — which is .so readily evoked by simple 
light irritation of the skin of the shoulder— is relatively mildly 
noci-ceptive. When the .scratch-reflex and the flexion-reflex 
arc in competition for the final neurone common to them the 
flexion-reflex more easily di.spossesses the .scratch-reflex from 
the final neurone than does the scratch-reflex the flexion- 
reflex. If both reflexes are fresh, and the .stimuli used arc .such 
as, when employed separately, evoke their reflexes respec- 
tively with some intensity, in my experience it is the flexion- 
reflex that is usually prej)0tent. Yet if, while the flexion-reflex 
is being moderately evoked by an appropriate stimulus of weak 
intensity, a strong stimulus suitable for producing the scratch- 


reflex is applied, the .steady flexion due to the flexion-reflex is 
replaced b)' the rhythmic scratching movement of the scratch- 
reflex, and this occurs though the stimulus for the flexion-reflex 
is maintained unaltered. When the .stimulus producing the 
scratch is discontinued the flexion-reflex reappears as before. 
The flexion-reflex seems more easily to dispossess the scratch- 
reflex from the final common paths than can the .scratch-rcflcx 
dispossess the flexion-reflex. Yet the relation is reversible — 
by heightening the intensity of the stimulus for the scratch-reflex 
or lowering that of the stimulus for the flexion-reflex. 

In decerebrate rigidity, where a tonic reflex is maintaining 
contraction in the extensor muscles of the knee, stimulation of 
the noci-ceptive arcs of the limb easily breaks down that reflex. 
The noci-ceptive reflex dominates the motor neurone previously 
held in activity by the postural reflex. And noci-ceptive reflexes 
are relatively little depressed by “ spinal shock.** 

Noci-ceptive arcs are, howeveT, not the only spinal arcs 
which in the intact animal, considered from the point of view 
of sensation, evoke reactions rich in affective quality. Beside 
those receptors attuned to react to direct noxa^ the skin has 
others, concerned likewi.se with functions of vital importance 
to the .species and colligate vdth sen.sations similarly of intense 
affective quality; for instance, those concerned with sexual 
functions. In the male frog the sexual clasp is a spinal reflex. 
The cord may be divided both in front and behind the brachial 
region without interrupting the reflex. Experiment shows 
that from the spinal male at the breeding season, and also at 
other times, this reflex is elicited by any object that stimulates 
the skin of the sternal and adjacent region. In the intact 
animal, on the cdhtrary, other objects than the female are, 
when applied to that region, at once rejected, even though they 
be wrapped in the fresh skin of the female frog and in other 
way.s made to resemble the female. The development of the 
reflex is not prevented by removal of the testes, but removal of 
the .seminal reservoirs is said to depress it, and their di.stension, 
even by indifferent fluids, to exalt it. If the skin of the sternal 
region and arms is removed the reflex does not occur. Severe 
mutilation of the limbs and internal organs does not inhibit 
the reflex, neither does .stimulation of the .sciatic nerve central 
to its section. The reflex is, however, depre.s.sed or extinguished 
by strong chemical and pathic stimuli to the .sternal skin, at 
least in many cases. The tortoise exhibits a similar .sexual 
reflex of great spinal potency. 

It would seem a general rule that reflexes arising in species 
of receptors which considered as sense-organs provoke strongly 
affective sensation caetcris paribus pretfail <n>er reflexes of other 
species when in competition with them for the use of the final 
common path,'* Such reflexes override and set aside with 
peculiar facility reflexes belonging to touch organs, muscular 
sense-organs, &c. As the sensations evoked by these arcs, 
e,g, ** pains,” exclude and dominate concurrent sensations, so 
do the reflexes of these arcs prevail in the competition for 
pbssession of the common paths. They seem capable of pre- 
eminent intensity of action. 

Of all reflexes it is the tonic reflexes, e.g, of ordinary posture, 
that are in the writer's experience the most easily interrupted 
by other reflexes. Even a weak stimulation of the noci-ceptive 
arcs arising in the foot often suffices to lower or abolish the 
knee-jerk or the reflex extensor tonus of the elbow or knee. 
If various species of reflex are arranged, therefore, in their 
order of potency in regard to power to interrupt one another, 
the reflexes initiated in receptors which considered as sense- 
organs excite sensations of strong affective quality lie at the 
upper end of the scale, and the reflexes that are answerable 
for the postural tonus of skeletal muscles lie at the low^er end 
of the scale. One great function of the tonic reflexes is to main- 
tain habitual attitudes and postures. They form, theretore, 
a nervous background of active equilibrium. It is of obvious 
advantage that this equilibrium should be easily upset, so 
that the animal may respond agilely to the passing events that 
break upon it as intercurrent stimuli. 

Intensity of stimulation, fatigue and freshness. 
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Spinal induction, functional species of reflex, are all, therefore, 
physiological factors influencing the result of the interaction 
of reflex-arcs at a common path. It is noticeable that they 
all resolve themselves ultimately into intensity of reaction. 
Thus, intensity of stimulus means as a rule intensity of reaction. 
Those species of reflex which arc habitually prepotent in inter- 
action with others are those which arc habitually intense; 
those specially impotent in competition are those habitually 
feeble in intensity, e,g, skeletal muscular tone. The tonic 
reflexes of attitude are of habitually low intensity, easily inter- 
fered with and temporarily suppressed by intercurrent reflexes, 
these latter having higher intensity. But these latter sufler 
fatigue relatively early, whereas the tonic reflexes of posture 
can persist hour after hour with little or no signs of fatigue. 
Fatigue, therefore, in the long run advantageously redresses the 
balance of an otherwise unequal conflict. We can recognize 
in it another agency working toward that plastic alternation 
of activities which is characteristic of animal life and increases 
in it with ascent of the animal scale. 

The high variability of reflex reactions from experiment to 
experiment, and from observation to observation, is admittedly 
one of the difflculties that has retarded knowledge c)f them. 
Their variability, though often attributed to general conditions 
of nutrition, or to local blood-supply, ^’c., seems far more 
often due to changes produced in the central nervous organ by 
its own functional conductive activity apart from fatigue. 
This functional activity itself causes from moment to moment 
the temporary opening of some connexions and the closure of 
others. The chains of neurones, the conductive lines, have 
been, especially in recent years, by the methods of Golgi, Ehrlich, 
Apathy, Cajal and others, richly revealed to the microscope. 
Anatomical tracing of these may be likened, though more 
difficult to accomplish, to tracing the distribution of blood 
vessels after Harvey’s discovery had given them meaning, 
but before the vasomotor mechanism was discovered. The 
blood-vessels of an organ may be turgid at one time, con- 
stricted almost to obliteration at another. With the conductive 
network of the nervous system the temporal variations are 
even greater, for they extend to absolute withdrawal of nervous 
influence. Under reflex inhibition a skeletal muscle may 
relax to its post-mortem length, ix. there may then be no 
longer evidence of even a tonic influence on it by its motor 
neurone. The direction of the stream of liberation of energy 
along the pattern of the nervous web varies from minute to 
minute. The final common path is handed from some group of 
a plus class of afferent arcs to some group of a minus clas.s, 
or of a rhythmic class, and then back to one of the previous 
groups again, and so on. The conductive web changes its 
functional pattern with certain limits to and fro. It changes 
its pattern at the entrances to common paths. The changes in 
its pattern occur there in virtue of interaction between rival 
reflexes, “ interference.” As a tap to a kaleidoscope, so a new 
stimulus that strikes the receptive surfaces causes in the central 
organ a shift of functional pattern at various synapses. The 
central organ is a vast network whose lines of conduction follow 
a certain scheme of pattern, but within that pattern the details 
of connexion are, at the entrance to each common path, mutable. 
The grey matter may be compared with a telephone exchange, 
where, from moment to moment, though the end-points of the 
system are fixed, the connexions between starting-points and 
terminal points are changed to suit passing requirements, as j 
the functional points are shifted at a great railway junction. | 
In order to realize the exchange at work, one must add to its 
purely spatial plan the temporal datum that within certain 
limits the connexions of the lines shift to and fro from minute 
to minute. An example is the “ reciprocal innervation ” of 
antagonistic muscles — when one muscle of the antagonistic 
couple is thrown into action the other is thrown out of action. 
This is only a widely spread case of the general rule that antago- 
nistic reflexes interfere where they embouch upon the same final 
common paths. And that general rule is part of the general 
principle of the mutual interaction of reflexes that impinge 


upon the same common path. Unlike reflexes have successive 
but not simultaneous use of the common path; like reflexes mutually 
reinforce each other on their common path. Expressed teleo- 
logically, /Af common pathy although economically subservient for 
many and tmrious purposes, is adapted to serve but one purpose 
at a time. Hence it is a co-ordinating mechanism and prevents 
j confusion by restricting the use of the organ, its minister, to but 
! one action at a time. 

In the case of simple antagonistic muscles, and in the instances 
of simple spinal reflexes, the shifts of conductive pattern due 
to interaction at the mouths of common paths are of but small 
extent. The co-ordination covers, for instance, one limb or a 
pair of limbs. But the same principle extended to the reaction 
of the great arcs arising in the projicient receptor organs of the 
head, e,g, the eye, which deal with wide tracts of musculature 
as a whole, operates with more multiplex shift of the conductive 
pattern. Releasing forces acting on the brain from moment 
to moment shut out from activity whole regions of the nervous 
system, as they conversely call vast other regions into play. 
The resultant singleness of action from moment to moment is a 
keystone in the construction of the individual whose unity it is 
the specific office of the nervous system to perfect. The interfei’ence 
of unlike reflexes and the alliance of like reflexes in their action 
upon their common paths seem to lie at the very root of the 
great psychical process of “ attention.” 

The spinal cord is not only the scat of reflexes whose “ centres ” 
lie wholly within the cord itself; it supplies also conducting 
paths for nervous reactions initiated by impulses derived from 
afferent spinal nerve, but involving mechanisms situate alto- 
gether headward of the cord, that is to say, in the brain. Many 
of these reactions affect consciousness, occasioning sensations 
of various kinds. In regard to the part played by spinal con- 
duction in subserving these sensual reactions a question of 
practical rather than theoretical importance has been as yet the 
chief aim of inquiry. The inquiry has been in fact whether the 
impulses concerned in evoking the various species of sensations 
follow in their headward course along the cord certain discrete 
paths occupying separable fractions of the cross-area of the cord, 
and if they are thus confined to discrete paths in what parts 
of the cross-area of the cord do these parts lie. 'I'his “ localiza- 
tion ” problem has as yet been almost the sole problem attacked, 
and therefore, despite its limited scope and interest, the results 
attained in it may be briefly mentioned here. 

Localization, — The sensations usually grouped under the 
name of touch may with advantage, as shown by Head, be dis- 
tinguished from the point of view of thcfir practical elicitation 
into .superficial and deep. The former of these are referable 
to stimulation of afferent nerve-fibres distributed actually to 
the skin, the latter to stimulation of deeper afferents subjacent 
to the skin. The touch-fibres belonging to the skin proper are 
further subdivisible, as Head has shown, into two kinds. One 
kind, the protopathic^ yield sensations so suffused witli disagree- 
able affective tone (skin-pain) that they may for the present 
purp^)se be considered pain-nerves, and the description of their 
spinal connexions be relegated to the paragraph dealing witli the 
spinal path for pain. The other kind, the epicritic, are those 
which react to tangible stimuli lightly applied, such as stroking 
the skin with a loose pledget of cotton wool or the light touching 
of the skin with a pin’s head or a blunt pencil point. Deep 
touch, on the other hand, involves afferent n(*rve fibres supplied 
by nerve-trunks not classed as cutaneous, but probably largely 
muscular in the sense that they run to muscles and contain side 
by side the afferent fibres in question and the efferent nerve- 
fibres causing muscular contraction. Head has brought forward 
clear evidence that though the afferent fibres sulwerving the 
epicritic tactual sense of the skin and deep touch of subcutaneous 
origin run so separate a course in the peripheral nerves, the 
spinal fibres constituting the Intraspinal headward -running 
paths from these two kinds of peripheral touch-fibres, the 
epicritic and the deep, to the brain, lie together and are impli- 
cated together by injuries of the spinal cord. Tn this sense 
there is, therefore, in the cord a tactual path. 'Hie question 



68+ SPINEL 

is, therefore, course does this path follow in the cord ? In the main medium by which impulses intiated by electrical 
the first place it must be noted that the path contains a synapse stimulation of the motor cortex reach the moto-neurones of the 
for the peripheral neurone whether belonging to the epicntic cord and through them influence the acthdty of the skeletal 
tactual group or to the deep tactual group ends in the cord, muscles. Of the function of the other tracts descending from 
probably not fur, i.e, not more than four or five segments, the brain into the cord little is known except that mediately or 
from its place of entrance. The rest of the headward path must immediately they excite or inliibit the spinal moto-neurones by 
therefore run through one secondary neurone at least, it may Ire various levels. How they harmonize one with another in their 
through a series of such arranged as a headward running line of action or what their purpose in normal life may be is at present 
relays* It is, however, more probable that one long secondary little more tJian conjecture. Such terms, therefore, as paths 
neurone reaching the bulbcoverslhewholeof the remaining spinal for volition,’' &c*, are at present too schematic in their basis 
part of the trajectory. The part of the headward-running path to warrant their discussion here. (C. S. S.) 

formed by the intraspinal part of the peripheral neurone (primary SPINEL, a name now given to a group of minerals, of which 

afferent neurone) lies certainly in the dorsal column of the cord the typical member is a magnesium aluminate, sometimes used as 
of the same lateral half as the side from which the neurone agem-stone, to which the term “spinel’ ’was originally restricted, 
entered, i.e. in the right dorsal column if the neurone entered I’he name comes from the PVench spinelle (diminutive of Lat. 
by a spinal root of the right side. The secondary neurone spina), perhaps suggested by the sharp angles of the crystals, 
continuing the path lies, however, in the ventral column of the All spinels crystallize in the cubic system, usually in octahedra, 
cros.sed half of the cord. The junction or synapse l)etween the and often twinned as in the accompanying figure, which 
primary and secondary neurone lies, of course, in the grey matter is a form so characteristic as to be 
of the spinal cord. called the “ spinel twin.” The hard- 

The spind path of impulses which when they reach Ihe ness of spinel is about that of topaz 
brain occasion pain has l>een determined chiefly in regard to (8) and its specific gravity near that 
pain referred to the skin. The primary afferent neurones of diamond. Professor a! H. Church 
bringing these impulses to the cord are the protopathic of Head gives the range in variously coloured 
mentioned above. These, there is much evidence to show, spinels as 3 ‘582 to 3*715, Pure spinel 
terminate in the grey matter of the cord not far from tJieir is colourless, but most varieties are 
point of entrance into the cord, that is, they terminate intraspin- coloured, no doubt in many cases witli 
ally nearer their point of entrance than do the corresponding irem and probably in some with chro- 
primary afferent neurones for touch. From the^ local spinal inium. The deep nd spinel is known 
grey matter the pain-path is continued headv/ard in the lateral as “ spinel-rub>',” or “ ruby -spinel,” and has often been taken 
whitecolumnsof the cord by secondary afferent neurones. These for true ruby, from which it is distinguished, how'ever, by 
secondary afferent neurones run chiefly in the lateral column of lieing singly refracting and thereft^re not dichroic, as well as 
the opposite half of the cord from that which the primary afferent by its inferior hardness and density. Tlui “ balas ruby ” is a 
neurones entered; but some run up the lateral column of the rose-red spinel, said to derive its name from Balkb, the 
same side as that by which the primary entered. The (capital of Badakshan (Balaxia), where it occurs with rubies, 

synapse between the primary afferent neurone iipd the secondary and w^as formerly worked, chiefly in the Shiglinan valley, in 
afferent neurone of this path lies probably in the grey matter the upper Oxus basin. Rubicellc is a spinel in which the red 
called sul>slaniia gelatinosa of the dorsal horn. colour tends to orange, whilst in almandine-spinel it passes 

The spinal path taken by the impulses concerned with sensa- into violet. Stones of the colour of vinegar are called vinegar- 
tions of heat and cold seems to agree closely with that taken by spinel. When the colour is blue the mineral is known as 
the impulses subserving skin pain. The position of the nerve- sapphire-spinel, and when green as chloro-spincl. 
fibres belonging to the secondary afferent neurones of the pain The spinels ust^d in jewelry are found mostly in gem-gravels, 
and temperature path has been fairly successfully identified where, however, the octahedral form is often well preserved, 
with that of the spinal tract called Gowers’ tract. The uncrossed The chief localities are (.Vylon, Siam and Upper Burma. In 
portion of tlie temperature path appears, howev(*r, to lie relatively all these localities the spinels accompany the coloured corun- 
smaller as compared with its crossed portion than is that of dums, and their close association with true rubies led 'ravernier 
pain. .... call spinel “ the mother of ruby.” Formerly there was much 

There is much evidence that impulses contributory to “ mus- confusion between the two minerals, aiid probably many stones 
cular sense ” pass headward along the spinal cord and in their described as monster rubies have been spinels. The great 
course remain for the most part uncrossed. This course would historic ** rul>y ” set in tlie Maltese cross in front of the Imperial 
in so far agree with the course taken by the intraspinal continua- state crown of England is really a spinel. This fine stone was 
tions of the’ primary afferent neurones which form the long given to P^dward the Black Prince by Pedro the Cruel, king of 
fibres of the dorsal columns. These are known to run to the Castile, on the victory of Najera in 1367, und it was afterwards 
bulb without transgressing the median plane at all. In addition worn by Henry V. at the battle of Agincourt, when it narrowly 
to this uncrossed tract there is anotlier, namely, that offered escaped destruction, V, Ball described, in 1894, a spinel 
by the dorsal cerebellar tract, a tract of secondary neurones weighing 133J carats, engraved with a Persian inscription, 
connected through the grey matter of the vesicular column of then in the possession of Lady C!arew. 

Clarke with primary afferent mmrones of the ipsclateral ride. i«,morphou8 mineral* known as the gronp of spinellids. 

Either or both of these uncrossed tracts may be the path taken of wluch spinel is the type, crystallize in regular octahedra and 
by the impulses subserving muscular sense, and there is experi- 
mental evidence in favour of such a possibility, but the question 
cannot be considered as definitely answered at present. 

Besides the paths followed by headward-running impulse.s 
the spinal cord contains paths for impulses passing along 
it backwards from the brain. These paths lie almost entirely 
in the ventrolateral columns of the cord. The fibres of 
which they are composed cross but little in the cord. Their 
sources are various, some come from the hind brain and some 
from the mid brain, and in the higher mammalia, espc'cially 
in man and in the anthropoid apes, a large tract of fibres in tlie 
lateral column (ths crossed pyramidal tract) comes from the 
cortex of the neopallium of the fore brain. This last tract is 


have a composition conforming to the general formula 
( — Ordinary spinel is MgAl 204 . A black opaque spinel 

in which he partly replaces Mg is known as pleonaste {itKtopdffrus, 
abundant, from the number of faces on certain cr 3 r 8 tals) or 
ceylonile, from the island of Ceylon, but sometimes written ceylanite. 
it’occurs in gneiss, often with curdieritc, and is found also in the 
ejected blocks of Monte Somma, Vesuvius. I^rgc crystals come 
from Warwick and Amity, Orange county, New York, U.S.A. The 
black spinels are generally green or brown when viewed in thin 
sections by transmitted light. In some cases spinel is evidently a 
result of contact metamorphism, whilst in others it has crystallized 
out of a molten magma, as illustrated by the experiments of J. Moro- 
zewicz. A chrome-spinel with the formula (Mg,Fe)(Al,Fe,Cr).jO^ 
is named picotite, after Picot de la Peyrouse, who described it. 
lUcotite occurs in the form of black grains and ciy'^stals in certain 
olivine rocks and in serpentine. A black iron-spine) (FeAl,.^ ' 
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found in the granulitcs of Saxony and Hohemia, is known as hoi- 
cynitefrom the Hercynian I'ovesl. A zinc-spinel (ZnALO^). occurring 
in talcose slate near Falun in Sweden, is named gahnitc, after its 
discoverer J. G, Gahn; whilst it has also been termed automolitc 
from Gt. awT^/uo\ot, a deserter, in allusion to the occurrence of 
zinc in a mineral where it was unexpected. The group of spinellids 
includes, as its extreme iucml>ers, magnetite (Kc"E'e./'^0,) and 
chromite (FeCraOJ (g.v.), (I'.'W . R/) 

SPINELLO ARETINO {c, 1330-C. 1410), Italian painter, the 
son of a Florentine named Luca, who had taken refuge in Arczz(» 
in 1310 when exiled w^ith the rest of the Ghibelline party, was 
born at Arezzo about 1330. Spinello was a pupil of Jacopo di 
Casentino, a follower of Giotto, and his own style was a sort of 
link Ixjtwecn the school of Giotto and that of Si<ma. In tlie early 
part of his life he workc^d in Florence as an assistant to his nuister 
Jacopo while painting frescoes in the t hurch of the C.armiiie and 
in Sta Maria Novella, Between 1360 and 1384 he was occupierl 
in painting many frescoes in and near Arezzo, almost all of which 
have now perished. After the sack of Arezzo in 1384 Spinello 
returned to Florence, and in 1387-1388 with some assistants 
covered the w'alls and N'ault of the sacristy of S. Miniato near 
Florence with a series of frescoes, the chief of which represent 
scenes from the life of St Benedict. These still exist, though in 
a sadly restored condition; they are very Giotto-like in composi- 
tion, but have some of the Siena decorative brilliance of colour. 
In 1391-1392 Spinello was j)aintingsix frescoes, which still remain 
on the south wall of the Pisan C'anipo Santo, representing 
miracles of St Potitus and St Ephesus. For these he received 
270 gold florins. Among his later works the chief are tlic very 
fine series of frescoes painted in 1407 1408 on the walls and 
vault of a chapel in the municipal buildings of Siena; these also 
have suffered much from repainting, l)ut still arc the finest of 
Spinello's existing frescoes. Sixteen of these represent the war 
of Frederick Barbarossa against the republic of Venice. Spinello 
died at Arezzo about 1410. 

Spinello’s frescoes are all strong and higlily decorulivo works, 
drawn with much spirit, and are very .superior in style to hi.s panel 

P ictures, many of which ajjpear to’ he mens hoUef^a |»nxluelions. 

he academy of Idorence ]K).s.sesses a patiel ot the “ ISIadontui and 
Saints," which is chiefly interesting for its signature " Hoc opus 
pinxit SpineUus I.uce Aritio D.l.A, (i.Kn)." 'I'he ensel pictures 
which are to be found in the various galicrios of luirope give little or 
no notion of Spinello's power as a iniiiier. 

SPINET, or Spinnet (Fr. fspiiiel/e or epwrffr; Ger. Spiiirtt; 
Ital. spifuUa\ nam<\s given in England to all small keyboard 
instruments irrespective of shape, having one string to a note, 
plucked by means of a quill or plectrum of leathtT. The earliest 
name recorded for this instrument is clavicymhalum, w^hich 
occurs in the rules of the Minnesingers (1404), and also in tin* 
Wunderbuch (1440), a MS. preserved in the gnuid-ducal library 
at Weimar. This is enriched with pen and ink sketches, amongst 
which is a series of musical instruments comprising a clavi- 
cymbalum, not represented as the recUingular instrument figured 
by Virdung and Luscinius, hut harp- or wing-shaped like tlu 
larger and more perfect instrument afttTwards known as harpsi- 
chord in England (clavecin, clavicymljel). 

In Italy the usual early model of sjiinet was pentagonal or 
heptagonal, and was generally enclosed in an outer < asc, from 
which it was taken for performance. Some of t he oldest rect- 
angular specimens merely contain a pentagonal spinet, tht* 
comers not being filled in. In the i6t h ccniiiry the rectangular 
spinets were modelled in Italy on the cassoiie or wedding coffers, 
and the keyboard, until the middle of tl at century, stood out 
from the case, Rosso of Milan being the first tf) recess it. Both 
forms were in use in England until the Restoration, when the 
transverse or wing form became popular in England, TIaward, 
Stephen Keene and Thomas Hitchcock being the most cele- 
brated English makers^ at the end of the 17th and beginning 
of the 1 8th century. 

The mechanism of all spinets, virginals and harpsichords 
is the same in principle, the principal variation being in the 
number of strings to each note and the manner in which they 

’ See A. J. Hipkins, The History of the Pianoforte, pp. 71-73 
(London, 1896). 


are disposed over tlie .soundboard. In the spinets they run 
parallel or at an obtuse angle to the ke>'board. I'he jack rests 
on the back of the key-lever, and works through a rectangular 
hole cut through the soundlx)ard as the key is depressed. The 
quill or plectrum is embedded in a pivoted tongue near the top 
of the jack in such a manner that when the tongue is at rest 
the quill protrudt's at right angles just under the .string. As th(‘ 
jack rises the quill catches the string and twangs it, causing 
the tongue, kept in place by a bristle spring, to fall bac k and 
thus avoid the string on the return of the jack. A little piece 
of cloth acting as a damper and attat'hed to the jack rests on 
the string whenever tht‘ key returns tt) its normal position. 

I'or the history of the spinel . sec J’ianokoim k. ' 

SPINNING (from 0. Eng. spinnan, to spin, cl. Gcr. spinnen, 
&c., the Teut. root is spm, to draw out, cf. span, spider), 
the forming of threads by drawing out and twisting various 
fibres. Tiiere is ample evidence of the great antiquity and wide 
diffusion of the art of spinning, for spinning necessarily precedes 
weaving (^,».) whenever short fibrous materials have to be made 
into threads, and weaving is one of the primal and most univer- 
sal eniployineiits of mankind. Either remain.s of implements 
employed in spinning, or spun threads, are found wluirever 
traces of prehistoric man make their appearance. The simple 
spinning apparatus which w'as used in the earliest ages continued 
to be used by civilized communities till comparatively recent 
times, and it may ihereforo be said that no art which has been 
so long and widt^Iy practised remained so iin progressive as that 
of spinning. On the other hand, since alxiut the middle of 
the i8th eentury, when human ingenuity bent itself in earnest 
to improve the art, there have not been developed in the whole 
range of mechanical industries nuuihincs of greater variety, 
deli<^a(‘v of action, and manifold productive capacity than those 
now in use for spinning. 

1'he primitive thread-making implement c(,)nsisted of a wooden 
spindle, from 9 to 15 in. long, whic h was roumk'd and tapered 
at both extremities, as in the accompanying figure. Near the 
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top there was usually a notch in which the yam was caught 
while undergoing the op(*ration of tw^isting, and lower down a 
whorl, or wharve, compose d of a perforated disk of clay, stone, 
wood, or other material was secured to give momentum and 
steadiness to a rotating s])indle. Long fibres were ( onmionly 
attached to a distaff of wood, which was liekl under the left arm 
of the operator, but short fibres were spun from (‘arded rolls. 
After attacliing some twisted fibres to the spindle, a rotatory 
motion was givtm to the latter either by rolling it by hand 
against one thigh, or by twirling it between the fingers and 
thumb of the right hand, after which the fibres were drawn 
out in a uniform strand by both hands and converted into 
varn. When the thread was of sufficient strength, the spindle 
was sus])ended hy it until a full stretch had been drawn and 
twisted, after which that portion was wound upon the body 
of the spindle, and the operation continued until the spindle 
was filled. The (|uantity tlnis rolled up gives the name to a 
now definite measure of linen yarn, namely “the spindle,” 
or 14,400 yards. »Simj)Ie as was this j)rijfttiVe apparatus, a 
dexterous spinner rould prodiicie yarn of an Evenness, strength 
and fh^licracy such as luis scarcely l)een ex^eded hy elaborate 
modern appliances. The yarns for the gossamer-like Dacca 
muslins of India were so fine that i tb wTight of cotton was 
sp)un into a thread nearly 253 m. long. This was accomplished 
w'ith the aid of a bamboo spindle not much bigger than a darning 
needle, and which was lightly weighted with a pellet of clay. 
Since .such a tender thread could not support even the weight 
of so slight a spindle, the apparatus was rotated upon a piece 
of holkiw shell. The .spindle as here described was, so far as is 
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known, the sole apparatus with which yarn was spun until 
comparatively recent times. 

The changes in modern spinning have had for their object: 
(t) the providing of mechanical means to rotate the spindle, 
(2) an automatic method of drawing out the fibres, and (3) 
devices for working a large group of spindles together, at speeds 
before unattainable. 

The first improvement consisted in cutting a ring groove in 
the wharve, mounting the spindle horizontally in a frame, 
and passing a band from a large wheel round the wharve. A 
rotatory motion was then given to the spindle by turning the 
wheel with the left liand. After attaching the filaments to 
the spindle they were attenuated with the right hand, and when 
full>^ twisted the thread was moved to form a right angle with 
the spindle and coiled upon it. Such a wheel has long been 
known in India, and from a drawing in a 14th-century manuscript 
in the British Museum it is obvious that it was not unknown, 
although far from being in general use, in Europe at that early 
date. It came ultimately to be known in England as the 
“ bobbing wheel,” and was in constant use down to the beginning 
of the TQth century for spinning coarse and fine yarns. But 
fine yarns received two spinnings; the first consisted in drawing 
out and slightly twisting the fibres into what is still known 
as a roving, and by the second spinning the roving was fully 
attenuated and twisted. In 1533, a citizen of Brunswick is 
said to have cranked the axis of the large wheel and added a 
treadle, by which the spinner was enabled to rotate her spindle 
with one foot and have both liands free to manipulate the fibres. 

It is not pos.sible accurately to fix the dates at which all 
improvements in spinning appliances were made; it is certain 
that many were known and used long before they were generally 
adopted. Thus the flyer, which twists yarn before winding it 
upon a bobbin, is shown in a drawing by Leonardo da Vinci, 
together with a device for moving the bobbin up and down the 
spindle so as to effect an even distribution (if the yarn. During 
the 16th century a mat^hine of the foregoing type was widely 
used, and came to be known as the Saxon^*vv'heel. It (‘hangt^l 
spinning from an intermittent to a continuous operation. 
The spindle had affixed upon its outer end a wooden flyer, 
whose forked legs were far enough apart to enclose a double- 
flanged spool, and at short intervals bent wires, known as th(^ 
heck, were inserted in each leg for the purpose of guiding the 
thread evenly upon the spool. This spool was loosely threaded 
upon the spindle and one of its flanges was grcaivcd to take a 
driving band from the large wheel, hence the spindle and the 
spool were separately driven, but the former at a higher speed 
than the latter. The twisted filaments were drawn through 
an eye in the flyer, led along one of its legs, and made fast to 
tlie spool. By operating the treadle the flyer twisted all the 
fibres about a (Common axis ontxj for each revolution, and the 
spool wound up the length thus spun : the thread being slipped 
from tooth to tooth of the heck at regular intervals to direct 
it evenly across the spool. During the 17th century a second 
and similar spindle and flyer were added, and these left the 
spinner free to manipulate one thread with her right, and another 
with her left hand. It was in this condition that the most 
advanced form of yarn-making was carried on until a great 
scries of inventions revolutionized spinning, and laid the 
foundations of the factory system which now prevails. 

The remaining part of the problem which lay before inventors 
was to draw out masses of parallel fibrous material, and twist 
them into uniffl|m strands by mechanical means. The first 
stage in the caption of mechanical spinning was effected 
by the inyentioi^f Lewis Paul, of Birmingham, who obtained 
a patent in ^38, and who was assisted by John Wyatt. The 
essential featlres of this invention consisted in passing carded 
slivers pairs of parallel rollers, each succeeding pair 

of whi(j^4p^d faster than the preceding pair, to attenuate 
the slfVttSK the required extent. Fr(^m Paul’s specification 
it would 1 i| 3 |>ear that he attempted to turn the rollers about 
their horizontal and vertical axes simultaneously, in order to 
draw fibres and twist them at one operation. But he 


also mentions a plan for which he procured a patent twenty 
years later, namely, the use of only one pair of rollers working 
in conjunction with a bobbin which drew off the thread faster 
than the rollers delivered the sliver, and coiled the thread about 
itself. The bobbin, therefore, attenuated, twisted and wound 
the material. Neither plan proved a commercial success. 
Thomas Highs, of Leigh, and others, laboured upon the problem, 
but it was left to Richard Arkwright, a barber, of Preston 
and Bolton, to achieve what his predecessors vainly struggled 
for. He obtained patents, in 1769 and 1775, for a machine 
which was subsequently known as the water-twist frame by 
reason of water-power being applied to drive it. Arkwright’s 
first machine did not contain any really new feature, for it 
consisted of Paul’s drawing rollers, and the spindle, flyer and 
spool from the Saxony wheel, but the spindles and rollers were 
grouped in sets of four. Later the water-twist frame was 
changed into the “ throstle ” frame, which in turn has almost 
ceased to be used. In 1829 C. Danforth (1797-1876), an American 
spinner, invented a dead spindle, on the top of which he placed 
a hollow cap to serve as the winding point, and inside the cap he 
rotated a spool : a plan still used by worsted spinners. In 1828 
Mr Thorpe, also an American, invented the ring spinning frame, 
whose principal feature consisted in the substitution for the 
flyer of a flanged annular ring, and a light C-shaped traveller. 
By means of the traveller a thread was held in the best position 
for winding upon a spool, as well as put under the necessary 
tension. Later inventors have so altered the construction of 
the ring, traveller and spindle that a speed of upwards of t i ,000 
revolutions \)er minute can now be attained. This represents 
the highest development of continuoTis spinning. 

Whilst endeavours were being made to perfect continuous 
spinning, attention was also directe^d to perf (acting the inter- 
mittent process as represented by the bobbing wheel. Between 
the years 1764 and 1767, James Hargreaves, of Standhill, 
invented the spinning jenny, by the aid of which sixteen, or 
more, threads could be spun simultaneously by on<^ person. 
All the spindles were placc (3 vertically and rotate^ from a drum, 
but the rovings were mounted in a movable (;arriage and passed 
between a clamp that opened and shut like a parallel ruler. 
After securely clamping the rovings and attacdiing them to the 
.spindles, the carriage was drawm out slowly by one hand and 
tiie spindles revolved by the other. The rovings were thus 
stretched to the proper degree of tenuity, and sufficiently 
twisted. This was followed by the inward run of the carriage, 
when the stretch of spun threads was wound upon the spindles, 
and the operation rej)eated. Hargreaves therefore returnecl 
to the first principles of spinning, namely, simultaneous 
drawing and twisting. But although the jenny gave a greatly 
increased output, it was ill adapted for fine .spinning. During 
the years 1774 to 1779. Samuel CrompUm, of Bolton, combined, 
in the mule, the drawing rollers of Paul with the stretching of 
Hargreaves. But his rollers did not fully attenuate the rovings 
before twisting them, as is the case with continuous spinning, 
neither was stretching alone relied upon. From its introduction 
this machine was able to spin finer and more elastic threads than 
any of its rivals, but for a time the preparation oi suitable 
rovings was a source of great trouble. The immediate conse- 
quence of the decision of the court of King’s Bench, in 1785, 
to throw open to the public Arkwright’s preparatory machinery, 
was to enormously increase the usefulness of the mule. Sinc^e 
Crompton’s time a ho,st of inventors have laboured to render 
all parts of the mule thoroughly automatic; this has led to man>' 
changes and additions, but none of its essential features have 
been discarded. The inventions of Paul, Arkwright, Hargreaves 
and Crompton are at the foundations of all modern systems 
of spinning; details regarding them are given in the article on 
Cotton-spinning Machinrrv. (T. w. f.) 

SPINOLAf AMBROSE, Marquis de los Balbases (1569-1630), 
Spanish general, was bom in Genoa in 1569. He was the eldest 
son of Philip Spinola, marques of Sesto and Benafro, and his 
wife Policena, (laughter of the prince of Salerno. The family 
of Spinola was of great antiquity, wealth and power in Genoa. 
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In the 1 6th centur}^ the republic was pratttically a protected 
state under the power of Spain, the Genoese being the bankers 
of the monarchy and having entire control of its finances. 
Several of the younger brothers of Ambrose Spinola sought their 
fortune in Spain, and one of them, Frederick, distinguished 
himself greatly as a soldier in Flanders. The eldest brother 
remained at home to many’ and continue the family. In 1592 
he was married to Joanna Bacciadonna, daughter of the count 
of Galerrata. The houses of Spinola and Doria were rivals for 
authority within the republic. Ambrose Spinola continued the 
rivalry with the count of Tursi, then the chief of the Dorias. He 
was not suci2essful, and having lost a lawsuit into whidi he had 
entered to enforce a right of pre-emption of a palac'e belonging 
to the Salerno family which the Dorias wished to purchase, he 
decided to withdraw from the city and advance the fortunes 
of his house by serving the Spanish monarchy in Flanders. In 
1602 he and his brother Frederick entered into a contract with 
the Spanish government — ^a ** condotta ” on the old Italian 
model. It was a spxjculation on whu^h Spinola risked the whole 
of the great fortune of his house. Ambrose Spinola undertook 
to raise 9000 men for land service, and Frederick to form a squad- 
ron of galleys for service on the coast. Several of Frederick’s 
galleys were destroyed by English war-ships on liis way up 
channel. He himself was slain in an action with the Dutcli 
on the 24th of May 1603. Ambrose Spinola marched overland to 
Flanders in 1602 with the men he had raised at his otvn expense. 
During the first months of his stay in Flanders the Spanish 
government played with schemes for employing him on an 
invasion of England, which came to nothing. At the close ol 
the year he returned to Italy for more men. His actual experi- 
ence as a soldier did not begin till as general, and at the age of 
thirty-four, he undertook to continue the siege of Ostend on the 
29th of September 1603. The ruinous remains of the place fell 
into his hands on the 22nd of September 1604. The archduke 
Albert and the infanta Clara Eugenia, daughter of Philip II., 
who then governefd Flanders and had set their hearts on 
taking Ostend, were delighted at his success, and it won him a 
high reputation among the soldiers of the time. On the close 
of the campaign he went to Spain to arrange with the cuurl, 
which was then at Valladolid, for the continuance of the war. 
At Valladolid he insisted on being appointed commander-in- 
chief in Flanders. By the 9th of April he was back at Brussels, 
and entered on his first campaign. The wars of the I-ow Countries 
consisted at that time almost wholly of sieges, and Spinola 
made himself famous by the number of places he took in spite 
of the efforts of Maurice of Nassau to save them. In 1606 he 
again went to Spain, He was received with much outward 
honour, and entrusted with a very secret mission to secure 
the government of Flanders in case of the death of the arch- 
duke or his wife, but he could not obbxin the grandeeship which 
he desired, and was compelled to pledge the whole of his fortune 
as security for the expenses of the war before the bankers would 
advance funds to the Spanish government. As he was never 
repaid, he was in the end utterly ruined. The Spanish govern- 
ment began now to have recourse to devices for keeping him 
away from Spain. Until the signing of the twelve years’ truce 
in 1609 he continued to command in the field with general 
success. After it was signed he retained his post, and had among 
other duties to conduct the negotiations with France when the 
prince of Conde fleJ to Flanders with his wife in order to put 
her beyond the reach of the senile admiration of Henry IV. of 
France. By 1611 Spinola’s financial ruin was complete, but 
he obtained the desired grandeza.” In 1614 he had some 
share in the operations connected with the settlement of Cleves 
and Juliers. On the outbreak of the Thirty Years’ War he j 
made a vigorous campaign in the lower Palatinate and was I 
rewarded by the grade of captain-general. After the renewal 
of the war with Holland in 1621 he gained the most renowned 
victory of his career — the capture of Breda after a long siege 
(Aug. 28, 1624- June 5, 1625), and in spite of the most 
strenuous efforts of the prince of Orange (Frederick Henry) to 
save it. The surrender of Breda is the subject of the great 
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picture by Velasquez, known as Las 1 -anzas the portrait of 
Spinola is from memory. 

The taking of Breda was the culmination of Spinola s career. 
Utter want of money paral}^ed the Spanish government, and 
the new favourite, Oliv^ares, was jealous of the general. Spinola 
could not prevent Frederick Henry of Nassau from taking 
Groll, a good set-off for Breda. In January 1628 he left for 
Spain, resolved not to resume the command in Flanders unless 
security was given him for the support of his army. At Madrid 
he had to endure much insolence from Olivares, who endeavoured 
to make him responsible for the loss of Groll. Spinola was 
resolute not to return to Flanders. Meanwhile the Spanish 
government added a war over the succession to the duchy of 
Mantua to its other burdens. Spinola was appointed as pleni- 
potentiary' and general. He landed at Genoa on the 19th of 
September 1629. In Italy he was pursued by the enmity of 
Olivares, who caused him to be deprived of his powers as pleni- 
potentiary. Spinola s health broke down, and, having been 
robbed of his money, grudged the ('ompensation he a.sked for 
his children and disgraced in the presence of the enemy, he 
died on the 25th of Septemlwr 1630 at the siege of Casalc, 
muttering the words “ honour ” and “ reputation.” The 
title of marquis of Los Balbases, still borne by his representa- 
tives in Spain, was all that his family received for the vast 
fortune they spent in the service of Philip III,, and IV. 

Don A. Rodriguez Villa has published a biography well supplied 
with original documents — Ambrosio Spinola, primer marques de 
los Ikilhascs (Madrid, 1905). (D. H.) 

SPINOLA, CRISTOVAL ROJAS DE (d. 1695), Spanish ecclesi- 
astic, was general of the Franciscan order in Madrid. He went 
to Vienna as confessor to the Spanish wife of Leopold L, and 
became bishop of Wienerisch-Neustadt in 1685. He endea- 
voured to reconcile the J^rotestant churches with the Roman 
Catholic, and at a conference at Hanover in 1683 presented his 
Kegulae circa Chrisiianorum omnium ecclesiasticum teunionem. 
The llelmstadt theologians, represented by Gerhard Molaniis 
(1633-1722), at the same lime put forward their Methodus 
reducendae unionis. The discussions were approved by the 
pope and the emperor, but had no popular feeling behind them, 
and though the negotiations wen; continued for ten years, 
especially lietwecn Molanus on the one side and Bossuet on the 
other, no agreement was reached, for the Protestants could 
not accept the Council of I'rent as authoritative or surrender 
the matter of communion under both species. Spinola died on 
the 12th of March 1695. 

SPINOZA* BARUCH (1632-1677), or, an he afterwards signed 
himself, Benedict de Spinoza, Dutch philosopher, was burn 
at Amsterdam on the 24th of November 1632. His parents 
belonged to the complMnity of Jewish emigrants from Portugal 
and Spain who, fieeing from Catholic persecution in the Penin- 
sula, had sought refuge in the nearly emancipated Netherlands. 
The name, variously written Espinoza, De Spinoza, D’Espinoza 
and Despinoza, probably points to the province of Leon as the 
previous home of the family ; there are no fewer than five town- 
ships so called in the neighbourhood of Burgos. The philo- 
sopher’s grandfather appears to have been the recognized head 
of the Jewish community in Amsterdam in 1628, and his father, 
Michael Espinoza, was repeatedly warden of the synagogue 
between 1630 and 1650. The father was a merchant in fair 
circumstances. He was thrice married and had six children, 
all of whom predec .cased him save a daughter Rebekah, horn of 
the first marriage, and Baruch, the son,if|C his second wife. 
Spinoza’s mother died in 1638 when th(^»iil9jy was barely six 
years old, and his father in 1654 when in his twenty- 

second year. Spinoza rec’eived his first training under the 
senior rabbi, Saul Levi Morteira, and Manasseh ben Israel, 
a theological writer of some eminence whose works show con- 
siderable knowledge of philosophical authors. Under these 
teachers he became familiar with the Talmud and, wl^t was 
probably more important for his own development, with the 
philosophical writings of Ibn Ezra and Maimonides, Levi ben 
Gerson, Hasdai Cre.scas, and other representatives of Jewish 
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medir.val thought, who aim at combining the traditional 
theology with ideas got from Aristotle and his Neoplatonic 
commentators. Latin, still the universal language of learning, 
formed no part of Jewish education ; and Spinoza, after learning 
the elements from a German master, resorted for further in- 
struction to a physician named Franz van den Ende, who 
eked out an income l)y taking pupils. Van den Ende appears 
to have been distinctly a man of parts, though of a somewhat 
indiscreet and erratic character. He was eventually hanged 
in Paris as a conspirator in 1674. Mis enthusiasm for the 
natural sciences may have been the only ground for the reputa- 
tion he had acquired of instilling atheistic notions into the minds 
of his pupils along with the liitin which he taught them. But 
it is quite possible that his scientific studies had bred in him, 
as in many others at that time, a materialistic, or at least a 
naturalistic, turn of mind; indeed, we should expect as much in 
a man of Van den Ende’s somewhat rebellious temperament. 
We do not know whether his influence was brought to bear in 
this sense upon Spinoza; but it has been suggested that the 
writings of Tin mo, whose spirit of enthusiastic naturalism and 
fervid revolt against the Church would be especially dear to a 
man of Van den Ende’s leanings, may have been put into the 
pupil’s hand by the master. Latin, at all events, Spinoza 
learned to use with correctness, freedom and force; though his 
language docs not, of course, conform to classical canons. 

A romance h«is woven itself round Spinoza’s connexion witli 
Van den Ende’s household. The physician had an only daughter, 
Clara Maria by name, who, besides being profn^ient in music, 
understood Latin, it is said, so perfectly that she was able to 
teach her father’s pupils in his absen('e. Spinoza, the story 
goes, fell in love with his fair instructress; but a fellow student, 
called Krrkering, supplanted him in his mistress's affections 
by the help of a valnalilo necklace of pearls which he presented 
to the young lady. Chronology unfortunately forbids us to 
accept this little episode as true. Rec’ent investigation has 
proved that, while the marriage with Kerkering, or rather 
Kerckkrink, is a fa<’t, it did not take phuu^ till 1671, in which 
year the bride, as appears by the n'gistcr, was twenty-seven 
years of age. She cannot, therefore, hav<^ been more than 
eleven or twelve in 1656, the year in which Spinoza left Amster- 
dam; and as Kerckkrink was seven years younger than Spinoza, 
they cannot well have been simultaneous pupils of Van den 
Ende’s and .simultaneous suitors for his daughter’s hand. But, 
though the details of the story thus fall to pieces, it is still pos- 
sible that in the five years which followed his retirement from 
Amsterdam Spinoza, who was living within easy distance and 
paid visits to the city from time to time, may have kept up his 
connexion with Van den Knd(*, and that the attachment may 
have dated from this later period. I’Kfe would at least be .some 
explanation for the existence of the story; for Colcrus expressly 
says that Spinoza “ often confessed that he meant to marry 
her.” But there is no mention of the Van d<m Endcs in Spinoza's 
correspondence*; and in the whole tenor of his life and character 
there is nothing on which to fasten the probability of a romantic 
attachment. 

7 ’he mastery of l^tin which he acquired from Van den Ende 
opened up to Spinoza the whole world of modern philosophy 
and sciemie, both represented at that time by the writings of 
Descartes. He read him greedily, says Colcrus, and afterwards 
often declared that he had all his philosophical knowledge from 
him. The impulse towards natural science which he had received 
from Van den Bnde would be strengthened by the rej^ding o’ 
Descartes ; he over divinity, we are told, to devote himself 
entirely to the#%ft‘w studies. His inward In-eak with Jewish 
orthodoxy dated, no doubt, further back — from his acquaintance 
with the philosophical theologians and commentators of the 
middle ages; but these new interests combined to estrange him 
still furthtr. from the traditions of the synagogue. He was 
seldomer seen at its services- soon not at all. The jealousy 
of the heads of the synagogue was easily roused. An attempt 
seems to have been made to draw from him his real opinions 
on certain prominent points of divinity. Two so-called friends 


endeavoured, on the plea of doubts of their own, to lead him into 
a theological discussion; and, some of Spinoza’s expressions 
being rep(;ated to the Jewish authorities, he was summoned 
to give an account of himself. Anxious to retain so promising 
an adherent, and probably desirous at the same time to avoid 
public scandal, the chiefs of the community offered him a yearly 
pension of 1000 florins if he would outwardly conform and 
appear now and then in the .synagogue. But such deliberate 
hyjxjcrisy was al)horrent to Spinoza’s nature. Threats were 
equally unavailing, and accordingly on the 27th of July 1656 
Spinoza was solemnly cut off from the commonwealth of Israel. 
The curses pronoim(H*.d against him may be read in most of t he 
biographies. While negotiations were still pending, he had been 
set upon one evening by a fanatical ruffian, who thought to 
expedite matters with the dagger. Warned by this that 
Amsterdam was hardly a safe place of residence for him any 
longer, Spinoza had already left the city before the sentence 
of excommunication was pronounced. He did not go far, 
but took up his abode with a friend who lived some miles out 
on the Old Church road. His host belonged to the Collegiants 
or Rhijnsburgers, a religious society which had sprung up 
among the proscribed Arminians of Holland. The pure morality 
and simple-minded piety of this community .seem early to have 
attracted Spinoza, and to have won his unfeigned respect. 
Several of his friends were Collegiants, or belonged to the 
similarly minded community of the Mennonites, in whi(‘h the 
Collegiants were afterwards merged. In this (juiel retreat Spinoza 
spent nearly five years. He drew up a protest against the 
deiTcc of excommunication, but otherwise it left him uninovc'd. 
From this time forward he disused his Hebrew name of Baruch, 
adopting instead the Latin equivalent, Benedictus. Like every 
Jew, Spinoza had learned a handicraft; he was a grinder of 
ienses for optical instruments, and was thus enabled to earn 
an income surtkient for his modest wants. His skill, indeed, 
was such that lenses of his making were much souglit after, 
and those found in his cabinet after his death f(?tchcd a high 
price. It was as an optic'ian that he was first brought into 
connexion with Huygens and Leibnitz; and an opti(?al Treatise 
on the Rainbow i written by him and long supposed to be lost, 
was discovered and rejirinted by Dr Van Vloten in 1862. He was 
also fond of drawing as an amusement in his leisure hours; 
and Colcrus luul seen a sketch-book full of such dra\»'ings reprt;- 
.senling jiersons of Spinoza’s a(’(|iiaintanc(‘, one of them being 
a likeness of himself in the rharacter of Masaniello. 

'i’he five years which followed the excommunication must 
have been devoted to (‘oncentrated thought and study. Before 
their conclusion Spinoza had parttd company from Descartes, 
and the leading positions of liis own system w(T(? already clearly 
detennined in his mind. A number of the younger men in 
Amsterdam — many of them students of medicine or medical 
practitioners — had also come to regard him as their intellect ual 
leader. A kind of philosophical club had been formed, including 
among its members Simon de Vries, John Bresscr, Louis Meyer, 
and others who appear in Spinoza’s correspondence. Originally 
meeting in all probabilitN’ for more thoroughgoing study of the 
Cartesian philosophy, they looked naturally to Spinoza for 
guidance, and by-and-by we find him communicating systematic 
drafts of his own views to the little band of friends and students. 
The niaiiiiscTipt was read aloud and discussed at their meetings, 
and any points remaining obscure were referred to Spinoza for 
further exi)lanation. An interesting specimem of such difficulties 
propounded by Simon de Vries and resolved by Spinoza in accor- 
dance with his ov/n principles, is preserved for us in Spinoza’s 
correspondence. This Simon de Vries was a youth of generous 
impulses and of much promise. Being in good circumstances, 
he was anxious to show his gratitude to Spinoza by a gift of 
.^000 florins, which the philosopher half-jestingly excused himself 
from accepting. De Vries died young, and would fain have 
left his fortune to Spinoza; but the latter refused to stand in 
the way of his brother, the natural heir, to whom the property 
was accordingly left, with the condition that he should pay 
to Spinoza an annuity sulficient for his maintenance. The heir 
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offered to fix the amount at 500 fiorins^ but Spinoza accepted 
only 300^ a sum whicli was regularly paid till his death. The 
WTitten communications of his own doctrine referred to above 
belong to a period after Spinoza had removed from the neigh- 
bourhood of Amsterdam ; but it has been conjectured that the 
Short Treatise on God, on Man, and his Wellbeing, which represents 
his thoughts in their earliest systematic form, was left by him 
as a parting legacy to this group of friends. It is at least 
certain, from a reference in Spinoza ^s first letter to Oldenburg, 
that such a systematic exposition was in existence before Septem- 
ber 1661.^ There arc two dialogues somewhat loosely incorpor- 
ated with the work which probably belong to a still earlier period. 
The short appendix, in which the attempt is made to present 
the chief points of the argument in geometrical form, is a fore- 
runner of the Ethics, and was probably writen somewhat later 
than the rest of the book. The term “ Nature ’’ is put more 
into the foreground in the Treatise, a point w'hich might be urged 
as evidence of Bruno's influence — the dialogues, moreover, 
being specially concerned to establish the unity, infinity and self- 
containedness of Nature; but the two opposed Cartesian 
attributes, thought and extension, and the absolutely infinite 
substance whose attributes they are — substance constituted by 
infinite attributes — apjiear here as in tlic Ethics. The latter 
notion — of substance — is said to correspond exactly to “ the 
essence of tlic only glorious and blessed God.'’ The earlier 
differs from the later exposition in allowing an objective causal 
relation between thought and extension, for which there is 
substituted in the Ethics the idea of a thoroughgoing parallelism. 
The Short Treatise is of much interest to the student of Spinoza's 
philosophical devclopni(?nt, for it represents, as Martineau 
says, the first landing-[)lace of his mind in its independent 
advance.” Although the systematic framework of the thought 
and the terminology used arc both derived from tlic ('artesian 
philosophy, the intellectual milieu of the time, the early work 
enaliles us, better than the Ethics, to realize tliat the inspiration 
and st2irling-point of his thinking is to be found in the religious 
speculations of his Jewish predecessors. The histories of philo- 
sophy may quite correctly describe his theory as the logical 
development of Descartes’s doctrines of the one Infinite and 
the two finite substances, but Spinoza himself was never a 
Cartesian. He brought his pantheism and his detenninism with 
him to the study of Descartes from the mystical theologians of 
his race. 

Karly in 1661 Spinoza’s host removed to Rhijnsburg near 
Leiden, the headquarters of the Gollegiant brotherhood, and 
Sjiinoza removed with him. The house where they lived at 
Rhijnsburg is still standing, and the road bears the name of 
Spinoza Lane. Very soon after his settlement in his new quar- 
ters he was sought out by Henry Oldenburg, the first secretary 
of the Royal Society.^ Oldenburg became Spinoza’s most 

1 Various manuscript copies were aj)parcntly made of the trcjitisc 
in question, but it was not printed, and dropped entirely out of 
knowledge till 1852, when Edward JJdhiucr of Halle lighted upon 
an abstract of it attached to a copy of Colenis's Life, and shortly 
afterwards upon a Dutch MS. purj)orling to be a translation of the 
treatise from the I^tin original. This was published in 1862 by 
Van Vloten with a retranslation into Latin. Since then a sujKTidr 
Dutch translation lias been discovered, wliich has been edited by 
Profos.sor Schaarschmidt and translated into German. AnothtT 
German version with introduction and notc?s has been jiublished by 
Sigwart based on a comparison of the two Dutch MSS.. A .scliolarly 
Englisli translation similarly ecjuipped was published by A. Wolf in 
X910. 

“ The fact that Spinoza nowhtTC mentions Bnino would not imply, 
according to the literary habits of those? day.s, that he was not 
acquainted with his speculations and even indebted to them. There 
is no mention, for example, of Hobbes throughout Sj)int)za*s political 
writing, and only one casual reference to In m in a letter, although 
the obligation of the Dutch to the English thinker lies on the surface. 
Accordingly, full w^cight must be allowed to the internal evidence 
brought forward by Sigwart, Avernarius and others to prrwe 
Spinoza s acqujvintance with Bruno's writings. But the point 
remains quite doubtful and is in any case of little iriij>ortancc. 

® Heinrich Oldenburg (r. i:626-ib78^ was a native of Bremen, 
but had settled in England in the time of the commonwealth. 
'Though hardly a scientific man himself, he had a genuine interest in 
science, and must have possessed social gifts. He was the friend of 


regular correspondent — a third of the letters prcRrr\Td to us ore 
to or from him; and it appears from his first letter that their 
talk on this occasion was ** on God, on infinite extension and 
thought, on the difference and the agreement of these at* 
Iribiitc.*^, on the nature of the union of the human soul with 
the body, as well as concerning the principles of the ('artesian 
and Baconian philosophies.’' Spinoza must, therefore, have 
unbosomed himself pretty freely to his N-isitor on the main 
points of his system. Oldenburg, however, was a man of no 
spemilative capacity, and, to judge from his subsequent corre- 
spondence, must have ejuite failed to grasp the real import 
and scope of the thoughts communicated to him. From one; 
of 01 d(‘nburg's early letters we learn Uiat the treatise Ik 
iniellectus emendatione was probably Spinoza's first occupation 
at Rhijnsburg. The nature of thi‘ -work also bears out the 
supposition that it was first undertaken. It is, in a manner, 
Spinoza’s organon ” — the doctrine of method which he 
would substitute for the corresponding doctrines of Bacon 
and Descartes as alone consonant with the thoughts which 
were shaping themselves or had shaped themselves in his 
mind. It is a theory of philosophical truth and error, involving 
an account of Hie course of philosophical itujuiry and of the 
supreme object of knowledge. It was apparently intended by 
the author as an analytical introduction to tlu! constructive 
exposition of his systcmi, W'hich he ])r(?senlly essay(‘d in tlie 
Ethics. But he must have found as he proceeded that the 
two treatises would cover to a large extent the same ground, 
the account of the true method rntTging almost inevitably in a 
statement of the truth reached by its means. I’he Improvement 
vj the Understanding was IhiTcdoro put aside unfinished, and 
was first publisluid in the Opera posihuma. Spinoza meanwhile 
concentrated his attention upon W\ei Ethics, and wc learn from 
the correspondence tvith Ids Amsterdam friends that a consider- 
able part of book i. had been communicated to tin? philosophical 
club there before February 1 663. It formed his main occupation 
for tw'o or three years after this date. Though thus giving his 
friends freely of his best, Spinoza did not cast his thoughts 
broadcast upon any soil. He had a pupil living with him at 
Rhijnsburg whose character seemed to him lacking in solidity 
and discretion. I'his pupil (probably All)ert Burgh, who after- 
w^arcls joined the (.’hun^h of Rome and penned a foolishly insolent 
epistle to his former teacher) was the occasion of Spinoza’s 
first ])ublication — lh(‘ only publu'ation indeed to which his name 
W'as attached. Not deeming it prudiait to initiate the young man 
into his own system, he took for a tcxtiiook the second and third 
parts of Dcscartcs'.s Principles, wliif Ji deal in the main with 
natural philosophy. As lie jiron^cded he put Descartt?s*s matter 
in his own language and cast the whole argument into a geometric 
form. At the request of his friends he devoted a fortnight 
to applying the same method to the first or metaphysical part 
of Descartes's philosophy, and the sketch was published in 
3663, with an appendix entitled Cogitata metaphysica, still 
WTitten from a (artesian standpoint (defending, for example, 
the freedom of the w’ill), hut containing liints of his own doctrine. 
The book was nwi.sed by Dr Meyer for piihlicaiion and furnished 
by him, at Spinoza’s request, W’ilh a ])r(!face in which it is 
expressly stated that the author speaks throughout not in his 
own person but simply as the exponent of Dftscartes. A 
Dutch translation appe^ared in the following year.** 

In 1663 Spinoza removed from Rhijnsburg to Voorburg, a 
sul)urban village about 2 m. from tlie Hague. His reputa- 
tion bad continued to sprearl. J^’rorn Rhijnsburg he had paid 
frequent visits to the Hague, and it was probably tlic desire 

Boyle, and actiujiinlcd w ilh iiiowl of the leaders of science ixi England 
as w'cll as with iiuiny on the Conlinciil. He delighted to keep hiin- 
.self in this w-iiv au couvant w-ilh the liilcsl dcvelopmcinls, anrl fost no 
opporttmit^’’ o'f est.-iblisliirig relations with men of scienlific reputa- 
tion. It w^as probably at the Hiiggcstioii of Huygens that he bent 
his stops towards Spinoza's lodging. 

* The title of the Latin original ran — lienati Cartes princi- 

ptorum philosophiae pars i. et it. more geometrico demonstratae per 
Benedictum de Spinoza Amstelodamenscm. Accesserunt rjusacm 
cogitata metaphysica. 
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to be within reach of some of the friends he liad marie in these 
visits — among others the De Witts — that prompted his changed 
residence. He had works in hand, moreover, which he wished 
in due time to publish ; and in that connexion the friendly patron- 
age of the ])e Witts might be of essential service to him. 
"J'he first years at ^’oorbllrg continued to be occupied by the com- 
position of the FJJrics, which was probably finished, however, 
by the summer of 1665. A journey made to Amsterdam in 
that year is conjectured to have had reference to its publication. 
] 3 ut, finding that it would be impossible to keep the authorship 
secret, owing to the numerous hands through whi(‘h jiarts of the 
book had already passed, Spinoza determined to kiicp his manu- 
script in his desk for the pn sent. In September 1665 we find 
Oldenburg twitting him with having tumed from philosophy 
to llieolog)' and busying himself with angels, prophecy and 
mira(‘les. This is the first reference to the Tractaius ihcologico- 
foliiicuSf which formed his (’hief occupation for the next four 
years. The aim of this treatise may be best understood from 
the full title w'ith which it was furnished — Tractatus ihcolo^ico^ 
•politicusy coniinefis dissertationes aliquoly quihus osienditur 
liberiatem philosopliandi non tanium salva piciate et rcipublicac 
pace posse concedi sed eandem nisi cum pace reipuhlicac ipsaque 
pietate tolli non posse. It is, in fact, an eloquently reasoned 
defence of liberty of thought and speech in speculative mailers. 
The external side of religion — its rites and observances — must 
of necessity be subject to a certain control on the part of the state, 
whose business it is to see to the preservation of decency and 
order. But, with such obvious exceptions, Spinoza claims com- 
plete freedom of expression for thought and beli(‘f ; and he claims 
it in the interests alike of true piety and of the state itself. The 
thesis is less interesting to a modern reader— because now gener- 
ally acknowledf^ed — than the argument by which it is supported. 
Spinoza’s position is based upon the thoroughgoing distinction 
drawn in the book between philosophy, which has to do with 
knowledge and opinion, and theolog}^ or, as we should now say, 
religion, which has to do exclusively with obedience and conduct. 
The aegis of religion, therefore, cannot be employed to cover with 
its authority any speculative doctrine*; nor, on the other hand, 
can any speculative or scientific investigation be regarded as 
putting religion in jeopardy. Spinoza undertakes to prove his 
case by the instance of the Hebrew Scriptures. S(Tipture deals, 
he maintains, in none but the simplest precepts, nor does 
it aim at anything beyond the obedient mind; it tells nought 
of the divine nature but what men may profitably apply to their 
lives. The greater part of the treatise is d(*voted to working 
out this line of thought; and in so doing Spinoza consistently 
applies to the interpretation of the Old Testament those canons 
of historical exegesis which are oft(m regarded as of compara- 
tively recent growth. The treatise thus (onstitutes the first 
document in the modern science of Biblical criticism. It was 
published in 1670, anonymously, printer and place of publication 
l)cing likewise disguised {Hamhurgi apud Heinricum Kiinraht), 
’J’hc storm of opposition which it encountered showed that these 
precautions were not out of pla<'c. It was synod ically condemned 
along with Hobbes's Leniathan tand other books as early as April 
1671, and was consequently interdi('ted by the stales-gcncral 
of Holland in 1674; before long it was also placed on the Index 
by the Catholic authorities. But that it was widely read appears 
from its frequent reissue with false title-pages, representing 
it now as an historical work and again as a medical treatise. 
Controversialists also crowded into the lists against it. A 
translation into Dutch appears to have been proposed; but 
Spinoza, who foresaw that such a step would only increase 
the commotion which was so distasteful to him, steadily set 
his face against it. No Dutch translation appeared till 1693. 

The same year in which the Tractatus was published Spinoza 
removed from his suburV)an lodging at Voorburg into the 
Hague itself. He took rooms first on the Veerkay with the 
widow Van de Velde, who in her youth had assisted Grotius to 
escape from his captivity at Loewenstein. This was the 
house afterwards occupied by Colerus, the worthy Lutheran 
minister who became Spinoza’s biographer. But the widow 


insisted on boarding her lodger, and Spinoza presently found 
the expense too great for his slender purse. He accordingly 
removed to a house on the Pavcliocn Gracht near at hand, 
occupied by a painter called Van dcr Spijek. Here he spent the 
remaining years of his life in the frugal independence which 
he prized. Colerus gives particulars which enal)le us to realize 
the almost incredible simplicity and economy of his mode of 
life. He would say sometimes to the people of the house that 
he was like the serpent which forms a ('ircle with its tail in its 
mouth, meaning thereby that he had nothing left at the year’s 
end. His friends canie to visit him in his lodgings, as well as 
others attraded by his reputation -Lc^ibnitz among the rest — 
and were courteously entertained, but Spinoza preferred not 
to ac<xpt their offers of hosi)itality. He spent the greater 
part of his time quietly in his own chamber, often having his 
meals brought there and sometimes not leaving it for two or 
three days together when absorbed in his studies. On one 
oc(*asion he did not leave the house for three months. When 
he happtmed to be tired by having applied himself too much 
to his philosophicnl meditations, he would go downstairs to 
refresh himself, and dis('ourscd with the Van dcr Spijeks about 
anything that might afford matter for an ordinary conversation, 
and even about trifles, lie also look pleasure in smoking a 
pijMi of tt)bacco; or, when he had a mind to divert himself 
somewhat longer, he looked for some spiders and made them 
fight togeLh(T, or he threw some flics into the cobweb, and was 
so well pleased with the result of that l)attlc that he would 
sometimes break into laughter ” (Colerus), He also conversed 
at times on more stTious topics with the simple people with 
whom lie lodged, often, for example, talking over the sermon 
with them when they (‘ame from chundi. He occasionally 
went himself to hear the Lutheran pastor preach — the pre- 
decessor of Colerus — and would advise the Van der Spijeks not 
to miss any sermon cjf so excellent a preacher. The i;hildrcn, 
too, he put in mind of going often to church, and taught them 
to l.>c obedient and dutiful to their parents. One day his land- 
lady, who may have heard strange stories of her solitary lodger, 
came to liim in some trouble to ask him whether he believed 
she could he saved in the religion she professed. “ Your religion 
is a gocKl one,” .said Spinoza; “ you need not look for another, 
nor doubt that you will lx*, saved in it, provided that, while you 
apply yourself to piety, you liv<^ at the same time a pea('(*able 
and quiet lifi^.” Only once, it is re(H)rdcd, did Spinoza’s admir- 
able self-control give way, and that was when he received the 
news of the murder of the Dc Witts by a frantic mob in the 
streets of the Hague. It was in the year 1672, when the sud<len 
invasion of the Low Countries by Louis XIV. raised an irresis- 
tible clamour for a military leader and overthrew the n*publican 
constitution for which the Dc Witts had struggled. John De Witt 
had been Spinoza’s friend, and had bestowed a small pension 
upon him ; he had Spinoza’s full sympathy in his political aims. 
On recci^'ing the new's of the brutal murder of the two brothers, 
Spinoza burst into tears, and his indignation was so roused that 
he was bent upon publicly denouncing the crime upon the spot 
wliere it had been committed. But the timely caution of his 
host prevented his issuing forth to almost certain death. Not 
long after Spinoza was himself in danger from the mob, in 
consequence of a visit which he paid to the French camp. He 
had been in correspondence with one Colonel Stoupe, a Swiss 
theologian and soldier, then serving with the prince of Cende, 
the commander of the French army at Utrecht. From him 
Spinoza received a communication enclosing a pas.sport from 
the French commander, who washed to make his acquaintance 
and promised him a pension from the French king at the easy 
price of a dedication to his majesty. Spinoza yrent to Utrecht, 
but returned without seeing Condc, W'ho had in the meantime 
been called elsewhere; the pension he civilly declined. There 
may have been nothing more in the visit than is contained in 
this narrative; but on his return Spinoza found that the popu- 
lace of the Hague regarded him as no better than a spy. The 
town wa.s full of angry murmurs, and the landlord feared that 
the mob w^ould storm his house and drag Spinoza out. Spinoza 
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quieted his fears as well as he could, assuring him that as soon 
as llie crowd mac]<* any threatening movement he tvould go out 
to meet them, ‘Mh(u:gh they should serve me as they did the 
poor De Wilts. I e.m a republican and lune nev(T had 
any aim but llic honour and welfare of the state/'* Happily 
the danger passed off without calling ft-r siK'h an ordeal. 

In if)73 SpiiK^za reeeived an invitation I’roui the eleettu* 
palatine to quit Jus retirem<Mit and b(‘come professor of philo- 
sophy in the university of lleidelb<'rg. The offer w’as c<njched 
I‘i flattering terms, and conven ed an express assurance of “ the 
largest fivtdoni (.f }-pe('ch in philosoj>hy, w'hi('h the prince is 
confident tliat you will not misuse to disturb the established 
religion.** But Spinc-za’s experi(‘nce of theological sensitiveness 
led him to doubt the possibility of keeping on friendly terms 
with the established religion, if he w'crc phiced in a public ca)>a* 
city. Moreover, lie w'as not strong; be had had no cxpcTiciu'C 
of public teaching; and he foresaw that the duties of a chair 
w'( uld j)ut an (iud to private research. For all the:'.<‘ reasons he 
courteously declined tlie offer made to him. 'I'liere is little 
more to tell of his life of solitary meditation. In 1675 we 
learn from his correspcindcncc that he entertained the idea of 
publishing the Ethics, and made a joiirn<‘v to Amsterdam to 
arrange matters with the printer. “ iVit, wdillst 1 was busy with 
this,” he writes, “the report was spread everywhere that a 
<'<Ttain book of mine w'as in the press, wherein I endeavoured to 
show that there was no God; and this report found crcd<*nce w'ilh 
many. \N'hereupon certain theologians (themselves perhaps tlu* 
authors of it) look occasion to complain of me to th<‘ prince and 
the magistrates; mor(‘OV(‘r, the stupid (ivrtesians, because tliey 
are commonly supposed to side with rne, (h^siririg to free them- 
selves from that sus])icion, were diligent W'ithout ceasing in their 
execrations of my doctrines and writings, and iire as diligent 
still.” As the commotion seemed to grow worse inst<;ad of 
subsiding, Sf)inoza consigned the manuscript once more to his 
desk, from W'hich it was not to issue till after his death. ITis 
last literary w^)rk was tjie unfinished Tractatus poiiticus and tlie 
preparation of notes for anew edition of the Ttactaius theolo^ir(h 
poli/icHS, in which he hoped to remove some of the misundcr- 
stfindings which the book had met w'ith. Tlie Tractatus poiiticus 
dev<^l<)ps his philosophy of law and government on the liners 
indicated in his ollur works, and connects itself closely with the 
theory emiiK'iatcd by Hoiibcs a generation before. Consump- 
lion had iitren making its insidious inroads upon Spinoza for many 
years, and <rarly in 1677 he must have been c.( nscious that he 
was seriously ill. On Saturday, tjie 20th of February, he sent 
to Amsterdam f(»r his friend TJr Meyer. On the following day, 
the Van der Spij(‘ks, having no thought of immediate danger, 
W'ent to the afternoon service. \Vh<;ri they came Iiack Spinoza 
was no more; he bad died about three in the afternoon with 
Meyer as the only witness of his last moments. Spinoza was 
buried on the 25th of February “ in the new church upon the 
Spuy, being attended,** Colerus tells us, ” by many illustrious 
persons and followed by six coaches.** He was little more than 
forty- four years of age. 

Spinoza’s effects were few and realized little more than was 
required for the payment of eliarges and outstanding debts. ** One 
need only cast one's eyes upon the account/' says his biographer, 
*' to perceive that it was the inventory of a true philosopher, Jt 
contains only some small books, some engravings, a few lenses and 
the instruments to polish them." His desk, containing his letters 
and his unpublished works, Spinoza had j)reviously charged his 
landlord to convey to Jan Rieuwertz, a publisher in Amsterdam, 
'this was done, and the Opera posthuma «aj)peare(l in the same year, 
without the author’s name, but with his initials upon the title- 
page. They were furnished with a preface written in Dutch by 
Jarig Jellis, a Mennonitc friend of Spinoza’s, and translated into 
Lcitin by Dr Meyer. Next year the book was proscribed in a 
violently worded edict by the stales of Holland and West Friesland. 
The obloquy which thus gathered round Spinoza in the later years 
of his life remained settled upon his memory for a full hundred 
years after his de<ith. Hume’s casual allusion to "this famous 
atheist ’’ and his " hideous hypothesis is a fair specimen of the 
tone in which he is usually referred to; people talked about Spinoza, 
Lessing said, " as if he were a dead dog,”^ The cliange of opinion 
in this respect may be dated from Lessing’s famous conversation 
with Jacobi in 1780. Lessing, Goethe, Herder, Novalis and 
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Schleiennacher, not to mention philosophers like' Schilling and Ilogcl, 
united in rtvognizing the uni<iuc strengih and sinctTiiy of S])iuoza's 
thought, and in setting him in liis ri^hlful plact? am<»iii; tho .specula^ 
tivo leaders of mankind. Transfused into their wrning:., his sj)int 
has had a large share in moulding the pliilosotdiic thoiiglii of llio 
H)ih century, and it luis also been witk'ly infliuMilial beyond tlie 
schools. .baiUead of his atheism liegcl st)eaks of Ids acosmism, j'.nd 
Xov'alis dubs him, a Go.l inloxiccJt'd man. Solilt'i(uinac.hi‘r':; imo 
apastrophe is well known, in which In' c.alls upon ns to " oiler a loci; 
01 hair to the m.incs of the holy and I'xcom rn.i ideal ed Sjiinoza." 

Spinoza's personal app<'arance is di’scribcd by ('oh'riis fiom Iho 
accounls given him by many people at lln* Ile-gne wdio knew' Inm 
famili.irly. " He was of a middle si/.e*. e.nd had good features in 
his fac(*, the .skin somew hat dat l;. black cm led hc.ir, and the long 
eyebrows of the same colour, so that one ndghl easily know fi<MU 
his looks that he was des(',(‘nded from tin* rortuc.iu'.se' Jews." Leib- 
nitz. al.so gives a similar ilescripl iusi : " Tin* ci'lebrab'd Ji'W Spijio/a 
had an olivecompK xion and .s^ met hin/!: S panish in his l:o e*." 'riKs.‘ 
characteristics are ]>reserveel in .1 pv>vii- dl in oil in llu' WoKeubullel 
library, which was jirob.iblv the original of the (in that case unsuc- 
cessfully r<mder(’d) eugrasing pn'lra‘<l the Oj'x'ya posthuma of 
1(»77. This ]K)rtrait w«'ls ]>lu)tographed for Dr Marl ineaii's Study c/ 
S/yino::(i. In iSSo a statue wa.s (‘nvleel lo Sjiinoza a.l the I laguo liy 
international subscri])(ion among Ids aelmirer.s, and more recently 
the collage in which he lived al Khijnsbnrg Iin.s been restored and 
furnisheil w ith all the discoverable' S])inoza relics, 

S|>inoza's philosopliy is a 1 horoiighgoing piui theism, which has 
both a naturalistic and a niyslical side. 'I'lie lonndalioii of tlie 
system is tlie doetrine of one inl'mile siibstanci', of whie.h all iiinie 
existences are modes or limitations (modi's ol thought or mo«les ol 
e.xtension). (lod is thus the immanent cause ol the universe; but 
of creation or will there can l»e no question in S])iiioza's system. 
God is used throughout as equivalent lo Nature {Dnis sivc nuiuru). 
The jihilosophical stand]H)inl conqireheiids the nec(?‘;.sily of all tliat 
is -a necessity that is none otlsT than the lu'ce.ssily of the (livine 
nature itstilf, I'o vit*\v things thus is lo view them, according to 
Spinoza's favourite ]>hra.stg suh sprrie avirrnitatis* Siiiiioza's pliilo- 
s()])hy is fully considered in the article CaU'I icsianism. 

LiTKRATukic,— The conb'nls of the Opera posthuma included th*' 
Ethics^ thu Trnrtntus poiiticus anti the Or lutvlU'ctns emendatiouc 
(the last two nnlinislied), a .selection from Spinoza's corre.spondc'jice, 
and a Compendium of Hebrew Oram mar. 'I he Irvatisc on the Eain- 
bow, supj)os(‘fl to be lost, was published anonymously in Dutch in 
TOH7. 'I no lirst collecietl c<litinn of Sjiinoza’s w'« rks wns made by 
Paiilus in TS02; there is anotls'r by (iirdrer (18 tn), and a third by 
IJnider (i8.j i8.|0) in three volumes. Van Vloten’s volume, jnib- 

lished in 1802, Ad lieuediiti de Sfunoza opera quae super sunt omnia 
supplementum, is uniform wit h Jhinler's edition, and contains the 
early treatise' De deo et homim,X\\i' Treatise on the Uainbow, and sevt'ral 
fresh letters. A conqilete edition undertaken by Dr Van Vlotc'ii and 
Professor J, V. N. Land for the Spinoza Memorial Ckunmilte*? lormerl 
in Holland to celebrate the bic<!nti‘nary of tlie philosopher’s dt^atli 
aj)])eared in i88z and was rei.ssiied in three volumes in 1895. An 
Juiglish translation of The Chief U’ezA’.s' of Spino.’^a, by R. JI. M. 
JOlw-es, aj)j)e.'ired in 1883, and tran.slations of the? Ethics and the l>e 
inicllectus emendatione wain* iniblished in 1883 and 1895 by W. Hale 
White; A. Widf's translation of the Short Treatise ajipeared in 1910; 
jirevioiis translations w(Te iinscliolarly in execution. 

The main authority for Sjiiiioza's lihi is the slodch juiblislital in 
1705, in Dutch, with a controversial sermon against Spinozism, by 
Johannes Colerus. The French version of this Life (170O) has been 
several time.s reiirinted as well as translated into ICnglish and 
(ierman. The ICnglish version, al.so dating from 170b, was rejiriiited 
by Sir I'Vederick j'ollock at the end of his Spinn::a, his Life and 
Philosophy (1880). 'I'his book, Dr Martineau^s Study of Spinoza 
(1882) and Dr John Laird’s Spinoza (1888), are all admirable ]»ieces 
of work, and, as reganls the philosojihical estimate, com])l<im<int 
one another, H. H. Joachim’s Study of the Ethics of Spinoza (1901) 
and K. A. Duff’s Spinoza* s Political and Ethical Philosophy (1903) 
are imjKirtant contributions of more re, cent date, ('arefiil research 
by Professor Freudentlial, Dr W. Meyer and Dr K. (). Meunsma has 
recently brought to light a number of fre.sli details cijiiiiected with 
Sjumiza's life anrl increased our knowledge of his Jewish and Dutch 
(‘Tivironment, 1 'he earliest lives and all the available documents 
have Ixien edibid by Freuflenthal in a single volume, Die Lebens- 
geschichte Spinozas (1 899) , on the basis of which he has since rewritten 
the I.ife, Spinozas Leben unU Lehrc, vol. i., Das Leben (190,1). 
M<'in.sma’s Spinoza und en zijn Kring (189b) ajipeared in a German 
translation in 1909. The new material has been judicially used 
by A. Wolf in the " Life ’’ ]irefixed to his translation of the Short 
7 realise (1910), and the greater part of it also in the second edition 
of Sir Frederick Pollock's Spinoza (1899). (.’\. S. P.-J’.) 

SPINY SQUIRREL, a book-name for a group of African 
ground squirrels, characterized by the spiny nature of the fur 
of the mor:; typical forms. They form tlie genus Xerus, which 
is .split up into a number of subgcncra ; Xerus rutilus of Abyssinia 
and East Africa Ix'longing to the typical group, while the striped 
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North African A', getidus represents the sul>f?enus Atlanto- 
xerus. The more typical sj)e(:ies are characterized by the coarse 
spiny hair, the small size, or even absence of the’ears, and the 
long, nearly straight, claws. The skull is narrower and longer 
than in ty])ical squirrels, and there arc distinctive features in 
the check-tccth; IniL the more aberrant types come much 
closer to squirrels. Typical spiny squirrels differ from tnic 
squirrels in Ixdng completely terrestrial in their habits, and live 
either in clefts or holes of rocks, or in burrows which they dig 
tlicmselvcs. (Sec Rodentia.) 

SPlOK KOP, a mountain in Natal on the north side of the 
Tugcla River, and 24 m. W.S.W. of Ladysmith. It is celebrated 
as the^ scene of a battle (Jan. 24, 1900) in the 'Jransvaal War, 
in which the British forces uncler Sir Redvers liuller were 
defeated by the Boers (see Transvaal and Ladysmith). The 
Spion Kop incident led to much controversy ; for an admirable 
elucidation of the facts see The Times llisiory of the War in 
South Ajrica, The name itself (Dutch for “ Look-out TIill **) is 
fairlv common as a place-name in South Africa. 

SPIRAL, in mathematics, the locus of the extremity of a line 
(or radius vector) w'hicli vmies in length as it revolvt^s about a 
fixed point (or origin). Here we consider some of the more 
important plane spirals. Obviously such curvets arc con- 
veniently expressed by polar ccjuations, i.c, equations which 
directly state a relation existing between the radiu.s vector 
and the vector angle; another form is the “ />, r ” equation, 
wherein r is the radius vector of a point, and p the hmgth of the 
perpendicular from the origin to the tangent at tliat point. 

'riio (iqiiifinprular or logarilhiriic spiral (fig. i) is such that as the 
vector aiiglt! iiuTcases aritliiuutically, the radius vector increases 



geometrically; this clcfinition leads to an equation of the form 
where e is the base of natural logarithms and A, B are 
constants. Another definition is that the tangent makes a constant 
angle (o, say) with this radius vector; this leads to ~ r sin a. This 
curve has the property that its positive jiedals, inver.se, polar 
recij)rooal and iwolutes are all equal equiangular spirals, A group 
of sjnrals are included in the “ jiarabolic .spirals ** given by the 
t^(]uation r -af?"; the more iTni)ortant are the Archimedtjan spiral, 
r ^ae (fig. 2 ); the hyperbolic or reciprocal spiral, r—aa-* (lig. 3 ); and 
the lituus, r — < 10 - \ (fig. ^). The first-named was discovered byConon, 
whose studies were comi)leted by Archimedes. Its p, r " equation 
is p — - 1 - 1 '"), and the angle between the radius vt*ctor and the 

tangent equals the vector angle. The secoiul, ciilltJd hyperbolic on 
account of the analogy of its equation (polar) to that (Cartesian) of 
a hyptirbola betwei^n the asymi)toles, i.s theiin'iTse of th(j Archime- 
dean. Its /), f equation is i>-nd it has an asymptote 

at the distance a above the initial line. The lituus has the initial 
line as asymptott^ AnotluT group of spinils— termed Cotc.s’s spirals 
-appear as the ]>ath of a particle moving under the influence of a 
central force varying as the inverse cube of the distance (see 
Mechanics). Their general equation is />-»:- in which Aaiul 
15 can have any values. If B~o, we have p and the locus is 

the e(piiangular spiral. If A-=i wc liavi’ B, wliich leads 

to the polar equation V.c. the reciprocal spirjil. The 

more general investigation is as follows : Writing u r-* we have 
Aw‘- B, and since />-“ u- -f (duldd)^ (see Infinitesimal 
Calculus), then Au“-fB (</u/</ 0 )°, i.e, (rfu/<10)®— (A--i)«- 4 -B. 
The riglit hand side may be written as C® (m‘- + D®), C® (tt®— D®), 
C® (D®— «®) according as A— i and B are both positive, A--i positive 
and H lurgative, and as A— i negative and B positive. On integration 
these three forms yit'ld the polar equations « C sm hDO, w C 
cos HUB, and w — C sin 1)0. Of interest is the spiral 
which has the circle f as an asymptote in addition to a linear 
asymptote. 

SPIRE (0. Eng. spir, a blade of grass, and so anything tapering 
to a point), the architectural term (Fr. fleche, Ital. guglia, Ger. 


spitze) given to the lofty roofs i.i stone or wood covered with 
lead or slate, which crown the towers of cathedrals, churches, 
&c. In their origin, as in the church of Thaon m Normandy, 
they were four-sided roofs of slight elevation, but soon began 
to be features of great importance, becoming lofty pyramids 
generally of octagonal form, and equal in height sometimes 
to the towers themselves. The junction, however, of an octa- 
gonal spire and a square tower involved a distinct architectural 
problem, and its solutions in English, French and German spires 
are of infinite variety. One of the earliest treatments is that 
of the .south-west tower of Chartn^s Cathedral, where, on the 
four projecting angles are lofty spire lights which, with others 
on the four faces and the octagonal spire itself, form a fine 
composition; at the abbey of St Denis the spire light at each 
angle was carried on three columns which filled better the three- 
cornered space at the angles and gave greater lightness to the 
structure; long vertical slits in the .spire lights and the spire 
increased this effect, leading eventually to the introduction 
of traceiy throughout the spire; the ultimate results of this 
wc see in the lace-work spires of Strassburg, Antwerp, St 
Stephen’s at Vienna, Freiberg, Ulm and other examples, wliich 
in some cases must be lookecl upon as tlie tours de force of the 
masons employed. In England the spires were far less pre- 
tentious but of greater variety of form. The spire of the cathe- 
dral at Oxford (1220) is perhaps the earliest example; it is of 
comparatively low elevation, of octagonal form with marked 
entasis, and is decorated with spire lights on each face and 
pinnacled turrets at the angles. Those wdiich are peculiar to 
England are the liroach-spircs, in wdiich the four angles of the 
lower arc covered with a stone roof which penetrates the central, 
octiigonal spire. In the best examples the sjiire comes down 
on the tower with dripping eaves, ^d is (‘arried on a corbel 
'table, of W’hich the finest solution is St Mark ’s at Stamford. 
The angles of the octagonal spire have a proj(?cting moulding 
whicli is stopped by a head just above the corbel table, and at 
the top of the broach is a small niche with a figure in it; the 
spire lights arc in three stages alteriuilely in the front and dia- 
gonal faces. At Si Mary, Kelton, and St Nicholas, Walcot, 
arc similar designs. jScen, however, on the diagonal, the void 
space at tlie angles of tliesc broach-spires is noticeal)le, so tliat 
an octagonal pinnacle w^as erected, of whitdi the earliest examplt^ 
is that of the luithedral at Oxford, where the broach was of vcr\' 
low pitch. Of later date St Mary’s, W’ollaston, All Saints, 
Leighton Buzzard, and St Mary’s, Witney, arc good examples. 
As a nile the broach penetrates the octagonal .spire about one- 
sixth or one-seventh up its height, but there is one instance in 
S; Nicholas, Cotsmere, in Rutlandshire, where it rises nearly 
half the way up the octagonal spire. \V hen llie parapet or battle- 
ment (the latter being purely decorative) took the plac'e of the 
drip].)ing eaves, the broach disappeared, and octagonal turrets 
occupy the corners, as in St Peter’s at Kettering and Oundle, 
Northamptonshire, and in All Saints, Stamford, Lincolnshire. 
The next combination perhaps followed from this; in order to 
connect the angle tower or pinnacle with the spire, a flying 
buttress was thrown across, thus filling the gap between them; 
of this St James’s, at Louth, in Lincolnshire, may be taken as a 
fine type ; it belongs to the Perj)endicular period and is further 
enriched with erocktils up each angle of the spire; the same 
is found in St Mani’-’s, Whittlesea, Cambridgeshire. At St 
Michael’s, Coventry, the lower part of the octagonal spire 
is made wrtical with a battlementcd cr<‘sting round it. In St 
Patrick’s, Patrinj^on, Yorkshire, the lower part of the spire, 
which otherwise is plain, is enclosed with an open galler\' like 
the cresting of a crown. Sometimes the ui)per .storey of the 
tower is made octagonal, and is set back so as to allow of a 
passage round with parapet or battlement, as at St Marx^’s, 
Bloxliam, St Peter and St Paul, Seton, and St Mary, Castlegate, 
York. 'ITic most important groupings are those which surmount 
the towers of the English cathedrals; at Lichfield .square turrets 
of large size with richly crocketed pinnacles; at Peterborough, 
a peculiar but not happy arrangement xvhere a lofty spire 
covers over the buttress between angle turret and spire; and at 
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Salisbury an octagonal pinnacle at the angle and a triangular 
spire light against the spire. The happiest combination of all, 
however, is perhaps the spire of St Mar> 's, Oxford, with three 
ranges of angle niche-groups set one behind the other, forming 
with the centre spire a magnificent cluster of spires; the niche 
gables and pinnacles are all enriched with crockets and the ball 
flower in the arch mouldings. 

Reference has already been made to two of the French spires, 
at Chartres and St Denis; there is nothing like the diversity of 
design in France, however, when compared with those in 
England, and there are but few on the crossing of nave and 
transept; the towers were built to receive them, as at Amiens, 
Reims and Beauvais, but for some reason not canried above the 
roof, possibly from some doubt as to the expediency of raising 
stone lanterns and spires of great weight on the four piers of 
the crossing; on the other hand their places were taken by 
constniclions in timber covered with lead, of immense height 
and fine design. There was a 13th-century fleche on the (Tossing 
of Notre-Dame, Paris, taken down soon after the bc'ginning 
of the 19th century, of which the existing example by Viollet-le- 
Diic is a copj^. The same fate befell that over the Sainte 
('hapelle, Pans, being reconstructed about 1850 by Lassus. 
The fleche at Amiens, though of late date (c. 1500), is still in good 
preservation and is a remarkable work; above the ridges of 
the roofs of nave and transept, and otTagonal in plan, arc two 
stages, the upper one set back to allow of a passage round, and, 
above the cresting of the laU(‘r, a lofty octagonal s])ire with 
spire lights at the base on each side, crockets up the angles, 
and other decorations in th(^ l<‘ad work wdth which it is covered. 
Including the va.ne, from the ridge of roof the height is 182 ft. 
Of timber fleches covered with slates tlicrc arc many examples 
in the north of Franco, those at Orbais (Marne) and the ubl)ey 
at Eu (Seine Inf 4 rieure) being the best knowm. Returning to 
stone spires, those on the west front of St Steplum’s, Caen 
(Abbaye-aux-Hommes), are good examplt‘s with lofty octagonal 
turrets and pinnacles at wvst angle and spire ligl\t between, 
and among others arc those of St Pierre at (aej\, Sonlis, C'ou- 
tan(Xts, Bayeux, and many others in Calvados, and at Soissons, 
Noyon, and Laon in Picardy. One of the most bcmitiful spires 
in France, though of late date, is that of the north-wTst tow'er 
to C'hartres Calli(‘dral, In lh<? south of I^Yance, in the ('harenle 
and Perigord, the st(jne spire takes (piite another form, Ixang of 
much less height, of convex form, and studded with small scales, 
giving somewhat the appearance of a pine cone, wdih small 
pinnacltjs also with scales, and carriejd on a group of shafts at 
the angles of the lower. The wvst tower (»f Angoul^me Cathe- 
dral, the central towers of Saintes Lc Palud, and Plassac in lh(? 
("harente, and the tower of St Front, Perigueiix, and Brantdme 
in Perigord, have all spires of this kind, of wdiich a small example 
crowns the Lanterne des Morts at Cellefrouin. The German 
towers are generally covered w'ith roofs only, of varied form, 
but at Ulm, Slrassburg, Freiburg and Cologne is a remarkable 
scries of traceried spires in stone, of great elaboration and show- 
ing great masonic ability, but wanting in rejxjse and solidarity, 
and the same applies to the spire at Antwerp. In Spain there 
arc not many examples (d note, the spire at Burgos suggesting 
in its outline and want of height the influence of the Hrigordian 
spires, and tluit at Stilamanca the influence of those in the nortJi 
of France. 

Looking upon the s])ire as the crowning feature of a tower, 
those of the Renaissance period must be included here, thougli 
as a compromise they are often termed ** steeples.” Of these 
the finest and most varied are those by Wren in I-ondon, among 
which that of Bow' Church and St Bride^s, Fleet Street, are the 
best known, the former with two stag^^s of lanterns with de- 
tached columns round, and the latter octagonal on plan with 
five stages, set one heliind the other, with arches in centre of 
each face and pilasters at the angles, St Antholin, now de- 
stroyed, w'as the only example bas(*d on a Gothic prototype; 
it consisted of an octagonal spire with Renaissance spire lights 
and angle fmials resting on the upper octagonal storeys of the 
tower. St Margaret Pattens somewhat resembles it, but the 


tower has a balustrade round and the angle pinnacles are in the 
form of oljelisks, a favourite Renaissance interpretation of the 
Gothic finial, which is found in other churches, as in those of 
St Martins-in-tl\e-Ficlds by Gibbs and St Gilcs-in-tbc-Fields 
by Flitcruft, Hawksmoor apparently based his spire of St 
George's, Bloomsbuiy', which auLsists of a series of lofty steps, 
and is crowned with a statue of George I„ on that of the 
mausoleum at Halicarnassus^ In Fnuice, Italy and Spain, 
lanterns usually terminate the towers. The spire of the Sco 
at^ Saragossa in design somewhat resembles those of Wren, 
being one of the kw examples worth noting, (R. P. S.) 

SPIRE LIGHT (Fr, lucarne), the term given to the windows 
in a spire which arc found in all periods of Engli.sh Gothic 
architecture, and in I rench spin's form a very important feature 
in the composition. There is an early exam]fle in the spire of 
the cathedral at Oxford ; they are not glazed, and have occasion- 
ally, if of large sizt', Iriinsoms to stn'ngthen th(; mullions. 

SPIRES (Gcr. Speyer or Speier), a town and episcopal see 
of Germany, capital of the Bavarian palatinate, situated on the 
left bank of th(^ Rhine, at the mouth of the Spcyerlnuh, 16 m. 
S. of Mannheim by rail. Pop. (1005), 21,823. The principal 
streets arc broad but irregular, jind the general appearance of 
the low'U little corresponds to its high tmliquity, owhig to the 
fact that it was burned by the French in 1689. TIic only impor- 
tant ancient !)uilding that survived tlu^ flames is the catlu'dral, 
a very large and im[)()sing basilica of red sandstone, and one of 
the noblest examples of Roinan(JS(|ue iU’chitccturc now extant. 
Beyond the general inlenisi attaching to it as one of the old 
Romanesque chunhos of the Rhineland, Spires Catht'dral has a 
peculiar importaiu’e in tlu' history of archilecliire as probably 
the earliest Romiuiesquc basilica in ^s'hi(^h tlie na\'e as well 
as the side arcades was vaullt‘d from the first (see Architkctokk : 
Romanesque in Germany), Built in 1030-1061 by (‘onrad Ji. 
and his successor, this church has had a chequered history, 
its disastiTs culminating in i68(), when tiu' soldiers of Louis XIV. 
burned it to the bare walls, and scattered the aslies of the eight 
German emperors who had Ikiii interred in the king’s (hoir. 
Restored in 1772-1784 and provided with a vestibule and facade, 
it was again desecrated by the French in 1704; Imt in 1846 1853 
it was once more tlioroughly restored and adcTned in the interior 
with gorgeous frescoes at the cxpt'nsc of the king of Bavaria, 
'I’he large cathedral howl (DomnapI) in front of tlu^ west fa(;ade 
formerly marked the boundary betw^m tfu^ ei)isc<)pal and 
municipal territories. Each new bisfiop on his election had to 
fill the bowl with wine, while llu; biirglnrs emptied it to bis 
health. Th(‘ heathen tower to the (list of the cluinF, on founda- 
tions supposed to be Roman, w'as jTohably part of the town w’ull 
built in 1080 ])y Bishop Kudger. Of lh(‘ Kels<‘hcr, or imperial 
palace, so called Ixrause l)iiilt alter the model of the Hradsdiin 
at Prague, only a mouldering fragment of wall remains. It 
was in this palace that the famous 1 )i( t of Spires met in 1520, at 
which tlie Reformers first received the name? of Protestants. 
The Altpdrtel (alia porta), a fine old gateway of 1246, is a relic 
of the free imperial city. Among the modern buildings are 
several (‘hiirches and schools, a miistaim and i)if tiir(t gallery, 
&c. Spires, although rebuilt in 1607, has ru vtT n'covered from 
the injuri(!S inflicted by the lYenc h in i68(). Its trade is in- 
significant, although it still has a free harbour on the Rhine. 
Its manufactures include cloth, pajier, Ujbacco and cigars, sugar, 
sugar of lead, vinegar, beer and bather. Vines and tobacco 
are growm in th(j neighbourhood. 

Spires, known to the Romans as Auy^usta Nemetutn or Nemctae, 
and to the Gauls as Neviomaf^us, is one of the oldest town*- on the? 
Rhine. The modern name appears first under the form of 
Spira, about the 7th century. Captured by Julius (’aesar in 
47 B.C., it was repeatedly destroyed by the barbarian bnrd(js in 
the first few centuries of the Christian era. The town had 
become an episeopal seat in the 4lh century; but heathenism 
supervened, and the present bishopric dates from 610. In 830 
Spira b(!(;ame part of the Frankish Empin;, the emperors having 
a ** palatium ” here; and it was especially favourtid by the Salic 
imperial house. The contentions between the bishops and tho 
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Citizens were as obstinate and severe as iti any other city of 
Germany. The situation of the town opposite the mouths of 
several roads through the Rhine valley early fostered its trade; 
in 1294 it rose to be a free imperial city, although it owned no 
territory be)'on(l its walls and had a population of less than 
30,000, It enjoyed great renowm as the seat of the imperial 
supreme court from 1527 till 1689; it was fifth among the free 
cities of the Rhine, and had a vote in the Upper Rhenish Diet. 
Numerous imperial diets assembled here. From 1801 till 1814 
it was the capital of a department of France ; but it was restored 
to Bavaria in the latter year. By the Peace of Spires in 1544 
the Habsburgs renounc^ed their claims to the crown of Sardinia. 

SPIRITS.^ I’he original meaning of the word spirit (Lat. 
spiritus, from sptfare)yvQ,H wind in motion, breath, the soul, and 
hence it came to denote that which gives life or vigour to the 
luiman body and other objects, and it is, therefore, .synonymo is 
with eveiv’thing eminently pure, ethereal, nTincd or distilled. In 
popular chemical nomenclature the term spirit in its former 
sense is still o<‘<iasionally encountered, for instan<’e, “ spirits of 
.salts ’’ for hydrochloric acid. The spirits of the British Phar- 
macopO(Ma (c.g. sp. aetheris rntrosi] sp. cUnroformi] sp, cam- 
phorae) arc solutions of various substances obtained cither by 
distilling these with, or dissolving them in, the redified spirit 
of the PharmiK'opoeia, which latter is pure ah'ohol with 16 % 
by weight of water. 

In the modern sense, spirits may be broadly defined as the pro- 
ducts resulting from the distillation of sa<‘charine liquids which 
have undergone alcoholic fermentation. Spirits of wine means 
rectified spirit of a strength of 43 (h'grces over proof and upwards. 
By rec'tifiecl spirit is m(fant spirit rectified at a licensed rectifier’s 
premises. I*roof spirit, which is the standard spirit of the 
United Kingdom, is legally defined (58 Geo. TIL c. 28) as a 
spirit whi(’h at 51° F. weighs exactly twelve-thirteenths of the 
we'ght of an equal volume of distilled water. ’J’hc strength of 
proof spirit at 60® V , — the temperature now generally employed 
lor official cal ulations — is ninv olhi'ially regar^led as being 
equal to a spirit containing 57*06 '/ by volume, or 40*24 7 by 
weight, of absolute ah’ohol. Spirit which possesses a greater or 
smaller ah'oholic strength than proof is dcscrihed as being 
so many degrees over or undtT proof, as the I'ase may be. Tlie 
strength is legally estimated by Sykes's hydrometer, w'hich was 
legalized in 1816 by 56 Geo. TIT. c. 40. 1 'he degrees over ” 
or “ under ** proof as avSc’ertai ned by Sykes’s hydrometer are 
arbitrary percentages hy volume of a standard spirit contained 
in the sjiirit under examination. This standard spirit is proof 
spirit. For example, by a spirit of strength 75*25 degrees over 
proof (absolute alcohol) is meant a spirit of sucli a strength 
that 100 volumes of the same contain an amount of spirit 
equal to 375*25 volumes of the standard (proof) .sprit. A 
sjiirit of 25 deg ees under proof is one of which 100 
volumes contain only as much alcohol as do 75 (/.r. too — 25) 
volumes of proof spirit. A<‘('ording to Neltleton, ** proof 
spirit ” would appear to he the oiitc'ome of an attempt to pro- 
duce a mixture of pure ak'ohol and water, containing equal 
weights of the ('onstituents, 'J’lic term “ proof probably 
originated from a rough test for spirituous strength formerly 
employed, which consisted in moistening gunpiowiler with the 
spirit and applying a light. If the gunpowder did not ignite, 
but the .spirit mtTcly burned away, tlie spirit was regarded as 
being under proof, i.c. it contained so mui’h water that the 
g’.npowder became mcist and refused to deflagrate. The basis 
of the standard of other countries is almost invariably the unit 
volume of aiisolute alcohol, the hydrometers, or rather “alcoholo- 
meters ’’ — such as those of Gay-Lu.s.sac and of J. G. Tralles — 
employed indicat ing the exact quantity of alcohol in a mixture 
at a standard temperature, in percentages b}' volume. In the 
United States the term proof ” is also emplox ed, American 
proof spirit being a spirit which contains 50 7 of alcohol 
by volume at 60® K. Americ an ** proof ** spirit is, therefore, 
considerably weaker than Briti.sh “ proof.” Allowing for this 
difference and also for the fact that the American standard 
^ For the sense of disembodied persons, see Simuitualism, 


gallon (which is really the old English wine-gallon) is equal to 
0*833 of an imperial gallon, the American ” proof ” gallon 
roughly equals 0*73 of a British proof gallon. 

Historical . — The art of distillation, more particularly the 
preparation of distilled alcoholic fluids for beverage and medi- 
cinal purposes, is of very ancient origin. It is probable that 
the art of making spirits was well known many centuries before 



Fig. I, — Ancient form of Still, ^ Fig. 2. — Ancient form of Still, 

used in Cliiiia. * used in C'entral India. 

the advent of the Christian era. According to T. Fairley, the 
Chinese distilled liquor “ sauUhoo was known long before 
the Christian era, and arrack ” at « oc 

remote as 800 n.c. Aristotle in 
his Meleorolo^y (lib. ii. ch. ii.) 
says “Sea-wat(Tcan be rcndereil 
potable by distillation ; w’ine 
and other liquids can be sub- 
miiled to the same pnx'css. 

After they have been (‘on verted 
into humid vapours they return 
to liquids.’^ Tliere is, on the 
whole, little doubt that spirits 
w’(*rc manufactured in Kg>’pt, 

India, China, and the Far East 
generally, as far ba<‘k as 2000 
B.r. Figs. 1 4 (from More- 
wood’s Jncbriatitij* Liquors ^ 
published in 3838) show very ancient forms of stills in u.se in 
(’hina, India, Tiliet and Tahiti. 

As far as can be ascertained the oldest reference to the pre- 
paration of a distilled spirituous liquor in the British Isles 
is contained in the 
“ Mead Song wTitten 
by the Welsh bard, 

1'aliesin, in the 6lh cen- 
tur}\ He said “ Mead 
distilled I jiraisc, its 
eulogy is everywhere,” 

(Fairley, The Ana- 
lyst, 1905, p. 300). The 
same authority points 
out that the knowledge 
of distillation in the Fto. 4.— Ancient form of Still, used 
British Isles was indo- Tahiti, 

pendent of the art of distillation from wdne, seeing that distilla- 
tion from grain w^as known in Ireland before the art of making 
wine came to Fairope. An Irish legend states that St Patrick 
first taught the Irish the art of distillation ; but, however 
that may he, it is certain that at the time of the first 
English "^invasion of Ireland (1170-72) the manufacture 
of a spirit distilled from grain (i.e. whisky) was knowm to 
the inhabitants of that ('ountiy\ It is probable that grain 
spirit Tvas first prepared in the Far Fast, inasmuch as a spirit 
distilled from rice and other grains was made in India before 
the Christian era. The establishment of regular distilleries 
in England appears to date back to the reign of Hem*)* VUI., 
and they are said to have been founded by Irish settlers 
w'ho came over at that time. It is difficult to obtain exact data 
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Fig. 3. — Ancient form of Still, 
used in 'i'ibet. 
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regarding the origin of the distilling industry in Scotland, but, 
as Fairley says, it is probable that distilling was carried on there 
almost as early as in Ireland. At the time of the Tudors Scot(?h 
whisky was held in great repute in England. The production 
of a spirit from wine (t\e, brandy) appears to have been known 
in the 9th centur)’ ; but, according to Morewood, the first attempt 
at the distillation of wine in France is attributed to Arnaldus de 
Villa Nova, in the 13th century. As a manufacturing industry 
the distillation of brandy in France began in the 14th century. 
The history of the spirit industry^ in the United Kingdom is, 
as Ncttlcton has well pointed out, inseparably connected with 
questions of taxation. Aci'ording to one wTitcr, it was not until 
1660 that an excise duty was first imposed on the consumption 
of spirit (“ aqua vitae *’) in the United Kingdom, but it appears 
probable that the industry generally was taxed in one form or 
another in the reign of Elizai)eth, when it first began to assume 
considerable importance. No record, however, of the quantity 
of spirit on which duty was charged was kept until 1684. In 
that year duty was paid on 527,492 gallons. At the end of the 
centur}^ the consumption reached 1,000,000 gallons, and in 1745 
it had risen to a quantity equivalent to about 5,000,000 gallons 
at proof. Cromwell imposed a tax of 8d. per gallon, but this 
was soon lowx^ed to 2d. In j 751 a tax equivalent to is. per proof 
gallon was imposed, and in 1766 this was further increased to 
2s. After this various changes and complex methods of assess- 
ing the duty were introduced (see Nettleton, T/ie Manufacture of 
Spirit, Marcus Ward, 1893) until, in more modern times, a more 
rational and uniform system was introduced. 

Conditions of Manufacture , — The principal act now governing 
and regulating the manufacture of spirits and the working of 
distilleries in Great Britain is the Spirits Act of 1880. The 
provisions of this and of the other acts bearing on the subject are 
exceedingly numerous and complicat<‘d, and, therefore, only a 
few of the chief points can be set forth here, so that an adequate 
appreciation may be gained of the arduous and rigid conditions 
under wliich the spirit manufacturer is, in order to ensure the 
safeguarding of the revenue, constrained to cariy^ out his ojiera- 
tions. A distillery must not, without permission, be carried on 
at a greater distance than half a mile from a market town, nor 
may it be situated within a quarter of a mile from a re<’tifying 
establishment. A distiller must give notice of the erection of 
new plant or apparatus, of the time of brewing, of the removing 
of sugar from store or of yeast from wort or wash, of the making 
of bub, ” of the locking of the spirit receiver supply pipe, he. 
He may use any material he pleases, provided that the gravity 
ol the wort can be ascertained by the saccharometcr, but he may 
not brew beer nor make cider, wine nor sweet wines. When 
the worts are collected in the wash-back (fermenting vessel) 
a declaration must be made at once, specifying the original 
gravity and the number of dry in(’h(?s remaining in the 
back. At the end of every distilling period a return must be 
delivered showing (a) the quantity of brewing materials 
used, {b) the quantity of wort or w'ash attenuated and distilled, 


out of store, the number and size of vessels, the locking of the 
latter, and the painting of the pipes carr}'ing various liquids 
in certain colours. I’he methods of assessing the duty are three- 
fold, and whichever of these methods gives the highest return 
is the one adopted, The first is the attenuation charge.** 
This consists of levying the charge due on one gallon of proof 
spirit for every hundred gallons of worts collected and for every 
five degrees of attenuation oliserved, the latter being calculated 
by taking the clilTerent'e betw(*en the highest specific gravity of 
the worts and the lowest gravity of the wash after complete 
fermentation. Secondly, there is llie low-wines charge,” 
calculated upon the bulk-quantity at proof-strength of the low 
wines produced by the distillation of the wash; and lastly, the 
“ feints and spirits charge.” I'his is the method usually 
adopted, as it generally gives tlic highest results; it is 
assessed on the number of bulk gallons at proof of the feints 
and spirits prodinujd by the final distilling of)erations, 'J’he 
duty, which was fixed at 10s. per proof gallon in i860, remained 
at that rate until 1890, wlu'ii an addition of (ul. was made, l',ut 
a further increase to the like amount made in 1894 was remitted 
in the next year owing to the unsalisfadory results obtained. 
The rate remained at los. fid. until 1900 when it was raised to 
11s., a further increase being made in i()0() 1910. 

T.egally, the word “ spirit *’ implies spirit of any description, 
and all liquors, mixtures and compounds made with Ilje same. 
In the same way plain spirit is any British spirit which has not 
been artificially flavoured, and to which no ingredient has been 
added subsecjuent to distillation. 

The extremely severii and inelastic provisions of the acts 
governing the manufacture of spirit in the United Kingdom 
have proved to be a very serious impedinumt to the (le\'elop- 
ment of the spirit industry on modiTii lines, and have pku'ed 
the British manufacturer at a considerable disadvantage as 
compared wdlh his foreign competitors. There is little doubt 
that the enormous revenue derived from the S|)irit industry 
could 1)0 ade(]nately safeguard(‘t] in a manner more consistent 
with the development of the iiulustry on sound commercial 
and technological lines than it is at present. 

Production and Conauntpiion. — ])r()tluctiun of S]>irit in the 
Unit(5d Kingdom amounted in 1907 to roughly 30,000,000 ])roof 
gallons, tins consuni])tion to a gallon jmt head of ])0]>ulatioii. In the 
decade 1880 1890 the c]uaniily of spirits distilled nsmained ]>racti- 
cally stationary at about 4o,oo(»,oc o gallons, but during the t(jn y<rars 
1890-1000 tliere was a ra]>id incnsascj, the maxiiniini being attained 
in 1898, when nearly 64,000,000 gallons wen; ])roducorl. A ]HMnt 
had then bt eii reached at wliich the j)roduotion had considerably 
outstrij)j)ed the coiisiiiiqitioii, du<J in ])art to thi^ desire of the spirit, 
trade to meet the increased demand lor " matured " siurits, mid in 
])art to the fact that an excessive amount of capital had, owing to 
the increjiseil i)0]>ularily of Scotch whisky, been attracbul to the 
distilling industry. I’his over^iroiluctioii led to a vast inen^ase in 
the quantity of sjurit nuuainiiig in wareliouse. In I9<>fi production 
and cousuin]>iion w<?re about ecpial, and the quantity ol spirit in 
warehouse represenUid rougldy a live ytiars’ sui)i)ly. 

The following figunjs reganling production, consumption, duty, 
&c., need no explanation ; — 


Vnitki) Kingdom 

T. Statistics regarding Home-made Spirits, 


Year. 

Total quantity 
distilled 
(proof gallon). 

Total consumj)- 
tion of pot- 
able spirit 
(])roof gallon). 

Consumption of 
potable spirit per 
head of popula- 
tion (proof gallon). 

Exports 
(proof gallon). 

Retained for 
nicthylatioii 
(proof gallon). 

Remaining in 
warehouse 
(jiroof gallon). 

1 

I >u1 y ])aid 
(Excise). 

1 

1895-1896 

49 . 324 . 87 .'i 

31,088,448 

079 

4.254.883 

3,8 j8, 08 2 

I i4,no,7<>r 

16,380,134 

1898 1899 ; 

63,437,884 

34.334.084 

0*85 

5.090,290 

47 «i. 3 b 9 1 


17,907,142 

1900-1901 ! 

57,.->2 o ,847 

.36.703.728 

0’8g 

5.773.718 

5 .» 7 ^. 7 n 1 

101,502,829 

20,124,003 

1903-1904 ! 

51,816,600 

34,103,111 

0'8o 

6..334.971 

. 5 .f) 54.589 j 

i' 7 .* 55 . 5 t >4 

i 8,(>67,8 i 8 

1903-1906 

40,214,165 

32,486,958 

O’ 7 a 

7.049.798 

5.605,429 j 

Ibb 5 * 9.957 

X 7 . 7 ^> 5 .:k 52 I 

1900-1907 j 

50.317.008 

32,511.316 

0 74 

7..341.077 

(»,o 55,285 I 

i 6 i ,(*48,409 

17,745.125 


(c) the quantity of spirits produced at proof-strength, and (d) the 
quantity of “ feints ” remaining. Regulations also exist wfith 
regard to the amount of “ bub ” (see below) that may be added i 
to the worts, or the quantity of yeast that may be removed from 
the wasli, concerning the time permissible for drawing over 
spirit at the various stages, as to placing in and taking spirit 


The imjiortalion of foreign potable sjurits into the United King- 
dom has fallen oft mab.-rially since 1870-1875, during wliich jieriod it 
stood at j(>,o > to 17,000,000 gallons. This is cliietly due to the 

decreased consumjition of brandy, and, to a smaller extent, to the 
diminishing imjiortcince of rum and other foreign sjiirits. The most 
remarkable cliang<; in this conncjxion is in tin? c^ise of foreign methyl- 
ated spirit. At one time (1891) the quantity ot this article miportcd 
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2. StaHsHcs regarding Imported SpiriU* 


Year. 

Total imports 
(proof gallon). 

Consumption 
per head of 
population 
(proof gallon). 


Nature of spirits 
(proof gallon). 

Retained for 
methylation. 

1895-1896 

10,821,518 

0*20 

J 

fKum . . 6,217,469 
Brandy . . 2,668,616 

91,990 

1902-1903 

13,130,162 

0*20 


Other sorts. 1 , 935,433 
'Rum. . . 6,719,452 
Brandy . . 3,081.525 

,212,001 

1905-1906 

8.228.435 

o-x6 


1 Other sorts . 2,617,090 
fRum , . . 4,879,958 
Brandy . . 2,456,773 

nil. 

1906-1907 

i 

8,129,503 

0-17 


1 Other sorts. 891,704 
fRum . . . 5,110,345 
Hruiidy . . 1,942,415 

1 Other sorts. 1,076,743 

nil. 


was almost equal to the amount nuinufacturcd in tlic United Kinf(- 
dom, the figures being 1,995,782 gallons for the home produce and 
^»^.5(>)To8 for the foreign. For various reasons— chiefly owing to 
the surtax of 4d. per gallon on all foreign spirit -the quantity 
imported has gradually dwindleil away, and at the jiresent time is 
practically negligible. The xirincipal spirit-jiroclucing coimtries 
are Kussia and Cennany, the United States coming next, and then 
Franc(5, Austria and the Unittid Kingdom in succession, followt'd by 
Hungary, Holland and Belgium. Tlic following arc the figures for 
1Q05 

Proof gallons, 

Russian Empire . . , . 161,366,000 (1904) 

Germany 146,014,000 

Uniled Stales 125,042,000 

France 160,584.000 

Austria 55.682,000 

United Kingdom . , . . 48,520,000 

Hungary 40,2x6,000 

Ilollantf 13,552,000 

Belgium . , . . , 11,92.^,000 

If wc except Canada and the Capo (whicli make roughly 
6,000,000 ana 1,500.000 gallons respectively), the proiluctioh 

of the British Empire, apart from the United Kingdom, is very 
small. British Guiana cx])orts 3,000,000 to 4,000,000 and Jamaica 
about 1,500,000 gallons of rum. 

With regard to the consumption in gallons per head, Denmark 
stands first with 2 , then follows the Austro-Hungarian Empire, with 
1*98, Germany with 1*43, Holland with the sfime figiu’e, France 
with I ’37, Sweden with 1*36, the United States with 1*26, Belgium 
with I *10, and last the United Kingdom with 0*91. The consump- 
tion in Russia is about equal to that of the United Kingdom. The 
figures given are for the year 1905. In the British colonies Western 
Australia comes first with a consumption per head of i’33 gallons; 
and then in order Queen.sland, i’32 gallons; Canada, o’9.^ gallon; 
New South Wales, 0*77 gallon; New Zealand, 0*73 gallon; Victoria, 
0*64 gallon; the Ctipe, 0*08 gallon; and South Australia, 0*47 gallon. 
Of the spirits distilled in the United Kingdom, Scotland produces 
roughly one half, England and Ireland about one quarter each. 
Although the number of distilleri(‘s in England and Ireland has 
varied but little of recent years, the number in Scotland increased 
from 120 in 1880 to 161 in 1899. Tn 1906 tlio actual numbers were — 
Scotland, 150; Ireland, 28; England, 8. The apparent anomaly 
between the number of dist:illerie.s and the quantity of spirit produced 
in dilfercut parts of the kingdom is explained by the fact that the 
great majonty of the distillerii's in Scotkind and Ireland arc small, 
pot-still (listilleries, whereas tlu^ F.nglislx works arc all of considerable 
ca])acity. It is difficult to arrive at any satisfactory figure with 
regard to the amount of cajxital invested in British and Irish distil- 
leries, but it probably exceeds twtmty millions. 

Illicit distillation has almost ceased to exist in Great Britain, but 
in Ireland the number of annual seizures under thi.s heading is still 
considerable. In i90(>-i907, out of a total of 974 detections and 
seizures, 968 were in Ireland. 

The sjiirit produced in the Uniled Kingdom is made almost 
exclusiN'ely from malt, unmalted grain (chiefly maize, rye, barley, 
wheat and oats) and molasses, 1'ho relative proportion of malt 
to unmaltcd grain has shown a slight tendency to increase during 
the past twenty years, but tlie quantity of molasses employed has 
increased vt‘ry largely in the same period, owing mainly to the 
fact that home-made spirit has largely displaced the foreign article 
for sevtiral industrial purposes and particularly for methylation. 
The estimated quantities of the various materials employed in 1883 
and 1900 respectively were as under : — 


Year. 

Malt (quarters). | 

1SS3 

1906 

859,30.1 1 

1,151,199 ! 


Unmalted grain 
(quarters). 


1,054,081 

1,090,286 


Molasses and 
sugar (cwt.). 


lf>S.529 

985.808 


With regard to the materials enwloyed 
in the manufacture of spirits in France, 
roughly 80-90 % now consist of maize (and 
other starchy substances), beetroot and 
molasses, whereas in 184a nine- tenths of 
the alcohol produced was derived from the 
^rape and other fruits. This change is due 
in part to the ravages of the oi'dium disease 
(1850-1857) and the phylloxera (1876-1890), 
which destroyed an immense number of 
vines, but chiefly to the increased demand 
for commercial spirit in the arts and manu- 
factures, and also to the improved methods 
for obtaining a high-class spirit from prac- 
tically any starchy or saccharine material. 
In 1905 the number of alcoliol units (the 
unit SB 1000 hectolitres of pure alcohol) 
distilled from maize and other starchy 
materials was 589. from molasses 516, from 
beetroot 1002, from wine, cider, lees and 
fruits 499. In Germany roughly 75 % of the spirit manufactured 
is derived from potatoes. In 1905 the total spirit distilled 
amounted to 3786 units (of 1000 hectolitres of pure alcohol), of 
which 2877 units were obtained from potatoes, 765 units from 
grain and 144 units from molasses and other material. In Russia 
spirits arc distilled chiefly from potatoes and rye, in the United 
States from maize. 

Mamdfacture. — The manufacture of spirits consists broadly 
in converting starchy or saccharine matter into alcohol, the 
latter product being subsequently separated, concentrated 
and rectified. When spirits are made from a purely saccharine 
material the process of conversion into alcohol is a relatively 
simple one, but where farinaceous raw products are employed 
it is primarily necessary to transform the starch contained in 
them into sugar. The main varieties of spirits manufactured 
from sugar, or from sugar-containing materials, arc : — 

Sugar-derived Sim r its 
Raw Material, Product, 

Wine. Brandy. 

Sugar-cane and canc molasses. Rum. 

Beetroot ; Iwct moUisscs. Industrial alcohol. 

Occasionally wine, cider, perry and canc molasses are also 
employed for making either plain potable spirit or industrial 
alcohol, and at times cane molasses (chiefly obtained from 

Cuba and the West Indies) are used somewhat extensively in 
England for the manufacture of plain spirit. Occasionally, also, 
plain potiible spirit is derived from beets, but rarely from beet 
molasses, the spirit derived from the latter being somewhat 
difficult of rectification. 

The chief spirits derived from starchy materials, and their 
corresponding raw materials, are as follows • 

Starch-derived Simkits 
Raw Material, Product, 

Cereal gnuns : chiefly barley, rye, 

oats, wheat and maize. • • • ^’ohol ” »>P»nt, inciusirwt 

A, Spirits derived from Saccharine Materials, — ^The manu- 
facture of the finer brandies, such as those of Cognac, is, as far 
as the processes involved are concerned, by no means 
a complex matter. The excellence of this class of 
spirit is due mainly to the character of the wine employed 
and to the great experience of the distillers in selecting and 
blending the raw materials and finished products. The 
character of the wine is, of course, chiefly due to the 
peculiar soil and climatic conditions, and in some degree to 
the methods of cultivation. The latter, it may be added, 
have since the reconstitution of the Charente \dneyards 
subsequent to their partial destruction by the pliylloxcra 
(see Brakbv) been much improved. In the pre-phylloxera 
days the vineyards were planted and cultivated in a very rough 
and ready fashion, without any attempt at regularity of planting. 
The result wa.*i that the vines spread practically unrestrained 
in every and any direction. In consequence there was a great 
irregularity of growth, feeble and hardy plants being found 
side by side, and the yield was poor. In vineyards constructed 
in the modern style the vines are planted in regular row«, 
and the bushes are, with a view to obtaining regular and rapid 
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ripening, methodically supported by wire. The wines pro- 
duced by the Charente vineyards are of a light (white) character 
and possess no marked “ bouquet/^ but they nevertheless 
produce a spirit of a peculiarly fine and delicate character. It 
is remarkable that the fuller and more aromatic wines of the 
Gironde and of Burgundy, for instance, are not so suitable for 
the manufacture of brandy as the relatively poor growths of 
the Charente. The apparatus employed for the distillation of 
the fine Cognac brandies is generally* of a very simple pot- 
still type. Fig. 5 depicts the still-room of a Charente distillery 



Fig. 5 . — 01(1 Co^!fiiac Pot-still. 

of former times, and fig. 6 shows one of Messrs MartelFs 
distilleries in Cognac, equipped on modern lines. It will be 
seen that, in principle, there is very little diiTcrcnce between 



Fro. 6 . — Modem Cocfnac Fot-stlll. (Martell Co.) 


the two sets of plant, the reason being that experience has 
shown that for wines producing the fin(?st brandies, the simplest 
form of still is also the best. For the distillation of wines not 
of the highest quality (from the brandy di.stillers’ point of view) 
more complicated apparatus is employed, as the spirit from 
these wines must be more liighly rectified than is the case with 
the finest brandies. Broadly speaking, it may be said that the 
type of still is suited to the production in the most economical 
manner of the best sj)irit to be obtained from the wine of a 
particular district. In Cognac, brandy is generally, but not 
universally, made by the ‘‘ brouillis ct repasse .system, this 
being a double distillation in a simple pot-still. The stills arc 
(compared wnth whisky pot-stills) very small, holding roughly 
one hundred gallons, and the distillation is conducted very 
slowly and carefully, lasting about eight hours. Sometimes the 
whole of the spirit is collected in one receiver (corresponding to 
the low wines of Scotch w'hisky), but frequently the “brouillis,” 
as the results of the first distillation arc termed, are divided 
into several fractions. The “ brouillis ” which contain about 
25 to 35 % of alcohol arc redistilled, this second distillation 


being called the “bonne chauffc^’ or “repasse.” The first 
runnings — which vary in quality according to the quality of the 
wine, the manner of heating, &c. — are termed “ produit 
de tete “ or “ tetes,” and are separately collected and mixed 
with the “ brouillis ’* of the following operation. The 
spirit which next comes over (starting at a strength of about 
80 % and running down to about 55 %) is the “ cocur,” and 
as a whole, marks roughly 66 to 70 % of absolute alcohol by 
volume. The residue in the still is then run down to water, 
and the spirit so obtained, which shows 20 to 25 %, is called 

seconde,” and is either mixed with a fresh chiu'gs of wine or 
rectified sejmrately, the stronger portion being mixed with the 
“ brouillis,” the weaker with a charge of wine (see Brandy). 

There arc two main kinds of rum, namely, Jamaica rum and 
rum of the type prepared principally in l)(!moriu-a and Trinidad 
(see Rum). There arc two varieties of Jamaica 
rum (tf) the common clear rum, and (h) flavoured, 
or “ German ” rum. ((/) ” ('omiuoii clear ” rum is prepared 
from a mixture of sugar-(\inc mol»'iss<'s, ” skimmings “ (the 
scum from the boiling cane juice) and “ duiulcr;’ this last 
name being given to the spent lees from previous distillations. 
Previous to use the “ skimmings are subjected to acid fermen- 
tation either alone or in conjunction with “trash” (crushed 
cane). The wort, whic'h on the average C(»ntains about 10 to 
15 % of sugar, ferments very slowly, owing to the fact 
that very little yeast~thc latter being derived from the cane 
rind— is present. Roughly five to ten clay.s are occupied by 
thi.s operation. At first the fermentation is mainly alcoholic, 
but it rapidly assumes an acid character, owing to tiic presence 
of a great number of acidi lying bacteria (Jeri^Td from the 
“ dunder ” and “skimmings.” The distillation of the fer- 
ment(*d wort is carried out in pot stills heated by fire or steam, 
either of a simjile type or provided with rectifiers^ In the 
former case two distillations arc ncc'cjssary, the first resulting 
in the production of a weak alcoholic liquid termed “ low wines,” 
the sceond, whic'h (‘onsists in a rectifieation of the low wines, 
pro<liicing “ high wines ” or .sti*ong rum. The other type of 
still is provided w'ilh two rc'ctifiers, which are interposed 
between the still and the:* c ondensing worm. 1'hcse are charged 
with low and high wini‘S respectively. The first runnings of 
the still (25 to 40 o.p.) c’onstitutc the rum proper, the next 
frac!tion the high wines, and the final di.stillate the low wines, 
(b) Flavoured or “ (rtTinan ” rum is pn!j)arccl from the same 
materials as the “ common clc^ar ” ^•ariel}', with the addition 
of “ acid ” and “ flavour.” “ Ac'id ” is ol)tainccl by acidifying 
fernicntc'cl cane jui(X* by means of c'ancr “ trash ” and refuse 
from the wash hacks. “ Flavour ” is prepared in much the 
same way as “ acid,” exeej)l that “ cUinde.r ” sediment is also 
added. Thci fermentation, whic h is to a very great extent 
l)acterial, results in the formation of large cjuantitic-s of acid, 
inc-lnding muc:h butyric* achl and c^ompouncl esters. The 
distillation of “ fiavourt'd ” rurn is c'.arriecl out in much the same 
manner as that of the “ common clear.” The manufacture of 
“Dernerura rum ” is clifTerentiatccl from that of the Jamaica 
varieties mainly by the fact that the fermentation in the former 
case is prac:tic‘ally j)urely saettharomycetic {i.e. yca.st.), whereas 
tlie lattcT is largely .schizornycctic; (i.e, bac-terial). For the 
distillation of the Demcrara rums, whic!h are much lighter in 
flavour than the Jamaica varieties, stills of the “ patent ” (see 
below) or rectifying type arc frequently employed (see Rum 
and Arrack). 

For the manufacture of incliislri;i,l spirit from saccharine materials 
see below, undca* Industrial Alcohol, 

B. Spirits derived jrom Starchy Materials, — The manufac- 
ture of spirit from sacictharinc materials is, as we have seen, 
a relatively simple operation, the sugar i)cing transformed 
into alcohol by fermentiition, and the latter then distilled off. 
To convert starchy matter into alcohol is a much more compli- 
cated matter. To the operations necessary for the transforma- 
tion of sugar into spirit must, in the case of starc:hy materials, 
be added that of converting the starch into sugar. This is 
accomplished either by the action of a diastalic ferment, such 





698 SPIRITS 


as that present in malted grain (sec Brewing) or secreted by 
certain living organisms, or by an acid such as sulphuric acid. 
The latter process is little employed at the present time. The 
materials employed by the distiller, and the methods of pre- 
paration and treatment to which they are subjec ted before 
pd after entering the distiller)', are in some respects similar, 
in others materially different, from those emplo)'ed by the 
brewer. The materials most frequently employed are maize, 
r\'e, barley malt, raw barley, oats, wheat and potatoes. Com- 
paring the main operations (apart from the actual process of 
distillation) of the brewer w'ith those of the distiller, it is true 
that these are identical in the sense that they consist in the 
conversion of starch into sugar and of the latter into alcohol; 
but wliereas the object of the brewer is to produce beer, of 
which alcohol forms only a relatively small proportion, the 
distiller, broadly speaking, desires to produce alcoliul, and it is 
ll\is fact which is responsible for the differences alluded to 
above. 

Distillery Maltitig . — Where malt is employed as the main 
raw material, as, for instance, in the case of Scotch pot-still 
whiskies, and also, but to a minor degree, in Irish pot-still 
whiskies and patent-still whiskies, the process of preparation 
does not, except in some specific particulars, differ very widely 
from that used in making brewer's malt (see Malt). With 
regard to the barley employed for this purpose, certain qualities 
which are of the greatest importance to the brewer, suc'h as the 
nature of the husk, colour, and friability of the starch, are of 
little interest to the distiller, and providing that the grain is 
sound and that it contains a high jien entage of starch and malts 
as well, it will pass muster as an a^’erago distillery material. It 
is usual to give baric)' intended for patent-still work a rather 
longer period in the steep and on the floors than in brewery 
malting, and it is well to treat the steep-water with some anti- 
septic, preferably lime, as the distiller has not the opportunity 
of le.ssening the dangers of bacterial infection ut subsequent 
stages which is afforded to the brewer by the boiling and hopping 
of the wort. In distilleries where barley malt is not used as 
the main raw material, but mainly or chiefly as a diastatic agent 
(for instance, in potato and maize distill(?ries on the continent 
of Europe), the so-called “ long malt process is widely em- 
ployed. This consists essentially in subjecting the grain flrst to 
a somewhat lengthy steep (until the increase in weight duo to 
the absorbed water is about 40 1 » 45 %), and secondly to a ver)^ 
prolonged “flooring’’ at a motlerattj temperature, great attention 
being paid to the conditions of ventilation and humidity. It 
was formerly believed that the germinating barley grain attains , 
its maximum of diastatic power after a very short period, and 
that when the acrospirc is three-quarters “ up ” and the rootlets 
say one and a hab times tlie length of the grain, the malt is 
ready for removal from the floor. M. Delbruck, Ha) (luck and 
others have, however, shown that this is not the case, and the 
practical results ohUiined by adopting the twenty days’ “ floor- 
ing “ period (and its attendant conditions) have amply confirmed 
the scientific researches on this subject. 

Hayduck has shown that the relative diastatic strengths of 
“ short ” (seven to ten clays) and “ long ” (twenty days) malt 
are, (i) for hea^y barleys as 100 : 128*5 (iiverage), (2) for light 
barleys as 100 ; 160*5 (a-verage). In contradistinction to the 
brewer (who can only use it on exceptional occasions and for 
special purpos(is), the distiller prefers, whenever this is feasible, 
to use green malt rather than kilned malt. One of the principal 
objects of kilning brewing malt is to restrict the diastatic power; 
but this is the very factor which the distiller desires to preserve, 
as the green malt possesses roughly tw'ice the diastatic activity 
of high kilned malt. It is obvious that the distiller, who n?gards 
his malt merely as a starch-converting agent, will, ceteris paribus, 
use as little kilned malt as possible. The malt whisky distiller 
cannot, however, use green malt, as he relies to a great extent 
on the kilning protx'ss for the development of the peculiar 
flavour characteristic of the article he produces. Moreover, 
it is frequently difficult during hot weather to obtain a satis- 
fat tory green malt supply, especially os the latter will not bear 


carriage for any distance, and distillers who make pressed yeast 
(commonly called “ German ” yeast) find that a proportion of 
kilned malt is necessar)' for the satisfactory manufacture of this 
article. When the distiller is unable to use green malt he w'ill, 
by preference, use a malt which has been kilned at as low a 
temperature as possible. Under these conditions the kibiing 
is little more than a drying operation, and the temperature is 
rarely raised above 130" F. 

Although green or low-dried barley malt is the saccharifying 
agent usually employed both in the United Kingdom and on 
tlie continent of Europe, malls prepared from other cereals 
arc not infrequently employed for this purpose. According to 
Gkiser and Moransky the relative starch-transforming capacities 
of the various malted grains, taking barley as the unit, are as 
follows : — 

Barley mall i*oo 

Kyc malt 0*93 

Wheat malt 1*08 

Oat malt 0*30 

Maize malt 0*28 

Oat malt, notwithstanding its low transforming power, 
possesses certain advantages, inasmuch as it is easily and rapidly 
prepared, it acts very quickly in the mash tun, and its diastatic 
power is well maintained during fermentation. Rye is best 
malted in conjunction with a little barley or oats, as it otherwise 
tends to superheat and to grow together in a tangled mass. 

Distillery Mashing . — Distillery mashing, although outwardly 
vet*)’ similar to the proc(\ss cmplo)'ed in brewing, differs very 
widely in some important particulars. In brewing all the 
necessary fermentable matter is formed from the starch by the 
mashing operation. The wort so obtained is then hopped and 
sterilized. This method of working, however, cannot be 
adopted l>y the distiller. The brewer must have a certain 
proportion of dextrinous, non -fermentable (rarbohydralc matter 
in his w'ort; the distiller, on the contrar)', desires lo convcTt the 
starch as completely as possible into fermentable, that is, 
al(‘ohol-yielding, material. This result is obtained in two wms : 
first, by mashing at low temperatures, thus restricting the action 
of the diastase less than is the case in the brewer’s mash; and, 
secondly, by permitting the diastatic action to continue during 
the fermentation period. Low temperature mashing alone will 
not have the desired effect, for part of the dextrinous bodies 
resulting from diastatic starch-transformation arc not further 
degraded by diastase alone, but arc rendered completely fer- 
menUible by the combined action of diastase and yeast. Ileru’e 
the distiller is unable to boil, that is, to sterilize his wort, as 
he W'oiild thereby destroy the diastase entirely. In this he is 
at a serious disadvantage compared with the brewer, as an 
unstcrilized wort is very liable to bacterial infection. The 
latter danger prevents the distiller from taking full advantage 
of the benefits of low-temperature mashing, and he is ol)Iigcd 
to heat his mash to a temperature which will, at any rate, be 
a partial safeguard against the bacterial evil. The method 
employed varies according to the nature of the mash and the 
quality of the spirit that it is desired to obtain, but in principle 
it consists, or should consist, in bringing the mash as rapidly 
as possible to the temj)eralure of maximum saccharification, 
keeping the whole at this point for some little time, then heating 
to the temperature of maximum liquefaction, and subsequently 
to as high a temperature as is consistent with the thickness cf 
the mash ^ind the preservation of sufficient diastase for the 
fermenting period. 

The Fermenting Operations . — ^The conditions and methods of 
distillery fermentation vary considerably, and in some respects 
radically, from those employed in the brewer)*. In order to 
obtain the maximum alcohol yield the distiller is obliged to work 
with unsterilized wort, and at relatively high temperatures. 
The necessity for the former condition has already been ex- 
plained, but the latter is due to the fact that the optimum 
working capacity of distiller)* yeast is reached at a temperature 
markedly above that most favourable to brewing t\'pes. Apart 
from this, if the distiller worked at brew'ing temperatures the 
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brewing yeasts would predominate, and these produce less 
alcohol than the distiller}” types. Thus at 75® F. (and above) 
distiller}” yeasts tend to prt'dominate. The conditions of fer- 
mentation which arc more or loss forced upon the distiller 
are unfortunately also very favourable to the development of 
bacteria, and if special methods are not adopted to chock their 
development, the result would seriously affect not only the 
quantity but also the quality of alcohol prodiK'od. Th(‘ micro- 
organisms chiefly to be feared are those belonging to the class 
of fission fungi (schizomycetes), such as the butyric, the lactic, 
the mannitic, and laucic ferments 

Souring . — It has long been known to practical distillers that 
in order to avoid irregular (bacterial) fermentations it is necessary 
either to let the wort “ sour ’’ naturall}-, or to add a small quan- 
tity of acid (formerly sulphuric acid was frequently employed) 
to "it before pitching with yeast. The reason for this necessity 
w*as until recent times by no means (dear. It lias, however, 
now been demonstrated that a slightly acid wort is a favourable 
medium for the free development of the desirable types of 
distill(Ty yeasts, but that the growth of brev/er}’ yeasts, and 
especially of bacteria, is very much restricted, if not entirely 
suppressed, in a “ soured ” liquid. 'Fhe acid which is tlie result 
of a properly conducted souring is lactic acid, formed by the 
decomposition of the sugar in th<' wort, by bacterial action, 
and according to the equation «= 2CgIIfl()g. 

For various reasons (ont^ Iwing that in order to restrict the 
lactic fermentation when suflicient acid has formed it is neces- 
sary to heat the soured li(;uid to a higher temperature than is 
desirable in the case of the main wort) it is inexpedient to allow 
the souring pnxx^ss to take place in the main wort. It is usual 
to make a small mash, prepared on special lines, for the produc- 
tion of the ** bub ((ierman //c/cgw/), .s the soured wort is 
termed. This is allowed eillier to “ sour spontaneously, or, 
better, is inoculated with a pure culture of B, addifuans longis- 
shnuSf which for this purpose is undoubtedly tlu‘ bt'st variety of 
the lactic acid bac'tcria. The optimum developing temperature 
of this organism is about 104® F., but it is better to keep the 
wort at 122® for at the latter temperature practu^ally no other 
bacteria are capable of development, ^^'lien the laclification 
is comphtted the wort is raiscxl to 165® F. in order to cripple the 
lactifying bacteria — otherwise souring would go on in tlie main 
fermentation— and after cooling to tlie i)ropcr point it is pitched 
with yeast. When a good crop of the latter is harmed tlie whole 
is added to tlic main W(jrt. The beneficial (;fTc!Cls of souring 
are not due to any specifu; action of tlie lactifying bacteria, 
but purely to the lactic a('icl form<.‘d. It has Ix^cn found th.at 
excellent — and in some respects better — results can be obtained 
by the use of lactic acid as su(di in place; the old souring 
pr<K:ess. Some suexess has also attended the introduction of 
hydrofluoric acid and its salts as a substitute for lactic acid. 
Hydrofluoric acid is poisonous to bacteria in doses which do 
not affect distiller}” yeasts, and the latter can b(; cultivated in 
such a manner as to render them capalflc of withstanding as 
much as 0*2 % of this acid. Bacteria, apparently, cannot l>e 
** acclimatized ’’ in this fashion. Worts treated with hydrofluoric 
acid produce practi(.'.ally no side fermentation, and it seems a 
fact that this substaru^; stimulates diastatic action, and thus 
permits of the use of relatively low mashing temperatunrs. 
'I'he yeast employed in British and Irish pot-still and in .some 
patent-still distilleries is still g<?nerally (obtained from breweries, 
but it is now generally recognized that — at any rate for the 
production of industrial alcohol and for ** plain spirit — a 
specia.l type of yeast such as the so-called “ Cierman ** yeast, a 
good deal of whicli comes from Holland, but which is now also 
prodiK^ed in the United Kingdom on a considerable scale, is 
desirable in the distiller}*. This variety of y(;ast, althougli 
closely allied botanically to that used in brewing (belonging as 
it does to the same class, namely Saccharoniyces cerevisiae)j 
is caj)able of effecting a far more rapid and far more complete 
fermentation than the latter. Probably the most widely 
known and best ** pure-culturc ** distillery yeast is the one 
called Species II/* first produced in the laboratories of the 


Berlin Distillers* Association. The optimum woriung tempera- 
ture of distillery yeast is at about 81*5^' but i would bo 
inexpedient to start the main fermentation at this temperature, 
as. the subsequent rise may be as much as 36®. It is, tlun-eforc, 
usual to pit(di at about So"* F., and then, by means of the altem- 
perator, to cool (hnvm very slowly until the temperature reaches 
60® F. The tomporature sub.scquontly rises as fermentation 
goes on, but should not exceed 85® F. Pot-still malt whisky 
(listillers frequently work at sonunvliat higher tempera Lures. 
Fermentation is (\irried on uuiil pnuTit'ally all the Siwchariiie 
matter is ronvc'rted into alcohol; and when this is tlie case, the 
gravity of the mash is ab.>ut e(|iial to, or even a little below, 
that of water. In malt whisky distilh'ries the original gravity 
of the wort is usually from 1*050 to 1*060, otrasionally lower, but 
in grain and potato distilleries the worts are often made up to a 
higlwr gravity. In Gtirniatiy gravities as high as i*ii are em- 
ployed! countrv ‘‘thic'k” maslu's, owing to the 

method employed to raise tlv.* duty, are a matter of necessity 
rather than of choice. 

It will be s(‘cn from the alxn'c that the cmploymiMit of malt for 
the purpose of nmdc'ring starch soluMc and fermentable leaves 
a good deal to he desired in regard to both the mashing and 
fermenting operations in the prodiu'tion of spirit. 'I'he use of 
acid for this purpose is also attended by serious drawbacks inas- 
much as a (‘()nsid(Table proiiorlion of the starch is ('onverled 
into “ reversion prtxlucts whi(‘h are practically un fermentable 
and thus considerable caramel ization is brought about by the 
action of the acid. In the case of the production of potable 
spirits such as whisky, where the alcohol yield is not the only 
obje(T, and the c'onsc'mition of a specific flavour is desired, it 
is doubtful whether any material imj)rovement can be made in 
this connexion, as it seems probable that part of the flavour 
may be due to some of the n ruinstaiu’es which from the point 
of view of alcoholic yi(‘ld alone are most und(‘sirable. F(»r the 
production of industrial alcohol, Itowever, and for theprc'paralion 
of sj)irit intendi'd to be used in c«)mp()und potable spirits and 
licjiunirs, th(*se (lifllciilties have now been surmounted. The 
older m(‘thods at the disposal of the* distiller have of late yt'ars 
l)(‘en (.‘nriclied by the; discovery that certain rnitTo-organisms 
((»r ratluT the (‘nzymes (Contained in them) j)ossess tlu; power of 
(’onverting starc'h into sugar, and also of splitting up sae(;harine 
maU'rials into the ordinary prodiK’is of alcoholit' fernumtation. 
It is possible to inoeulatc a sterilized wort witli a pure culture 
of a micro-organism of this description and snbse(|iiently with a 
pure culture of yeast, and so to avoid all undesirable features of 
the older processes, 

Details c(>nceriiiii^( the luaclical ai>pli('ation of this discovery will 
be found below iiiitler Inaustriul Alcohol* 

Distillation, — d'he primary object of the distillation of all 
[(Tineiiled licjuids is that of separating, as far as possible, alcohol 
from the non-volatile constituents of the wash. In tlu' s(;cond 
place llic obj(!Ct of the distiller is to rectify and c(jncentrate 
the dilute alcoholic li(juid obtained by simple distillation. 'I’he 
degree and manner of rectification and concentration vary in 
accordance with the type of spirit to la* prodiiccal, and it will be 
bettcT therefore to discu.ss methods of distillation under the 
headings of the different types of .spirit concerned, 

I. Scotch Pot-still ''J’hc; raw material employcjd in 

the manufacture of Scotch pot-still wliisky is practically without 
exception malted barley only. 'I'he mall is prepared , 

in much the same way as br(?w'ery malt, except that 
it is generally cured (dried) with a p(;at, or mixt?d peat and coke, 
fire. It is to this p(?at drying that the .so-called smoky flavour 
of most Scotch pot-still whisky is due. The malt is mashed 
in a mash-tun on lines similar to those obtaining in the brewery, 
except that the mashing heats are somewhat different. They 
should be .so regulated as to obtain the maximum yield con.sistcnt 
with the prescmition of the proper flavour. In order to ol)tain 
as high a yield as possible four separate mashes are as a rule made 
with the .same lot of grist, the temperature of each successive 
mash being somewhat higher than that preceding it. The worts 
obtained from the first three mashes arc united prior to 
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fermentation. The liquor from the last mash is used as mashing 
liquor for the next lot of malt. The general scheme of opera* 
tions subsequent to mashing is illustrated by fig. 7, which 
depicts the process at one of Messrs Buchanan’s distilleries. 
After the wort has been drawn off it is run through a refrigerator, 
and then passes to the wash backs. The latter are large wooden 
vessels corresponding to the fermenting backs of the brewer. Here 
the wort is pitched with yeast, the fermentation starting as a rule 


in the low wines still is termed '' spent lees.*' Both these liquors are 
run to wa.ste» or where local circumstances make it necessary are 
destroyed, or modified by means of a purification process. In some 
cases the solid matter contained is converted into manure. The 
mixed feints and foreshots contained in the feints receiver are worked 
up in the subsequent operation, being mixed with the next lot of low 
wines in the proportion of roughly ono-third mixed feints and fore- 
shots and two- thirds low wines. The object of the double distilla- 
tion as described is in the hrst place to concentrate the alcohol 



Fig. 7. — Diagram of Malt-whisky Pot-still Plant. (Messrs J. Huchaiian's (ilentauchcr's Distillery, Spoysidc, N.B.) 


at something over 70“ F. The maximum temperature attained at 
some distilleries frequently exceeds F., but in the opinion of the 
author lliis is excessive. Fermentation proceeds until the whole 
of the saccharine matter is converted into alcohol, and when this 
is the case the gravity of the fermented wort — now termed wash- 
should be equal to, or a little lower tlian, tluit of water. The wash 
from the various wash backs is now collected in the wash charger, 
which is an intermediary \'cssel serving for the mixing of the contents 
of the dihereiit wash backs, and also for the purpose of enabling the 
revenue officer to ascertain the total volunie and strength of the wash. 
In this way he obtains a cheek on the quantity and gravity of the 
wort as taken prior to fermentation. F'rom the wash charger the 
wash passe.s to the wash still, uliich is a copper vessel vturying in 
size in Scotland Irom about 3000 to 8000 gallons. The usual size 
is about 5000 to t»ooo gallons. This still is heated cither by direct 
fire (as shown in the illustration), or frequently by means of a steam 
jacket or steam coil. The wash still is })rovide(l with rakes or chains 
actuated from outside for the purpose of preventing the solid 
contents of the wash from being charred, 'Phe whole of the spirit 
is drawn olf in om? fraction from this still, and is condensed by means 
of a copjier coil cooled by running water. The distillate so obtained 
is termed “ low wines,*’ and the strength is generally about 50 u.p. 
The next stage in the process is the redistillatioii of the low wint:s. 
This takes place in the low wines still, which is a vessel similar to the 
wa.sh still, except that it is rather smaller. The distillate from the 
low wines still is collected in lhn?e .separate fractions ternted respec- 
tive!'' and in the order of their collection, {a) foiesliots, (b) clean 
spirit or whisky, (r) feints. The quantity of each of these three 
fraciioiis collected will vary .somewhat according to the nature of 
the S])irit being made, the quality of the material employed, and to 
other circumslanees into which it is not necessary to enter. As a 
rule the foieshots will Imj run from the starling of the still down to 
25 to 30 o.p. Whisky will be collected from about 25 to 30 o.j). 
to proof, the rcnuiinder, namely the residual fraction, from proof 
down to water, being feints. In collecting the various fractions the 
distiller is noainly guided by the alcoholic strength of the spirit 
coming over, by its flavour, and by its behaviour on mixing with 
water. It is the object of the distiller to obtain a clean spirit or 
wliisky which gives as little “ blueing,** Unit is opalescence, when 
mixed with water as jHissible. 'I'he for(‘shols and feints are run 
into the feints receiver, the whisky to the spirit receiver. The dis- 
tiller is able to divert the spirit coming o> cr into either of these 
receivers at will by means of a movable arm contained in the spirit 
safe. The spirit safe is a closed vessel containing two or more 
broad funnels each of which is connected with a pipe leading to a 
ftsints or s])irit rccei^'tT as the case may be. The movable arm fixed 
on to the pi])e leading from the condensing coil can be actuated 
from without by the distiller. In this way the distiller is able to 
regulate the distillation at will without having access to the spirit. 
Tlie (juality of the spirit coming over is judged by means of the 
ajqiaratus contained in the sampling safe. This is another closed 
ve8.scl containing hydrometer jars fitted with hydrometers, and with 
a water-supply. A small part of the spirit coming from the coil 
passes through this box into the hydrometer jars, where its strength 
IS taken by means of the hydrometers, and its behaviour towards 
water ascertained by mixing with a known volume of the same. 
The strength of the whisky collected varies at different distilleries, 
but it is generally from 25 to 30 o.p. The quantity and strength 
of the .spirit are gauged in the spirit receiver by the revenue officer, 
and the spirit is then run into casks and placed in store*. The residue 
in the wash .still is termed ** pot ale " or “ spent wash,*' the residue 


contained in the wash, and secondly to rectify it. Part of the 
volatile by-i)roducts pass out in the .spent w-ash and .spt;nt lees; 
another part is eliminated by the modification which some of thc.se 
products undergo during storage in the feints receiver. 

2. Irish Pot-still Whisky , — Both as regards the raw material 
employed and the manner of manufacture, Iri.sh pot-.still whisky 
differs very appreciably from the Scotch variety. There are 
a few di.stiHors who work with malted barley only, but the great 
majority employ a mixture of from (generally) 25 to 50 % of 
malted barley and 50 to 75 % of a mixed grist of “ raw ” {i,e* 
unmaltcd) rye, wheat, barley and oals. The malt is not peat 
j cured. The distillation is carrii‘d out in a type of still radically 
I different from the Scotch pot-.slilI. The .stills (of which there 
, are generally three as against two in the Scotch process) arc very 
large, ranging up to 20,000 gallons. A characteristic feature 
of the Iri.sh pot-still is the great length and height of the ** lync- 
arm,” i.e. the pipe connecting the still with the condensing coil. 
This lyne-arm gimcrally runs up \'ertically from the still for a 
distance of 10 to 20 ft., then horizontally for another 30 or 40 ft., 
again vertically for 10 to 20 ft., and is then connected to the 
condenser. The horizontal portion of the lyne-arm lies in a 
shallow trough fitted wu‘th a water-supply, and the temperature 
of the spirit vapours prior to their passing to the condenser 
may thus be regulated at will. According to ihe length and 
height of the lyne-arm and the temperature of the water jacket, 
more or less of the vapours condense and are carried back to the 
still by means of a pipe running back from the horizontal portion 



Fig, 8. — Diagram of single type of Irish rot-.still Plant. (Messrs 
John Jameson*s Distillery, Dublin.) 

of the lyne-arm to the still. The return pipe is fitted w’ith a 
cock, which enables the distiller to regulate the return flow. 
Occasionally there is a further return pipe for the condensing 
coil, i)ut this is not usual The result of this form of plant is 
that it is possible to work up far greater quantities of wash and 
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to obtain a much higher rectification in a single operation than 
is possible in the case of the Scotch pot-still. 

A single type of Irish pot-still plant as employed at Messrs 
J. Jameson’s, Dublin, is shown in lig. 8. It wilfbc iioliced that in 
this case there is no return pipe from the li^me-arin. The method 
of collection and of working the Irish pot-stills is a great deal more 
complicated than that described under the Scotch Nariety. Three 
stills are employed, and strong low wines and weak low wines, strong 
feints and we;ik feints ar(‘ collected, and mixed in varj’ing proportions 
according to the discretion of the distiller. 

3. American Pot-still Whishy , — There arc two main varieties 
of American pot-still whisky, namely, rye whisky, in which rye 
is the predominant raw material, and Bourbon whisky, in which 
maize or Indian corn is the chief substance employed. There are 
different varieties of these whiskies. 

“ Sour mash ’’ whisky is made by scalding the raw material 
with pot ale (z.^. the residue left in the stills from tlie previous 
operation), then cooling down to mashing temperature and 
saccharifying by meaiis of malt. I'lie distillation is sometimes 
carried out with naked fire, but more generally by means of 
steam which is passed into the wash (termed “ beer ” in America), 
either in a free state or by means of a coil, and then collecting 
the spirit, after condensing and subsequently rectifying by 
means of a second distillation (termed “ doubling ’'). “ Sweet 

mash ” whisky is made by mashing the raw material in the 
ordinary way by means of malt. I'he stills generally employed 
for making whisky by this proeess contain tlirec compartments 
situated above one another and eonneeted b\- means of a curve 
pipe. live steam blown into the lower compartment causes 
the wash to boil. The vapours go uj) tlirough llie curved pipe 
into the next com])artment and so cause the contents of tlu^ 
latter to boil. Tlie vapour from the second compartment 
then passes up to the third in the same manner. The vapour 
from the third compartment passes into a v(*ssel charged with 
low wines, and the vapours so obtained arc finally condensed, 
forming whisky, or “ high wines.” 

4. Patent-still Whisky . — Scotch and Irish patent-still or 
“ grain ” w hiskies are manufactured usually witli a mixed grist 
of raw and malted grain, and by means of an apj)araius usually 
termed the “ patent,” but more properly called (.’offey’s still. 
Tor the manufacture of patent-still wiiisk)' a grist containing 
generally 25 % or more of malted barley is cmoloye<l. The 
balance consists of maize together with maltcxl unmalted 
rye, oats and wheat, and the mixture of grains employee! varies 
at different distilleries. The mashing takes place as a general 
rule in an ordinary rnash-tun, and calls for no sj)ecial mention. 
The fermentation is conducted in much the same? way as at pot- 
still distilleries, except tliat at some palcnt-slill distilleries where 
bakers’ yeast is made it is conducted on somewhat different 
lines, the conditions being adjusted so as to suit the propagation 
of a healthy type of yeast of a inirticular t> pe. For f ermentation 
of this description it is well recognized that the use of selected 
or pure yea.st is necessary. 'Ihe lermeiiting ves.sels, wash 
chargers, &:c., are much the same as in the pol -still distillery 
except that they are of much larger size. TJie “ patent ” still 
was invented by Aeneas Coffey in the early yjart of the iqth 
century with a view of accomplishing in one operation that 
which necessitates several operations in the pot-still, of <?conomiz- 
ing time, fuel and material, and also of obtaining at will a .spirit 
of a Iiigher purity Ilian that which can be got b>' the pot-still. 
It is sometimes stated that the ])alent still <loes not produce 
whisky, but merely filain spirit or alcohol, but as a matter of 
fact tliis is not the case. It can be so worked b\' .selecting the 
proper materials and by running the still in a particular way as 
to produce an article w'hich is most distinctly a potable spirit 
of the character of w'jiisky. It can also be employed by altering 
the proportion of the materials and by running the still differently 
to produce a spirit which may be used for purposes of methy- 
lation, or which may pass through the hands of the rectifier 
and emerge as plain spirit or alcohol pure and simple. It is, 
however, quite impossible to obtain from the Coffey still a really 
plain or silent spirit such as that produced by some of the stills 
on the continent of Europe; in order to obtain this type of .spirit, 
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the product of the patent still is treated hy the rcciificr in a 
special rectifying still w'ith charcoal and potash. In ctTlain 
details the Coffey still has been modified since it w'as devised by 
the inventor, but in principle it has been ver;’ little altered. 
Although it does nc)t in some respects compare willi some of the 
modem continental rectifying stills, it must be remembered that 
it is not made fur the purpose of olitaining pure alcohol, and 
from tliis point of view it is a remarkable tribute to the ingenuity 
of Coffey that he should at so early a dale have designed so perfect 
an apparatus. 

The still shown in fig. g is one of the designed by Messrs 
Koberi W'illisoii of Alloa for Scotch grain whisky dislilleries. The 
Cotley still is a double still consisting of two adjacent columns, 
termed respectively the rectifier and analystir. Doth columns are 
subdivided into a number of chambers by perforated co])per iilates. 
The miiin structure is of wood lirmly bra’cetl witli iron, l^ach com- 
partment comniimicates with the next by means of a drop pipe 
standing slightly above the level of the ])lal’c and passing downwards 
into a cup, wlii'ch forms a water seal or joint. JCacli coiuparlmeiil 
is also fitted with a safely valve in case of the ]>la1es choking or of 
the j>ressuro vising unduly\ At the beginning ot Iht; o])('ratioii luitli 
columns arc filled with steam at a ]>ressnn‘ of about 3 lb. The steam 
at the base of the analyser passes upwavils through it, and then 
to the bottom of the rectitier by means (»f the ]h])e B (termed 
the low-wines vajamr pipe), and then up through the rectifier. 
W'hen both eohimns are filled with steam the wash is pumped up 
from the wash charger through the copjxT pi])c A to n<\'ir the top 
of the rectitier, which it enters at the point A'. Tlie jiipe A runs 
from the io]) to the bottom of the rectitier forming a donbh* bend in 
each com])artnu‘nt, and the wash (contained in the pi])e) trav'els 
down in a zigzag course until it reaches llie base of the rectifier at the 
point C. I'rom here (still remaining in pi]>e A) it is pumped to 
the top of ilu? analyser, where it emerges from the j>i])e and covers 
tlie iilate of lh<‘ to]) comparlnu'nt. As there is an u])ward jiressiire 
ot steam the wash is not able to ])ass through the jxTforat ions of 
the eop]>er plate forming the bast* of tlu* conijiarlment . Inil collects 
until its level readies the top c»f tin* iii’st drop pij»e. Through this 
it ])asses into the cup on the plate below and so out on to the next 
plait?. The drop pipes beijig trapfiCd !>>' the eu])s Iht? steam cannot 
pass upwards llirough the fornuT. in this way tlu* wash passes 
through ct)mj)ai tmeirt to compartment of the analyser until it reaches 
llic bottom, iind then passes out by means of tht* sj)ent, wash siphon. 
The steam on its ])assage up through the analystT carrit's with it the 
alcoholic vapours and otlusr volatile matters containt d in IluJ Wfish. 
Tim alc.tdiolif vaixuirs ))ass from the lop of the analyser to the 
bottom of the rcrtitier, and then uinvards through the latter from 
compartment to coiipiartment. In so doing tliey are gradually 
cooled by the wash Mowing down through the i)i]K! A. This grarlual 
cooling causes the loss volatile constituents to condense and so to 
flow (ir)vvnwards through the column until they reach the base of tin* 
rectifier. At a certain jioint in the up])CT p.'i,rt of the rectifier 
(marke<I S in tin* illustration) the bottom of Ihe compartment in 
(piestionis formixl, not of a perforated plate, but of a stout co])per 
.sheet, ]»iercef] by a fairly wide pi]>e. wliirh stands up about two inches 
above the level Of thr* tormer. Tliis is termed the sjririt jilate. It 
is so ]»laced that thi; alcoholic vapours rnnd(‘use either on or imme- 
diately above it . The alcohol passes out irom the s])irit jilatc cham- 
ber from one of the two pipes sliown in tlm illustraiioTi (either to the 
S])irils or to the feints receiver as tin? case may be), and is then 
further corded, in oriler to coiufdelr? the condensation, by means of 
coils immersed in Mowing water, as shown in the illiistratioii. In 
order to reruler the condensation Still more perfect the ii])])er cham- 
bers of llie rcctifi(?r are tilted with coils through whirdi cold water 
is pas.sed. TIkj vapours condensed by 1 his tall u])on t he spirit plate. 
The vapours, wdiieh havr? an appreciably lower boiliiig-tKiint than 
elhylic alcohol, such as tlie aldehydes, togetliei with a Jargr? volume? 
of carbonic acid gas derived from 1h<J wafili, jiass out of the, top of 
the? rectifier by means of the “ iiicoiidensible gas " pij)e K, and thence 
to a .s(?parate condensing coil. The spirit ohlaiiied is r)f high strength, 
gentJrally about 64 r*.]). The h‘ss volatile constituents of the wash, 
generally termed ” fusel oil," which pass out of the base of the recti- 
fier, are cooh;d and then pfissc?d to I he riil \'e?ssel. After the tipparatiis 
lias been worked for some* lime the fiisi?! oil which floats in a layer 
on the top of the r.onlents of the oil v(‘ss(.‘l is skimmed off. TImj 
watery layer from the oil vessel, wliicli still contains a little alrohfd, 
is again passed througli the apparatus to remove? the last tnice of the 
latter. By employing the cold wash to cool the alcoholic v^ours 
much condensing watc-r is sav(?d as compared with the orruiiary 
pot-si ill apparatus. f'.on\'f?rsely, as the? hot alcohol vapours heat 
the cold wash to boiling-point, there is a great economy of coal as 
comparf?d wdth the older process. 

The distillation is conlrolI(?d l>y an operator standing on the 
platform i‘. The operator is able by means of the sampling appa- 
ratus X to determim? the quality aiid strength of the spirit anc 1 of 
the wash. He is able, by regulating the quantify of steam admitted 
to the apparatus, by modifjring the rate? of x>iiniping, and by running 
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the spirit cither to the spirit or to the feints receive-, as the case may 
be, to control the strcn,:;ih ainl qurility of the product in much the 
same manner as does the pol-.still disiiller. 


Analyrnr 


to Spirit 



DiagraiiVof a Coffey Still. (Messrs K. Willison & C.O., Alloa.) 


Fig. 9. 

Industrial Alcohol . — By industrial alcohol is understood spirit 
which is employed for other than potable purpose.^?. Alcohol 
is larj^ely employed in the industries and arts, and for domestic 
purposes.^ It is chiefly used for the manufacture of varnish, 
fine chemicals and dye-stuffs, for pharmac<‘utical purposes, and 
in the form of ordinary methylated spirit for lighting and heating. 
Ordinary methylated spirit for domestic purposes is prepared 
in the United kingdom by adding jo part.s of wood naphtha 
and a .small quantity of mineral naphtha to 90 parts of strong 
spirit. This spirit may be employed duty free for any purpose, 
except that it may not be juirifird in such a manner as to produce 
pure alcohol or a potjiblc spirit. I.^p to the year 1906 British 
manufacturers were h'rred either to use this spirit or to pay the 
full duty if they wnslicd to use any other variety. As a result 
of the recommendations of the industrial alcohol committee 
of 1904-1905 the Revenue Act of 1906 contained provisions 
modifying this undesirable slate of affairs. Manufacturers may 
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of alcohol 95 parts and wood naphtha 5 parts, and they may 
also, under certain conditions and restrictions, employ pure 
alcohol. It is generally considered 
that the most satisfactory way of 
methylating or “ denaturing ” spirit 
inUmded for technical purposes is that 
whicli consists in adding one of the 
ingredients wliich would ordinarily be 
used in llui course of manufacture, 
or some other ingredient which docs 
not inttu*fer;i with the manufacture of 
the .specific article in question. In 
the >ear 1906 the total quantity of 
“ industrial mctliylatod spirit em- 
ployed in the United Kingdom was 
2,041,575 proof gallons. The quantity 
of pure alcohol employed in tlie same 
y(iar was 455,915 gallons; for the 
sarm; pcTiud tlie total quantity of 
ordinary mcjthylatcd spirit produced 
w^as 6,055,285 gallons. On the con- 
tinent of Kuropc and in America 
alcohol is used in the industries to a 
greater extent than is the case in the 
United Kingdom. 

'J’lie raw materials generally em- 
ployed in making industrial alcohol 
are ijie sugar beet, and beet or cane 
rnolasscs, potatoes, maize, rice and 
similar starchy materials. The manu- 
facture of spirit for industrial pur- 
poses in many respects resembles the 
process for manufacturing potable 
spirit, but, broadly speaking, jit may 
be .said that the raw materials em- 
ployed need not be of so high a class, 
and that the main object of the dis- 
tiller in this case is to produce as 
higli a yield of alcohol as possible. 
Taste and flavour are .secondary con- 
siderations, although in the case of 
industrial alcohol employed for some 
purposes — for instance, for pharma- 
ceutical pr(‘parations — a very fine 
spirit is required. When beets or 
molasses are employed for making 
alcohol, the process is a comparatively 
simple one. If beets are used the 
sugar is extracted from them in much 
the same way as is the case in the 
manufacture of sugar it.self (sec 
Sugar), although in recent years a 
process for steaming the beets under 
pressure in much the same way as in 
■ ■ ' The 
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the preparation of potato mashes has been employed. 

.sugar present in the beet and in molasses is not directly fer- 
mentable, It is generally rendered so by the addition of a 
small quantity of mineral acid. The sacc'harine .solution is 
then pitched with yeast and fermented in the ordinary \vay. 
Potatoes, maize, rice and other starchy materials are generally 
treated under pressure with steam m a close vessel termed 
a converter. This method entirely disrupts the starch cells, 
.and so renders the starch very readily convertible. When the 
pressure “ cooking ** is completed the ma.sh is run out of the 
converter into the mash tun proper, w'herc it is treated with a 
minimum quantity of malt at the most suitable temperature. 
The wort olitaincd i.s, after (as a rule) removing a part of the 
husks and skins by means of special machinery, pitched with 
yeast and fermented. 

We have seen above in the paragraphs dealing w'ith the general 
features of dLstillery operations that the method of converting 


now use a special “ industrial methylated spirit,^’ which consists | starch into sugar by means of malt possesses very serious 
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drawbacks. Of late years a process has been discovered whereby 
these disadvantages, as far as industrial spirit is concerned, are 
entirely overcome. It has been known for some time tluil certain 
micro-organisms (or rather the enzymes contained in them) 
fjossess the power of converting the starch din'etly into ferment- 
able sugar, and further of splitting u]) the latter into the usual 
products of alcoholic fermentation. Am(»ng the organisms of tliis 
description first known may be mentioned I ho moulds, Aspergillus 
Oryzae and Eurotium Oryzae, Later A. L. ('. (’almotte dis- 
covered a mould to which ho gave the name Amylomyces Rouxii, 
which was employed by A. (.Gillette and A. Boidin for producing 
alcohol on an industrial scale. Since then Boidin has discovered 
another mould to which lu? gave th(^ name of Mucor whicli 
possesses advantages over the otlier micro-organisms named 
inasmuch as it works more rapidly and in a more conc'cntraled 
wort. The amylo process, as this method of priKlucing alcohed 
is termed, is now worked on a very large scale in many countries. 
The process consists in inoculating a sterile (mostly miiizc or 
rice) mash in a closed vessel with a very small (juantity of the 
spores of the mould, passing filtered air tlirougli the liejuid fora 
certain time, thus causing the material to develop very rapidly, 
and subsequently inducing fermentation by the addition of a pure 
yeast culture. Tlie mould is of itself capcBU* (d‘ fermenting the 
sugar product?d, but it is found that the yeast acts more (piickly, 
and will stand a greater percentage of alcohol, than the former. 
The whole process occupies about fivT days. The advantages 
accruing from operating, as is the case in the amylo process, with 
sterile worts are enormous, inasmuch as undesirable bacterial 
and side fermentations arc impossible. The quality and yield 
of the alcohol is, owing to this fact, considerably improved. The 
fact that no malt is employed leads to a further very considerable 
economy. The general course of operations in the: amylo 
process may be gathered from fig. lo. Tlie maize or other raw 



material is steeped in the vessels AA with a sufiicient quantity 
of dilute acid to convert the sec’ondary into primary phosphates. 
When the steeping operations are complete the material passes 
into the converters BB. After conversion is completed tint 
disintegrated material passes into tlie vessel (', and thence by 
means of the pipe D to the fermenting vessels ERR. Aft(?r 
fermentation is completed the wash passes to the still R. 

It is impossible at present to employ the amylo process in 
its most satisfactory form in the United Kingdom owing to the 
fact that it is necessary in order to take full advantage of the 
process to employ a thick wort, i.e. one from which the husks 
have not been removed. The gravity of a wort of this descrip- 
tion cannot be taken by the saccharimctcr prescribed by the 
Spirit Acts, but no doubt this difficulty will in time be over- 
come. The average yield by the amylo process is from one to 
one and a half gallons a cwt. of raw material more than is the 
case with the processes ordinarily employed in the United 
Kingdom. 

Distillation of Industrial Alcohol , — A still intended for the 
distillation of industrial alcohol should be so devised as to yield 
a spirit of the greatest strength and purity in the most economical 
manner. Stills are now constructed which yield in one opera- 
tion a spirit containing up to 98 % of Jibsolute alcohol, and free 
from all but the merest tra(:<?s of aldehyde, fusel oil, &c. (fore- 
shots and tailings). An excellent still of this kind is that of R. 
Ilges. He takes advantage of the fact that if a li(|uid containing 
15 % of alcohol is boiled, the quantity of fusel oil in the vapour 
is equal to the amount in the remanent fluid, and that if the I 
percentage of alcohol is less than 15 % the amount of fusel oil [ 
in the vapour is greater than that in the liquid. It is therefore | 
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possible, by working on proper lines, lo remove the whole of 
the fusel from the mash by ii single operation. By subjecting 
the vapours so obtained to a carefully regulated dephlegmation, 
the fusel oil condenses, together with the steam and a certain 
proportion of alcohol - in practice 15 By further cooling 
the liquid so obtained the fusel separates out , and, being speeifio 
ally lighter, rises to the surfa(‘e of the watery spirit, and is then 
(‘asily removed. 1’his form of still is so arrangtul that any change 
from the correct ttanperature neeessary for the adequate se|)ara- 
tion of the concentrated “feints’* into two layers is automatically 
corrected by the admission of more or less ('ooling liquor lo the 
refrigerating pipe coiled round the dephlegmating column. 
The “ foreshots ” (aldehyde, \'c.) are renam'd by snbmilting 
the alcoholic vapotir i)assing through the main dephlcgnmtor 
to further purification. 'I'he Ilges apparatus yields three con- 
tinuous streams of (Inc spirit, fusel nil and foreshots respectively. 

By-products of Fermeuiatiou and list illation, 'I'he main con- 
stituent of .spirits is, of ('oiirse, ethyl alcohol spirit of wine-*- 
but all spirits contain small but varying ()uantitics of by-products 
and it is by these that tlu* character of a spirit is determined. 
The bv-produ(.'ts are mainly formed during ft'rim'nlation, InU. 
are also to a certain extt'nt i)rc-exisit;nt in thc^ raw materials, 
or may be formed during the operations prec'eding and siuxTeding 
fermentation. 'I'lic nature of the by-products is 4 *om])lex, atul 
varies sensibly according lo the raw materials employed and 
the methods of malting, mashing, fermentation and distillation. 

'Fhe by-j)r()ducts may be classified as follows : (r;) higlier 
alcohols — usually going iindc'r the name of fusel oil; \h) esters; 
(/•) fatty acids; (d) fatty akli'hydcs and acetals; (c) furfur>i 
aldehyde ; (/) terpene, terpene hydrate and ethereal oils ; 
and (g) volatile bases, 'riie higher alcohols consi.st of mixtures 
of fatty alcohols (U,JL„ i^B-1), containing three or more atoms 
of carbon in which, as a riilt', amyl alcohol (('r,Uj,()II) predomi- 
nates. The fusel oil of British pot-still .sjiirits is chiefly composed 
of amyl and butyl alcohols, wht'rcas in patent spirits prop) ! 
alcohol preponderates, that is, in the finished or fine spirit, since 
the fusel oil sci)arated from patent spirit in the course of distil- 
lation consists mainly of amyl and butyl alcohols. Broadly 
.speaking, the higher alcohols present in pot arc of higher mole- 
cular weight than those in patent spirits. Potato fusel contains 
a high proportion of i.sobutyl ul(a)hol, grain fusel of n-buiyl 
alcohol. The arid present in spirits is chiefly ac(5tic acid, but 
small (juantitics of other acids arc also found. 'I’he esters, 
formed by the interaction of alcohols and acids chiefly during 
the fermenting and distilling ojaTatioris, consist almost entirely 
of fatty iU'id radicles in combination with ethyl and, to a minor 
extent, amyl alcohol. Ethyl acetate (acetic ester) is the main 
constituent of the esters, the others being mainly ethyl valerate, 
butyrate and propionate. Oenanthic ether (ethyl i)eIargonate) 
is one of the characteristic esttrrs of brandy. Furfuryl aldehyde 
(furfurol) is a characteristii; |)roduct in i)ot-.still spirits, although 
it occurs lo a greater or less extent in patent spirits according 
to the degree of rectification. It is proluiblc that the furfurol 
is formed by the splitting up of a part of the pcaitoses containcfd 
in the wort. It was formerly thought that its occurrence in 
relatively large quantities in pot-still sjiirits was due lo the char- 
ring effect of the action of the fire ga.scts on the carbonaceous 
matter adhering to the bottom and sides of the still, but the author 
has shown that this is not the case?, inasmuch as he has found 
that spirits distilled by means of a steam jacket instead of direct 
fire contain (juite as much furfurol as those distilled in the old 
way. Terpene and terpene hydrate are characteristic constituents 
of grain fusel. Although the ethereal oils appear to play an 
important part in determining the character of a spirit, too little 
is at present known of these substances to warrant any closer 
description. 

E^ect of Maturmg on the By-products. --‘That potable spirits 
(excepting, of course, pure alcohol) and wine are greatly improved 
by age is an undeniable fact, and one that has been recognized 
for many hundreds, and even thousands, (;f years. Thus in 
the gospel of St Luke we have the statement “ that no man 
having drunk old wine, straightway desireth new ; for he saith, 
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The old is better.’^ And again in the Apocrypha, “ New friends 
are like new wine : when it is old, thou shalt drink it with 
pleasure.” There is little doubt that the beneficial effect of age 
on the character of spirits is due to the changes effected in the 
character and quantity of the by-products, but the exact nature 
of these changtts is by no means clear. Such improvement as 
takes place is api)arenlly connected in some way with the free 
access of air to, or rather the satisfactory venlilation of, the 
containing vessel; for sf)irits preserved entirely in glass undergo 
relatively little change, either in taste or in chemical (composition, 
wliereas cask storage materially affects both these factors. 

Concerning the changes which take place during maturation, 
it was formerly believed that the higher alcohols decreased with 
age, and that the main reason of the imi)rov(jment noticeable 
in mature spirits was due to this fact. The author has, however, 
shown conclusively that this is not the (ase, but that on the (!on- 
trary the higher alciohols generally increase during maturation. 
This decrease is not absolute, but only relative, and may be due 
to the fact that the higher alcohols are less volatile than ethyl 
alcohol. There is a decid(^d increase during maturation of both 
the volatile and non-volatile acids. On the whole also the 
esters and aldehydes generally tend to increase, but not to so 
great an extent as was formerly believed to be the c^ase. I’here 
is, however, a marked decrease in regard to fiirfurol. The type 
of cask exercises a marked influence on the courst; of maturation ; 
and, as regards w^hisky, spirit stored in a sherry cask undoubtedly 
matures more quickly than that ccjiiUiined in a plain wood cask. 
The relative humidity of the cellar in which spirit is stored has 
a ver\' great effect on the (‘ourse of maturation. In a very damp 
cellar the spirit wull lose alcohol very rapidly and as a result all 
those changes which are favoured l)y these (jonditions will take 
place with relative rapidity. On the other hand, in a very dry 
cellar the loss of alcohol is relativcjly smaller than that of water 
(cf. Schidrowitz and Ka\T, Jownu Soc, Chem, htd,, June 1905). 

Physioloffical Effects of Spirit By-products . — The nature of the 
physiological effects produced by the ingestion of spirits varies 
considerably, not only according to the <.;lass of spirit {i,e, 
whether whisky, brandy, rum, &c.) consumed, but also w’ith its 
condition {i.e. whether new or old, and so on); and there is no 
d(}ul)t that the causation of these phenomena is intimately 
connected with the nature and quantity of the by-products, to 
which, as has been already said, the character of the spirit is 
due. Commenting on a statement in Baihy’s Book of Sports to 
the effect that wine and brandy had a tendency to make a man 
fall on his side, w^hisky to make him fall forward, and cider and 
peny’ to make him fall on his bac'k, Sir T. Lauder Brunton 
{Evidence, Spirits Committee, 1891) suggests that these state- 
ments — if correct' ' might indicate d(;finite injury to various 
parts of the cerebellum. 'Lhus, if the anterior part of the middle 
lobe of the cerebellum is injurcci, the finimal tends to fall forv^ard; 
when the posterior part is affected, the head is drawn backwards, 
&c. Brunton is inclined to believe that the varying action of 
different spirits may be due to the specific action of specific 
produds on the separate nerve centres. Thus the cause of the 
epileptic convulsions producx^d by the injection of absinthe has 
been tracked to the specific action of the chief flavouring agent 
of this liqueur. 

In view of the doubt which modern research has thrown on the 
older theories, to the effect that the improved character of a 
mature, as compared with a new, spirit is due to the de(Tease in 
the quantity of the higher alcohols (2 the fusel oil), a discussion 
of the specific action and relative toxicity of these bodies may 
seem superfluous, more especially as they occur in quantities 
w'hich arc apparently incapable of producing serious effects. As, 
however, there is considerable reason for believing that the 
higher alcohols do inflnenc’e, at any rate, the flavour of the spirit 
a brief reference to their physiological action seems to the 
author not out of place. Broadly speaking, the toxi(nty of the 
fatty alcohols increases with their molecular weight. Du jar-din- 
Beaumetz and Audig^ found that the lethal dose for dogs was 
5-6 grammes per kilo-body-weight for ethyl (ordinary) alcohol; 
3-75 grammes for propyl alcohol; i-8 grammes for butyl; and 


1*5 grammes for n-amyl alcohol. It is interesting to note that 
the experiments of these investigators were conducted chiefly 
with the pig, as the digestive organs of the latter animal are very 
similar to tho.se of man, and also because the pig is apparently 
the only animal which willingly takes alcohol with its food. 
With regard to the action of spirits generally, the investigators 
named above found that the digestive organs of pigs fed for 
thirty months with pure alcohol alone were not affected, whereas 
the animals treated with similar quantities of imperfectly purified 
spirit (whether derived from the beet, the potato or from grain) 
suffered considerably. 

Of late years the attention of pharmac’ologists has been 
directed to furforol especially, and the aldehydes generally, 
as being, at any rate in part, the cause of the unpleasant after 
or by-effects of certain spirits. Ciirci and others showed that 
furforol in certain doses is poisonous to animals. Brunton and 
K W, Tunnidiffe demonstrated a poisonous action of this sub- 
stance upon man, and, (X)mpariiig the after-effects upon animals 
of .spirits containing, and freed from, aldehydes, found certain 
important physiological differences between them. 1 . Guareschi 
and A. Mosso first drew attention to the fact that numerous 
samples of reputedly pure spirits contained small quantities of 
certain volatile bases of an alkaloidal nature. They apparently 
belong to the pyridine scries, and have effei^ts similar to those of 
strychnine. K. Bamberger and Einhorn discovered the presence 
of pyridine, dimcthylpyridine and other bodies belonging to 
the same series, in commercial fusel oil. It is possible that the 
existen(!e of these volatile bas(\s in sj)irit may have given rise 
to the — on the fa('e of it absurd — suggestion that tar bases have 
been used as adulterants of whisky. It appears likely that the 
formation of the bases in question is connected with the use of 
inferior or detwing grain or maize, 'rhus llie spirit produced in 
Sweden in 3 879 was parti(!ularly bad and had very curious effects, 
and it was found, on investigation by M. Husz, that it had 
a(!tually been largely prepared from decomposing grain. More- 
oxer, C. Lombroso discovered an alkaloidal body in decayed 
maize, tlie action of which was not unlike that of strychnine. 
The quantities of these bases whi(‘h have been found in spirits 
are very small, but it must be remembered that substances are 
known — su<‘h as abrine, for instan (!(‘ — 'whivh have marked effects 
in practically unweighable quantities. It is possible that these 
volatile bases may be responsibUi for some of the effects — very 
similar to alkaloidal poisoning — produced by crude spirits such 
as Cape ** smoke ” and the cheap Portuguese liqueurs. 

Having described the nature and effects of spirit by-products, 
and the changes occurring in them during storage, the question 
that arises is : How is the knowledge gained by scientific research 
in this direction applied in practice ? It may be said that the 
old adage prevention is better than cure ” holds good in the 
spirit industry as els(*where, and the distiller, therefore, tries as 
far as possible to avoid the formation of those by-products which 
are objectionable, or at any rate to remove them during tlic 
course of manufacture. These methods for obtaining a satis- 
factory potable spirit are so far, however, only successful up to 
a certain point, and the distiller is therefore bound to have 
recourse to prolonged storage or to one of the many artificial 
processes of purification and maturing, the majority of which 
have been devised — ^with varying success-- during nu^ent years. 
Referring, in the first place, to what may be called the natural 
or preventive ” methods for the production of a well-flavoured 
spirit, it is neccssar}’ (a) that 1hc water-supply (for steeping, 
mashing, &c.) be a gooci one; (b) that no mouldy or inferior 
material be used; (r) that mashing heats be kept within reason- 
able limits; (d) that refrigerators be constructed so as to avoid 
bacterial infection ; (e) that the “ souring ” of the wort be con- 
ducted on proper lines; (/) that a favourable and vigorous type 
of yeast be used; and (g) that stills, &t., be kept perfectly clean. 
Coming next to the metliods ordinarily or frequently employed 
by distillers for eliminating the undesirable by-products, which, 
despite all care, are formed in the course of manufacture, the 
most important undoubtedly is purification by rational fractional 
distillation. By properly regulating the distilling heats, by 
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unnpr a well-devised still, both in the first instance and also for 
rectifying, a product very free from fusel oil, and especially 
from fatty aldehydes and volatile ethers, may be obtained. 
The removal of acids — objectionable chiefly on account of the 
-unpleasant decomposition products which they form in still — is 
carried out by neutralizing the still contents with an alkaline 
medium. The alkali so used also decomposes undesirable 
cstt'rs, and retains some of the aldehydes. For the elimination 
of fusel oil, treatment with charcoal is the most common method. 
Luck has suggested for this purpose the passing of the alcoholic 
vapours through petroleum, whii'h is said to absorb the higher 
alcoliuls much more easily than it docs ordinary" spirit ; and some 
cisiillcrs have succe.‘.:'.fully tried the metliod of V. Traube, which 
consists in treating the spirit w'ith a saturated aqueous solution 
of ^'arious inorganic salts. This causes the formation of a super- 
natant layer, which is said to conUiin practically all the fusel oil 
i,s well as the greater part of the foreshot by-products, ix, fatty 
aldehydes, tS:c.^ 

Filial!}', there remain fur consideration tlic artificial maturwi* 
processes. These arc exceedingly numerous, but it may be sai(l 
at once that tlie great majority of them are liardly to be takc^n 
seriously. Thus one inventor, acting on llic allcg(id fact that 
spirits are improved b\' lengthy journeys, suggests that a 
miniature railway, with niiinerous olistacles to augment the roll- 
ing and shaking action, be laid down in the distiller’s ware- 
house. Of tlie Tnclhods worth}' of consideration may be nien- 
lioned, first, those depimding sok'ly on the action of currents of 
air, oxygen mid ozone. 'J'hey exist in numerous modilications, 
hut the principle involv(‘d, iM'oadh' sjieakiujr, i^ to ])a‘;s a current 
of h<,)t or cold air or oss gen, or alU'rnatc (nirn'iits t/f hut and ('old 
air, or a current of ozonized aij*. through the liquid, v/ith or wdtli- 
oiil pressure, as the case inay be. Ai'CJU'ding to the patents of 
L. -Mills and J. iJarr, new \viii: 0 ;y rapidly a<‘(]uires the character 
i^f tluj mature sherry-cask stored spirit if the action of alUa'iiate 
lu)t and Cold air (’iirreiits be assisted by tliii addition of a liitK* 
isheiT}* and a miuiiU! lrac<j of siilphiirie acid, tlici latter bang 
sul)se(jiiently lunilralized b}' lime. Secondly, there are the pro- 
cesses which mak(f direct or indiiect use of the electric current. 
Of the indirect methods in th.is class may be menlioned that <d' 
llcM'iiti , which consists css' Utie.lly in adding an elirtrolysed 
solution of ct»minun salt to the sjiirit, and subsequently redis.till- 
ing. 'J'hirdl}', the processes wiiitii rely on uceeleraiing natural 
t'ask action b} artificial!}' nprt'ducing the csjnditions attendant 
( U the killer in a purposely (exaggerated or height en(;d form. 
One method strives to obtain this (.'hject by healing the spirit 
under jinjssure in an atmosphere of oxygen in u V(‘ssel containing 
a {juantit}' of o.ak slutvings. 'idis proc<fss ('ertainly seems calcu- 
liited to remove a porti(.n of tlu; hy-produc-ts, lor tlu* “grog ” 
obtained in A. 11 . Alien’s o:perim(?nls by .steaming tlie sUaes 
(,f an old whisky cask I'onlained iijjpreciably more iu.sel oil and 
estir-s than commercial wliislry. Idurlhly, wt' have tljc metliod.; 
chiefly dependciiT. on ilje a( lit n of ci^ld. K. F. F»cl(d, by cooling 
anew brandy 10—80'^ C., is said to have obtained a li(|uid whicli 
had apparently aequind tlu? pro]jerlics of a twclve-year-f^ld 
spirit. K. C. Scott's })roce.ss consists in energetically treating 
spirit which has laen cooled d(/wn to (’. v ith dry fillttred air, 
and the ('ptfrations are s(j conducted, it is said, that there is no 
10.-5.S of aleohoi or of the imp<iriani aromatic (?sters. According 
to ihe pnblishivd data, the (juaiuity of the fusel (ul is maleriallv 
reduced by this metliod. and tlie quality of the .spirit much 
improved. None of the above proccsse.s ha.s appanriitly (althougli 
in [iractice tlicy may give sati .huu.ery results) been devi:.(?d wit.h 
a N'iew to effecting the direct removal of those sj)tcific substan(:(?s 
(fiiriurol. c)tlier aldehydes and volatile l)a.sc.s) which later rcsc?arch 
lia- .diown to be pre.sent to a gr(?ater extent in new or infcri(;r 
spirits than in the matured or .superior article, and to some of 
Avhich, at any rate, owing t(; their acknowledged toxicity in 
\’erv small quantities, it is more than rcas(jnablc (as Lauder 

^ Tlie above chielly applies to industrial spirit, in the maniifacturc 
of which a jnoduct wluch is ]>niciictLlly pure alcohol is desired. 
The.se methods can only be used to a limited extent by whi.sky and 
brandy di.stillers, for a coin])l<;it.- n?moval of by-products also entails 
destruction of the spirit’s character. 


Urunton and TimnidiFo have pointed <'ut) to suppose that at 
least a part of the i?vil ('ffe('.ts by drinking now or inferior spirit 
may bo a.soril>ed. In iJii.s connexion a patent taken out by J. T. 
Hewitt is of interest, inasmuch as it deals with the problem of 
spirit purification on seemingly rational si'ientific lines. This 
p:Uent takes advantage of the fact tliat furfiirol and similar 
aldehydes can he nmioved from spirits by distillation with phtmyl- 
bvdrazine-siilphonate of soda, which salt forms jnon-volafile 
products w'ith tlie substance in (juestion. S.) 

SPIRITUALISM, a ttTin used by philosophical writers to 
denote the opposite of mat(Tialism, and also used in a narrower 
s('nse to describe tbi' belief that the spiritual world manifests 
itself by producing in the physical world (‘ffccls incxplicablt' 
by the known laws of nature. It is in the lattiT scns(‘ that it is 
here cli.s('ussed. Tju‘ belii‘f in siicli oc(‘asional manifestations 
lias probably existed as long iis the belief in the existence of 
spirits apart from human hoilies (see Animism; ^Tac.tc', keX 
and a complete examination into it would involve a cliscu.ssion 
of the religions of all ages and nations. Jn JS4S, however, a 
peculiar form of it, lielit'Ved to )»e based on abundant experi- 
mental evid(‘n(!i‘, arose in Americvi ii.nd sjuvad there with great 
rapidity, an<l tluMU'e ov(‘r tlu* elvili/f'd world. 'J’o this movement , 
wliit'h lijw. b('('n called “ modern spii itualism/’ the j)rt*.s(*nt arti(’l(‘ 
is eoi dined. 

'riu* rn(n'(‘m(‘nt Ix'gc.u in a single fn.mily. Tn iS.jS a Mr and 
Mrs \h,k and tiu'ir two daiighler?;, liA'ing at I fydesvilh* (Wayne), 
New \’ork, wen:* nuieh di .lurhi'd by nnex])l;’incd knockitigji. 
Al length Kah* h'ox discin'ci'cd that tlu* ('ausj* id’ tlu; .sonnds wii.; 
iiiL'lllgent u.nd would m:ik;* r:ij)s as reriiicstcd, .‘uicl, ('(Jinmnni- 
ec.lion Ixdng (*;-«ljiblislu‘(l, tlu* ra.]>per professed to lx* the si’»irit 
of a murdered pedlar. An inv(‘stigatioii into the matter was 
tlu 'light to show tluLl none of tlu* hox family was ('oneiTiied in 
pptdiieing the ray>pings; hut tlu* evide,iu*e lliat they wen* 
not c<.»n<*enu‘d is im-uffieienl , n.llhonfdi similar noises had lu'en 
noti(*(‘d oeejisioiiivlly in the lu'iise bel.^re tliey liv<ul there, ll 
Avjv’., h.ow(*v('r, at koeliester, wheri* iIk* two h'ox girls s(u»n aft('r- 
ward.s went to liv(? v/ilh a nuMried sisler(Mrs Ki, h), that mo<lern 
.‘ipiritnali'-m {'.s.siimed it.s pr(*;.(‘iil form, mid that (’omrntmieati< u 
A\u.s, as it was l)e!i<!Ved, (“-l.'i-hli: bed with lo?:l relatives and 
d'*eea?:(‘d eminent nien. 'I'he pre?;ene(' of certain “ mediums 
Wi’vS ref|uii\*d to form the link l)(‘lv/<‘en the worlds of the livin'.!; 
ai'fl ('f the (lead, and KaU* J'bx and her sister w(‘re tin* (Irsl 
inedinms. Spiritualists do not as yel ehiim to know what .special 
qualities in mediiirn.s tneJile jpirits tlnis to me.lce use of tlrnn. 
'I’.lu? earliest eoimminieat ions wrn* enrrircl on by means of 
“ ni.p';,” or, as Sir Willimn Cn fikes ealis them, “ pen'iissive 
sound*..” it was agreed that (.ne ra]» ?vh mid mean “ no ” and 
1hn*c “ while more e.omjiliealed nu'ssagew were — and ar.* - 
ohlaiimd in other wav.^, such iis es.Iling ov(‘r or pointing to 
ktttrrs of tju* ;ilj)bal)el, when reps occurat the ref|iiired letters,. 

'J'he idea of (’ommiinisnt'iig t/ith tlu* departed wms naturally 
aUraelivtJ even to the ii'en ly (iirions, still more to Ihosi. who 
wert? mourning for krU iriend.s, mid nio?it of all to those who 
bidlev'ed that this was the eoninu'neement of a new reveln.ti< !i. 
I'lu- first two causes have attracted rnar'y iiujiiirers ; hut i! is tlie 
last thtit h;i.s efii(‘fiy giv('n to modern spiritualism ils r(?Iigions 
aspef't. Many eurne to witness the ru w w'onfler, and tlu? cxeite- 
rrurnlund interest spread rapidhu 11 should lx- ruiled 1 liat (?xj)fe- 
lations favourable to tlie new idea, laid aln edy Ix e?' r'lmatrd bv 
th(; interest in mesmeriMn and tl'c j'lu-nonu nii of lir'pnotie trmuv 
(see Hvunottsm), wideK^ difliisid a I this tiiru* both in Americ:. 
and Lurope. It was jje’ievisl that infonoation about ollur 
worlds and from liigher intelligences (muld be obtained from 
persons in the sleep-waking sl.ri.t(?. Andrew Jackson Davi,*: was 
Jii America tlu? most promliieut exanii)le of sneli pi?rs(jns: hi.s 
work, 7 'hc Principles of Nature, Her Divine Revela lio)is fXev' 
York, 1847), was all(.-g(?d to have i)C(;n dictated in clairvoyant ” 
trance, and before i8.|8 his folk}W(?rs wen* expecting a new 
religious revelation, Many reputed “ clairvo}'anls ” developed 
into mediums ((f,v.). Tht? ** .spiritualistic ” movement .spread 
like an epidt?mic. “ Spirit circles ” were soon formed in many 
families. There is very little evidcncct to show that mediumship 
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BTOse anywhere spontaneously^’ but those who sat with the 
Foxes were often found to become mediums themselves and then 
in their turn-developed mediumship in others. The mere readii^i 
of accounts of seances developed the peculiar susceptibility in, 
some persons, while others, who became mediums ultimately, did 
.so only after prolonged and patient waiting. 

There’ seems to have been little practical interest in spiritual- 
ism in England till 1852, when its first development took the 
form of a mania for table-turning {q,v,y This seems to have 
prevailed all over Europe in 1853. In England it was greatly 
stimulated by the visit of Mrs Hayden, a professional medium 
from Boston, in the winter of 1852-1853. Daniel Dunglas Home, 
the next medium of importance wlio appeared in London, earner 
over from America in 1855; and for nuiny years almost all the 
chief mediums for physical phemomena known in England c;ame 
from the United States. It was at Keighley in Yorkshire; — 
where also the first English periodical, the Yorks^iire Spiritual 
Telegraph, was published in 1855 onwards — that spiritual- 

ism as a religious movement first made any mark in E/igiand; 
but this movement, though it spread rather widely, cannot be 
said to have attained at any time very vigorous proportions. It 
had taken mon^ hold in its original home in the United States 
of America, and thence it has spread in some degree to most 
Christian countries. Nowhere, however, has there been much 
religious organization in connexion with it, and the force of the 
movement seems to have dc(‘lincd rather than increased. 

In the present article it is impossii)le to give iin exhaustiv(‘. 
catalogue of the phenomena and modes of comniuni(‘ation of 
modern spiritualism.- The. greater part of the j)henamcna may 
be divided into two classes. To the first belong what ma)^ be 
called the physical phenomena (q-v.) of spiritualism — those, 
namely, which, if correctly observed and due neither to conscious 
or unconscious trickery nor to hallucination or illusion on the 
part of the observers, exhibit a force acting in the physicml world 
hitherto unknown to sciem^e. Tlic earliest these phenomena 
were the raps already spoken of and (Jiher soumls occurring 
without apparent physical cause, and the similarly mysterious 
movements of furniture and other ol)je<’ts ; and these were shortly 
followed by the ringing of hells and playing of musical instru- 
ments. Later fdllowed the appearance of lights; tjuasi-human 
voices; musical sounds, protluctjd, it is said, without instruments; 
the “ materialization ’’ or presence in material form of what 
seemed to be human hands and fa<‘es, and ultimately of complete 
figures, alleged to be not those of any pt'rson present) and some- 
times claimed by witnesses as deceased relatives; ** psycho- 
graphy./’ or “ direct writing and drawing,” asserted to be done 
without human intervention; ” spirit-photography,” or the 
appearance on photographic plates of human and other forms 
when no counterpart was visible before the camera to any but 
specially endowed seers ; unfastening of cords and bonds ; 
elongation of the medium’s body; handling of red-hot coals; 
and the apparent passage of solids through solids without 
disintegration. 

The second class of phenomena, which we may call the 
automatic, consists in table-tilting and turning with contact; 
writing, drawing, &c., througli the medium’s hand; convulsive 
movements and involuntary dancing; cntrancemetlt, trance- 
speaking, and p(’rsonation b)- tin* me<lium of detTased persons 
attributed to temporal^’ ” posst'ssion ” (q-v.), seeing spirits and 
visions and hearmg phantom voices. This class bears affinity 
to some of the phenomena of hypnotism and of certain nervous 

J Tt is poRsihlo that the fiimily of Pr T’hclps were unaware of tho 
“ Rochester knockings " when the disturbances bejyan in his house 
at Stratford, ('onueclicut, in 1830 (see Capron’s Modern Spiritualism, 
its Facts, &c.); hut lliose disturbances, as recorded, haye no closer 
res(?mblancc to iho ordinary occurrences at a spiritualisUc stance 
than those which took place at Ted worth in (see GlaiivilTs 
Saddifdsmns Trirnn tdratus) and at Slawonsik in 1806 (see Kerner^'s 
Sehevin von Provnrsi), and others too numerous to mention. 

2 See the articles on Psvcmjc/vl Reskarch; Magic : Conjuring; 
AtttOMATTSM ; DlVINATION : CRYSTAL CiAZTNG ; HYPNOTISM; APPARI- 
TIONS ; H Al.LtTCr NAT IONS * HATINTINCS. Set, 

8 There have bt;cn several professional photographers (all detected | 
in fraud sooner or later) who made it thnir business to'tako photo- 


complaints, to certain epidemics of the ididdles’ ages,^ and to 
phenomena that have occurred at some religious revivals. 

In a third class must be placed the cure of disease by healing 
mediums. This belongs to medical psychdlog}’, and cannot v^ell 
be studied apart' from hypnotic treatment of disease, from the 
now wdhrecognized power of suggestion {q.v,), from ‘'faith 
cures,” " mind cures,” " Christian Science ” and cures connected 
with other forms of religious belief (see Faith-Healing). 

Phenomena failing into the automatic cla^s are much the 
most common. The investigation of Carpenter on unconscious 
cerebration and of Faraday on unconscious muscular action ^ 
showed early in the movement that it was not nece.ssary to look 
outside the medium’s own personality for the explanation of even 
intelligent communications unconsciously conveyed through 
table-tilting, automatic writing and trance-speaking — ^provided 
the matter communicated v^as not beyond the range of the 
medium’s own knowicfdgc or powers. And the whole subject of 
the action of the subconscious personality — the " subliminal 
self” — has since been more 'fully worked out by psychologists 
and notably by F. W. H. Myers.^' No one conversant with the 
facts now doubts that what looks like possession or inspiration 
by an external intelligence may generally b(; accounted for by 
subconscious mentation, so that in all cases where no material 
effects are produced except such as ran be attributed to the 
muscular action of the medium, the cvidcncx' for a supernormal 
interpretation must depend on the content of the communication. 
Spiritualists maintain that true information is received, v;hich 
is provably unknown to the medium or otluT persons present, or 
which at least is expressed in a manner obviously beyond fheir 
powers; and they attribute this to extra-* corporeal inlcDigenct s. 
Others, while not going so far as this, admit that the content of 
the communications does occasionally exceed the medium’s 
knowlerlge and affords evid(;nce of telepathic communication 
(see Telepathy) between living persons. Probably most per- 
sons who have studied the subject would now he inclined to 
go this length; arid there is some evidence, notably in connexion 
with the trances of an American medium, Mrs Piper," which has 
convinced some good observers that the hypothesis of occasional 
communication from deceased persons must lie seriously enter- 
tained.^ Recently the Society for Psychical Reseandi has 
obtained from various persons autornati*' script affording 
important new material for investigation and whicii prinu facie 
supports the spiritualistic hypothesis. Whether or not further 
stud)’ of the scripts of these writers ('onfirms this hypothesis, it 
cannot fail to throw light on the nature of the intelligence in- 
volved . The scripts contain some matter u n known to the writers 
and in particular show interconnexions with each other not to be 
accounted for by knowledge normally possessed by the writers.^ 
At no period of the spiritualistic movement has the class of 
physical phenomena been accepted altogether without criticism. 
Most spiritualists know that much fraud in connexion with them 
has been discovered— frequently by spiritualists themselves — 
and that the conditions favourable to obtaining them arc often 
such as favour fraud. Tt is writh a full knowledge of these difficul- 
ties in the way of investigation that they maintain that un- 
mistakably genuine phenomena are of constant occurrence. 
Many volumes containing ae’counts of such phenomena have 
lieen printed, arid appeal is often made to the mass of evidence 
so accumulated , “ Np physical science can array a tithe Of the 
mass (if evidence by which psychism ” (i,c, what is usually called 
spiritualism) " is supported*,” says Seijeant Co^c.’^ But the 

graphs which should contain, besides the normal sitter, representa- 
tions of deceased friends'. For an account of these see Proceedings 
of ike Society lot Psychical Rese^ireh, vii. 268. 

* See llvcker, J^fidepiics of the Middle Ages (1S50). 

Athenaeum (July 2. 1853); sec also on this subject Chevreul, De 
la hapiette divinatoirc, Ac. (1854). 

" ffuman Personnlity and its Stnrival of Bodily Death {2 vols., 1903). 

" See Proceedings of the Sdriety for Psychical Research, vi. 436, 
viii. i,xiii. 284, xviv. 351. 

See F. W. H. Myors, op, cit. 

** See Proceedings of the Society for Psychical Research ^ xx., xxL 
16O, xxii. 19, xxiv. 2-328. 

“ Mechanism of Men: What am I ? (1870), ii. 313. 



;.pja}ority of these accounts have scarcely any scientific value. 
Spiritualists have, as a rule, sought to convince not by testimony 
but by ocular demonstration. Yet, if there- is not a mass of 
. scientific evidenc^e, there are a number of witnesses — ^among them 
distinguished men of science and others of undoubted intelli- 
gence — who luive convinced themselves by observation that 
phenomena occur which cannot be explained by known causes; 
and this fact must carry weight, even without careful records, 
when the witnesses arc otherwise known to be competent and 
trustworthy observers. 

Among proposed nonnal explanations of these phenomena 
that of hallucination {q.v)y including illusion as to what is seen 
almost amounting to hallucination, deserves careful considera- 
tion. Sensor)" hallucination of several persons together who are 
not in a hypnotic stite is, however, a rare phenomena outside 
the seance room and must not therefore he lightly assumed within 
it; nor is it in most cases a plausible explanation where there is 
general agreement not only of all the witnesses but of more than 
one sense as to what is perceived, as distinguished from what is 
inferred. Nevertheless something of the kind seems occasionally 
to have happened, especially at some of the seances with Homc.^ 

What may broadly be call(?d “ conjuring ’’ is a much more 
probable explanation of most of the rccordt?d phenomena; and 
in the vast majority of cases the witnesses do not seem to have 
duly appreciated the possibilities of conjuring, and have con- 
se(iuently neither taken sufficient precautions to exclude it nor 
allowed for the accidental circumstan(‘es which may on any 
particular occasion favour sp(;cial tricks or illusions. The ex- 
periments of S. J. Davey and R. Hodgson sliould be studied in 
this connexion.'' At a spiritualistic seance the medium has 
the privilege of failing whenever he pleases and there is seldom 
any settled programme — circumstances vciy favourable to 
deception. As it was put by Mr Stainton Moses, a leading 
spiritualist and himself a medium, who wrote under the mm de 
plume of “ M.A, (Oxon.) “ In 99 out of every too cases 
people do not get what they want or expect. Test after test, 
cunningly devised, on which the; investigator has set his mind, 
is put aside, and another substituted.” ^ In other words, the 
evidence is rarely strictly experimental, and this not only gives 
facilities for fraud, but makes it necessary to allow a large margin 
for accidents, mistakes and malobservation. It may be urged 
that if none of the phenomena is genuine we have to assume 
a large amount of ap|mrently aimless trickery in non-professional 
mediums. Rut it jnust be borne in mind that the most excellent 
moral character in the medium is no guarantee against trickery, 
unless it can be proved that he was in no abnormal mental 
condition when the phenomena occurred; and extraordinary 
di?ceptions arc known to have been carried on by hysterical 
patients and others with no apparent motive. 

One of tlic possibilities to be allowed for is that of exceptional 
muscular endowment or anatomical peculiarity in the medium. 
P\)r instance, it is not very uncommon to find persons who can 
make loud sounds by jxiriially dislocating and restoring the toe, 
knee, or other joints, and some experiments made with the Fox 
girls in 1851 supported the view that they made raps by this 
method. 

Besides the general arguments for supposing that the physical 
phenomena of spiritualism may be due to conjuring, there are 
tw"0 special reasons w"hich gain in force as time goes on. (i) 
Almost every medium who has been prominently before the 
public has at some time or other been detected in fraud, or w'hat 
cannot be distinguished from fraud except on some violently 
improbable hypothesis; and {2) although it is easy to devi.se 
experiments of various kinds which, by eliminating the neces- 
sity for continuous observation on the part of the investigator, 
would place certain phenomena above the suspicion of eonjur* 

^ See, e.t^. lieport on spiritualism of ike Committee of the London 
Dialectical Society (1871) , ])p. 207, 367-369, See also Gulclenstubbe, 
De la rkiliU dcs espriis (1857), p. 66; also Maxwell, Les Phinomcncs 
psychiques (1903). 

“ Sec Vvoc codings of the Society for Psychical Research ^ iv. 371; 
viii. 253. 

^ Human Nature, for 1876, p. 267. 
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ing, there is no good evidence that such experiments have ever 
succeeded. 

Nevcrtlieless there does exist evidence for the genuineness of 
the physical phenomena which deserves consideniiion. Couxic 
Agenor de Gasparin, in his Tahiti tournantes (Paris, 1854), gives 
an account of what seem to have been careful experiments, 
though they are hardly described in sufficient detail to enable 
us to form an independent judgment. 7 'hey convinced him that 
by some unknown force tables could be got to move without 
contact. The experiments were conducted w ith his owm farriily 
and friends without professional mediums, and in some of them 
he was assisted by M. Thury, professor of pli) sics at Geneva, w"ho 
was also convini'cd of the opcnitiou of an unknown force.** The 
minutes of tlie sub-committee No. t of the coiviniittee of the 
Dialectical Society {op. cit. pp. 373- 301 ) repoi t that taldcs moved 
without contact, whilst all the persons present knelt on chairs 
(the backs of which were turned to the table) with their hands 
on the backs. The report, however, would be of greater value 
if the names of the medium and of tlu* working Tuernbers bf the 
committee wtTe given — wx* only know that of S(‘rji!ant (ox- - 
and if they had written independent accoimls of what they 
witnessed. Sir William Crookes has published accounts of 
striking experiments and observations with D. 1 ). TTonu*, which 
have left him convinc'ed of the gennineness of the wide range 
of physical phenomena which occurred throiigii Home’s medium- 
ship.^ Of considerable interest again are the experiences of 
Mr Stainton Moses betweim 1870 and tS8o, of which the best 
account has been compiled from c'ontemporary rt'cords by 
F. W. IL Myers in tw'O papiTS publislied in Lh(‘ Droardbip of the 
Society jot Psychical Research.'^' More reccMitl)’ siwrral men of 
science, including Sir Oliver T.odge in Fnghind, Professor CharU^s 
Richet in France, tmd Professors Schiuparelli and Morselli in 
Italy, have convinced llicinst Ives oi the suiHTnonnal <‘haracter 
(though not of any spirituiilistic e.\planation) of certain physical 
phenomena that have occurred in thi‘ presenct* t)f a Neapolitan 
medium, Eusapia Palladiiio, tlioiigh it is known that she fre- 
quently practises deception.” M. ]ose[)h Maxw(‘ll,of Bordeaux, 
has published accounts'* of raps and movements of (>l)Jects 
without contact, witnessed with privates and titlan* mediums, 
which he appears to have? observed with earin though he does 
not describe the conditions sufficiently for otlicrs to form any 
independent judgment about them. 

The interest in spiritualism, apart from scientifu' curiosity 
and mere love of the marvellous, is partly due to tlie belief that 
trustworthy infornuition and advii’e abmit irumihine matters 
can be obtained through mediums — to the same impulse in fact 
which has in all ages attnided inc|inn?rs to fortum'-tellcrs. 
The more thoughtful spiritualists, however, are ( hiefly interested 
in the assurance of life and progress aftiT death, and tht; moral 
and religious teaching, whieli they obtain through aulomati< 
writing and tranec-speaking. It was dis(:over(‘d very early 
in the movement that the accurafry of these ( omniiinirfitions 
could not always be relied on ; but it is maintained by spiritualists 
that by the intelligent exercise; of the reason it is jiossible lo 
judge whether the communicating intelligence is Inistwortliy, 
especially after prolonged a<‘qiiain lance with particular intelli- 
gences, or where proofs are givim of identity with pers ais known 
to have bi;en trustworthy on eartlu Such int(iligcnn.!<; are not 
supposed to be infallible, l)Ut to have the knfAvIt'dpe of spirit 
life superadderl to their earthly experieiK c. Still the agrcferneiit 
between communications so rcieivcd h.'i'; not Ijeen sii/ricicntl}' 

♦ Strfi Thwry , Les Tables tournank:: con rUUU'h’s au point de vuc dc 
la question de physique ^Sni^rak qui .>'.r raUat he (tieneva, 1853). 

° Quart. Jauyn..of Science (July anJ Oct. 1871; rc])iihlislicfl willi 
olh<T pa.j)crs hy (tooIccs, uiv 1 <t the titlr of Researches nr? the Pheno 
menu of Spiritualism ^ S«?c also his “ Noh-s ot Srano<’s wil h 

T>. 1 ). Proceedings of the Society for Ps^'Mcal Research, yi. 98. 

® Proceedings of the Sodety for Psychical liescarLh^ ix. xi, 24. 

7 Soe E. Morselli, J^sicolugia c spiritismo f'l'iiriii, Joo.s); cf. also 
Bulletin de Vinstitut ghu'ral psyrlinlngigur (Nov. I >f <:. and 

Proceedings of the Society for P .ythicdl Rescnvrh, sxiii. ^oO. 

« Mrtxw<dh Les PhMomenes psychu/ues (isl. (;d.. I'aris, 1903). 
There is also an Kngli.sh translalkm entitled hlctup: ychiud. Plmiomena 
(London, 1905). 
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;;reat for anything? like a universal spiritualistic creed to have been 
arrived at. In Fran<'e the doctrine of successive reincarnations 
with intervals of spirit life promulgated by Allan Kardcc (L. H. 
D. Rivail) forms a prominent element of spiritualistic belief. 
This view has., however, made but little way in England and 
America, where the opinions of the great majority of spiritu- 
alists var}^ from orthodox Christianity to Unitarianism of an 
extreme kind. Probably it would be impossible to unite 
spiritualists in any creed, which, besides the generally ac- 
cepted bt^lief in God and immortality, should postulate more 
than the progress of the spirit after death, and the power of 
some of the dead to communicate with the living by means 
of mediums. 

Spiritualism has l)ccn accused of a tendency to produce in- 
sanity, but spiritualistic sittings carried on by private persons 
do not appear to be harmful provided those who find in them- 
selves “ mcdiumistic ” powers do not lose their self-control and 
exercise these pow(‘rs when tlicy do not desire to do so, or 
against their better judgment. Piildic sittings arc apt to bo 
means of oMiiining money by false pret(‘nces, and the great 
scandal of spirit ualirm is undoubtedly the encouragement it 
gives to the iiiiuioral trade of fraudulent mediurnship. 

Bnu.KKiKAPii Y. — In ceMitiou to the works already mentioned, the 
studf-nl, lor a i of the whole subject, .should consult 

til(^ followiu/’ : 3 ’. Pndmor(\ Modern SpiritnaliAm (a vols., I/mdoii, 
1902), arul 'i'hc .V.". rr S/v' ritual ism (1910); F. W. H. Myers, Human 
Pcrsnnnlitv and Sun i.'nl of liodily Death (2 vols., J9<>3)r 
Caj)n )U, A/o'.', vn Sj-ii ifnuJi.'yiHyits I’'a: ( :, 6 iC. ( I >i on, 1 835) J'orJ li(5 early 
liiste-ryc'l 11 / ]iio\ mi. ut iu AmcTiea; J.W.lvIiuoTuls and G.'l'. Dexter, 
Spirifuafi (\r\. 18-3 1853); K. Hare, h'xprrmtrntal Inverdi- 

Ration'-, of the York, iW.so); Allan Kardec, 

Lrrrc dry, rsfv'ity (i;i tid., 1833); Mrs Do Morgan, i-Vom Matter to 
Spirit (J^oJ^''•u, i.jt.Vi, wuli pniiaoe by Prol\'s.sor Do Morgan; Alfred 
Kuns.'l WVdli .t .. e . and Modern Sph itnalirm (187b); . 

m i nui.')], Spirit Identity and Spirit Teachimy, 
Zdllie r, ir.' /fw irtii At'iandlmu^en (the i>art n^laling to spirilu- 

alisin has bei 11 i iausiat"'.' inlo i'.nglisJi umler llu: lilkt Tiansrcndevtal 
J*Ii\';.ieii by h'rpori of the Seytunt Connnf.ssion on 

SpirUHnii'.m: (1 'i! e ;P' 1 lii.i , 188;-); Professor Th. Flournoy, Drs 

Ind- <) to. f ’ii> ’ /■ 3 8 O', ‘m ieiH'v.M,. 1 oou; there is an .F.uglish tr;inslation 
])ubb b.\! in J'Mi .t-o); i'i‘orrcdi)ii:fi of the Society for I^sychieal 
DescurJi^ h j. f urenieL account of ty])io.il Irauds ol .sjuritu- 
iilio.i iM.ouiaou'i i]> J I'. Home's Lights and Shado:vs of Spiritu- 
alii,in (.111 I «. i ■ ; 1 S7S), and also in Tbn'ward CuTring ton’s 

i'lte J't‘V:,ii<d ! '<:>■, rei'icna of Spiritualism, Fraudulent and Genuine 
tl lost Hi* J <■»"■}. (ll.. M. S.) 

SPIT, a votaliog bar for roasting meat, game or poultry. 

sjiit usiialh ha.^- one or more prongs to whii'h the meat is fixe d : 
in the r;a.c <1 a. Via ! ^b-pil it is enclosed in an oblong basket of 
iron wire. 'Via' uM foviii of spit was fixed on hooks or upon 
raeliels on tli l.:r dogs; 11 1 one (nid of the bar is a grooved 
wheal lor a eb. iii (< • ’ r.i clad witli a smoke-jai'k in llic chimney, 
or .some .slo.lV.r i- itiv^ama- for turnii’g the spit so that every 
surface of tin. i.a a.i ' posed to the fire in turn. The jack was 
sometimes tun ■ •! a boy or a small clog trained for the pur- 
j)ose; the bos' iind the dog 3yero eciuallv knowT US turn-spits. 
The spits, win i, jm!' in. w’ere placed in a spit-nick over the 
fire])la.< e. Tb i ]v;iM jii\i; arrangements eventually gave 
pku'e to a co! n'ou'.ed spil and mechanical roasting' jack, which 
w'as fixed to ii M, u!l cr. ne ].>roj{*c,ling from the mantelpiece. 
Tlie ja<‘k, wliiJi Vtrgeiy of brass, rotated wdien wound up, 
and tluj meat wa -., h’.,”.g Ix ltiw’ it immediately in front of tlie 
lire, a’ul thi* gruvy ;ui ! dr;pj)ing were caught in a large shallow 
metal ]iaii witli h:..li screen to prevent the diffusion of 
heat. The aluK'd uivA-ersal em.ploymcnt in England of closed 
kitcheners has thrown all forms ol spits and jacks into disuse, 
but in old fashioT'ed kitchens 1 hey are still sometimes seen. The 
inon' ancii'nt foiii.s of roasting apparatus are now^ much sought 
after by <'oll <'t(»i^. 

SPITALFIELDS, a district of London, England, in the wtsUtii 
part of the metropolitan borough of Stepney. The name is 1 
derived from the fatt tliat the' land belonged to a prior}' of 
St Mary Spital, founded in 1197. Excavations have revealed a 
Roman burial-pla(^e here. The name is well knotvn in connexion 
with the silk indnstiy' established here by French refugees 
after the revocation of the Edict of Nantes, in 1685, 


SPITHEAD, a strait of the English Channel, between the 
mainland (the coast of Hampshire, England) and the north- 
eastern coast of the Isle of Wight, forming the eastern entrance 
to Southampton Water, the Solent being the western. It.s 
length is about 12 m., and its general breadth about 4 m., 
though the distance between Rydc and Gilkicker Point is almost 
exactly 3 m. The Spit Sand, extending south-east from this 
promontory, gives name to the strait. On the north side opens 
the narrow entry to Portsmouth Harbour, with the towns of 
Portsmouth and Gosport east anrl w-est of it. On the south 
the coast of Wight rises sharply though to no great elevation ; 
it is w'eil wooded, and studded with country residences. Here 
is also the favourite watering-place of Ryde. Spithead. whic’h 
as an anchorage is exposed only to the south-east, shares in the 
fortifications of Portsmouth ITarbour, the principal sUition 
of the Jlritish navyx In this <‘()nnexion the strait has been 
the sexme of many splendid naval pageants, such as those 
attendant iijion the jubilee in 1897, and the funeral in iqoi 
of Queen Victoria, and that which celebrated the coronation 
of King Ekhvard VIT. on th(' 16th of August 3902. 

SPITI, an extcnsi^’e minor division of Kangra district in th(^ 
Punjab, India. Area, 2155 sq. m., the pojiiikition (1901 ) 
being only 3231, all Buddhists. It consists of an outlying 
Tibetan valley among t!ie external rangi.‘s of the Himaliiytn, 
W'hich has a mean elevation of 12,081 ft. and contains on its 
]>ordcrs many p(‘aks over 20,000 ft. and one in I lie outer 
Hinuilayns of 23.064 ft. in altitude. Spiti originally forrn(‘<l 
part of the kingdom of I.aclakh, and came into the hands of the 
British in liS.jO. 'J'lu* river Spiti risers at the converging anghr 
of the Kan'zam and outer irimalayan ranges at a height of 
20,073 ft., drains the tvholc valley of Spiti, and falls into the 
Sutlej after a of 120 m. 

SPITSBERGEN (the name b('ing Dutch is incorrectly, though, 
coinmonly, .spelled Spitzhvryeu)> itn Arctic archipelago, almost 
mifhvny bi‘lwa‘en (Greenland and Novaya Zemlya, in 76*^ 26' 
to 80" 50' N. and to® 20' to 32". I o' 3 v, comprising the five Icrgo 
islands of W(‘st Spitsl>ergen or New Friesljin.cl, North-l:ki.«>t 
Land, Edge Island, Barents Island and Prince (‘harles Fore- 
land, the Vhehe Islands, and many small islands divided b\’ 
straits from the main group. 'J'he chief island, \\'csl Si)it.-- 
bergen, s)uij)cd like a wedge pointed towards the south and 
dcer ly indi'ntf-d on the wa-sl and north by long brani’hing f jords, 
h.ns an area of about 15.200 sq. m. At the nortli-wTst angle 
of the islar.d is a n'gioii of bold peaks and largo gku'icrs, in the 
mid.st of w’hich is the tine Alagdakra Bay. FarltuT soul:i 
come th(‘ series of glaciers calKcl by the w’halei’s “The Seven 
l(rh(Tgs,” wiii( h drain a high snowfield reaching east almost 
to Wood IV'iy and south to the her..d ot Cross Bay. On the 
south-east it is drained by glaciers tow'ards or into Diclason and 
likmaii buys. South of this snow'field ('omes the mountainous 
! King James Laud, consisting of an intricate network of craggy 
ridges with glaciers ]>ctween, A dee‘p norlh-and-souUi de- 
pn ssion is ocinipieil by \Vi jde and Dickson, bays, tlic one opening 
on tluj north coast, th<^ other a head-branch of tlic great Icc 
Fjord of tlw west coast , bordered on the Tvest by a range of lino 
mountains, a sj)i'r of w’hii'li si'parates the two laiys. East of 
this depression thiTo i.s a plateau region. Its eilge is ea en 
away into deep valleys, down w’hii h the iee-shect of New^ Fries- 
land sends gljK'ier tongues into Wijde Bay. Juist of Dickson 
l^'uy the marginal valleys arc larger, and no glaciers come fur 
down them. The platt'au between Dickson and Klaas Billen 
hays is cut up b\' dei'p valleys such as the Rcndal, .Skansdal 
and Mimesdai (all well known to geologists); it contains no 
large glaciers. Farther east is found a glaciated area called 
Garwood T/.tnd by Sir Martin Conway. The neck of West Spiis- 
bergen is bounded on the norlli hy a line from near the head of 
Kltuis Billen Bay to Wiidie Bay, and on the south by the Sassciulal 
and the dcpres.sion leading to Agaxdh Bay. It is a complicated 
area of fine craggy ridges with beautiful glaciers between. 
Adventure Land lies south of the neck, and is bounded on the 
south by a lino from the head of Van Kculcn Bay to Whales Ba\ . 

It is an area of boggy valleys, rounded hills, and small glaciers. 
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and may be described as the temperate and fertile belt^ and 
is the only part of the island where reindeer still linger in any 
number. Near the west coast it contains some fine peaks and 
large glaciers. It is penetrated by the longest green valleys 
in Spitsbergen, e.g, from Coles Bay, Advent Bay and 
Sound (the valley of the Shallow' river). The southern divisi^ :i 
cf the island is very icy. There is a high snowfield along its 
east side, and ranges of peaks farther west. Tw'O parallel ranges 
form the backbone of the island south of Horn Sound, the higher 
of them containing the famous Horn Sund Tind (4560 ft.). 
The long narrow island, Prince Charles Foreland, with lofty 
peaks, runs parallel to part of the w'cst coast of West Spits- 
bergen, from which it is separated by a narrow strait. Its 
lange of mountains is interrupted tow^ards the southern end 
of the island by a flat plain of 50 sq. m. raised only a few feet 
above sea-level. There is a narrower depression a few miles 
farther north. The broad Stor (Great) Fjord, of Wyhe Jans 
Water, separates the main island fr^jm two others to the east— 
Edge Island (2500 sq. m.) and Barents Land (580 sq. m.). 
Formerly these were ('onsidered as . nc, until the narrow Freeman 
Strait which parts them w'as discovered. Neither Barents 
Land nor Edge Island carries icc-sheets and both arc practi- 
cally devoid of glaciers down their W'csi.crn coasts, but liave 
lii’ge glaci(n’s reaching the sea on the east. To the north-(‘ast 
of West Spitsbergen, separated from it by Hinlopen Strait 
(7 to 60 m. in breadth) lies North-East Land, with an area of 
about 6,200 sq. m. Its western and northern coasts are indented 
by several bays and fjords. It is co\*ered with a true ice-sheet, 
while the neighbouring Wiche Islands to the south-east bear 
no large glaciers at all. East by north from Ca|'>e Leigh Smith, 
the easternmost promontory of North-East Land, rises White 
Island, covered with snow' and ice, and rii.ing to about 700 ft. It 
was discovered by Cornells Giles or Gillisin 1707, and is alterna- 
tively named Giles Land. Numerous small islands lie around the 
larger; Danes and other islands off the north-west coast of West 
Spitsbergen, the Seven Islands, Oulger Eeps, Broch, and 
Charlts XII. Island on the north of North-East Land ; Hinlopen 
Strait contains numerous islets, and the Ryk Yse Archipelago, 
Hope or Walrus Island, and the Thousand Islands (about a 
hundred small rocks) lie to tlie cast and south of Edge Island. 

The nomenclature is in a r.tatc of hopeless confusion, the 
names given by the old explorers having been carelessly trans- 
ferred from point to point, or capriciously set aside. The 
true names, English and Dutch, of the principal misnamed 
sites arc hen^ indicated in brackets after the current names : 
South (ape (Point Look-out), Torrel’s Glacier (Slaadberg), 
Recherche Bay (Josephus Bay, Schoonhoven), Van Keulen Bay 
(Lord Ellesmere Sor.nd, Sardammer Rivicr), Van Mayen Bay 
(Low^ Sound, Kick Rivier), Coal Bay (Coles Bay), Advent Bay 
^Adventure Bay), St John's Bay (Osborn’s Inlet), English Bay 
(Cove Comfortlesse), Foreland Sound (Sir Thomas Smith Bay, 
Keerwyk), Cross Bay (Close Cove', the bay called Smeerenburg 
(Fair Haven, Dutch Bay), Flat Hook (Fox Point), Bis('ayers’ 
Hook (Point Welcome), Rcdbea<h (Broad Bay), Leifde Bay 
(Wiche Sound), Grey Hook (CasCin^; Point), 'Wijcle Bay (Sir 
Thomas Smith Inlet), Vcrlegen Hook (Point Desire), Treuren- 
berg Bay (Bear Bay), Agardh Bay (Foul Sound), Stor I'Jord 
(Wybe Jans Water), North-East Land (Sir Thomas Smith 
Island), North Cape (Point Purchas). Stans Foreland is not, 
as often appears, an alternative ni.me of Edge Island, but the 
name of its south-eastern cape only. 

Geology , — The backbone of the main island consists o£ an ancient 
mass of pre-Devonian granites, gncdsscs and schists lorm ; a moun- 
tain chain in the western region. ]<esling upon these ancient 
crystalline rocks, the precise age of which has not been definitely 
rh‘t<Tminecl, there is a succession of s^^dimentary rocks representing 
nearly every one of the prominent periods of geological time. For 
the eastern part of the grouj) these strata lie nearly horizontal; 
here and t here they arc pierced by intnisive igneous rocks. The 
oldest sediments yet found are the Ordovician beds which occur at 
Hekla Hook, dolomites, limestones, slates and quartzites; Silurian 
rocks may possibly exist in the north-west; and Devonian grits with 
Pieraspis have been recorded in Licfde Bay. The Carboniferous 
period is represented by Culm-like rocks (classed by O. Heer as 
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Ursien — ^Upper Devonian) ; upon these come limestones with 
Spirifer Mosquensis (Hinlopen Straits) and above those again are 
limestones with Cyaihophyllum and Fusulina; (Eisfjord, Bell Sound, 
Horn Sound, &c.). Penho-Carboniferoua limestones and dolomites 
occur on the west on the nuiinland and on Prince Charles Foreland 
and in King James Land. Black slaty shales with large ammonites 
in the CalcartJous nodules and beds oi black, bituminous limestone 
rqircsent the Trias at Cajw Thorodsen; aiul Khaetic fossils are found 
in Kesearch Bay, Btdl Sound. Jurassic rocks are widely sproatl and 
include Bajocian, Bathoiiian, Callovian, Oxfordian and Portlandian 
(Cape Starashcliin and Advent Bay); the older stages being in the 
west. Some of these rocks arc ct>al- bearing. Weaklen strata with 
coai scams and marine beds (Volgian) occur in the south, and in 
King Charles l..and are Neoeomiau rocks wit i\ in terbedded basalts. 
Plant bearing lower Crt^taceoiis strata have bet'ii recorded, and lower 
Eocene beds are found in Ice Fjord, Bell Sound containing large 
magnolia leaves Jintl others; beds of Lt»n<l(>n C lay age occur in Kol- 
bay. Miocene Sandstones and clay with liguilt^ Ixsls, some 2800 ft. 
thick, occupy the w'cst coast about Ice I'jord, Bell S<*uiid, Advent 
Hay, <Xc. In this period these islaiuls were probably all united and 
covered a much greater area and wen* covtTed witli t?xtensive peat 
bogs, on the edges of which the inarsli cy]u*i‘ss flowered, dro])ping 
its leavc‘s and blossoms into the marshes. " Stu/Hoia, ]»o]>lars, birches, 
planes and largtj oaks also grew lluTe, wliih^ ivy and thii-k underwood 
freely developed under theur shadow, and* thousands of insects 
swanned in the thicket. Subsidence followed in l iU^ d ertiary timt>s, 
to be succeeded by a ]»criod of ra]Ud eh'vation giving origin to th<j 
raised beaches such as those s(s*n on IVince t havles Foreland, and 
jiossibly resubmergence may l)e again in progress. 1 n c< »m j laraf i vely 
recent geological times this, the main island, was ovtT most of its 
area a high jdatcan covered with an ice-sheet, which has gradually 
betni withdrawal from the west tow^ards the <!iist, the western region 
being thus cut u]> into deep valhys and more or less rugged moun- 
tains. Farther east the mountains arc more, rounded, but still 
farther (*'Lst the plafeau character of the land remains. 

Climate, — Th<i sea around SpitslxTgi^n is sliallow, and the ice 
readily accnmnlates round the shortis. Although the glaciers of 
Spitslx^rgen do not give origin to iccdxTgs so huge as 1.1u»sc^ of (Inxm- 
land, the snmlhjr Ixjrgs and the pack-ictJ are thick enougli to jin'vemt 
access to the shores exce])t for a tew months in th(‘ year. However, 
tlic w’arm drift from the Atlantic sends a branch to llu^ wcssleni 
shores of Sj)itsb(Tgen, moderating its climate, and leaving an ojxm 
passage which ptjrmits vtjssels to approach the wevstern coast even 
under the most unfavourable conditions of ice in tlx? arctic mgious. ' 
Drift-wood from lower latitudes, glass floats ot tlu5 Norwegian 
fishermen and other objects have be(*n found at the norlhern 
extremity of Spitsbergen. On the otluT hand a cold current charged 
with ice descends from higher lalituchj.s along the ciastern coasts,' 
rendering approach extremely diflicult. On this account these ^ 
shores long remained practically unknown. ^ I 

Owing to thcj warm drift the climate fd Hnitsbergi^n is less severe 
than in the corres]xmding latitudes (d Greenland and Smith Sound. ' 
Bear Island, notwithstanding its mou? southerly ]x>sitiori, has a 
low'cr temperature. The isotherm of 23® F., which cn )s.ses 1 he inichlle 
of Easttjni Siberia, touches its southern extremity, and only the 
north-ea.st coasts of Jhdtsbergen l«ive an average yearly temperature 
so low as 14® to 10*5*^. At Mussel Hay (70” S3') average yearly 
temperature is iC® (January 14*1®, July 30*3®). Evrsn in the cohhsst 
months of tlio winter a thaw may s<d: in for a few days; but, on the 
other hand, snow sometimes falls in J uly and A iigust. Sj)ring cornea 
in June; the snow becomes saturated witli w-ali^r and disa])]x'ars in 
])iaces, and scurvy grass and tlx* yxilar w’illow' cmen ll»eir buds. By 
the end of June the thermomefer has ceased I0 sink Ixlow the 
freezing-point at nigiit; July, August and Sej/tember are the best 
months. In Sejitember, jiuwev(?r, aufiiiiiii sets in on sliori;, and V)y 
the end of tlie month the ])ack-icij raj)idly freezes inlt) one solid nuiss. 
In 'innirenberg Bay an annual precipitation of 64 in. has btxm 
observed. 

Fauna and F/om.-— The Greenland whalc! has comphdtjly disap- 
peared in consexpumee of the great havoc madcs by tlie early wlialers. 
According to Sconisby, no less than 57,390 wliales w<t< 5 killed 
between 1669 and 1775. A gntat diminution, in Ihe sam<5 way, is 
to be observed in the'numliers of othiT creatures which were the 
olqect of hunters. A recklc?ss exterminatirm of seals was carried on. 
Walruses are now only occasionally seen in tlm wafers of West 
Spitsbergen. Birds, also, Jiavo raj>idly dimijii.sluxl in numbers. 
The fulmar petrel meets ships apjiroaching Spitsbergen far away 
from the coasts. It make ^ colonies on the cliffs, as also do the 
gl .ucous gull and the ” burgomaster.” Botches, Vilack riiillemots, 
ivory gulls, auks and kittiwake gulls breed on the cliffs, \v..ile geests, 
looms and snme fretpient the lagoons end small fn-^sli-wah r j-onds. 
The eid jr duck breeds on llxt islands, but its numbcTs have Ixicomo 
noticeably reduced, while the lumme and tlui fern confine fliemselycs 
to separate clifTs. These birds, however, an? only guests in Spits- 
bergen, the snow-bunting being the only ^cies whicli stay.s nerma- 
ncntly; some twenty-tliree species breed regularly on Spitsbergen, 
and four others (the falcon, snowy owl. ^ayi anrl skua) come 
occasionally. Of land mammals, besides tne polar bear, the reindeer 
and arctic fox have been greatly reduced; the reindeer, in fact, are 
approaching extinction, whereas for several years cons(?cutively 
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before 1 868 from 1500 to 2000 were killed by hunters in aiew weeks 
ofi sununec; 

Th0F9 are twenty- three species of fishes, but no reptiles* Insects 
ar«r|ew. Arachnids, and es|)ccialiy Pantbpod^s, .on the other hand, 
are- very common. Molluscs are also numerous. At ' some > places 
tha-muastfls and univalves reach a large size and appear in great, 
abundance. Of Cmstacciins fully loo species have been recognized . 
in (the waters of the archipelago. 

The flora is, of course, i»oot. The only tree is the polar willow, 
whileh does not exceed 2 in. in height and bears a few leaves not’ 
larger tlwui a mrin's fiiigeT-nail; and the only bushes arc tlio crow- 
lierry and clou ll>erry. But at the foot of the warmer clihs come 
loam has been formed rotwitlistanding tlie slowness of ])utref action,; 
and there, in contrast with tiio brownish lichens that cover the hills,! 
gnows a caipet; .<h mosses of the brightest green, variegated with the 
golden-yellow flowiTs of the raiiuiiiculns, the large-leaved scurvy grass, . 
8cv(iFal saxifrages, fox-tail grass, &c*,with afew largeflowcrs,Po/yj^nMfl 
and AndrofumdM] VfhWa ou tlie driiist spots yellow poppies, wdiiilow 
grasses, .&c., arc frmiul. Kven on the higher slopes, i.'joo ft. above 
the sea, the poppy is occasioTially met with. In all ovesr i;-jo species 
of flbwerijig plants have Ixen found* Mos.s<‘k, mostly Kuroi)cau. 
acquaintances, cover all i/1.!.('.(js wluire peat has accumulat(.d. The 
slopes of the crags ami tlie blocks of stone on the bcjach arc sometimes 
entirely co\ erod with a luxuriant moss ami 1i<'.hen vegetation, among 
tlie last being the so-called " lamine bread (Ufnhilicaria arctica), 
which lias maintained the life ot many arctic travellers. Although 
limited in number, the flora is suggestive in its distribution. The 
vegetation of Hue south has a dc^cidodiy Lappish or European alpine 
character, wliile tkit of tbo north coast is decidedly American, and 
recalls that of Melville I.dand* Many flowering })lants which arc 
common ill north wc'st Spitsbergen are absent from the cast coast, 
where the cold <;lhvia1e is inimical to lx>lh flora and fauna: but, 
on the other hand, one nu»ss (PoUia hypevboYva) and one lichen 
(Uanca vu'laxaniJia) ?ir<! found thtsre which are of American origin 
and grow' lH>1h in North America and on the Cordilleras. Alga(^ 
are most jiuhhtcmi.s, many, like? the brown Laminavia and Nobioc 
rommunis, which fill all pools an<l are the chief food of many birds, 
being familiar in Euroiie. Protococcus nivalis co'/wa the snow 
with its red<lish powder. > 

jF/«/t?ry.-“Spitsbcrgcn Las never been permantJiilly inLabilt-d, 
although there are several instances of hunters wintering on tin* 
i.^^land under stress of circumstam^B, and several scientific 
ef^editions have dene so. A ‘Russian trapper named Starash- 
chin is said in t'arious accounts to have spent 32 or 39 winters, 
and 15 consecutive yeiirs, in the archipelago; lie died lliere in 
1826. Spitslw^rgrn was discovered on the lyth (rf June 1596, 
during the expedition under Wilh^m Barents and Jacob Heem- 
sfccrk, wliich ended with the death of Barents, Barents saw' 
parts of . the west and north coasts, and to these he gave the 
mime of Spitsberg:c:Ti. In 1607 Henry Hudson, after visiting 
the c(]fast of Greenland, reached Spitsbergen in June. Bear 
Island, the ice-bound island midway betw^een Spitsbergen and 
the North Cape, situiitwl on the same submarine platform a.s the 
former^ had been discovered by Barents, and became dmj;K)rtant 
as a hunting-ground (for walrus, &c.) before Spitsbergen began 
to be visited for this purpose. In 1609 Thomas Miirmadukc 
of the Heartsease,’^ proC(*eding north from Bear Island, 
reached Spitsbergen, and in the following year the first hunting 
expedition w^as despatched thither by the Muscox^ Company 
on board the “ Amitie ” of London, Jonas Poole, master, 
on wlio.se report of the abundance of whales on the coast the 
Spitsbergen whaling industry, which w*as to grow to such im- 
portance, v"is establishes! in 3611. Yiwy shortly the Dutch 
began to take a share in this, and there were frequent collisions 
between the whalers of the two nationalities, while in 1615 the 
Danes atlcnq)t<*d to claim this part of ** Greenland,” as Spits- 
bergen was for a l('!:g time considered. England attempted to 
annex the archipelago, but at length the Dutch became pre- 
dominant in the w’haling induslr)', and in 1623 founded the 
.summer settkmient of Smeorenburg, This l>ecaine a Imsy and | 
important centre, but began to dtTline in alxiiiit twenty years, 
as the whaler were gradually driven from the bays and must 
be follow'cd, at first iiurtlnvard along the coast, and later into 
the open sea. Independently of the English and Dutch, Russians 
from the \^’hite Sea di.‘?trict came to Spitidiergen to hunt 
walruses, seal:-, bears, foxes, &'c. At What early period they 
first did so cainvot be known, but the indusliy seems to have 
gained a certHin inifiortance before 1740. The Russians had their 
own nomenclature for various parts of the archipelago, the 


whole of which they also called Gnimant, a corruption of tSfecn- 
iland. A similar hunting indtistry was established • by N6r- 
wegians calrly in the i8th century^ but Spit.sbci'gcn dechned in 
importance as a hunting-ground owing to the indiscriminate 
slaughter of game. 

Many cxpei’tions have made Spitsbergen their base for polar 
exploration. The Russian admiral Chichagov visited it twice, 
'in i} 65 and 1766, and reached 80^ 28' N, The expedition 
jsent from Ehgland in 1773 at tlie instigation of Daincs Barrington 
iundcr the command of Constantine John Phipps, was the 
Ifirst having a purely geographical purpose. It consisted of 
two vessels, the “ Racehorse ” and the “ Carctiss,” on the first 
of which Horatio Nelson was a midshipman. Phipps mapped 
ithe north of Spitsbergen, and reached 80® 48' north. In 181S 
David Buchan and John Franklin reached 80® 34' to the 
north of tJic archipelago. Captain D. C. ClaV(Ting and Sir 
lEdward Sabine in 1823 explored the islands, and Sabine made 
lliis remarkable ma^ctic observations, while Clavering reached 
•80® 20' N. Sir William Parry, shortly aft(tr Iiis return from his 
third voyage, went to Spitsbergen and reached 82® 40' ricrlh <jn 
sledges, while other inemlxTs of the expedition were occupied 
with scientific work in the archipelago. In the same year the 
Norwegian geologist Balthasar Mathias Kcilliau visited tlie 
group and related his experiences in a n‘markal)lc book, Resa i 
Ost og Fimnarhcn (Christiania, 1831). The Swedish pro- 
fessor Sven Loven was the first to undcTlake, in 1837, dredging 
and geological explorations in Si)ilsb(iigc:n and its vicinUy. 
Next year a body of French, Swedish, Danish, and Norwegian 
natur^isls, among w'hom was Charlc.s Martins, vi.dtcd the 
western coast. In 1858, at the suggestion of Loven, Otto 
Torcll, accompanied by A. E. Nordcnskiolcl and A. Quennerstadt 
made many important observations and bn^ught Iiome rich 
geological collections. In 1861 a larger expedition led by Torcll, 
Nordcnskiold, A. J. Malmgren, and Karl Chydenius, set out 
with the object of finding how^ far it was jpo:.sible to obtain a 
measurement of an arc of meridian of sufTicient extent. This 
aim W'lis only partly accomplishcjd, but (ho expedition returned 
with an invaluable store of various ol»^ e mit ions. Tlie work 
of the measurement of the arc was complcl<;d in 1864 by another 
expedition conducted by Nordcnskiold, assistid l.y Malmgren 
and N. Duncr. This ttxjiedilion was followed in x86S by that 
of the Sofi.a,” under Nordcnskiold, which, in the words of 
Oswald Ilccr, ** achieved more, and gave a wider extension to 
the horizon of our knowledge than if it had returiK.'d merely 
with the information tliat Qie ‘Sofia ’ had hoisted her flag on 
the North Pole.” In the same year the Giinnan arctic ex- 
pedition under Karl Koldew^y circumnaN'igated West Spits- 
Iwrgcn. In 1870^ two young Swedish savants, Drs Nathorst 
and Wilandcr, visited Spitsbergen in order to examine the 
phoiiphoric deposits, and two years later a ciilony wiis formed 
in Ice Fjord, and a small tramway constructed to wrnrk the 
beds. The attempt, how'cver, did not prove successful. Leigh 
Smith and the Norwegian Captain Ulvc visittid and mapped 
parts of East Spitiibergen in 1871, returning with ^'^^luable 
information. They reached 81® 24 north. In l 3 ie same y(‘ar the 
first tourist steatner visited tlic archi]x:lago. In 1872 a great 
polar expedition Under NordenskiSld set out to w'inter on 
Spitsbt^rgen w’ith the intention of uticrapting in tjjc spring to 
advance tow^ards the pole on sledges drawn by reindeer. But 
the exp<»dition encountered a serkis of misfortunes. The ships 
w'ere beset in the i(^e very early in Mussel Bay, and, six Nor- 
w'c^gian fishing vessels having been likewise overtaken and shut 
in, the expedition had to feed the crow's on its provisions and tims 
to reduce the rations of its owm men. The reindeer all made 
their escape during a snow-storm; and when the sledge party 
reached the Seven Islands they found the icc so packed that 
all; idea of going north had to be abandoned. Instead of this, 
Nordenskifild explortni North-East Land and crossed the vast 
ice-sheet W'hich covers it. The expedition returned in 1873 
with a fresh store of important scientific observations, -especially 
in physics and submarine zoology. In 1873 .R. von Drasche- 
Wartinberg, the geologist, paid a short visit to Spitsbergen* 
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Jn 1882 the Swedi^ geologists. A* G. Nathprst and G. de Geer 
made a Jpumey which furnished interesting data about the 
geology i^d flora of the islands. In the saipe year a Swedish 
meteprological. station was established at C^e Thqrdsen for 
carryi:^ bh the observations desired by the international polar 
committee. During the last decade of the i^th century Spits- 
bergen attracted not only a number of scientists but also sports- 
men and lourists. Such expeditions as. those of Gustaf Norden- 
skibld in 1890 and the important circumnavigation by NatJiorst 
in 1898, during which the Wiche Islands and White Islands 
were carefully explored^ qonhned their attentions almost en- 
tirely tp the coasts. In 1892 M. C. Rabot made the first serious 
attempt to penetrate the interior from the head of Ice Fjord, 
exploring a part of the Sasscndal; and in 1896 Sir Martin Conway 
led an expedition which, crossed the island for the first time, 
and surveyed the region between Tcc Fjord and Bell Sound 
on the cast coast. In 1897 Conway and Mr E. J, Garwood 
surveyed the gkunated area north of Ice Fjord to about 
78® 10' N., and climbed Honi Sund Tind. In the same year 
Herr Andrd made his fatal balloon ascent from Danes Island 
with the intention of floating over the Pole. In 1896 a weekly 
service of Norwegian t()iirist steamers was established in summer, 
and a small inn tvas built at Advent Bay in Ice Fjord, and thougli 
this was afterwards closed, the west coast continued to he fre- 
quently visited by tourist steamers during the height of summer. 
In 1898, 1S99 and 1906 the prince of Monaco made scientific 
investigacions in the Archipelago, and in 1898-1902 Swedish and 
Russian expi^dilions underto(ik the measurement of an arc of 
the meridian, the n'sults of which w’erc accompanied by valuable 
physiographical, mct<!orological, botanical and other ubscjr- 
vations. Dr W. S. Bruce made a complete survey and scien- 
tific investigations of Prince Charles Foreland. In 1900 coal 
began to be worked on Advent 3 kiy, a .seam 10 ft. thi(‘k Inilng 
found bt?low 40 ft. of fossil w and 20 ft. of rock. This dcvolopr 
ment and other considerations Jed to some discussion between 
the powers interested as to the territorial sovereignty over the 
archipelago, a question which though approached before (as 
in TS70) had never l)ecn brought to a settlement. ' 

BibujOGRaphy. — On a land visited by so many scientific observers 
the literature is naturally voluminous. Tlie chief source of scientific 
papers is the publications of the Swedish Vetenska^fis Akademie. 
Sir W. Martin Coniyay mirrates his expedition in the First Crossing of 
Spitsbergen (London, 1897); ia .No Man’s l,and (Cambridge, 

1906J he details the history of the Archipelago down to 1841), 
tabulates the principal voyages and incicitmts thtirexifter until 
1900, and furnishes a very fuil bibliography for the liistory and 
geography of Spitsbergen from the earliest time down to 1902. 
The various observations of tlu; Swedish cxp<;dition,for the measure- 
ment of H41 arc of the meridhin were brought together (in French) 
in Missions scientifii/urs pour la me sure <i*un arc de miridien uu 
Spitzberg • . . (Stockholm, 1903-1906), and tliosv? of tJie Kussian 
expedition under tfie .same tiile in X904 (St. Petersburg). 

SPiX'^Av FRIEDRICH (1852- ), German Protestant 

theolo^an, was horn at Wittingen on the loth of January 
1852^ His father, Karl Johann Philipp (J80M859),. well 
known.as)^ hymnnwritcr (see Lyra domes tica, ist series, jUmdon, 
i860; 2nd series, 18.64), was superintendent at Burgdorf near 
Hanover. Friedrich studied at Gottingen and, Erlangen, and 
in course of time became (1887) profe.ssor ordinarius.^d univer- 
sity preacher at Svrassburg. In 1896 he became joint-editor 
wdth J. Smend of the Monatschrift fur GoUesdienst und hirck’- 
liche Kwtst, and he is widely known as the author of a work on 
the Acts of the Apostles (Die Aposielgeschiehie, ihre Quelkn 
und derm geschiMLichen (1891). 

His other w.orks incLidc : JJer Knahe Jesus, emebiblische Geschichte 
und ihre apokryphischen lintsiellungen (1883), Die. Ofjenbarung dcs 
Johannes (1889), Zur Heform des evang. Kultus (1891), and ^ur 
Geschichte und Litteraiur des Urchristentums (3 vofs., 1893-igoi). 

SPLEEN (Gr. awATjv), a ^^asalllar organ situated on the left 
side of the abdomen (see Ductless Glands). It was supposed 
in olden times to be the seat of flj-humour and mtdancholy, 
whence such phrases as ** to have the spleenj'* to be out of 
temper, sullc}', morose, splenetic.” 

SPLvQEM PASS, one of the passes across Uie main chain, of. 
the Alps from Sw^itzerland to Italy (from 1512 to 1797, howx'vcr. 
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Chiavenna bebnged to the Grisons). The route quits that of the 
Albula Pass (^.r J at Thusis, passes first thi’ough tlie cekVateiJi, 
gorge of the Via Mala, then through, the Schams basin’ and past 
A^deer, beyond which the Rofna gorge gives a(xcss to thp 
village of Spltigcn (from w^hich the pass takes, its name) in the 
upper reach of, the main or llinter branch of the Rhine (g.r,). 
Leaving to the west the road over the San Bernardino. Pass, 
6769 ft. (by w^hich the St Gottbard railway luic is joined at 
Jiiasca, the route lying entirely through Swiss terfitgry) tlie 
Spliigen road (constructed in 182^) mounts . south to the. pa.ss 
(6946 ft.), w^hicli forms the political frontier. On the other 
side the road avoids the old patli tlirtiiigh the dreaded tar- 
dincjlo gorge (here passed MacxlonahTs army in beepmUer, 
iSoo) in order to descend by zigzags to Pianazzo. Tlience past 
Cainpo Dolcino and Gallivaggio tlie dcsccr.t is made to tlie 
ancient town of Chiavcmiia at the junction of the rpad frorn the 
upper Fjigadinc over the Maloja Pass, and 17. m. bv rail above 
t oiico, at the northern end of the lake of (.'umo. "fhe distance 
by road from Spliigen village (16 m. above Andecr) to Oiia- 
vemna is 25 m. The diligences take 5.1 Iiours from Splugirn vil- 
lage (4 hours aix^ve Thusis) to Chiaecnna. But by. the proposal 
to pierce a railway tunnel of about 16 m. in lengtJi from Andeer 
to Gidlivaggio, it was calculated that tliu Spliigen line would 
become Die shortest route from southern Germany to Milan, 
while at Chiavtmna it would receive the traffic from tluj iii,)i)cr 
Engadine. (\V. A. B* Q.) 

SPODUMENE, a litliium'aluminiiim silicate bvlongjiig to 
the pyroxene group (see Pvroxenk), It wa.s named by li.J. 
d Ancirada e Sylva, m j8oo, fnmi Or. o-ttoScos (a'Jt-Cv'lvJLired), 
in allusion to its grey colour. Soon afterwards J. R. liaiiy 
ttjrmed it triphane, bc^causc it exhibited Ciirtain duiraj^tjeri'^Dt;^ 
equally in three dir(‘ctioiis (rpi^avifi, appearing iJir^e-ioIdj. 
Spudumene crystallizes in the nioiu»eliuic system, D)e qrysl^ds 
having generally a prismatic habit and being often striated 
longitudinally. It lias perfect prismatic cleavage, and, unper* 
feel cleavage pandlel to llie clinopipacind, whikit a lamellar 
structure may be devclopcxl by parting along the orthoph.iacuid* 
The hardness, is 6*5 to 7^ and the specific gr.avity about 
Though g(fnerally a dull mineral, souie varieties of spydumene 
are so briglitly coloun'd and transparent as to be valued as 
gem-stones. Such is the emerald-green hiddenile imd 

the lilac-coloured kunzite whilst a yellow yellpwlsh- 

gretm spoduinenc found as pebbles in the state of Hindis Geraus,,in{ 
Brazil, resembles, when cut:, some kinds rjf chrysob(‘ryl. Common 
spothmv.jeii’.used as a sourceof lithium in chemiciJ prepamtions, 

S})odLimt!rie occurs in granite and crystalline sejust^. The 
original .s|x:cimens came irom the isle of Utb in SockTiuiUjland, 
Sweden, but the fine.sL exainpl(;s are found in the United States, 
especially in Massachusetts, w^hcrc Goshen, Sterling and Ci^ester- 
field arc well-knowm iocalities. Very fine specimens have been 
obtained from the Black Hills of, Dakota. Some renwteble 
dejiosits containing .sp<MluirM;n(j were discovered many years ago 
at BranchviiU.', Fairfield amnty, Connecticut, and the minerals 
which they yielded were exhaustively .studied by Professor; G. J* 
Brush und E. S. Dana, TJie spoduiiiene occurred in large 
quantity, in a vein of albite-griJ-nite, associat(‘d wiUi iqwtitc, 
garnet, columbite, pitcliUende and other uranium nainerals, 
together W'ith several species of mangantjse plu^sp^^^tes, termed 
cospliorite, tripknditcj, dickinsonile, litljic^pliilite, natrophilite, 
rcddiiigite, fairficldite and fillowite. The spoduinenc, which has 
normally Die formula LiAl (SiO0)j{, Incomes altered at Branch- 
villc to what has been called y 9 -sj)odumene, w'hich copyists 
really of the mineral euciyptito (LiAlSiOJ and albile. Eucryp- 
tits was named by Brush and Dana from cS (well) and xpvtttos 
( concealed). Further alteratiijn results in the formatiori of 
eyinatolite, a mineral described by C. U. Shepard in 1,867, 
sliouii to lx; an intimate rneiiiiuilcal mixture of muscoN'ite and 
albitc. The final products of alteration of tlie spodumenc may 
be muscovite, idbiic and microclinc. The mineral dis- 
covered in 1817 in the granite of Killincy Hill, near Dublin, . 
and described by T. Thomson as killinitc, appears ,io be an 
altered spodumene, (F. W, R.*) 
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SPOHR» LUDWIG (1784-1S59), German composer and violin- 
ist, was born at Brunswick on the 2Sth of April 1784* He 
spent his childhood at Seesen, where in 1789 he began to study 
the violin, and at six years old was able to take part in chamber- 
music. He had a few lessons in composition, but, as he himself 
tells us, he learnt more from studying the scores of Mozart. 
After playing a concerto of his own at a school concert with 
marked success, he was placed under Maucourt, the leader of 
the duke^s band; and in 1798 he started on an artistic lour. 
This proved a failure; but on his return to Brunswick the duke 
gave him an appointment in his band, and provided for his 
future education under Franz Eck, with whom he visited 
St Petersburg and other European capitals. His first violin 
concerto was printed in 1803. In that year Spohr returned to 
Brunswick and resumed his place in the duke’s band. A visit 
to Paris was prevented by the loss of his favourite violin — a 
magnificent Guarnerius, presented to him in Russia. After a 
series of concerts in Berlin, Leipzig, Dresden, and other German 
towns, his reputation gained for him in 1805 the appoint- 
ment of leading violinist to the duke of Gotha. Soon after 
this he married liis first w\fe, Doretle Scheidler, a celebrated 
harpist. At Gotha he composed his first opera, Die Prufung, 
but did not succeed in producing it. Alrma w^as equally 
unfortunate, though Goethe approved of it at a trial rchcarsfil 
at Weimar in 1808. In this year Spohr, hearing that Talma 
was performing at Erfurt before Napoleon’s Congress of Princes, 
and failing to obtain admission to the theatre, bribed a horn- 
player to send him as his deputy ; and, though he had never 
touched a horn in his life, he learned in a single day to play it 
well enough to pass muster in the evening and so to get a good 
view of Napoleon and the princes in a pocket mirror on his 
desk. Spohr’s third opera, Der Zweikampj mil dcr Gelichten, 
written in 1809, w'as successfully performed at Hamburg next 
year. In 181 1 he produced his (first) Symphony in E flat, and 
in i8t 2 composed his first oratorio, Das jungstc Gerichi} In 
writing this work he felt hampered by lack of skill in counter- 
point; so wdth characteristic diligence he mastered the contents 
of Marpurg’s Ahhandlung von der Fuge. 

In 1812 Spohr visited Vienna, and w'as induced to accept the 
leadership of the orchestra at the Theater an der Wien. He then 
began his dramatic masterpiece, Fausts which he completed 
in 1813, though it was not performed until five years later. 
His strength and inventiveness as a composer w'as now’ fully 
developed, and enabled him to produce large w'orks w’ith astonish- 
ing rapidity. He resigned his appointment at Vienna in 
1815, and soon afterwards made a lour in Italy, w'here he per- 
formed his eighth and finest violin concerto, the Scena cantanfe 
ftello stilo drammatico. The leading Italian critics called him 
“ the finest singer on the violin that had ever been heard.” 
(In Spohr’s return to Germany in 1817 he was appointed con- 
ductor of the opera at Frankfort; and there in 1818 he first 
produced his Faust. It was followed by Zemire md Azov, 
whichj though by no means as fine as Faust^ soon attained a 
much greater popularity. Faust suffered from its libretto, 
which is on quite a different plot from Goethe’s poem. 

Spohr first visited England in 1820, and on the 6th of March 
played his Scena cant ante wdth great succ'esr in London at the 
first Philharmonic concert. At the third he produced a new 
symphony (A’o. 2 in D minor) and, instead of having it led by 
the first violinist and a mnesiro al cembalo, conducted it himself 
w'ith a baton; a great innovation in London at the time. Spohr 
liad a triumphant succ(‘S;^ bntli as (‘omposer and as virtuoso; and 
lie on his side w^as delighted with the Philharmonic orchestra. 
At his farew'Cil concert in London Mme Spohr played on the 
harp for the last time. Tlie constrained attitudes of harp- 
playing wore bad for her health ; so in later concerts she played 
llie pianoforte in ducts w’ilh violin which her husband produced 
with his usual prompt facility. After a transitory’ visit to Paris, 
Spohr returned to Germany and settled for a time in Dresden, 
W’here German and Italian opera were flourishing side by side 
under the direction of Welder and Morlaechi. Spohr could 
^ Not to be confused with The Last Judgment, 


not appreciate Weber’s genius; nevertheless Weber recommended 
him strongly to the elector of Hesse Cassel as Kapellmeister. 
Spohr entered upon his duties at Cassel on the ist of January 
1822, and soon afterwards began his sixth opera, Jessonda, 
which he produced in 1823. This work — which he himself re* 
garded as one of his best — marks an important epoch in his 
operatic career. It was his first opera on Gluck’s lines, i.e. wdth 
accompanied recitative throughout in place of secco-recitative 
or spoken dialogue ; and it w’as produced in the same year 
as Weber’s Euryanthe, a work marked by the same departure 
from German custom. 

Spohr’s resources at Cassel enabled him to produce his new 
works on a grander scale and with more perfect detail than he 
could have attained in a less w’ell-cndowed post ; and he never 
failed to use these privileges to the advantage of other meri- 
torious composers, though as a critic he was very difficult to 
please. Soon after his instalment Mendelssohn, then a boy 
of thirteen, visited Cassel; notwithstanding the disparity of 
their years, a firm friendship sprang up betw’cen the two,w’hich 
ceased only with Mendelssohn’s death in 1847. Spohr’s next 
three operas, Der Berggeist (1825), Pietro von Abano (1827) and 
Der Alchymisi (1830), attained only fair temporary success. 
But at the Rhenish musical festival held at Diisseldorf in 1826, 
his oratorio Die letzten Dinge met with so enthusiastic a reception 
that it was repeated a few days later in aid of the Greek Insur- 
gents, and became the most famous of his sacred compositions. 
It is known in English as The Last Judgment. In 1831 Spohr 
summed up another aspect of his career by publishing his Violin 
School, an admirable book for advanced students, which stands 
to the violin much as the combination of Cramer’s Studies with 
dementi’s Gradus stands to the pianoforte. The year 1834 
was saddened by the death of Spohr’s wife. In 1836 he married 
again. During 1833 he had been working at an oratorio — Des 
Heiland*s leizte Stunden, know’n in English as Calvary or The 
Cruciiixion-—'vA\k\\ was performed at Cassel on Good Friday 
1835, and sung in English at the Norwich Festival of 1839 under 
Spohr’s own direction, with an effect which he aftcrw’ards 
alw’ays spoke of as the greatest triumph of his life. For the 
Norwich Festival of 1842 he composed The Fall of Babylon, 
which also was a perfect success, though the elector of Hesse- 
Cassel, unmoved by a petition from England almost amounting 
to a diplomatic representation, refused Spohr leave of absence 
to conduct it. His last opera, Die Kteuzfahrcr, was produced 
at Cassel in 1845. Of his nine symphonies the finest. Die 
Weihe der Tone, was produced in 1832. Ilis compositions for 
the violin include concertos, quartets, ducts, and other con- 
certed pieces and solos, and among these a high place is taken 
by four double quartets {i.c. octets for tw’o anliphonal string- 
quartet groups), an art-form of his ow’n invention. He was, 
indeed, keenly interested in experiments, notw’ithslanding his 
attachment to classical form; and the care w'ith which he pro- 
duced Wagner’s Fliegender Hollander and Tannhduser at Cassel 
in 1842 and 1853, in spile of the elector’s opposition, shows that 
his failure to understand Beethoven lay deeper than pedantry’. 
Spohr retained his appointment until 1857, w'hen, very’ much 
against his W’ish, he was pensioned off. In the same year he 
broke his arm, but he w’as able to conduct Jessonda at Prague 
in 1858. This, however, was his last effort. He died at Cassel 
on the i6th of October 1859. 

Spohr’s Selbstbiographie is a delightful document, revealing a 
character the generosity of which was conspicuous through all 
its complacent intellectual foibles. He was a born taste-maker, 
for he mastered the technique of his art safely and then applied 
his master)’ to the expression of exactly those modes of thought 
which surprise no one w’ho believes that each art-problem has 
one answ’er and that the critics know it. But he liad a very 
genuine melodic invention, and his sense of beauty was such 
as even the all-pervading mannerisms of his otiose chromatic 
style could not quite destroy. He tried ever)’ experiment the 
copy-book optimism of his age could suggest; the subjects of 
his operas are all that is romantic and necromantic; he wrote 
almost as much ‘‘programme-music” as Berlioz; he invented. 
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‘‘ double quartets/’ he wrote an Historical Symphony tracing 
the progress of music from Bach to his own day; and, lastly, 
his gift for orchestration w'as quite exceptional. Yet not one 
of his experiments shows any essential connexion between 
the new form and the old material which he has so skilfully 
packed into it. Nor is his treatment of his beloved classical 
forms any nearer to organic life. In conversation with Joachim 
he once in his last years expressed the ambition to wTite a set 
of string quartets “ in the strict form with all the passages 
ending properly with shakes.” This shows that all his work as 
a composer had failed to wean him from the conventions of 
virtuoso players, and it well illustiates tlie way in wdiich “ strict 
forms ” desert their convenient fim(’tions to pose as classical 
ideas; for the “ passage ending in a sliake ” is merely the easiest 
known way of finishing a section in concerto style, and is so 
far from being an essential feature in (-hamber-music thcat in 
the ten mature quartets of Mozart which Spohr undoubtedly 
regarded as his mod(ds it cannot be traced in more than twelve 
of the thirty-one movements in which it ought to occur. 

The steady level of Spohr’s mastery prevents any of his 
work from cither rising to the height of Mendelssohn’s master- 
pieces, or sinking to the weakness of Mendelssohn's failures. 
But w^hcre the true conditions of an art-form suit Spohr 's 
training and temperament he is, at times, very' nearly a great 
composer; and in the severely restricted medium of duets for 
two violins his W'ork is an artistic tour de jorrcj the neglect of 
w’hich would be unfortunates in a wider field than that of mere 
violin-technique. ^ His best work is not so great that wx are 
obliged to live with it; but its merits demand that we should 
let it live. (D. F. T.) 

SPOIL-FIVE, an old game of cards, probably imported from 
Ireland, w’herc it is still very popular, though the original name, 
according to The Complcai Cnmrstcr, was Fi\'e-cards.” It 
may probably be identified with “ Mavy,” a game of which 
James I. of England w^as v(?ry fond. A full pack of cards is 
used : about five players is the best number, each receiving five 
cards, dealt in pairs and triplets, the card that is left at the top 
of the pack being turned up for trumps. If the turn-up is an 
ace, the dealer must ** rob,” t.c. put out, face downwards, any 
card from his hand and take in the ace. 'riu; trump suit re- 
mains unaltered. “ Robbing ” must take place Ixdore the 
first player, the player on the dealer’s left, leads. Similarly 
a player who holds the ucc of trumps must rob, putting t)ui 
any card and taking in the turn-up, but need not disclose the 
fact till it is his turn to play. A player who fails to rob cannot 
go out that hand. The card jnit out may not be seen. The 
player on the dealer’s left leads. The highest card of the suit 
led-' the value of the cards W'ill be explained— or the highest 
trump, w'ins the trick. PlaycTs must follow suit to a lead of 
trumps, except in certain cases w'hich w'ill be mentioned. To 
a plain suit no one need follow' except a player who holds no 
trumps; others may follow or trump as they please. If a player 
takes three tricks he wins the game. If no one succeeds there 
is a spoil,” and a frcjsh stake, smaller than the original one as 
a rule, is put into the pool for the next round. The ordtT of the 
^ cards in plain suits may be rernenibert'd by ** after the knave 
the highest in red and the lowxst in black.” In red suits the 
order is king, queen, knave, ace, &c., dow'n to the ace, which is 
low'est : in black suits king, queen, knave, ace, &c.,up to ten, 
whi(‘h is lowest. But the ace of hc^arts, wliich is alw'ays a trump, 
is not reckoned in its owm suit. In trumps the order is ” Mow 
the queen highest in red, lowest in black.” The order in red 
suits is five, knave, acc of hearts, ace of trumps, king, queen, 
ten, &c.; in black suits five, knave, acc of hearts, ace of trumi)s, 
king, queen, tw’o, three, up to ten, which is the lowxst. 
When trumps arc led, the five and the knave of trumps and the 
ace of hearts need not be played. This is called ” reneging,” 
colloquially renigging.” I’he five may always renege; if 
it is led, no card can renege. The knave may renege if the five 
is played, not led. Only the five can renege to the knave led. 
The ace of hearts can renege to any inferior card. If hearts 
are not trumps and the ace of hearts is led, a trump must be 


played if possible; if not, it is not necessary to play a heart. 

” Twenty-five ” and “ Forty-five ” are varieties of “ Spoil-five 
the game is played for either of these numbers; each trick 
counts fi\ e to the maker, and there is no “ spoil," but the trick 
made by the highest truni[) out scores ten; if a player gets out 
before that trump is played, he w'ins the game all the same. 
The winning of all five tricks is called a “jink”; at ** Spoil- 
five ” a player who jinks, if jinking is agreed upon, receives an 
extra stake all round; but if, after w'inning three tricks, he 
elects to “ jink ” and fails, he cannot score tluring that hand. 

SPOKANE, a (‘ity and the county-seat of Spokane county, ^ 
Washington, U.S.A., on both banks of the Spokane river, near 
the eastern boundary of the slate, and about 242 m. E. of Sc*attlc. 
Pop. (1890), 19,922; (1900), 36.S48, of whom 7S33 w'ofc foreign- 
born, including 1683 English Canadians, 1326 Germans, and 
1168 Swedes; (1906 estimate), 47,006. Spokane is served 
by the Great North(‘rn, the Oregon Raihvay Navigation 
Co. (Union Pacific system), the Northt'ni Pacific, the Idaho 
& Washington Northern, the Spokane, Portland k Seattle, 
and the Spokane tSr International raihvays, and by the Spokane 
8: Inland Empire (electri(') lino connecting with the (‘crur 
d'Al6ne mining region, Idaho, and walh Colfax, W'ashinglon and 
Moscow', Idaho. Among the principal buildings of the city 
arc the federal building, the county (^)urt -house, the city- 
hall, the ])osl office, the Paulsen building, the ('olumbia and 
Aoditoriiim theatres, the Spokane club, the masonic temple, 
tlu‘ Spok(‘sman*Revi'‘W' building, and a large Roman Catholic 
('hur(‘h. Spokane is llu‘ see of a JVotestant I’.piscopal bishop. 
'J’he city has a ('arnegie library, .and ten public piirks aggre- 
gating 320 :icr(‘s: ih(‘ more important an* Liberly Park (25 
acri^s), Manih> Park (85 n(Tcs), and ('orbin Park (13 acres); Fort 
George Wright ((‘stahli^hl'(l in 1895) is 3 m. W'cst of Spokane 
on a tra('t of 1022 a(Tes given to the United States g()v<Tn- 
ment by the city, for that purpose, in i.S94--i895. Sp(»kane is 
the scat of Gonzaga Colh'ge (Roman (Catholic) for boys, fiainded 
in 1887 and incorporated in 1904; of Spokane* College (1907; 
Lutberan); of r>ninot Hall (IVote^slant Episcopal), for girls; 
the Academy of the Holy Name's (Roman ( atholic), for girls; 
and of e)tlicr schools aiitl ae'adcinics. Among the city’s chari- 
tahle institutions are* a home fe)r the fri(;ncllt;ss (i8(;o), the St 
Josc'ph orphanage* (iiSoo), St T.uke’s (1900) and th.^ Meirie Beard 
l)e*ae‘oness (1896) hosj)ilals, each having a training school for 
nurses, a Florence! Crittcnde*n home, anel a Hemsc (;f the Good 
Shepherd. The- Spokane river is a rapidly flowing stream w'ith 
Iw’o fails (the uppc'r of 60 and the lf)we!r of 70 ft.), within the 
city limits, providing an estimated energy of about 35,000 
horso-pow'cr at low' w'alcr. Of this cnergv', in r9o8, about 
17,000 horse- pow'cr w'as heu’ng utilize-d, ehiefly for generating 
clee't.rinty (the motive pow'er me^st used in ihc city’s indus- 
tries), as well as for lighting and transit purposes, wliile about 
9000 jH^rse*’j)ow'cr in electrical power w^'is transmitted to the 
Geur d’Aleme mines. At Post Falls, Idaho, 22 m. cast of 
Spokane, about 12,000 hoise^-power is developed, and at Nine 
Mile Bridge near Sp()kane, about 20,000 horsc-power. Si)okanc’s 
manufacturing intcr(?sts hav(' developed with remarkMl)lc rapidity. 

In 1900 there were 84 fadories capitalized at 82,211,304, 
and their product was valued at 83,756,119. In 11)05 
there were t88 factories capitalized at 85407,313 (144*5 % 
inci'case), and thc' value of their products was 88,830,85.: ( 1 35*1 % 
increase). The city’s principal manufactures in 1905 were : 
lumber and planing mill products ($2,040,051)); flour and grist- 
mill products (81,089,396); malt liquors (8679,274); foundry 
and ma(!hine-:;hop produds (8479,954); and lumber and timber 
products (8418,019). .Spokane is an important jjfebLng centre, 
is a natural suj)ply point for the gold, silver mining 

regions of northi.'rn and central Idaho, eastern ^^fli|®ngt on, 
and Oregon, and is a distributing point for the riclfl({Mf'ultural 
districts in this region. 

The first permanent settlement on the, site of .Spokane was 
made in 1874 by James N. Glover, ^0 bought from two 
trappers a tract of land here. The settlement was named 
Spokane Falls, in memory of the Spokan Indians, a tribe of 
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Salishiin stock, which formerly occupied the Spokane Valley5 
the word Sppkan is said to mean ** children of the sun.” Spo- 
kane was incorporated as a town in i88i, and in the same year 
received its first city charter (amended in 1891). The city 
became the county-seat in 1882. The present name was adopted 
in 1890. TTie city was, reached by the Northern Pacific raUr 
way in 1883, Union Pacific in 1889, and by the Great 

Northern in 1892. On the 4-6th of August 1889. thirty squares 
of the cit>‘ (nearly all of its business section) were destroyed 
by fire, with, a loss estimated at $5,000,000* Rebuilding, was 
at once begun, and was pushed forward with ' such rapidity 
that in ahcRit two years the city had been almost entirely 
reconstructed and greatly improved., 

SPOLETO (anc. SpoleHum), a town and archiepiscopal see of 
the province of Perugia, Italy, 18 m. N.N.E. of Tcrni, and 
88 m. N. by E. of Rome by rail. Pop, (1901), 9631 (town).; 
24,648 (commune). It is situated on a hill, so that the lowest 
part is about 1000, the highest 1485, ft above sea-lcvel, at 1 
the south end of the open valley of the Topino, a tributary of 1 
the Tiber, which it joins near Assisi. The principal industries ■ 
are the collection and. preparation of truffles and preserved 
foods, also tanning and the manufacture of earthenware. 
Spolcto is also the centre of an agricultural district, and contains ^ 
a government experimental olive oil factory. There are few . 
towns of Italy which possess so many Roman remains in good 
preservation under the medieval buildings, and few medic^val 
towns with so picturesque an. appearance. There are con- 
siderable! remains of perhaps pre-Roman polygonal walls — 
in one place a piece of this walling has masonry of rectangular . 
blocks superposed, with an inscription of two of the Roman 
municipal magistrates {q^a^^uomn). There arc also a few 
traces of an inner enceinte of the Roman period. There arc 
remains of a Roman theatre, over 370 ft. in diameter, and an 
araj>hithcatrc 3()0 by 295 ft. A Roman bridge of three arches, 
80 fL long and 26 ft. high, exists at the lower (north) entrance • 
to the town, under the modern road to Foligno, in the former 
bed of a torrent which has now changed its course. A Mith- 
raeum was found outside this gate in 1878. The rock above 
the town was included within the polygonal walls : but Totila 
fortified, nol; this rock, but the amphitheatre, which remained 
the citadel until 1364, w'bon Cardinal Albomoz destroyed it 
and erected the present Rocca, which was enlarged by Popei 
Nicholas V.; it is now a pri.son. The ]\)rta della Fuga (the 
name alludes to the repulse of Hamiibal) occupies the site of a 
Roman gate, but is itself medieval ; while the medieval enccinlc 
encloses a somcwliat wider area than the ancient. The Piazza, 
del Mcrcato reprcisents the Roman forum j close by is a triumphal 
arch of Drusiis and Gcrmanicus, and a temple (?) into whieh 
is built the church of S. Ansuno. A Roman hou.se in the upper 
part of the town, with mosaic pavement.s, probably belonged 
to Vesf>asia Polla, the mother of the emperor Vespu.sian. The 
Palazzo Municipalc, close by, contains the archives and picture 
gallery. The cathedral of S. Maria AssunUi, much modernized in 
1644, occupies the site of a church of the Lombard dukes erected 
about 602. The pre.senl church w’as consecrated in J198; 
the fa^de belongs to the middle of the 12th century. Over 
the main entrance is a large mosaic of Christ enthroned, with 
the Virgin and St John, by the artist Solsernus (1207). The 
Early Rcnai.s.sance vestibule (after 1491) is .fine. In tlie dioir: 
and ()n the half dome of the apse are the. finest frescoes of Fra 
Filippo Lippi (scenes from- the life of. the Virgin), completed 
after his death by Fra Diamante; his tomb, erected by I*orenzo 
de’ Medici,, lyhh the epitaph by Politian, is on the left of llic 
choir. stalls and .p)anelling. in the winter choir date 

In and near the Piazza del Duomo are the 
uxififiiBtlti^falazzo della. Signoria, of the early 14th centui^^ 
w'hich contains the archaeological museum, tlie small Renais- 
sance church of the M^OTad'Oro (1527), tlw fajfadeof tlxeRoiuan- 
esque basilica of S. ESemia(iD'thofarclibiahop’s palac'c) and tlu* 
fine Early Renaissttnee Palazzo Arroni with its graffito frieze. 

Th^ churcli of vS. Pietro, outside the town on the road to Rome 
(wrongly supposed to have been the cathedral before 1067), was 


folinded in a.d. 419 by Bishop Achillbs. Its fh^adfr is re- 
markkWt for its richly sculptured decorations of grotesque 
figures and‘be'7sts, which are of two different dates, about. 1000 
hnd about* 1200. S. Domenico is a fine example of later Italian 
pothic with bands of different coloured stones. Both the 
church.and its crypt contain 14th-century frescoes. The triple- 
apsed crypt of S. Gregorio probably dates from the 9th century; 
the upper church was consecrated in 1196 and the RtJtnanesque 
work covered with stucco in the restoration of 1597. S’. Nicol6 
is a beautiful example of Pointed Gothic. TCe basilica of 
S. Salvatore (ff Crocefisso) at the cemetery belongs, to the 4th 
century a.i>. The fine sculptures of the facade, with its beauti- 
ful windows, as also the octagonal dome, all belong to this 
period; Melibrantius, the sculptor of the portal of the cathedral 
(after 1155), took his inspiration hence. S. Ponziano, not far 
off, belongs to the T3th century,, but its interior has been re- 
stored; the ciypt contains frescoes of the 15th century. The 
city is still' supplitd with water by an aqueduct, to which be- 
longs the huge bridge called the Ponte dclle Torri, crossing, the 
ravine which divides the town from thv. Monte Luco (2723, ft.). 
The bridge is 253ft. high and 755 ft. long, and has ten arches: 
the ground plan is Roman ; the stone piers arc in the main 
later (the work is often attributed to Theodclapius, the third 
Lombard duke, in 604), while the pointed brick arches belong 
to a restoration of the T4th (?) century. The Monte Luco, 
which commands a splendid view, has. several hermitagt?s 
upon it. 

The first mention of Spoletium in history is the notice of the 
foundation of a colony there in 24 j n.c. (Liv. Epit. xx.; 
Veil. Pat. 1. 14), and it was still, according to Cicero (Pro Balb» 
21) — ^‘*co]onia Litina in primis firma et illustris a Latin 
colon:/ in 95 b.c. After the battle of Trasimenus (217 b.c.) 
Spoletium was attacked by I*lannibal> who was, repulsed by 
the inhabitants (Liv. xxii. 9). During the Second Punic War Lbe 
city was a useful ally to Rome. It suffered greatly during 
the civil wars of Marius and Sulla. The latter, atter his victr:r>‘ 
over Crassus, confi.S(\ited the territory of Spoletium (82 n.c.). 
From this time lorth it was a municipium. Under the empire 
it again became a flourishing' town, but is not often mentioned 
in histor\% It was situated on. a loranch of the Via Flaminia, 
which left the main road at Narnia and rejoined it at Forum 
ITaminii. An ancient road also ran hence to Nursia. Martial 
speaks of its wine. Aemilianus, w'ho had been proclaimed 
emperor by his soldiers in Moesia, w\as slain by them here on 
his way to Rome (a.d. 253), after a reign of three or four months. 
Rescripts of Constantine (326) and Julian (362) arc dated from 
Spolcto. "Jhe foundation of the ('pisropal s(re dates from the 
4th (’entury. Owing to its elevated position it was an im- 
portant stronghold during the Vandal and Gothic wars; its 
w'alls \vere di.smantled by I'otila (lYorop. h'rll. got. iii. 12), 
Under the Lombards Spolcto b('(’ame tlie capita] of an in- 
dependent duchy (from. 570), and its dukes ruled a considerable 
part of central Italy. Together whh other, ficfs, it was hc- 
([ucalhed to Pope Gregory VIL by the empress Matilda, but 
for some time struggled to maintain its inclcpemdence. Tn 
TT55 it was destroyed by Frederick Barbarossa., In 1213 it 
was definitely occupied liy Gregory TX. During the absence of 
the papal court in Avignon it w^as a prey to the struggles bctw’c'cn 
Guelphs and Ghihellincs, until in 1354 Cardinal Albornoz 
brought it once more under the authority of. the Church. In 
T809 it became capital of the French dejiartmenl of lYasimcne. 
Tn i860 it w'as taken by the Italian troops after .a gallant 
defence. Giovanni Poiitano, founder of the Accademia 
Pontaniana of Naples, was born here. 

Swe A. SajiJii, Edifijsi c dci Irafunie^tii stovici dell\ antichiba 

(Ji Spultito (Foligno, 1S69), and other works; G. Angclinl, Kota. 
SfolGto e Dintorni (Spoleto, 1905); and v^arions articles by O, Sordini, 
in Noti'sie degli Scavi, (T. As.) 

SPDN, JACQUES (1647-1685), Frcnc'h. doctor and. archa(0- 
logist, was Imrn at Lyons and died at N'evey. Ls famous, as 
a pioneer in the exploration of the nu nume.'nls of Greece, travel- 
ling there in 1675-1676 w-ith the Englis hman (Sir) George WhelCr 
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(#650-1723)^ whose collection of ant!q«Hte» was afterwards 
bequeathed, to Oxford University^ 3 poi\ .b^pught back niaiiy 
valuable tre^^re^^ coins^ inscriptions an^iinaQUScriptSj apd. in. 
later years published various important works on arckieology, 
notably his Vvya^e d'ltalie, de Dcdmatie^ dt Crece et du Lnf(ifit\ 
(1678), and a Hisioire de la republique.de Genive (16S0). 

6]^ONjS£$, The Sponges or.. Pori/era, fgrjm. a somewhat 
isolated, phylum (or principal subdivision;). o£ the animal king- 
dom. This phylum includes an immense nupiber of marin<v 
and fresh-water organisms, all of which agree amongst them- 
selves in possessing a combination of important structural 
characters which is not found in.any othor.aninuds. Though tho . 
phylum is a very large one yet almost the only examples with 
which the name “sponge” is popularly associated are the. 
common bat4i sponges (species of genera Eusp^ngia and 
Hippospongia)i which are amongst the most highly organized 
and least typical members of the group. 

The history of the group begins with Aristotle, who recognized 
several different kinds of sponge, some of which were used hy the 
Gn^ek warriors for padding their helmets. Owing, however, 
to the permanently character, irregulm* growth and feeble 
power of movement in the adult organism, it was, not until the 
advent of. microscopical that it was definitely pri)Ved 

that the sponges arc animals , and not plants. Indeed 01 ir 
scientific knowledge of the group can scarcely be said to begin 
much middle of the hi century, when the classical 

researches of R, E. Grant, J. E. Gray, H. J. Carter and J. S. 
Bowerbank laid tho foundations of modern spongology. It 
very soon became (j\Hdent that the group is one which illustrates 
with remarkable, clearness and, . those, laws of organic 

evolution which were .beginning to attract -so much attention 
from zoologists, a fact which found abundant recognition in 
Ernst Haeckel’s emoch-making work on the Calcareous Sponges 
published in 1872*. This was followed by a, series of remark- 
able researches by F. E. Sclmlae on the . minute anatomy, 
histology and embryology of the group, which have served as a 
pattern. to all subs(?ciucnt investigators. In more, recent years 
our knowledge of the sponges has aclvancvd. very' rapidly, 
especially as the result of the great series of scientific exploring 
expeditions inaugurated by the voyage of H.M.S. “ ('hallenger.” 
The large collec^kn made by the “ Challenger ” expedition 
alone, necessitated a complete reorgani^sation of our .systematic 
kmjwJcdge of the phylum, and afforded the foundation upon 
wbi(h our present system of classification h«is been built up. 
Tli^ is perhaps no great group of the animal kingdom in the 
study of.which greater advance has been made in the last twenty 
yeajrs. It is impossible in the space at our disposal to do juslii:t 
to the-numcrous valuable memoirs which have appeared during 
this period, but reference I0 the more important works of recent 
investigators will be found in the bibliography , at the end. of 
this article, while for a comprehensive account of the wdiole 
subject the reader should refer especially to Professor E. A. 
Minchin’s article. in Sir E. Ray Lankfftcr’s Treatise on Zoology, 

General Characters of the P//yZww.— The sponges are.,an aquatic 
uiganisms, and. for the most part marine. They vary in size 
from minute solitary individuals, scarcely visible to the naked 
eye, up to great compound masses several feet in circumference, 
and in form from almost complete sliapelessness to the most 
exquisite and perfect symmetry. The iii definiteness of shape 
and size which clmracterizes the vant majority of the group is 
due to the power of budding, which is almost universal amongst 
them,, whereby extremely complex colonies^ are built up in 
which, it is uf»ially impossible to determine the limits of the 
individual zooids or persons, while' very frequentlVi by a process 
of intcgratioji, individuals of a higher order are produced which 
again form colonies by budding (fig, 2), 

Tho, entire body of the sponge is p^etrated. by a.imorc or 
less: complicated canal-system, beginning with numerous ini-^ 
lialant pores, scattered over the general surface or collected' in 
special pore-areas, and ending in one or, several larger apertures,, 
tpu Ycmts or oscula, situated usually on .the luppmnost portioiuii 
o£i. Ibex sponge. (fig. 8). If the living ^ kept under 
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observation it will be sepn that a strew ejected 

with cpnsiderable, force from the vent^, c^ry tag with it minute 
particles in suspension. At the same time numerous smaller 
Ktreams enter the canal system through the inhalant pores, 
bringing with them the minute particles of organic matter upop 
wdiich the sponge feeds and tine oxygen which it roc^uires for 
respiration, This stream cf water may bo temporarily inter- 
rupted by the (Closure of the pores and vents, to be resumed 
apparently at, will. It is maintained by the activity of certain 
cells, knowiy as collared colls or choanQC}’'tes (fig. 35, g. fig. 
3fi), which line the widls of the canal system either throughi)Ut 
their entire extent or in certain regions only. These cells bear 
an extraordinarily close resemblance to (he cboanoflagellaU* 
Protozoa or collared Monads. Each is provided with a filmy 
protoplasmic ct)Uar and a long whip-like flagellum, and the 
movement.s of the latter drive the water out of the canal-system 
through the vents and thus keep up the (‘irculatiom In all 
but tho .simplest sponges the, coUarccl, cells af*-' confined tq c^rtiiin 
portions of the caiuu system known as ffag(dlated chainbtTs 
(fig. q), the size, form and arrangement of which vary greatly 
in different types. That part of the (!arial-system >vlucb is not 
lined by collared cel4 is. covered with a flattened pavemtml- 
cpitheliuni.(fig. 34, 1), .and. so also is the. outer surface of the 
sponge. The space, between the various brancdics of the (!iiniLl- 
sy.stem is (jccupied by a gelatinous ground -substance (tne.so- 
gloeu) in whii:h amoeboid and conuc.ctiycrt issue cells are em- 
iKjddod (fig. 34, 3, 4, 5; fig. 35, a)t and in. which inmost cases 
a well-developed skeleton is secreted by sf)ecial cells known 
as scleroblasts. This skeleton (figs. 24-^1?, supports thi; 
extremely soft tissues of which the l>ody is composed, and con- 
sists citlu^r of mineral spicules (carbonate, of lime or silica) or 
of horny fibres (s{)ongin), or of a (umi bination of siliceous spif'ulc.s 
with spongin. In many cases the proper skeleton is mcjrc or 
Itjss completely replat^ed by sapd. 

The (juestion as to how far the cdlhiyers of the sponge body 
corivsponcl to the “ germinal layers ” usually recognizable in olUcr 
multicellular animals is an extrt‘mi'ly dihicult, one and not yet 
by any means settled. It has until recently been generally slip- 
iv)s<*d that the flattened epithelium which covers the outer surface 
of the sponge, together with par,t oi that which lines the canab 
system, is ectodermal, while* the collared cells and the remainder 
of the fliittenccl epithelhim lining the canal-syst(!m art' (^ndoderuial, 
aiul the term mesoderm has been frequently apolicjcl to tlu* middle 
gelatinous layer. Kectmt einbryological researrli, however, makes 
it extremely doubtful whether this vHtnv is justifiahlu, and whether 
indeed the germ-layers of typical Metazoa can f)e identified at all 
in the Ponfena. ISmbryological re.setirch, moreover, ttaids to show 
tliat the primitive! gastnij epithelium (of collared cells) is in most 
sponges completely rejflaced, except in tfit? flagellaled chambers, 
by an invasion of the dermal epithelium (composed of flat pavcmimt- 
cells). 

S<!xual reproduction, by means of ova and sptjrmatozoa, is 
probably universal throughout the group. The segmentation of 
the ovum gives rise to the free -swimming ciliated larvn. (figs. 

30) in the form of a hollow “ amphiblastula " or ot a solid 
*' panrncliymida." 'I’his larva becomes attached ami, by means of 
a mure or less comphsx metamorphosis, give.s ri.se io tlu! yoimg 
sjxmge. l.)uriug Uie,m(!tam()rphotM<i the out<!r, cilfiiled or fln.gellat(.:d 
cells of the larva take up their, position in the interior of the body 
and give rise to the collared ceUs of the adult; while lh(! iniuT cc;Us 
(of the parejicliyrnula) migrate outwards anti the Buperficial 
epithelium, so that the position of the so-called “ ectodemi 
and " cndo'.lerm is completely reversed in tlic adult as compared 
with the larva. 

A sexual repmcluetion is effected by budding,, and the buds may 
cither remain attaohcxl to the parent and frjrm colonies or become 
detached asvl form entirely separate individuals^ 

Types of Structure , — We may illustrate our account of the 
general characters of the group- by a brief descrij^^ of the 
anatomy of three widely divergent types, selected aMpng fairly 
rejirc.sentative of the entire group, viz, LeucosoU^, Phkina 
ea^.Euspangia* 

Leueosolenia, — The genus Leucosalenia incltidcs a number of 
calcareous spong<« of very simple stnicrt^re, and thus forms a 
suitable starting-poirtt for our studicjs, Iri.iginc a minute, lliin- 
walled sac (fig. i), attached' at the lower < to some rock or 
seaweed} and enclfjsing a spacious cavft^’ in its interior. This 
cavity is the gastral or digesnve cavity, and it upensto the exterior 
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through a witfe vent or osculum at the upper extremity of the 
sponge. Tlie thin wall is also pierced by numerous small inhalant 
pores or prosopyles. The inhalant pores, the gastral cavity and 
the vent constitute the canal-system, through which a stream of 
water can be kc})t flowing by thu activity of the collared cells which 
line practically the whole of the gastral cavity. Each collared cell 
consists of an oval nucleated body surmounted by a filmy proto- 

E lasmic collar, in the middle of which the whip- 
ke flagellum projects into the water. They 
are placed close together, side by side, and thus 
form a continuous layer, extending almost up 
to the vent and interrupted only by the 
inhalant pores. The outer surface of the 
sponge is covered a single layer of flattened 
pavemcnt-e])ith(‘lium or epidermis. Some of 
these cells, distinguished as porocytes, become 
perforated by the inhalant pores, around which 
they form contractile diaphragms capable of 
ojicniiig and closing, and thus* r<?giilating the 
siij)]>ly of water. Between tlie outer protcjctivc, 
dermal tipithclium, and the inner gastral epi- 
thelium of collared cells, lies tluj mtjsogloea, a 
layer of gcdatinoiis material containing colls of 
at hiast two kinds, amoc*lw)cyte.s and sclero- 
blasts. T 1 \G former cl< >st;l y resemble 1 1 le amoe- 
boid white blood corj>uFei(!s, or leucocytes, of 
higher animals, and liave Iluj power of wan- 
dering about from place to place in the sponge- 
wall. They probably seirve to distribute 
food material and cany away waste products, 
and some of tli(‘ui undoubtedly give? rise to 
the ova^ and spermatozoa. l‘lie schToblasls 
arc derivcKl from cedis of the dermal epith- 
elium w’hich migrate inwards into the gcla- 
(After Haeckel.) tinous ground -substance and there secrete the 

Pig. 1 . — Lfiucosch ^^icules of which llie skeleton is composed, 
Icnia primordialis These spicules arc conip()S(‘d of transparent 
(Olynthus form). crystalline carbonate of lime (calcite), and may 
be of three fundamental forms : triradiate, 
q 11 ad ri radiate and monaxon. It lias been shown by K. A, Minchin, 
h<Av ev(}r, that the triradiate and (luadriradiate types are not simi-ile 
sjucuhts but spicule-systems, each fonmul of three or four primary 
spicules, originating from as many moth(;r-c<dls and only secondarily 
united. In fig, i only triradiate siiicules arc representeil, but 
very often all three kinds are |)resent in the same sponge (cf. fig. 2.|). 
yiu) triradialcs lit* in the mesogloea with their three rays extended 
in a plane yiaralld to the surfaces of the spongtt-wall, and form a 
kind of loose scaffolding upon which the soft tissues are supported. 
The quadriradiutfcs ^^^semblo the triradialcs in form and po.sition, 
but a fourth ray is developed which projects through the layer of 
collared colls into the gastral cavity, where it serves as a defence 
against internal parasites. The monaxtm sjiicules have one end 
embedded in the mesoglooa while the other jirojeets outwards and 
upwards and serves as a deftmee against external foes, 

Although all species of th(! genus LeucosoLenia agrtje essentially 
in structure, yet they (exhibit very great diversity in external 
form. This is due to the habit of budding and colony formation. 
All start life aftpr the imdamorjjhosis of the larva iii the simple 
sac-shaped condition which vve have just descrilxHl, and to which 
the name Olyiithus-tyjK} " is sometimes ap])liod. This is indeed 
the simplest lyjie of sponge orgaiii/alion known to us and we 
must look upon the Olynthus as rc'jirescnting a primary sponge- 
individual or " person." By a simple process of budding' in w’hich 



Fig. 2 .^Leiu:osolenia (Clathrina) clathru$, natural .size* showing 
reticulate form of colony, expanded and with open oscula on the 
left, contracted and with dosed oscula on the right. 

osc^ Osculum. sphf Sphincter of osculum. 

ch osCf Closed osculum. div, Diverticula. 

cantr, osc, Closed oscula in con- osc, div, Diverticula from which 
txacted part of colony. new oscula arise. 


the buds all remain united together by their bases, we get a branched 
colony in which the persons or zooids are still easily recognizable, 
each with its own vent or osculum. Very frequently, however, 
the zooids become elongated into slender cylindrical tubes which 
branch in an extremely complex manner and anastomose with one* 
another in many placcis to form networks, in which it is no longer 
possible to recognize tlie^ component individuals (fig. 2). This is 
known as the " Clathrina " type of structure, and we may look 
upon a Clathrina colony as an individual of a higher order, whicli 
may assume a definite external form and even acquire a secondary 
internal cavity (pseudogastcr), 0})cning to fhe (jxterior through a 
scjconclary vent (pscudosculum), while the outer tubes of the colony 
may give rise to a protective skin (psoudoderm), perforated b\‘ 
secondary inlialant pores (pscudopores) wdiich are obviously (juite 
distinct in nature from the primary inhalant pores or prosopyles of 
the Olynthus, 

^ Other ly])C H of colony-formation in the genus Leucosohnia will be 
discussed when we come to deal with the canal-system in general. 

Plahina, — The genus Plakina includes some of the simplest of 
the siliceous sponger. Just as in thcj Calcarca the most primitive 

person " or individual is nqirestrnlod by the Olynthus type, so 
in the non -calcareous sponges we may recognize a primitive or 



Eia. 3. — Vertical section of a Bhagon, diagrammatic. 

0, Osculum ; />, Gastral cavity, (x 100.) 
fundamental form of individual to which the name " Rhagon " 
has bejon applied. I'liis is the first stage reached after the meta- 
mori>hc)sis of the larva in certain sin-cies, and the little sponge 
consists of a cushion-shaped sac, attached below by a broad flattened 
bast* and terminating above in a single vent or osculum (fig. 3). 
There is a large gastral cavity lined by pavement-epithelium and 
surrounded by a numlxu* of more or less s])herical " flagellated 
chainbers," lined by (xillared cells. These chambers optm into the 
gastral cavity by wide mouths (apopyles) and communicate with 
the exterior by smaller inhalant {lOieH. Tlu^ entire outer surface 
of the sponge is covered with pavement-ei)ithelium and there is 
a w(?ll -developed mosogloea which may contain sjiiculcs. This 
Rhagon may bo comjiared to an Olynthus w hich has become flattened 
out from above downwards and from which a number of small 
buds (the flagcdlated chamliers) have been gi\cn off all round, 
(except from the attached basal ■ix)rtion; so tliat the whole forms 
a small colony, in which the collared cells have bt'come restricted 
to the buds. * We may, therefore, pt^rhaps, look ujion the Rhagon 
as an individual or ]:»erson of a high(T order than llu* Olynthus. 
Like the Olynthus the I’Jhagon occurs as a transient stage in the 
devtdopnient of certain sponges, but W'C do not know any nou- 
calcareous .sponge which remains in such a simple condition tJirough- 
out life. In Plahina monolopka, for cxam])le, the entire wall of 
the Rhagon becomes throNvn into folds (tig. 4) so that a system of 
inhalant and c'xfialant canals is formed between the folds, through 
w’hich the water has to pass on its way to and from the chambers. 
Tlie inhalant canals lead down between the folds from the outer 
surface of the sponge. In P. monolopha they are wide and ill 
defined. In another species, Plakina dilopha, they become con- 
stricted to form j>erfectly definite, narrow canals, by the develop- 
ment of a tliick layer of mcsogloea (and pa'^cment-epit helium) 
which covers the outer surface of the sponge in such a manner tliat 
the folded character is no longer \nsible externally. The external 
openings of the inlualant canals noAv form definite dermal pon?s. 
In sucli a vSpongc as this the folded I’Juimber-lajTr of the sponge- 
wall is soinctiiues ciilled the chojxnosome, while the external layer 
of mcsogloea and pavement -eintiu'lium is called the cctosoihc. 
In a third species, Plakina trilnpha, further ftdding of the choano- 
somal lamella " lakes place, and we thus get a still more complex 
canal- system, 

in Plakina the spiculas are composed of colloidal silica. The 
fundamental spicule form is the i^rimilivc tetrad or calthrops, 
consisting of four sharp-pointed rays diNcrging at equal angles 
from a common centre (fig. 5, ^ c)* Modifications of this form 
occur in tw’O directions: in the first place some of the tetracts, by 
branching of one ray, give rise to " candelabra," while others, by 
supprcvSsion of rays, give rise to forms with three or e\ cii two rays 
only, triads and’ diacls, the latter soiiK'times termed oxcate (fig. 
5, /-/)• The arrangement of the spicules is ver; irregular; the 
candelabra alone are definitely arranged (at the surface of the 
sponge), the other forms are thickly scattered without any sort 
of order throughout the mesogloca. 

Euspongia.-^Thc genus Euspon^ia, to which belong all the finer 
bath sponges, is a tj^pic^l example of the true " horny " sponges 
or Euceratosa, characterized e.specially by the fact that the skeleton 
is not composed of spicules but of so-called homy fibres. A living* 
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Isath sponge appears as a dark-coloured, irregular or sometimes 
cup-shaped mass attached by the under surface to the sca-botiom. 
The outer surface is covered by a skin or dcrnoal membrane, chn'atcd 
in innumerable minute conuli by the growing apices of the primary 



(Afmr F. E. Sdiubc.) 

Fig. 4. — Plahina monolopha. 


a, Ciliated embryo (the central 
part should be shaded), 
h, Part of section of ciliated 
embryo. 

€ol, Inner cell-mass, 

ec, External, columnar cells. 

/?, Flagella, 

c. Attached embryo, viewed 

from above, with the gas- 
tral cavity appearing in 
the interior. 

d. Vertical section of attached 

embryo. 


s, Khagon stage, viewed as a 
transparent object, show- 
ing tl^e inlialaiit pores on 
the surface and the flagel- 
lated chambers in the 
interior ; iiie osculum is not 
shown. 

/, Part of vertical section 
through adult sponge, 
showing the folded choan(»- 
somal lamella or spougo- 
phare, 

ov, Ova. bh Embryo. 


skeleton fibres. This skin is pierced by a vast number of inhalant 
dermal pores of microscopic size, and by a much smaller number of 
comparatively large vents or oscula. When the sponge is removed 
iroin the water the soft tissues rapidly decay and leave Ijehind 
only the elastic horny skeleton, which is what we usually 



Spicules, fl-s, tetracts or calthrops • f-h, triacts or triradiates ; 
J-f, diacts, showing how the monaxon form (i) nvay be derived from 
the primitive tetract (a) by suppres9io-> r>rtiT>ert. 


speak of under the name ** sponge.*’ It consists of a very close 
network of spongin fibres (closely resembling silk in chemical 
composition), some of which, known as primaries, run towards the 
surface at fairly regular intervals, wliilc others, known as secoxidaiy 



(.\fter F. E. Schuhe. From a coloured idatt* in Zt'its./Ur irisSfH. Zoohfflt, 
l)y permission of Willielm KM>;i'!m.‘mii.) 


Fio. 6 . — Euspotiffia officinalis (bath sponge). I ‘art of vert ical section 
showing general arrangement of skeleton and canal-RVstexu. 

/?./, IMmaxy fibre or skeleton. %.c, Inhalant canals, 

5./, Secondary fibres. e,c, Fxhalant canals. 

d,p. Dermal pores (inhalant). /.c, Flagellated chambors. 


fibres, connect the primaries in all directions and themselves 
branch and anasloinose freely. The primary fibres contain particles 
of sand or foreign spicules which are taicen in by their growing 


(Aft«r F. F.. Srhiihe. From LankesterK Treat m‘ on Zootofcy,) 

Fig, 7. — fiuspon^ia offcivalis (bath S])onge). Skeleton. Fibre 
surrounded by spongoblasts. 

sp,f, Spongin fibre ; sp.bl, Spongoblasts. Coll, Collencytes. 
apices at the surface of the sponge, and the presence of which may 
greatly injure the quality of the sponge. The connecting fibres 
are only about 0-033 mm. in diameter, or even less, and the primaries 
are a little thicker^ while the meshes between the fibres are so narrow 
as to i)crinit of the soaking up of water by capillary attraction. 



(After F, K. .ScIjuIsw. } 

Pic. g . — husponfita officinalis (bath ^onge). Diagram of fbn 
arrangement of the canal -system as seen in vertical sections of twi 
young individuals. 

d.p, Dermal pores ; 0, Oscula ; Fock to which the sponges 













«PO>J<MS 


proper hr ^ppn .wlyeh the economic , value of the , hath , sponge 
'depends^ jTn j-fhe .livfng sppnije |he fibres ap cipbedped .m the 
inesgglbeaijjjivherc tl^gy iirq .seCirtfted,h/ special cells known as; sponger 
Jblast^, are oXivn found ' tmday , clusteriug , arouml .'.th^^ 

(hg. 7). Tiie’canal-syslcm (figs. 6,‘S) is very complex ahiT 'shows 
but little indication of its origdn from a folded rhagon. The in- 
halant pores lead each into a short, narrow, inhalant canal ; these 
unite in roomy, snlidcrmal cavities lying in the (sctosoifrve, and from 
these in turn tnci'iuain inhalant canals Coxhe off. The latter divide 

"and subdivide, and ihtis ■ 'raiiiify 

through the ddepCT parts of 'the 
sponge amongst the flagellated 
chambers, to each of which a sthall 
number of slender canhliculi arc 
uhimately .given off ^fig. .9). The 
Chambers them^lVes, w by the^ 
iisu^ collared cetls, iva iunkll and 
a^roi^iinately '^herical,; nnd each 
fKte discharges ’ Its venter "through a 
short 'ahd hartow cxhalant canali- 
culus (fig. g). The, openings, of 
the Ifthalant ‘canaliciili . itrto 'ilic 
cl^itfbers, of which ihcte'ath several, 
correspond to the '’prosopylbs of an 
blyhtu'us, ‘while the single cxlialant 1 
Opemng, or apbpylc, may possibly 
A pliitc coirespond to an 01yi\tlius osculum. 
Tlic exhahint canaliculi unite, to- 
gether to lonn larger and larger i 
canals which finally lead the stream 
of water to thp yeijts on the surface 
of the sponge (fig. .8). The various : 
pjiris of the canal-system, "other 
th^i the chambers/ themselves, are 
lined by a flat pavement-epithelium, 
and the mesogdoea, occupying all 
the spaces between the cllff^ent 
parts of the canal -system, confaiiis 
cells of various kinds, embedded in a very granular matrix. 



(After F. 15 . Schulze, From !, 
in /fir Jl ':\\st'n, |jy 

iuis.sit>n of Wnhi^lm'JCnRcIm.'mn,) 

. ..Fig. 9. — Euspongia offici- 
nalis (bath sponge). Part of 
a section such as is shown 
in fig. 6; more highly magni- 
fiod, showing lliree flagellated 
chambers, with inhalant cana- 
liculi on the left and exhalant 
canalicfiU on the right. 


Comparative Anatomy, 

External Chardcters.-^AjiiQpgst the simpler cakarcouis sponges 
which are all of comparatively small ske, the cxtc*rnal form is 
usually symmetrical and is evidently a kind of Outward expression 
of the arrangement of the canal-system. 
This is well seen in the simplest form of 
all, the sac-shaped Olynthus,- artd also 
in its simpler Sycofiodd »and Leuconoid 
derivatives (described later on), which 
may bo regarded either as individuals of 
a higher order or as colonies of Olynthus . 
persons groujjed around a ccntrid indi- 
vidual wJjosu large gaslral cavity o])cus 
to the exterior through the .single oscu- 
lum. Ill the more complex Leucoiioids, 
however, the process of colony Joriuation 
becomes very irregular and iiwiygive rise 
to great compound nuis.st^s, with many 
vents. In these masses we rruiy pcrlidps 
recognize the presence of indiviauals of 
three orders : (t) the primitive OIjmthm* 
persons, Vepresented by the indiyidtjal 
flagellated 'chambers • (3) the Leuconoid 
persons, indicated each Viy ils osculum ; 
and (3) the entire colony formed by the 
unign of many such Leuconoid jicrsons 
'in ah irregular manner. It is, however, 
very doubtful how far the flag<dlat(?d 
chamberS'iri such forms as this can be 
regarded as niorphologicany ‘equivalent 
' to Oljmtlias^persortB. 

In the non -calcareous sponges W'o are 
always dealing with individuals of a high 
. order, which usually fdrm complex aggre- 
gates (colonies) of large size and very 
various shape. As a general rule the 
form of those non-etkareous sponges 
which grow in shallow^f^is cxtrdmely 
irregular and variable, ^a^ilc at great 
ocean depths the shape is usually defi- 
nite, constant and often excpiisitely 
symmetrical, a fact which may perhaps ' 
he accounted for in part by t he absence 
of disturbing influences such as arc met 
With in shallow water. Perhaps the 
most extraordinary external iorm yet 
Fig. jo. — Esperiopsis discovered is that of Esperiopsis chaUen” 
chmmgttfi : - a deep-water geri, disco\'ered by the Challcsoger " 
Monaxonellid Sponge. expedition in deep water off the l^hilip- 


pine .^9)i which reminds one s;(rikiui^ 

gf ‘ a nuti^ber of , flowers 'arranged in a raceme, except/ tnat/ffiL 
largest an^^ oldj^t ' member ‘of Tlig comppimd colony' 'Is at Tfe 
-top of xl^ei/ stalk and the smallest at thg bottom. In other dego- 
ivafer Species the cjtternal form may frequently be explainia 



(Aftnr Ridley nnd.Deiidy. , From “CVia//((,';/.o'v” xx., by permksion 

Coiitrullttrof H. M. SUitioiicry Omcc.) 

Fig. II. — Cladofhiza longipinna : a dec])-watcr Monaxonellid 
Sponge, showing the - Crinorliiza ** form, adapted for support on 
soft ooze. 

as an adaptation to the special exigencies of the environment. 
Thus, for exanrple, many species are provided with long stsdks 
which lift up the body of the sponge out of the soft ooze 
in which it would olherwisu be 
smothered, while the bottom of 
the stalk is frequently extended 
in root-like processes which serve 
to attach it to som^ solid object 
{e.g, Styldedrdyta), In other cases 
the sjKuige supports itself on 
the surface of the ooze by Ipng 
stiff processes, ■’formed of bundles 
of spicuks Which radiate from the 
central, cap-shii>ed body; this is 
known as the “ CrinOriiiiza form," 
and iii met With in' several distinct 
genera (fig. it). * Amongst the Ilex- 
aclineUida, which are essentially a 
decp-walirr group, many ven;?' beauti- 
ful ^ItTnal forms ate fhOt with, the 
best knbWn, perhaps, ' being the 
So-callcd 'Venus ’.s ‘ flower basket 
(Euplectella, fig, 12), 

Flabcllate (or fan-shaped) and cup- 
shaped forms are frequently met 
with even amongst slmllow- water 
'S}iongos, and in widely separated 
ganera, such as (the great 

Neptune's cup ■pong©) and Rentera 
testudinaria. In Phyllospongia the 
flabollate and ciip-rhapcd forms pass 
insensibly into one another, the cup 
being apparently merely a fohled 
lamella. Slender branching forms 
arc also not uhcoimnoh' in shallow 
water, as seen in . . the common 
Chalina oculata of the British coast. 

Spherical forms,- such as Tethya, 
likewise occur. By far the greater 
number of shfdloW-water sponges,' 
however, are quite irregular in shaiie 
and either form crusts of varying 
thickness on the sfirface-of rocks and 
sea- weed, or large and massive 

Vsider- 



(After. Ridley and Denby. From 
a pl»l« ill KfUrtx, 

‘ , by pennidsion r\f :lie’C<^b6IIci* 

.Statiohery Oflice.) 


(.\fu:r F, R. firhtilze. Fromn ptatc 
in Chalidiu^cr" /ii'partx, xxi., by 


gates which may rise to a conisi 
able height above tlio *«ub8tfatum 

■" *xi„ by 

Clionidac) the spoix^ occupies an uermi.s.sion 01 the Conti oiler of H.M. 
elaborate system of chambers and Suitionery Office.) 
passages which it excavates for' Fjg. 12.— Euplectella asper- 
itself in tiie.eh^ls'of Mullusca and gHlum, " Venus’s iftower 
other cftloaroOHS orgaui«us. The Basket Hexactinellid 

common British Cliona celaia begins^ Sponge. 
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Hfo an thi« way, biitf‘>saoii outgrows the housing tapacity oi^its host, 
who^e shell) ithtm serves mer^y as a bcuse> ol attachment* ior -the 
tom indeponctont spdmge-ooiony* 

Ons^-a£ thtt most atriki^ ioatiires of living sponges* is their cOlonr^ 
which is often very brilliant. Y<‘llow, reel, orange, purple, brown, 
black, green and blue arc all m<‘t with, in varying degrees of purity 
and int<msily, amongst the commoner Non-calcarea; whilst the 
calcareous sponges are usnrdly while. It appears probable that the 
colour is more or l(^ss consvafit for each species, and may llierefure 
ailord a useful guide to specific idenlifiCatioji. *As a rule the colour 
is lost in spiri Unreserved or dry specimens, ijut a noteworthy 
exception is ft)iind in *1110 brilliant purple Suberitts ttihonf of Ptu-l 
Phillip, ill which the colour, tliough soluble in water, is iH*rmaneni 


freqiKintly filled. 

Canal system .. — Whether we stirt with the primitive Olyntlius 
form of the Cale-arca or with tliv nionv ad vanced Hhagon of many 
Non-caleares^ it is evident that furLher advance in the coni] >licat ion 
of the canal-system is arrived at either by budding or folding, 
or by a combination of these processes. As, how^ever, tlie canal- 
systc'uiis of the c^lcanjous and of ilie nmin types of ittf)n-<*.dc2ircous 
sponges have been ovolved along jierftjctly xndqx'mienL lines it 
will be well to consider them separately. 

In the gemns hntrosolenia (Calcarea ilomococla) 'the primitive 
Olyntlius form may, as w© have already seen, give rise,' by branching 
and anastomosing, to complex relicuiate colonies of the Clathvina 
type, in which a pieudoderm, pierced by inhalant ]>orcs, may co\*er 
over a sysb'm op inhalant csinals which arc simply the inter- 
spaces belw(‘en tlic branching tubes of w'hich the colony is 
made up, while at tlic same time a ccntmlly jdoced pseudogiister, 
w’hich is simjjly a sjiace enclosed by ui)growth of the colony 
around it, may loriu fhe main exhalant canal and c>pc‘n to ilie 
exterior throiigh a well-defined vent or pseudosculum. In tins 
direction pcrhai-'s the most remarkablo modthetition aiTi\ed 

at is that 'Of Ltunosoknia eavaia, 
in which th<d Clathrina tubus,! ineil 
by collitrod cells, widen .put into 
large irvegular spaces, while the 
inhalant inlersjiaces b(x:oine con- 
sl.ricted into luirrow' camUs lined 
by collared ctlls on the oiUshU, 
\Ve have heje a kind of inversion 
of fhe ordinary Clalhrina ('.iinab 
sv'itcm, but a jicfloctly gradual 
t r.ansi tion from tho ordinary to the 
inverted condition is ' scon as we 
]»ass from the older to the younger 
|»e.rts of the colony. 

In Leucosolenia {Daidya) tvi- 
pucliftiva (fig, 13) we find a it dally 
different type of dolony formal ioii, 
wJiich is ot great irii]»oriance as 
iiulicating in its CaJial-vsystvm I lie 
jKJSsible stfirting-point of a line 
of evolution which culniinalt^s in 
the liighr^Kt Calcarea. lleio a 
large central mdivicl al,^ whose 
spacious gastral caviiy is lined 
by collared cclto, giVes otf radiid 
buds from all sides,Avliicb bnuicli 
slightly and termiilalc in Idintl 
ends in contact with one another, 
so that the entire colony lias an 



approximately oven siif face. 
inhalant canals are rejiresented by 


the interspaces between the radial 
tubes, between tho Wind extremi- 
ties of which the witfcr finds its 
way in from the outside. There 
is only a single vent, situate at 
the extremi ly of the central caviiy. 
This cavity must bo regarded as 
the original gastral cavity of a 
])arcnt Olyntlius, from whicli the 
radial tubes have ])rodiic<jd 

/Aft«I^dy. S!mplifi.d(.omarolour.<l nOXt, amOBRSt ll.C 

Calcarea Heterocoela, the Sycon 

. . typt^'ot canal-»3'Stc*m which differs 

/e»-«r'vith l»art"’or’thrgi^iige- irom l]i<! to'jRoing in that the 
wall cut away to show ,the 

arranRcmcnt of the radial out- cavity are replaced by wveraent- 
erowiliK einthelium. 1 he radial tul>cs now 

® * form definite flagellated chambers, 

pierced as before by numerous prosopyles through which the water 
enters from the s])aces between the chambers," while the original 
gtistral cavity forms a central exhalant canal terminating in the 
single -vent, a true osculum, corresponding to the osculum of 


nbte* in Trans. Rov. Soe. of Victoria^ 
Melbourne, vul. iii. pt i.) 

. fFJO. i%-^Leucos6lenia tripodi- 


Olynthiis. In thc isianplcist Sjrccnjord forms the radial 

(diambersremsun pedocriy Straight and tiiibranuhed. riioy< i!o not 
touch one another at uil und 
there is no tmee of an ocliisoine 
or dermal cortex, and flionce 
thorn arc • true inlialant 
ciinals, and the w;iUT circuUites 
without interruption between 
the chambers. In the genus 
SwcH (fig. T-t) the walls of 
tidjacent chain V.>crs come into 
contact with one another and 
fuse together and thus give rise 
to more or loss w'dl-defincd 
iiili ilant “ intcr-oauals.*' The 
clLMubcrs themstilves may 
branch, and in some spi^cics 
of Sycon a thin, ponv bearing 
dermi'd mombrane coiinecis to- 
getlior their distal ('xtremitles 
and covers over the entnuiccs 
to the inhalant can,'t.lH, The 
canal syslem now exhibits all 
the dillercnt parts iound in 
the most highly - organized 
fqiongt's : viz. dermal port^s, 
iiili.'d.iut canals, tlagellaled 
chambers, exhalant canal and 
osculum. In the gi'inis Cirantia 
and its allies Vtr^ lig. 15) 
the> linn dermal meinU'anc 
• ot Sycon is convert into a 
well tlevclo])ed cortex, cover- 
ri'ng the extrcmiti(‘s of both 
I tht* inhalant canals and the 
mdial chambers, and some- 
times containing a system 
of special cortical iiihalknt 
canals. Wo may now dis* 
tinguish between an ectosome 
(the dermal cortex), which 
contains no flagellatts -cham- 
bers, ami a choanosome in w’hich chrunbers are jirescnt. The 
next siage has probaMv betm arrived at by a Idiul of fold- 
'ing of tlie choauusome, ior we find the cliambrrs arranged 



pm 



(Kroni Drinh, in /onrf$, ^ficro. Srt. 

ii' W ficrics, yi.w., l>y uuniiiNNion of J. and 
A. t’liurcliill.^ 


Fio. 14.— Sveon carkyi^ part of 
a transvi’'rse (horizontal) sc'ction, 
showing radial chambers, the 

middle oil" < open. 

//.i/z, !l;!.tod cIu.juVxt. 

< Its exlial:i,iil opening or 
a])i‘pylt'. 
pros^ rroso]>yle. 
r\/;,'a, Cejiuid gastral cavity. 

Inhalant canal, 
g.ee/', tiastral cort('x. 
t'.'/, CiiO'lr.'il qiiiulriradiate s])i- 
cnle. 

Snbgastral s{i.glftal trira- 
di.xte sjiicnles' tin'ming the 
first joint ol the articulate 
lubar skdnton. 

t.oxy Tufts ol Tnonaxon s])icules at 
the enrls of I he chambers. 


(Aftar I'ulil’iHL'fT.) 

F.ig. 15. IJtc arumtea^ part of transverse section, showing the 
Syconoid canal-system, and thick dermal cort<!x containing huge 
longitudinally placed monaxon sjiicules whose cross-sections are 
represented ,by concentric circles. 

radially, not around tht? central gastral caviiy but around 
diverticula of the latter which form special exhalant canals. 
This condition, somelimt^s called *1110 " sylleilnd " type, is not 
characteristic of any particular genus or family, but occurs 
in a f< w isolated sj^ecies, such as Leucilla connexwu (fig. y>). A 
somewhat similar condition nuiy be arrivt^tl at by br.-uir./iiiif: of 
the radial flagellaUnl chambers, as in hetcfopr^ma (fig. 17)* 
next stage is markecl by great reduction in the. size of the chambers, 
which may become almost spherical, and by further folding of the 
choanosome, so that in a section of the spnngcwall wc? see the nniall 
chambers scattered irregularly in the mesogloei bct-w'rcn thetiumc^ 

. ous branches of complicated inhalant and exhalant canals. Each 
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chamber still has several prosopylcs, through which it receives 
water trom the ultimate branches of the inhalant canals, while it 
opens into a relatively large exhalant canal by a wide apopyle. 
This is the highest ty])C of canal-system met with amongst the 
Calcarea* It is sometimes known as the Leucon type and is seen 
in most species of the genus Leucandra, as well as in many others. 



(After PoWjaeflT.) 


Fui. 16 . — Leucilla connexiva^ part of transverse section, showing 
** sylleibid ** type of canal system with folded chamber layer and 
exhalant canals (E) into which the chambers open. 

It is almost identical with one of the types commonly found in 
non-calcareous sponges (c.g. Ptakina, fig. 4), but has of course been 
evolved independently. The various types of canal-system met with 
in the Calcarea are coniiecttid together by numerous intermediate 
forms, thus forming a vtjry interesting evolutionary series, while 
both the Sylleibid and I.euconoid types aj)pcar to have been in* 
dc])endently evolved sevtiral time.s, thus affording cxcelhmt exami)les 
of th(^ phenonumoii of convergence, a phenomenon wliich is very 
frequently met with amongst sponges. 



(After Pol^jaeff.) 

Kk.. 17^-^Hcteropcgma nodus-gordii^ part of transverse section, 
showing branching flagellated chambers and huge subdermal 
quadriracliate spicules, with greatly reduced tubar skeleton. 

In describing the anatomy of Plakina as a type of non-calcareons 
s])onge, we have traceil the development of a fairly comjdex canal- 
system from the so-called Rhagon form. \V(j can, however, hardly 
regard the Rhagon as representing a fundamental type of canal- 
system common to all the Non-calcarea, for in some of the Myxo- 
spongida, which are the most primitive of all, and again in the 
Ilexactinellida, we find a type cliarac tori zed by the presence of 
elongated s.'ic-shaped flagellated chambers r(‘scmbling those of the 
Sycon type amongst the Calcarea, and these chambers arc arranged 
radially around llie exhahint canals {Halisarca, HexactinelUda). 
The first recognizable stage in the evolution of the canal-system of 
the Non-calcarea would thus appear to be a condition not unlike 
that of SycoHf with a number of elongated chambers arranged 
radially around a central gastral cavity and having their blind 
outer extremities covered over by a dermal membrane. This stage 
is very nearly reproduced in the young form of a Hexaclincllid 
sponge, Lanuginella pupa. From some such form the Rhagon 
type may ficrhaps be derived by flattening out of the lower end of 
the sponge into a broad base of attachment, and by reduction in 
tlie size of the flagellated chambers, accompanied by a more irregular 
arrangement. 


Starting from the primitive Myxosponge ancestor, with large 
sac-shaped chambers, radially arranged, the Non-calcarea have 
apparently developed along four main lines, giving rise to the exist- 
mg Myxoapo gida, the Uexactinellida (Triaxonida), the Tetraxonida 


ote. 



(After F. K. Schulze. From Laiikester's Treatise Oft Zoology^ 

Fig. 18. — Lanuginella pupa, O.S,, Vertical .section ot a young 
specimen (spicul^^s omitted). 

r/.w. Dermal membrane. g,m^ Ciastral membrane. 

ad.tY^ Subdermal trabecular layer. G.C, Gastral cavity, 

//.c, Flagjiillated chamber, oac, Region of future osculum. 

sgdYy Subgastral trabecular layer. 

and the Euceratosa. The Myxosi)()ngida have retained the large 
size of the chambers in certain forms {Halimfca^ Bajalus)^\mt have 
lost this i)rimitivc characl(^r in the more advanced memDcrs of the 
group (Oscarella), The Hexactinellida have retained the large 
size and radial arrangement of the flagellated chambers throughout 
their entire series. The chamber layer, however, tends to become 
more or less folded (flg. 19), and always lies between two layers of 



(After Schulze. Firom Laakester*s Treatise on Zoology,) 

Fig. 19. — Section of the Hody-w'all of Bathydorus ftmbriatus, 
F.E.S. (spicules omitted). 

ex.c, Exhalant canals. sg,tr, Subgastral trabecular layer, 

i/.wf, Dermal membrane. g.w, Gastral membranei 

vSy/./t, Subdermal trabecular layer. G.C, Gastral cavity, 
fLc, Flagellated chambers. 

loose trabecular tissue in which the canals arc represented by 
irregular spaces. The Tetraxonida a})j)ear to have suflered reduction 
ill the size of the flagellated chambers at a very early date, and it 
is of this group c$])eciaUy that the Rhagon ty})C is characteristic 
Ce.g. Plaliinag fig. 4). The Euceratosa exhibit a beautifid scries. 
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beginning with forms {AplysilUdae) having large sac-shax>cd chambers 
like those of Hexactineilids and ending with forms {Spcmqiidae, 
Eustonqia, figs. (>, 8, g) ha\ing small spherical chambers. 

Along all four lines* of descent it is probable that folding of the 
choanosome. or chamber-bearing layer of the sponge-wall, has 
played a very important part in the evolution of the canal-system. 
This folding is very clearly seen in the Hexactinellida and in such 
forms as Oscarella (Myxospongida) and Plakina (Tetraxonida). 
By this process inhalant and cxhalant canal-systems have been 
formed, and then the ends of the inhalant canals have in most cases 
been closed in by development of an ectosome. as in Plakina trii^ pha 
and SMkUa phrimns (hg. 20). In the majority of cases (c.g. 



{After Srtllns.^ 

Fig. 20. — Young specimen of SteUeUa phrissena fSoTIas). Vertical 
section through the osculum (0), showing the thoanosonic folded 
within the ectosoinc. 


Puspongia) the folding has become so complex that it is no longer 
recognizable as such, and the origin of the now well-defined inhalant 
and exhalant canals is com])lctely disgiiistnl. In many cases the 
principal exhalant canals may be surronndtul by a laylr of tissue 
of considerable thickness in which there are no flagellated chami>ers 
at all, known as the endosomts so that the foldt^d choano.somc may 
be sandwiched in between ectosome on the outside and endosomo 
on the in.side. 

The manner in which the flagellated cluiinlif-rs communicate 
with their respective branches of the inlialant and exhalant canal- 



(After Sol las.) 

Fig. 21. — Transvvu-se section across an exhalant canal and 
surrounding choaiiosome of Cydontum cosasUr (Sol las;, showing the 
aphodal llagellatcd chambers. 

system varies considerably in different forms, and the hjllowing 
types are recognizable, though by no means shaqily distinguished 
from one another. In the la^rc jinmitive forms {e.g. Hexacliueilida, 
Aplysillidac, Spongeliidae) et*ch chamber is provided with several 
prosopylcs and receives its water supjily direct from relatively 
large inhalant canals or ey(;n lacunae, discharging it again through 
a wide mouth (apopyh*) into a relatively large exhalant canal or 
lacuna which also receives water directly from other cliambcrs. 



(After K. E. Si'liul/c.) 

JdG. 22.— Tart of a section of 
Corticium cantirUihrum, O.S., .show- 
ing diplodal type of canal-system, 
d'he canal shown on the left is 
i: hahint, and that on the right (a) 
cxhalant. 


To this type (fig. 4, /) the name ** curypyloua has been given, and 
we may include in it cases where there is only a single iwosopyle, and 
perhaps even a short, narrow 
inhalant canal. In more ad- 
vanced forms the water is dis- 
charged from each chamber 
through a narrow cxhalant 
canaliculus (aphodus) peculiar 
to itself, and thence into wider 
canals. This is known as the 
“ aphodal " type (e.g. Cyrfo- 
nium, fig. 21 j. In the “ dip- 
lodal '* type there is a special 
inhalant canaliculus (prosodus) 
as well as a special aphodus 
to each chamber, with usually, 
at any rate, only a single 
j)rosopylo (e.g. Covfirium, fig. 

22), The progres.s from the' 
eurypylous to the dij)lodal 
condition is accompanied by a 
corres]^onding inert'ase in the 
d(*velopment of the mt'sogloer., 
whereby the canals are greatly 
n?.stri(:b.‘d in and at 

the same time the me.sogloea 
tt'nds to lose its transparent 
gehtinons character and to 
become compact and granular. 

With the growth of the ecto- 
somc we ntrct‘ssarily get a 
corrosj)onding development of 
the proximal ]>ortion of the 
inhalant canal-system. At first the' (‘clo.soine is merely a thin mein* 
brainy the dnnial nn-mhrant, pierced by the iiiljalaia’ pores, which 
an^ usually arranged in groujis. 

Bcm<\'ith the groups of jxnes 
(pore-areas) lie spacious sm/»- 
di vmal cavitica which form th('. 
comnumciuiHiit of the inhalant, 
canal-system in the choanosomii. 

In more advanced tyjies the 
cxilosome becomes gri'atly thick- 
ened and may be specially 
strengthemxl in a variety of 
ways to form a cortex, 'riie 
inhalant pores now no longer 
le.id directly into tlu^ subdtTinal 
cavities, but first ink) a K<*ries 
ol cavitie.s lying in tht! corti^x 
and known as i hones, whicii 
may In? .separated from the 
underlying subdermal cavili(^s 
(sub cortical cry]>ts) by definite 
sjdiinctervS (Cvdnnium, Ug, 23). 

Tim arrangifinent of the osciila 
and ]>ores on the surface of t he 
M>unge varii's greatly in difiereiit 
types, ami .scmiidimes gives rise 
lo very striking modifications 
of iIh^ external form. The osr.ula 
or vtJiits are usually relatively 
large ojieuings situated on the 
more promiin:nt parU of ihi.* 
s])unge, often on specie! eleva- 
tions. Occasionally they are 
rejilacis] by sieve-like oscular 
areas (er.g. Oeodia pcvarniata), a 
nuxiilicaiion which doubtless 
serves to jirevenl. foreign bodies 
trom entering the wide exlialant 
canals. Tlie inhalant ])ores 
may be irregularly scaltiu'ed 
over the surface of the sjwmge 
or collected in more or less well-defined ])ore-areas. 
sjiunge.s the ]»ores are usually coidim^d to the outer and 
to the inner surface. In fhibellale sjxmgits w(j find pores on on« 
side and oscula on the other. In Trdatna actiniifofmis, a deep- 
sea form, the jiores ani restrickf<l to a narrow band surrounding 
the columnar Iwdv of the sponge just beneath the flattened top, 
whicl) bears the vents; thus they are kc])! from being choked iij) 
liv the soft ooze on which the s^ionge lie.s. In Xenospongia, a flattened 
discoid Jorm, they are coiilim:d to narrow grooves on tlie 
surface, the chief of which run round the margin ol the di.sk. In 
UspercUa murrayi the jiores are also confined to spi’Cial grooves 
on the surface of the sjxmgfc, and in both these ca.se’s the grooves 
wm apparently be openeil and closed by S|>(.'(:ial bands of muscle- 
fibres, and the supply of water thus regulated. In some species 
of Latruncuha we find the surface of the sponge covered with 



(Aftrr Sol las.) 

h'u.. 2 V* Section through the 
cortex ami ]>art of the choaiiu- 
some of Cydonium eosaster (Sollas), 
shf)wing a pore- sieve and under- 
lying chone in the cortex. 'I'he 
clioiie comin\micale.s below with 
a Kiibcorlical crypt, from whieJi 
the inhalant canals originate. The 
cortex contains numerous storras- 
lers, eoiineeted with one another 
by fibrous bands, 


In cup-sha])ed 
I the oscula 
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Conspiouoiis prbjoctions of two kinUs* etome conical and bearing 
each a single vent^ othdrs truncated at the top and bearing the 
inhalant pores. 

-Tho original ancestral fotm (»Pyotoi!y«/Ai45) from "Which 
all the'Foxifera are supposed to has descended probably t possessed 
akO proper-iMeton at all, and this condition has 'been retained 
in although these 'Spos^'s have 

made't^stsid^rable progress in the evolution oi their canal - h 
aj^tcih. There a]>pcars to be little doubt t:hat the Myxo* 
$pongidharepnwi<iWy devoid of skoiertxm, and in this respect 
tney ihtist be carefully distinguished from the genus Chondvosia, 
in which the skeleton has been secondarily suppressed,- as 
Well as from numerous and divers species in which the proper 
skeleton has been more or less completely replaccid by grains 
of sand or other foreign bodies. The Gakaroa, 1 riaxonida, 
Tetraxonida and KuceratoSa, excej)t in cases of extreme 
degeneration, all possess a wdbdeveloped proper skeleton. 

As this skeleton has been independently evolved in 'each bf 
these great groups it is necessary to deal with it separately in 
each case:. 

Calcarea , — The skeleton in this group is composed of spicules 
of crystalline carbonate of lime (usually calcite), developed 
within special motlicr<cells or scleroblasts. Kach spicule is 
enclosed in a delicate membranous spicuhNsheath and 
contains an axial thread of organic matter. Three main 
tyi)es of calcareous spicule are irtet with, triradiate, quadri- 
radiate and inonaxon (fig. 24). triradiates and quadh- 

radiates, however, are not simple spicules, but spicule^ 
systems formed of lhre (5 or four rays each originating 
independently from its owm schToblast (actinoblasl) aiul ail uniting 
together secondarily. f hcT<^ is njason to believe that this may 
also som* times ’l)c the case with the monaxon or oxcatc spicules. 
In the Hiost primitive triradiate spicules all threo rays lie in the 


quadriradiate .spicules. These ftxay be sagittal, in which case the 
oral rays are turned towards the osculum while the basal ray is 
directed downwards. H there isian apical ray it projects into the 
gastral'cai^ifty. The walls of the radial chambers are stipporteki by 
a spedial '*^t«ibar ** skeleton' {dl. fig. 14), consisting 'exclusively fii 

e 




(After E, A Minchlii. From L.'mkertcr's Treaiht on Zoology,) 

Fki. 24. — Spiculc.s of Calcareous Sponges. 

same plane. Throe cliief varieties may bC dislinguishcd : (i) 
Kegidar (fig. 24, h), witli all the rays and all the angles equal; 
(2) Sagittal (fig. 24, r, d, I, &c.), with two of the rays or two of the 
angles forming a pair, differential ed in some respect from the re- 
maining ray or angle, the jiaired rays being termed " oral ** and 
the odd ray “basal''; (;s) Irregular (fig. 24, /)),whcn conforming 
to neither of the a I xm? types. Jt has been proposed to draw a 
very shaip distinction between “ cqui-angular “ triradiates and 
“ alate “ forms (in which the angle between the oral rays differs 
from the pain»d angles), but it may be doubted whether such a 
distinction his any great value. The quadriradiate (fig. 24, e, 
/, lif Ml) is formtnl by the addition of an “ apical “ or “ gastral ” 
ray to the three “ facial “ rays of the triradiate; this ray lies in a 
plane at right angles to that of the facial rays. The monaxon 
spicules (fig. 24, h, 7, q, r, .si are straight or cvir\H*,d and the two 
ends are u.^^ually more or lc*.ss sli.'iri)ly differentiated from onc^ another. 
In an these spicules the form and arrangement of the rays is usually 
clearly c6rrelat<‘d with th(‘ir jxi.sition in the .siiongi? In such a manner 
that they are sped illy ada])ted for the work wdiich they have to do. 

Tlie arrangemeni of the spicules in the case of the genus Lcucoso” 
Unia has been dealt with above, and wc must jxiss on at once to 
the Calcarea IIctcTOCoela. In this group the skeleton exhibits an 
evolutionary series no h^ss remarkable than that of the canal-sy.stem. 
Wc mav take as a convenient starting-point the genus Sycetta, 
a typical Sycoiioid form, with the flagellated chambers radiating 
independent Iv from the central gastral cavity. The uvall of the 
gastral cavity is supported by a gastral skclMon of tritadiate or 


A 

(Afrr.r J. J,' Tiister.) 

Fig. 2S>^Astfosd$fa wiUeyanu (Lister). 

A, ' Eiitirc sponge (x 3); p.s,, upper surface with openings of canal- 

system; 1 ), base of attachment. 

B, Section of skeleton: cpk, spheruies of arragonitc; <5, canals. 

triradialc.s with their basal Ta3rs directed towards the di.'-ial end 
of each chamber. The oral rays are spread out at right an :,lc.s 
to the length of the -diamber, and as several spicules gcnenilly lie 
at the same level the tul>ar skeleton forms a series of iiioi t? or' less 
dcfinilc joints and is said to be “ articulate." This lype ol skeleton 
is almost invariably associated with the Syeonoid type of canal- 
system. In the genus Sycon itself we find the distal ends of the 
chambers specially prot-ected by tufts of moniixon spicules (fig. 14), 
but the nt‘xt great advance in the evolution of the skoleloii is brought 
about by the developmtint of a dermal cortt?x, in which a special 
dermal skeleton is developed. This is well seen in the gcntis Vie 
(fig. 13). After this the skedeton of the chatiibor layer in tlie .sponge- 
wall begins to undergo modifications, some of which arc obvlouiny 
correlated with the gradual chiingc of the canal system from the 
Syeonoid to the Leuconoid condilion (cf. iigs. 16 and 17). Wdially 
all trace of the articulate tubar skeleton is lost, and we got a paren- 
chymal skeleton of scattered radiate spiculc.s in the chamber 
layer. The skeleton of the chamber layer, no matter what the typo 
of canal-system, may be suiiplemented by large subdoru^ sagittal 
triradiates or subdormal quadriradiatc.s (fig, 17), whose basal or 
apical rays project inwards from the dcnrial cortex (Hetoropidae 
and Amphoriscidac). Very generally a special " oscular ", skeleton 
is developed in the form of a fringe^of long ammaxon sjaculoaaroutad 
the vent. 

Various aberrant types of skeleton are met with in the grouj). 
In the genus Lelapia we find a partly fibrous skeleton, in which the 
fibres arc composed of bundles of triradiates sliai-Hid like tuning- 
fork.s (fig. 24, 0), and in Petfostoma the main skeleton is formed of 
c;ilcareous spicules actually fused together. In Astrosclera (fig. 25) 
ii very anomalous type of calcareous skeleton is found, consisting of 
spherical masses of arragonitc, each originating in a siiccial sclero- 
blast and having a radiate structure, recalling that of a «liceous 



V 

(After W. J. Sollas.) 

Fig. 26. — Tyi>ical Siliceous Mcgasclorea. 


«, Diaetinal monaxon (oxcrate). 

b, Stvic. 

c, TrUct. 

d, Primitive tetraxon (calthrops) 

e, Hexact. 

/, Polyaxon desnuu 


Sterraster (often regarded as 
a micro.sclcrc). 

H, Part of section of sterrastcr, 
showing two rays united 
by intervening .silica. 
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rtcrraster. TJicso bodies become closely .packed together over 
large ateas, and give the sponge a stony hfiruness. 

Hfixactinellida.-^n this, group’ tlic skeleton is coiitpbsed of spicules 
of colloidal silica deposited in concentric lamellae around slender 
axes pf an organic substance which in life occupies the ** axial 
canal'’ of the spicule. Although varying greatly in detail and 
often exliibiting complication or, it may be, reduction in 

sthictiixe, the*^ spiciiles arc all referable to ilie same fundamental 
triaxohid and diexaciiiu'llid type, characlerized by ilie possession 
of three axes intersecting each other at right angles and each thereby 
divided into two ravs or actines (tig. 2 i>, ^). According as one. 
two, three, four or of'thesc actines arc suppressed we distinguish 
between pentact, toiract, triact, diact and monact spicules, ami 
1hes(' may be * subdivided according to spc'oial modilications 

of the rays due to secondary branching, ornamentation by spines, 



(After F, K. Scliiif. 

Fig. 27. — Derivatives of the Hexact tyi>e of S}>iciile, found in 
Ilexactineilida! 

a, Dagger. d, Amphiclisc. /, 'J'ctract (staunus). 

fc, c, Pinuli. c, Pentact. f;, Diact (rhabdus). 

knobs, i.S:c., or ciiT\Titure, or to excessive development of cc^rtAin 
rays as compared with the remainder. Some of the iiiosi character- 
istic of these special types arc repr(*scnted in figs. 27 and 28. Two 
of them require special notice on rwCeount of their imiiortance 
in the classilication of \ he group. Th<‘se are the kexaster and the 






(After F. E. Srhulzc.) 

28. — Derivatives of the? Hexact type of Spicule, found in 
HexaclTTiellid:'.. 

0, Uncinaria; 6, Ciavula; c, Scopula, 


amphidisc. A licxasti*r (- rosette) is a perfccfly symmetrical 
he.^ct whose acliix’s bnuicU out into secondary or terminal rays, 
in a star-like manner (fig. 30, /). Various sut)-typcs are distinguished 
according to the character of the rays {floric'ome, pHmicome, &c.). 
An amphidisc (tig. 27, d) is a diact spicule consisting of two opposite 
rays e.ach of which terminates in a disk-like or spherical cxjxinsion 
surrounded by marginal teeth. 

In some cases tlie spicules all remain disconnected from one 
Another (Ly.ssacine condition), in others some of them may lie 
united by silic(?on.s ceincnt into a continuous framework (Dictyonine 
conditioii), and the di -tinction between tlnise two types of arrange- 
ment was for a long tinu? rcgardetl as Indiyiitfng a jirfmary sub- 
division of the Hexact inelUclii into Lvssacina and Dictyonina, 
but this subdivision has now been abitndojKKl. 'i'lie Xaim pfostalia 
is applied to «picules which project freely ‘from the surface of the 
sponge, and tihese are further distinguished as basaiia, pleuralia 
and marginalia, r*ccordij]g to their position at the base of the sponge, 
on the sides, or round the margin of the bfttuTum. The basalia 
frequently form a root -tuft for alstaching the sponge to the sub- 
stratum {Hyalonema, Euplectella) nihd comnionly have anchor- 
like distal extremities. Tlioy tnay be extremely long, as in tlie well- 
known glass-ro])C ” of Hyalmcma. In tlie pcmarkable genus 
Monorhapkis we find a single gigantic diact spicule,* which may attain 
a length of two or three fet;t and the thickness ‘of a lead pencil, 
transfixing the body of the sponge like a skewer from above down- 
wards. A special dermal skeletim is usually formed by a number 
of spicules distinguished as dermalia, and a gastral skeleton imiy be 
similarly ‘formed by special gaatralia surrounding the COTtral gastral 
cavity. Between the dermal and gastral skeletons another set of 
spicules, known as parenchymalia, form llic most important part of 
tne skeleton, supporting the chamber-layer and adjacent lissue.s. 
The distinbHon into large mef^ascleres and small mterosvieres is 
perhaps less well marked in this group than in the Tetraxonida. 

TetraxoniUa. — Here, again^ the s])iciilc9 are compoBed of colloidal 
silica deposited aroimd organic axi.al threads. The starting-point 
in the evolution of the very complex series of tetraxonid spicules 
is the primitive tetract or calthrops, characteristic of the most 
primitive members of the group (e.g. PlaUina). This fundamental 
ground-form (tig. 26, d) consists of four rays or actines of equal 
length, which all meet one another at equal angles in the centre 
of the spicule, while their apices would occupy the four angles of 
a regular pyramid whose sides are four equilateral triangles. It 
is thtis botli tetraxonid (with four axes) and tetractincllid (with four 
rays). In Plakina the spicules are all of about the same size, 
iAmx Very large nor very small; bbt in higher forms we usually 


find some of the spicules enlarged to form megasclercs and others 
reduted to form ntictbiidcre8. The mogasclcres play the J)dncipal 
part in building up the skeleton tvhile the microsclctes ‘arte'hstfiuty 
scatt'Oted through the mesogloea. 

Triacne Series 0/ Mc^d^clefes . — WlHcn three rays (cladi) of the 
tctract resemble tme another, while the fourth (sliait) diilcsrs^n .Sofiie 
respect the spicule is termed a iriaene. The sinVplesl form is th^ 
plagiotriaene (fig. Ag, 2), with three sliort simple cladi and an don- 



1, Vrimitivc tetract, 

2, Plagiotriaene. 

3, Dcliotriacine, 

4, Discolriactne. 

5, AnatriAt'ne. 

(>, JTolnaent!. 

7, 8, Keduccid tri- 
aenes, becioming 
monaxon. 

9, Tetracrejiid desma. 

10, Primitive diact. 

1 1 , Oxeatc. 

12, Style. 


i^a, l4/^ Psem lusters. 
15, Cladotylole. 
li), Acanlhoxeate. 
iGa, rs(‘iidaster (am- 
j)hidiKc). 

17, Stroiigyle. 

18, Tylolc. 

19, Cladostrongyle. 

20, Rhabdocrepid 

(moiiocr(!p’ 

dc;sma. 

2/, As1c;r. 

22, S]»h<’rfistrr. 


2'>, ('liiaslcT. 

2(», Oxyustur, 

27, A I (;r with 

1 Munching ruys. 

28, Kliaphls or tri* 

cliile. 

2C), ‘I ricliodragma. 

30, Sigmata. 

31, Isochela. 

32, A II isochela. 

33, Diuncistron. 

34, 'JVixon, 

35, Lul)is (forcijii- 

form). 


13, Tyloyiylc. 23, Sterrastcr. 

14, Acanthotylostylc. 24, Spirastrr. 


gated shaft, the angles all remaining approximately txjUal. If 
the angles between the cladi and shaft beconu* approximately 
right angles we have an nrthotriaene. If the cladi point forwarci, 
we liavc a protriaene (fig. 29, 0). If the cladi are turned backwards 
towards the shaft wc have an anairiaenc (fig. 29, 5 )- tbc 
cladi branch each into two we have u dithotriaene 3). 

If the cladi are exjiaiided laterally and fused logethcT to form a 
plate, while the shaft is reduced, wc have a discotria&ne (fig. 29, a), 
*rhe cladi may be reduced in size or even suppre.ssod (fig. 29, 7, 8), 
leaving only the shaft, which may be cither sharp at each end 
joxeate) or sharp at the apt^x and rounded at the base {styloie). 


may 

see directly. 

The tetracrepid desma (fig. 29. 9), characteristic of many Lithistids, 
has been derived from the primitive tetract by ramification of the 
ends of all the rays. 

Monaxonid Series of Megaseleres . — have already seen, in 
Plakina, how a diactinellid spicule may arise by supprc.ssion of 
two rays of the tetract (fig. 5^ At first the'^o remaining axes 
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are distinctly indicated by the presence of an angle in the middle 
of the spicule (hg. 29, 10) ; by .straightening out of this angle we reach 
a monaxonid but diactindlid condition — the diactincllid oxeate, 
with the organic centre oi the spicule in the middle (tig, 29, zi). 
By rounding of! of both cuds this form passes into the strongyhie 
(hg. 29, 17), then if both ends become enlarged into knobs it is said 
to be iyhie (fig. 29, iS). If one end only is rounded off, which 
apparently usually takes place by suppression of one ray* while 
the other remains sharp, the spicule is termed stylote (fig. 29, 12), 
It is now monactinellid as well as monaxonid. 11 the blunt end of 
the style enlarges to form a knob we have the tylostyle (fig. 29, 13). 
Acanthoxcates (fig. 29, 10), acanthostyles and acanthotylostyles (fig. 
29, 14) arc formed by the development of spines on the surface of 
the spicule. The development of large recurved spines at the 
apex of a lylostylc gives us tin* dadoiyioit: or grapnel spicule (fig. 29. 
15), which \simiilale.s an aiiauiacnc. By enlargement of the spiny 
base of an acanthotylostyle and suppression of the shaft we get 
form.s which simulate astrose microscleres and may be called 
pseudasters (fig. 29, 14a. i^b). Pseudasters may also be develo|>cd 
by shortening up of acanthoxcates, accompanied by eiilaigcmcnt 
of the spines (e.g. Spongillinae , fig. 29. i6«). The exotyle appears 
to have been formed by enlargement of the outer end of a radially 
placed oxcate at the surface of the sponge. By ramification of 
both ends of a diactinal megasclcre we get the monoorepid dnsma 
(fig. 29, 20), characteristic of certain Lithistids and closely simu* 
ialing the tctracrepid desma. By ramification of one end of a 
strongylote spicule we may get a dado&tron^yle (fig. 29, 19). 

Diactinal Series of Microsdcrcs . — The starting-point of this 
scries is the primitive angulate, diactinal oxeatc (tig. 29, 10). This 
has given rise to long hair-like forms or thaphides (fig. 29, 28)* short 
hair-like forms associated in bundles and called trichodragmata 
(fig. 29, 29), bow-shaped forms or toxa (fig. 29. 34), and C- and 
S-shaped forms or si^mata (fig. 29, 30). From the sigmata may be 





Fig. 30.— Tyjfical Microscleres. 


a, h, Sigmata (sigmaspires). 

<•, 'I'oxon, 
d, Spiraster. 

<?, Sanidaster, 

/, Amphiastcr, 
g, Sigma. 

)i, k, Isochclae. 

End of a chela* sliowing the 
teeth. 


/, Modified i.sochcla of Melonan- 
chora, 

fn, Spheraster. 

0, p, Oxyasters. 
q, Y. Reduced asters. 

A', Alicroxeate. 
t H exaster (rosette). 


derived the diancistra (fig. 20. 33). shaped like pocket-knivas with 
a blade half open at each end, and the wonderful scries of chelae 
(fig. 29, 31. 32), in w'hich each end branches into a number of sharply 
recurved teeth. Thc.se chelae are characteristic of the family 
Desmacidonidae, and exhibit great variations in detail, while e.ach 
particular form is remarkably constant in the species in which it 
occurs. The most curious and aberrant are those of Mdonanchora 
(fig. 30, /) and Guitar ra. In isor/uiue the two ends of the spicule 
are equal, in anisochclae th<‘y are unequal. 

Astrose or Polyactinal Series of Microscldres , — For the Ixjginning 
of this series we must go back to the })riinitive tetract. Reduction 
in size, sometimes accompanied by iiKr«i.se in the number of rays, 
has given rise to the oxyasier (fig." 29. 20), with sharp rays and no 
con.spicuous centrum. The development of a distinct centrum 
from which numerous rays come oft gives us the spheraster (fig. 29, 

22) . In the sterraster (fig. 20. g, h), characteristic of the family 
Geodiidae, numerous slender rju.s become fused together side by 
side to form a solid ball. In the spiraster (fig. 29, 24) the centrum 
appears to have become elongated ami twisted into a spiral. The 
rays of the aster nuiy terminate in knob.** as in the chiaster (fig. 29, 

23) , or theyjggHjllpoine branched (fig. 29, 27). 

Arrangemi^rOOm Skeleton in the letraxonida , — The most primi- 
tive type of miSKhfv arrangement in this group was probably very 
similar to that which we still lind in Plukind or Deroitopsts, but 


without any special dermal spicules, the skeleton consisting exclu- 
sively of small isolated tetrads irregularly scattered through the 
mesogloea between the chambers. We may call this the scattered 
or diffuse type of skeleton. With the development of an ectosome 
— ^whether thin dermal membrane or thick cortex — a special dermal 
skeleton arose. Sometimes this consists of small specially differ- 
entiated dermal sjiicules — candelabra in Plakina, oxeates in Def~ 
citopsis—'h\xt a much more important series of modifications was 



(After W. J. Sollae). 

Fig. 3z. — S ection of a young Stcllcttid Sponge, showing radial 
arrangement of skeleton. 

initiated by the development of the triaenes. The cladi of these 
sxucules are commonly extended in or beneath the ectosome and 
form a very efficient dermal skeleton, while the shafts are directed 
centripetally through the chuanosome. in the genus Discodermia 
the discotriaenes form a continuous dermal armour of siliceous 
plates. When anatriaenes and protriaenes are developed tlioir 
cladi commonly project b.=^yond the surface of the sponge and render 
it more or less strongly hispid, thus forming a protection from the 
attacks of enemies. The shafts of the triaenes, though greatly 
reduced in Discodermia, usually become very much hypertrophied 
and may be grouj)ed together in bundles, often associated with 
oxcate spicules. Tliese spicules, or bundles of spicules, now form 
the principal part of the skeleton, and inasmuch as they radiate 
from the interior towards the surface of the sponge we distinguish 
this as the radiate type of skeleton. The skeleton of the vast 
majority of Tetraxoiiida is either actually radiate in structure or 
derived from tlie radiate type by further modification. In many 
Slellettidae, for example (fig. 31), we have atypical radiate skeleton 
in which a large number of the spicules retain the primitive tctrac- 
tinellid form, though associated with oxcales, while in Tethya the 
skeleton is arranged in a similar manner but only monaxonid spicules 
are present. From the radiate we pass to the reticulate type of 



(After Mlncbin und Dendy. A, B, C frou) Lankeftter's Treatise an Zoology, D froia 
Tram, efZooit Soc, of London, vol. xii.) 

Fig. 32.— Evolution of the Pseudoceratose Reticulate type of 
Skeleton, as seen in A, Riniera] B, PachychaHna; C, Chalina; 
D, Spinosella plicifera, 

sp., Spicules; spg,, Spojjiiu; fn.f,, Primary fibres; £./.« Secondaiy 
(connecting) fibres. 
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skdeton which characterizes the majority of the so-called Monax- 
oadlida. This is derived from the former by the establishment 
of secondary spicule-bundles connecting the primary or radial 
bundles together, and the transition is usually accompanied by loss 
of the cladi of the triaenes and by the development of a nuLssive 
irregular form on the part of the entire sponge. An intermediate 
condition is found in some of the imissive species of Tetilla (c.g. 
T, limicola), in which the spicule-bundles are wry well defined 
and form distinct primary ** fibres '* in the interior oi the sponge, 
but no distinct secondary or coxmecting fibres are yet developed. 



Koy.!! Society of Loniluti.) 

Fici. 33. — Dendritic, Euceratosc Skeleton of DendviUa vo'^ca. 

In the Sigmatomonaxonellida. derived from the Tctillidnc, tho 
reticulate type of skeleton is almost universal, and in this group 
an entirely new element is introduced into the skeleton with the 
development of a “ horny " ct?menting material (spongin) which 
unites the spicules together in the fibres. At first smiill in qu.'intity 
{Renirra, fig. 32, A), the spongin cement gradually increases in 
proportion to the spicules until in many ChaliTiinne (fig. 32. It. C) 
and Desmacidonidar the spicules become completely ('lubcddetl 
in it, and the Jibres may be formed chiefiy of spongin, with only 
a core of spicules. The complete I’liclosiire of the .spicules by 
spongin at a very c!arly stage cuts off their food supply end causes 
arrest of development!! Finally, in some ('halininae (fig. .’,2, D) and 
Desmaridonidae the spicules entirely disappear from the interior 
of the fibre, and if at the same time they happen to be absent from 
the intervening inesogloea wc get a skeleton composed (‘xcinsively 
of horny matter or spongin, to which the term psendocmitnse 
mav be ajmlied. In tlie sub-family Ectyonivae the .skeleton bev 
coines modified in an intere.stinjj rnannef by the development of 
“ cchinating " spiculcis, usually acanthostyles or acantholylostyles, 
whose bases are cemented on to tht^ fibre by sjxmgin wliile :h(*ir 
apices project into the surrounding soft tis.siies. These doubt le.s.s 
serve as a defence against intonial parasites. In Afirlas. tlu’sc 
echinating .spicules may persist after the sjiicules liave emiirely 
disappeared from the interior of the strongly deveh)ped hc>rny 
fibre. In the Axinellidac all the spicules in the fibres are typically 
more or less ecliinatiiig in character and the fibres become plunu*- 
likc. 

Very frequently a special dermal skeleton is d(?velopcd in thi; 
ectosome altogether distinct from that formed by the eladi of the 
triaenes (when these are present). Thus in the (leodiidae (fig. 23) 
the thick cortex is almost filled with dtmsidy packed slerrasters. 
In many forms there is a dense laycT of small radially arraiigj'd 
inoiiaxons at the surface of the sponge, whose projee.iing ajucfs 
form an cfficicmt jirotection. In the reticulate forms the ecto'-^'ine 
is usually a thin clermal membrane' supported by a reticulate f!- rj7ial 
skedeton of slightly different structure from tli<‘ “ main ” 4:«*lf1on. 
In cases whiire a special stalk or a root -tuft is developed w(! 
also find a special and appropriate skeleton in connexion tli^-re- 
wiih. 

In tlu‘ so-called Lithislida alone amongst the THraxonida do 
we find the .spicules (desmas) united together by silica to form a 
coherent skeleton, sometimes of stony hardness, very different 
from the clastic, flexible skeleton resulting from ihi? development 
of spongin, and analogous to the condition met with in the Diclyo- 
nine Hexactinellids. 

The mirrosclcrcs usually play quite a subordinate pari in the 
formation of the skeleton, being scattered irregularly throughout 
the mesogloea, though sometimes (Geodia, I'ethya) the asters may 
form a definite cortical layer. 

Eucevatosa . — In the tnie homy sponges, if wc neglect for the 
moment the presence of foreign bodies, wc may .say that the .skeleton 
cooaists from the first exclusively of spongin, secreted (by special 


spongoblasts) in concentric layers to form visry well defined fibres. 
In the most primitive forms (Aplysillidae) this horny skeleton is 
dendritic in arrangement (fig. 33),' compo.s<xl of fibres which rise 
vertically upwards from the base of the sponge (wliere they may 
be expandt'd to form a h(»ruy basal oiiticle which serves for attach- 
ment) and ramify towards the suiiace, whore their a])ices push 
against tlio dermal mombrant' and cauwse it to project in the lorm 
of " conuli.” No reticulation is formed in the simplest cases 
{Aplysilla^ Dendvilla), but in Mcfifilopastas secondary' connecting 
fibres are established (in rekitioii, tloubiless, to the increase in size 
and massive form of the s]K>ng(r), and the skeleton thus simulates 
the pseudoceratose reniculate type of the Siginatx)monaxoiiellida. 
In Darwhiella we have, in addition to the demlritic skeleton, isolated 
“ spicules of spongin scatttn(Hl irregularly tliroiigh the mesogloea. 
The j^resence of these s]>icules, whic.h are soineliiues, though by no 
means always, hexactinelUd in lonii, has given rise to much specu- 
lation as to the. ])Ossiblc relationshq) of the Aplysillidae to the 
siliceous Hexactinellida. Until we know mon' about tlieir origin, 
liowover, we may oerhaps Ix'st regard iheui simply as detached 
portions of the general ski'h'lon secretial by isolated groups of 
spongoblasts. The genus MesalopaisUu l»)ims a natural transition 
to the Spongeliidae, in which the reticulation of the lu;rny skt'leton 
is an almost constant feature, and in whic.h Uk' b'mh'ncy to sujijde- 
inent or replace the S])Oiigin by fort'ign boditis (sand, broken syucules) 
is very strongly marked. In extreme c.isi's the skeleton is composed 
almost exclusively of sand (e.g. R^awwopvmwa), and the whole 
siumge looks like a mass ot sjiml stuck together by a minimum ol 
soil tissut's and spongin cenu'iit. Such “ arenaceous sponges 
also occur in other groups (e.g. Desutandimidar). The culminating 
point in the devclo]>ment of the true horny skideton is found in 
the Spongiidac (o.g. Euspovifia), but even in tlie bath sjionge (fig. (») 
wc commonly liiul sand grains or otluT foreign matter in the in- 
terior of the primary fibres. I'hc vahu' of tlu* s]H)iige lor domestic 
purpf)ses depends ujion the softne.Hs and elasticity ot the fibre, the 
closeness of the me.slu‘s, and tJie relative absence of sand, 

HistoUniv, 

There arc two primary ti.‘<suc-lonns in sponges, the flat pavement 
epithelium and the epithelium composed of clioanocyles or collared 
cells. The former covers the whole ol thi' exleiiu l .mirface of the 
sponge and, except in the simpler ( alcarea Jlomocoela, it also 
lines a considcTable portion of liu' eaiial system. The latter lint's 
practically the whole ol the ]*rimiti\’e gastfal cavity In Iht' Calcarea 
Jlomocoela, but in all liightT types becomes restricted to well- 
rhfmed " tlagellated chambtTs." A g( latinoiis " mt^sogloea," which 
must be rt'garded ])rimarily as an iiilercelhilar substance, appears 
Ix'fween tiu^ i)rimitive outer and inner layers of the sponge-wall. 
'J'his contains primitive amoeboid wandering cells (archacocyttjs). 



J*'io. 3.p- llishdogy. 

1, Pavement e'pilhrtliiim from the u])]»er surface of an oscular 

diajihragm ol Vosniaevopsis tuilsovi. 

2, Chamber diai)liragm ot Vermaevop-is niarvnx', nnifi.c, Myocytes; 

Exhalant apt^rturo of flagellated chamber. 

3> 4. 5» Amotsbocytes of Lcucandra philliprn.<-is (the one shown 
in 5 apjiears to be feeding by means ot i)seudoj>odia upon the 
collared cells (c.t.) of a flagellated chamber). 

6, Section across an inhalant canal (/.r.) of f'tc ^ivronoides^ showing 
an ovum (ov.) suspended from the wall, apparently awaiting 
fertilization; sp, spicules. 
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which nveiise to the ova and spermatotoa> and also various other 
cells wmcli <are now generally believed to migsate* into it Irom the 
piiimtiva pavomimt epithelium (dermal epi&elium) of the outer 
surface^ such a.s scleroblasts, various connective tissue elements 
andxonitmctile hbres. 

Pawtmni Hpithdium (fig, i). — ^I'his always consists of a single 
layer of polygonal ctills, which are usually hat- and very rardy 
(Oscars/iif) , provided with cilia or flagella. They may be glandular 
and. may -secrete a definite cuticle (as in many Kuceratos^. They 
me^ • also > be highly cou tractile. 

Forocytes. — In certain Calcareous sponges (L$ucosoUniu) it has 
been shown (by E. A. Minchin) that the primitive inhalant pores 
(prosopyles) are formed as perforations in certain of the pavement 
epithelium colds, which acquire a tubular form and extend through 
the -mesogloca from the dermal to the g^tr^ surface. The outer 
portion of cacli jHirocyte forms a contractile diaphragm which 
doubtless <regulates the admission of water to the gastral cavity. 
The porocytes are sometimes conspicuous on account their highly 
granular character. 

SdsfobUnatfi. — Wt* may distinguish three kinds of sclcroblastsi, 
according to the chemical character of the skeletal material which 
they secrete; those are calcohlaats^ silicohlastS' and spongohlasts. 
The calcoldasts and silicoblasts (fig, 35, h’^n'j form tlicir respective 
spioulos, at any rate in the first instance^ as intra-ccl^lar ^(perhaps 
sometimes inbra-syncytial) secretions) though we must suppose 



{After Schubc nnd Soll.i.s.^ 


Fig. 35. — Histology, 

4 ^.Cplleucy.icair(>ni Thcnea mv^ricata, 

l», Clumdrcnchyw (with sjncules) froiu CfJrdCliiU^t■ce^n(iclal?r^m, 
C.Cysl^ichynv*, from Pcuhymatisma johft^tqk},, 
irqm Drag, mustr a. nomtim, 
e, Myocyics and coUetuCytos, from Cjin^cfiyr^i^ barltatfi*, 

}, Tbesqeyte, from Thmca 
g, CoU;i.r,cil cvU,(ciioapcc;ytcb iTp3XL,Sycm^,raphanus», 
h-^n, Silicoblasts ur mollR'i'-cells, in which diij^cut fox;;^^ ,$il^^ous 
spicules arc being si'creted. 


that in the case of laige spicules the later stages in growth are accom^ 
plished by the activity of several or many scleroblasts in co-operation. 
Ilie spongoblasts (fig. 7) appear to co-operate with one another in 
the formation of the spongin fibre from the beginning. Th^ arc 
found only around the young, growing fibres, where they occur in 
largo numbers, forming a kind of sheath of somewhat flask-shaped 
cells, each* placed at right angles to the surface of the fib^e and with 
the nucleus in its broad diste,! end. . The spongin is secreted in 
concentric lamellae and is obviously intercellular in origin, and 
probably of the same nature as the cuticle which often occurs on 
the surface of the sponge, 

Conmetive-tissue Hlementf ;. — The. following arc the chief forms 
assumed by the mcsoglaea according to the nature of its connective- 
tissue cells and intercellular^ substanc^^. («) Collemhyme, consisting 
of a clear gelatinous i^a^x wUh, branching stdlale (fig. 

35, a) embedded in it; {h) Sarcpntihyme, in which the quantity of 
interc«5lliilar matrix js gPt^tlyrcdiiceVl and the coiiS^Vctive-tissue cells 
are closely packed together; (c) CysUnchyme (fig. >, ColL, fig. 35, c), 
consisting of dosc-pago^^val, vesicular colls with fiiiid contents and 
strands of protopla^jn ra^Mting. froxn the nucleus to the periphery; 
{d) Chond¥€ytchyme (fig, 35, ft),, somewhat resembling cartilage in 
texture and with a very large aihount of iptcxcellular matrix. 

'I'he name d$ 6 macyt^^^is^ been given to certain slender connective- 
tissue fibres d) often united in dense bundles or laytTs, which 

occur es]>ecially In -the cctosome of many Telraxonida, giving rise 
to a fibrous cortt'x-oi leathery comfi^tence. 

Contractile Fibres, — Muscular fibres ox , myocytes (fig. 35, are 
of common occurrence, especially in relation to various parts of the 
canal-system, Iho diameter of which appoar^i to ho ^^gulated by their 
agency. 'I' hey may form definite sphincters arp.und the vents 
or in other places (fig. 34, a), or they may form tr^njwersc bands 
lying in th(^ floor of ])ore-beiaring grooves, by the contraction of 
which the lips of the groove are doubtless approximated and thein- 
curreiit stream of . water shut off (Espcrclla ni^rrayi, Xenq^pong^fL, 
palvUiformis), 

Endothelial CeUs.~\-t\ many s])onges Ihv developing embryos. are 
cnclos<‘d in definite capsiihrs composed of flatt(m(‘n polygonal cc*lls, 
the whole being einhedded. in the me»oglo‘ia. The origin ol; the 
ta^lothelial cells formii^ the- capsules is doubtful. They sometim^ 
aid in the nutrition of the deveioping (‘mbryo (etg, 'm^fitelo^pongt^ 
fiajbellijormis)* 

No n^ryous. eh-!mcitts,,nor sensory cells, of any kind, have as yqt, 
b^cu,rerx»guized with a^y degt^'v of certainty in s|M)nges, in spiic 
of ! various lufiroic attempts to d^'mpnstratu thtdr exisri^nce. 

Cells or, ChqanucyUts 35» — These arc quite the- most 

characteristic histological eluinents met with in sponges. Although 
cj^hibiting vujipus,mmor differences in structure, and still more as 
rcg^Tfl.s sizt\ they always show the same essential iwUures. Each, 
consist; usually of ap oval or rounded body (frecjuently api»!aring 
polygonal from, the pressure of its fellows) surmounted by a more 
or less cyUndripal or f unnef-shap^d pollard which surrounds a single 
j long,^ whip-Uke, flagellunx,. 

I jjrojecting from th(p apv^c 
! of the c« 3 l. The collar is 
; a fdiny„ transparent, ex- 
tension of the cytoplasm 
(cell - proto] dasni), which 
can be coiuplori'ly with- 
drawn. T he fi agcfl 1 ii m .m£^y 
also be withdrawn, and 
in preserved specimenw^j 
neither colhir nor.fl^gellum 

is usiwdly vi.sibh\ Tln'eeh 
is usually broadt'st at the 
base and narrowed to form, 
a. neck or " collum,” bcr 
nealh the epUar. The 
nucleus may be. situinktcd 
either at tljc base or at, ^ 
the apex of the cel,l-l»ody 
or between, the twp. This 
collar itself is often a more , 
comisUcated structure than (After F. E. Sduiher) 
appears at first sight It Fig. 3 (».-- Collfired O ils of 
may be provided wifh one qra^ca, 

or two transverse hoops, NucKmis; //, Fiagelluiii; c, Collar, 
liresumably serving to 

stiffen it (Ascandrf^ialcctta). In.juauy cases the. collars of adjacent 
ehoan^cytes have.bcQit observed .to be connected by a definite 
membrane which strutohes from one to tlie otluir at I Up level of their 
niargins. This is known as $ollas's uwmbrai^^ but it is. ap|jarently 
not a permanent structure, and fhe circuin.staiicos under which it 

S irs require clucidatip^v^ He^^aictuiellida thp.form of the 

ed, cells appears to be- somewhat unusual (fig. 30). 

Arfhemacytes * — The, tenu “ arcliaeocytes ” has bi^c'a applies^ to 
certain unditfertm tinted amoeboid cells wliich m<lkc their appearance . 
at, an, extremely early s^ir^in; tUa ontogeny ^ and some of which 
persist, throughout life, with .httlp.it auy, modificatipUj aa tho 
hoc^^ of it ho. adult spongy,, while, oth^s beptunq.g<W'7«^liP,.diff^T-. 

> eritiated into ova and spermatozoa. 
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aro amoeboid cdU. oloeely resembbo^tbe 
or white blopd corpuscles of higher animals. Tlxcyr 
commonly have blunt, lobost? pscudopodiHj, and tbe cytop^sm is 
generally m«re or lesn densely charged vv4th refractive gfanulps. 
They have tlio power of wandering from place to plaoo throu^ ^ 

mesogloea,(fig. 34» i-^)* 



r 

(After Pol6jacfr at)!.. Sohnkse.) 

Fig, 37 — Spermatozoa. 

o-A, Develoivment of SiH»nnatozo<i i.u Sycon raphanuf ; IMaturq 
SpenuatozoiV ; 7,. Sperm-ball in, M;«sogloea. of 0 $car 4 lA loJi>ulayis\ 
k, ^tove Spermatozoon. 

G€$\mrcvlh , — The ova,(lig. 34, 6) are, formed from ainptibo- 
cytes, which, grow to a large size and fina41y withdravy their, 
pseUidoi^odia and acquire a rounded form. They have large 
nuclei with a very distinct nuclear mtaubrane and commonly 
a conspicuous nucleolus. The spermatozoa (iig. 37) closely 
resemble those of higher animals, consisting eadi, of a small 
“ head/' comj>osed cliicfly of chrpihatin miiferial, and a slender 
vihratile “ biil " comiJO.sed of cytoplasm. In tliis caso the. 
anMJebocyle gives rise to a single sperm mother-cell (suernmto- 
cyte,).8or]iotimes euclostid in oue, or two covering cells. The 
nucleus of the spermatocyte undergoes re])eated mitosis and 
a " s|>e^ni-biiU " is produced which is either enclosed in the 
coveiing evU or in a special endothelium simii'ir to that.wliich 
suiTouncls the segmenting ovum. The germ-cells occur scat- 
tert'd through tlu? mesogloca and are not aggregated in gonads, 
so that we cannot speak of “ovaries” and “ testes” as in 
higlicr- types. 

Jh'pfodmHon. 

Reproduction in sj)ongt5s may be efTocted in one of three 
y^dkyai (i) d'he first is by vegetative budding, followed by 
separation of the buds and llius difhjriug from the ordinary 
budding which leads merely to increase in th<t ,size of the 
spongo-icciony. This jirocess hius Ixjen obst^rved in many 
Leucosolimia, Oscarillat Lophocalyx, Aplystllu), 

(2)\ The second way is by th<! formation of si)ecudi/,<;d npro- 
ductivo l)odies known as qenwmle?.* This proo(;ss is best 
know’U in the fresh‘Wat<?r sjx)nges (Spoiigillinae), where it has 
been developed as a sjiocial moans of tiding over unfavourable 
periods during which Uie jiarent sjignge is lialde to be destroyed 
by cold or drought. Each gommule consists of an aggregation 
of amcK'boid cells (sUilO('ytes) densely charged with nutrient 
granules and enclos(?d in a protectjytJ horny envelope whicli 
may be strcngtjicned by a layer of special spicules. The ri|>e 
ge^ilpuule is v<uy resistant to adverse conditions and. is capable 
of rt;mainiug dormant for a lengthened jjeripd, and of develop- 
ijjg into a new sponge on the return of favourable conditions. 

In temperate climates the gemmnles rtjraain dormant through- 
out the winter and develop in the spring, the develo])tnent 
being very similar to that of an ordinarv tertilized ovum 
except that it btjgins at the ” morula stage, with tJie 
numerous statocytes representing, the blastomeres. (3) The 
third way is by the union of ova and sptTinatozoa to form 
zyqotes, whicli undergo segmentation and. develop into tlie 
adult through a more or le.ss comidex series of ontogenetic 
stages* Previous to fertilization tin; ovum undergoes a process 
of maturafioii accompanied by the oxtnision of two polar 
bodies, as ip higher animals. Yery little is known aliout tlu? 
actual process, of fertilization, but it appesars probablq that 
this is eflfcted in the inhalant canals of the paremt sponge, 
where the ova luive been observed susi)cnded from the ei)ith(.- 
Ual.liniug of the canal in. m, b). After fertiliza- 

tion they ai)pear, usually at any rate, to migrate back into 
the mesogloca, whtu'c they become surrounded by eu(i<^fhelu4-.t2gp- 
;ades and undergo segmentation. In Stchsponpts fl^helliformH tlui 
cells of the. capsule are of. gigantic size and are attached to tlie 
superfici?,! blastomeres of the developing embryo by protoplasmic 
procas.sus, through which, np dqubt, niitrihmnt is ,pa.^scd from the 
parient to tlm embryo. 

Efnbryoloqy, 

T!i(! se; T . ji^f.tion of the ovuni‘aj)])cars to lx?, in all casiJs complete 
or holoblastic, and th' youn," spungi; u.aially leaves the parent in 


the fonn of a free-swiinn\ifi[g ciliated lar\*a, which, aftf>r fisemg itself 
to some object, undergot\s a metamoi^hosis and ‘then grows into 
the adult form. The details of dcveloj>nicnt appear to differ widely 
in different species and various intm^retations have l>^en placed 
uponrsomewhat limited and discrepant observations. 

One of the best -known cases is that of the calcareous genus Sycon 
3^)- Thf> h'rtilized ova dtw'clop into ciliated lar\'a<* %vithm the 
parent sponge^ embedded in the walls of the radial chambers, in 
thtiir cnaothehalf capsules. Each divides first into two, then into 
four..amV then into eight equal and similar blastomdccs by successive 
vertical clefts. The eight -ct'lled stage (lig. 38, h, c) ha?^ the form of 
a somewhat flattened cushion, with an axial cavity w’hich is the 
beginning of the blastocoel or segmentation cavity. A horizontal 
deft nmv .divides each blastonuTe into a soimwvhat smaller, iii)per 
and a somewhat larger Jowht. portion, and the sixteen blastoniores 
arrange Iheinselvcs in the form of a hollow sphere surrounding the 

columnar, 
acquires 
. multiply 

more slowly and are characterized by tju;ir coarsely granular appear- 
ance, They are destineil to give rise, to the tlermal layer anti its 
derivatives (including avchaeocytes ?) and never become flagellated.* 
The blastosphero or blast ula (fig. 38, r) is nf)W' complete, the 
blastocfx'i being complt^lely suiTounded by a single layer of cells 
dillureutiated, h(>vvever,, into two groiqjs, g.lslr.il :.i!d tleVinal. The 
large granular (dermal) cells now become i" , .„,«:inaled, but this 


arrange inemseivcs in ino form of a hollow sphere siirroun< 
blastocoel. The, smaller cells multi])ly rapidly ; .nd become co 
while still remaining as a single laytT. Jcach oru^ prestmtly 1 
a. flagellum (*' ciliuin ”) at it,s outtii; eml. Tin* larger cells r 



1 i\ •••<., 

(After F. £, Schnlw.) 

Fir. 


38.— I>evelopmcnt of Syron 


<z, Ovum. /, 

hj Ct Embryo with 8 blastonieros 

(i>, top view, r, side view). g, 

ri, Blastosphert; {bla.stiila). //, 

e, Earva at time of escajH; from 

])arent. 7, 


Invi<gin:i.(ion of flagellated 

crlls. 

(i.i.slrula attached by oral fee* . 
Vdiiiig sponge (Olyntlii) 

sfagr). 

'f op view of young sponge. 


is, only a ,te^I^)o^a^y conrlitioii, prf)l)ably to bo explained o.s the 
mechanical result of the pressure of 1hesj>icides of tho^rent .sfionge. 
The so-called ” j)seudogastnila ” thus forirurd escapeg by rupture 

* According to K. A. Minchin, the first-formed granular cells ;ue 
" archat^cyte.s," which migrate into the int<?rjf>r of the larva wJiiit 
their place? is taken by granular cells formed by modilica-tion of tlx: 
neighbouring flagellated cells. Thf? later-formed grnnuljw cells 
are destined to give rise to the <lerTii;',l )ay<*r r»f tlie adult, while the 
n maining flagellated cells form the layer.ti- 
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o: the parent tissues into a radial ilagellatcd chamber and pas$c5; to 
the exterior with the outgoing stream of water. The invaginated 
donnal cells are pushed oiit again and the “ amphiblastula ” swims 
away (fig. 38, e). (Possibly the granular dermal cells, by prolifera- 
tion, may form a .solid mass blocking up the blastocoel comi^letely, 
so that we have a solid embryo.) The larva now fixes itself by 
the anterior flagellated polo (which, according to Schulze, becomes 
permanently invaginated, thus giving rise to a true ganriila, fig. 
38, /, g,) and the dermal cells sprcjad themselves out over ihe gastr^ 
ceUSj which they completely cover. The fixed larva ('* pupa '*) 
con^sts of a solid mass of gastral cells enclosed in a single layer of 
now flattened dermal cells. I^esently the gastral ca\'ity appears 
(or reappears) in the middle, around which the gastral cells arrange 
themselves in a single layer. The young sponge elongates upwards, 
some of the dermal cells form porocytes which become perforated 
by prosopyles, others nxigrate into the gelatinous mesogloea and 
form scleroblasts, from wliich spicules are developed. The cells 
of the gastral layer acquire collars in addition to their flagella, an 
oseulum is formed by perforation at the ajiex, and the young sponge 
l)cdns to feed- It is now in the Olynthus coinlition (fig. 38, h) 
and is exactly comparable to a sinijile J.cucosolonia individual. 
As it grows older radial flagellated chambers are biuldcd out around 
ihe ccmtral gastral cavity and the collared cells lining the latter 
are replaced by pavement epithelium derived from the dermal 
layer. 

’An interesting account of the (Icvclopmcnt of Leucosolenia 
(CLUhrina) hlanca has been giv«?n by E. A. Minr hin. Segmentation 
is regular and comiflcte, resulting in the fomiation of a llollow^ 
ciliated, oval blastula (fig. 39, A), with a large blastocoel and a wall 
composed of a single layer of columnar flagellated cells and a j^air 
of v^ large granular cells at the posterior pole. The latter are 
primitive archacocytes and arc destined to give rise to the amoebo- 
cytes and germ-cells of the adult. The flagellated cells will give 
rise to all the other cells of the adult, both dermal and gastral. 
The larva becomes frecj-swimming in this condition. Hero and 
there individual flagellated cells (desfintjcl to form the cells of the 
dermal layer) lose their flagella and, becoming amoeboid, migrate 
into the blastocoel, which presently becomes completely filled with 
such cells. The larva is thus convcrttKl into a solid " parenchymula,** 
in which the archacocytes remain uncharniod in their original position 
at the posterior extremity. Jt now fixes itself find flattens out upon 
the substratum in the pupal condition. Huring the metamorphosis 
which now ensues the majority of the cells of the inner mass (dermal 
cells) pass out to the exterior again between the fiagellatcd cells 



(After E, A. Minchin.) 

Fig. 39. — of Sponge Larvae (semi-diagrammatic). The ciliated 
(gastral) cclls^e left blank; the dermal cells art* shaded, and the archaeocytes 
arc granulated. 

A, Larva of J^eucosolenia {Clathrina) hlanca. 
if, Of Leucosolenia (Clathrina) reticulum, 

C, Young larva of Leucosolenia (or p.sf‘udogastrula stage of Sycon)^ 

Df Late larva of Leucosolenia (or newly -hatched larva of Sycon)^ 

E, Larva of Oscarella. 

E, Parenchymula larva of a siliceous Monaxonellid (Myxilla)% 


(gastral cells), over which they spread themselves in the form of a 
dermal layer of flattened epithelium. Some of the dermal cells, 
however, remain in the inner mass as porocytes; the primitive 
archaeocytes have divided up into amoebocytes ; and porocytes, 
amoebocytes and the cells of the gastral layer arc all crowded 
together in the interior of the pupa. The pupa now elongates 
vertically. A gastral cavity appears in the interior. The cells of 
the gastral layer arrange themselves around this cavity and deve''^j» 
their collars and flagella. At first, however, the gastral cavity is 
lined by the porocytes, which presently separate and migrate out 
wards.i Scleroblasts migrate inwards from the dermal layer an<I 
secrete spicules. An oseulum and prosop^dcs are formed as in 
Sycon and the Olynthus stage is reached. 

The development of sponges in general appears to be characterized 
by a remarkable want of uniformity in the arrangement of the 
different kinds of cells of which the larva is composed. Two, or 
possibly three, primary groups of cells are universally prt!se*nt; the 
flagellated cells, which will give rise to the collared cells ol the adult, 
the non-fla^ellated (granular) cells, which will give rise to the dermal 
layer and its derivatives, and possibly llie primitive archaeocytes 
(perhaps to be regarded as undifTeroiitiated blastomeres). It inay 
be considered as doubtful, howtjver, v»*hcther the prinnti\'e archaco- 
cyto can in all case.s be distinguished from the primitive dermal 
cells. The latter arc in some cases (amphiblastula type) grouped 
at the posterior pole of the larva (Sycon), while in other cases 
(parenchymula tyj)e) they may pass inwards and completely fill the 
interior, blocking up the blastocoel and perhaps also irtjcly projecting 
at the hinder end (fig. 39, P). At the time of the metamorphosis 
the dermal cells ppss to the outside and come to completely enclose 
the gastral cells, so that the two layers acquire their proper relative 
positions. The sponge larva in many respects closely resembles 
the ('oclcntcrate “ planula,** with its ectoderm and endoderm, but 
it is very doubtful how far this comparison is valid, and in the present 
state ot our knowledge it is perhaps belter to avoid the use of the 
terms ectoderm and endoderm in dealing with the sponges altogether. 
The idea naturally suggests itself that the two primary layers of 
the Sponge correspond to those of the Cioclenterate, but in a reversed 
position, the inner layer of the one being the outer layer of the other, 
and vice versa, and this idea has found expression in the name 
Enaniiozoa which has been proposed for the group by Yves Delage» 
but which has not met wilfi general acceptance. 

Physiology, 

Comparativt?ly little is known of the phvsiology of sponges. The 
most obvious exjiression of the vital activity of the 
organism is the stream of water which flows in through 
the dermal pores or ostia and out tlirough the vents or 
oscula. That this stream is maintained by the unclulatory 
movements of the flagella of the collared cells there can 
be no doubt, but the fact that the inovcmemts of the flagella 
of dilferent cells are not co-ordinated, so that they do not 
act in unison, indicates that the m(‘chanical problem 
involved is not so simple as is usually supposed. There 
can be no doubt that the incoming sl:r<*{i.m brings with 
it minute food-juirlicles, consisting of fragments of organic 
matter, alive or dead, and also the oxygen required for 
purposes of respiration ; while the outgoing stream removes 
faecal products and waste mailer ((?xcr(‘ta). The rate ot 
flow apjHMts to be regulated by the opening and closing 
of the pores and vents, or of int(’rmediatc apertures such 
as the apopylcs or cxhalant t)p(?uings of the flagellate 
chambers, Tliis opening and closing may be cflcct^ by 
the activity of definite muscular sj)hincteTS (fig. 3.J, 2) of, 
in the cast;’ of some prosop^'les, by the contractility of the 
porocyttjs themselves. 

The ingestion of tlic food particles is no doubt effected 
in large measure by the collared cells, which seem to feed 
much in the same manner as independent collared monads 
(Choanollagcllata). It seems not improbable that Sollas's 
membranem ay bo a temporary structure wliich assists in 
arresting food particles as they pass through the flagellate 
chambers. There is reason to behove also 1 hat iimocbocytcs 
(in this case therefore phagocytes) may capture minute 
organisms on th(‘ir way tbroii’gh the canal system, and 
even jiorocytes are sometimes creilitod with this power. 
Digestion, ho doubt, is. at any rale chiefly, intracellular. 
The amo(d.)Ocyt('s probably serve not only to ingest food 
themselves but also to receive surplus ’ food from tho 
collared cells and distribute it through the sponge 
(fig. 34, 3). 

Nothing definite is known as to the function of excretion, 
but here, as in the case of nutrition, it seems likely that 
collared cells and amocbocytes arc both concerned. 

* The position of the poroc>^cs inside the collared cells 
appears at first sight very anomalous, but Minchin has 
shown that this condition is actually repeated in the adult 
sponge every time the gastral cavity is obliterat 
contraction* 
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Sponges, as wo have already seen, possess no special ntrvons system 
and lio special sense organs, and the power of response to stimuli 
aopears to be very limited. Many sponges probably have the power 
of contracting as a whole, which may in some cases be due, in part at 
any rate, to the presence of bands of muscular fibres, and Sollas 
observes that in Pachymaiisma irritation of the oscular margin is 
invariably followed after a short interval by a slow closure of the 
spliincter. The power of movement in adult sponges is. however, 
t'hicfly confined to individual cells acting independently. The young 
larvae, on the other hand, swim vigorously about by means o? their 
eilia or flagella, whose movements must obviously be co-ordinated 
in order to ensure the progress of the entire organism in definite 
direction f;. 

TIk? rat e of growth of sponges appears to be ver>' rapid. A British 
i-pecics of Hvmeniacidon is said to form a crust measuring a foot 
in dianKiVer in so short a period as five months. With this rapidity 
of growth must be associated the fact that many sponges, nuirinc 
as well as frcsh-walcr, appear to be annual. 

Distribution. 

The vast r.iLijorily of i;ponges are marine, only a single sub-family, 
the Spongillin;ic‘. liaving acquired the habit of living in fresh water. 
The Spon ddinru' arc, however, very wididy distributed, being found 
in lakes and rivers in all parts of the world. Marine sponges occur 
cvorvwhcre. from low- water mark to the greatest dc'pths, but certain 
localities, such as th'* (Julf of Manaar, Port Phillip and Port Jackson, 
a])})e;Lr to be much richer than others bo1 li in individuals ancf specks, 
'file lle.\actin(^llicla ar<; essentially a tloep-water groiqi and are there- 
fore mueli more rarely met with than other forms. The 'I'etTaxonida 
and luiccralosa abound in shallow and in moderately deep water, 
and a coinjiMratively small niiniber ol !;]K‘cies of Tetraxonida occur 
at gre.it depths. Both are dominant groiijis at the present day, 
rc'jn est'nted by very large numbers of sj^ecics and individuals. The 
My.vo.spongida are "comparatively rare and represented by very few 
spc’cies. The Calcarea arc common in tlie littoral region, especially 
in sheltered situations amongst nx'ks and s(‘:iwe<'d. 

Most familu's and even genera of spong('s (‘njoy a very wide 
geographical range, very many being cosmopolitan. Species are 
usually much more restricted in distribution, but even here there 
arc soinc noteworthy exceptions, and future research* “S will ]>robably 
show that many species from diltcrcnt localities which are at present 
rt'garded as distinct are connected by intermediate forms living in 
intermediate situations. 

'Vhere ajipcars to be a woll-mark(;d relation between temperature 
and the power of spongin-secretion, and as a result wt* find that 
spongt's with a really wcll-dev(’lojH'd liorny skeleton (whether 
Purrratasa or Pscudocevatosa) are usually only mot witli in com- 
paratively warm waters. This fact brings about a striking contrast 
between "the sponge-faunas of dilTerent latitudes. 

Classification. 

The classification of the Phylum Porifera, the characters of which 
lia\ e alreaily be(*n givtni, is as follows : — 

Sub-phylnm and Class Calcarea. Sponges with a skeleton 
composed of carbonate of lime, commonly in the form of isolated 
spicules whost* most usual shape is trirailiate. 

Ovd r i, llomocoda . — ('alcarea in w'hich the gastral cavity and 
its outgrowths are lined throughout by collared cells, Tiiis order 
is sometimes divided into two families, ('Ifithrinidne and Loueo- 
soleiiiidac.bnt it is doubtful if this distinction can lie maintained, and 
by some writers only a single genus (Lemosolcnia) is rtreognizod. 

OrdvY 2, Heterorocla . — (ailcarea in which tlie original lining 
of the gastral cavity is partly replaced by pavement C‘i)i 1 .h('lium, so 
that the collared cells are confined to sejiaratc flagellat<!d chambers. 
This order includes the living families Lencaseidae, Syeettidae, 
(Irantidae, Hcleropidac, Amphoriscidac and I’harctronidac (witli 
only two living representatives but numerous kissil forms). The 
relationships of the anomalous Astrosclcra (fig. 25), for which tlie 
family Astrnsclrridae has been propo.sed by J. J. Lister, must .still 
be regarded as prolilemalical. 

Sub-phylum Kon-Calcarea. — Sponges w’ithout any calcareous 
skeleton. 

Class and Order Myxospongida. — S ponges with no skiihd on ; wdth 
simple canal .system and usually large flagellate chamlxTs, (The 
absence of skeleton is primitive and not due to degeneration.) This 
class is sometimes divided into two families — Halisarcidao, with 
elongated, sac-shaped chambers, and Oscarellidae, with more or less 
spherical chambers. 

Class Triaxonida ( =- IIexactinellida). Sponges with a 
skeleton composed of siliceous spicules, cither isolated or cemented 
togelhcr Isy silica, and either triaxonid and hexaclincllid in form 
or dcriv^able from the triaxonid and hexactincllid type. The canal 
system i:» sim])le and the flagellated chambers are large and sac- 
siiaptxl, and more or less radially arranged in a netw'ork of trabecular 
tissue, Spongin is never formed. 

Order i. Amphidiscophora . — Triaxonida with characteristic 
amphidisc spicules, but no hexasters, and with a root-tuft of 
anchoring spicules. The family Hyalonematidae, including the 
well-known glass-rope sponges of the genus Hyalonema, is the only 
family recognized in this order. 


Ordi^ 2. Hexasterophora. — Triaxonida whose most characteristic 
spicules are hexasters. To this order bi'long the living families 
Euplectcllidae, Asconematidae, Kossellidac, lutrctidae.Melittioriidac„ 
Coscinojxwidae, Treiodietyidac and Macandrospongidae, and a 
number of extinct families" such as the Ventriculituiae so ci'mmonly 
met with in the Jurassic aiul Cretaceous rock$. 

Class Tetraxonida. — S]xmges with a skeleton composed of 
siliceous spicules, either isolated or cemented together (by silica 
or by SDongin), and either tetraxonid and tetractinellid in form or 
derivable from the tetraxonid and tetractinellid type. The canal 
system is usually complex, with small, more or less spherical 
flagellated chambers. 

Ctrade Tetuactineu.tda.— T etraxonida in which some, at any 
rate, of the megasclen's retain the primiti\o tidractinellid form. 
No desmas are (levelo])eil. 

Order i. Tetrad inelli<la in which microscleres 

and mogascleres are not yet shaqdy dilT('rentiale<l from one another 
and no Iriaene.s arc ilcytJoped. 'I'iie canal sysleni is coinparati^’oly 
simple. This order includes iht* lamily IMahinidae (sec Plakina, 
ante) which forms the starting-]u>inf ot the evolution of the class. 

Order 2. Astrophora . — Teiracliiiellida with Iviaenes and with 
astrose micro.sclenrs, without sigiiiata. 'Ihis order includes the 
families Bachastn'llidae, Tlieiieiclae, StelUttidae, (leodiidac. 

Order J. Sij^mntophora.- Tetractinellida willi triaenes, with 
sigmata for microscliTes (when prestud). williout asters. 'Phis onUr 
includes the families Tetillidae and ^ ainidae. 

Grade (? ord(T) J-iTHisTinA.— 'retra.xcMiida in which the mega- 
scleres form dtsnias, ty])ically united with each ntluT by siliceous 
cement to form a continuous .skeleton, olteii of stony liardriess. Tliis 
group inchuh's both tetractinellid and tuoiiaxonc'llid forms and 
may possibly be ot poly]>hylelic origin. I’he Jathistida bear the 
same relation to the other Tetraxoniila that tlie dictyoinne Hexac 
linelliils l>ear to the lyssacine forms, but in the ])r«‘sent state ot our 
knowledge it is hardly possible to trace tlie natural alhnities of tlu* 
tiunu^rous mc'mbers ot tlie grou]), many of uhicli are only knowui in 
the fossil slate. 'Phi^ lollowiiig are tlu* ])rinc.i]>al families: Tetni- 
Indidae, 1 )esmanthidae, Corallislidae, IMeroinidae, Neopeltidae, 
Scleritmlcrmidae, Cladopeltiilac, Azoricidae, Anofuocladidae. 

(irado Monaxo.mujjda. 'Petraxonida in whiidi tlu* j)riinitive 
tetraxonid and tetractint'llid condition ol the mega.scleres has been 
c*ntirely lost through suppression oi ^.onle of the spicule rays, so that 
none but monaxonc'Uul megascleres remain. No desnias an* 
developed. Ow'ing to the extreme risluction or inodilication of tin* 
skeleton, leading in many cases to r<»n\ »*rgence, the classification 
of this gronj) is extraordinarily tlillicult and the group is obviously 
not monopliylelic. 

Order /. AstrunumaxoneMida. Monaxonellida in w'htch the 
inicroschTe, when pre.si'nt, is some torm of aster. The members 
of this order arc ti» be? regarded as (hseciKhul trom aster-bearing 
lctraciin<*llid ancestors. 

Families. — Kpipolasidac, Tethyidai*, Sjiirastrcllidai* (including 
J lacospoiigiidae) , Clionidae (the Isu’ing sj»onges), Sulieritidae,. 
Chondrosiidae. {U\ Chondvosia theshcleton is entirely suppressed, 
so that it simulates the Myxospongida.) 

Order 2. .SV|?wa<ewewflAv;»;c///V/fl,--Mnn.'JXonelli(la in which tlw! 
typical microscliTes are .sigmata, or other diaetinal forms. Normal 
!!.slro.se niicro.scleres arc absent (though stc.oudary ])seudasters arc 
c*ccasiunally pre.sent). Tlu; memlxTs of t his onh r are to be regarded 
as dcscenclixl from sigr.ia-l»earing tetrar t inelbd ancestors. 

Families. — Maploscleridac (chief sub-hiniilies: (ielliinae, Beni<‘rinn 
Chalininae, Hpoiigilliuae), I)esmacid(midae (chiet sub-lamilies ; 
l.isperellinae, Ketyoninae), Axiru^llidac^. 

Clas.s and Order Fix eratosa.- Non -calcareous sponges without 
Riliceoiis .spicules, but with a skeh'toii comj)osed of horny fibres 
developed iiulependently, i.e. not in relation to any tJiv-i xisting 
fc])icular skeleton. The sk(;le1on is olten su])j>lemehled, or even 
largely rejilaced, by lonjign bodies. 'Phis groii]> includes the bath- 
sponges ami th(!ir very numerous relati(/ns. 

Farnilie.s. — Aplysillidae, Spongeliidae, Sjxingiidaep 


There arc two group’, of palacfjzoir fossil siliceous sponges 
which apparently do not fit into the above .sy.stcnb 
viz. the Octaelinellida , 

and IJetcrartinellida of i#. 

G. ]. Ilinde. The former, 
repre.sentcd by the genus 
Asiraeosponf'ia^ have oet- 
actinal megasricre.s. 'J’he 
latter, represented by the 
genera Thoiiastnella and 
AsteracUnella, have poly- 
axon megaselere.s with an 
indefinite number of rays. 

These may indicate the 
former existence of two distinct i:la.sses of s liccous sponge^ 



(After G. J. llln.l-.) 

Fig. 40 . — Ay octacline and /i, hexac- 
tine sjiiculcs of Astraeosponpa. 
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wbich are, so far as vre know, totally unrepresented at the 
present day^ 



(After G, J. Hindc.) 

Fig. 41. — Spicules of Heteractincllida. 

A , T5^ical polyactinc. n, Kosotto-likci form. C, Z), /i, Nail-like forms. 

Phylo^eny. 

The most recent views as to the evolution and inlor-relatioiiships 
of the principal groups of sjKmges above fmumerated may be conveni- 
ently expressed by the accompanying 
phylogenetic tree (fig. 42). Starting 
with the Jiyj)athetical Protolynthus 
as the a.noestral form of the entire 
OToiip, we see how two divergent 
lines of descent are very early estab- 
lished according to whether or not 
a calcareous skeleton is developtul. 
The ("alcarea are at first simple 
Olynthus forms, Homococla, differ- 
ing only from the iTotolynthiis in the 
presenetj of the calcareous spicules. 
From these are derived, by the pro- 
cess of budding, on the one hand 
reticulate forms (Clatkvina) and on 
the otlKT radiate forms («./»■. Leuco- 
solenta trifocHffra)^ and some of the 
latter (now probably extinct) form 
the starting-point for the evolution 
of the Calcarea Heterocoela, begin- 
ning with simple Sy conoid forms 
and ending with complex Louconoids, 
in which the original process of 
simple budding has been followed in> 
by elaborate modifications of both 
skeleton and canal syst<?ni. 

Turning to the other main lino of 
descent we find at once a conspicuous 
gap between the Frololynthus and 
the simjdt'st known non-calcareons 
sponge; though the analogy of the Calcarea makes it easy to 
understand how the almost Syconoid canal system of the simplest 
Hexaclintdlids, or the j)rimitive Khagon type of other poups, may 
have been derived from the Protolyntlius ancestor in the first 
instance by sini])le bud«Uiig. This line of dtJscent may be regarded as 
continued straight 011 into the existing Myxospongida, with increase 
in the complexity of the canal system, tluc to folding of tlu? chamber- 
bearing layer and the accompanying development of inhalant 
and exhalant canal systems, but without the development of any 
skeleton. The Triaxonida and Kuceratosa would seem to have 
branched oil indt^])endenily at a very early stage from the Myxo- 
sponge lino, before the fiagellatecl chamb<Ts had sufftTed that reduc- 
tion in size which occurs in some (existing Myxospongida and in all 
Tetraxonida. In tluj '1 riaxonid line of desotuit tlie evolution of the 
isliceous skel^'on of primitively hcxactinellid spicules is the leading 
feature, the cfiiial system prcseiA^ing remarkable uniformity through- 
out the group. In the Tetraxonida also the skeleton lias played 
the jjrincipal part in the evolution of existing ^ccies, but the canal 
system too has undergone great modifications. The primitive tetrax- 
unid. tctractinellid siliceous spicules must have arisen quite imlepcn- 
dcntly, their fundamental form being totally different from that of 
the tnaxonid hexactinellid t5r])C. 'I he appearance of differentiated 
microscleres in this group introduceil new possibilities of variation, 
of which full advantage has been taken, and \ve are confronted with 
most interesting evolutionary series, terminating in many viry 



Proto Iynhu6. 

Fig. 42.— Phylog<mctic Tree, 
sliowing tlie supposed reflation- 
ships ol the principal groujis 
of sponges to one another. 


remarkable and at present inexpHcabte spicule Jonas (fig. 29). In: 
many of the more advanced Tetraxonicki, especially in the Chalminae, 
the development of spongin cement also appears as a^new factor in 
the .process of evolution. At first eorviiig merely to flue the moga- 
scleres together into a continuous framework, it ultimately, in some 
extreme cases, completely replaces the siliceous skeleton and gives 
rise to a purely “ horny " skeleton in which all traces of spicules 
have been lost by degeneration. Thus we arrive at a “ Pseudo- 
ceratose “condition (fig. 32, i?) which must be carefully distinguished 
from the condition of tne Euceratosa, which have apparently 
branched off quite independently from Ulyxosponge ancestors. 
Here we have anotiier typical example of tliat phenomenon of 
“ convergence “ which has rendered the classiiication of sponges 
so very difficult. In the Eiiceratose line of descent we start with 
forms (Aplysilla) with large sac-sliaped chambers and altogether 
jirimitivc canal systtun, accompanied by an arborescent horny 
skeleton (fig. 33) of an entirely different type from that of the 
jiseiidocerato.se Tetraxonida. From this we can trace the evolution 
gradually through the vSpongeliidae to the Sjiongii<lae, t he skeleton 
becoming reticulate and the canal system gradually more complex 
with accompanying reduction in size of the clinTnlitrs. The bath 
sjionge perhaps represents the culminating point in this direction. 
Thus it appears tliat l>olh the horny type of skeleton and the siliceous 
sjhcular type have been twice independently ])roduced in the evolu- 
tion of trie Non-calcarea. An analogous case of con\^orgencc is 
seen in the union of originally sejiarate s]ucules into a coherent 
skeleton by means of cement of the same cJiemical composition as 
tiiemselves. This has taken place indejieiiclenlly in the Calcarea 
(Petr onto ma)^ the Diciyonine Ilexactiiiellida and the 1 -ithistid 
Tetraxonida. 


Affiniiies 0} the Porijera^ 

Three main views have been put forward with regard to the 
position of the Sponges in the animal kingdom : (i) lha' they are 
colonies of l^rotozoa ; (2) that they form a subdivision of the 
C'oelenterata; (3) that they arc not Protozoa hut have originated 
from Protozoon ancestors quite independently from other 
Metazoa (Enterozoa). The first of tlKtse views, associated 
especially with the names of James Clark and Saville Kent, is 
supported by the relative inde{)end(?n(‘e of thi; constituent cells 
in the sponge-body and by the extraordinary rescmblani'e of the 
collared cells to the choanoflugellatc or collared Monads. It is 
also supported by the existence of a remarkable colonial form of 
Choanoflagellala {Pwterospongia) in which the collared Monads 
are partially embedded in the surfai’e of a gelatinous matrix, in 
the interior of which amoeboid cells are found. K. A. Minchin 
has shown that even in the adult Lencosolema (Clathrina) the 
collared cells and porocyles have the power of changing their 
relative positions, while migration of dermal and gastral cells 
and consequent inversion of the layers appears to be a common 
feature of the sponge larva at the time of metamorphosis. 
These facts are certainly suggestive of Protozoon colonics rather 
than of Metazoa. On the other hand it must not be, forgotten 
that migratory amoebocytes (leucocytes) occur in probably 
all groups of Metazoa, while the degree of integration and the 
amount of histological differentiation in Sponges are far greater 
than in any other Protozoon colonies knowm U> us. It. has beesn 
argued that the process of sexual reproduction by means of ova 
and spermatozoa is fatal to the Protozoon-colony theor^q but 
this argument is completely disposed of by the discovery of 
sjiermatozoa and ova in the unicellular Sporozqa. On the other 
hand the tx’currence of collared cells lias been held to distinguish 
the Sponges from all other Metazoa, and this argument has also 
been answ'cred by the discover}^ of col hired cells in the larva of 
Echinocyamus (an Echinoderm) by II. Thcel. It would, in short, 
be difficult to frame a definition of the Protozoa whicli trhouid 
absolutely exclude the Sj)onges, Avhile at the same time our con- 
ception of the nature of Protozoa w'ill have to be profoundly 
modified if we arc to .admit, the Sponges within the limits of 
that group. 

The second view, that the Sponges constitute a subdivi.sion 
of the Coejentcrata, is maintained b\’ some vcr\" eminent con- 
tinental authors such as Ernst HaceJeel and F. E, Schulze, 
This view is supported by the strut:ture of the Olynthus type, 
which, as we have seen, forms the starting-point of Sponge 
evolution. The dermal layer of the Olynthus is regarded as 
ectoderm, the gastral layer as endoderm and the mesogloea 
with its contained cells as mesoderm, more highly developed 
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in m<ist Goelenterates. It is also supported by a consider- 
abde amount of agreement in the early, stages of d^elopmenl^ 
up to the formation of the ciliated larva. According to this 
view the Olynthus, or at any rate the imaginary PrafoiyniSftfir 
i$,only a slightly modified gastrula,,and the Sponges^are there- 
fore iEnterozoa without any coelom, or in other words Coelen- 
teraCa. The extramlinary histological differences between the 
Sponges and other Coelenterates (C^idaria), combined with the 
highly characteristic canal s>'stcm and the absence of tentacles, 
are, however, alone sufficient to throw grave doubts upon the 
probability of a close relationship between the two groups, and 
tlvese doubts are greatly strengthened by recent emliryological 
researches, which tend to show that the so-called ectoderm and 
etidoderm are not homologous in the two cases. 

There remains the third view, in accordance with which the 
Sponges are multicellular animals whicli have originated quite 
independently from Choanoflagellate Protozoon ancestors, and 
this is the view v/hich at present seems to have most in its 
favour. It is especially associated with the name of W. J. 
Solias, who invented the term “ Parazoa ■’ for the group. In 
support of this view it may he pointed out that the tendency’ to 
form hollow, splierical colonies, reseml)ling the blastosphere 
stage in the dev(‘lopment of EntcTozoa, is met with in vary 
distinct groups of Protozoa (e.g. Volvox, Sphaerozoum). This 
form of colony is obviously polyphylctic in origin. I'he fact 
tliat tlic scginentation of the ovum leads to such a form in both 
Sponges and KrUtjrozoa is therefonj by no means conclusive 
evidence that Sponges and Entcrozoa lui\^e originated from the 
same Protozooii grouj). While, as has been repeatedly pointed 
out, the universal and characteristic collarerl cells of sponges 
point emphati(villy to a Giioanoflagellate ancestrv', it is impos- 
sible, in tile present state of our knowledge, to indicate the par- 
ticular Protozoon group whi(^h has given origin to the Enterozoa. 
We may tlieii consider the Metiizoa, or many-ctilled animals, as 
a polyphylctic, or at tiny rate diphyletic group, including two 
perfectly distinct lines of destent from the ancestral Protozoa, 
the Spong(vline on the one hand, which leads to notliing higher 
than Sponges, which retain in many respiH’ts tlie cliaracters of 
Protozoa, and the Enterozoon line on tluj other, which h^ads 
tiirough the Coclenlerata to the Coelomata and so on to the 
highest divisions of the animal kingdom. 

Economics, 

All the bath sp()ng<?s belong to the two genera Euspongia^ 
'Br()nn,and Hipposprmgia, Schulze, subdivisions of the old genus 
Spongia, auctorum, disliiiguishetl from one another by the fact 
that in llippospongia the liody of the sponge is traversed by 
w'idc ramifying canals or vestibules, in addition to the proper 
cmial system of the sponge. Sp(?cies of these two genera occur 
in many parts of the world, probably wherever the temperature 
of the sea-waUT is sufficiently high and the depth and bottom 
suitable, U is -only in a few localities, however, that they occur 
in. sufficient numlxjrs and of suffTiciently good quality to render 
a sponge fisiiery practicable. The sponges of commen'c are 
obtained chiefly from the Mediterranean, the cxiast of Florida 
and the Baliama L^lands. From the Mediterranean three dis- 
tinct species arc obtained (1) Euspofigia officinalis, which 
includes the “ fine sponges,” w’ith tw’o chief varieties, mollissima 
(llie Levantine sponges, very soft and often cup-shaped), and 
adriatica; (2) Euspongia zimocca, including the “hard” or 
Zimoct:a sponges; (3) llippospongia equina, the “ common ” or 
“ horse ” .sponge. 

Of the Florida sponges five principal kinds are recognized 
by the dealers- (i) the sheq)'s wool sponge {llippospongia 
this appears to be by far the most abundant in the 
market and also the most valuable; (2) the yellow sponge 
{Euspongia agaricina), resembling the Zimcx’ca sj)onge of the 
Mediterranean ; (3) the grass sponges (including both Hippo- 
spongia graminea and IL cerebri formis)] (4) the velvet sjwngc 
{Hippaspongia maeandrini formis), which is not so common as 
the others; (5) the glove sponge {Euspongia tuhulif era), which 
is the least valuable. In the year 1900 the Florida sponge 


fisheries yielded 418,125 lb of sponges, valued at $567,685. 
The Bahama sponges appear to be veiy similar to those of 
Florida. 

Bath sponges occur in comparatively shallow water and are 
obtained by diving, by dredging, or by means a trident or 
long-handled fork. The preparation of the sponges for the 
market is extremely simple. The slimy soft tissues very soon 
begin to de('ay and run off when they are r*emovcd from tlie 
water; after this has gone on for some time the sponges are 
w’iished and beaten until the skeleton is clean, they are then 
threaded on string and dried. 1'liey are freqiumtly “ loaded ” 
with foreign matter by the dealers in order to iniTease their 
weight; ro('k-salt, glucose, molasses, k'acl, gravel, sand and stones 
being used for the purpose. They are clso oftem bleached In' 
■means of chemicals to give them a belter e()U)ur, but though 
their appearance is thereby greatly improviMl, their durabilit ' 
is said to be impaired. 

' In spite of the undoubted rapidity with which sponges grovg 
as shown by the fa(‘t that on the ('oast of .h'loi Ida markcluh’e 
sponges are found cominorily in places lliaL had b(.‘tui stripped 
of saleable spec'iniens in the precetling veer, iIutc apj)cars to ho 
considerable danger of injury^ to the sponge industry by ovi'i • 
fisliing and by the rci'kless destruction of young s]>eciinens, and 
it has been found necessary to iiurculnre special legislation in 
America to (‘onntera(‘t these (?vil U‘iidencies. 'I'he question of 
the artificial propagation and (‘ultivation of sponges has also 
been mn(‘h discussed, but although some very interesting 
experiments hj?.vc been made, they ha\'0 not as }ct led to any 
great priidical results. As far back as jSOz Oscar Schmidt 
showed lliat “ <aitlings ” of sponges will attach theiuselves and 
grow. This idea was followed out in the experiments of 
G. Bu(!cioh on llie Island of Lesina, from 38031872, hut these 
experiments were broiigdit to a closti i)y tlu? hostility of the native 
fishermen. Similar experimenUs laive since becji ma<le on the 
Idorida sponge-grounds. 'J'he possibility of rearii^g sponges in 
this way from cuttings has thus been iully demonstrated, but 
whether it can be done profitably in an .1 h;r (jiicNtiun. Aeeurd- 
ing to the exp(*rience of G. iJiiccieh it appeared that it woultl 
take seven years for the (buttings to attain marketable size in 
,ihe Mediterranean, 'rhe; Florida experiments, on the other 
hand, indicate? u much more rapid rate of growth, and it lic.s 
been stated that under favourable conditions the cuttings will 
lattain marketable size in as short a lime a.s one year. It has 
■Iwen doubted, however, whether the total wtsglit of sponges 
produced by cuttings would l)c great(;r than liie weight of the 
.'^ponges from winch the cuttings W(jre taken ii' these sponges were 
allowed to continue tlieir gnnvth undisturbed. H. V. Wilson 
lias suggested that sp(.)ngcs mc.y be artificially reared from the 
eggs, in the same way that li ,hes or oysters are reared. 'J’he 
(*ggs of the hath sponge, like tlv^se of oilier sponges, develop into 
free-swimming ciliated larvae, and these? iniglit he naide to attach 
them.selves, like oysltr-.spat, to suitable objects, (m which the 
young sponges could be cultivated under ajiproj^riate conditions. 
Detailed experiments an? required to demonstrate the feasibility 
or (otherwise of this interesting suggestion. 

For further information on the asixjct of the subject 

the student should consult llm anmi:d JJiilItaiii a;;',! special pa])crs 
of tlut Thiited Slates Durcau of Fisheries and also (lie worl: ul, b(;urat 
rci erred to in thv; bibliopfraphy. 

lilBLlooRAPTTY. — A very till! list of the lilr:ra1 nre of 1 he ffrou]) tip to 
i8f)0 is giv(!n in Lendenfeld's woiJc the 1 lorny Spon;.e;s, ])ublished 
i>v the i<oyal Society. We liiivc only space Ju n; U> ruler to a very 
limited number of memoirs, Otlu r refercnct s will be found in tin: 
works cited. 

(i) J. S. Bowerbank, Monoc;raph of tho llyiliah Spontfiadae (Kay 
Sooi<5ty) ; (2) II. J. Carter, a lr)ni< stTies <»f memoirs, cUic'fly systematic, 
in the Annala and Magazine of Natural Jli story (18.^7 to 1887^ 
(V) Y. Ilelage, Emhryoghiie des /'pongas (Arch. Zool. Kx]). (2), x. 
jHo 2) ; (4) A. Dendy, '* Monograph of Victorian Sponges," pt. i., 
Trans. Royal Soc,, Victoria Til, (tSqi) ; (5) ide.ni, “'Studies on 
the Comi>arative Anatomy of Sp<mges," ].'ts. i.-vi., Quart. Journ. 
Mic. Set. (1888-1894); ((») idem, “ R(T»ort on llie Sijonges col- 
l(u;tecl by Professor lierdman at Ceylon in 1902 " (Iv’oyal S(x;iely, 
w>); (7) E. Haeckel, Die KalkschitJtintme (Berlin, 1872); (8) (h J. 
Hindc, Monograph of British Fossil Spongas (Pfilaeontoloyical 
Society, London); (9) A. Hyatt, ” Revision of the North American 
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Poriforac," Mem. Boston Soc. Nat. Hist. (1875-1877), vol. ii.; 
(ro) R. Kirkpatrick, Descriptions of South African Sponges (Marine 
Investigations in South Africa; Cape of Good Hope Department of 
Agriculture, x 002-1 903) ; (11) W. Lundbeck, Porifera (Danish 
IngoH-Expcdition, vol. vi., 1902, Ac.); (12) E. A. Minchin, "Mate- 
rials for a Monograj)Ii of the Ascons," I,, Quart, Journ. Mic, Set. 
(i8q8 ), vol xl.; (ij) idem, "Sponges," in Lankester's Zoology ^ 
pt. ii. (1900): (14) N. Pol6j:icllf, “ Calcarea/* " Challenger " Beports^ 
"Zoology" (1883), vol. viii.; (15) S. O. Ridley and A. Dendy, 
" Monaxon ifi a,"' "Challenger*' Reports. "Zoology" (x888), vol. 
XX.; (lO) p. K. Schulze, " Untorsuchungen iiber den Bau und die 
Entwicklung diT Spongien," Zeitschrift fur wiss. Zoologie (1875- 
18S1); (17) idem, " Hexactinellida** ("Challenger** Reports ^ 

" Zoology," vol. XXI.); (t 8) idem, Amerikanische Hexaciinellidcn 
(Gustav I'ischcr, Jena, 1899); (19) idem, Hcxactinellida of the 
" Valdivia” Expedition (Jena, 1904); (20) L. G. Seurat, VEponge 
histoirc naturclle ; I^eche ; " Acclimatation " ; Spongiculture, Bull, 
soc. vat. d* acclimatation ih France., 48th year (1901); (21) W. J. 
Sollas, " TctractinclUda " (" Challenger " Reports, " Zoology," vol. 
XXV.); (22) 1 , B. J. Sollas, " Sponge.s," Cambridge Natural History 
(1900) , vol. i.; (23) E. To])seiit, Etudes monographiques des spongi-^ 
cures d(> France (Arch. Zool. Jixp. (3), 1894, vol. ii. Ac.); (24) idem, 
“ Contribution ii I'etude des spongiaires dc rAtlauihjue Nord " 
(Campagnes scientifiquos du prince de Monaco. 1892, vol. ii.; (25) 
idem, “ Spongiaire.s des A^'ores " (Campagnes scientipques du 
prince de Monaco. 1904, vol. xxv.); (20) G. C. J. Vosmacr, 

" Spoiigien," Bronn's Klassen und Ordnungen des Thierreiohs 
(1887), vol. ii.; (27) H. V, Wilson, " On the Feasibility of Raising 
S;v:)iiges from the Egg," Bulletin of the United States Fish Commission 
(i8vj7), vol. xvii. (A. De.) 

SPONSOR (from Lat. spondere^ to promise), one who stands 
surety for another, (^spcrially in the rite of Christian baptism, a 
godfather or godmother. The practice originated not in infant 
baptism, but in the (’ustom of requiring an adult pagan who 
t)ff(‘rcd himself for the rite to Ixe accompanied by a (diristian 
known to ijic^ bishop, who could vouch for the applicant and 
undertake his supervii.ion, thus fulfilling the function performed 
in the Eleusinian my.stcries by the mystagogus. Tlie Greek word 
for the person undertaking this function is to which 

the Latin susceptor is equivalent. The word “ .sponsor ** in this 
ecclesiastical .sense G(‘curs for the first time, but incidentally 
( nly, and as if it w(Te already long familiar, in Tcrtullian^; 
treatise De bapiisnw (rh. ]8), where, arguing that in certain 
circumstances baptism may conveniently be postponed, especially 
in the case of little children, he a.sks, " For why is it necessary 
that the sponsors likewise .should be thru.st into danger, who 
both themscjlves by reason of mortality may fail to fulfil their 
promises, and may also be disappointed by the development of 
an evil disjxosition [in those for whom they bec'omc sponsors] ? 
Tl'jc sponsor.s here al luck’d to may have been in many ca.scs the 
actual parents, and even in the 5th century it was not fedt to be 
inappropriate that tluy should be so; Augu.stine, indeed, in one 
par, sage app(.!ars tc; f;pc;:k of it as a matt cr of course that parents 
siiould bring thc'ir ('hildron and answer for them tancjuam 
fidcjusftorcs ” {EpisL . . . ad Bonif. (>8), and the oldc^st Egyptian 
ritual boars .similar tor.timony. Elsewhere Augustine contem- 
plates the bringing of the (!juldrcn of slaves by their ma.sters, 
.'.rid of course orphans and foundlings were brought by other 
lionevolent jxirsons. 'i’lu; cc^mparatively early appearance, 
liowcvcr, of such names as conipaires, commatres, propatres, 
proinaircSj patrim. viairinae, is of it.self sufiicient evidenc'ie, not 
only that the .‘^xmiiorial relationship had come to be regarded 
iis a very close one, but also that it was not usually assumed by 
the natural ixarenis. IIow very eJose ic was held to be is shown 
l)y tlic Justinian proliibiiion of marriage betwxen godparents 
and gocichilclrcn. On the other hand, the anciently allowable i 
practice of parents becoming sponsors for their own children, 
though gradually becoming obsoleU;, sc’cms to liavci lingered 
iinlil the 9th ccintiiry, wiicn it was at last formally prohibited i 
by the Coiinc’il of Mainz (813). For a long time there was no * 
fixed rule as to the? n(?ccs.sary or allo'w’ahle number of spon.sors 
r.nd sometimes the* number a(?tually assumed w^as large. By the 
Council of Tnmt, howc’vcr, it was decided that one only, or at 
most two, these not b(?ing of the same sex, should be permitted. 
'I'he rubric of the Church of England, acx’ording to which “there 
shall be for every male cliikl to be baptized two godfathers and 
one godmother, and for (*vcry female one godfather and two 
godmothers,” is not older than 1661; the .sponsors are charged 
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with the duty of in.structing the child, and in due time presenting 
it for Confirmation, and in the Catechism the child is taught to 
say that he received his name from his “ godfathers and god- 
mothers.” At the Reformation the Lutheran Churches retained 
godfathers and godmothers, but the Reformed Churches reverted 
to what thsy believed to be the more primitive rule, that in 
ordinary circumstances this function should be undertaken by a 
child’s proper parents. Most churches demand of sponsors 
tJiat they be in full communion. In the Roman Catholic Church, 
priests, monks and nuns are disqualified from being sponsors, 
either “ because it might involve their entanglement in worldly 
affairs,” or more probably because every relationship of father- 
hood or motherhood is felt to be in their case inappropriate. 
The spiritual relationship established between the sponsor and 
the baptized, and the sponsors and the parents of the baptized, 
constitutes an impediment to marriage (sec Marriage, Canon 
Law). 

SPONTINI, GASPARO LUIGI PACIFICO (1774-1851), Italian 
musical composer, was born on the 14th of November 1774 at 
Majolati (Ancona) in Italy. lie was the son of a poor cobbler 
and was intended for the priesthood. Ilis musical propensities 
however were not to be restrained, and he obtained lessons from 
Kapcllmeist(?r Quintiliani. In 1791 he to the Conserva- 
torio de’ Turchini at Naples, where he w'as trained to write 
operatic music? under Paisiello, Cimarosa and Plorivanti. His 
first opera, was successfully produced in 1796, 
and by 1799 he had already written and produced eight operas. 
After becoming court composer to King Ferdinand of Naples 
in this year an intrigue with a prince.ss of the court compelled 
Spontini to leave? Naples in ]8oo. For the next few years he 
wrote operas in Rome and Venice until 3803 when he settled 
in Paris, where his rc(?cption was anything but flattering. His 
comic oi>era /ly/Zf proved a failure ; a successor, La Petite maison, 
was his.sed. Undaunted by these misfortunes, he abandoned 
the light and somewhat frivolous style of his earlier works, and 
in Milton, a one-act opera producred in 1804, ac'hieved a real 
success. Spontini henceforth aimed at a very high ideal, and 
during the remainder of his life strove .so earnestly to reach it 
that he frequently remodelk?d his passages five or six times 
before permitting them to be performed in public, and wearied 
his singers l)y introdu(?ing new^ improvements at every rehearsal. 
Ilis first mast<?rpiccc w'as La Vt stale, c.omplelttd in 1805, but 
k(?pt from the .stage through the oppo.^ition of a jealous clique 
until the 15th of Deccmlxjr 1807, when it was jiroduced at the 
Academic, and at once took rank with the finc.st works of its 
class. Spontini had abandoned the parlando of Italian opera for 
an acc()mpani(?d r(?(?itativc; he had increased the strength of the 
orcho.stra and introduced the big chorus freely. His opera, 
Ferdinand was received with equal enthusiasm in 1809; 

but another, Olympia, \vas much less warmly welcomed in 1819. 
Napoleon, whose approval of any work of art wais at once a 
compliment to die artist and a serious imputation on the value 
of the 'W’ork, profes.sed immense admiration for Spontini ’s music. 

Spontini had been appeinted director of the Italian opera in 
3810; but his quarrelsome and grasping disposition led to hi.s 
summary dismissal two years later, and, though reinstated in 
1814, he voluntarily resigned his post soon afterwards. He was 
in fact very ill fitted to act as director; yet on the 28th of May 
1820, five months after thi? failure of Olympia, he settled in Berlin 
by invitation of Frederick William 111 ., commissioned to super- 
intend all music performed at the Prussian court and compose 
two new grand operas, or ihroc smaller ones, ever}' three years. 
But he began by at once embroiling himself with the intendant. 
Count Briihl. Spontini ’s life at Berlin may be best described 
as a ceaseless struggle for prcceden(?e under circumstances which 
rendered its attainment impossible. Yet he did good work. 
Die Vestalin, Ferdinand Cortez and Olympia- -ihici last two 
entirely remodelled — were produced w'ith great ^‘success in 1821. 
A new opera, Nourmahal, founded on Moore’s Lalla Rookh, was 
performed in 1822, and another, entitled Alcidor, in 1825; and 
in 1826 Spontini began the composition of Agnes von Hohen- 
staufen, a work planned on a grander scale than any of his 
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former effort?. The first act was performed in 1S27, and the 
complete work in three acts graced the marriage of Prince 
William in 1829. Though the German critics abused it bitterly, 
Agnes von Hohenstaufen is undoubtedly Spontini^s greatest 
work. In breadth of conception and grandeur of style it exceeds 
both Die Vesiaiin and Ferdinand CtnteZy and its details are 
worked out with untiring conscientiousness. Spontini himself, 
however, was utterly dissatisfied with it, and at once set to work 
upon an entire revision, so that on its re-presentation in 1837 
many parts were scarcely recognizable by those who had heard 
the opera in its original form. 

This was his last great work. He several times began to 
rewrite his early opera, Milion, and contemplated the treatment 
of many new subjects, such as Sappho, La Colere d' Ackille^ and 
other classical myths, but with no definite result. He had 
nev^er been popular in Ilerlin ; and he has been accused of endea- 
vouring to prevent the perl'ormame of Kuryanthe, Oheron, Die 
Hochzeit dcs Camacho^ Jcssotida, Robert the Devil, and other works 
of genius, through sheer envy of the laurds won by their 
composers. Put tlie critic's and ^c^•ie\vors of the period w^ere so 
closely lejagued against him tJiiit it is dillicult to know what to 
believe. After the dc'Uth of Frederick William HI. in 1840 
Spontini’s conduct hecarno so \'i<>lent and imperious tliat 
he was sentenced to niiuj mruiths' imju'isonnient for lese- 
majotL Th(‘ sentence w'as remitted i)y Frederick William IV., 
hut on the 2nd of April i8-|i, wln'ii h<? apjieared at the con- 
du('tor’s desk to direct a perlormaiu'** of Don Juan^ he was 
greeted wdlh liisses and groans, and liis orders to raise the curtain 
were ignored, so that he w'as t:um|jelled to leave the desk. 'J'lte 
king dismissed liiin on the 251!) of August, witli power to retain 
his titles and livt? wlitTever he [)leHsed in the enjoynK.‘nt of his 
full salary. He elected to s< Ul(^ once more in J'aris, after a 
short visit to Italy; but hey u«! conducting occasional jurform- 
anres of some? c»f his osnmi vvoil^s he made but few aLLempls 
to keep his name l)etore llie j/ui-iie. in 1847 revisited Ikrlin 
and w’us invit(‘d by the king to e.ondiK L some perfonnariec's 
during the winUr. In iS.)'-’. lie heeejue de.d'. In 1850 he 
retired to his hirthplin'i', Miijoluli, a.i:d died there! on tht? 14th 
of January 1851, hequealniry a!l he po:,.scssed to tjic peer of 
his native town. 

SPONTOOfl (Fr. esponlon, Jud. spontone, from i at. pnneiitm, 
point, pungercy to prick), a weapon carried by infantry tilVcers 
in the 17th and early iSth eeiiluries. It was a t\pe t;f the 
yiarlisan or halberd a shafti'd \\ea]K)n with a s}>ee.ial form 

of spear head. 

SPOON (O.Fng. spoUy a ehif) or spliivscr of wood, cf. ] Hi. spaan, 
Ger. Spulifi, in same sense, })r':L)a.l)!y related to Cir. tr<b/iv, wedge), 
a table imyilement, laowI-siuLyicd at tlie end, with a hundii* vary- 
ing in lengtli and si/(r. From the dirivalion of the word tlie 
earli(‘st northern European snuoii would seem t<.» liave been a 
('liij) or S])linler of wood; the Gr(*ek ( l.at. eurhlcare) 

[)oints to the early and natural use ol shells, such as are still used 1 
i)V yM'imitive peo|>les. J'>\aj»)ples are preserM.*d of tlie various 
forms of spoons used l)y the ancient Egy];tians of iv(.)ry, Hint, 
slate and wood, many t;f lliem carved witli the syrnluds of their 
religion, 'f'he syxKiiis of the Greeks and Uome.ns were chieHy 
made of bronze and silver, and tlie iiandie usually takes the 
lorm of a spike or ptanti^d stem. T’ncre are many examples 
in the Hrllish Miiseum frian wlueh tlu? form of tlie various types 
run he as(.ertained, the ( liii f ])oinls of differeii<‘(.‘ i)eing found in 
the junction of the bowl vvith the handle. Medieval spoons 
for domestic use wore ('ommonly made of horn or w'ood, but 
brass, pewter and '' kitten " spoons uypctar to have been common 
aliout the T5th century, d’he full descriyitions and entries n?- 
lating to silver spoons in the inventories of the royal and other 
households point to their special value and rarity. The earliest 
English reference appears to be in a w ill of 1259. In the ward- 
robe accounts of Edward I. for the year 1300 some gold and 
.silver .spoons marked with the fleur-de-lis, the Paris mark, are 
mentioned. One of the most interesting medieval spoons is 
the coronation .spoon used in the anointing of the sovereign, 
an illustration of which is given under Regalia. The sets of 
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spoons popular as christening presents in Tudor times, the 
handles of which terminate in ln*ads or busts of the apostles, 
are a special form to which luitiquariari interest attaches (see 
Apostle Spoons). The earlier English spooii-hundles ter- 
minate in an acorn, plain knob or a diamond; at the end (jf 
the 16th century the baluster and seal ending becomes ('onunon, 
the bowl being “ fig-.shay)ed.” At llie Restoration the handle 
becomes broad and flat, the bowl is broad and oval and the 
termination is cut into the shay)e known as the pied de hie he , or 
hind’s foot. In the first quarter uf the i8tli century the bowl 
becomes narrow and elliptical, with a longue or “ rat’s tall " 
down the back, and the handle is turned uy)at the end. The 
j modern form, with the lip ot llie bowl narrower than ihe base 
and the rounded end of the handle turned down, came into 
use about 1760. 

See C. J. Jacicsoii, “Tlie Syxion mid its yiistery,” in Archacotogiu 
(180 i), vol. liii. ; also rri})])^, Old I'aglish Ohde. 

SPOONBILL. The bird now' so called was formerly known in 
England as the Sliovelard or Sliovelar, wlhk' tliat wliich used to 
bear the narnt' of SyKionbill, often amj)hlied into Sjioon billed 
Duck, is the Shovclcr {(/^v.) uf modern (lays the exi'hange lI 
names having been effected as already ^■.UlL(:(l (loc. eit.) aboui 
200 years ago, when the subject ef the jireseiit not ice— the 
Pltiliilca Icitcorodia of Eimiaetis us well as of ri'i'int wriUrs- was 
doubt li'ss far ku-tter known than now, since it evideiuly wa., 
from anelent doeunients, t!:f' eonstaiU (‘oncoiaitant of lieruiis, 
and witli them the law attempted to pioleet it.‘ J. k'. 1 farting 
{Zoologist, j 88('), pf). 81 si-(j.) has (MK'd a. case from the \’eai‘- 
Jiook ’’ of i.y Hen. \d.!.I. (i.vgO? vlaiain the then bishop ( f 
Eondon (('uthhert Tun.-.la]l) inaiiiiaiiied an action of iri.qias,; 
against tlie tenant of a ilose at J’'ulham for taking Herons aii-.l 
‘‘ Shuvelurs that made their nests <iii the Irets therein grovv ing, 
and has also printed {Zuidogjsl, iS;;, jjp, .125 f,u|.) an old 
document showing that “ Shovclars ” k'red in eertain wiukLs in 
west Sussex in J570. Nearly ont‘ hundred years IaU r(c. jon.^) 
Sir 'rhornas Erowne, in liis “ AeeouiU of birds found ii. Norfolk 
(ITcr/v’.v, ed. W'ilkin, iv. 315, 3i()). staled of {\\j " J Ltleo oi* 
Shoiuiard'' that it formerly Imill. in the Hiruerie at (‘la.\lou 
and keedhani, now at Triiiiley inSufh Ik." Tliis la.st is thelali •.! 
knowm yirooi of the breeding i;| the species in England; but im.-ie 
recent evidence to llia.t iffeet may be imped for fi* la odu. r 
sources. 'Phat the Sp(»onbill was in llie lullesl sen;,e (d‘ tlie 
word a ‘‘ native " of bdigland i;i tb.us ineonicstjibly shown; 
for manyyears jiasl it has only bee n a more or less regularvisilaru . 
th(;U5.;b ii<'t seldom in eoiislderal'le numbei-. , which \v<aild doul i- 
less, if aliowi.d, once nioie main ihiir home tinre; but :;s 
('.onspicuous apj.)earane( renders it au e'l.sy mark for the gr*. «g’' 
gunner and the eiaiu nijitiblv eojlu t s. What may lKi\-e b j 
the ease formerly is mU known, extepl. tliat, aeeording to 
V, jJelon, it nested in his time (1555) in the bordd's of Eiitiaa. 
and ikuiou; l.>ut as r- ggarJs mauh- w v;-ierri Eurejie it sesms ' \ 
late years to have bin d only in Heli: ik], and tin re it has ]>i.\ 1 
deprived by draiiKig*;. o! its favom iu re, oue aflir the (nh' 1 , 
so that it must shortly' bei'oriie lie. n 1\ a ,sl r.iiig'i r, e\eej>l in Sjia’!: 
or the ba.sin (*f the Daniilie and e:her tiarls (.'f south-easU j .1 
Europe. 

'I’he Spoonbill rang.es over tk gnald' jiart of middle aid 
southern Asia,' a.nd bipeds abundaii! 1 ;.' in India., as well us mi 
.some of the islands in the. Ki.-d and sfcms to he resldcui. 
thnaighouL Norliiern Africa. Ir. >outlaru Africa its place i.. 
taken by an allied spei.Ies w ilh n t: k I\<riilula or irrinirasln.:, 

1 Nothing shows l)elttT llie jmi!.’' ri tlif old sla.tutcH for lii'- 
pro-iection (U l)inls than the ia.et ih. t ni i -■ et the laliin.g oj ike < - 
of Hcniii.s, SnooiilnllvS (SI'io\'eli.ir'r,,, Cra.;:!.-, 1 ;i M,ej as 
visited by a heavy v. hii*' l.heTt eoie* lor desl i (iv’iia; d e 

parent hird.s in t.he krtedin,'' see f'a. All of ll-e y.jx-rjrs just !.r.h.i 

the Hctoii, hew'e ])assed a.we.y, wdhli; there i;; si tony reo'Oii .1 
Ihink that some iit least raie.hi he.ve .mow ived h,ed ilie j)riijci]>i(. vd .1..- 
Levit.ical law (Heul. xxii. o) iK-eii loliowed. 

- ()riiith(jlogjsts have been in douhl rs to the ncot/nit ion of le.) 
.species from Jujian ch'seribed by Teiiiiiiau k raid Sclik’gel nnd(-T lie 
names of P. major and I*, tninor. it lia*- In en that th'* 

former is only the young ot P, kueorudia, end tlie latter the yount; ot 
the Australian P, regia. 
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whifch also goes to Madagascar. Australia has two other species, 
P. re^ia or melanorhynchus^ with black bill and feet, and P. 
flavipes, in which those parts arc yellow. The very beautiful 
and wholly different P. ajaja is the Roseate Spoonbill of 
America, and is the only one found on that continent, the 
tropical or juxta-tropical parts of which it inhabits. The rich 
pink, deepening in some parts into crimson, of nearly all its 
plumage, together with the yellowish green of its bare head and 
its lake*c'olour(*d legs, sufficiently marks this bird; but all the 
other species arc almost wholly clothed in pure white, though 
the English has, when adult, a fine buff pectoral band, and the 
spoon-shaped expanse of its bill is yellow, contrasting with 
the black of the comj)ressed and basal portion. Its legs arc 
also black. In the breeding season, a pendent tuft of white 
plumes further ornamemts the head of both sexes, but is 
longest in the male. The young of the year have the primary 
quills dark-coloured. 

The Spoonbills form a natural group, Plataleinae, allied to 
the Ibididac, and .somewhat more distantly to the Storks (see 
Stork). They breed in societies, not only of their own kind, 
but in company with Herons, either on trees or in reed-beds, 
making large nests in which arc commonly laid four eggs — white, 
speckled, streaked or blotched, but never very closely, with 
light red. Such lireeding stations have been several times 
described, as for instance by P. L. Sclater and W. A. Forbes 
{Ihis^ 1877, p. 412), and H. Seebohm {Zoologist, 1880, p. 457), 
while a view of another has been given by H. Schlegel (Vbg, 
Nederland, taf. xvii.). ^ (A, N.) 

SPORADES (Cir. from (rn-eLpeiv, to sow), the 

islands scattered about the Greek Archipelago, as distinguished 
from the Cyclades, which are grouped round Delos, and from the 
islands attached, as it were, to the mainlands of Europe and Asia. 
Ancient and modern writers differ as to the list of the Sporades 
(see Bursian, Griechenland, ii. 348 seq.). The Doric Sporades 
— Melos, Pholegandros, Sikinos, Thera, Anaphe, Astropalia and 
Cos — were by some considered a southern clu.ster of the Cyclades. 
In modern times the name Sporades is more especially applied 
to two groups — the northern Sporades, which lie north-cast 
of Negropont (Euboea), Skiathos, Skopclos and Ikos being 
included in the department of Magnesia and Scjtos in that of 
Euboea; and the southern Sporades, lying off the south-west 
of Asia Minor, being incliidc^d in the Turkish vilayet of the 
‘islands of the White Sea.” The northern, which have altogether 
an area of 180 sq. m.and a population of 12,250(1896), comprise 
Skiathos (pop. 2790), Ikos (pop, 653), Skopelos (pop. 5295), 
Pelagonisi, Giiira, Pipari and Scyros (pop. 3512), with the 
adjacent islets, Skiathos is a beautifully wooded and pictur- 
esque island; the town stands on a declivity surrounding an 
excellent harbour. The larger island of Skopclos is also wn?ll 
wooded. Almost every householder in both islands is the owner, 
joint owner or skipper of a sailing ship. The southern Sporades 
arc as follows : Icaria, Patmos, Eeros, Calymnus, Astropalia 
(.^stypalaca or Stampalia), Cos (Stanko), Nisyros, Tilos or 
Episcopi, Syme, Khalki, Rhodes, Crete and many smaller isles. 
Icaria (pop. about 8000) derives its name from the legend of 
Icarus. The forests whic’h it once possessed have been destroyed 
by the inhabitants for the manufacture of charcoal. Leros 
(pop. about 3000) was in ancient times a seat of the wor.ship of 
Artemis. Calymnus (pop. about 7000) was once covered by 
forests- (Ovid, A.A. ii. 8t, silvis umbrosa Calymne”), which 
have disiippeared. Nisyros (pop. about 2500) possesses hot 
sulphur springs. ! 

SPOROZOA, a large and most important section of the Proto- ! 
zoa, all the members of which are exclusively parasitic in habitat. 
They arc of cxtr('m(?ly widespread occurrence; there is hardly 
one of the chief classes of animals which docs not furnish hosts 
for these parasites. s(‘arcely one of the common tissues or organs 
of the Metazoan body which may not be liable to infection. 
Sporozoa differ greatly as regards the effects which they produce 
upon their hosts. In many, j>erhaps in most, cases the general 
health of the infected animal seems to be unimpaired, even 
though the parasites may be fairly abundant. Some, how^ever, 
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give rise to dangerous or fatal diseases, while others may cause 
rav^iiig epidemics; instances of these arc given under the 
various orders. 

Correlated with the mode of life are the two features character- 
istic of all Sporozoa: (a) They absorb only fluid nutriment, 
osmotically, and so lack any organs for ingesting and digesting 
solid food; and (b) they reproduce by sporulation, ue. the for- 
mation of minute germs, which are in most instances very 
numerous and are often enclosed in firm protective envelopes 
or cases, each case with its contents forming a spore. In addition , 
the great majority have also another method of reproduction, 
for increasing the number of ihfe parasites in any individual host ; 
this is distinguished as multiplicative or endogenous repro- 
duction, from the propagative or exogenous method (by means 
of the resistant spores), which serves for the infection of fresh 
hosts and secures the dissemination and survival of the' species. 
Further, most if not all forms of Sporozoa undergo sexual 
conjugation at some period or other of the life-cycle. 

Beyond this, however, it is iinpossil»le to gei eralize. In 
response to the exceeding diversity of hal 3 itat and of the con- 
ditions of life, the parasites exhibit manifold and widely different 
types of form, organization and life-history. The recognition 
of this fact is expressed, at the present day, by the division of 
the Sporozoa into several well-defined orders, which arc grouped 
in two main divisions, each containing more or less clo.sely 
related forms. One of these groups consists of the Gregarines, 
Coccidia and Haemosporidia {qq^v.). The other comprises the 
Myxosporidia, Actinomyxidia, ^Wcosporidia and Haplosporidia, 
the parasites included in the last named order being of compara- 
tively simple structure, and probably near the base of this 
section. There are, in addition, various other forms (Sero- and 
Exo-sporidia), also primitive in character, but which arc as yet 
too insufficiently known for it to be certain whether they are of 
distinct ordinal rank, or should be placed with the Haplosporidia. 

The nomenclature assigned to these two principal divisions 
of the Sporozoa by different WTiters has varied according to the 
particular character on which they have primarily based the 
arrangement. Of late years, the terms Telo 9 j)ondia and 
Ncosporidia, propos(?d by F. Schaudinn (1900), have been 
most in favour. In the Telosporiclia (comprising the Gregarines, 
Coccidia and Haemosporidia), sporulation does not begin until 
the close of the vegetative or trophic period, i,€, until growth 
has ( eased; in the Ncosporidia (including the remaining orders) 
growth and sporulation go on coincidcntly. Recently, however, 
considerable doubt has been thrown upon the general occurrence 
of this latter condition in certain Myxosporidia 
and the present writer adopts ns preferable, therefore, the terms 
Ectospora and Endospora {qq,v,), invented by E. Metschnikoff 
and made use of by F. Mcsnil (1899), wdiich indicate a universal 
distinction bi^tween the tw'o groups in their manner of .sporula- 
tion. This distinction is probably the most fundamental one, 
and itself supports a conclusion which is, on other grounds, 
becoming more and more likely, namely, that these two divisions 
arc not related phylogenetic^ally ; but have, on the contrary, a 
radically different origin. In other words, under the heading 
Sporozoa, as at present used, are included two entirely inde- 
pendent series of Protozoan parasites; the general resemblances 
which these exhibit are due to convergence brought about by 
their specialized mode of life. 

The most recent and compreheiisivo account of the group is that 

E. A. Min('.hin (in Einkcslcr's Treatise on Zoology, pt. i., London, 
1903), to which th(‘ present writer is much iiulcbted; another useful 
treatise is that of F. Doflein, Die Protozoen als Pavasiten u, Krank- 
heitserreger (G. Fuscher, Jena. 1901). Eiirlier accounts are those of 
M. Liihe, Ergebnisse der neueren Sporozocnforsclhuvg (Jena, 1900); 
Wasielcwski, Sporozoenkunde (Jena, 1S90); Y. Dclage and E. 
Herouard in Traits de zoofogie conerdte, pt. i., Paris, 1896); E. R. 
T.ankt'st(fr, art. “ l^otozoa " in Evey, Brit, 9th ed. and 

O. BfitSchli in Bronn's Klasmi m. Ordnungen des Thierreivhs, 1. i. 
(1882). There is a systematic enumoraiion of the group by 
A, Labb6 in Das Thienrich, 5. (Berlin, 1899); and the classification 
and phylogenyare considered by E. Mesiiil (Soc. liiol., vol. jub. p. 25S, 
Paris 1890), and by H. Crawley in Amn. Nat. (1905); (#07. 

' (H.M.WO.) 
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I/i?OaftAN (Gaelic sporan^ purse, pouchV a pouch which is 
worn, in Higliland costume, hanging from tne belt over the front j 
of the kilt. The older sporrans were quite modest objects | 
and ordinarily of leather; in modern Highland costume and in the 
uniform of ftighiand kilted regiments it has become a highly 
ornamental adjunct, with silver or metal rims, and a heavy long 
backing of horsehair or fur. 

SPORT (a contracted or shortened form of “ disport,^’ to 
amuse, divert oneself, O. Fr. se disporter or deporter, to leave off 
work, hence to play, Lat. dis-, away, and poriare, to carry; the 
origin of the meaning lies in the notion of turning away jFroni 
serious occupations, ('f. “diversion’*), play, amusement, enter; 
tainment or recTeation. The term was applied in early times to 
all forms of pastime. It was, however, particularly used of 
out-of-door or manly recreations, such as shooting with the 
bow, hunting and the like. Modern usage has given several 
meanings to sport ** and ** sports.** Generally speaking 
** sport ** includes the out-of-door recreations, the “ field- 
sports,** such as fishing, shooting, fox-hunting, &c., connected 
with the killing or hunting of animals as opposed to organized 
“ gamtjs,** which arc contests of skill or strength played according 
to rules. It also includes the special class of horse-racing, the 
votaries of which, and also of the prize-ring, have arrogated to 
themselves sometimes the name of “ sportsman,’* applying that 
word even to those who follow racking simply as an occasion for 
betting. On the other hand, the plural “ sports ” is generally 
confined to athletic contests such as running, jumping, &c. 
(see Attit.f.tic Sports and subsidiary articles). 

In zoology and botany the word has a specific meaning of a 
sudden or singular variation from type, a “ diversion ** in a 
more etymological sense of the term. 

SPORTS, THE BOOK OF, or more properly the Declaration 
OF Sports, an order issued by James I. in 1617 on the recom- 
mendation of Thomas Morton, bishop of (!hcjster, for use in 
Lancashire, where the king on his return from Scotland found 
a conflict on the subject of Sunday amusements between the 
Puritans and the gentry, many of whom were Roman Catholics. 
Permission was given for dancing, archcry, leaping, vaulting 
and other harmless recreations, and of “ having of May games, 
Whitsun ales and morris danc(\s, and the setting up of May-poles 
and other sports therewith usckI, so as the same may be had in 
due and convenient timt; without impediment or neglect of 
divine service, and that women sliall have leave to carry rii.sh(*s 
to church for the decorating of it.** On the other hand, “ hear 
and hull baiting, interludes, and (at all times in the meane sort of 
people by law prohibited) bowling ” were not to be permitted on 
Sunday (Wilkins, Concilia, iv. 483). In t6i8 James transmitted 
orders to the clergy of the whole of England to read the declara- 
tion from the pul{)it; but so strong was the opposition that he 
prudently witlidrcw his command (Wilson, in Kcnnet, ii. 709; 
Fuller, Church History^ v. 452). In 1633 Charleys 1 . not only 
directed the republication of his father’s declaration (Rushworth, 
ii. T93) but insisted upon the reading of it by the eler^. Many 
of the clergy were punished for refusing to obey the injunction. 
With the fall of Laud all attempts to cnforcci it necessarily came 
to an end. 

SPOTS WOOD (Spottswoot) or Spo'iti. swoon), ALEXANDER 
(1676-1740), American colonial governor, was born, of an old 
Scotch family, in Tangier, Africa, in 1676. lie served under 
Marlborough in the Wiir of the Spanish Succession, and was 
wounded at Pkmheim. He became deputy-governor of Virginia 
in June 1710, when he was received with some enthusiasm, 
because he brought to the colony the privilege of habeas corpu.s ; 
his term as governor closed in September 1722— probably 
because he meddled in ecclesiastical matters; but he remained 
in Virginia, living near his ironworks in Germanna, a settlement 
of Germans, on the Rapidan in Spottsylvania county (named in 
his honour) and he was c](?puty postmaster-general of the colonics 
from 1730 to 1739. He was the first representative of the 
British government in America who fully appreciated the value 
of the western territory. As governor he recommended the 
establislnhcht of a Virginia company to carry on trade with 
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the Indians, he urged upor provincial government and also 
upon the British the wisdom of constructing forts 

along the frontver, and he personally organized and conducted 
an exploring expedition (Aug. 17 to Sept. 20, 1716) into the 
Shenandoah valley, reaching the water-parting between the 
Atlantic and the Ohio River. ^ These ambitious and expensive 
I schemes, coupled with his haughty and o'V’erbearing conduct, 
involved him in a controversy with the rather niggardly house 
of burgesses. He developed the iron industry of Virginia, 
promoted the religious education of the Indians and tried to 
advance the interests of education, and especially of the College 
of William and Mary. In 1740 he was commissioned maior- 
gencral to conduct the expeditit)n against Cartagena, but died 
while attending to the embarcation, at Annapolis, Maiyland, 
on the 7th of June 1740. His library he left to the College of 
William and Mary. 

Sec R. A. Brock (ctl.), “ The Oflicial Letters of Alexander Spols- 
wood ** (with a memoir), in The Collections of the Vifginia Historical 
Society (2 vols., Richmond, j 882-1885). 

SPOTTISWOODE (Spottiswood, Spotiswood or Spotswood). 
JOHN (x 565-1 639), archbishop of St Andrews and historian 
Scotland, eldest son of John Spottiswood, minister of Calder 
and ‘‘ siiperintendcmt ** of Lothian, was born in 1565. He was 
erlucatod at Glasgow University (M. A. 1581), and succeeded his 
father in the parish of Calder in 1583. In 1601 he attended 
Liidowick, duke of Lennox, as his chaplain, in an embassy to the 
('ourt of Franco, returning in 1603. He followed James to Eng- 
land on his accession, but was the same year nominated to the 
sec of Glasgow, his consecration in I.,ondon, howc’VCT, not taking 
taking place until October 1610. Spottiswoodc had originally 
become prominent as an ardent supporter of the strict Presby- 
terian parly, but gradually came to scm; the inconveniences of 
“ parity in the Church,” attributed little importance to the 
existing matters of dispute, and thought that the interests of 
both church and stale were best secured by keeping on good 
tcTiTis with the king. H(j was therefon; ready to co-operate with 
Janies in curtailing the powers of the Kirk which encroached 
on the royal authority, and in assimilating the Church of St'otland 
to that of England. On the 30th of May 1605 he became a 
memlxT of the Sc'ottish privy council. In 1610 he presided as 
moderator over the assembly in which presbytery was abolished; 
in 1615 he was made archbishop of St Andrews and primate of 
Scotland, and in i6i8 procured the .sanction of the privy councMl 
to the Five Articles of Perth with their ratification by parliament 
in 7621. In 1633 he crowned Charles I. at Holyrood. In 1635 
li(^ w^as appointed lord chancellor of Scotland, an ofiice which 
lie retained till 1638. He was opposed to the new liturgy as 
in(?xpe(lient, but when he could not prevent its introduction 
he took part in enforcing it. He was a spectator of the riot of 
St (Giles’s, Edinburgh, on the 23rd of July 7637, endeavoured 
in vain to avoid disaster by conce-ssions, and on the taking of 
the Covenant perceived that “ now all that we have Injen doing 
these thi7*ty years past is thrown down at once.” He escaped to 
Newcastle, was deposed by the assembly on the 4th of December 
on a variety of ridiculous charges, and died in London on the 
26th of November 1639, receiving burial in Westminster Abbey. 
Spot.tiswoc)de published, in 1620,- Ref utaiio Hbelli de regimine 
ecclesiae scoticanae, an answer to a tract of (balder wood, who 
rcplic'd in the Cindiciae subjoined to his Allare danuiscenum, 
(7623). The only other writing published during his lifetime 
was the sermon he preached at ihtj Perth assembly. His most 
cmsiderable work was The IHslory of the Church and State of 
Scotland (London, 1655, seq.). It displays considerable research 
and sagacity, and even when dealing with contemporary events 
gives a favourable impression, upon the whole, of the author’s 
candour and truth. IV opposite side can be studied in 
Calderw^ood’s History, 

Spottiswoode married Rachel, daughter of David Lindsa)*, 
bishop of Ross, and besides a daughter left two sons, Sir J(jhn 
Spottiswoode of Dairsie in Fife, and Sir Robert, president m 

1 To e^ch'Of his cpmxades in this journey .Spotswood preijcntt. ■ i 
small golden hor.^eshoe, lettered V. Sic Juvat transccndcrc rriontcK." 
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the Court of Session, ^\ Irj was captured at the battle of Philip- 
haugh in 1645 and executed in 1646. 

See the accounts prelixed to the first edition of Spottifiwoode*s 
History of Scotland and to that published by the Spottiswoode 
Society in 1851 ; also David Calderwood's Hist, of the Kirk of Scotland 
(1842-1849). 

SPOTTISWOODE, WILLIAM (1825-1883), English mathema- 
tician and physicist, was born in London on the iith of January 
1825. His father, Andrew Spottiswoode, who was descended 
from an ancient Sc'.ottish family, represented Colchester in parlia- 
ment for some years, and in 1831 bet'amc junitir partner in the 
firm of Lyre & Spottiswoode, jirinters. William was educated 
at Lalcham, Eton, Harrow and Balliol College, Oxford. His 
bent for science showed itself while he was still a scho{)lboy, and 
indeed his removal from Eton to Harrow is said to have been 
occasioned by an accidental explosion winch occurred whilst he 
was performing an exjKriment for his own amiisi^rnent. At 
Harrow he obtained in 1842 a Lyon scholarsJnp, and at Oxford 
in 1845 a first-class in mathematics, in 1846 the junior and in 
1847 the senior universit}' mathematical scdiolarship. In 1846 
he left Oxford to take his latjicr's place in the business, in which 
he was engaged until his death. In 1847 h(; issued five pamphlci s 
entitled Meditaiioncs aiialytirae. This was his first publication 
of original matbcmai i('iil work; and from this time scarcely a 
>-ear passed in whicli lie did not give to the vrorld furUier mathe- 
inaiical re.seanihes. In 1856 S|H)ttisvvoode travelled in eastern 
Russia, and in iiStio in Croatia and Hungary; of tlie former 
cxpediiir-n Iv' jias Ir ft an inlc'ni.sting record entitled Tanw- 
lasse Journey thron^k AVav/c/*;/ Russia in the Autumn of iS^^6 
(London, 1857). In 1870 h(‘ was ch'cted president of the London 
.Mathematical Society. In 1871 he began to turn Iiis attention 
to experimental ])liysics, hi,s earlier researches bearing Ufion the 
poluri7.ati(;n of light and his lat(‘r work upon the electrical 
<lischarge in rarefied gaM.-s. lie wrote a popular treatise upon 
the former subject for tlie “ Njuure ” Series (1874). 1111878 

he was elected president of the British Association, and in iIkj 
same year president of the Ko>'ul Society, of which liC had been 
a lellow since 1853. He died in J.ondon of ts phoid fever 011 Llie 
27th of June .1883, and was buried in Westminster Abbey. 

As a mal hemal ician hv occupied himself with numy branches 
()1 his lavoarito sciciic.i.', move chpcca.lly with liivber aleielSra, includ- 
ing.'. tlic 1lict)t v of detevminaiil s, viih llie cclciilus of syiubuls, 

and with ihc apj JiceJ ion ol .i,n;dy;.is lo jiconu irv and mechanics. 
The folloAing ludef r<*vi<‘w of his niedhemaiic;!.! Avork is quoteil 
Irom tlie obiniary iiolicc Avhich iq)]»earcd in the J^rocerdinf's 0/ the 
Koy.il ^ticidv (wxviii. 34) : " 'I'lu; imciestin.i; series of coiiinui 

nic.'i’.ions on ihe coni. '..cl of curves ami suifaccs which are coji- 
lained in the riiiluscf'Jiiral 'J' ret)} sad ions of 1802 and su])se(iiiciit 
ye.'M's wnuKl c.loiv account' for the hinlt rank he obtained as a 
malbemj.lician. . . . The mastery wliicli he had ol>taiucd over the 
malhcmatic.d syiidiols was. so i:om]>lele thai he nov(?r slir.ank from 
tlie us.- (h e.ipie.-;, jojii., liov. e\'cv complicated nay. I he more com- 
])Iic.iied tlie\' weic ilic ino'.e he seemed lo res el in tht'in provided 
liiey did nor .'-'iii ee^ain.-.t the riding spirit of all his work— .symnn Vrv. 
To a mind imbued willi (lie love of luatheinatu: il symmeln* tin? 
snul>' of dett:rmiii;’.nls Jiad n;;tuially every allraciion. In 1.851 
T>lr .S]>uuis\\<.)ode jiubhsJied in the lorm of a jiionphlet an account of 
some elementary theorems ini the subject. This having fallen out 
ol print, pei'ini'.’sion was sought hy the iilifor of Crellc to r<?produce 
it in the pagc.s of that journal. Mr Siiottiswoode granted the request 
aiid undertook to revise his >Aork. 'J’he subject liad, however, been 
.so extensively developed in tJie interim that it pro\'ed necessary 
not merely t*) n!vi;,e it but entirely to rewrite the work, which 
became a memoir of no pages. To liiis, the first elcirieTilary treatise 
on determinants, much of the? rajiid (levelo])inerd of tlu? subject is 
<lue. The eilect of the study on Mr Sj^ottiswoode's own methods 
was most pioiiounced ; lliere is .scarcely a page of his mathematical 
writings IhiLt does m.)t bri.sile with delerminanta." llis papers, 
numbering over 100, vvere ])ublisbed principally in the Phihsophiftd 
I'nnisactions, Proevrdin^s of the Royal Soricty. Ouartcrly journal of 
Maihematics, Procrcdiiifis of the London Mathematical Society and 
C)'(lic, and one or two in the Comptes rendits of the Paris Acatleiuy; 
ii. list of them, arran;;<‘<l according to the several journals in which 
they origin.'} lly a])pci.Lred. with short notes upon the less familiar 
inetnoirs, is given in Nature, xxvii. 599. 

SPOTTSYLVANIA, a county of Virginia, U.S.A., so called 
after the family of Spott.sw(»od, or Spotswood (q.v.), which, in the 
colonial days, owned exlensi\*e estate.s and mines therein. It is 


bounded on the N . by the Rapidan and Rappahannock rivers and 
on the S. by the North Anna. It is celebrated as containing several 
of the most famous battlefields of the Civil War — Fredericks- 
burg, Chancellorsvillc, the Wilderness, and particularly that of 
Spottsylvania Court Htjuse, where the armies of Grant and Lee 
contended for nearly two weeks (May 8-21, 1864). The battles 
of Chancellorsvillc, Wilderness and Spottsylvania arc described 
in the article Wilderness. 

SPOUSE ( 0 . Fr. espous, mod. ipoux, espouse, epouse, Lat. 
sponsus, sponsa, a betrothed or promised man or woman, from 
spondcre, to promi.se), a husband or wife, properly one promised 
or betrothed to another in marriage. 

SPRAT, THOMAS (1635-1713), English divine, was horn at 
Beaminstcr, Dorsetshire, and educated at Wadliam College, 
Oxford, where he held a fellow'ship (1657-1670). Having taken 
orders he became a prebendary of Lincoln in 1660. In the pre- 
ceding > ear he had gained a reputation by his po(;m To the Happie 
Memory of the most Renoumed Prince Oliver, Lord Protector 
(London, 1659), and he was afterwards well known as a w'it, 
preacher and man of letters. His chief pro, sc works are the 
Observations upon Monsieur de Sorhicr^s I 'oyajie into England 
(London, 1665), a satirical reply to the strictures on Englishmen 
in Samuel de Sorbi^re’s book of thai name, and a History of the 
Royal Society of London (Lond(.;n, 1667), wliich Sprat liad helped 
to found. In j66g he became canon of Westminster, and in 
3670 rector of Lflington, Lincolnshire. lie was cLaplain lo 
(.harlcs II. in 1676, curate and lecturer at Si IMargaret’s, West- 
rnin.ster, in caiujii of Windsor in 1681, dean of West.niiii,‘Aer 
in 1083 and bi.'-iitp of R(A‘lic.stcr in 1684, He v.-as a nuunlxu- (,!' 
Jiimcs II. ’s occ'iesiastical t:im:rnissio‘ii, and in 168S he read il.t, 

I k‘claration of Indulgence to empty benchc.s in We.-tniij'i. ter 
Abbey. Although he opposed the motion of 1689 ilecluring the 
llirone vucanl, .l:c assisted al the cc.n.natiun of William and 
Mar\'. As dean of V’eslminster he directed Wren's reslorati(>n 
cl the abbey. He died on tlie 2otb of May 1713, 

SPRAT, a marine lEh {CUtpea spraltus), n-imcd “ garvie ” in 
Scotland, one of the smallest species of the genus Cluhca 
herrings, rareh' exceeds 5 in. in lengl.h, and occurs in largtmsl oa!'. 
on the Atlantic (’casts of Lurojie. Sprats are very (.d'len c.( i. 
founded with \’(>ung herrings, which lliey much re.semble, bi 
can alwa> s be distinguished l)y the hjllowing cjiantoters : tl.; • 
do not posse:-.s i.ny teeth on tlie palate (vomer)., like herring. , 
their gill-covers iire smootlg vdlhoiit tlu‘ radiating stri<?.e wliit 
are h.-und in the shad and tlie pilcliLa'd; tlu' anal fin consist:-, 1 
in.-m sct enleen to twenty i-llv:;, and the lateral line of fort)*-si.‘\'i 
(.A fortA'-cigbt si'alo.s. The \eniral fins are slightly anterior (u 
the e;rigiii of the dorsal fin; and the spine consists of fnun ferty- 
;even lo forty-nine vertebrae. 'The sprat spawns in the opeji 
s.ca fre;m Februar>’ to ]\Tay e.nd is only ot'trasiorudly (‘aplureil 
in tlie ripe condition. Its eggs arc buoyant and pelagic ai:d 
easily rei't.'gnized. Tlie sprat is one of the more iinj)ortant food- 
fi:.,lies on acojimt the iniinense numbers which arc Ciuiglit an ben 
the shoals aj)j5roaeJi the coasts, l'b(*y are .'.omewbat ca[>rici(/ti.-., 
however, as regards lli.e place and time of their appearance, the 
latter falling chiefly in the fir.si Iv.df of winter. Tliey aic eaiigi'ii 
with the S(.*ine or with tlie bag-net in Die tideway. Large 
quantiti(;s arc coiiMimed fresh, but many are pickled or smoked 
and (fliers prcyxired liia? anehovio,?. iTiaiueiitly tJa captures 
are so large* llait the fish cmi be used as manure cmlv. 

SPRATT, THOMAS ABEL BRIM AGE (i8ij -.1888), English 
vice-admiral, In’drographer and geologist, was born at Ea;l 
Teignmoiilh on ihe .Tith of May i8ii. He was the eldest son 
of Commander James Sprutt, R.N., and entered the nav}* ii; 
1827. He was attached to the surveying branch, and was 
engaged alino.st continuou.dy until 1863 in surveying the 
Muditerrunean. As commander of the “ Spitfire ” he rendered 
distinguished service in the Bku'k Sea during the Crimean War, 
and was appointed C.B. in 1S55. At an earlier date he wa. 
associated with Edward Forbes, then naturalist to the “ Beacon.” 
and during the years 1841-1843 they made observations on the 
bathymetrical distribution of marine life. To Forbes he was 
specially indebted for his interest iu natural history and geolog}’, 
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and together they published Travels in Lycia^ (1S47). Spratt 
investigated the caves at Malta and obtained remains of the 
pigmy elephant (Elepkas melitensis), which was described by 
Dr H. Falconer. He investigated the geology of several Greek 
islands, also the shores of Asia Minor, and made detailed observa- 
tions on the Delta of the Nile. He was especially distinguished 
for his Travels and Researches in Crete (2 vols., 1865), in which 
he ably described the physical geography, geology, archaeo- 
logy and natural history of the island. He was commissioner 
of fisheries from 1866 to 1873 ; and acting conservator of 
the Mersey from 1879 until the clo.se of his life. He died at 
Tunbridge Wells on the loth of March 1888. 

SPRECKELS, CLAUS (1828-1908), American capitalist, 
was born in Darmstadt, Hanover, in 1828. In 1846, to escape 
army service, he emigrated to the United States and became a 
grocer. In 1856 he removed from New York City to San 
Francisco, where he set up as a grocer, then a brewer, and later 
a sugar refiner. He gradually obtained control of most of the 
sugar refineries on the Pacific coast; he was able to undersell his 
competitors because he bought his raw sugar in Hawaii, where 
he purchased large plantations and contracted for the produce 
of others. He built a large refinery in Hawaii, and his influence 
with the Hawaiian government wa.s for a time paramount. 
By financing the Pacific Steamship Company he was able to 
reduce the freight charges on his sugar, and he also introduced 
various improvements in the methods of manufa<!tiire. It was 
he who built the railway from Salinas to San Francisco, by 
buying which the Atchi.son, Topeka & Santa ¥6 first made a 
through line into San Francisco. Spreckels died in San Francisco 
on the 26th of December 1908. His eldest son, John Diedrich 
Spreckels (b. 1853), became proprietor of the San Francisco 
Morning Call and succeeded to his father’s steamship interests ; 
and another son, Rudolph Spreckels (1873- ), became 

president of the First National Bank of San Francisco. 

SPREE, a river of Prussia, Germany, rising in the district of 
Upper Lusatia, m the kingdom of Saxony, close to the Bohemian 
frontier, and flowing nearly due north past Bautzen, Spremberg 
and Cottbus, dividing between the first two towns for a time 
into two arms. Below Cottbus the river .splits into a network 
of channels, and swings round in a big curve to the west forming 
the peculiar marshy regkm (30 m. long and 3 to 6 m. wide) 
known as the Spreewald. Having returned to its predominant 
direction, it turns W.N.W., and passing Furstcnwaldc and 
Kdpenick threads Berlin in .several arms, and joins the Havel 
at Spandaii. Its length is 227 m. of which 112 are navigable; 
the area of its drainage basin is 3660 sq, m. It is connected 
with the Oder by the Friedrich Wilhelm or Miillrose Canal 
made in 1862-1868, whi(‘h is 17 m. long, and by the Oder-Spree 
("anal, made in 1887-1888, and with the Havel by the Berlin- 
Spandau Navigation Canal, 5J m. long, and by the Teltov' Canal 
completed in T905. 

SPREEWALD, a district of Germany, in the Prussian province 
of Brandenburg, a marshy depression of the middle Spree valley, 
extending to some 106 sq. m., its length being 27 m. and its 
width varying from i to 7 m. It owes its marshy character 
to the river Spree, which above Liibben splits into a network 
of over two hundred arms, and in seasons of flood generally 
overflows considerable portions of the region. In the parts 
which are especially liable to inundation, as, for example, the 
villages of Lehde, Leipe and Burg, many of the homestead.s 
are built each on a little self-contained island, approachable 
in summer only by boat, and in wmter over the ice. In .spite 
of its marshy character the Spreewald is in part cultivated, in 
part converted into pasturage, and almost everywhere, but 
more especially in the lower districts, wooded like a park, the 
predominant trees being willows. Fishing, cattle-breeding 
and the growing of vegetables, more particularly small pickling 
cucumbers, are the chief occupations of the people, about 
30,000 in all. In great part they are of Wendish blood, and 
though the majority have been germanized, there is a small 
residue who have faithfully preserved their national speech, 
customs, and their own peculiar styles of dress. The attractive 


blending of wood and water makes the Spreewald in summer a 
resort of the people of the Prussian capital, but also in winter 
the district is largely visited by people bent on skating, sleighing 
and other winter pastimes. The chief town is Liibben, 45 m. 
south from Berlin on the railway to (Jorlitz. 

! See W. von Schiilenburf;, Wendiseke Volkssagen und Gebrauchr 
aus dem Spreewald (Leipzig. 1880); Kuhn, Der Spreewald und seine 
I Bewohner (Cottbus, 1889); and liraunsdorf, Spreewaldjahften 
! (Liibbenau, 1901). 

SPREMBERG, a town of Germany, in the Prussian province 
of Brandenburg, situated partly on an island in the river Spree 
and partly on the west bank, 76 m. S.E. of Berlin by the railway 
to Gorlitz. Pop. (1905), 11,188. There are a Roman Catholic 
and two Evangelical churches, a pilgrimage chiipcd, dating from 
1100, a ducal chateau, built by a son of the elector Jolm George 
about the end of the 16th century (now utilized us government 
offices), classical, technical and commercial schools and a 
hospital. It carries on considerable munufiu lures of woollen 
cloth. 

SPRENGEL, KURT (1766-1833), German botanist and physi- 
cian, was born on the 3rd of August 1766 at Bodelkow in Poinc- 
rania. His unc'le, Christian Konrad Sprengel (1750-1816), is 
remembered for his studies in the fertilization of flowers by 
insects — ^a subject in which he reached conclusions many years 
ahead of his lime. His father, a clergyman, provided him with 
a thorough education of wide scope; und the boy at an early 
age distinguished himself a.s a linguist, not only in Latin and 
Greek, but also in Arabic. He appeared as an author at the 
age of fourteen, publishing a small work called Anleitung zur 
BoLanik fiir Frauenztmmer in 1780. In 1784 he begun to study 
theology and medicine at Die university of Halle, but soon 
relinquished the former. He graduated in medicine in 1787. 
In 1789 he was appointed extraordinary professor of medicine 
in his alma mater, and in 1795 was promoted to be ordinary 
profes.sor. He devoted much of his time to medical work and 
to investigations into the history of medicine; and he held a 
foremost rank as an original investigator both in medicine and 
botany. Among the more important of his many services to 
the latter science was the part he took in awakening und stimu- 
lating microscopic investigation into the anatomy of the tissues 
of the higher plants, though defective microscopic appliances 
rendered the conclusions arrived at by himself untrustworthy. 
He also made many improvements in the details of both the 
Linnacan and the “ natural ” systems of classification. H(j 
died of an apoplectic seizure at Halle on the T5th of March 
t833- 

SprengePs more important works were : Bcdtrdge sur Gesekichte des 
Pulses (1787); Galens Fubcrlehre (1788); Apolof^ie des Hippokrates 
(1789); Versuch einer pragmatischen Gesekichte der Arzneikunde 
(1792-1709); Handbuch der Pathologic (1795-1797); Institutiones 
medicae {Gvola,, i8o9-i8ir>) ; Gesekichte der Mcdicin (completed in 
1820); Antiquitatum botaniearum specimen (1798); Ilistoria rci 
kerbariae (1807-1808); Anleitung zur Kenntniss der Gewdehse 
(i8o2-iHo^; and again 1817-1818); Gesekichte der Jinianik (1817- 
1818); Von dem Bau und der Natur der Gewdehse (1812); Flora 
halensis (1800-1815; and in 1832); Species umbellifer arum minus 
eognitae (1818); Neuc Entdechung im ganzen Umfang der Pflanzen- 
hunde (1820-1822). He ediUjd an edition of Linnatiiis’s Systoma 
vegetabilium in 1S24 and of the Genera plantarum in 1830. A list 
of his botanical papers from 1798 onwards will be found in the 
Royal Society's Catalogue of Scientific Papers, 

SPRENGER, JAKOB (ft, 1500), the Dominican inquisitor of 
Cologne, who with Heinrich Kramer (institor) published 
Malleus maleficarum or Hexenhammer, the .standard textbook 
on witchcraft, especially in Germany. The book gives (i) 
evidences of witchcraft; (2) rules for discovering it ; (3) 
proceedings for punishment. 

SPRENGTPORTEN, GDRAN MAGNUS, Count (1740-1819)^ 
Swedish and Russian politician, younger brother of Jakob 
Magnus Sprengtporten, entered the army and rose to the rank 
of captain during the Seven Years* War. He assisted his 
brother in the revolution of 1772, and in 1775 wa.s made a colonel 
and brigadier in east Finland. Here he distinguished himself 
greatly as an organizer and administrator. "ITie military school 
which he founded at Brahelinnd subsequently became a state 
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institution. Irritable and suspicious like his brother he also 
came to the conclusion that his services had not been adequately 
appreciated, and the flattering way in which he was welcomed 
by the Russian court during a visit to St Petersburg in 1779 
still further in(’<msed him against the purely imaginary ingrati- 
tude of his own sovereign. For the next two years he was in 
the French service, returning to Finland in 1781. It was now 
that he first (x)nccived the plan of separating the grand duchy 
from Sweden and erecting it into an independent state under 
the protection of Russia. During the riksdag of 1786 he openly 
opposed Gustavus HI., at the same time engaging in a secret 
and treasonable correspondence with the Russian ministers 
with the view of inducing them to assist the Finns by force of 
arms. In the following year, at the invitation of Catherine IT., 
he formally entered the Russian service. When the Russo- 
Swedish War of 1788-90 began, Sprengtporten received the 
('ommand of a Russian army corps directed against Finland. 
He took no direct part in the Anjala conspiracy (see Sweden : 
History), but urged Catherine to support it more energetically. 
His own negotiations with his fellow countrymen, especially 
after Gustavus III. had brought the Finlanders back to their 
allegiance, failed utterly. Nor was he able to serve Russia 
very effect ively in the field, for he was seriously wounded at 
the battle of Parosalmi (1790). At the end of the war, indeed, 
his position was somewhat precarious, as the High Court of 
Finland condemned him as a traitor, while Catherine regarded 
him as an incompetent impostor who could not perform his 
promises. For the next five years, therefore (1793-1798), he 
thought it expedient to quit Russia and live at Toplitz in 
Bohemia. He was re-employed by the emperor Paul who, in 
1800, sent him to negotiate with Napoleon concerning the 
Maltese Order and the interchange of prisoners. After PauPs 
death Sprc'ngt porten was again in disgrace for seven years, 
but was consulted in 1808 on the eve of the outbreak of hos- 
tilities with France. On the 1st of December 1808 he was 
appointed the first Russian governor-general of Finland, with 
the title of Count, but wa.s so unpopular that he had to resign 
his post the following year. The last ten years of his life were 
lived in retirement. 

S<*(i Finsku Tidskrift (Helsingfors, 1877-1889); and Svmska 
LeUcratursdllskapcis i Finland forhandlingar (llelsingfors^i^7). ^ 

SPRENGTPORTEN, JAKOB MAGNUS (1727-1786), Swedish 
soldier and politician. In his twedfth year he chose the pro- 
fession of arms, and served his country with distinction. The 
few and miseralile triumphs of Sweden during the Seven Years’ 
War were due almost entirely to young Sprcmgtporten, and he 
emerged from it with a lieutcnant-colonelc’v. a pension of (,20, 
and the reputation of being the sinartcst ofliccr in the service. 
Sprengtporten, above all things a man of ac'tion, had too hearty 
a contempt for “ Hats ” and “ Caps ” to belong to either. He 
regarded the monstrous .system of misrule for which they were 
primarily responsible with indignation, made no secret of his 
sentiments, and soon gathered round him a band of young 
officers of stro;ig royalist proclivities, whom he formed into a 
club, the so-callcd Svenska Botlen (Sweden's groundwork). 
'I’he club was suppressed by the dominant “ Caps,” who also 
sought to ruin Sprengtporten financially by ininting his tenants 
in Finland to bring actions against him for alleged extortion, 
not in the ordinary courts but in the Riksdag itself , where Sprengt- 
porten’s political adversaries would be his judges. The enraged 
iMnnish colonel thereupon approached Gustavus HI. with the 
project of a revolution against their (common enemies, the 

Caps.” It was to begin in Finland where Sprengtporten 's 
regiment, the Nyland dragoons, was stationed. He undertook 
to seize the impregnable fortress of Sveaborg by a coup de main. 
The submission of the whole grand duchy would be the natural 
consequence of such a success, and, Finl^d once secured, 
Sprengtporten proposed at the head of his Finns to embark for 
Sweden, meet the king and his friends near Stockholm, 
surprise the capital by a night attack. This plan, subsequci|%, 
enlarged by a suggestion of a fellow plotter, J. K. Toll (^#. 5 , 


was warmly approved of by the king. On the 22nd of July 
1772 Sprengtporten left Stockholm. On the 9th of August 
he reached Helsingfors. On the i6th he persuaded the fortress 
of Sveaborg to submit to him. Helsingfors followed the example 
of Sveaborg. A week later all Finland lay at the feet of the 
intrepid colonel of the BorgA dragoons. By the 23rd of August 
Sprengtporten was ready to re-embark for Stockholm with 780 
men, but contrary winds kept him back, and in the meantime 
Gustavus III. himself had carried out his revolution unaided. 
On his return to Sweden, however, Sprengtporten was received 
with the greatest distinction and made a lieutenant-general and 
colonel of the guards. He was also appointed the president 
of a commission for strengthening the defences of Finland. But 
Sprengtporten was still dissatisfied. He could never forgive 
Gustavus for having forestalled the revolution, and his morbidly 
irritable and suspicious temper saw slights and insults in the 
most innocent conjunctures. His first quarrel with Gustavus 
happened in 1774 when he refused to accept the post of com- 
mander-in-chief in Finland on the eve of a threatened war with 
Russia. The king good-naturedly overlooked his outrageous 
insolence on this occasion, but the inevitable rupture was only 
postponed. A most trumpery affair brought matters to a head. 
Sprengtporten had insulted the guards by giving precedence 
over them at a court-martial to some officers of his own dragoons. 
The guards complained to the king, who, after consulting with 
the senate, mildly remonstrated with Sj)rengtporten by letter. 
Sprengtporten thereupon tendered his resignation as colonel 
of the guard, and at a personal interview with Gustavus was so 
violent and insolent that anything like agreement l-)etween them 
became impossible. Sprengtporten w^as haunted by the fixed 
idea that the jeunesse doree of the court was in league with his 
old enemies to* traduce and supplant him, and not all the for- 
bearance of the king could open his eyes. He rticeived a 
pension of £2400 a year on his retirement, and was allowed tlie 
extraordinary privilege of a guard of honour as long as he 
lived. Nevertheless, to the end of his career, he continued to 
harass and annoy his long-suffering benefactor with fresh 
impertinences. 

See R. N. Bain, Gustavus III. and his Contemporaries, vol. i. 
(London, 1895) ; lulin, Gustavus 111 . och J. M. S prenet porteu, 
sv. Hist. Tid, '(Stockholm, 1903). (R. N. li.) 

SPRING (from ^^to spring,” leap or jump up,” “burst 
out,” 0 . Eng., springan, a common Tcut. word, ( f. Gcr. springen, 
j possibly allied toGr. move rapidly), primarily Un; 

• at't of springing or leaping. The word is hence applied in various 
: senses ; to the season of the year in which plant life begins 
! to bud and shoot; to a source of water springing or welling 
! up from below the surface of the earth and flowing away as a 
I stream or standing in a pool (see WaterSupply); or to an clastic 
or resilient body or contrivance for receiving and imparting 
mechanical powTr. The most (‘ommon form in which springs in 
this last sense are made ir. that of a spiral coil of wire or narrow 
band of steel. There are many uses to which they are put, 
c.g. for communi(!ating motion, as in a clock or watch {qq.v.), 
or for relieving concussion, as in the case of carriages {q-v.). 

SPRINGBUCK, or Springbok (.4 euchorc), an aberrant 
.South African gazelle inhabiting the country south of the 
Zambezi, but ranging north-westwards to Mossamedes. In tlu^ 
more settled parts of Cape Colony, the Transvaal and the Orange 
I’Vee State it now only exists within the enclosure'^ of the 
large farms, and can hardly be said to be any longer truly w’ilcl. 
Both sexes carr\^ IjTate horns; the shoulder-height of an adult 
male is about 30 In., and an average pair of hc^s measures 
14 in. along the curve; in the female the horns are more slender. 
The general colour above is reddish fawn, separated from the 
white of the under-parts by a dark band on the flanks. Along 
the middle of the hinder half of the back is a line of long erectile 
white hairs, forming the ** fan,” continued down over the 
rump; in repose tliis is concealed by the surrounding hair, but is 
conspicuously displayed when the animal takes the great leaps 
from which it derives its popular name. The periodical migra- 
tions of springbuck are well known, and though the fy^eks are 
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small compared with tlioi^e of about 1S50, they still include very 
large herds. In 1896 there was a great treky and about then 
in the north of Cape (.olony a lierd was seen wliich wiu; estimated 
at 500,000 head. 

SPRINGER^ ANTON HEINRICH (1825-1891), CTerman writer, 
was born at Prague on the 13th of July 1825 and was educated 
at the university of his native city. Taking an interest in art, 
he visited Munich, Dresden and Berlin, and spent some months 
in Italy; afterwards he settled at I'iibingen and in 1848 he 
returned to Prague and began to lecture at his own university 
on the history of the revolutionary epHxdi. The libcTal tone 
of these lectures brought him into disfavour with the ruling 
authorities, and in 1840 he left Bohemia and passed some time 
in England, France and the Netherlands. In 18.52 he settled 
at Boim, where he lectured on art and became a professor in 
J859; in 1872 he went to the university of Strassburg and in 
1873 to As a journalist and a publicist Springer 

advocated the federal union of the states ruled by the Austrian 
emperor, and asserted the right of Prussia to the headship of 
Germany ; during the Crimean War he favoured the emancipation 
of the small states in the south-east of Europe from Turkish 
supremacy. After many years of feeble health, he died at 
Leipzig on the 31st of May 1891. 

Sprinj^or is known as a writer both on history and on art. In the 
former connexion his most important work is his Geschichie Oester- 
rrichs srit dem wiener Frwden (Leipzig, 18O3 1865), which has been 
lrarisl:j,t('d into Czech (Pragaie, 1867). His other historical works 
am: OcsrMchte. dcs Revolutionszeitalters (Prague, 1840); Oeaterreich 
v.ach der Revolution (Prague, 1850)1 Octdcrreick, Preussen und 
Deutschland (Prague, 1851) ; Paris im xiti, J ahrhxindcrt (Lcii)zig,i856) ; 
and Protokolle des Verfassun^s-Ausschusse's im ocstvrrckhischen Reich- 
sta('r. iS\^S-iS4(/ (Uiipzig, 1885). His principal works on {irt are: 
In'ukunst des christlichen Mitivlaliers (Bonn. 1854); the valuable 
Jlandbuch dcr Kunst^eschichte (7th eel., Leipzig, 1006), a revised 
edition of his Crundziifie der Kunstgeschichie (Leipzig, 1887-1888); 
GvscMchte der bildenden KUnste im xix, Jukrhundert (Leipzig, 1858) ; 
under aus der neueren Kunstgeschichte (JJoiin, iS()7, and again 1886) ; 
Raffael und Michelangelo (Leip.dg, 1877 and 1885); and Die liunsi 
drs xix.JahrhundertsJj^eipzApiiHHo-sHHt). Springer wrote two bio- 
graphies: Friedrich Christoph Dahlmann (I^eipzig, 1870-1872), and 
Albrecht Duver (I 3 erUn. i8<)2); and was responsible for the German 
edition of Ci owe and Cavalcaselle's I.ivcs of the Early Flemish Painters, 
wliich was published at Leipzig in 1875. His book of reminiscences, 
Aus meinem Lehen ( 15 erlin, 1892), 'containing contributions by 
G. Ju-eytag and H. Janitschok, was edited by his son Jaro Springer 
(b. iS.^b), who is also known as a writer on art. 

SPRINGER (Fr. rein), the term given in architecture to the 
stone from which an arch springs (see Arch); in some cases this 
is the sbme resting on the impost or capital, the upper surface 
of which is a plane directed to the centre of the arch. In 
vaulting, however, where the lower stone of the arch or rib 
is laid in horizontal courses, so as to bond it well into the wall, 
constituting a system of construction known in France as the 
tas-de-charge, tlie springer may be considerably higher. The 
term is sometimes applied to the lowest stone of a gable. 

SPRINGFIELD, tlie capital of Illinoi.s, U.S.A.,an(l Ih. county- 
seat of Sangamon county, on the Sangamon river, in the central 
part of the state. Pop. (1890), 24,963; (1900), 34,159, of whom 
4654 were foreign-born (1940 Germans, tio6 Iri.sh and 499 
English) and 2227 negroes; (1906, estimate), 38,933. Land 
area (1906), 7*07 sq. m., of which 3*37 sq. m. had been annexed 
since 1890. U is served by the Baltimore & Ohio South-Western, 
the Chicago & Alton, the (Chicago, Peoria & St Louis, the Illinois 
( etitral, the Wabash, and the Cincinnati, Hamilton & Dayton 
railways, and by inter-urban electric lines. The city has a 
park and a boulevard system ; the principal parks are Washington, 
Lincoln, Reservoir and Mildred. The chief public, building 
is the state (’apitol (built in 1868-1888 at a cost of about 
$4,500,000), in the form of a Greek cross, with porticoes of granite 
and a dome 361 ft. high. It is the fifth state capitol of Illinois 
and the second erected in Springfield. Other prominent build- 
ings are the Supreme Court building, the county court-house 
(the old state capitol, finished in 1853), the city-hall, the state 
arsenal, the high school and the public library. In Oak Ridge 
cemetery, adjacent to the city, is the Lincoln monument, erect^ 
over Abraham Lincoln’s grave with funds raised throughout 
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ihe country by a Lincoln Monument Association. It was 
designed by Larkin G. Mead, und consists of a granite obelisk 
121 ft, above the centre of a mausoleum, which is 1 19J ft, long 
and 72i ft. wide, and in which there are six crypts for the burial 
of members of Lincoln’s family, and a memorial hall, a museum 
of Lincolniana. Around the foot of the obelisk (besides an 
heroic statue of Lincoln) an* four groups of figures in bronze, 
symbolizing the army and navy of the United States. The 
monument was wmplctcd and dedicated in 1874, was transferred 
to the state in 1895, and restiircd and in large part rebuilt in 
1899-1901. Lincoln’s home (erected in 1839 and bought by 
Lincoln in 1844) in Springfield is well pniserved by the state. 
In ihe city are the .state library (1842), the state law library 
(1839), the Illinois historical librar\' (1889), of which the state, 
historical society (1903) is a department, and the Illiinois 
Supreme Uourt library; several educational in.stitutions, 
including Concord ia-Seminar (Evangelical Lutheran), the 
Ursuline Academy (Roman Catholic), and the Academy of the 
Sacred Heart (Rcunan Catholic); the Springfield ILjspital 
(1897; Lutheran), and the St John’s Hospital (1875; under 
tl'iC Sisters of Si Francis), two orphanages, two homes foraged 
women, and a sanatorium ; the permanent grounds of the state 
fair (157 acres), and a state rifle range and militia camp-ground 
(t6o acres). Springfield is a trading and shipping centre for 
a prosperous agricultural region, and ships large quantities 
of bituminous coal from the immediate vicinity. The Wabash 
and the Chicago, Peoria & St Louis railways have large repair 
shops here. Among the manufactures are agricultural imple- 
ments, watches and watch niatcriah -the Illinois Watch 
Company has a larg(^ factory here — liiniher, flour, foundry and 
machine-shop products, automobiles, shoes and boilers. 'Hie 
total value of the factory product in 1905 was $5,976,637 
(67*2% more than in 1900). The first settlement was made in 
i8i8. In 1821 the place was chosen to l)e the county-scat 
of the newly created Sangamon county and was named Spring- 
field. In 1823 it was platted, and was named Calhoun in honour 
of John C. Calhoun, but this name was not popular and the 
former nam<5 was soon restored. Springfield was incorporated 
as a town in 3832 and chartered as a city in 1840. In 1837 
the state legislature passed a bill making Springfield the capital, 
and in December 1839 the legislature first met here. 

SPRINGFIELD, a city and the county-seat of Hampden 
county, Mas.saclmsetts, U.S.A., about 99 m. W. by S. of Boston 
e.nd 26 m. N. of Hartford, Connectic ut, on the east bank of the 
Connecticut river. Pop. (1800), 2312; (1850), 13,766; (1890), 
44,179; (1900), 62,059, of whom 14,381 were foreign-born (5462 
Irish, 2474 French Canadians, 1144 Knglish-Canadians, 1321 
English), 33,710 were of foreign parentage (either parent foreign- 
born), and 1021 were negroes; (1910, census), 88,926. Spring- 
field is served by the Springfield division of the New York & 
N(‘w England, the* Hartford division of the New York, New 
Haven & Hartford, the G. nnccticut River division of the Boston 
& Maine, and the Athol division ancj the main line of the Boston 
& Albany railways, and by ini.erurban electric railway lines. 
The river is crossed hc.re by four large bridges. The area of 
the city, which until 1852 was a township, is 38*53 sq. m. In 
its cxireme eastern part is the small village of Sixteen Acres; 
north-west of the main part of the city on the (>)nnccticut 
river is another village, Brightwood (on the Boston & Maine 
railway), and on the Chicopee rivcT, north-east of the business 
part of the city, is the: village of Indian Orchard, served by 
the Athol division of the Boston Albany railway. 

The city contains many public and private buildings of 
architectural importance. Among these are some of the earlier 
works of H. H. Richardson, such as the Court House, the Union 
railway station (1889), the Church of the Unity on State Street, 
and the North Congregational Church. Among other buildings 
are : Christ Church (I^rotestant Episcxipal) St Michael’s Cathe- 
dral (Roman Catholic), the Sauth Congregational Church, the 
Memorial Church, and the Church of the Sacred Heart; the 
.\rt Museum (1894-1896), which contains the George Walter 
Vincent Smith art collection and an art library; the Horace 
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Smith Hall of Sculpture; the Museum of Natural History 
(1898); organized in 1859 ; a group of municipal buildings, with 
a tower 270 ft. high and a large auditorium; a government 
building (1891) containing the post office and custom house, 
the Hatnj^en County Hall of Records, the City Library with 
175,000 volumes, and two branch libraries given by Andrew 
Carnegie; a state armoury, and the business buildings of the 
Springfield Fire & Marine Insurance Company, the Union Trust 
Company, and the Institution for Savings. The Public Library, 
the Art Museum, and the Museum of Natural History are 
controlled by the City Library Association, organized in 1857. 
In the city are a government arsenal and armoury. The arsenal 
was established by the Continental Congress during the War of 
Independence and began to be used as a repository for arms and 
ammunition about 1777. The armoury, in the midst of a park 
on Armory Hill immediately east of the railway station, was 
established in 1794. Here the famous Springfield muskets 
used by the Federal fon^es during the Civil \\^ar were manufac- 
tured (800,000 having been made during that struggle) and it 
is still the principal manufactoty of small arms for the United 
States army. Springfield has a good system of parks (under a 
board of park commissioners) with a total acreage of 550 
acres. Forest Park (464 acres), in the southern part of the 
city, is the largest and most attractive; it contains a good 
zoological collection, and in its ponds is one of the finest collec- 
tions in America of lotus plants and Oriental aquatic flora; 
at its .southern entrance is a monument to President McKinley 
by Philip Martiny. In Merrick Park, adjoining the City 
Library, there is St Gaudens\s famous statue of The Puritan/* 
commemorative of Deacon Samuel Chapin, one of the early 
settlers of the city. In Court Square are a statue of Miles 
Morgan (1616-1699), an early settler, by J. S. Hartley, and a 
monument in memory of the soldiers and sailors of the Civil 
War. In Carew lYiangle in the northern part of the city is a 
monument in honour of soldiers of the Spanish-American War, 
in the suburbs of the city is Hampden Park, once a famous 
rare track. There are two large c.emeteries, in one of which 
are buried many of Springfield's famous men, including Samuel 
Bowles and J. G. Holland, whose grave is marked by a medallion 
by St Gaudens. Among the hospitals are the Mercy Hospital 
(1896, under the Sisters of Divine Providence), the Wesson 
Memorial (formerly Hampden Homeojiathic ) Hospital (1900), 
ihc Wesson Maternity Hospital (1906), and the Springfield 
Hospital (1883). The Springfield public school system is 
excellent, and in addition to the regular high school there 
are a technical high school, a vocational school, and a kinder- 
garten training school. Other schools in Springfield are : the 
training school of the International Young Men*s Christian 
Association (1885); the American International College, estab- 
lished in Lowell (1885) as the French-American College for 
the education of French-Canadians, and now working among 
various immigrant races; and the MacDuffie school (1890) and 
the Elms (1866), both schools for girls. 

Springfield is noted for the diversity of its industries. In 
T905 the capital invested in manufacturing establishments 
was $24,081,099, and in the value of Its factory products 
($25,860,250, not including those of the U.S. Arsenal; 42-4 % 
more than in 1900) Springfield ranked ninth among the 
cities of Massachusetts. The largest single item in point of 
value was the product ($3,053,008) of the slaughtering and 
meat-packing establishments. Other important products were 
foundry and ma(!hine-shop products ($1,749,054); paper goods 
($1,481,427, not including envelopes, which had an additional 
value of almost $700,000); cars, automobiles, firearms (besides 
the Federal arsenal there is the Smith & Wesson revolver 
factory); and printing and publishing ($1,165,544). 

The principal newspapers are the S^ngfidd Republican 
(Independent; weekly, 1824; morning, of the most 

able and influential journals in New which since its 

(establishment by Samuel Bowles been the property 

of the Bdwles family; the Union (Repifblican; rooming, evening^ 
and weekly; 1864); the Daily News (Democratic; 1880); and 


the Springfield Homestead (tri-weekly ; 1878). "i'he Neu) England 
Homestead (weekly; published by the Orange Judd Company), 
Farm and Home^ a semi-monthly, and Good Housekeeping, a 
monthly (published by the Phelps Publishing Company), and 
the Kindergarten Review (monthly, published by the Milton- 
Bradley Company, who publish other educational matter) are 
important periodicals. 

The city is governed by a mayor, a hoard of aldermen (one 
from each of eight wards), and a common council of eighteen 
members (two or three from each ward, according to population), 
elected in December every other year. The city owns and 
operates the waterworks. 

Springfield was founded in 1636 by a company of settlers 
from Roxbury led by William Pynchon (1590-1662). Pynchon, 
who had been one of the original patentees of the Massachusetts 
Bay Colony, was dissatisfied with the government of Roxbury, 
of which he had been a founder. On a trip to the Connecticut 
valley he selec'ted a spot for a new colony which should have a 
limited membership and in which his ideas as to government 
might be put into execution. Accompanied by a dozen families 
he removed thither early in 1636, The settlers found there 
a settlement of Agawam Indians (probably allied with the 
Pacomtuc), and the settlement was at first known as Agawam. 
For some time the political affiliation was with the Connecticut 
river towns in Connecticut, but later the authority of the Massa- 
chusetts general court was recognized. In 1640 the name was 
changed to Springfield, after the native place of William Pyn- 
chon in Essex, England. For several years Pynchon was the 
dominating influenc^e in the colony, ruling it with the power of an 
autocrat. In 1650 he published a tract {The Meritorious Price 
of Our Redemption) in which he attacked the Calvinistic doctrine 
of the atonement, and which was burned on Boston Common 
by order of the general court. He was removed from the 
magistracy and returned to England in 1652. In King Philip’s 
War Springfield was a centre of hostilities, In October 1675 
a force of hostile Indians, joined by the hitherto friendly Aga- 
wams, surprised the settlers, killed some of them, drove the 
others into the three fortified houses, and burned the remaining 
buildings. They were preparing to storm the fortified houses 
when they were in turn attacked and driven off by a force of 
militia. Springfield was somewhat out of the track of operations 
of the warfare between the French and English in America, as 
it was later in the War of Independence; but men from Spring- 
field s(Tved in all these conflicts. In 1777 the armoury was 
established and the place became an important military supply 
depot for the continental forces. In July of that year representa- 
tives of the New England States and New York met here in 
convention to consider plans of co-operation for meeting Bur- 
goync’s invasion. During Shays’s rebellion there was a riot 
here in September 1786, and on the 25th of January 1787 the 
insurgent forces under Daniel Shays attacked the arsenal, but 
were dispersed by the militia under Brigadier-General William 
Shepard (1737-1817). Springfield remained little more than a 
large country market town until the completion of the Boston & 
Albany railway in 1839. From that time its growth as a railway 
and manufacturing centre was marked. Springfield was a 
strong abolition centre before the Civil War, and from here 
active plans were put in operation for sending material aid in 
the form of men and arms to the “ free state ” party in Kansas. 
The city was chartered in 1852. 

Sw II. M. Burt, First Centurv of the History of Springfield (2 
vols., Springfield, 1898-1899); J. F. Tower (ed.), Springfield, Present 
and Prospective (ihid., 1905); M. A. Gveew, Springfield, / 6 ^ 6 ‘/SS 6 
(ibid., 1888); Moses King, Handbook of Springfield (ibid., 1884). 

SPRINGFIELD, a city and the county-seat of Greene c.ounty, 
Missouri, U.S.A., in the S.W. part of the state, about 238 m. 
from St Louis. Pop. (1890), 21,850; (1900). 23,267, of whom 
2268 were negroes and 1057 foreign-born; (1910 census), 35,201. 
It is served by the St Louis & San Francisco, the Missouri Pacific, 
and the Kansas City, Clinton & Springfield railways. The city 

pleasantly situated on the Ozark Dome, about 1300 ft. above 
sea-level, is regularly laid out on an undulating site., and has 
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attractive residential districts. The principal building is that 
of the Federal government (1894), which is built of Indiana cut 
stone. Sprin^eld is the seat of Loretto Academy, of a state 
normal school, and of Drury College (co-educational; founded in 
1873 by Congregationalists, but now undenominational), which 
comprises, besides the college proper, an academy, a conserva- 
tory of music and a summer school, and which in 1908-1909 had 
500 students. Near the city is the Academy of the Visitation 
under the Sisters of St Chantal. The municipal water-supply 
is drawn from springs 3 m. north of the centre of the city. There 
are four large private parks (340 acres) on the outskirts, and 
two municipal cemeteries — a Confederate cemetery, maintained 
by associations, the only distinctively Confederate burial 
ground in Missouri ; and a National cemetery, maintained by 
the United States government. Springfield is one of the two 
chief commercial centres of this region, which has large mining, 
fruit, grain, lumber and livestock interests. The jobbing trade 
is important. Springfield ranks fourth among the manufac- 
turing cities of the state ; in 1905 the value of its factory pro- 
ducts was $5,293,315 (28*2 % more than in 1900). Flour and 
grist-mill products constituted in 1905 a third of the total; 
and carriages and wagons ranked next. The St Louis & San 
Francisco railway has large shops here. 

Springfield was settled in the years following 1829, and was 
laid out in 1833, though the public lands did not pass from the 
United States for sale until 1837. In 1838 and again in 1846 
Springfield was incorporated as a town, and in 1847 was 
chartered as a city; though government lapsed during much of 
the time up to 1865, when prosperous conditions became settled. 
At the opening of the Civil War, Springfield was one of the most 
important strategic points west of the Mississippi river. In 
1861-62 it was occupied or controlled a half-dozen times in 
succession by the Confederate and the Union forces, the latter 
retaining control of it after the spring of 1862. In the battle of 
Wilson^s Creek (August 10, i86i), fought about 10 m. south of 
the city, and one of the bloodiest battles of the war, relatively to 
numbers engaged, a force of about 5500 Union soldiers under 
General Nathaniel Lyon was defeated by about 10,000 Con- 
federates under Generals Benjamin McCulloch (1811-1862) and 
Sterling Price. The other occupations and abandonments were 
unattended by serious conflicts in the immediate vicinity. In 
January 1863, after Springfield had l)een made an important 
Union supply post, it was attacked without success by a 
Confederate force of about 2000 men under General 
J. S. Marmaduke. The year 1870 was marked by the arrival 
of the first railway. In the same year North Springfield 
was laid out, and was incorporated as a town in 1870 and 
1871. In z88i Springfield was chartered as a city of a 
higher class, and in 1887 it absorbed North Springfield. 
After 1902 the city's growth in population and in industries 
was very rapid. 

SPRINGFIELD, a city and the county-scat of Clark county, 
Ohio, U.S.A., at the confluence of Mad River and Lagonda 
Creek, about 45 m. W.S.W, of Columbus. Pop. (1890), 31,895; 
(1900), 38,253, of whom 3311 were foreign-born (including 
1337 German, 1097 Irish, and 308 English) and 4253 were 
negroes; (1910 census), 46,921. Springfield is served by the 
Cleveland, Cincinnati, Cliicago & St Louis; the Pittsburg, 
Cincinnati, Chicago & St Louis; the Erie, and the Detroit, 
Toledo & Ironton railways, and by an extensive inter-urban 
electric system. The older portion of the city is in the narrow 
valley of Lagonda Creek, but from here the city has spread 
over the higher and more undulating surface farther back 
until it occupies an area of about 8^ sq. m. Among the public 
buildings are the United States government building, the 
Clark county court house, the City building (the first floor 
of which is occupied by the city market,) the Warder public 
library (established 1872), which in T908 contained 25,000 
volumes, the city hospital, and the city prison and work- 
house. On hills near the city border are the Ohio state homes 
for the Masons, the Independent Order of Oddfellows, and the 
Knights of Pythias. The city park contains more than 250 


acres, and in 1908 the city adopted plans for an extdiilive park 
system. Femcliff cemetery is a picturesque burial-ground. 
On a hill on the north side of the city is Wittenberg Collegtj 
(Lutheran; 1845), which in 1909 had 35 instructors and 710 
students. Springfield is in a productive farming region, and 
water power is provided by Lagonda Creek, so that manufac- 
tures closely related to agriculture have always been prominent. 
Th(‘ value of the factory product in 1905 "was $13,654,423, 
of which $4,051,167 was the value of agricultural imple- 
ments, $2,914,493 of foundry and machine-shop products, and 
$1,025,244 of flour and grist-mill products. The municipality 
owns and operates tlie waterworks. Natural gas is piped from 
Fairfield county. 

In 1799 Simon Kenton and a small parly from Kentucky 
built a fort and fourteen cabins near Mad River 3 or 4 m. 
beyond the present western limits of tlie city. Later . in 
the same year James Demint built a cabin on a hilbside over- 
looking I^onda Creek. In 1801 ho engaged a surveyor to 
plan a town here and soon after this the sitt' of the Kenton 
settlement was abandoned. The new town was near the border- 
line that had been fixed between the Whites and the Indians, 
and the latter threatened trouble until 3807, when in a council 
held on a large hill in the vicinity, at which Tecutnseh was the 
principal speaker for the Indians, peace was more firmly estab- 
lished. In 1818, when Clark county was erected, Springfield 
was made the county-seat. It was int:orporated as a town in 
1827, and in 1850 it was chartered us a city. 

See E. S. Todd. A Socioloffical Study of Clark County, Ohio (Sprini^- 
iield, 1904). 

SPRING-GUN, a device formerly in use against poachcTs 
and trespassers. Wires were attached to the trigger of a gun 
in such a manner that any one stumbling over or treacling 
on them would discharge it and w'ound himself. Since? 1827 
spring-guns and all man-traps are illegal in England, 
except within a hou.se between sunset and sunrise as a 
protection against burglars. Spring-guns an? sometimes used 
to trap wild animals. 

SPRINGTAIL, the common name of u group of small insects, 
so nanied from the presence of a pair of tail-likc appendages 
at the end of the abdomen, which acts as a spring. When tin? 
insect is undisturbed these appendages are turned forwarils 
and held in position by a catch beneath the abdomen; but in 
case of alarm they arc kicked forcibly downwards and back- 
wards, jerking the body into the air. I'fiis action may 1»(? 
rapidly repeated until a place of .safety is reached. These 
insects usually live under fallen leaves, stones or the bark of 
trees, and sometimes occur in such quantities as to resemble 
patches of powder or dust. One species (Pndura aqmtica) 
may be seen floating in this way in masses upon the surface of 
standing water. Another {Achorutes socialh) may sometimes be 
found in abundance in the snow. Zoologically the springtails 
belong to the sub-order Colleml)ola of the ord(jr Aptera (q.v), 

SPRING VALLEY, a city of Bureau county, Illinois, 
on the north bank of the Illinois River, in the northern part of 
the state, about 104 m. S.W. of Chicago. Pop. (1890), 3837; 
(1900), 6214 (2845 foreign-born); (1910) 7035. It is servecl 
by the Chicago, Burlington & Quincy, tlie Chicago, Rock Island 
& Pacific, the Chicago & North Western, and the Chicago, 
Ottawa & Peoria (electric) railways. Spring Valley is a shipping 
and distributing point for a large number of bituminous coal- 
mines in its vicinity. It was chartered as a (?ity in 1886. 

SPRUCE, ix, spruce-fir, a (?oniferous tree belonging to tlu* 
genus Picea, of which there are several species, such as theNorwa\ 
.spruce, Picea excelsa; the black sprix e, Picea nigra, &c. (see Fir). 
The name has a curious origin, which explains also the parti(?ukir 
meaning of the adjective “ spruce/* neatly dressed, smart in 
appearance, fine. From a number of early quotations given hy 
Skeat (Etym, Did.) it is clear that ^‘spruce?/’ a variant of “ pruce/' 
simply stood for Prussian; the form “spruce?/' rather than 
“pruce,** being established partly by the (Icrman Sprossen, 
sprouts or young shoots (seen in Sprossen-hier, spnice beer, 
made of the sprouts of this fir). 
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SPRUE, a tropical disease^ prevalent in India, China, Java, 
and the West Indies. It is described by Sir Patrick Manson 
as dharacterired by a peculiar, inflamed, superflcially ulcerated, 
exceedingly sensitive condition of the mucous membrane of 
the tongue and mouth; great wasting and anaemia; and more 
or less diarrhoea, with pale and frothy fermenting stools. It 
is an obscure di.sorder, and the treatment recommended is 
rest and milk diet. 

SPULLERji EUG£NE (1835-1896), French politician and 
writer, was bom at Seurre (Cote d’C)r) on the 8th of December 
1835, his father being a German who had married and settled 
in France. After studying law at Dijon he went to Paris, 
where he was called to the bar, and entered into close relations 
with Gumbetta, collaborating with him in i§68 in the foundation 
of the Revue politique. He had heli>ed Emile Ollivier in his 
electoral campaign in Paris in 1863, but when in 869 Ollivier 
was preparing to rally to the empire he supported the 
republican candidate. During the siege of Paris he cs<‘aped 
fmm the city with Gambetta, to act as his energetic lieutenant 
in the provin(?es. After the peace he edited his chief’s Parisian 
organ, the Republique frattfaise, until in 1876 he entered the 
Chamber of Deputies for the department of the Seine. He was 
minister of foreign affairs during part of the brief Gambetta 
administration, and subsequently one of the vice-presidents of 
the chamber, serving also on the budget commission and on 
a special industrial and agricultural inquiry. His Parisian 
constituents thought his policy too moderate on the clerical 
question, and he had to seek election in 1885 in the Cote 
d'Or, which in later years he represented in the Senate. 
He was minister of education, religion and the fine arts in 
the Rouvier (cabinet of 1887, minister of foreign affairs under 
Tirard (1889-1890), and minister of education in 1894 in 
the Casimir-Pericr cabinet. He died on the 28th of July 1896. 
His published works include some volumes of speeches and 
well-known studies of Ignatius Loyola (1876) and of Michelet 
(1876). 

SPUR (A.S. spura, aporaf related to spornan, spummiy to 
kick, spurn; cf. M.H.G. sporn, mod. Gor. Sporn\ an instrument 
attaclied to the heel of a rider’s boot for the purpose of goading 
the horse. The earliest form of the horseman’s spur armetl the 
heel with a single prick. In England the rowel spur is slmwn 
upon the first seal oL Henry 111 ., but it does not come into 
general use until the T4th century. In the 15th century sjau's 
appear with very long shanks, to reach the horse’s flank below 
the outstanding bards. After this time, and until the beginning 
of the modern period of costume at the Restoration, they 
take many decorative forms, some of which remain in the great 
spurs worn by Mexican cavaliiTs. Gilded spurs were reckoned 
the badge of knighthood, and in the rare cases of cere- 
monious degradation they were hacked from the knight’s 
heels by the cook’s chopper. After the battle of (iourlrai, in 
1302, the victors hung up bushels of gilt spurs in the churches 
of Courtrai and Maestricht as trophies of what is still Remembered 
by the Flemings as the Goudensporendag, l^'or another reason 
the English named the French n>ut beside I’h^rouanne as the 
Battle of Spurs. 

In architecture, a spur (Fr. griffe^ Ger. Knoll) is tlie 
ornament carved on the angles of the base of curly columns; 
it consists of a projecting (daw, which, emerging from the lower 
torus of the base, rests on the projecting angle of the square 
plinth. It is possibly to these tliat Pliny refers {Hist, Nat, 
XX vi. 42) when speaking of the lizard and frog carved on the 
bases (spirae) of the columns of the temples of Jupiter and 
Juno in the Portico of Octavius; the earliest known example 
IS that of Diocletian’s palace at Spalato. In Romanesf|uc 
work the oldest examples are those found on the bases in 
crypts, where they assumed various conventional forms; 
being, however, close to the eye, the spur soon developed into 
an elaborate leaf ornament, which in Frenc'h 13th-century 
work and in the early English period is of great beauty; 
sometimes the spur takes the form of a fabulous animal, .such 
as a griihn. 


SPURaSON, CHARUBS HADDON (1834-1392), English 
Nonconformist divine, was born at Kelvedon, Essex, on the 
19th of June 1834. He was the grandson of an Essex pastor, 
and son of John Spurgeon, Independent minister at Upper 
Street, Islington. He went to school at Colchester and Maidstone, 
and in 1849 became usher at a school in Newmarket. He 
joined the Baptist communion in 1851, and his work at once 
attested his “ conversion.” He began distributing tracts and 
visiting the poor, joined the lay preachers’ association, and gave 
his first sermon at Teversham, near Cambridge. In 1852 he 
became pastor of Waterbeach. He was strongly urged to enter 
Stepney (now Regent’s Park) College to prepare more fully for 
the ministry, but an appointment with Dr Joseph Angus, the 
tutor, having accidentally fallen through, Spurgeon interpreted 
the contretemps as a divine warning against a college career. 
The lack of early systematic theological training certainly liad a 
momentous effect upon his development. Broad in every other 
respect, he retained to the last the narrow Calvinism of the early 
19th century. Ilis powers as a boy preacher became widely 
known, and at the close of 1853 he was “ called ” to New Park 
Street Chapel, Southwark. In a very few montlis’ time the 
chapel was full to overflowing. Exeter Hall was used while 
a new chapel was being erected, but Exeter Hall could not 
contain Spurgeon’s hearers. The enlarged chapel at once 
proved too small for the crowds, and a huge tabernacle was 
projected in Newington Causeway. The preacher had recourse 
to the Surrey Gardens music hall, where his congregation 
numbered from seven to ten thousand. At twenty-two he was 
the most popular preacher of his day. In 1857, on the day of 
national humiliation for the Indian Mutiny, he preached at the 
Crystal Palace to 24,000 people. The Metropolitan Tabernacle, 
with a platform for the preacher and accommodation for 6000 
persons, was opened for service on the 25th of March 1861. 
The cost was over £30,000, and the debt was entirely paid off 
at the close of the opening services, which lasted over a month. 
Spurgeon preached habitually at the Tabernacle on Sundays 
and Thursday.s. He frequently spoke for nearly an hour, 
and invariably from heads and subheads jotted down upon half 
a .sheet of letter paper. His Sunday sermons were taken down 
in shorthand, corrected by him on Monday, and sold by his 
publishers, Messrs Passmore & Alabaster, literally by tons. 
They have been extensively translated. Clear and forcible in 
style and arrangement, they are models of Puritan exposition 
and of appeal through the emotions to the individual conscience, 
illuminated by frequent flashes of spontaneous and often highly 
unconventional humour. In his method of employing illustration 
he is sugg(?stive of Thomas Adams, Thomas Fuller, Ric'hard 
Baxter, Thomas Man ton and John Bunyan. Like them, too, 
he excelled in his vigorous command of the vernacular. Among 
more recent preachers he had most affinity with George White- 
field, Richard Cecil and Josei)h Irons. Collected as The Taber- 
nacle Pulpit, the sermons form some fifty volumes. Sj)urge()n s 
lecture.s, aphorisms, talks, and “ Saplings for Sermons ” 
were similarly stenographed, corrected and circulated. He 
also edited a monthly magazine. The Sword and 'Trowel; an 
elaborate exposition of the Psalms, in seven volumes, called 
The Treasury of David (1870-1885); and a book of sayings called 
John Ploughman^ s Talks ; or^ Plain Advice for Plain People 
(1869), a kind of religious Poor Richard, In the summer of 
1864 a sermon which he preached and printed on Baptismal 
Regeneration (a doctrine which he strenuously repudiated, 
maintaining that immersion was only an outward and visible 
sign of the inward conversion) led to a difference with the bulk 
of the Evangelical party, both Nonconformist and Anglican. 
Spurgeon maintained his ground, but in 1865 he withdrew from 
the Evangelical Alliance. Subsequently in 1887 his distru.st 
of modem biblical criticism led to his withdrawing from the 
Baptist Union. His powers of organization were strongly 
exhibited in the Pastors’ College, the Orphanage (at Stockwell), 
the Tabernacle Almshouses, the Colportage A.ssociation for 
.selling religious books, and the gratuitous book fund which grew 
up under his c'are. He received large money testimonials 
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(£6000 on his silver-wedding day and £5000 on his fiftieth 
birthday)^ which he handed over to these institutions. He died 
at Mentone on the 31st of January 1892, leaving a widow with 
twin sons (b. 1856). One of them, Rev. Thomas Spurgeon, 
after some years of pastorate in New Zealand, succeeded his 
fatlier as minister of the Tabernacle, but resigned in 1908 and 
became president of the Pastors’ College. 

An Autobin ffraphy was compiled by his widow and his private 
secretary from his diary, sermons, records and letters (1897-1900). 

SPURN HEAD, or Spurn Point, a foreland of the North Sea 
coast of England, in Yorkshire, projecting across the mouth 
of the Humber. Its length is nearly 4 m. from the village of 
Kilnsea, but its breadth seldom exceeds 300 yds,, and it rises only 
a few feet above sea-level. It is formed of sand and shingle, 
the debris of the soft coast of Holderness to the north, from 
which it is estimated that six million tons of material are 
annually removed by southerly currents along the shore. 
Deep water is found close of! the seaward side of Spurn Head, 
the formation of which appears to have taken place within 
historic times, even since about the close of the ibth century. 
There are two lighthouses and a lifeboat station on the 
head. 

SPURZHEIM, JOHANN CHRISTOPH [Kaspar] (1776^-1832), 
(icrman phrenologist, was born near Treves on the 31st of 
December 1776. He made the acquaintance of F. J. Gall 
while studying medicine in Vienna, and for some years assisted 
him in spreading his phrenological doctrines, but in 1813 the 
two separate^d. Spurzhein lectured with considerable success 
in England and France, and was extending his propaganda 
to the United States when he died at Boston, Massachusetts, 
on the Toth of November 1832. His works include : Anatomic 
et physiohyji^ie du systeme nerveux (1810-1820); Observations sur 
la phfcnolo^ie (1810); The Pliysioi^nomical Systems of Drs Call 
and Spurslieim (1815), and Essai philosophique sur la nature 
de Chomme (1820). (See Phrknoloov.) 

SPY, a commune near Namur, Belgium. Here in 1886, in 
Betche aux Roches cavern, Maximin Lohost and Marcel dc Puydt 
found two nearly j)erfect skeletons (man and woman) at the 
depth of 16 ft., with numerous implements of the Mousterian 
type. All the human remains are now in the Lohest (.’olleo 
tion, Liege. I'he skulls were characterized by enormous brows, 
retreating forehead, massive jaw-bones, rudimentary chin and 
large posterior molars. The skidetoiis were further marked by 
a divergent curvature of the bones of the fore-arm ; the tibia 
were shorter than in any other known race, and stouter than in 
most; the tibia and femur, being so articulated that to maintain 
equilibrium the head and body must have been thrown forward, 
as in the gait of the larger apes. These characteristics justify 
pla(‘ing “ the man of Spy in the lowest category ... the 
dentition is inferior to that of the neolithic man in France 
. . . approximates near to the apes, although there is still, 
to use the language of Fraipont and Lohest, an abyss 
between the man of Spy and the highest ape ” (E. D. Cope, 
** The Genealogy of Man in The American Naturalist, April 
1893, p. 334), With the skeletons were found bones of extinct 
mammals, the woolly rhinoceros {rhinoceros tichorhinus), 
nuimmoth {elephas primi' genius), and the cave-bear {ursus 
spcLaeus). 

See also L' Homme contemporain du mammouth a Spy (Namur, 
1SS7) ; G. do Mortillct, Le Prdhistonque (1900). 

SPY (from to spy or “ espy ” ; 0 . Fr. espie, espier, to spy, 
watch; cf. Ger. spdhen, Lat. specere, to look; the Fr. term 

espionage ” is of course from the same source), in war, a person 
who, disguised or without bearing the distinguishing marks of 
belligerent forces, mixes with the enemy for the purpose of 
obtaining information u^ul to the army he is serving. As by 
the law of war a spy is liable, if caught, to the penalty of death, 
the Hague “ Regulations respecting the Laws and Customs of 
War on I.*arid ” are very' precise on the subject. A soldier not 
wearing a disguise is not a spy, though he may be found within 
the zone of the hostile army and though his object may be to 
obtain information; nor are soldiers or civilians spies who cross 


enemy lines openly carrying messages. This applies even to 
persons .-ent in balloons for the piirp().se of carrying despatches. 
In short, it is essential to the character of a spy that he should 
act clandestinely or on false pretences, that he should be ('aught 
within the zone of operations of the hostile belligerent fon es, 
and that his object should be to obtain information for use 
against them (art. 29). The regulations also provide that he 
cannot be “ punished without previous trial (art. 30). Nor 
can he be treated as a spy if he is captured after he has rejoined 
his army. He must then be treated as an ordinary' prisoner of 
war (art. 31). (T. Ba.) 

The term “ spy ” is applied also to those who in time of peace 
secretly endeavour to obtain information ( oncerning the forces, 
armaments, fortifi('ations or defences of a country for the purpose* 
of supplying it to another country. Every (ountry has always 
endeavoured to guard jealously its military and naval secrets, 
and with this object denies admittance to fortified places or 
arsenals to those who cannot produce the proper t'.r(^dentiais. 
Notwithstanding the utmost precautions, it is impossible to 
prevent some amount of leakage to countries which are prepared 
to pay for information otherwise unobtainable. Consequently, 
most countries have legislation dealing w^ith “ spying ” in time 
of peace. In the United Kingdom, the Official Secrets AvX 
1889 makes it a misdemeanour wrongfully to obtain information 
as to any fortress, dockyard, office, &c., of his majesty, or, having 
such information or any information relating to the naval 
or military affairs of his majesty, to communicate the samt* 
to any' person to whom it ought not in Iht^ inter(*st of the 
state to be ('ommiinit'ated at the time. If the information is 
communicated, or intended or Httcmpt(‘d to be communicated, 
to any foreign state, the offence becomes a felony. In 
Germany^ an imperial law of 1893 deals similarly with siu'h an 
offimee. 

SQUADRON, a military and naval term for a body of nu)unt(‘d 
tnwps or a detachment of war vessels, 'fhe word is derived 
from .sv/«aY/rr/, a .square, as a military term, according to Jdorio, 
applied to a “ certain part of a company of souldicrs of 20 or 
25 whose (‘hiefe was a corporal,” and so called no doubt as being 
formed on jiarade or in battle array in .sciuares. Squadra^ 
square, is derived from the Low Latin exquadrare, an intensive 
form of quadrarc {qmidrus, four-cornen'd, quattuor, four). In 
military usage the term ” ,s(|uadron ” is applied to the principal 
units into whi<'h a ciiv'alry regiment is divided, corresponding to 
the company in an infantry battalion. 1'h(* normal modern 
division of a cavalry regiment is into four sriuadrons of two to 
Ifoiir troops each, this squadron numhiTing 120 to 200 men (se(; 
CiMl[AMy)j|l in naval usage a scjiiadron is a group of vessels 
feap^rlfciforming one of the divisions of a flia^t or as a .separate 
detai.hmcnt under a flag officer de?if)atched on sj)ecial sttrvict*. 
In military use, ” squad ” (a shortened form of “squadron ”) is 
used of any small detachment of mim detailed for drill, fatigue 
or other duty. 

SQUAILS (from skail or hail, a ninepin), an old alklish game 
in which disks are snapped or struck with the JhH from the 
edge of a table or board at a mark at its certqS|||f Its early 
prototype was shove-groat, cal kid also slyp-gprnat or slide-thrift, 
whi('h in the i8th century went under the name of jervis or 
farvis. This last variation was play(?d on a table marked with 
chalk into alhjys divided into squares niimlxfn^d from i to 
9 or 10, the object being to send a halfi)enny into a high-num- 
bered space. If it went beyond nothing was scored. The 
highest aggregate of a certain niimhcr of fdays won. The most 
.scientific development of this class of games is the modern 
Shuffle-hoard (r/.r*.). 

SQUALL^ the name given to any suddem incTcase of wind to 
gale force. Generally speaking a squall is tmderstoexi to })c of 
short duration, but the word gust ” w'ould Ix! used to indicate 
an increase of wand forctj of more transient character than a 
.squall. Gusts may succeed one another several tina^s within 
the compass of a minute. A .squall may comprise a stic'cession 
of gusts, with intervening partial lulls, and would last with 
varvung intensity for some minute.s at It^ast. 'I’lic distinction 
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between gusts and squalls is best illustrated by the traces of 
a Dines pressure-tube anemograph. The trace reproduced in 
fig. I for an ordinary steady wind shows that the force of the 
wind is constantly oscillating. The general appearance of the 
trace is a ribbon which has a breadth proportional to the mean 
wind velocity. The breadth of the ribbon is also dependent 
upon the nature of the reference; the better the exposure the 
narrower the ribbon; for an anemograph at a coast station the 
ribbon is wider for a shore wind than for a sea wind. 

From the records oblnincd at Scilly and Holyhead, Dr G. C. 
Simpson concluded that a wind of mean hourly velocity v was 
composed of alternations of gusts and lulls ranging on the average 
between limits *5 + 1*21; and — *5 + *76v with occasional recurrences 
to extreme velocities of 1*5 + 1 *3V and — i *0 + *651;. In other 
words, the average range of the ribbon is *5-1- *451^ for the two 


stations during the hour when the mean velocity is v. and the 
extreme range within the same period is 2*0+ * 08 v. 

The differences of gust velocity at stations with different exposures 
may be illustrated by quoting the breadth of the ribbon for a 30 m. 
wind at the following stations : — 


Southport (Marshside) 10 m. 

Scilly 15 „ 

Shoeburyness 20 ,, (from W.) 

„ 10 (fromE.N.E.) 

Holyhead 15 

Pendennls Castle (Falmouth) ... 8 „ (from S.) 

„ „ „ 16 .. from W.) 

Aberdeen 30 ,, (fromN.W.) 

Alnwick Castle 25 ,, 

Kew M 

Fig. 2 represents a succession of squalls occurring in an ordinary 
gusty wind ; the squalls succeed one another with fair regularity 
about every twenty minutes and last in full force for a few minutes. A 
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succession of squalls of this kind is a common experience with 
westerly wind atScilly^ and the onset of squalls is gener^ly associated 
with the veering of the wind to the north-west. Changes in wind 
velocity, cither in the form of gusts or squalls, are generally associated 
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with some change in direction of the 
wind, but the relation between the 
changes in gusts hsive not yet been 
studied. 

A characteristic of squalls is the 
suddenness with which the incrcu.se 
of wind velocity occurs. At sea 
the ruffling of the surface can he 
seen travelling over the water, and 
the wind producing it and travel- 
ling with it strikes a sudden blow 
when it reaches a ship. If squalls 
are of sufficient violence to do 
damage to trees or buildings their 
progress c:an be traced in a like 
manner over the land. 

These phenomena are exhibited 
in their most striking form in 
“ line squalls. ” The characteristic 
feature of a line scjuall is that a 
number of places arranged , roughly 
speaking, in a straight or slightly 
curved line across the country 
experience a similar scquen(;e of 
events at the same time, and the 
line of action sweeps acro.ss the 
country as a front advancing 
nearly uniformly throughout its 
length. This march of a linear 
front gives the impression of awave 
(Redrawn by f»ermiasion from the Or l)ore with an advancing front 
nriiishAssociaiion hundreds o£ miles long, Sweeping 

Fio. 3.— Variation of Mete- over the country with a velocity 
SX “ ^ identified from tlic 

* ^ ‘ * time of occurrence of the various 

changes at different places. The associated events arc very 
well marked by those recorded for the line of squall of 
the 2nd of August 1906 (fig. 3). Tliey comprise a .sudden 
increase of wind with a veer of direction of 45® to 90'', a sudden 
rise of pressure known in J^rance as the crochet d^(fraf^e, and in 
Germany as the Gewilier Nose, a pronounced and permanent 
fall of temperature, and a shower of rain, hail or snow. While 
these various phenomena are indicated all along the advancing 
line their intensity may he very different at different points 
along it. The squall often exhibits greater viokmce in the middle 
portion, and it becomes more intense as the whole line advances. 
In the most fully developed portions the weather phenomena 
take the form of thunderstorms with violent wind and rain. 
The course of events in a typical line squall has been most c.arc- 
fully worked out by R. G. K. Lempfert in a paper on the Line 
Squall” of the 8th of February 1906 {Quart, Journ, Boy, Met. 
Soc. vol. xxxii.). Fig. 4 (reproduced from the papers) shows 
the successive positions of the line of the front from which its 
rate of travel can be estimated. The line of advance of a line 
squall is generally from some point between south and north 
on the western side, the change of wind being from a warm 
southerly or westerly wind to a colder westerly or northerly 
one. So far as is known to the writer there is no case of a line 
squall exhibiting a backing wind. The date and direction of 
advance appear to be, generally speaking, those of the final 
wind, but m cases where the thunderstorms are developed there 
is a loc.al violence of the wind bearing no relation to the isobaric 
distribution of the final wind. 

Endeavours liave been made to explain the phenomena of 
line squalls as due to vortex motion of particular character. 
The violent wind blowing out in front of the storm is part of 
the circulation of a vortex with horizontal axis. It supplies 
the air for the rainfall of the stations in front. Its place is taken 
by descending air at the back, which becomes in its turn the 
surface supply for stations farther in. But such an explanation 


seems in many ways incomplete. Although perhaps if the wind 
velocities in a ’'ertical plane were plotted there might be some 
evidence of cir(!ulation in the mathematical sense by integrating 
round a closed curve, yci the idea of (circulation in a vertical 
plane as suggesting the primary constitution of the phenomena 
is very ’nadequate. The cliange of air which takes place during 
the passage of the line squall is altogether different from that 
which we would get by passing the surfacce air through a complete 
vertical cycle and coneJensing a large quantity of water vapour 
on the way. If vcrticcal circulation were complete the air would 



I.'k;. — 'Pinucs of ocr.nrrcnco of siaUlen iiiettwoloKical cbanKes, 
and isochronous lines showing the ailvainu; of the S(|uall. Tin* 
iHiiirs are numlM^red cons('cu1ive)y from i I0 18, start at i a.ni. 
(Feb. 8), ami the miiiules are expre.ssed as decimal fractions of an 
hour. Hail and thunder storms occurred in the region to the (cast of 
the dott(id lime. 


return to the surface warmed and dried. A ft^w revolutions 
would produce a very considerable elevation of tcanperaturc. 
The air which remains after the passage of a. lint* stjuall is, bow- 
(wer, distinctly colder, of an entirely difftTcnt kind from that 
which it replaces ami, in those cases which have been investigated, 
can be irat'ed i)ack to a different point of the compass. More- 
over, the smalln(!ss of vcrti(‘al dimensions in the atmosphere as 
compart'd with tlie horizontal dimensions makes it diffit^ult to 
allow that there is really room for an effective vortex with a 
horizontal axis. To carry air up 5 bring it back again 

would practically deprive it of all its moisture and raise its 
temperature 73° F. Yet 5 m. would be a very small allowance 
for the horizontal spread of the phenomena of the squall. 

The sudden replacement of warm air by cold with a chafige 
of wind seems much more likely to he associated with the flooding 
of the country by an advancing sweep of cold air. The pressure 
changes are continuous in the old layer and in the new 
layer, hut discontinuous with varying degrees of discontinuity 
along the line of junction, where instability of the upper air 
may btt set up. Fig. 5 shows the discontinuity of pressure in 
the example discussed by Mr Lempfert. It is clear that as 
the discontinuity of pressure becomes accentuated there arise 
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(Redrawn by permission from the QuarL Jottrn, AVj'. Mei. Soc.) 

Fig* 5.— Distribution of Pressure (Feb. 8, 190O). Isobars 
arc shown for each 0*1 in. 


Shepherds Bush 



(Redrawn by permission from 
the British Association 
«»o8.) 

Fig. 6. — Records of 
wind velocity on June x, 
1908. 


in the localities on the line of advance 
very steep pressure gradients for which 
there are corresponding winds. The 
violent winds may therefore be attri- 
buted to the breakdown of the dynami- 
cal system under the stress of these 
local differences of pressure. 

From this point of view the pheno- 
mena of the line squall are to be 
regarded as a development of the 
ordinary phenomena of the V-shaped 
depression. A sudden change of wind 
and a line of rain that pass over the 
country with the velocity of the same 
order as that of the following wind 
are quite common features of the S.W. 
quadrant of a cyclonic depression, and 
they, too, seem to point to the juxta- 
position of currents of different tem- 
perature coming from different regions 
but forming adjacent components of 
supply for the depression. 

Examples of all degrees between the 
comparatively unimportant rain line 
and the most violent tomado-like 
squall could be put side by side with 
cases in which the typical pressure, 
temperature and weather changes are 
accompanied by a sudden lull in the 
wind, as in the example quoted in the 
Life History of Surface Air Currents 
(M. 0 . publication, No. 174, 1906), 
An example of a line squall in its most 


violent and destructive form is shown in the records for the 
ist of June 1908. In the record for Kew the squall of wind 
which destroyed a number of the trees of Bushey Avenue is 
shown as lasting for a very long period (fig. 6). 

A line squall of historic interest is that which capsized H.M.S* 
“Eurydice ** off the Isle of Wight on the 24th of March 1878. 
The occurrence is discussed by the Hon. Ralph Abercromby in 
{Quart, Journ. Roy, MeUSoc, x, 172) and previously l)y the 
Rev. Mr Clementhey {Symon's Met, Mag,, April 1878), The shift 
of wind in this case appears to have been from west to north, 
and the change in the wind was accompanied by the transitions 
from fine blue sky to snow. The records at the seven obser- 
vatories belonging to the Meteorological Council are repro- 
duced in the Quarterly Weather Report, from which fig. 7 is 
taken. 

Whatever explanation may be given of the cause and origin 
of the phenomena of line squalls, it must take account of 
the fact that a first squall is often succeeiJed by others of 
a similar character but often of less intensity than the first. 
After the sudden shift of wind, with accompanying weather 
changes, the conditions seem to revert more or less to the original 
stated The warm southerly wind reasserts itself, but is driven 
out again by another attack, and ultimately the cold wind holds 
the field. It is easy to suggest, but at present not easy to verify, 
the course of replacement of the warm wind. Upper air observa- 
tions in such circumstances with kites or manned balloons are 
dangerous, both for the apparatus and the observer; but it 
may be possible to trace the actual course of events by the records 
of rounding balloons supplemented by observations of the motive 
balloon by means of theodolites. 

Little has been said about the actual force of the wind in gusts 
or squalls, and in the present state of anemometry it is difficult to 
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Fig. 7. — “ Eurydice ** Squall, from the Quarterly Weather Report 
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regard the figures hitherto obtained as final ; moreover, the large 
wind force in squalls is probably subject to large local variations, 
the difierence between the record of the squall of tlie ist of June 
1908 at Kew and Shepherd's Bush suggests that it may have been 
much stronger at Bushey, where the damage was done. The highest 
velocity in a gust hitherto recorded upon instruments belonging to 
the office is 106*5 m. per hour at Pendennis Castle on the 14th of 
March 1905. Gale force is defined for the purposes of the metooro- 
logical office as that of a wind which has an average velocity during 
an hour of 38 m. per hour. According to Simpson's results at Scilly 
or Holyhead, where the exposure is good, a wind that just got within 
the reckoning of gales would reach 44 m. per hour in the ordinary 
gusts^ with occasional records of 51 m. per hour. Squalls with 
velocities reaching ^5 m. per hour arc not uncommon, and the range 
of wind velocity which constitutes a squall may be anything betwtH*!! 
40 m. an hour and upwards of 100 m. an hour. (W. N. S.) 

SQUAW> the anglicized word for woman among the North 
American Indians; the Massachusetts Indian form is sgua or 
schqua, the Narragansett squdwo, the Cree eskwuo, Delaware 
ochqueu, khqueu, &c. It is also used in composition with names 
of animals to denote the female. 

SQUIB, supposed to be derived from the German word schieben, 
to push or shove forward with a sliding movement, the name for 
a projected kind of firework that is flung out of a groove and 
breaks with a flash and a clatter. Hence, in the literary sense, 
a squib is a slight satirical composition put forth on an occasion; 
and it is intended that it should make a noise by its explosion, 
not by the possession of any permanent importance. Steele 
says, in the Taller, that squibs are those who in the common 
phrase of the world are call’d libellers, lampooners and pam- 
phleteers,” showing that, at the beginning of the i8th century, 
the man who composed the satire, as well as the satire itself, 
was called a squib. Swift speaks of the rapidity with which 
these little literary fireworks flew about from place to place, and 
he himself was a proficient in the making of noisy squibs. 
Perhaps the best type of a squib in Englisli literature is Gray’s 
Candidate, which was written and circulated among the electors 
in 1764, when Lord Sandwich was canvassing for the office of 
high-steward of the university of Cambridge. The object of 
this poem was, by ridicule and defamation, to injure Lord 
Sandwich’s prospects of success. When once the election was 
over the verses served no further purpose, and they have sur- 
vived simply in consequence of their fluent wit and of the 
reputation of the great poet who composed them. (Sec also 
LAMruoW.) 

SQUILL, the name under wliich the bulbous root of Vrgima 
Sctlla is used in medicine. It belongs to the natural order 
Liliaceae. The name of ” squill ” is also applied by gardeners 
to the various species of Sdlla, The medicinal squill is a native 
of the countries bordering the Mediterranean, and grows from 
the .sea-level up to an elevation of 3000 ft. The bulbs are 
globular and of large size, often weighing more than 4 lb. 
Two varieties are met with, the one having white and the other 
pink scales. They are collected in August, when they are 
leafless, the membranous outer scales being removed and the 
fleshy portion cut transversely into slices and dried in the sun. 
These are then packed in casks for exportation. They are 
chiefly imported into the United Kingdom from Malta. When 
reduced to powder and exposed to the air the drug rapidly 
absorbs moisture and cakes together into a hard mass. 

Squill has been used in medicine from a very early period. The 
ancient Greek physicians prescribed it with vinegar and honey 
almost in the same manner as it is used at present. The composition 
of the drug, first efficiently studied by Merck in 1878, is very com- 
plex. The chief constituent is scillitoxin, a bitter and intrasely 
&ritant principle. A somewhat similar substance, scillipiain, is also 
physiologically active. The bitter glucoside scilliny or scillain, is 
unimportant. The bulb also contains mucilage, and a considerable 
quantity of an irritant resin. It has been shown that a definite 
action on the heart is not obtainable unless so large a dose of 
squill is given that some gastro-intestinal irritation or even 
inflammation is set up by this resin. The dose of squill is from 
I to 3 grains. Of the numerous pharmacopoeial preparations only 
three are of any importance : the synip of squill, composed of 
one part of squill, eight of dilute acetic acid and four of sugar; 
the Tilula Ipecacuanhae cum Scilla, in which ipecacuanha and 
opium are the chief constituents; and the tincture of squill, which 
is still widely used, made by macerating one part of squill 
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with five of alcohol. The action of the drug is that of a cardiac 
stimulant, with three important further properties all dependent on 
its irritant constituents. Even in small doses, such as will not 
affect the heart, it is a gastro-intestinal, a bronchial and a renal 
irritant. The two latter properties constitute it a powerful 
expectorant and a fairly active diuretic. The dnig must not 
be givtin alone, owing to its irritant action. It is very frequently 
given as a diuretic in cardiac cases in the form of a pill containing 
one grain each of mercury, digitalis and squill. Combined with 
a sedative, such as opium, it may be given in chronic bronchitis. It 
must not be givtm in acute bronchitis, which it only aggravates; 
nor in phthisis, which is invariably accompanied by a hypersensitive 
state of the alimentary tract. For similar reasons squill should 
not be given in any form of Bright's disease. The textbook pro- 
hibition against its use in acute Bright's disease should certainly bo 
extended to chronic nephritis in all its forms. The use of this 
I irritating drug, while still extensive, is yearly diminishing. It docs 
I not accomiilish anything that may not otherwise be achieved at less 
cost to the secreting surfaces of tlie patient. 

An allied spec:ies, Urginea indica, is used in India in the same 
manner as the European species. The true squills are represented 
in Great Britain by two species, Scilla autumnalis and 5 . verna. 
The former has a racemose inflorescence and leaves appearing in 
autumn after the flowers ; the latter has the flowers arranged in a 
corymbose manner, leaves appearing in spring, and is confined 
to the sea-coast. Several species are cultivated in gardens, 
S. hijolia and 5 . sibirica being remarkable for their beautiful 
blue flowers, which are produced in early spring; Chinese squill 
is S, chinensis, a half-hardy species; Roman squill is a popular 
name for species of Bellevalia, a genus now generally included in 
Hyacinthus; striped squill is Puschkinia scilloides, a liliaceous 
plant resembling the squill in habit, 

SQUINCH, possibly a corruption of sconce (French equiva- 
lents are pendentive, trompe), the term in architecture applied 
to a corbelling out by means of arched rings in stone thrown 
across the angles of a square tower, to carry an octagonal spire 
or a dome. The earliest examples are found in the palaces of 
Serbittan and Firuzabad constructed by the Sassanian dynasty 
(a.d. 350-450), and in the mosque at Damascus, where it takes 
the form of a niche. In early French Romanesque work a small 
niche with additional rings above is employed; a greater impor- 
tance is sometimes given by small shafts at the sides, of which 
there arc examples in the Coptic churches of Egypt, and in 
France in the cathedral at Le Puy and the church of St 
Martin at Dijon. (See Pendentive.) 

SQUINT (possibly connected with Swed. svinka, to flinch; 
O. Eng. swiccan, avoid^ properly an adjective meaning looking 
different ways, hence oblique, indirect vision, particularly a 
strabismus, an affection of the eyes consisting in non-coincidence 
of the optic axes (see Eye, g Diseases] and Vision). In architec- 
ture squint ” is used of a slit or opening usually on one or 
both sides of the chancel arch, giving a view of the altar from the 
transepts or aisles; it is also styled hagioscope *’ {qjv). 

SQUIRE, an abbreviated form of ^'esquire” {q.y), originally 
with the same meaning of an attendant on a knight* In this 
form, however, the word has developed certain special connota- 
tions. Thus in England it is used partly a.s a courtesy title, 
partly as a description of the chief landed proprietor, usually 
the lord of the manor, in a pari.sh the lesser proprietors being 
“gentlemen ” or yeomen. In some parts also it is not uncom- 
mon for the title of “ squire ” to be given to small freeholders 
of the yeoman class, known in Ireland half contemptuously as 
“ squireens.” In the United States the title has also survived 
as applied to justices of the peace, local judges and other digni- 
taries in country districts and towns. In another sense squire 
has survived in its sense of “ attendant,” “ to s(juire ” being 
used so early as Chaucer’s day as synonymous with “ to wait 
upon.” A “ squire of dames ” is thus a man very attentive 
to women and much in their company. Footpads and high- 
waymen were termed sometimes “squires of the pad ” as well 
as “ gentlemen of the road.” 

SQUIRREL (Fr. icureuil), properly the name of the well- 
known red, bushy-tailed British arboreal manual, Seiwus 
vulgaris, typifying the genus Seiurus and the f^ily Sciuridac, 
but in a wider sense embracing all the rodents included in this 
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and a few nearly allied genera. For the characteristics of the 
family Sciuridae and the different squirrel-like genera by which 
it is represented, see Kodentia. 

What may be called typical, that is to say arboreal, squirrels 
are found throughout the greater part of the tropical and temper- 
ate regions of both hemispheres, although they are absent both 
from Madagascar and Australasia. I'he species are both largest 
and most numerous in the tropics, and reach their greatest 
development in the Malay countries. Scjuirrels vary in size 
from animals no larger than a mouse, such as Nannosciurus 
soricimis of Borneo, or N, minutus of West Africa, to others as 
largo as a cat, such as the black and yellow Ratufa bicolor of 
Burma and the Malay area. The larger species, as might be 
(‘xpocted from their heavier build, are somewhat less strictly 
arboreal in their habits than the smaller ones. The common 
squirrel, whose habits are too well known to need special descrip- 
tion, ranges over the whole of Europe and Northern Asia, from 
Ireland to Japan, and from Lapland to North Italy; but speci- 
mens from different parts of this wide range differ so much in 
colour as to constitute distinct races. Thus, while the S(juirrcls 
of north and west Europe are of the bright red colour of the 
British animal, those of the mountainous regions of southern 
Europe arc of a deep blackish grey; while those from Siberia 
are a clear pale grey colour, with scanrely a tinge of rufous. 
There is also a great seasonal change in appearance and colour 
in this squirrel, owing to the cars losing their tufts of hair and 
to the bleaching of the tail. The pairing time of the sfjuirrel 
is from February to April ; and after a perio(l of gestation of about 
thirty days the female brings forth from three to nine young. 
In addition to all sorts of vegetables and fruits, the .scjuirrel is 
exceedingly fond of animal food, greedily devouring mice, small 
birds and eggs. The squirrels of the typical genus Sciurusava 
unknowm in Afri(!a south of the Sahara, but otherwise have a 
distribution co-extensivc with the rest of the family. 

Although the English squirrel is a beautiful little animal, 
it is surpassed by many of the tropical members of the group, 
and especially by those of the Malay countries, where nearly 
all the species arc brilliantly marked, and many are ornamented 



The Burmese Hed-bellied Squirrel (Sciurus pygerythrus). 
with variou^y coloured longitudinal stripes along their bodies. 
Every visited India is familiar with the pretty 

little stripca^paSm-squirrel, which is to a considerable extent 
a partially domestiiated animal, or, rather, an animal which has 


taken to quarter itself in the immediate neighbourhood of human 
habitations. It has been generally supposed that there is only 
one palm-squirrel throughout India, but there arc really two 
distinct types, each with local modifications. The first or 
typitml palm-squirrel, Funambulus palmar um, inhabits Madras, 
has but three light stripes on the back, and shows a rufous band 
on the under-side of the base of the tail. In Pennant's palm- 
squirrel, pmnanli^ on the other hand, there is a pair of faint 
additional lateral white stripes, making five in all, and the 
under-surface of the tail is uniformly whitish olive. As this 
species has been obtained in Surat and the Punjab, it is believed 
lo be the northern type. One Oriental species (Sciurus 
caniceps) presents almost the only known instance among 
mammals of the assumption during the breeding season of a 
distinctly ornamental coat, corresponding to the breeding 
plumage of birds. For the greater part of the year the animal 
is of a uniform grey colour, but about December its back 
becomes a brilliant orange-yellow, whic'h lasts until about March, 
when it is again replaced by grey. The squirrel shown in the 
illustration is a native of Burma and Tenasserim, and is closely 
allied to 5. caniceps^ but goes through no seasonal ('hange 
of (dolour. Another Burmese squirrel, 6'. haringtoni, differs as 
regards colour in a remarkable manner from all other known 
members of the group. It is a medium- sized species of a pale 
creamy buff colour above, lighter beneath, and with a whitish 
tail, while it is further characterized l)y the absence of the first 
upper premolar, which shows that it is not an albino or pale 
variety. Two examples were obtained by Captain H. H. 
Harington, of one of the Punjalu regiments, on the Upper 
Chindwin River. It may he added that generic subdivisions 
of the squirrels are based mainly on the characters of the 
skull and teeth. That they are essential is evident from the 
circumstance that the African spiny squirrels Xerus (see Spiny 
S otTiRREi.) come between Sciurus and some of the other Afri(‘an 
genera. (R. L/) 

SQUIRREL MONKEY, the English name of a small golden- 
haired South American monkey, commonly known as Chryso- 
thfix sciurca, and also applied to the two other members of the 
same genus, whose collective range extends from Costa Rica to 
Bolivia and Ikazil. It has, however, been proposed to transfer 
the name Chrysoihrix lo the marmosets of the genus Hapale^ 
lo which it is staled to have been originally applied, and to 
! replace it by Saimiris, The squirrel-monkeys were formerly 
classed with the douroucoulis (see Douroucouu), but, on account 
• of their brain -structure, they have been transferred to the 
t cbinae (see ('apuchtn-Monkey), from the other members of 
which they differ by their practically non-preliensile tails and 
smaller size, while they are further distinguished by their com- 
paratively large eyes and the backward prolongation of the 
hinder part of the head, 'I'hey are exceedingly pretty little 
monkeys. (See Primates.) (R. l.*) 

SRINAGAR, capital of the state of Kashmir, in Northern 
India, 5250 ft. above sea-level, on both banks of the river Jhelum, 
which winds through the city with an average width of 80 yds. 
and is crossed by seven wooden bridges. The houses occupy 
a length of about 3 m. and a breadth of about m. on either 
side of the river; but the greater part of the city lies on the 
1 right bank. No two buildings arc alike. The curious grouping 
! of the houses, the frail tenements of the poor, the substantial 
' mansions of the wealthier, the curious carving of some, the 
balconies of others, the irregular embankment and the moun- 
tains in the background, form a quaint and picturesque 
! spt‘ctacle. Area, 3795 acres; pop. (1901), 122,618. The city 
is exposed to both fire and flood. In 1893 six of the seven 
bridges were swept away, and great damage was again caused 
in 1903. A regular water-supply has been provided. The 
artisans of Srinagar enjoy a high reputation. Unfortunately, 
the historic industry of shawl-weaving is now practically extinct. 
The loss of the French market after the war of 1870 was followed 
by the famine of 1877-1879, which drove many of the weavers 
into the Punjab, and the survivors have taken to the manufac- 
ture of carpets. Other industries are paper, leather, papier 
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niaclie, silver and copper ware, wood-carving and boat-making. 
The three chief routes of communication with India are : (i) 
along the Jhelum valley to Murree and Rawalpindi, which has 
been opened throughout for wheeled traffic (195 m.); (2) over 
the Banihal pass (9200 ft. above the sea) to Jammu (163 m.); 
(3) over the Pir Panjal pass (11,400 ft.) to Gujrat (180 m.). 

Sec Sir Walter R. Lawrence, The Valley of Kashmir (1895) ; 
M. A. St(’in, Chronicle of the Kin^s of Kashmir (igtxa). 

SRIRANGAM, or Skkingham, a town of British India, in 
Trichinopoly district, Madras presidency, 2 m. K. of Trichinopoly 
city. Pop. (1901), 23,039. It stands on an island of the same 
name, formed by the bifurcation of the river Cauver\’ and l>y 
the channel of the Colcroon. The town is celebrated for its 
great temple, dedicated to Vishnu, composed of seven square 
enclosures, one within another, and 350 ft. distant from each 
other. Each enclosure has four gates with high towers, placed 
one in the centre of each side opposite to the four crardinal 
points. The successively widening enclosures and the greater 
elaboration of the outer as compared with the inner buildings 
mark the progress of the shrine in fame an<l wealth. The outer 
wall of the temple is not less than 4 m. in circumference. Not 
far distant is the smaller but more beautiful Jambukeswaram, 
a temple dedicated to Siva. Prom 1751 to 1755 the island and 
its pagodas were the object of frequent contests between the 
French and the English. 

STAAL, MARGUERITE JEANNE CORDIER DELAUNAY, 

TUronne 1)E (1684-1750), French author, was born in Paris 
on the 30th of August 1684. Her father was a painter namt^d 
Cordier. He seems to have deserted her motluT, who then 
nisumed her maiden name, Delaunay, whi('h was also adopt(‘d 
by her daughter. She was ediK’atcd at a convent at Evreux, 
of which Mme de la Roclicfoucauld, sist(T of the author of the 
MaximeSf was superior. Here she became attached to Mme de 
Gricu, who, being appointed abbess of the convent of St Louis 
at Rouen, took her friend with htT. Mile Delaunay lived there 
until 1710 in the enjoyment of the utmost consideration. There 
she held a little court of her own, which included Brunei, the 
friend of Fontcnelle, the sicur de la Rey and the abb6 Vertot. 
She dcscrilxjs her own first passion for the maR|uis de Silly, the 
brother of a friend with whom she was visiting. Her affection 
was not rcturn(!d, but she entered on a correspondence with 
him in whi(‘h she plays the part of director. After the d(?ath 
of her patron, Mme de (irieu, poverty comp(?lled her to 
enter the household of the duchess(? du Maine at S('caux in 
the capacity of femme de chamhre. Her literary talent .s(»on 
manifested itself in the literary court of the duchess, and secured 
for her, among other friendshii)S, the .somewhat undesirable 
admiration of the abb6 Chaulicu. The duchess is said, l)ut chiefly 
on the waiting-lady’s own authority, to have been not a little 
jealous of her attendant. Enough, however, is known of the 
duchess’s imperious and capricious temper to make it improb- 
able that her service was agr^^eal)le. Mile Delaunay, however, 
enjoyed a large share; of her confidence and had a considerable 
share in drawing up the Memoire des princes Ugitimes which 
d(;manded the meeting of the statcs-general. She was implicated 
in the affair of the Cellamare conspiracy, and was sent in 1718 
to the Bastille;, where she remained for two ye;ars. Even he;re, 
however, she made concjuests, though she was far from beautiful. 
Her own aci:ount of her love for her fellow-prisoner, the e^hevalier 
du Menil, and of the passiem of the chevalie?r de Maisonrouge, 
her gaoler, feir her, is justly famous. She returned on he-r 
liberation to the service of the duchess, who showed no gratitude 
for the devotion, approaching the heroic, that Mile Delaunay 
had shown in her cause. She received no promotion and still 
had to fulfil the wearisome duties of a waiting-maid. She refused, 
it is said, Andr6 Dacier, the widower of a wife more famous than 
himself, and in 1735, being then more than fifty, married the 
Baron de Staal. Her dissatisfaction with her position had be- 
come so evident that the duchess, afraid of losing her services, 
arranged the marriage to give Mile Delaunay rank sufficient 
to allow of her promotion to be on an equality with the ladies 
of the court. On this footing she remained a member of the | 


I household. It was at this time that she became the friend and 
I correspondent of Mine du Deffand. She died at Gennevilliers 
on the 15th of June 1750. Her Mhnoires appeared about five 
years later, and have often been reprinted, both separately and 
in collections of the memoirs of the 17th and 18th centuries, to 
both of which the author belonged both in style and character. 
She has much of the frankness and seductive verve of Mme 
de Sevign6 and her contemporaries, but more than a little alloy(?d 
with the sensibilite of a later time. It may be doubted wlicthcr 
she docs not somewhat exaggerate the discomforts of her 
position and her sense of them. In her lack of illusions she was 
a child of the 18th century. Saint e-Beuve sii\ s that the most 
fit time for the reading of the Memoires is the late autumn, under 
the trees of November. But her book is an extremt;ly amusing 
one to read, as well as not a little instructive. Tlic humours 
of the “ ('ourt of Sccaux ” are depicted as hardly any other 
society of the kind has ever been. “ Dans cc art enjou6 de 
raconter,” says Suinte-Beuve, “ Madame de Staal esl classique.” 

Besides Iut Mdmoires Mme de Staal left two excellent short 
comedies, })erl(tnued at the court of Seeaux, anil some letters, the 
answers to which are in some cases extant, and sliow, as well as the 
references of contemporaries, that the writer ilid not exaggerate 
her own eharm. Her Mimoires were translated by S. Bathurst 
(1877) and by C. H. Jiell (1892), See the edition (1877) of her 
Memoires by M. dv. Lt;seiire. 

STABIAE, an ancient town of C'ampania, Italy, on the coast 
at the cast extremity of the Gulf of Naples (mod. (aslellam- 
marc di Stabia). It was dependent upon Nuceria Alfaterna 
(q^v.) until it joined the revolt against Rome in the Social War 
(90 B.C.). In 89 it was taktm and destroyed by Sulla, and its 
territory given to Nuceria as a reward for fidelity to Rome. Tlu* 
place, however, continued to be visited for its natural beaulit;s, 
its mineral springs and its j)ure milk. Remains of fine villas 
have been found about half a mile to Hu; east of the modern 
town, and also the remains of a temple to the genius of Stabiac, 
which no doubt occupied the same site as it had doiu; in Oscan 
times. None of these remains is now visible. The town was 
de.stroyed by the eruption of a.d, 79 (in which tlie eltler Pliny 
met his death), but was soon rebuilt on the site now occupied 
by the modern Castellamnmre. Above tlu* town on the east is 
the Mons Lactarius (from lar, milk). Here look plan; the battle 
between Narses and '1 eias in a.b. 553, whi(;h put an end to th(‘ 
Gothic domination in Italy. 

Soo M. Kuggiero, Scavi di Stabia del tyqg al (Na])loH, 1881); 
J, Htiloch, ( anipanieny 2ik1 ud. p. 248 sqij. (lircslau, 1890). ('I'.As.) 

STABLE, a building in which horses an; kept, including the 
stall in which they stand, furnished with manger and rack, the 
room in which the harness is kept and attt;nd(;d to, thi; loft in 
which tl\c liay and corn are stored, and other accessory rooms, iSji;. 
(See Hoksp:.) 'I’liis is the current usage, but the word was 
formerly applied, as was the Latin stabulum, i.e, slanding- 
placc (from stare, to stand), to a stall or enclosure for all kinds 
of dome.stic animals, cows, sheep, 8fc, Thi; adjective stable,” 
meaning firmly established, ( omes directly from I.atin slabilis^ 
also from stare, to stand. 

STADE, BERNHARD (1848-1906), German Protestant theo- 
logian, was born on the iith of May 1848 at Arnstadt, in 
'rhuringia. He studied at Leipzig and Berlin, and in course of 
time became (1875) professor ordiiiarius at Giessen. Once a 
member of hVanz Delitzsch’s class, he became a convinced 
adherent of the newest criti(;al school. In 1 881 lie founded the 
Zeitschrift fur uLUeslamentliche Wissenschafl, wliich he continued 
to edit; and his critical history of Israel {Geschichte des Volks 
Israel, 2 vols., 1887-1888; vol. ii. in conjunction with Oscar 
Holtzmann) has made him very widely known. With C. 
Siegfried he has revised and edited the Hebrew lexicon, Hehr, 
Wdrterbuch zum Alien Testament (1892-1893). Stade's other 
works include Vber die alttestamentlichen V orstellunffen vom 
Zustand nack dem Tode (1877), Lehrbuch der hehr. Grammatik 
(vol. i., 1879), Aus^eumhlte akademische Reden und Ahhandlnngen 
(1899), and Biblische Theologie des Alien Testaments (1905, 
&c.). He died on the 6th of December 1006. 

See O. Pfleiderer, Development of Theolofjy (1890). 
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STADE, a town of Germany in the Prussian province of 
Hanover, situated on the navigable Schwinge, 3J m. above its 
confluence with the Elbe, 20 m. N.W. of Hamburg on the railway 
to Cuxhaven. Pop. (1905), 10,837. It carries on a number of 
small manufactures and has some shipping trade, chiefly with 
Hamburg, but the rise of Harburg has deposed it from its former 
position as the chief port of Hanover. In the neighbourhood 
are deposits of gypsum and salt. The fortifications, erected in 
1755 and strengthened in 1816, were demolished in 1882. 

According to the legend, Stade was the oldest town of the 
Saxons and was built in 321 B.c. Historically it cannot be 
traced farther back than the" loth century, when it was the capital 
of a line of counts. In the 13th century it passed to the arch- 
bishopric of Bremen. Subsequently entering the Hanseatic 
League, it rose to some commercial importance.’ In 1648 Stade 
became the capital of the principality of Bremen under the 
Swedes; and in 1719 it was ceded to Hanover, the fate of which it 
has since shared. The Prussians occupied it without resistance 
in 1866. 

Set* lobclmaiiii and Wittpennig, Gc&chichU der Stadi Stade (Stade, 

STADION, JOHANN PHILIPP KARL JOSEPH (1763-1824), 
Austrian statesman, entered the diplomatic service and rose 
early to a high position. In 1790-1793 he was ambassador in 
London. After some years of retirement he was entrusted 
(1800) with a mission to the Prussian court, where he endea- 
voured in vain to effect an alliance with Austria. He had 
greater success as envoy at St Petersburg, where he played a 
large part in the formation of the third coalition against 
Napoleon (1805). Notwithstanding the failure of this alliance 
he was made foreign minister, and in conjunction with the 
archduke Charles pursued a policy of quiet preparation for a 
fresh trial of strength with France. In 1808 he abandoned 
the policy of procrastination, and with the help of Mcttcrnich 
hastened the outbreak of a new war. The unfortunate results 
of the campaign of 1809 compelled his resignation, but in 1813 
he was commissioned to negotiate the convention which finally 
overthrew Napoleon. The last ten years of his life were spent 
in a strenuous and partly successful attempt to reorganize the 
disordered finances of his country. 

Sec A. Bcor, Zehn Jahre dsterreichischer ntik^ iSoj-r^ro (Lei])zig, 
1877); Die Finamcn Oestencichs im ig Jahrhundert (Prague, 
1877); Kroncs, Zur Geschichte Oesterfcichs, jtygs-iSit (Gotha, 188O). 

STADIUM, the Latin form of this Greek name for a standard 
of length, a stade =« 100 dpyvuu (about 6 fl., or i fathom) «== 6 
TkiOpa (100 Gr. about loi Eng. ft.), equivalent to about 606 
Eng. ft.; as being about one-e’ghth of the Roman mile, it is often 
translated by ** furlong.” The course for the foot-race at Olympia 
{q^v.) was exactly a stade in length, and hence the name was 
given to the Greek foot-race and to the amphitheatre in which 
the races took place (see Games, Classical). 

STADTHOLDER (Du. siadhouder, a delegate or representa- 
tive), the title of the chief magistrate of the seven states which 
formed the United Netherlands by the union of Utrecht in 
1579. Though the word stad means a town, it has also the force 
of the kindred English stead.” A stadhouder was not the 
governor of a “ stad ” or stead ” in the sense of a place or 
town. He was in the place, or stead, of the sovereign. 
The word is translated into Latin by legatus, gubernator and 
praefectus. The office of stadtholder is a proconsulatus, and 
the High German equivalent is Statlhalter, a delegate. 
When the northern Netherlands revolted from Philip II. 
of Spain, who had inherited his sovereign rights from 
the house of Burgundy (see Netherlands : History), the siad^ 

1 The Stiidc Klbtj’dues (Stadcr Elbczoll) were an anciemt imijost 
upon all goods carried up the Elbe, and were levied at the village of 
Brunshausen, at the mouth of the Schwinge. The tax was abolished 
in 1267 by the Hanseatic League, but it was revived by the Swedes 
in 1688, and confirmed by Hanover. The dues were fostered by the 
growing trade of Hamburg, and in 1861, when they were redeemed 
(for ^^427, 600) by the nations trading in the Elbe, the exchequer of 
Hanover was in the yearly receipt of about ;f45,ooo from this source. 
Hamburg and Great Britain each paid more than a third of the 
redemption money. 


houder passed from being the representative of an absent sove- 
reign prince and became the chief magistrate of the states in 
whom the sovereignty resided. Six of the seven states forming 
the confederation of the United Netherlands took as their 
stadtholder William of Orange-Nassau, called the Silent,” and 
his descendants during three generations. The seventh, 
Friesland, had for stadtholder William^s brother, John ** the 
Old,” and his descendants. The younger line became stadt- 
holders of the other states after the extinction of the elder, and 
were the ancestors of the present royal family of the Netherlands. 
Though the stadtholders of the house of Orange-Nassau were of 
princely rank and intermarried with the royal families of Europe, 
they were not sovereign princes. They exercised large admini- 
strative powers, and commanded the land and sea forces, but it 
was with delegated authority given them by each state in 
domestic affairs, and by the statcs-gcncral of the confederation 
in all common and foreign affairs. The states-general and some 
of the individual states not only claimed but exercised the right 
of suspending the stadtholdership, as for instance after the death 
of William II., 1650, and of William 111 ., 1702. 

STAEL, MADAME DE. Anne Louise Germaine Necker, 
Baronne DE Starl-Holstein (1766-1817), French novelist 
and miscellaneous writer, was born at Paris on the 22nd of April 
1766. Her father was the famous financier Necker, her mother 
Suzanne Curchod, almost equally famous as the early love of 
Gibbon, as the wife of Necker himself, and as the mistress of 
one of the most popular salons of Paris. Betw'een mother 
and daughter there was, however, little sympathy. Mme 
Ncckcr, despite her talents, her beauty and her fondness for 
philosophe sot:iety, was strictly decorous, somewhat reserved, 
and disi)osc(l to carry out in her daughter's case the rigorous 
discipline of her own childhood. The future Mme de Statil 
was from her earliest years a romp, a coquette, and passionately 
desirous of prominence and attention. I'hcre seems moreover 
to have been a sort of rivalry between mother and daughter for 
the chief place in Neckcr’s affections, and it is not probable that 
the daughter's love for her mother was increased by the conscious- 
ness of her own inferiority in personal charms. Mme Necker 
was of a most refined though somewhat lackadaisical style of 
beauty, while her daughter was a plain child and a plainer woman, 
whose sole attractions were large and striking eyes and a buxom 
figure. She was, however, a child of unusual intellectual power, 
and sb.e began very early to write though not to publish. She 
is said to have written her father a letter on his famous 
Cmnpte-Ecndu and other matters when she was not fifteen, and 
to have injured her health by excessive study and intellectual 
excitement. But in reading all the accounts of Mme de Slael’s 
life which come from herself or her intimate friends, it must be 
carefully remembered that she was the most distinguished and 
characteristic product of the period of sensihilite — the singular 
fashion of ultra-sentiment which required that both men and 
women, but especially women, should be always palpitating with 
excitement, steeped in melancholy, or dissolved in tears. Still, 
there is no doubt that her father’s dismissal from the ministry, 
which followed the presentation of the Compte, and the conse- 
quent removal of the family from the busy life of Paris, were bene- 
ficial to her. During part of the next few years they resided at 
Coppet, her father’s estate on the Lake of Geneva, which she 
herself made famous. But other parts were spent in travelling 
about, chiefly in the south of France. They returned to Paris, 
or at least to its neighbourhood, in 1785, and Mile Necker 
resumed literary work of a miscellaneous kind, including a 
novel, Sophie, printed in 1786, and a tragedy, Jeanne Grey, 
published in 1790. It became, however, a question of marrying 
her. Her want of beauty was compensated by her fortune. 
But her parents are said to have objected to her marrying a 
Roman ^tholic, which, in France, considerably limited her 
choice. There is a legend that William Pitt the younger thought 
of her; the somewhat notorious lover of Mile de Lespinasse, 
Guibert, a cold-hearted coxcomb of some talent, certainly paid 
her addresses. But she finally married Eric Magnus, Baron 
of Stael-Holstein, who was first an attacii^ of the Swedish 
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legation^ and then minister. For a great heiress and a very 
ambitious girl the marriage scarcely seemed brilliant, for Stael 
had no fortune and no very great personal distinction. A singular 
series of negotiations, however, secured from the king of Sweden 
a promise of the amt^sadorship for twelve years and a pension 
in case of its withdrawal, and the marriage took place on the 
14th of January 1786. The husband was thirty-seven, the 
wife twenty. Mme de Stael was accused of extravagance, and 
latterlyanamicableseparationof goods had to be effected between 
the pair. But this was a mere legal formality, and on the whole 
the marriage seems to have met the views of both parties, 
neither of whom had any affec:tion for the other. They had three 
children; there was no scandal between them; the baron obcained 
money and the lady obtained, as a guaranteed ambassadress 
of a foreign power of consideration, a much higher position at 
court and in society than she could have secured by marrying 
almost any Frenchman, without the inconveniences which might 
have been expected had she married a Frenchman superior to 
herself in rank. Mme de Stael was not a fersmta grata at 
court, but she seems to have played the part of ambassadress, 
as she played most parts, in a rather noisy and exaggeraiecl 
manner, but not ill. Then in 1788 she appeared as an author 
under her own name {Sophie had been already published, but 
anonymously) with some Lettres sur J, J, Rousseau, a fervid 
panegyric showing a good deal of talent but no power of criticism. 
She was at this time, and indeed generally, enthusiastic for a 
mixture of Rousseauism and constitutionalism in politics. She 
exulted in the meeting of the states-general, and most of all 
when her father, after being driven to Brussels by a state 
intrigue, was once more recalled and triumphally escorted into 
Paris. Every one knows what followed. Her first child, a 
boy, was born the week before Necker finally left Frant!e in 
unpopularity and disgrace; and the increasing disturbances of 
the Revolution made her privileges as ambassadress very 
important safeguards. She visited Coppet once or twice, but 
for the most part in the early days of the revolutionary period 
she was in Paris taking an interest and, as she thought, a part 
in the councils and efforts of the Moderates. At last, the day 
before the September massacres, she fled, befriended by Manuel 
and Tallien. Her own account of her escape is, as usual, so 
florid that it provokes the question whether she was really in 
any danger. Directly it does not seem that she was; but she 
had generously strained the privileges of the embassy to protect 
some threatened friends, and this was a serious matter. 

She betook herself to Coppet, and there gathered round her a 
considerable number of friends and ftdlow-refugees, the beginning 
of the quasi-court which at intervals during the next five-and- 
twenty years made the place so famous. In 1793, however, she 
made a visit of some length to England, and established herself 
at Mickleham in Surrey as the centre of the Moderate Liberal 
emigrants — Talleyrand, Narbonne, Jaucourt and others. 
There was not a little scandal about her relations with Narbonne; 
and this Mickleham sojourn (the details of which arc known 
from, among other sources, the letters of Fanny Burney) has 
never been altogether satisfactorily accounted for. In the 
summer she returned to Coppet and wrote a pamphlet {Reflexions 
sur le proces de la reine) on the queen's execution. The next 
year her mother died, and the fall of Robespierre opened the 
way back to Paris. M. de Stael (whose mission had been in 
abeyance and himself in Holland for three years) was accredited 
to the French republic by the regent of Sweden ; his wife reopened 
her salon and for a time was conspicuous in the motley and 
eccentric society of the Directory. She also published several 
small works, the chief being an essay De V influence des passions 
(1796), and another De la litterature consideree dans ses rapports 
avec les institutions sociales (1800). It was during these years 
that Mme de Stael was of chief political importance. Nar- 
bonne's place had been supplied by Benjamin Constant, whom 
she first met at Coppet in 1794, and who had a very great influence 
over her, as in return she had over him. Both personal and 
political reasons threw her into opposition to Bonaparte. Her 
own preference for a moderate republic or a constitutional j 
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monarchy was quite sincere, and, even if it had not been so, 
her own character and Napoleon's were too much alike in some 
oints to admit of their getting on together. For some years, 
owever, she was able to alternate between Coppet and Paris 
without difficulty, though not without knowing that tl. • First 
Consul disliked her. In 1797 she, as above mentioned, separated 
formally from her husband. In 1799 he was recalled by the 
king of Sweden, and in 1802 he died, duly attended by her. 
Besides the eldest son Auguste Louis, they had two other children 
— a son Albert, and a daughter Albertine, who afterwards became 
the duchesse de Broglie. 

The exact date of the beginning of what Mme de Stael's 
admirers call her duel with Napoleon is not easy to determine. 
Judging from the title of her book Dix annies d'exil, it should 
be put at 1804; judging from the time at which it became pretty 
clear that the first man in France and she who wished to be the 
first woman in France were not likely to get on together, it might 
be put several years earlier. The whole question of this duel, 
however, requires consideration from the point of view of common 
sense, it displeased Napoleon no doubt that Mme de StacH 
should show herself recalcitrant to his influence. But it probably 
pleased Mme de Stael to quite an equal degree that Napoleon 
should apparently put forth his power to crush her and fail. 
Both personages had a curious touch of charlatanerie. If Mme 
de Statu had really desired to take up her parable against 
Napoleon seriously, she need only have established herself in 
England at tht? peace of Amiens. But she lingered on at Coppet, 
constantly hankering after Paris, and acknowledging the 
hankering quite honestly. In 1802 she published the first of 
her really noteworthy books, the novel of Delphine, in which 
the “ femme incomprise " was in a manner introduced to French 
literature, and in which she herself and not a few of her intimates 
appeared in transparent disguise. In the autumn of 1803 she 
returned to Paris. Whether, if she had not displayed such 
extraordinary anxiety not to be exiled, Napoleon would have 
exiled her remains a question ; but, as she began at once appealing 
to all sorts of persons to protect her, he seems to have thought 
it better that she should not be protected. She was directed not 
to reside within forty leagues of Paris, and after considerable 
delay she determined to go to (Germany. She journeyt?d, in 
company with Constant, by Metz and Frankfort to Weimar, 
and arrived there in December. There she stayed during the 
winter and then went to Berlin, where she made the acquaintance 
of August Wilhelm Schlegel, who afterwards became one of her 
intimates at C oppet. Thtmce she travelled to Vierina, where, 
in April, the news of her father's dangerous illness and 
shortly of his deiath (April 8) reached her. She returned to 
( oppet, and found herself its wealthy and independent mistress, 
but her sorrow for her father was deep and certainly sincere. 
She spent the summer at the chateau with a brilliant company; 
in the autumn she journeyed to Italy accompanied by Schlegel 
and Sismondi, and there gathered the materials of her most 
famous work, Corinne, She returned in the summer of 1 805, and 
spent nearly a year in writing Corinne] in 1806 she broke the 
decree of exile and lived for a time undisturbed near Paris. In 
1807 Corinne, the first aesthetic romance not written in German, 
appeared. It is in fact, what it was described as being at the 
time of its appearance, “ a picturesque tour c ouched in the form 
of a novel." The publiciition was taken as a reminder of her 
existence, and the police of the empire sent her back to Coppet. 
She stayed there as usual for the summer, and then set out once 
more for Germany, visiting Mainz, Frankfort, Berlin and Vienna. 
She was again at Coppet in the summer of 1808 (in which year 
Constant broke with her, sub.sequently marrying a German lady) 
and set to work at her book, De V Allemagne, It took her nearly 
the whole of the next two years, during which she did not travel 
much or far from her own house. She had bought property in 
America and thought of moving thither, but chanr’e or fatality 
made her determine to publish De VAllemagne in Paris. The 
submission to censorship which this entailed was sufficiently 
inconsistent, and she wrote to the emperor one of the unfortunate 
letters, at once undignified and provoking, of which she had the 
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secret. A man less tymnnical or less mean-spirited llian Napo- 
leon would of course have let her alone, but Napoleon was 
Napoleon, and she perfeetjy well knew him. The reply to her 
letter was the condemnation of the whole edition of her book 
(ten thousand copiesjj as ** not French/^ and her own exile, not 
as before to a certain distance from Paris, but from France 
altogether. The act was unquestionably one of odious tyranny, 
but it is impossible not to ask why she had put herself withm 
reach of it when her fortune enabled her to reside anywhere and 
to publish what she pleased. She retired once more to Coppet, 
where she was not at first interfered with, and she found con- 
solation in a young officer of Swiss origin named Roccii, twenty- 
three years her junior, whom she married privately in i8xi. 
The intimacy of their relations could escape no one at Coppet, 
but the fact of the marriage (which seems to have been happy 
enough) was not certainly known till after her death. 

The operations of Uie imperial police in regard to Mme dc 
Stael are rather obscure. She was at first left undisturbed, but 
by degrees the chateau itself became taboo, and her visitors 
found themselves punished heavily. Mathieu de Montmorency 
and Mme R6camier were exiled for the crime of seeing her; 
and she at last began to tliink of doing what she ought to have 
done years before and witlidrawing herself entirely from Napo- 
leon's sphere. In the complete subjection of the Continent 
which preceded the Russian War this was not so easy as it would 
have been earlier, and she remained at home during the winter of 
1811, writing and planning. On tlie 23rd of May she left Coppet 
almost secretly, and journeyed by Bern, Innsbruck and Salz 
burg to Vienna. There she obtained an Austi*ian passport to the 
frontier, and after some fears and trouble, receiving a Russian 
passport in Galicia, she At last escaped from the dungeon of 
Napoleonic Europe, 

She journeyed slowly through Russia and Finland to Sweden, 
making some stay at St Petersburg, spent the winter in Stock- 
holm, and then set out for England. Here she received a brilliant 
reception and was much lionized during the season of 2813. 
She published De VAllemagne in the autumn, was saddened 
by the death of her second son Albert, who had entered the 
Swedish army and fell in a duel brought on by gambling, under- 
took her Considerations sur la revolution francaise, and when 
Louis XVIII . had becTi restort;d returned to Paris. She was in 
Paris when the news of Napoleon’s landing arrived and at once 
fled to Coppet, but a singular story, much discussed, is current 
of her having approved Napoleon’s return. There is no direct 
evidence of it, but the conduct of her close ally Constant may be 
quoted in its support, and it is certain that she had no affection 
for the Bourbons. In October, after Waterloo, she set out for 
Italy, not only for the advantage of her own health but for that 
of her second husband, Rocca, who was dying of consumption. 
Her daughter married Duke Victor de Broglie on the 20th of 
February 1816, at Pisa, and became the wife and mother of 
French statesmen of distinction. The whole fainily returned to 
Coppet in June, and Byron now frequently visited Mme de 
SUel there. Despite her increasing ill-hcalth she returned to 
Paris for the winter of 1816-1817, and her salon was much 
frequented. But she had already become confined to her room, 
if not to her bed. She died on the 14th of July, and Rocai 
survived her little more tlian six months. 

Mme de Stael occupies a singular position in French 
literature. The men of her own time exalted her to the skies, 
and the most extravagant estimates of her (as “ the greatest 
woman in literary history,” as the ** foundress of the romantic 
movement,” as representing “ ideas,” while her contemporary 
Chateaubriand only represented words, flours, and images, 
and so forth) are to be found in minor histories of literature. 
On tlie other hand, it is acknowledged that she was soon very 
little read. No other writer of such eminence is so rarely 
quoted; none is so entirely destitute of the tribute of new and 
splendid editions. The abundant documents in the hands of 
her descendants, the families of Broglie and Haussonville, have 
indeed furnished material for books and papers, but these are 
almost wbally on the social as{)ect of Mme Stael, not on her 
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literary merit. Nor, when the life and works are examined is the 
neglect without excuse. Her books are seen to be in large part 
merely clever reflections of other people’s views or views current 
at the time. The sentimentality of her sentiment and the florid 
magniloquence of her style equally disgust the reader. But to 
slate this alone would be in the highest degree unfair. Mme de 
Stael’s faults are great; her style is of an age, not for all time; 
her ideas are mostly second-hand and frequently superficial. 
But nothing save a very great talent could have shown itself so 
receptive. Take away her assiduous frequentation of society, 
from the later philosophe coteries to the age of Byron — takii 
away the influence of Constant and Schlegel and her other 
literary friends — and probably little of her will remain. But 
to have caught from all sides in this manner the floating 
notions of society and of individuals, to reflect them with such 
vigour and clearness, is not anybody’s task. Her two best 
books, Corinne and De VAUemagm, are in all probability almost 
wholly unoriginal, a little sentiment in the first and a little 
constitutionalism in the second being all that she can claim. 
But Corinne is still a very remarkable exposition of a certain 
kind of aestheticism, while De VAllemagne is still perhaps the 
most remarkable account of one country, by a native and 
inhabitant of another, which exists in literature. 

Baron Auguste de Stael (d. 1827) edited the complete works 
of his mother in seventeen volumes (Paris, 1820-1821), with a 
notice by Mme Necker de Saussure, and the edition was after- 
wards republished in a comT)acter form, and, supplemented by some 
CEuvres indilites^ is still obtainable in thnje volumes, large 8vo. 
(Didot). The Considerations and the Dix annies d*exil had been 
published after Mme de Stael's death. Some LeUres inSdites to 
11 . Moister were published in 1903. There is no recent reissue of 
the whole, and the minor works luive not been reprinted, but Corinne ^ 
Delpkinc and De VAllemagne are easily accessible in cheap and sepa- 
rate forms. Of separate works on Mme de Stael, or rather on 
Copi)et and its society, besides those of MM. Caro and Othenin 
dTlaussonvillc. may be mentioned the capital work of A. Sorel in 
the Grands 4 cnvains jrangais. In English there arc biographies by 
A. Stevens (London, 1880) and Lady Blennerhasset (1889). (G. Sa.) 

STAFF ( 0 . Eng. staefi cf. Du. siaf, Ger. SUA, &c.; Icel. stafr 
meant also a written letter, and 0 . Eng. stafas, the letters of the 
alphabet; “ stave,” one of the thin pieces of wood of which a 
cask is made, is a doublet), a long stick or pole, used either as 
an aid in walking, as a weapon as in the old quarter-staff (^.7;.) 
or as a symbol of dignity and office, e*g* the pastoral staff 
Further the word is applied to the pole on which a flag is hoisted 
and to various measuring surveying instruments. Probabl}' 
from the early use of the word for the letters of the alphabet, 
“ st^ ” and its doublet “ stave ” came to be used of a line, 
verse or stanza, and in musical notation (^. 7 ^) of the horizontal 
lines on which notes are placed to indicate the pitch* A par- 
ticular use, perhaps derived from the sense of ^ aid or help, 
is that of a body of assistants, particularly military. 

The military staff oiganization of to-day, with its subdivision 
and specialization, is a modem product. Although generals 
have always provided themselves with aides-de-camp and order- 
lies, the only official corresponding to a modern staff officer in a 
i6th or 17th century army was the “ sergeant-major-general ” 
or “major-general,” in whom was vested the responsibility of 
forming the army in battle array and also the command of 
the foot. In those days armies, large and small, were arrayed 
in deep formations and, occupying but a narrow front both in 
camp and in battle, were easily manageable by one man and 
his messengers, A little later, however, we find a “ qu^r- 
master-general ” and his assistants charged with the duties of 
selecting camps, reconnoitring the country and collecting infor- 
mation generally. The quartermaster-general himself was some- 
times used, as MarlWough used Cadogan (^.i».), not only as 
chief-of-staff and as quartermaster-general in the strict sense, 
but also as the general’s authorized representative with detach- 
ments, advanced guards, &c. But there was no subdivision of 
functions in the modem sense. A staff was a group of officers 
attached temporarily to headquarters and available for any 
mission which the commander thought fit to give them, and 
in the highly centralized annies of those days these missions 
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(as regards junior officers) were practically limited to orderly 
work and reconnaissance, especidljr topographical reconnais- 
sance. Subordinate generals had aides-de-camp only. Apart, 
then, from the “ adjutants ” or personal staffs (amongst whom 
must be reckoned the commander-in-chief’s secretary, generally 
a civilian), the staff in the field in Frederick the Great’s day 
was the quartermaster-general’s staff, and it was diiefly con- 
cerned, both in peace and war, with military engineering duties. 
In the Seven Years* War Frederick’s Q.M.G. staff ' comprised 
two to six officers, usually engineers, and by 1806^ the j[uarter- 
master-gcneral had practically monopolized engineering and 
scientific appointments at headquarters. Summer the staff 
officers devoted to surveying and topographic^ reconnais- 
sance; winter to the codification of the information obtained. 
None of them were employed or trained with troops, although 
Frederick the Great sometimes made the quartermaster-general’s 
officers at Berlin do duty with the guards. 

With the French Revolution, however, the organization 
of the staff gradually modified itself to suit the new conditions 
of warfare. The size of armies necessitated subdivision and 
separate staffs for the subordinate leaders, their mobility re- 
duced the importance of minute topographical reconnaissance, 
and the necessity of communicating between the several groups 
of an army produced an increased demand ft)r orderly officers. 
But naturally a fully developed staff system did not spring to 
life immediately. Only by degrees were generals evolved who 
could handle large and mobile armies, and the highly gifted 
army leaders who in time appeared, Napoleon of course above 
all, scarcely needed a gener^ staff. Napoleon had a chief 
of staff. Marshal Berthicr, who bore the old title of “major- 
general,” but Bcrthier was practically a chief clerk, a man of 
extraordinary aptitude for business, Berthier’s staff w'as dis- 
tinctly a mobile war office, and the great captain who needed 
not advice, but obedience, was wont to despatch his orders 
by a crowd of subalterns. The principal contribution, there- 
fore, made by Napoleon to the development of staff organiza- 
tion was the thorough establishment of the principle of corps 
and divisional autonomy. Corps and divisions to be self- 
contained required, and they were furnished with, their own 
staffs. The old type of “ quartermaster,” whose “ castra- 
metation ” and engineering science had been essential in the 
days of rigid indivisible armies, disappeared and gave way 
to a type of staff officer whose duty was to translate his chi(*f’s 
gcmeral instructions (other than those delivered in the field 
by the gallopers of the personal staff) into orders for the 
various subordinate commanders. The general staff officer’s 
functions as strategical assistant to his chief were non-existent. 
This system worked satisfactorily in the main while Berthicr 
was at the head of the central office, somewhat less satisfactorily 
in the Waterloo campaign when Marshal Soult occupied his place, 
and worst of all it worked in various wars of the jQth century 
in which the self-contained great general was not forthcoming. 
The general staff became a mere bureau, divorced from the 
army. Thus on the French side in 1870 Marshal Bazaine so 
far distnisted his general staff that he forbade it to appear on 
the battlefield, and worked the army almost wholly by means of 
his personal staff. Thus the latter, the mere mouthpiece of the 
marshal, issued sketchy strategical orders for movements, and 
so^ reduced the rate of marching of the army to five or six 
miles a day; while the former, kept in the dark by the com- 
mander-in-chief, issued either no orders at all or orders that had 
no reference to the real condition of affairs and the marshal’s 
intentions. The army at large distrusted both staffs equally. 

The Prussian general staff was as different from this staff of 
bureaucrats and amateurs as day from night. Even before 
1806 Massenbach (^.v.)had added the preparation of strategical 
plans to the work of the quartermaster-general’s staff, obtaining 
thus at the expense of the adjutant-generej’s side the powers 
of a general stw in the modem sense. That he was incapable 
of using these powers Ls shown hy the mournful history of 
Jena. But another quartermaster-general in the war of 1806, 

1 The general staff " was simply the list of general officers. 


Schamhorst (g*v*), took up his work and in a veiy different 
spirit. In Scharnhorst’s first instructions of 1808 it was laid 
down that an accurate knowledge of troops and a general know- 
ledge of country were essential to a staff officer who was to be 
practised in exercises with troops and also in surveying. Schara- 
horst, moreover, distributed general staff officers in peace to 
the provincial commands. The business-like habits which he 
instilled into his pupils, and their close touch with comman- 
ders and troops, began a tradition of efficient and accurate 
staff work in the field, work in whii h the previous Prussian 
staff (and iiidecd all contemporary staffs except Napoleon’s) 
had failed. Thus it was that although the battle of Gravelotle- 
Saint-Privat was fought on the German side by over 200,000 
men and in two or three distinct phases with little central 
direction, and, moreover, was not finished until after dark, 
Moltke had in his hands at dawn next morning a complete 
account of the events of the battle, and of the losses and con- 
dition of the troops of each corps. This was the fruit not only 
of methodical training in the theory of staff duties but of 
constant practice with troops in field manoeuvres. 

Another very important feature of the Schamhorst system 
was the periodical return of all general staff officers to regimental 
duly. This indeed has often been considered the keynote of 
efficiency. It did not at first meet with universal approval, 
but, like so many other military institutions in Prussia, fiimn- 
cial considerations helped to ensure its retention until its in- 
trinsic merits were proved in war. Just as the army was 
kept at a low peace effective and augmented on mobilization 
from a numerous reserve, so the staffs were small in peace, but 
as many officers as possible were passed through them so as 
to form a staff reserve within the regimental strength of the 
army. 

But above all, the circulation of staff officers miidc it possible 
to educate the regimental qffuuT in the approv(?d doctrines of 
strategy and tactics. “ Unity of doctrine ” meant that instead 
of the complicated instructions hitherto issued for any operation, 
a brief note or even a hint was sufficient. In an army with a 
“ doctrine ” all ranks from general to subaltern speak the same 
language and use the same term in the same sense. There 
must always be shades of interpretation, varying with the 
individual officer, as was notably the case in all lliat Prince 
l^rederit.k Charles and Blumenthal did in execution of Moltke’s 
“ directives ” in 1866 and 1870, But the general lines of action 
in such an army are thoroughly fixed. 

A further consequence of the new conception of staff work 
was an enormous increase in the “ discretionary ” powers of all 
officers. If there is to be one and only one doctrine, that doctrine 
must be comprehensive and elastic, and education in it must 
consist chiefly in applying the general principle to the specific 
case. Thence it was not a long step to the notion that an officiM’ 
could disregard a superior’s orders if the situation on which 
they were based was wrongly conceived or had changed in the 
meantime. For the test of such independent action is that the 
“ inferior should be conscientiously satisfied that the superior, 
in his place, would act as he himself proposes to do,” and this, 
of course, is the very purpose of unity of doctrine. The exercise 
of initiative was peculiarly useful Jind necessary in the case of 
the staff officer, lie could not only disobey superior orders, 
but give orders in the name of superior authority. He was 
better able than any other person to say, not only what 
action the Field Service Regulations laid down generally for 
such problems as that in hand, but also what solution his own 
general, possessing lietler information than the regimental officers, 
would adopt if present. The latitude in this res»pect acconicfl 
to German staff officers as well as to German commanders, is a 
most striking phenomenon of the war of 1870 (e,g. Colonel von 
Caprivi before Vionville and Colonel von der Esch at Worth. 

The result of unity of doctrine, then, was that a properly 
qualified officer could act as a substitute for his superior, and 
that the orders which he gave in that capacity were obeyed 
even by officers higher in rank than the originator of the order. 
This principle, owing to the peculiar circumstances of the 
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German army, was carrictd to an extreme in the case of the 
chiefs of staff, Moltke himself was a chief of staff, the king, 
although more experienced than any officer in his army, deli- 
berately accepting Moltke^s guidance and assuming the respon- 
sibility for the orders that Moltke issued in his name. On several 
occasions the king indeed formed a different conclusion from 
Moltke’s and gave his orders accordingly, but these were 
exceptions. The effect of this, however, is not to deprive or 
to relieve the actual commander from the responsibility for 
the results of his action, whether that action was suggested by 
his own brain or by his staff officer's. Such an arrangement 
depends moreover on mutual confidence. The self-sufilicing 
gr(tat commander does not need a Moltke, an average general 
is w'holly ruled by his mentor; and between these two extremes 
the influence of the chief of staff varies according to circum- 
stances and the character of the general. In the German 
armies of 1870, for example, the chief staff officer was in one 
case the reflector of his chief’s views, in another he was the real 
army commander, in a third the characters of the two men 
were opposed in an almost paralysing equilibrium, while in a 
fourth the staff officer’s business was to soothe and encourage an 
angry and disheartened commander and at the same time to 
“ keep him straight.” 

This delicate adjustment is a necessary result of the absorp- 
tion — inevitable under modern conditions of war — of strategical 
and even tactical functions by the general staff. The serious 
risks of disunion within the headquarters — ^and 1870 proves 
that even “ unity of doctrine ” does not altogether eliminate 
this disunion — has to be faced, and is best insured against by the 
selection of officers appropriate to each other. The imagina- 
tion and technique of Hess supplemented the vigorous conimon- 
sense of Radetzky; Blucher, with the single supreme military 
quality of character, could leave all the brain-work to his Gneis- 
enau. But usually, unless other than purely military considera- 
tions determine the selection of the gcneral-in-chief (in which 
case he can make the best soldier in the army — irrespective 
of seniority — his adviser), smooth and efficient working is 
best secured when the general and his chief of staff possess 
the same military (jualities in different balance, each compen* 
sating the other’s weaknesses and deriving strength from the 
other s good qualities. In the Prussian account of the war 
of 1859 Moltke writes 

?* Great captains have nt) need of counsel. They study the ques- 
tions wliich arise, and decide them, and their entourage luis only 
to execute their decisions. But such generals arc stars of the first 
magnitude, who scarcely appear once in a century. In the great 
majority of cases the header of the army cannot do without advice. 
Tms advice may be the outcome of the deliberations of a small 
number of qualified men. But within this small number one and 
only one opinion must prevail. The. organization of the military 
hierarchy must ensure subordination even in thought, and give the 
right and duty of presenting a single opinion for the examination 
of the gcneral-in-cluef to one man, and one only. He will be 
appointed, not by seniority, but by reason of the confidence he 
inspires. The general-in- chief will always have, as compared with 
his adviser, the infinitely weightier merit of having assumed the 
responsibility of executing what he advises." 

Thus the chief of the general staff is defined in the British 
Field Service Regulations as the general’s “ responsible adviser 
on all matters affecting military operations, through whom 
he exercises his functions of command and by whom all orders 
issued by him will be signed.” 

Staff Duties in the -The manifold duties essential and 

incidental to commanding and administering an army, which the 
general pcrfonns, as above defined, tlirough his staff, are in the 
British service classified broadly into tliree heailings — ^general staff 
work, adjutant-generaTs work and quart ermaster-generars work. 
The immediate head of the general staff, and (if the general delegates 
the duty) the supervising authority over the other staffs, is the chief 
of the general staff. The link between the army and the inspector- 
general or controller of its lines of communication is the quarter- 
iuastcr-general. All details required for insertion in general staff 
(i.s, " operation ") orders that come within the adjulant-genenU’s 
or the quartermaster-general's branch are drafted by those branches 
in accordance with the general lines laid down by the general staff, 
and inserted in the orders issued by the general staff. “ Routine ” 
orders are drafted and issued by the other staffs themselves. 


«. General Staff Duties {flperations), — ^The study of proposed opera- 
tions ; the framing, issue and despatch of the operation orders ; plans 
for movements to the points of concentration and for strategic 
deployment; general allotment of areas for quarters; measures 
of security; intercommunication; reconnaissance; acquisition, 
collation and distribution of information as to the enemy and the 
country; flags of truce and correspondence with the enemy; censor- 
ship; provision, distribution and revision of maps; reports and 
despatches relating tc» operations* furnishing of the adjutant- 
general's and quartermaster-general’s staffs with information as to 
the situation and probable requirements of the troops, and receiv- 
ing from these branches such information as affects the operations 
in prospect. 

b. Adjuiant-GeneraVs Staff {Personnel). — ^Discipline ; application 
t>f military law, martial law and international law, both to the 
army and to the civil population of occupied areas; questions of 
promotion, appointments of officers, pay, rewards, enlistments; 
cliaplain's services; casualties and invaliding; medical and sanitary 
services; organization of new corps and drafts; prisoners of war; 
police; routine and interior economy; ceremonial. 

c. Quartermaster-GeneraV s Staff (MaUriel). — Distribution of camps 
and quarters within allotted areas ; supplies, equipment and cloth- 
ing (except medical stores) ; transjiort by land and sea ; railway 
administration; remounts; veterinary service: postal service. 

The work of the lower staffs— kIx visions and r)Tigades — ^is similarly 
subdivided as far as necessary. There arc), moreover, the small 
personal staffs (aides-de-camp) of the army and divisional com- 
inanders. The work of the latter is not of course as important as 
it was under the old system, and is i)artly of a social character, 
partly orderly work. The headquarters staff of an army of six 
infantry and one cavalry divisions consists of : Personal Staff, 5 
officers; General Staff, chief and 10 other officers; Adjuiant-GeneraVs 
Staff, adjutant-general and 4 officers; Quartermaster’GeneraV s Staff, 
quartermaster-general and 3 officers ; attaclicd in various capacities, 
z8 officers. 232 non-commissioned officers and men are employed 
in the work of headquarters as clerks, printers, cooks, servants, &c. 
The staff of a division consists of : Personal, 2 aides-de-camp; 
General, 3 or 4 officers; Adjuiant-GeneraVs, 1 officer; Quartermaster- 
General* s, i officer; attached, 8 officers; rank and file attached, 64-80 
men. A brigade staff consists of one general staff officer for opera- 
tions, a brigade major for administration, and one aide-de-camp: 
attached, i officer; rank and file, 33-45. 

Staff Duties in Peace, — In modern conditions peace h: normal 
and war exceptional ; moreover, as between Kiiropean nations, the 
need of a swift decision of a quarrel is so urgi'iit 1 hat immediately 
after mobilization and concentration, if not indeed during these 
preliminaries, the decisive action of the war may be begun. Success 
in such a W'ar is the consequence of national spirit in the first place 
and of the peace training of all ranks in the second. The direction 
and supervision of the latter is the principal duty of a staff in time 
of peace, and therefore the specialization of staff functions, referred 
to above, in the tluee branches of operations, personnel and maUriel, 
is as well marked in peace as in war. The two latter branches, 
which arc concerned with the maintenance rather than the use of 
an army, are necessarily quite as fully occupied in peace as in war, 
for the life of the army is uninterrupted. But the *' general staff " 
branch would not have enough work to justify a separate existence, 
were it not for the fact that on the battlefield nothing can be reaped 
that has not been sown. Nowadays, as the decisive battle izumedi- 
ately follows the concentration of the armies, the crop that is cxiiected 
to be reaped must be sown in peace time. To tnis end the modern 
general staff in peace not only has an existence apart from the 
routine and supply staffs, but, as in war, occupies the first place in 
importance. In Great Britain, perhaps more than in any other 
state, the functions of training and administration arc very shaiply 
differentiated. Each commander-in-cliief of a large group of garri- 
sons has under liim not only a brigadittr-general at the head of the 
general staff, but a major-general " in charge of administration," 
who in all questions of administration is the alter ego of the com- 
nmnder-in-chief. The latter is thus free to devote himself to the 
training of his troops, wliich he carries out through the medium of 
his general staff officers. Only those administrative questions that 
involve important decisions come before him, the whole of the 
routine work being carried out by the general in charge of adminis- 
tration in his own office and on his own responsibility. 

In the War Office, the general staff work, under the Chief of the 
Imperial General Staff, is classified into three main heads, for each 
of whicn there is a general officer as " director." These are : 
(«) Military Operations, in which all strategical matters connected 
with imperial defence and operations overseas are studied* (h) 
Staff which organizes and co-ordinates the whole of the general 

staff work, and also deals with questions of war organization, 
(c) Military Training, which supervises the Staff College and other 
educationfid institutions and also the Officers' Training Corps, and 
controls ami in some cases conducts the professional examinations 
of officers ctodidates for commissions. Under this branch is 
placed thfe sectioff which arranges questions of home defence. 

The adlttlniistrative work is divided between the three depart- 
ments of rtlK» Adjutant-General (peace organization, mobilization 
arrangements, record offices and routine orders, medals, regimental 
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distinctions, titles, certain artillery and engineer services: and 
the larpo and exceedingly important service of personnel, discipline, 
recruiting, casualties, drafts and reliefs); the Quartermaster-General 
(movements and quartering, barracks, railway adniinistration, 
mobilization arrangements for rail and sea transportation; remounts 
and registration of horses for service in war; Army Service Corps 
work, including horse and mechanical transport, vehicles, &c.; 
training of administrative personnel; veterinary duties; provision 
and maintenance of supplies, clothing and stores); the Master- 
General of the Ordnance (armaments and weapons of all kinds, 
ammunition and explosive stores, military engineering and fortifi- 
cations, barrack and building construction). Besides these three 
departmenis there are the civil departments of the Civil Member of 
the Army Council, under whom, ^ on account of its citizen character, 
has been placed the administration of the Territoriid Force, and who 
has further all duties connected with war department lands, roads, 
&c.; and of the Finance Minister, wliich works out the annual 
estimates, examines financial proposals such as contracts, administers 
the Army Pay Department, and deals with accounts and audits. 

Directly under the Army Council is the department of the Inspector- 
General of the Forces, whose duties are to review and re])ort upon 
the training and efficiency of all troops under the home government, 
the state of stores, remounts, &c., with regard to war requirements, 
and the condition of fortifications. 

See Bronsart von Schellendorf. Duties of the General Staf) (Eng. 

1904); Spenser Wilkinson, The Brain of an Army ; British 
official FiWd Service Regulations (1909). pt. ii.t King*s Regulations, 
mid Fteld Service Pocket Book\ v. ]anson, Generalstabsaiensi im 
Frieden (1901) ; French official Aide-Memoire de Vofficier d*etat-major, 

STAFFA (Norse for staff, column, or pillar island), an island 
of the Inner Hebrides, Argyllshire, Scotland, 54 m. W. of Oban 
by steamer, about 7 in. from the nearest point of Mull, and 6 m. 
N. by E. of Iona. It lies almost due north and south, is | m. long 
by about ^ m. wide, is i J m. in circiimferemre, has an area of 71 
acres,and its highest point is 135 ft. above sea-level. 1 n the norili- 
east it shelves to a shore, but otherwise the coast is rugged and 
much indented, numerous caves having been carved out by rain, 
stream and ocean. There is enough grass on the surface to feed 
a few cattle, and the island contains a spring, but it is unin- 
habited. During the tourist season it is visited every week-day 
by steamer from Oban. The island is of volcanic origin, a 
fragment of an ancient stream of lava. In section the isle is 
seen to possess a threefold character : there is first a basement 
of tufa, from which rise, secondly, colonnades of basalt in pillars 
forming the faces and walls of the principal caves, and these 
in turn are overlaid, thirdly, by a mass of amorj)hous basalt. 
Only the chief caves have been named. On the south-east coast 
is tlie Clam-shell or Scallop Cave, It is 30 ft. high, about 18 ft. 
wide at the entrance, and some 130 ft. long, and on one side of it 
the ridges of basalt stand out like the ribs of a ship. Near this 
cave is the rock of Buachaille (** The Herdsman,” from a supposed 
likeness to a shepherd’s cap), a pile of columns, fully seen only 
at low water. On the south-west shore are the Boat Cave and 
Mackinnon’s or the Cormorants’ Cave. Fingal’s Cave is, how- 
ever, the most famous of all. It was discovered in 1772 by Sir 
Joseph Banks, who visited Staffa on his expedition to Iceland. 
The grotto, situated in the southern face of the isle, is 227 ft, long, 
42 ft. wide, 66 ft. high and 25 ft, deep at ebb. On its west(?rn 
side the pillars are 36 ft. high, on its east 18 ft, high. From its 
mouth to its extremity a pavement of broken pillars runs up one 
side. The cavtJ is the haunt of seals and sea birds. In .suitable 
atmospheric conditions its beauty is unique. The play of colour 
is exquisite, the basalt combining every tint of warm red, brown 
and rich maroon; sea-weeds and lichens paint the c^ive green and 
gold; while the lime that has filtered through has crusted the 
pillars here and there a pure snow-white^ From the sombre 
roof of smooth rock or broken pillars hang yellow, crimson and 
white stalactites. The floor of the cave is the green sea, out of 
which the columns rise on either side with a regularity so perfect 
as to suggest the hand of man rather than the work of Nature. 
The murmur of the sea won for the cave a Gaelic name meaning 
the ” Cave of Music.” At times of storm the compressed 
air, as it rushes out, produces a sound as of thunder. When 
the sea is very smooth visitors may be rowed directly into 
the cave, but the more usual landing-place is near the Qam- 
shell Cave, where the columns have been worn down until they 
form a kind of terrace running all the way to Fingal’s Cave. The 


Wishing Chair is formed out of a column that has broken short. 
From the Causeway a ladder affords access to the summit of Staffa^ 
STAFFORD (Family). This famous English house vras 
founded in England by Robert, a younger brother of Ralf de 
Tosny (Tocni), of a noble Norman house, who was standard- 
bearer of the duchy. Robert received, like his elder brother, at 
the Conquest a great fief which extended into seven counties 
and became known as Robert, de Stafford from his residence at 
Stafford Castle. The military service clue from the fief was no 
less then sixty knights, as is proved by his grandson Robert’s 
return in 1166. With this Robert’s son the male line became 
extinct, and his sister’s husband, Hervey Bagot, one of his 
knightly tenants, succeeded to the fief in her right (1194) : their 
descendant Edmund de Stafford (that surname having been 
assumed) was summoned as a baron in 1299. His son, Ralph, 
a wanior like his father, attained fame in the French wars. 
He conducted the brilliant defence of Aiguillon against the 
host of France, fought at Crecy and in the siege of Calais. 
Chosen a Knight of the Garter at the foundation of the order, he 
was further created earl of Stafford in 1351. 

His son Hugh, who succeeded as 2nd carl in 1372, served 
in the French wars. From 1376 he became prominent in 
politics, probably tlirough his marriage to a daughter of tlie 
earl of Warwit^k, being one of the four lords on committee 
in the Good Parliament, and also serving on the committee 
that controlled Richard II., 1378-1380. He was friendly, 
however, with that king, and was with him on his Scottish ex- 
pedition in 1385. He died next year on pilgrimage at Rhodes. 
I'he marriage of his son, Thomas, the 3rd earl, in 1392 to the 
daughter and eventual heiress of Thomas, duke of Buckingham 
(son of Edward III.), by a coheiress of the great house of Bohun, 
proved a decisive turning-point in the history of the Staffords; 
for, although he died childless, this great lady, styled ” counte.ss 
of Stafford, Buckingham, Hereford and Northampton ” in her 
will, married in 1398 his brother Edmund, the Sth earl, who 
obtained, in addition to her great possessions, her ancestors’ 
offic^e of lord high constable in 1403, but was slain the same year 
at Shrewsbury, commanding the van of the king’s best. Their 
son, Humphrey (1402-1460), the first Stafford duke of Bucking- 
ham, was placed by his descent and his possessions in the front 
rank of the English nobility. 

The Staffords fell from their pinnacle of greatness, whicrh had 
aroused the jealousy of the Crown, by the attainder of Henry 
the 2nd QLike in 1483, but were completely restored for the 
time, on the triumph of Henry VII. in i486, when Edward, the 
3rd duke (1478-1521), regained the title and estaU;s. Under 
Henry VIII. his great position, fortified by his relationship to 
the Percys, Howards and Nevilles, made him a natural leader 
of the old nobility, while his recovery of the ancestral officte of 
lord high constable in 1509 incTt^ased his prestige. He had not 
sufficient force of character to takc^ an active part in politic-s, 
but the king’s easily roused suspicions were excitetd by private 
accusations in 1521, and, after a nominal trial by his peers, he 
was beheaded on the 17th of May 1521, a subsequesnt act (1523) 
confirming his attainder. His fate, even under such a king, 
made a great sensation, exciting sympathy at home;, and moving 
tiie emperor Charles V. to say that a buUhcr’s dog (Wolsey) had 
pulled down the noblest buck in England. It is noteworthy 
that the 2nd and 3rd dukes were both beheadcul, while the 
1st duke fell in the Wars of the Roses. 

Henry (1501-1563), the son of the last duke;, was granted by 
the Cr wn some of his father’s manors for his support, and, 
espousing the Protestant cause (though married to a daughter of 
Margaret, countess of Salisbury and sister of Cardinal Pole;), 
was restored in blood on Edward VI. ’s accession and declared 
Lord Stafford, as a new cn^ation, by act of paiiiament. His 
second surviving son, 'I’homas, eventually assumed the royal 
arms, on the ground of his lofty descent, sailed from Dieppe 
with two ships in April 1557, landed at Scarborough, seized the 
castle, and proclaimed himself protector. He was captured and 
executed for high treason. His father’s new barony, in 1637, 
passed to a cadet in humble circumstances, wf)o was called on, as 
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a pauper, to surrender it to the king, which he did (illegally, it is 
now held) in 1639. The king thereupon bestowed it on Mary 
Stafford (the heir general of the line) and her husband, William 
Howard, in whose descendants it is now vested. Roger, who had 
surrendered the title, died in 1640, the last heir male, apparently, 
of the main line of this historic house. 

Of the junior lines the most important was that knowm as 
Stafford of Hooke (Co. Dorset), which had branched off from 
the parent stem at a very early date. Sir John Stafford of this 
line married his kinswoman, a daughter of the ist carl of Stafford. 
From their younger son, Ralf, descended the Staffords of 
Grafton and other families; the elder, who fought in the French 
wars, was grandfather of John (Stafford), archbishop of Canter- 
bury. This prelate came to the front under Henry VI., becoming 
treasurer (1422), bishop of Bath and Wells (1425), and lord chan- 
cellor (1432-1450). Archbishop from 1443 to his death in 1452, 
he steered an even course between parties as a moderate man ami 
useful official. His elder brother obtained Hooke by marriage, 
and left two sons, of whom the younger was grandfather of 
Humphrey Stafford, who succeeded to Hooke, fought for 
Edward IV. at Towton, was summoned as Lord Stafford of 
Southwick in July 1461, and was advant ed to the earldom of 
Devon on the 7th of May 1469, after the execution of the 
Courtenay earl, which he is said to have intrigued for. Failing 
to support the earl of Pembroke against the rebels a few 
months later, he was rtsponsible for their victory, for which 
he was arrested and beheaded (Aug. 17). With him ended 
the Staffords of Hooke. 

Sir Humphrey Stafford of Grafton (of their cadet line) was 
an active supporter of Richard III., and was executed for high 
treason by Henry VIL in 1485. From him de.scended Sir 
Edward Stafford (whose mother was a daughter of Henry, 
Lord Stafford), an Elizabethan diplomatist, who was appointcil 
resident ambassador to France in j 583, a post which he held with 
success to 1590, sitting afterwards in parliament for Sufford, and 
dying in 1605. His brother William (i 554-1612) was concerned 
in some obscure plots under Elizabeth. 

Another offshoot from the main line was that of the Staffords 
of Clifton (Co. Stafford), founded by Sir Richard, younger lirothcr 
of the 1st earl of Stafford, who was closely associated with him 
in French warfare and negotiation, fought, like him, at Crecy, 
and acted as seneschal of Ciascony (1361-j 362). Clifton came to 
him in marriage with a Camville heiress, and h(‘- was summoned 
as a baron in 1371. His eldest surviving son, Edmund (1344^ 
1419), a churchman, became bishop of Exeter in 1395, and 
was lord chancellor from 1396 to 1399. He lost the office on 
Henry IV.’s accession, but held it again from 1401 to 1403. He 
then devoted himself to his diocese till his death in 14^9- His 
patronage of learning is commemorated by Exeter College, Oxford. 
The male line of the Staffords of Clifton ended about 1445. 

Of younger sons of the main line who attained peerage rank 
Sir Hugh Stafford, K.G., a son of the 2nd earl, was .summoned 
as a baron from 1411 to 1413 (probably in right of his wife, a 
Bourchier heiress), but died childless in 1420. John, a son of the 
ist duke of Buckingham, received the garter and an earldom 
of Wiltshire (1470), which became extinct with his son in 1499, 
but was revived in 1510 for Henry Stafford, K.G., a son of the 
2nd duke, who, however, died childless in 1 523. 

The Staffords made illustrious marriages from the day of the 
1st earl; a son of the ist duke married the niothiT of Henry 
VII. The badge of the family was “ th<‘ Stafford knot,’' at one 
time as famoui^ as “ the ragged staff ” of the earls of Warwick. 

See Dug«li.lc, Baronage (1675), vol. i. ; G. E. CfokayncL Complete 
Peerage ; Wrotlcslcy, History of the Family of Bagot (1Q08) and L veev 
and Calais (1898). The important Stafford MSS. in Lord Bagot 's 
possession an^ calendared in the 4th Report on Historical MSS., and 
the Salt Arch. Soc.'s collections for the history of Staffordshire are 
valuable for early records. Harcourt's His Grace the Steward and 
the Trial of Peers (1007) should also In* consulted. The bishop of 
Exeter's Register was edited by Hingeston- Randolph in 1886. 
Papers relating to the two Baronies of Stafford (1807), and Campbell's 
The Stafford Peerage (1818) are useful for the pedigree, and there 
are collcctioiiiJbr a history of the family in Add. MSS. (Brit. Mus.) 
M.409; (J. H. R.) 


STAFFORD* EARLS AND MARQUESSES OF. The earldom 
of Stafford, created in 1351, was held at first by the family of 
Stafford (see above). In 1521 it became extinct, and in Sep- 
tember 1640 Sir William Howard (1614-1680), a son of Thomas 
Howard, earl of Arundel and Surrey, having three years previously 
married Mary (d. 1694), sister and heire.s.<5 of Henry Stafford, 
5th Baron Stafford, was created Baron Stafford and two months 
later viscount of Stafford. Acajsed by Titus Oates of partici- 
pating in the popish plots, he was found guilty, and was beheaded 
on the 29th of December 1680, his titles being forfeited. 

His son, Heni7 Stafford Howard (1658-1719), who, but for 
his father’s attainder, would have inherited the barony and the 
vi.scounty, was created earl of Stafford in 1688, his mother 
being created countess of Stafford at the same time; he was 
succeeded by his nephew William (c. 1690-1734). When John 
Paul, the 4th earl (1700-1762), died, the earldom became 
extinct, but the title to the barony, which was under attainder, 
fell into abeyance. 

The 4th carl’s sister Mary (d. 1765) married Francis Plowden 
(d. 1712), and in 1824 their descendant, Sir George William 
Jerningham, hart. (1771 1851), of Costessy Park, Norfolk, 
obtained a reversal of his ancestor’s attainder and was recognized 
as Baron Stafford. The barony is still held by the Jerninghams. 

In 1758 Granville Leveson-Gower (1721-1803) was created 
marquess of Stafford. He was the son of John Leveson-Gower 
(d. 1754), who was created Viscount Trentliam and Earl Gower 
in 1746. The public positions held by him included that of 
lord privy seal, which he filled from 1755 to 1757, and again 
from 1784 to 1794; of master of the horse; of lord chamberlain 
of the royal household; and of lord president of the council, 
which he held from 1767 to 1769 and in 1783-1784, This wealthy 
and influential nobleman, who was the last survivor of the 
us.sociates of the duke of Bedford, the “ Bloomsbury gang," 
died at Trentham Hall, in Staffordshire, on the 26th of October 
1803. Ills son and successor, George Granville Leveson-Gower, 
was created duke of Sutherland in 1833. A younger son was 
Granville Leveson-Gower, who was created Earl Granville in 
1833. The titl(^ of manjuess of Stafford is now borne by the 
eldest .son of the duke of Sutherland. 

STAFFORD* a market town, municipal and parliamentary 
borough, and the county town of Staffordshire, England, on 
tile river Sow, a western tributary of the Trent. Pop. (1901), 
20,895. It is an important junction on the main line of the 
London & North-Western railway, by which it is 133J m. N.W. 
from London. Branches of this company diverge to Wolver- 
liampton and Birmingham, and to Walsall; a joint line of the 
North-Western and Great Western companies to Shrewsbury and 
Welshpool ; the Great Northem .serves the town from tlie eastern 
counties, and the North Staffordshire runs north through the 
Potteries district. The town, while largely modernized, contains 
a number of picturesque half-timbered houses. The church of 
St Mar) , a fine cruciform building having a transitional Norman 
nave, and Early English and Decorated in other parts, was 
formerly collegiate, its canons having mention in Domesday, 
though the complete foundation is attributed to King John. 
Jl contains a memorial to the famous angler, Izaak Walton, 
born at Stafford in 1593. The older church of St Chad contains 
good Norman details, but is chiefly a reconstruction. It formerly 
provided sanctuary. There are county council buildings, a 
shire hall and a borough hall. The grammar school is an ancient 
foundation enlarged in 1550 by Edward VI. The county technical 
institution is in Stafford. A museum, consisting principally of 
the collections of Clement Wragge, and called by his name, 
contains a specially fine series of fossils. The William Salt 
library, presented to the borough in 1872 after the death of the 
collector, has a large collection of books and MSS., deeds and 
pictures relating to the county. Charitable institutions include 
a general infirmary, county asylum, and the Coton Hill institution 
for the insane. The burgesses of Stafford had formerly common 
rights over a considerable tract known as Coton Field and Stone 
Flat; the first is now divided into allotments and the second is a 
recreation ground. The staple trade is the marufacture of 
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boots and shoes; there are ironworks, and salt is prepared from 
brine wells in the neighbourhood. These also supply baths. 
The parliamentary borough was extended in 1885, when the 
representation was reduced from two members to one. The 
town is governed by a mayor, 8 aldermen and 24 councillors. 
Area, 1084 acres. 

In the beautiful well-wooded neighbourhood an interesting 
site is that of Stafford Castle, on a hill commanding a wide 
prospect. The existing niin is that of an unfinished mansion 
dating from 1810, which replaced an old stronghold. Beyond 
it is an early encampment, Bury Ring. 

Stafford {Stadford, Staffort, Stafforde) is said to have originally 
been called Bethency from Berthelin, a hermit who lived here. 
The first authentic mention of it is in the Anglo-Saxon Chronicle, 
where it is stated that Aethelflead, lady of the Mercians, in 9r3 
built a fort at Stafford. It was a place of considerable importance 
in later Anglo-Saxon times, and the evidence of coins shows 
that a mint then existed here. Stafford is described as a 
borough in Domesday Book, and at the time of the survey it 
was the chief place in the county though many of the houses 
were “ wasted.'* The king received all the dues, two-thirds 
coming to him as king, the other third as earl of Stafford. From 
the Domesday Survey it appears that the Con<iucror took certain 
land out of the manor of Chelsea in order to erect a c:astle at 
Stafford; this was destroyed in the wars of the 17th (-entury. 
A cliarter from John in 1206 constituted Stafford a free borough. 
In 1399 the government was by bailiffs. In 1501 it was ordered 
that two bailiffs should be elected annually out of a council of 
twenty-five burgesses. Charters were granted by Edward VI. 
in 1551 and by James I. in 1605, the latter incorporating it 
under the title of the mayor and burgesses of the borough of 
Stafford: owing to irregularities in elections, another almost 
similar ( barter was given by George IV., under which the town 
was governed until 1835. Elizabeth's reign Stafford was in a 
depressed condition owing partly to the decay of the cap manu- 
facture whic h formerly had been considerable. Sjiecd (d. 1629) 
states that Lichfield is “ more large " than Stafford : in the middle I 
of the i8th century the town had ** greatly cncreastjd of late by 
their manufacture of doth : " about tlie same time the .shoe trade 
began. Two fairs, to be held on St Matthew's Day and on the 
4th of December, were granted in 1261 and 1685 respectively, 
and arc still kept up. There are now eight annual fairs in all. 

STAFFORDSHIRE^ a midland county of England, bounded 
N.E. by Derbyshire, E. by that county and Uucestershire, 
S.li. by Warwickshire, S. by Worcestershire, S.W. by Sliropshire 
and N.W. by Cheshire. The area is 1171*2 h(). m. The county 
includes the valley of the Trent from its sourct^ to the point 
at which it becomes navigable, Burt on-upori-"J Vent. It rises 
in the extreme north of the county, and follows a southerly 
course, turning eastward and finally north-eastward through the 
centre of the county. Its tributaries on the left bank follow a 
course roughly parallel with it; the chief are the Blythe and the 
Dove, which receives 'the Chumet from the west, and forms the 
county boundary with Derbyshire. The country between Trent, 
Chumet and Dove is undulating and beautiful ; the hills rise 
to some’iSoo ft. on the Derbyshire border in Axe Edge near 
Buxton, and cemtinue by Mow Cop or Conglcton Edge along the 
Cheshire border to the coal-bearing hills abov the Potteries 
district. Dovedale, the name applied to a portion of the upper 
valley of the Dove attracts many visitors on account of its 
beauty, and is in favour with anglers for its tront-fishing. South 
of the Trent, about the middle of the county, an elc ated area is 
known as Cannock Chase, formerly a royal preserve, now a 
wealthy coalfield, and the high ground, generally exceeding 500 ft., 
continues south to surround the great manufacturing district of 
south Staffordshire (the Black Countr\^), and to merge into the 
Clent and Lickey Hills of Worcestershire. A small area in the 
north-west drains to the Weaver, and so to the Mersey, and from 
the west and south-west the Severn receives some small feeders 
and itself touches the county in the extreme south-west. The 
only considerable sheet of water is Aqualatc M^ re, in the grounds 
of the mansion of that name near Newport in Shropshire. 
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The Pennint^ foldii^ gently plicates the northern of two 
(^rbomlerous tracts interrupting the Midland Triussic plateau in 
Staffordshire, but affects the unconfonnablo Trias less. It isolates 
the Pottery and smaller coalfields maiidy in synclinc?s, but elevates 
the western margin of the lormer anticlinally. A prolongation 
arches the South Staffordshire Coal Measures, with minor saddles 
disclosing Silurian inlicirs, intermediate formations being abs<mt 
there. Faults depressing the Trias bound the southern coalfield 
on both sides, the northern Carbonifijrous westward. At Walsall 
Upper Llandovery Sandstone with Stricklandinia lens and Barr 
(Woolhopc) Limestone {Illaenus barriensis) underlie Wenlock 
Shales, succeeded, as at Wren’s Nest and Dudley, by Wenlock 
Limestone in two beds, honeycombt^d willi old lime-workings and 
famous for trilobites. At Sedgley thenj follow Lower Ludlow Shales, 
Scdglcy (Aymestry) Limestone {Pentamerus knighti) and some 
Upper Ludlow Shale. Carboniferous Liiueslone, with gently- 
sloping hills and det^p valleys, enters the nortlicrn region on the east. 
It contains brachiojKMls and corals of the JJihunophyllum zone, with 
lead and (*.oppor, once worked at Ecton. Marine Pendleside 
(Yorodale) Shales, with thin linic^sloIU‘3 and high(T sandstones, 
ascend around a central synclinc and Iho northern margins of the 
coalfields into the Millstone (irit, whose four grits in massive 
(*scar|)ments, only tJie “ First ” and *' 'I'hird ” persisting westward, 
albjrnaie with shah‘s. The Pottcjry Coalfield, tluj centre of pottery 
manufacture, though local clays now furnish only coarse ware and 
the ** saggars ” in which i)ottery is baked, includes 8000 ft. of Coal 
Measurt.'s, chieffy shakes, clays and sandstones, diminisliing south- 
ward. The I -ower and ^ddh^ Measures (5000 1 1 .) contain the i)rinci- 
pal coals, about forty, with comparatively bairen strata (1000 ft.) 
preceding the Winpenny, Bullhurst, Cockshead, Bambnry, 'I'cn-foot, 
and higher coals associated with ’’ clayband ” ironstones. I’lu.* 
neighbouring Cheadlo Coalfield comprises the lower 2000 It., with 
the Cral)tree, Woodhead and Dilhorne coals; two other little coal- 
fi<!lds comprise only tluj lowest strata. The South Staffordshire 
coalfield has 500-1000 ft. of equivalent measures, with the Bottom, 
Fireclay, New Mine, Heathen, the composite Tenyard and other 
coals, besidiis ironstones to which the Black Country originally 
owed its hardware industry. Plants (Lepidodendvon^ Nvuroptma 
heh'rophylla)^ freslvwater shells (Carbonicola avuta^ C» robusta) and 
fishes are cWactt^ristic fossils; but the roof of the North Stafford- 
shire Crabtree Coal (Lower Measures) and several higher bands 
yield marine gonialites, &c. Shales, pottery-clays and " black- 
band •* ironstones with thin limestones, Entomostraca 

and Antkracomya phillipsi (Blackoand Series), sucetjed in IhtJ Pottc‘ry 
Coalfield. Thciii follow red brick-clays with ashy grits (Etruria 
Marls); wliito sandstones with Pecopteris arborescens (Ntswcaslle- 
imdcr-Lyme Scries); red sandstones and clays with .s’/>«>(;r6i5-lime- 
•stones (Keelo Series); paralleled in South Staffordshire rcsj)ectively 
by Red Cc^al Measure Clays, Halesowen Sandstone, and beds like 
the Keelo Series. Around this the Triassic seouence ascends out- 
wards through Hunter (Pebble- Bods between Motthsd Sandstones), 
KouiM)r Sandstone and Waterstoncs into Keuper Marl, which, 
containing gypsum and brinti si)rings, covers tlw! central plateau, tluj 
sandstones emerging marginally and axially. Tht? PebbhJ-Beds 
rise in (Jannock Chase, and fringe the northern coalfields. Rluiolic 
outliers on Needwtjod l^'orest couiniii Axinuscioacinus. The Kowh^y 
and other dolcrilic sills and dikes invade the southern, one dike 
the Pottery Coalfield and the Trias. 

Glacial drift partly eonccfds the rocks. Irish Sea ice, entering on 
the west, left boulder-clay with stratified sands, and mingled with 
local material, Lake Disirict and Scotch erratics, and shells swept 
from the sea-bed. It threw down a gravelly moraine before the 
marginal hills of the J\>tt(Ty (k)alfield, and concenlraled countless 
boulders between Rugeley and Enville. Barred northward by this 
ice, the Arcnig glacier carried Welsh erratics acrejss South Staftord- 
shirc to Birmingham. North Scii ice with Cretaceous and Jurassic 
debris rcfichcd eiist Slaffordsliire. 

Agfioultuye. — Nearly four-fifths of the total are-ii of the county is 
under cultivation, and of tliis more tluin two-thirds is iji permanent 
pasture, cattle being largely kept, and especially cows for the supply 
of milk to the towns. Like most of the midland counties, Stafford- 
shire is well woofbsl. The acreage under corn cr()])S is steiidily 
diminishing, and wheat, which formerly was th<i ])riiu:ipal corn croj), 
is now supersedwl in this respect by oats, which occiipitjs over one-luiU 
of the corn acreage, little more being under wheat tlian under barley. 
Turnips are grown on ab(mt half the acreage under green crops. 

Manulactures, — The manufactures of StaJfonlshire are varied and 
important. Out of the three great coalfields in the north, south 
and centre (Cannock Chase), the two first have wholly distinct 
(lependont industries. Thci soul lierri industrial district is commonly 
known as the Black C-ountry (c/.w.) ; it is the principal scjat in Eng- 
land of iron and steel mannfetclure in all its branclujs. It covers 
an area, Ixdween Birmingham and Wolverhampton, resembling 
one great town, and includes such famous c(.*ntres a.s Walsall, 
Wednesbury, Dudley (in Stafford.shire) and West Bromwich. The 
northern industrial district is called tlie Potteries Cheadle, 

cast of the Potteries, is the centre of a smaller coalfield. Burton- 
upon-Trent is famous for its breweries, Chemical works are found 
in the Black (‘on n try, brick and tile works in the Black Couatry 
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and at Tuustall, glassworks at Tutbury ; there are also a considerable 
textile iiidust^, as at Newcastle-under-Lyme, paper-mills in that 
town and at Tamworth, and manufactures of ooots and shoes at 
Stafford and Stone. 

Communications . — ^The main line of the London & North-Western 
railway runs from south-east to north-west by Tamworth, Xichilcld 
(Trent Valley), Kugeley and Stafford. This company and the Great 
Western serve the towns of the Black Country by many branches 
from Birmingham, and jointly work the Stafford-Shrewsburv line. 
The London & North-Western has branches from Trent Valley to 
Burton-upon-Trent, and from Rugeley tlirough the Cannock Chase 
coalfields. The North Staffordshire railway runs from Stafford and 
from Burton-upon-Trent northward through the Potteries, with a 
line from Uttoxeter through Leek to Macclesfield. The Manifold 
Valley light railway serves part of the Dovedale district. The 
west-and-north line of the Midland railway ^ristol -Derby) crosses 
the south-eastern part of the county from Birmingham by Tarn- 
worth and Burton, with a branch to Wolverhampton. The Great 
Northern^ with a branch from its main line at Grantham, serves 
Uttoxeter, Burton and Stafford. A considerable amount of coal- 
transport takes place along canals, the Black Country especially 
being served by numerous branches. The principal canafi ar&— 
the Grand Trunk, wluch follows the Trent over the greater part of 
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hampton are county boroughs; Lichfield is a city^ and Stafford 
is the county town. The urban districts are— in the southern 
industrial district^ Amblecote (3218), Bilston .24,034)^ Brierley 
Hill (12,042), Colley (22,219), Darlaston (iS,39S)> H^dsworth 
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52,921), Heath or Wednesfield Heatli (^1), Perry Bar 
2348), Quany Bank (6912), Rowley Regis (34,670), Sedglcy 
iS; 9 S 0 > Short Heath (3531), Tettenhall (5337), Tipton ( 3 o,S 43 h 
] ‘ ' U (18,515)5 in the northern 

industrial districtJ'Audley (13,683), Biddulph (6247), Fenton 
[22,742), Kidsgrove (4552^ SnMthome (6263), Tunstall 


Wednesfield (4883), WillenhaU (18,515) 

(13,683), Bidd 
Snmthome 

19,492), Wolstanton (24^975); elsewhere, Brownhilis (1^,252), 
nock (23,974), Leek (15,484), Rugeley ( 4447 ^ Stone (5680), 

(5133)* 
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its course within the county, the Coventry, Birmingham and Faeeley, 
Daw End anti Essington canals, connecting the Grand Trunk with 
Warwickshire, the Black Country and Cannock Chase; the Liverpool 
and Birmingham junction; the Staffordshire and Worcestershire, 
running from the Severn at Stourport by Wolverhampton and 
Penkridge to the Grand Junction neat Stafford, and the Caldon 
canal running eastward from the Potteries into the Churnct Valley. 

Population and Administration , — ^The area of the ancient 
county IS 749,602 acres, with a population in 1891 of 1,083,424; 
and in 1901 of 1,234,506, The area of the administrative 
county is 744,984 acres. Staffordshire contains five hundreds, 
each having two divisions. The municipal boroughs are: 
in the southern industrial district, Smethwick (pop. 54,539), 
Walsall (86,430), Wednesbury (26,554), West Bromwich 
(65,175), Wolverhampton (94,187) ; in the northern indus- 
trial district, Newcastle-under-Lyme (19,914), and the 
several formerly separate boroughs amalgamated under the 

Potteries Federation ” Scheme (1908) under the name of Stoke- 
on-Trent (q.v,)] elsewhere, Burton-upon-Trent (50,386), Lich* 
field (7902), Stafford (20,895), Tamworth (7271). Burton, 
Hanley, Smethwick, Wals^, West Bromwich and Wolver- 


Uttoxeter (5133). Among other towns may be mentioned 
Abbots Bromley (1318), Brewood (2^35), Cheadlc (5186) 
and Ecclcshall (3799). The county is m the Oxford circuit, 
and assizes are held at Stafford. It has one court of quarter 
sessions, and is divided into 23 petty sessional divisions. The 
boroughs of Hanley, Lichfield, Ncwcastle-under-Lyme, Walsall, 
West Bromwi ch and Wolverhampton have separate commissions 
of the peace and courts of quarter sessions, and 
those of Burslem, Burton, Longton, Stafford, 
Stoke-upon-Trent, Smethwick, Tamworth and 
Wednesbury have separate commissions of the 
peace only. The total number of civil parishes 
is 277. The county is almost wholly in the 
diocese of Lichfield, but has small parts in 
those of Worcester, Hereford, Southwell and 
Chester; it contains 348 ecclesiastical parishes 
or districts, wholly or in part. Staffordshire 
is divided into seven parliamentary dirisions 
each returning one member — ^Burton, Hands- 
worth, Kingswinford, Leek, Lichfield, North- 
West and West. The parliamentary borough of 
Wolverhampton returns a member for each of 
three divisions, and the boroughs of Hanley, 
Newcastle-under-Lyme, Stafford, Stoke-upon- 
Trcnt, Walsall, Wednesbury and West Bromwich 
each return one member. 

History ., — ^The district which is now Stafford- 
shire was invaded in the 6th century by a tribe 
of Angles who settled about Tamworth, after- 
wards famous as a residence of the Mercian 
kings, and later made their way beyond Can- 
nock Chase, tlirough the passages afforded by 
Ac Sow valley in the north and Watling Street 
in the south. The district was frequently 
overrun by the Danes, who in 910 were defeated 
at Tettenhall, and again at Wednesfield, and it 
was after Edward the Elder had finally expelled 
the Northmen from Mercia that the land of the 
south Mercians was formed into a shire around 
the fortified burgh which he had made in 9x4 
at Stafford. The county is first mentioned by name in the 
Anglo-Saxon Chronicle in 1016 when it was harried by Canute. 

The resistance which Staffordshire opposed to the Conqueror 
was punished by ruthless hartying and confiscation, and the 
Domesday Survey supplies evidence of the depopulated and 
impoverished condition of the county, which at this period 
contained but 64 mills, whereas Dorset, a smaller county, 
contained 272. No Englishman was allowed to retain estates 
of any importance after the Conquest, and the chief lay pro- 
prietors at the time of the survey were Earl Roger of Mont- 
gomery; Earl Hugh of Chester; Henry de Ferrers, who held 
Burton and Tutbuty castles; Robert dc Stafford; William Fitz 
Ansculf, afterwards created first Baron Dudley; Richard 
Forester; Rainald Bailgiol; Ralph Fitz Hubert and Nigel de 
Stafford. The Ferrers and Staffords long continued to play 
a leading part in Staffordshire history, and Turstin, who held 
Drayton under William Fitz Ansculf, was the ancestor of the 
Bassets of Drayton. At the time of the survey Burton was the 
only monastery in Staffordshire, but foundations of canons 
existed at Stafford, Wolverhampton, TettenbaU, Lichfield, 
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Penkridgc and Tamworth, while others at Hanbury, Stone, 
Strensall and Trentham had been either destroyed or absorbed 
before the Conquest. The five hundreds of Staffordshire have 
existed since the Domesday Survey, and the boundaries have 
remained practically unchanged. Edingale, however, was then 
included under Derbyshire, and Tirley under Shropshire, 
while Cheswardine, Chipnall and part of Bobbington, now in 
Shropshire, were assessed under Staffordshire. The hundreds 
of Offlow and Totmonslow had their names from sepulchral monu- 
ments of Saxon commanders. The shire court for Staffordshire 
was held at Stafford, and the assizes at Wolverhampton, 
Stafford and Lichfield, until by act of parliament of 1558 
the assizes and sessions were fixed at Stafford, where they 
arc still held. 

In the 13th century Staffordshire formed the archdeaconry 
of Stafford, including the deaneries of Stafford, Newcastle, 
Alton and Leek, Tamworth and Tutbury, Lapley and Creigull. 
In 1535 the deanery of Newcastle was combined with tliat of 
Stone, the deaneries remaining otherwise unaltered until 1866, 
when they were increased to twenty. The archdeaconry of 
Stoke-on-Trent was formed in 1878, and in 1896 the deaneries 
were brought to their present niiml)er; the archdeaconry of 
Stafford comprising Handsworth, Himley, Lichfield, Penkridge, 
Rugeley, Stafford, Tamworth, Trysull, Tutbury, Walsall, 
Wednesbury, West Bromwich and Wolverhampton; the arch- 
deaconry of Stoke-on-Trent comprising Alstonfield, Chcadle, 
Eccleshall, Hanley, Leek, Newcastle-under-Lyme, Stoke-on- 
Trent, Trentham and Uttoxeter. 

In the wars of the reign of Henry III. most of the great 
families of Staffordshire, including the Bassets and the Ferrers, 
supported Simon de Montfort, and in 1263 Prince Edward 
ravaged all the lands of Earl Robert Ferrers in this county and 
destroyed Tutbury Castle. During the Wars of the Roses, 
Eccleshall was for a time the headquart:crs of Queen Margaret, 
and in 1439 the Lancastrians were defeated at Blore Heath. 
In the Civil War of the 17th century Staffordshire supported 
the parliamentary cause and w^as placed under Lord Brooke. 
Tamworth, Lichfield and Stafford, however, were garrisoned 
for Charles, and Lichfield Cathedral withstood a siege in 1643, 
in which year the Royalists were victorious at Hopton Heath, 
but lost their leader, the earl of Northampton, In 1745 the 
Young Pretender advanced as far as Leek in this county. 

A large proportion of Staffordshire in Norman limes was waste 
and uncultivated ground, but the moorlands of the north afforded 
excellent pasturage for sheep, and in the 14th century Wolver- 
hampton was a staple town for wool. In the 13th century 
mines of coal and iron are mentioned at Walsall, and ironstone 
was procured at Sedgley and Eccleshall. In the 15th century 
both coal and iron were extensively worked. Thus in the 17th 
century the north of the county yielded coal, lead, copper, 
marble and millstones, while the rich meadows maintained 
great dairies; the woodlands of the south supplied timber, 
salt, black marble and alabaster; the clothing trade fiourished 
about Tamworth, Burton, and Newcastle-under-Lyme; and 
hemp and flax were grown all over the county. The potteries 
are of remote origin, but were improved in the 17th century by 
two brothers, the Elers, from Amsterdam, who introduced the 
method of salt glazing, and in the i8th century they were 
rendered famous by the achievements of Josiah Wed^ood. 

Staffordshire was represented by two members in the parlia- 
ment of 1290, and in 1295 borough of Stafford also returned 
two members, Lichfield was represented by two members in 1304, 
and Newcastle-under-Lyme in 1355. Tamworth returned two 
members in 1562. Under the Reform Act of 1832 the county 
returned four members in four divisions, and the boroughs 
of Stoke-on-Trent and Wolverhampton were represented by 
two members each, and Walsall by one member. Under the 
act of 1868 the county returned six members in three divisions 
and Wednesbury returned one member. 

Antiquities , — Early British remains exist in various parts of 
the county; and a large number of barrows have been opened 
in which human bones, urns, fibulae, stone hammers, armlets, 
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pins, pottery and other articles have been found. In the 
neighbourhood of Wetton, near Dovedale, on the site called 
Borough Holes, no fewer than twenty-three barrows were 
opened, and British ornaments have been found in Needwood 
Forest, the district between the lower Dove and the angle of the 
Trent to the south. Several Roman camps also remain, as at 
Knave’s Castle on Watling Street, near Brownhills, The most 
noteworthy churches in the county are found in the large towns, 
and are described under their respective headings. Such are 
the beautiful cathedral of Lichfield, and the churches of 
Eccleshall, Leek, Penkridge St Mary’s at Stafford, Tamworth, 
Tutbury, and St Peter’s at Wolverhampton. Checkley, 4 m. 
south of Cheadle, shows good Norman and Early English details, 
and there are carved stones of pre-Norman date in the church- 
yard. Armitage, south-east of Rugeley, has a church showing 
good Norman work. Brewood church, 4 m. south-wesc of 
Penkridge, is Early English, This village gives name to an 
ancient forest. Audley church, north-west of Newcastle- 
under-Lyme, is a good example of Early Decorated work. 
Remains of ecclesiastical foundations are gen(irally slight, 
but those of the Cistercian abbey of Croxden, north-west of 
' Uttoxeter, are fine Early English, and at Ranton, west of 
Stafford, the Perpendicular tower and other portions of an 
Augustinian foundation remain. Among medieval domestic 
remains may be mentioned the castles of Stafford, Tamworth 
and Tutbury, with that of Chartley, north-east of Stafford, 
which dates from the 13th century. H(!re is also a timbered hall, 
in the park of which a breed of wild cattle is maintained. 
Bcaudesert, south of Rugeley, is a fine Elizabethan mansion in a 
beautiful undulating demesne. In the south-west, near Stour* 
bridge, are Enville, a Tudor mansion with gr(jiind.s laid out 
by the poet Shenstone, and Stourton Castle, embodying por- 
tions of the isth century, where Reginald, Cardinal Pole, was 
bom in 1500. Among numerous modem scats may be named 
ingestre, Ham Hall, Alton 'Fowers, Shugborough, Patteshiill, 
Keelc Hall, and Trentham. 

See Robert J*lot, Natural History of Staffordshire (Oxford, 1686); 

S. Erdeswick, Survey of Staffordshire ^London, 1717; 4th ed., by 

T. Harwo(Kl, London, 1844); Stebbing skaw, History and Antiquities 
of Staffordshire, &c., vol. i., ii., pt. i. (London, i798“i8oi); William 

Topographical History of Staffordshire (Ncwcastlc-under-Lyme, 
1817); Simeon Shaw, History of the Staffordshire Potteries (Hanley, 
1829); Robert Garner, Natural History of the County of Stafford 
(London, J844 -18O0); William Salt, Arcliacologieal Society, Collect 
Hons for a History of Staffordshire (1880), vol. i.; Victoria County 
History : Staffordshire, 

STAG (O. Eng. slagga, a Norse word, cf. Jcel. steggr, steggi, 
a male animal, cf . Steggander, a drake ; it is usually referred to 
stigan, to climb, to mount, but this is doubtful), the common 
name of the male of many species of the deer tribe, but 
usually confined to tlie male of the red deer {Cervus elaphus), 
“ buck ” being used in other cases, as of the fallow-deer (see 
Deer and Pecora). In Stock Exchange slang the term is used 
of an operator w’ o applies for a portion of a new security being 
issued, not with a view to holding it, but with the intention of 
immediate realization, at a profit if possible. 

STAGE (hV. ilage; from Lat. stare, to stand), in architecture, 
an elevated floor, particularly the various storeys of a lx*ll-tower, 
&c. The term is also applied to the plain parts of buttresses 
between cap and cap where they set back, or where they are 
divided by horizontaJ strings and jmnelling. It is used, too, by 
William of Worcester to describe the compartments of windows 
between transom and transom, in contradistinction to the word 
bay, which signifies a division between mullion and mullion 
(see Storey). From the sense of the floor or platform on which 
plays were acted the term came to signify both the theatre 
{q,v,) and the drama (q-v,). And from its etymologic^ meaning 
of a station comes the .sense of a place for rest on a journey, the 
distance between such places, 8:c. 

STAHL, FRIEDRICH JUUUS (1S02-1861), German ecclejj- 
astical lawyer and politician, was bom at Munich on the i6tb. 
of January 1802, of Jewish parentage. Although brought up 
strictly in the Jewish religion, he was allowed to attend the 
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gymnasium, and, as a result of its influence, was at the of 
nineteen baptized into the Lutheran Church. To this faith he 
clung with earnest devotion and persistence until his death. 
Having studied law at Wurzburg, Heidelberg and Erlangen, 
Stahl, on taking the degree of doctor juris, established himself 
as privatdozent in Munich, was appointed (1832) ordinary pro- 
fessor of law at Wurzburg, and in 1840 received the chair of 
ecclesiastical law and polity at Berlin. Here he immediately 
made his mark as an ecclesiastical lawyer, and was appointed 
a member of the first chamber of the synod. Elected in 1850 
a member of the short-lived Erfurt parliament, he bitterly 
opposed the idea of German federation. Stahl early fell under 
the influence of Schelling, and at the latter’s insistence, began 
in 1827 his great work: Die Philosophie des Rechts nach 
geschichtlicher Ansicht (an historical view of the philosophy 
of law), in which he bases all law and political science upon 
Christian revelation, denies rationalistic doctrines, and, as a 
deduction from this principle, maintains that a state church 
must be strictly confessional. This position he further eluci- 
dated in his Der chrisiliche Staat und sein Verhdltniss zum 
Deismus und Judenthum (The Christian State and its relation 
to Deism and Judaism; 1874). As Oberkirchenrath (s3modal 
councillor) Stahl used all his influence to weaken the Evan- 
gelical Union (i.tf. that compromise between the Calvinist and 
Lutheran doctrines which is the essence of the Prussian Evan- 
gelical Church) and to strengthen the influence of the Lutheran 
Church (cf. Die Lutherische Kirche und die Union, 1859). The 
Prussian minister von Bunsen attacked, while King Frederick 
William IV, supported, Stahl in his ecclesiastical polity and 
the Pnissian Evangelical Church would probably have been 
dissolved had not the regency of Prince William (afterwards 
the empcrcjr William 1 .) supervened in 1858. Stahl’s influence 
fell under the new regime, and, resigning his seat on the synod, 
he retired into private life and died at Briickenau on the loth 
of August i86t. 

Sec ** Biographic von Stahl," in Vnsere Zeii, vi. 419-4.17 (anony- 
mous, but probably by Gneist) ; Pernice, Savigny, Stahl (anonymous; 
Berlin, 1802). 

STAHL, GEORG ERNST (1660-1734), German chemist and 
physician, was born on the 21st of October 1660 at Anspach. 
Having graduated in medicine at Jena in 1683, he became 
court physician to the duke of Weimar in 1687. From 1694 to 
1716 he held the chair of medicine at Halle, and was then ap- 
pointed physician to the king of Pnissia in Berlin, where he died 
on the 14th of May 1734. In chemistry he is chiefly known in 
connexion with his doctrine of phlogiston, the essentials of 
which, however, he owed to J. J. Be<di(T; and he also propounded 
a view of fermentation which in some respects resembles that 
supported by Liebig a century and a half later. In medicine 
he professed an animistic system, in opposition to the material- 
ism of Hermann Buerhaave and Friedrich Uoffmann. 

The most imjjortant of his numerous writings arc Zymotechnia 
fundamentalis sive fermentationis theoria gencralis (1697), which 
contains the phlogistic hypothesis ; Specimen Bvcherianum (1702); 
Expevimenta, ohservationes, animadversiones . . . chymicae et physicae 
(17^1); Theovia medica vera (1707); Ars sanandi cum expectaiione 
(I 73 «h 

STAINER, SIR JOHN (1840-1901), English composer and 
organist, was born at Southwark on the 61 h of June 1840. 
He was the se(U)nd son of the s(‘hooImastcr of the parish school 
of St Thomas’s, Southwark, who was enough of a musi(!ian to 
teach his son the organ and the art of reading music, in which 
he was already proficient when, in 1847, he entered the choir of 
St Paul’s Cathedral. He remained there till 1856, and often 
took the organ in emergencies ; he held the post of organist of 
St Bend’s and St Paul’s, Upper Thames Street, during the 
last year of his choristership; and in 1856 was given the ap- 
pointment of organist to St Michael’s College, Tenbury, where 
his mu.sical and general education benefited greatly from the 
intercourse with Sir Frederick Gore Ouseley. He was appointed 
to Magdalen College, Oxford, in i860, and became university 
organist in the following year. While at Oxford he did much to 
teing the choir of Magdalen to a remarkable state of excellence; 


he took a keen interest in the foundation of various musical 
societies; and as a sign of his appreciation of the value of general 
culture, it is worth recording that he took the degree of B.A. 
in 1864, that of Mus.D. in 1865, and procured M.A. in 1867, being* 
appointed a university examiner in music in the same year. In 
1868 he was engaged frequently ^ solo organist at the Crystal 
Palace; and in 1872 was appointed org^ist of St Paul’s, 
where he raised the standard of choral music to something very 
like perfection. He was professor of the organ in the National 
Training School of Music from 1876, and in 1881 succeeded 
his lifelong friend Sullivan as principal. In 1878 he was a 
juror at the Paris Exhibition, and was created Chevalier of the 
I^rCgion d’Honneur. In 1882 he became inspector of music in 
training colleges. In 1888 he retired from the organistship of 
St Paul’s owing to failing eyesight, and was knighted. In 
1889 he succeeded Ouseley as professor of music in the univer- 
sity of Oxford, holding the post till 1899. Besides these official 
distinctions he received a great number of honorary degrees: 
he was vice-president of the Royal College of Organists, and 
president of the Plain-song and Medieval Music Society, the 
London Gregorian Association, and the Musical Association. 
His compositions include four oratorios: Gideon (1865), The 
Daughter of Jairus (Worcester, 1878), St Mary Magdalen 
(Gloucester, 1887), Crucifixion (Umdon, 1887); forty-two 
anthems, some of them very elaborate; many hymn-tunes, 
organ pieces, madrigals, &c. His professorial lectures were of 
great value, and he made many contributions to the literature 
of music. He was a man of wide influence, with a remarkable 
faculty of organization, and his work in regard to the conditions 
of the musical profession was of considerable importance. His 
own music has many of the defects of bis qualities, for his breadth 
of artistic views led him to admire and adopt many styles that 
are not always compatible with each other. He died while on 
a holiday at Verona on the 3Tst of March T90T, 

STAINES, a market town in the Uxbridge parliamentary 
division of Middlesex, England, on the river Thames at the 
junction of the Colne, 19 m. W.S.W, of London on the 
London & South Western and Great Western railways. Pop. 
of urban district (1901), 6688. Breweries and mustard mills 
employ many hands. A rifle range for the Metropolitan Volun- 
teers and others was opened in 1892. A British village was 
situated here at the crossing of the Thames on the main road 
from London to south-western Britain, and the crossing was 
certainly one of the earliest bridged. A grant of oaks from 
Windsor forest for the repair of the bridge is recorded in 1262, 
The existing bridge, from the designs of George Rennie, was 
opened in 1831, after three bridges had failed in the previous 
forty years. The name of Staines appears in the Domesday 
Survey, and it has lx?en supposed that the town is so called from 
a stone which marks the limit of the former jurisdiction of the 
City of London over the lower Thames. This is still considered 
to be the boundary between the upper and lower Thames. In 
the immediate neighbourhood, though included in the parish 
of Egham, Surrey, is Runnimede Island, where King John 
sign(*d the Magna Carta. 

STAIR, JAMES DALRYMPLE, ist Viscount (1619-1695), 
Scottish lawyer and statesman, was born in May 1619, at 
Drummun^hie in Ayrshire. He was descended! from a family 
for several generations inclined to the principles of the Reforma- 
tion, and had ancestors both on the father’s and the mother’s 
side amongst the Lollards of Kyle. His father, James Dalrymple, 
laird of the small estate of Stair in Kyle, died when he was an 
infant; his mother, Janet Kennedy of Knockdaw, is described 
as “ a woman of excellent spirit,” who took care to have him 
well educated. From the grammar school at Mauchline he 
went, in 1633, to the university of Glasgow, where he graduated 
in arts on the 26th of July 1637. Next year he went to 
Edinburgh, probably with the intention of studying law, but 
the troubles of the times, then approaching a crisis, led him to 
change his course, and we next find him serving in the earl of 
Glencairn’s regiment in the War of the Covenant, What part 
he took in it is not certainly known, but he was in command of 
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a troop when recalled in 1641 to compete for a regency (as a 
tutorship or professorship was then called) in the university 
of Glasgow. He was elected in March, Mathematics, logic, 
ethics and politics were the chief subjects of his lectures, 
and a notelxjok on logic by one of his students has been pre- 
served. His activity and skill in matters of college business 
were praised by his colleagues, who numbered amongst them 
some of the leading Covenanting divines, and his zeal in teaching 
was gratefully acknowledged by his students. After nearly 
seven years* service he resigned his regency, and removed to 
Edinburgh, where he was admitted to the bar on the 17th of 
February 1648, This step had probably been rendered easier 
by his marriage, four years before, to Afargaret Ross, co-heiress 
of Balneil in Wigtown. Stair’s practice at the bar does not 
appear to have been large; his talents lay rather in the direction 
of learning and business than of oratory or advocacy. His 
reputation and the confidence reposed in him were shown by 
his appointment in 1649 as secretary to the commission sent to 
the Hague to treat with Charles II. by the parliament of Scot- 
land. The negotiation having been broken off through the 
unwillingness of the young king to accept the terms of the 
Covenanters, Stair was again sent in the following year to Breda, 
where the failure of Montrose’s expedition forced Charles to 
change his attitude and to return to Scotland as the covenanted 
king. Stair had preceded him, and met him on his landing in 
Aberdeenshire, probably carrying with him the news of the 
execution of Montrose, which he had witnessed. 

During the Commonwealth Stair continued to practise at the 
bar; but like most of his brethren he refused in 1654 to take 
the oath of allegiance to the Commonwealth. Three years later, 
on the death of Ix)rd Balcomie, Stair w'as appointed one of the 
commissioners for the administration of justice in Scotland, 
on the recommendation of Alonk. His appointment to the 
bench on the ist of July 1657, by Monk, was confirmed by 
Cromwell on the 26th. Stair’s association with the English 
judges at this time must have enlarged his accjuaintance with 
English law, as his travels had extended his knowledge of the 
civil law and the modern European systems which followed it. 
He thus acquired a singular advantage when he came to write 
on law, regarding it from a cosmopolitan, or international, 
rather than a merely local or national point of view. His 
actual discharge of judicial duty at this time was short, for after 
the death of Cromwell the courts in Scotland were shut — ^a new 
(commission issued in 1660 not having taken effect, it being 
uncertain in whose name the commission ought to run. It was 
during this period that Stair became intimate with Monk, who 
is said to have been advised by him when he left Scotland 
to call a full and free parliament. Soon after the Restora- 
tion Stair went to Umdon, where he was received with favour 
by Charles, knighted, and included in the new nomination 
of judges in the court of session on the T3th of February 
1661. He was also put on various important commissions, 
busied himself with local and agricultural affairs, and, like 
most of the Scottish judges of this and the following 
century, acted with zest and credit the part of a good country 
gentleman. 

In 1662 he was one of the judges who refused to take the 
declaration that the national covenant and the solemn league 
and covenant were unlawful oaths, and, forestalling the deposi- 
tion which had been threatened as the penalty of continued 
non-compliance, he placed his resignation in the king’s hands. 
The king, however, summoned him to London, and allowed him 
to take the declaration under an implied reservation. The 
next five years of Stair’s life were comparatively uneventful, 
but in 1669 a family calamity, the exact facts of which will 
probably never be ascertained, overtook him. His daughter 
Janet, who had been betrothed to Lord Rutherfurd, was married 
to Dunbar of Baldoon, and some tragic incident occurred on 
the wedding night, from the effects of which she never recovered. 
As the traditions vary on the central fact, whether it was the 
bride who stabbed her husband, or the husband who stabbeci 
tbe bride, no credence can be given to the mass of superstitions 
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and spiteful slander which surrounded it, principally levelled 
at Lady Stair.^ In 1670 Stair served as one of the Scottish 
commissioners who went to London to treat of the Union; but 
the project, not .seriously pressed by Charles and lus ministers, 
broke down through a claim on the part of the Scots to what 
was deemed an excessive representation in the British parlia- 
ment. In January .1671 Stair w'as appointed president of the 
court of session. In the following year, and again in 1673, he. 
was returned to parliament for Wigtownshire, and took part 
in the important legislation of those years in the department of 
private law. During the bad time of Lauderdale’s government 
Stair used his influence in the privy council and with Lauder- 
dale to mitigate the severity of the orders passed against ecclesi- 
astical offenders, but for the most part he abstained from 
attending a board whose policy he could not approve. In 1679 
he went to London to defend the court against charges of 
partiality and injustice which had l>ecn made against it, and 
was thanked by his brethren for his success. When, in the 
following year, the duke of York came to Scotland Stair dis- 
tinguished himself by a bold speech, in whicli he congratulated 
the duke on his coming amongst a nation which was entirely 
Protestant. This speecli can have lieen little relished, and the 
duke was henceforth his implacable enemy. His influence 
prevented Stair from being made chancellor in 1681, on the 
death of the duke of Rothes. 

The parliament of this year, in which Stair again sat, was 
memorable for two statutes, one in private and the other in 
public law. The former, relating to the testing of det^ds, was 
drawn by Stair, and is sometimes called by his name. The 
other was the infamous Test Act, probably the worst of the* 
many measures devised at this period with the object of fettering 
the conscience by oaths. Stair also had a minor share in Ihtj 
form which this law finally look, but it was confined to the 
insertion of a definition of “ the Protestant religion b}'' this 
j he hoped to make the test harmless, but his expectation was 
disappointed. Yet, self-contradictory and absurd as it was, 
the Test Act was at on(;e rigidly enforced. Argyll, who de- 
clared he took it only in so far as it was consistent with itself 
and the Protestant religion, was tried and condemned for treason 
and narrowly saved his life by escaping from Edinburgh Casth* 
the day before that fixed for his execution. Stair, dreading a 
similar fate, went to London to seek a personal inierview with 
the king, who had more than once befriended him, perhaps 
remembering his services in Holland; but the duke of York 
intercepted his access to the royal (;ar, and when he returned 
to .Scotland he found a new commission of judges issued, from 
which his name was omitted. He retired to his wife’s estate 
in Galloway, and occupied himself with preparing for tlie press 
his great work, The Institutions of the Law of Scotland, whicli 
he published in the autumn of 1681, with a dedication to the 

He was not, however, allowed to pursue his legal studies in 
peaceful retirement. His wife was charged with attending 
conventicles, his factor and tenants severely fined, and he was 
himself not safe from prosecution at any inoment. A fierce 
dispute arose between Claverhousc and Stair’s son, John, 
master of Stair, relative to tbe regality of Glcmluce; and, both 
having appealed to the privy council, Claverhousc, as might 
have been expec:ted, was absolved from all the charges brought 
against him and the master was deprived of the regality. Stair 
had still powerful friends, but his opponents were more powerful, 
and he received advice to quit the country. He repaired to 
Holland in October 1684, and took up his residence, along with 
his wife and some of his younger children, at Leiden. While 
there he published the Decisions of the Court of Session between 
1666 and 1671, of which he had kept a daily record, and a 
small treatise on natural philosophy, entitled Physiologia nova 
experimenialis. 

In his absence a prosecution for treason was raised against 

3 Sir Walter Scott took the plot of his Ihide of Latnmermoor from 
tins incident, but he disclaimetf any intent ion of making Sir William 
Ashton a portrait of Lord Stair. 
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him and others of the exiles by Sir G. Mackenzie, the lord 
advocate. He was charged with accession to the rebellion of 
1679, the Rye House plot, and the expedition of Argyll. With 
the first two he had no connexion; with Argyll’s unfortunate 
attempt he had no doubt sympathized, but the only proof of 
his complicity was slight, and was obtained by torture. The 
proceedings against him were never brought to an issue, having 
been continued by successive adjournments until 1687, when 
they were dropped. The cause of their abandonment was the 
appointment of his son, the master of Stair, who had made 
his peace with James 11., as lord advocate in room of Mac- 
kenzie, who was dismissed from office for refusing to relax the 
penal law’s against the Roman Catholics. The master only held 
office as lord advocate for a year, when he was ** degraded to 
be justice clerk — ^the king and his advisers finding him not a 
fit tool for their purpose. Stair remained in Holland till the 
following year, when he returned under happier auspices in the 
suite of William of Orange, William, who had made his ac- 
quaintance through the pensionary Fagel, was ever afterwards 
the firm friend of Stair and his family. The master was made 
lord advocate; and, on the murder of Lockhart of Carnwath in 
the following year, Stair was again placed at the head of the 
court of session. An unscrupulous opposition, headed by 
Montgomery of Skelmorlie, who coveted the office of secretary 
for Scotland, and Lord Ross, who aimed at the presidency of 
the court, sprang up in the Scottish parliament; and an anony- 
mous pamphleteer, perhaps Montgomery himself or Kergu.son 
the Plotter, attacked Stair in a pamphlet entitled The Late 
Proceedings of the Parliament of Scotland Stated and Vindicated, 
He defended himself by publishing an Apology^ which, in the 
opinion of impartial judg(*s, was a complete vindication. 

Shortly after its issue he was created Viscount Stair (1690). 
He had now reached the summit of his prosj^rity, and the few 
years which remained of his old age were saddened by private 
and public cares. In 1692 he lost his wife, the faithful partntjr 
of his good and evil fortune for nearly fifty years. The massacre 
of the Macdonalds of Glencoe (Feb. 13, 1692), whi(!h has 
marked his son, the master of Stair, with a stain which his great 
s(Tvices to the state cannot efface — for he was undoubtedly the 
principal adviser of William in that treacherous and cruel deed, 
as a signal way of repressing rebellion in the Highlands — was 
used as an opportunity by his adversaries of renewing their 
attack on the old president. His own share in the crime was 
remote ; it was alleged that he had as a privy councillor declined 
to receive Glencoe’s oath of allegiance, though tendered, on the 
technical ground that it was emitted after the day fixed, but 
even this was not clearly proved. But some share of the odium 
which attached to his son was naturally reflected on him. 
Other grounds of complaint were not difllcult to make up, which 
found willing supporters in the opposition members of parlia- 
ment. A disappointed suitor brought in a bill in 1693 com- 
plaining of his partiality. He was also accused of domineering 
over the other judges and of favouring the clients of his sons. 
Two bills were introduced without naming him but really aimed 
at him — one to disqualify peers from being judges and the other 
to confer on the Crown a power to appoint temporary presidents 
of the court. The complaint against him was remitted to a 
committee, which, after full inquiry, completely exculpated 
him; and the two bills, whose incompetency he demonstrated 
in an able paper addressed to the commission and parliament, 
were allowed to drop. He was also one of a parliamentary 
commission which prepared a report on the regulation of the 
judicatures, afterwards made the basis of a statute in 1695 
supplementary to that of 1672, and forming the foundation of 
the judicial procedure in the Scottish courts for many years. 
On the 29th of November 1695 Stair, who had been for some 
time in failing health, died in Edinburgh, and w’as buried in the 
church of St Giles. 

In 1695 there was published in London a small volume with the 
dication of the Divine Perfections, Illustrating the Glory of 
Gpd,^fliffn by Reason and Revelation, methodically digested — By a 
Honour, It was edited by the two Nonconformist 
i\v 9 ike&, William Bates and John Howe, who h.ud been in e.xile in 


Holland along with Stair, and is undoubtedly his work. Perhaps 
it had been a sketch of the Inquiry Concerning Natural Theology '' 
which he had contemplated writing in 1681. it is of no value as a 
theological work, for Stair was no more a theologian than he was a 
man of science, but it is of interest as showing the serious bent of his 
thoughts and the genuine piety of his character. 

Stair's great legal work, The Institutions of the Law of Scotland 
deduced from its Originals, and collated with the Civil, Canon and 
Feudal Laws and with the Customs of Neighbouring Nations, affords 
evidence of the advantage he had enjoyed from his philosophical 
training, his foreign travel.s and his intercourse with Continental 
jurists as well as English lawyers. Unfortunately for its permanent 
fame and use, much of the law elucidated in it has now become anti- 
quated through the decay of the feudal i)art of Scottish law and the 
large introduction of English law, especially in the departments oi 
commercial law and equity. 

The Physiolopa was favourably noticed by Boyle, and is inter' 
esting as showing the activity of mind of the exiled judge, who 
returned to the studies of his youth with fresh zest when physical 
science was approaching its new birth. But he was not able to 
emancipate himself from formulae which had cramped the education 
of his generation, and had not caught the light which Newton 
spread at this very time by the communication of his Principia Xv 
the Royal Society of London. 

Stair was fortunate in hLs descendants. “ The family of 
Dalrymple,” observes Sir Walter Scott, “ produt^ed within" two 
centuries a.s many men of talent, civil and military, of literary, 
political and professional eminence, as any house in Scotland.’' 
His five sons were all remarkable in their professions. John, 
master of Stair (1648-1707), who was created ist carl of Stair 
in 1703, an able lawyer and politician, who is, however, 
principally remembered for his part in the massacre of Glencoe, 
is dealt with above. Sir James Dalrymple of Borthwick, 
created a baronet in 1698, was one of the principal clerks of 
session, and a very thorough and accurate historical anti- 
quary. Sir Hew Dalrymple of North Berwick (1652-1737) 
succeeded his father as president, and was reckoned one of 
the best lawyers and speakers of his time; he, too, was created 
a baronet in 1698. Thomas Dalrymple became physician to 
Queen Anne. Sir David Dalrymple of Hailes (d. 1721), who was 
created a baronet in 1700, was lord advocate under Anne and 
George L; and his grandson was the famous judge and historian, 
Lord Hailes 

Stair’s grandson, John, 2nd earl (1673-1747), who rose to be 
a field marshal, gained equal credit in war and diplomacy. He 
was ambassador in Paris (1715-1720), and, besides seeing service 
under Marlborough, was commander-in-chief of the British 
forces on the C'ontinent in 1742, showing great gallantry at the 
battle of Detlingen. He had no son, and in 1707 had selected 
his nephew John (1720-1789) as heir to the title; but through 
a decision of the House of Lords in 1748 he only became 
5th earl, after his cousin James and James’s son had suc- 
ceeded as 3rd and 4th earls. Jolm’s son, tlie 6th earl, died 
without issue, and a cousin again succeeded as 7th earl, his two 
sons becoming 8th and 9th earls. The Sth efirl (1771-1853) 
was a general in the army, and keeper of the great seal of 
Scotland. The 9th earl’s son and grandson succeeded as loth 
and iith earls. 

For a fuller account of the life of Stair, see J. Murray Graham, 
Annals of the Viscount and First and Second Earls of Stair (1875); 
A. J. G. Mackay, Memoir of Sir James Dalrymple, First Viscount 
Stair (1875); and Sir R. Douglas, Peerage of Scotland, new ed., 
by Sir J. B. Paul. 

STAIR (O. Eng. staeger, step, from stigan, to climb, of. Ger. 
steigen; the root is also seen in “stile” and “stirrup”), in 
architecture, the term (Fr. escalier) given to a series of steps 
rising one above the other, either in one straight line or with 
returns, or round a newel, or open well-hole, either square, 
rectangular, circular or elliptical. A series of continuous steps 
is called a “ flight.” The ordinary staircase of two flights with 
landing between is known as a “pair”; “two pair back” 
therefore would be the room at the back on the second floor; 
in houses where the space occupied by the staircase is very 
limited there is no landing, but the stairs wind round the comer 
po.st or newel, and are known as “ winders.” 

The steps of a stair consist of “ tread ” and “ riser,” 
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respective dimcnsioiis of which vary according to the impor- 
tance of the staircase and the space which has been given to it; 
in external flights or stairs, such as those at Persepolis^ the 
tread is so wide and the riser so small in height as to allow of a 
horse ascending, and generally in garden terraces there is the 
same slight rise. For the stairs of a palace or municipal build- 
ing, 14 in. tread and 5 in. riser would be required, but as a 
rule 13 in. tread and 6 in. riser is adopted. In the stone staircase 
in the palace at Cnossus in Crete, the treads were 18 in. and 
the risers 5$ in. In ordinary houses 9 in. or 10 in. is generally 
given for the tread, and dj in. to 7 in. for the riser. In the 
stairs leading to lofts, and in yachts or steamers, the ascent is 
much steeper, having sometimes 10 in. rise and 5 in. tread. 
The series of stairs provided to ascend from one floor to 
another when enclosed with walls is known as a staircase {q.v,). 
Unenclosed flights of steps placed in front of a building are 
known by the French term perron (q.v,), usually applied 
to a structure like the horseshoe staircase of the palace at 
Fontainebleau, the stairs of which are carried on a support 
independent of the main wall of the palace. From this point 
of view the great return flight of steps at Persepolis might be 
looked upon as a staircase, because on one side the .steps are all 
embedded in the main wall of the platform. 

Belonging to the same type are the great flights of steps 
w'hich led to the successive stages of the Ziggurats or Assyrian 
stage towers; those in front of the Propylaea, leading to the 
Acropolis c?,t Athens; the .stairs leading to the Propylaea (150 ft. 
in width) at Baalbek; others in Palmyra; and generally aU the 
Koman temples. In medieval times .should be included the 
great flights of steps which stood in front of the cathedrals of 
Europe, some of which, as those at Lc Puy in France, Ste Gudulc 
at Brussels, the cathedral at Erfurt in Germany, S. Miniato at 
Florence in Italy, and others, still exist, not having yet been 
buried by the gradual raising of the ground level in great towns; 
also the immense flights of steps in Rome, leading up to the 
Trinita del Monte and the Capitol, and those found in all towns 
built on hills, when an architectural composition has guided 
their plan. 

In Egyptian architecture inclined planes took the place of 
stairs, as in the sloping corridors of the Great Pyramid, the 
descent leading to the temple of the Sphinx, and tlie approaches 
to the two temples of Deir el-Bahri, one of them the oldest 
temple found. Inclined planes were also provided in front of 
some of the Greek temples, where the steps of the .stylobate 
were of great height ; similar contrivances were adopted by the 
Mahommedans in Egypt to ascend the minaret of I bn Tulun 
and el Hakim; in the great circular tower at Amboise, and in 
the fallen campanile of .St Mark's, Venice. (l<- I*. S.) 

STAIRCASE, the term usually applied (Pr. cage d'escalier, 
(ier. Treppenhaus) to the stairs leading to the upper floors 
in a building, including the enclosure walls, in the ordinary 
house a single staircase only is provided ; in larger ones a second 
or service staircase; in those of more importance, especially 
where the principal reception rooms are on the first floor, a 
grand staircase leading to the latter, and other subsidiary .stairs 
or staircases. 

A rchitec4ure. --Among the earliest examples are those found 
in Egypt, generally built in the thickness of the walls, as in the 
pylons and temples; a remarkable example was found by Dr 
Arthur Evans in Cnossus, in Oete, consisting of a staircase in 
stone, 6 ft. wide, with return flights of stairs, ri.sing through 
two floors; the staircase in the temple of Zeus at Olympia 
leading to the gallery, is supposed to have been in wood, but 
in .some of the Greek temples have been found stairs in stone 
with return flights. In the Tabularium at Rome there is a long 
flight of 67 steps leading up from the Forum to a hall at the 
back, but otherwise there are few examples of ancient Roman 
staircasc.s, and none of any importance have been found in 
Pompeii. Of medieval staircases the principal examples are 
those in .stone built round a circular newel, to provide means 
of ascent to the variou.s stages of the church towers. One of 
these, at St Gilles in Provciice, is covered with a semicircular 
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rising vault, which is known as Vis St Gilles; some of these 
circular staircases are 12 ft. in diameter, others, like those in 
the campanile of Pisa, are built in the thickne.s.s of a circular 
hall with well-hole in centre. In the 15111 (’entury some of the 
stone staircases leading to the rood loft, with open tracery round 
the edge, are of great elaboration and beauty, as at St Maclou. 
Rouen. In the 16th century in France, in the chateaux of the 
Loire, arc many examples, among which the circular staircases 
at Blois, two of them in square towers, the third octagonal in 
plan and on one side open at intervals to the court, has 11 
great circular newel enriched with arabesque carving, and a 
rising elliptical barrel vault with ribs and bosses. In the 
chateau of Chambord the great staircase in the middle, which 
is built round a circular well-hole, has two separate flights, one 
over the other, so that, .starting from opposite .sides on the 
ground floor, two persons could a.sccnd without seeing one 
another. At Azay le Rideau, Loire, and in the chateau of 
St Germain-cn-Laye, the staircases in return flights are built 
between walls, and the same i.s found in the ducal palace at 
Venice and most of the palaces of Rome. At Venice, in the 
Palazzo Minelli, the staircase is in a circular tower with optm 
arcades and balustrades. The most famous .stair(:a.se in Spain 
is that in the north transept of Burgos Cathedral, remarkable 
for the magnificent iron- work of its balustrade; and in England 
the .staircase leading to the hall of Christ Church, Oxford, with 
a magnificent fan vault, is a fine example. In the i6th and 
17th centuries in England the grand staircases of the great 
mansions were usually in wood, the finest examples being those 
at Hatfield, Knole, Audley End, &c. 'I'hey would .seem also 
to have been regarded as part of the great entrance halls, but 
in France and Italy they assumed greater importance, being 
always in stone or marble, with colonnades or ar(!ades round the 
staircase on the first floor. Of these there were three types. 
The fir.st is the straightstairca.se with two or more landings, of 
which examples existed in Paris in the Tuilerics and the old 
Hotel de Villc, having betm reproduced in the new Hotel de 
Villc, and the staircase in the Vatican. 7 'he se(!ond is the 
.stairciuse with return flights right and left, at the top of a 
first flight, sometimes built in long redangular halls, but un- 
satisfactory owing to the want of concentration and to the 
difiiculty of deciding whether to turn to the right or left at 
the top of the first flight; examples are in the Herrenchicmscc 
Palace, Bavaria, the Palazzo Reale at Naples, the Madama 
Palace a! Turin, and the government offices in London. In 
the new opera house in Pari.s, J. L. Gamier (q.v,) .solved the 
problem better by placing his staircase in a sejuare hall, which, 
seen from the first floor surrounded with open balconies, forms 
one of the fine.st .staircase halls known, I'he third alternative 
is that of the staircase in three flights, built round a scjuare 
well-hole, of which the staircase in Ilolford House is tli(? best 
example. The ve.stibule staircases in Genoa which lead to a 
raised ground-storey, such as those in the Palazzo Durazzo, or in 
the university, arc extremely fine in effect and are executed all in 
white marble. As the vestibules arc open to the narrow streets, 
it is possible that the title of the “ marble palaces of Genoa " 
refers to those marble staircase halls, because the external walls 
of the palaces are cither in ordinary .stone or in brick covered 
with stucco. P. S.) 

Construction, — The primary object of .‘^tairs, in hou.se* 4 >uilding, 
is to afford a .safe and easy communication between floors at 
different levels. To make the communication easy thif “ rise ” 
and width (or “ tread ") of the steps should be regular and 
suitably proportioned to each other with convenient landings ; 
there should be no winding .steps, and the rail which is fixed to 
render the use of the staircase safe should be strongly fixed 
with its top at a convenient height for the hand. 

The first person tliat attempted to fix the relation between the 
height and width of a step ujkjii correct principles was, we believe, 
Blondol, in his Cours d' architecture. His formula is apjilicable to 
very large buildings but not to ordinary dwellings. Ashpitel, who 
investigated the subject at length (in Handrails and Staircases), 
gives the following rule.s for different proportions of treads and 
risers. 
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Width of tread Height of rise 

in inches. in inciies. 

1*4 5 J 

XI 6 

loi H 

10 CiJ 

9 i (4 

9 7 

These dimensions give angles of ascent varying from 24® to 37®. 
The projection of the nosings Ls not reckoned in the width of the 
treads and must be added to determine the full width of the treads. 
It will be seen upon examination tliat these proportions may be 
expressed in the following simple formula : 23 « twice the rise in 
inches + the tread in inches. An American rule is to make the sum 
of the rise and tread equal to 17 or 17 J in. 

The forms of staircases are various, the simplest being a straight 
flight, which type should only be used to a low storey. In towns, 
where space cannot be allowed for conveniemt forms, they are often 
made angular, circular or elliptical, with winding steps, or are 
constructed of composite form i>artly straight and partly circular. 
In large buildings, where convenience and beauty arc tne chief objects 
of attention, winding steps are seldom introduced when it is possible 
to avoid them. Well-dcsigncd stairs should be planned as simplv 
as possible, to afford easy and convenient access to the higher level*. 
The staircase must be placed in a position easy of approach, and 
convenient for both the lower and upper apartments. Jt must be 
well ventilated and lighted — the absence of sufficient light may 
prove the cause of serious accidents. At no part should the head 
room (that is, the height between the level of a tread and that 
portion of the structure immediately above it) be less than 7 ft. 
Straight flights should be composed of not less than four and not 
more than twelve steps. If it is desired to continue more than this 
number of steps in a straight line, a landing cciual in length at least 
to the width of the stairs should be provided before starting up the 
next flight. Winders should be avoided if possible, but should they 
be found necessary it is advisable to put them at the bottom of a 
flight rather than at the top, the reason being tliat should they 
be the? cause of an accident the unfortunate indiN-idual will not liave 
far to fall. 

Besides the straight flight of stairs, stairs may be dcsigneid in 
almost numberless different ways to suit the position which they are 
to occupy or with a view to architectural effect, but whatever 
position or form they arc madt? to take their chief purpose of provid- 
ing convenient and easy access to a higher level must be steadily 
borne in mind. Some of the mo.st ordinary forms from which 
staircases of a more ambitious character are elaborated are the 
dog-legged or newel stair, open newel stair, geometrical stair, circular 
newel stairs (sec flg. z)* 
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The newel or dog 4 eg^ed stair is so termed from its supposed 
resembl^cc to a dog's hind leg. In this form the staircase is divided 
in width into two e^ual parts and the outer string of the uppt?! 
return of the stairs rises in a vertical plane immediately above that 
of the lower flight. There is therefore no well-hole in this form of 
construction (see fig. 4, plan and section). 

Ofen newel stairs, as in the previous example, have newels placed 
at tne angles, but are so arranged as to enclose a w^cll. This is more 
qpnvenient for the distribution of light than the dog-legged stairs, 
dphoially when the lighting is effected by means of a lantern sky- 
light placed at the top of the staircase. 


Geornetrical stairs usually enclose a well, which may vary very 
much in size and shape from merely a narrow slit between the flight 
to a square opening admitting of ample ventilation and lighting 
This form has continuous strings and handrail, and may be rectangu 
lar, circular or ellipticjU in plan, although it is especially adapted fo 
the curved forms and most satisfactory when so treated. Sue! 
stairs arc more difficult to construct than the newel stairs already 
mentioned and lack their strength, as in the absence of the stronj 
framed newel posts the liandrail depends for support entirely upoi 
the balusters, which must therefore be very securely fastened to th< 
treads. When wood balusters for the most part are used bars o 
iron arc often introduced at intervals to afford additional stiffness 
Circular geometrical stairs are built on a circular plan around a well 
Each step is necessarily a winder radiating from the outer string t( 
the wall string. If in wood they must be very carefully framed 
especially if the well-hole is small, owing to the difficulty of intro 
<lucing proper carriages for support, and the number of pieces of whicl 
the work must be built up on account of its curvature. This typ< 
of stairs is more suitable for building in stone, and in this case suppor 
is obtained by pinning the end of the stone step well into the wal 
and supporting each step upon the one below. The balusters axu 
handrail also, in the case of stone, are much more firmly fixed by th< 
former, wliich are usually of iron, being let into mortises in the trea< 
or tind of the step and run in with molten lead and caulked to secun 
a firm fixing. 

Solid newel or spired stairs are circuhir or polygonal on plan an( 
built around a central pillar or newel, which may be square, poly 
goual or circular in section. This also is a form of stair-buifdinij 
especially suitable for erection in stone, the central newel bein^ 
formed on the step itself, and the other end well pinned int< 
the masonry of the wall. Each succocfling step should oe dowellec 
at the newel to the one below and should lap for a matter of two o 
three inches at least for its entire length over the one below and ii 
this w’ay obtain extra support. 

The newel stair was at its best in Elizabethan and later Renais 
sance times. The older form of staircase with circular newel anc 
narrow winding steps was found ill adapted to the altered condition! 
when convenience and elegance were becoming more sought after 
The designers of this period found in the open newel stair a construe 
tion capable of being developed into a dignified and beautifu 
feature of domestic architecture, and they certainly brought on 
its possibilities in a remarkable manner. This is evidenced by th< 
many line examjilcs, handed down to us by the architects of tin 
Tudor period, to be found in the great mansions which date back t< 
the time of the early Renaissance. Steps were arranged in broai 
short flights with wide treads and easy rise. Landings were fred} 
used, and in many cases were large enough to be used as galleriei 
for the display of jiictures. Thu work was generally solidly executec 
in oak, and carv(?d and moulded decoration was lavished ujioi 
every detail. The newels, much enriched, were frecjncntly carriec 
up to the ceiling and formed a portion of the arcading which wai 
often a prominent feature around the well. In the period of tlu 
later Renaissance the nt?wel principle of construction was stil 
retained and the main features were the same, but they were jdannei 
with longer flights and the manner of decoration partook of a mor< 
severely classic nature. One of the first examples is that of th( 
Chdteau (le Blois, and of modern treatment that of the Grand Oper: 
House, Paris, In the period of the Georgian era the geometrica 
staircase was much favoured and very generally used in domestii 
buildings. Although more difficult to build it must be admittei 
that this type of stair is not so satisfactory in a number of ways ai 
the newel Jform. With its continuous curving strings and handrai 
it has a certain elegance of its own, but in principle of construction i 
is not so good, nor can it compete with the open newel stair ii 
regard to the ease with which tne latter lends itself to schemes o 
artistic decoration. As before remarked, however, it is well adaptei 
for stairs circular and elliptical in plan. 

Experience has jirovcd concrete to have fire-resisting properties 
of the most effective character, and it does not possess the xirojiensi 

ties for splitting 

heat that belong 
to stone. Steel or iroi 
is often employed as ai 
additional support fo: 
stone and concrete stairs 
In the case of concret< 
work iron bars are fre 
quently embedded in th< 
ste|)s for their full length 
and arc in this way hiddei 
from ^ht while at thi 
same time serving the pur 
poses of support. 
a more ornate appearance 
Pjq 2 desired than is obtainee 

by the use of plain concrete 
the steps may Ixj encased in other material to secure a richt?r effect 
Marbles, tiles and mosaic are the principal materials used for t^i 
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purpose. Stairs of fine concrete to v^hich is given the name of 
artificial stone have largely superseded those constructed of 
genuine stone. It is very strong and capable of being further forti- 
fied by the introduction of st^l core bars without detriment to 
its appearance ; it is consistent in quality and special shapes 
are readily moulded ; it is very liard-woaring, especially when the 
aggregate consists of a hard nature such as granite chippings. 
The stairs are built by pinning each step in the wall either at one 
or at both ends. In the first case they are termed cantilever or 
hanging steps, and it is advisable to use steel reinforcement and pin 
, the end of thtJ step at least 9 in. 

into the wall. When fixed at 
both ends the jiinning need not 
be so deep, and unless the .stairs 
arc very wide the steel core may 
be omitted. The stejis arc eitht'T 
rectangular or spamlrcl-shaped 
in section (figs. 2 and 3): the 
former arc stronger and easi(‘r 
to fix than the lattiT, which, 
however, give a better apjicar- 
ance and can be hnished with a 
plain smooth soifitt. Iron balus- 
ters are generally used for stone 
and concrete staircases, aiul are 
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fitted with lug terminations which arc let into dovetailed morticc‘S 
formed in the top or side of the stair tread and held fast by 
molten lead, neat Portland cement, or a mixture of sulphur and 
sand. 


The construction of wood staircasiw forms a special bniiich of 
the joinery craft, and many books have biien w'rittcn on the subject. 
- . . . Numerous methods of setting out the handrails have 

MndHmn^ been put forward by different authors, among them 
ralllnr * being the tangent system, which gives excelhmt results 
at perhaps the smalltist cost compatible with good work. 
It is noteworthy that the common practice in England with n'gard 
to wood stairs is to frame and form tne finished work in the workshop 
and fix it bodily in the position it has to occiijiy. In America, 
especially in the eastern states, the finished staircase is built up 
piece by piece upon a rough framework which has been vised by the 
workmen during the erection of the carcase of the building! In 
many instances the strings consist of cursings and panellings nailed 
upon the rough skeleton work. 

Stairs are built in many kinds of materials, such as wood, stone, 
concrete, iron and brick. Often two or more kinds of materials 
are used in the same staircase, as when constructions of concnjtii 
or stone arc reinforced with iron or steel. It is common also to 
fit to a staircase handrails, balusters and newels of a dilicrent nature 
from the steps themselves. The spandrel or triangular-shaptHl 
sjiace between a flight of stairs and the floor is frecpienlly enclosed 
with woofi- panelled framing and fittcxl with a door so that it may 
be made use of for cupboard accommodation. 

There ar^? a number of ttjclmical terms connected with staircases 
which requirv! some explanation to enable the drawings to Ue easily 
understood : — 


Staircase. — This comprises the whole of the stair con.struction, 
and is the name given to the .sjiacc or enclosure which contains 
the stairs. 

Well-hole^ the ojicii space enclosed by the stairs. 

Flight, a continuous scries of steps between two landings. 

Landing, a platform forming a kin<l of halting-] dace between 
two flights of stairs. A quarter •space landing fonns a spacer, usually 
a rectangle, equal in width and length to the breadth of the two 
flights which it separale.s. A hall-space landing extends the total 
width of the staircase. 

Fliers are stejis that have the nosings of the treads parallel 
one to another. 

Winder. — This is an angular-shaped step. A winder fitted into 
a wall angle is olten termed a liite winder, from the fact that it 
re.sembles a kite. In planning stairs the width of the winder tread 
at a distance of 18 or 20 in. from the handrail should equal the 
width of a flier. 

Curtail Step. —This may be either a flier or a winder. One or both 
ends of the step arc projected to form a base for tlm newel and arc 
shaped to a scroll wliicli often follows the line of th<j curve terminat- 
ing the handrail. It is usually the step or steps at the base of a 
staircase that arc formed in this way. 

Bull-nosed step, one having a blunt rounded end, It may be 
shaped to a quarter or half circle. 

Dancing Stairs. — The introduction of winders in geometrical 
staircases brings about awkward complications in the curve of the 
handrail and strings, for the width of the winding steps at the hand- 
rail being much less than that of the fliers, while at the same time 
the rise is necessarily equal, causes an unsightly knee in the handrail 
and in the strings. To obviate this the whole of the steps are made 
to dance, that is, they are all shaped as winders in order to divide 
the going equally between them and thu.s obtain a regular slope 
for the strings and handrail. Often the first and last three or four 
steps of a flight are made ordinary fliers. In a polygonal or elliptical 
staircase the whole of the flight is constructed in this way so as to 


obtain a regular sweep up from the bottom to the top step. Each 
step may be divided into several different parts such as the tread, 
the riser and the nosing. The tread is the horizontal upper surface 
of the step which supports the foot when ascending or descending 
the stairs. The riser is the upright member of a step which supports 
the tread. It fills in tlie vertical space between tne nosing of one 
tread and the back edge of the one below. The edge of the tread 
usually projects .some little <li.stance beyond the face of the riser 
and is formed into a rounded or moulded nosing. Stone stairs and 
those of conert^te usually have each step formed separately in a 
.solid piece of stone of square or triangular section, and these are 
fixed in position by being pinned into the wall at one or both ends 
with each step resting upon the back edge of the one below. Stairs 
of costly marble arc frequently built up in a manner somewhat 
similar to that adopted for w(x>d construction. 

Rise, the vtTtical distance between the surface of one tread and 
that of the next. 

Going, the horizontal measurement between two adjactnit risers. 
In Amc'rica this is termed the run. 

Newels, strong posts occurring at intervals in a newel staircase. 
Tlicy are placed at thc^ end.s of flights where junction is made to 
landings, at turnings, and at the top and bottom of the staircase. 
'ITiey should be strongly framed in the stair construction, and have 
till' string and handrail housed into them. Newels are sometimes of 
iron, and in large stone staircases of stone. They are frequently 
of elaborate form and often designed as a i)(?destal carrying a lamp 
or statuette, or they may be carried up to form part of some orna- 
mental framing around ihc staircase. In America the newel is the 
main post where the stairs bemn, and the r<*raainder of the posts 
ujicd in the framing are termed angle posts. 

Handrail. — This is a rail commonly of hard wood which runs up 
at the same slope as the stairs at a height above the nosing line of 
at)Oul 2 ft. 8 in. (that is 3 ft. minus half a ri.se) to the ii])pcr surface 
of the rail. On the levtjl, such as on landings, it is usually fixed 
3 ft. above the surface. Tlicse are the heights at which a handrail 
is found to give most assi.stancc to persons going up or down stairs. 
Handrails are made in other materials sucli as iron and bronze. 
A handrail is generally upheld by balusters, which are vertical bars 
or posts filling in the space between the handrail and the string or 
Ihc t^^ads. They an? made in many shapes and in many diflerent 
inalerials such as wood, iron, bronze, stones and marble. Sometimes 
in the place of balusters the .space usually occupied by them is filled 
in with scrollwork of wrought or cast iron or bronze, or with panels 
of wood perforated, jicrluips, and richly carved. 

Core rail. — An iron banrl is frequently iis«j(Hti geometrical stairs 
to giv(5 extra strimgth and .stiffness to the handrail. It is generally 
about J in. thick, being .scrtjwed into a groove formed in the under- 
side of the handrail. It is especially n(*c(»ssary for the curved 
portions of the handrail, wlu5re ihc grain of the W(K)d is often cut 
across. 

String. — Strings are the membiTs that carry the treads and ri.scrs 
which in wood stairs are housed into them or else fitted into notches 
cut in the strings to receive them, lii the former case the sup]K)rting 
member is termed a close string, but if notched out for tin*. stl^J)s it 
is known as arw/ string (set? details, fijjj. 4). A cut and mitred string 
is similar to this last, but has the vertical cut of each notch splayed 
and the riser is mitnxl to it so as not to show the joint. Strings are 
thither wall strings or outer strings; the former are fixed again.st the 
wall, the latter run up from nc^wel to newel or in geometrical stairs 
ramp and curve according to the nosing line. Rough strings or 
rotigh carriages are placed btdween the inner and outer strings to 
afford additional support to the treads and risers, and rough brackets 
about I in, thick are fitted into the steps and spiked to the 
carriage.s. 

Ramp. -This is a concave curve formed in one ])lanc when 
changing the direction of the handrail or string. In America it is 
known as an easing. 

Knee. — This is a convex curve in one diiection. When used in 
conjunction with a ramp it forms a which is a combination 

of ramp and knee. 

Wreath. — This is a curve formed both horizontally and vertically 
in thtr liandrail or string. It is often necessary in geometrical stairs 
where a change of dire.ctioii takes ])lace. 

Although more in th(! nature of a mechanical lift or elevator tlian 
a stair, moving stairways may piThaps find a jdace in this article 
owing to their resemblance and to the fact tliat their moytnm 

object is to convey the passenger quickly and easily incHm 

to a higher level without the necessity of a tedious 
climb up stairs, or of a wait such as is often entailed with a 
vertical lift. The contrivance consists of an endless inclined 
jdatform formctd of links bolted together, which allow it to travel 
round wheels fixed at the top and bottom of the stairway and hidden 
within its framing. This is kept in continual motion by mechanical 
means, usually by an electiic motor, which causes it to travel at 
the rate of about 100 ft. a minute. The handrail also moves at 
the .same rate, so that a passenger merely steps on to the lowt?r jjortion 
of the stair, places his hand upon the handrail, and is carried swiftly 
and safely up to the next floor, where he is dei>o.sited without any 
effort on his jiart. The process of stepping on and getting off the 
stairway is amazingly simple and without any element of danger 
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to the passenger. For high buildings, underground railways and 
similar positions, a spiral form is used which winds round in a circular 
shaft to the highest level and returns in the opposite direction in 
a similar manner, taking up and setting down passengers as it 
revolves. Although this typo of elevator is probably not so rapid 
as the vertical lift working in a straight line to the point it is desired 
to reach, its great advantage is that it does awa^ with the waiting 
which often causes so much annoyance with ordinary lifts. 


Fig. 4. 

The by-laws of the London County Council contain many stipula- 
tions regulating the construction of st aircases, and thostj aresummar- 
, izocl below. In every public or othtT building of more than 

^ i25,ooocub. ft. constructed tob<? us<?(l as a dwelling for 

He]»aratc families the floors of lobbies, corridors, passiigcs, landings, 
and alvso the flights of stairs, shall be of linsresisting materials. The 
principal staircase of every dwelling-house shall Ixj ventilated by 
nn ans of a window or skylight o])cning directly into the external air. 
In buildings occupied in sejiarate tenements by more than two families 
tin; common staircasi? shall l)c ventilated upon each storey above? 
the ground storey by windows or skylights, or otherwise adequately 
ventilat(jd. Staircases in churches, chapels, public halls, lecture 
moms, exhibition rooms and buildings for similar i)urj)OScs arc 
subject to the tollowing conditions ; Stairs shall be supported and 
enclosed by brick walls at least 9 in. thick. The treads of each 
flight shall be of uniform width, and stairs, corridors or passages 
shall be 4 ft. (> in. wide unltJss the building is for the accommodation 
of less tluin two hundred persons, wh(jn it may be 3 ft. 6 in. wide. 
If for more than four hundred persons the width must increase by 
6 in. for each additional hundred persons up to a nuiximum of 9. ft. 
Staircases 6 ft. wide and upwards sluill be. divided by a handrail. 
Twf) stiiircascs may be substituted for one large? one, each to 
be two thirds the width required for the single stair, but not less 
than 3 ft. 6 in. Accommodation upon different levels must be pro- 
vided with separate stairs leading directly to the street or open. 
Hxit doors must op(?n outwards. Under the theatre regulations 
dated 1892 the same widths hold good, but the minimum width is 
increased to 4 ft. 6 in. Every staircase for the use of the audience 
shall have solid square section steps of apjiroved stone or concrete, 
with treads of imitorm width not less than 1 1 in. wide or rise greater 
tlian 6 in. Winders art? prohibited, and the flights must have not 
more than tw(?lv<? steps nor le-ss than three .‘.It'jis each. Both ends 
of each step shall be pinned into the wall. The several flights shall 
bt? supported and enclosed on all sides by brick walls not less than 
g in. tliick carried down to the level of the footings. Not more than 
two flights of twelve .steps each shall be constructed without a turn. 
J,andings to be 6 in. thick, square on plan and supported under the 
middle by 9 in. brick arches. continuous liandrail supported 
on strong tnetal bmekets to be fixed on t)oth sides of steps and land- 


ings, and if possible chased into the wall to avoid projection. The 
roof over the staircase shall be of Are-resisting materials. Separate 
exits are required for different parts of the theatre or hall. 

The Factory and Workshop Act 1901 contains somewhat similm 
conditions, but in this case the staircases communicate with each 
floor and the roof. The minimum width of tread shall be 10 in, 
and the maximum rise 7I in. Steps of sptanclrel section may be 
used having a thickness of 3 in. at the smallest part for staircases 
3 ft, 6 in. wide, and not less than 4^ in. thick for 
staircases 4 ft. b in. wide. External Are -escape stairs 
must be constructed with dead bearings and without 
cantilever work. They must comply with the requirc?- 
ments for enclosed staircases as regards width, going, 
width of treads, height of risers, doors, liandrails, &c. 
They must deliver at the ground-level into a public 
way or some large space. Where in general u.sc the 
treads must be of non-slij)j)cry material as distinguished 
from perforated iron or chequered iron plates. 

The second schedule of the l-ondon Building Act 
1894 sets forth the materials that an? deemed fire-resist- 
ing under the act, and specific in tht? case of staircases 
** oak or teak or othe?r liard timber with treads and 
risers not loss than 2 in. thick." 

The law regulating th(? construction of buildings in 
the city of New York provides that " stairways st?rving 
for the exit of fifty people must, if straight, lx? at 
least 4 ft. wide between railings or between ‘walls, and 
if curved or winding 5 ft. wide, and for every additional 
fifty people to be accommodated 6 in. must be afldt?d 
to their width. In no case shall the risers of any stairs 
exceed 7 J in. in height, nor shall the treads exclusive of 
nosings be less than loj in. wide in straight stairs. In 
circular or winding stairs the width of the tread at thf? 
narrowest end shall not be less than 7 in." 

Authorities. —The principal works of refert?ncc on 
this subject are J. Riddell, Carpenter, Joiner, Stair- 
huilder and Handrailer\ W. H. Wood, Stair Building 
and Handrailing; J. H. Monckton, Stair Building in 
its Various Forms; J. Ncwland, Carpenter and Joiner* s 
Assistant; G. L. Sutclifle, Modern Carpenter, Joiner 
and Cabinetmaker; W. Mowal, Handrailing and Stair 
Building; W. R. Purchase, Practical Masonry; F. E. 
Kkldcr, Building Construction and Superintendeme, 
pt. ii. (J- Bt.) 

STALACTITES (Gr. (jTuXaxTO?, from (TraXdtrtreiu, 
to drip), pendent masses formed where water oori' 
taining mineral solutions drops very slowly from 
an elevation. They are seen, for example, beneath 
bridges, arches and old buildings as water per- 
colating through the joints of the masonry has dissolved very 
small quantities of the lime present in the cement and mortar 
i>etween the stones. On exposure to the air part of the walf?r 
evaporates and the solution of carbonate of lime hecome.s 
supersaturated; a deposit of this substance ensues and as the 
drop continues to fall from the .same spot a small column (»i 
white calcitc very slowly grows downwards in a vertical direc- 
tion from the roof of the arch. In a very similar manner 
stalactites of ice are produced in frosty weather as the water 
dropping from eaves of buildings, beams, branches of trees, 
&c., very gradually freezes. Other minerals than ice and 
calcite often occur in stalactitic growths. Thus we find in 
mines and in the cavities of mineral veins stalactites of limonite, 
fluorspar, opal, chalcedony and gibbsite. These stalactites 
are never of great size, usually not inore than 2 or 3 in, in 
length, and probably the method of origin is exactly the same 
as that of the larger and more common stalactites of ice and of 
calcite. 

The conditions essential to the perfect development of stalac- 
tites appear to be (i) a very slow trickle of water from a fu sure ; 
(2) regular evaporation; (3) absence of disturbance, such as 
currents of air. If the discharge of water is fast, irregular 
encrustations may be produced, or the precipitate of solid matter 
may be entirely washed away by the mechanical force of the 
currents. Changes of temperature will interfere with evapora- 
tion, sometimes accelerating and sometimes retarding it, and 
the stalactites tend under such circumstances to stop growth 
or to develop irregularities and excrescences. Currents of 
wind produce the same effect. For these reasons ice stalactites 
form most readily on calm eold nights, and stalactites of ice or 
calcite are seen in greatest perfection ki the interior of caves^ 
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wlierc the sun’s li^ht docs not penetrate, the trmperaiure is 
steady, and there are no strong currents of air. 

In Sill limestone caves stalactites form in great abundance 
as glimmering white columns covered with a thin film of water. 
The great caves, such as those of Adelsberg (in Styria), Jenolan 
(Australia), the Mammoth Cave (Kentucky), the Gausses district 
in France, and the grottoes of Belgium, are divided into chambers 
which are richly festooned with stalactites, and fan(iiful names 
are given to various groups ac(X)rding to their similarity to 
different objects, natural or artificial. Ice caves of considerable 
size occur in the Arctic and Antarctic regions, and arc draped 
with ice stalactites often wonderfully like those of limestone 
caves. 

Where the water drops upon the floor of one of these (^aves 
evaporation still goes on and an encrustation forms which may 
cover the whole surface as an irregular sheet. If the air bt 
perfectly still, however, the drop which falls from a stalactite 
on the roof will always land on the same place and a pillar of 
deposit will rise vertically, till in course of time it meets and 
joins with the stalactite above. In tliis way a column is pro- 
duced, which sometimes has a graceful form with a long straight 
^haft expanding somewhat at its upper and lower extremities. 
As the stalactites thicken b\' deposit of layer upon layer of 
carlx)nate of lime, they rarely continue to be cylindrical but 
assume tapering forms wdth irregular surfaces. They seldom 
branch, but sometimes they give off excrescences whicli may 
curve upwards or downwards and occasionally long thin stalac- 
tites take their rise from these and grow downw'ards parallel 
to the main stalactite. Large stalactites may be three or 
four feet thick, but in that case they have usually formed l)y 
the coalescence of adjacent ones which enlarged till they met 
and were then covered with a continuous layer of deposit. 
Single stalactites 2 ft. in diameter are not rare. It is known 
that they are of very slow growth, and much speculation has 
gone on "regarding the length of time required for the formation 
of some of the largest stalactites. From data obtained by 
measurement of the rate of growth at the present day it has l)een 
estimated that as much as two hundred thousand years may 
have elapsed since certain thick stalactites tx^gan to grow. 
We know that many caves are of great antiquity from the fossil 
remains they contain, but these estimates arc probably ill- 
founded, seeing that there is no certainty that the conditions 
have remained the same during the whole period of ^owlh. 
Sir Archibald Geikie records that stalactites in. in diameter 
had formed beneath a bridge in Edinburgh which was a 
hundred years old; in caves, however, the rate of formation 
is rarely so great as this. Inscriptions on stalactites in the 
.•\d(dsbcrg cave after thirty years had been <’overcd with a 
scarcely |)ercepliblc film of new deposit. In one of the Moravian 
caves a stalactite, about as thick as a goose quill, w'as broken 
across in t88o and in 1891 it had grown three or four centimetres; 
from careful observations it has been calculated that one 
of these stalactites, 7 ft. long, may liave been formed in 
4000 years. The stalagmitic crust on the floor of caves is 
usually mixed with blocks which have fallen from the roof, 
sand, mud and gravel carried in by floods, and the bones of 
animals and men which have inhabited the cave if it had an 
accessible entrance. Its formation must have been interrupted 
by many changes in the physical conditions of the district, and 
(consequently it often (xccurs in layers which alternate w'ith beds 
of a different character. 

Some particulars rega’-flins the structiin* and gnjwth of 

stalactites have be<‘n fiscertaincxl by Professor W, Pinz of BruSvSols. 
'rhe first stage of every stalactite is a low circular ring of dc])08it on 
the roof of the cav<'. The diameter of this ring corresjwncls to the 
bnjadth of a drop of w’ater which is so large that it is on the j)oint 
of falling. At the outer surface of the drop evaporation goes on 
and supersaturation results in the deposit of a thin ring-shape<l band. 
At the centre of the drop no dc|K>sition takes place, and as this goes 
on after some time a short tube is produced; tlie width of this tube 
is about 5 millimetres and is fairly constant. The tube very slowly 
l''ngthens as deposit gathers at its lower end : w'ater is constantly 
dropping from it and its interior is always full. Very little material 
IS deposited except at the orifice— hcDce'in manv caves long straight 


tubular staliictit(“< can be seen not much more tluvn a quarter of 
an inch wide, and with delicate thin walls. A little water, however, 
makes its way from the interior to the outside of the tube and is 
exposed to evaporation there, consequently the tube walls gradually 
grow thicker. The end of a simple tubular stalactite of this type 
has small sharp tt^eth or points which are the corners of crystals. 
These have the rhombohedral faces of calcite, and arc usually ot a 
simple description : their corresponding faces are i)arallcl, and an 
examination of the material of the tube proves that the whole mass 
hfU5 the same crystalline structure. \Vc may, in fact, describe these 
stalactites as rounded, tubular crystals continuously growing but 
provided with crystalline facets only at their lower ends. Small 
lateral passages sometimes allow the wati^r to escape from the interior 
of the tube and their apertures bt'como surroundeef with lime deposits. 
In this way horns, twigs and branches arise, often curving upwards 
or downwards; they are always provided with a central tubule 
which may be a mere capillary. The substance of theses olTshoots 
is in crystalline continuity with that of the main stalactite, and the 
whole mawss has a uniform oi>tical orientation. In the majority 
of cases the long axis of the stalactite convsponds to the optic 
axis of the calcite crystal, but in one group of stalactite's these two 
make an angle of 15" with one another. An inteviiiplion in the 
supply of water or an accidental fracture of the stalactite induce 
abnormal growth. The end of the tube becomes obstructed or 
completely closed, and nodular or tuberculate growths are often the 
result. T( the outer surface dries the next layer which is laid down 
mav often be readily detached, as it is not firmly united with the 
underlying material. In any case a second stage of growth ulti- 
mately arrives, when the central lube is no longer the chief conduit 
but a general drip of water from the roof bathes the whole outer 
surface? of the stalactite. Then small, flat crystals of calcite ap]>ear 
with their basal j)lanes directed outwards. These increase in number 
till they cover the whole mass, and as they grow outwards they 
i’ovclop into prisms whose axes are directed radially. In very old 
s] >hcrulitt>s the initial tube is coverefl with a great thickness of radiat- 
ing calcite crystals de])ositcd from the mineral solutions which 
trickle down along the external suiface. When they are cut across 
11u?y show concentric rings, some of which arc due to stains of iron 
or manganese oxidtis or insoluble materials brought down by the 
water; others are lines ot cavities produced by interrupted or 
irr(jgular crystallization. 'I’hcy resemble the rings of the wood of 
" rces, but probably do not depend on seasonal changes but on purely 
accidental factors, so that they afford no clue to the rate of growth. 

Stalactites also occur in the interior of lava caves in the 
Sandwich Isles, Samoa, &c. Often the upper surface of a lava 
flow has cooled to form a crust, while the interior is still perfectly 
fluid, and it sometimes happens that the litjuid basalt has made 
its esca|)e, leaving great (Uivitics Inflow the hollow roof of the 
lava. The interior of these cavt^s is covered with a black shining 
film of glassy basalt, and black stalactites of lava hang down- 
wards. Their surface is sometimes changed to brown or red 
by the oxidizing action of the acid vapours which occupied the 
cave after the lava retired. Thi‘se stalactites are tubular, 
with bluntly rounded ends, and probably their mode of growth 
is somewhat analogous to that of ic’e-staladites. In micro- 
scopic section they prove to be glassy with small crystals of 
olivine and augitc; in this they differ from the ice and calciic; 
stalactites which are crystalline throughout. 

STALL (O. Eng. sHeall, stael, cf. Du. stal, Ger. and Sw(;d. SlaU, a 
(H)mmon Teutonic word for a place, station, place lor staiidiiig 
in ; tlie root is the Indo-European to stand, seen also in 
Latin siabidum, Greek trrujBfAo^j and in stallion, an entire 
horse, properly one kept in a stall and not worked), a word 
which means literally a place where one may stand, and so 
is applied to a separate division in a stable, shed, &( ., in which 
a single horse, cow or Either domestic animal may Ik? ktjpt, 
to a separate booth, bench (^r table in a market or other building, 
or in the street, on which goods are exposed l(jr sale by the 
person owning or licensed to use the same, and in England 
to the higher-priced seats on the ground floor of a theatn?. 
The word is more particularly applied to a special form of seat 
in an ecclesiastical building. In cathedrals, monastic churches 
and the larger parish churches the stalls are fixed stats 
enclosed at the back and separated at the sides by high project- 
ing arms, and placed in one or more rows on the nortli and 
south sides of the choir or chan(?el. running from the sanctuary 
to the screen or chancel arch. These separate enclosed seats 
are properly reserved for the clergy, and more usually the choir 
{i,r(f seated in open benches in front of the stalls. In a cathedral 
the canons and prebendaries have each a stall assigned to them. 
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In the chapels of the various knightly orders the stalls are 
assigned to the members of the order, thus, in St. George’s 
Cliapel, Windsor, are the stalls of the Knights of the Garter, in 
Henry VII.’s Chapel in Westminster Abbey are those of the 
Emights of the Bath, adorned with the stall plates emblazoned 
vith the arms of the knight occupying the stall, above which 
is suspended his banner. 

Architecturally and artistically considered, the stalls of a 
cathedral or church are a marked feature of the interior adorn- 
ment. They are richly carved, and are frequently surmounted 
by canopies of tabernacle work. The seats generally can be 
folded back so as to allow the occupant to stand upright or 
kneel; beneath the seat, especially in monastic churches, is 
fixed a small bracket, a miserere {q,v,), which affords a slight 
rest for the person while standing. Among beautiful specimens 
of carved stalls may be mentioned the Early De(x)rated stalls 
in Winchester Cathedral, the Early Perpendicular ones in 
Lincoln Minster, and the early 1 5th-century canopies in Norwich 
Cathedral. The stalls, especially the towering corner-stalls with 
their ornate carving filled with figures, in Amiens Cathedral are 
very fine; they date from 1508-1520. 

STALLBAUM, JOHANN GOTTFRIED (1793-1861), German 
classical scholar, was born at Zaasch, near Dclitzsch in Saxony, 
on the 25th of September 1793. From 1820 until his death on 
the 24th of January 1861 Stallbaum was connected with the 
Thomasschule at Leipzig, from 1835 rector. In 1840 he was 
also appointed extraordinary professor in the university. His 
reputation rests upon his work on Plato, of which he published 
two complete editions : the one (1821-1825) ^ revised text with 
critical apparatus, the other (1827-1860) containing exhaus- 
tive prolegomena and commentary written in excellent Latin, a 
fundamental contribution to Platonic exegesis. A separate 
edition of the Parmenides ( 1 839), with the commentary of Proclus, 
deserves mention. Stallbaum also edited the commentaries 
of Eustathius on the Iliad and Odyssey ^ and the Grammaticae 
laiinae institutioncs of Thomas Ruddiman. 

See C. H. Lipsius in the Osterprofuramm of the Thomasschule (1861) ; 
1^ Hoche in Allgemeino deutsche Hioqraphie, vol. xxxv. 

STALYBRIDGE, a municipal and parliamentary borough of 
Cheshire, England; the parliamentary borough extending into 
Lancashire. Pop. (1901), 27,673. It lies on the river Tame, 
in a hilly district, 6 m. E. of Manchester, and is served by 
the London & North- Western, Great Central, and lancashire ^ 
Yorkshire railways. Immediately to the west lie the towns of 
Dukinfield, and across the river in Lancashire, Ashton-undcr- 
Lyne; while 2 m. south of Stalybridge is the town of Hyde. 
'Fhe whole district is thus ver>^ densely populated. Stalybridge 
is one of the oldest seats of the cotton manufacture in this 
locality, the first cotton mill having been erected in 1776, and 
the first steam engine in 1795. There are also machine works, 
nail works, paper mills, and iron and brass foundries. The 
development of the town is modern, as it was created a market 
town in 1828, incorporated in 1857, and created a parliamentary 
borough, returning one member, in 1867. It is under a mayor, 

7 aldermen and 22 councillors. Area, 3130 acres. 

STAMBOLOV, STEFAN (1854-1895), Bulgarian statesman, 
was born on the 31st of January' 1854 at Trnovo, the ancient 
Bulgarian capital, where his father kept a small inn. Under 
'Furkish rule it was impossible to obtain a liberal education in 
Bulgaria, and young Stambolov, after attending the communal 
school in his native town, was apprenticed to a tailor. During 
the politico-religious agitation which preceded the establish- 
ment of the Bulgarian exarchate in 1870, a number of Bulgarian 
youths were sent to Russia to be educat^ at the cxpen.se of the 
imperial government; among them was Stambolov, who was 
entered at the seminary of Odessa in order to prepare for the 
priesthood. His wayward and independent nature, however, 
rebelled against the discipline of school life; he was expelled 
from the seminary on the ground of his association with Nihilists, 
and, making his way to Rumania, he entered into close relations 
with the Bulgarian revolutionary committees at Bucharest, | 
Giurgevo and Galatz. In 1875, though only twenty years of | 
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age, he led an insurrectionary movement at Nova Zagora in 
Bulgaria, and in the following year organized another rising at 
Orekhovitza. In the autumn of 1876 he took part as a volunteer 
in the Servian campaign against Turkey, and subsequently 
joined the Bulgarian irregular contingent with the Russian army 
in the war of 1877-78. After the signature of the Berlin Treaty 
in 1878 Stambolov settled at Trnovo, where he set up as a lawyer, 
and was soon elected deputy for his native town in the Sobranye. 
His force of character, his undoubted patriotism, his brilliant 
eloquence, and his disinclination to accept office— a rare charac- 
teristic in a Bulgarian politician— combined to render him one 
of the most influential men in Bulgaria. The overthrow of the 
Zankoff ministry in 1884 was largely due to his influence, and in 
that year he was nominated to the presidency of the Sobranye. 
He held this important office for the next two years, a critical 
period in the national histoty. The revolution of Philippopolis, 
which brought about the union of Bulgaria with eastern Rumelia, 
took pla(!e on the 18th of September 1885, and it was largely 
owing to Stambolov’s advice that Prince Alexander decided to 
identify himself with the movement. The war with Servia 
followed, and Stambolov, notwithstanding his official position, 
served as an ordinary soldier in the Bulgarian army. After 
the abduction of Prince Alexander by a band of military con- 
spirators (Aug. 21, 1886) Stambolov, who was then at Trnovo, 
acted with characteristic promptitude and courage. In his 
capacity as president of the Sobranye he established a loyal 
government at Trnovo, issued a manifesto to the nation, nomi- 
nated his brother-in-law, General Mutkurov, commander-in- 
chief of the army, and invited the prince to return to Bulgaria. 
The consequence of these measures was the downfall of the 
provisional government set up by the Russophil party at Sofia. 
On the abdi(‘ation of Prince Alexander (Sept. 8) Stambolov 
became head of a council of regency, with Mutkurov and 
Karavelov as his colleagues; the latter, however, soon made 
way for Jivkov, a friend and fellow townsman of the first regent. 
Invested with supreme power at this perilous juncture, Stambolov 
displayed all the qualities of an able diplomatist and an energetic 
ruler. He succeeded in frustrating the mission of General 
Kaulbars, whom the tsar despatched as special commissioner 
to Bulgaria; in suppressing a rising orgpized by Nabokov, a 
Russian officer, at Burgas; in quelling military revolts at Silistra 
and Rustchuk; in holding elections for the Grand Sobranye, 
despite the interdict of Russia, and in securing eventually the 
election of Prince Ferdinand of Coburg to the vacant throne 
(July 7, 1887). Under the newly elected ruler he became prime 
minister and minister of the interior, and continued in office for 
nearly seven years (see Bulgaria), The aim of his foreign policy 
was to obtain the recognition of Prince Ferdinand, and to win the 
support of the Triple AlTiance and Great Britain against Russian 
interference in Bulgaria, In his dealings with Turkey, the 
suzerain power, he displayed considerable acuteness; he gained 
the confidence of the sultan, whom he flattered and occasionally 
menaced ; and aided by the ambassadors of the friendly powers, 
he succeeded in obtaining on two o. casions important concessions 
for the Bulgarian episcopate in Macedonia (see Macedonia), 
while securing the tacit sanction of the Porte for the technically 
illegal situation in the principality. With the assistance of 
Austria-Hungary and Great Britain he negotiated large foreign 
loans, which enabled him to develop the military strength of 
Bulgaria. Under Prince Ferdinand he pursued the same 
despotic methods of government which had characterized his 
administration during the regency; Major Panitza, who had 
organized a revolutionary conspiracy, was tried by court-martial 
and shot at Sofia in 1890; four of his political opponents were 
hanged at Sofia in the following year, and Karavelov was sen- 
tenced to five years’ imprisonment. His tyrannical disposition 
was increased by the assassination of his colleague, Beltchev, 
in 1891, and of Dr Vlkovitch, the Bulgarian representative at 
Constantinople, in 1892, and eventually proved intolerable to 
Prince Ferdinand, who compelled him to resign in May 1894. 
i He was now exposed to the vengeance of his enemies, and sub- 
• jected to various indignities and persecutions; he was refused 
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permission to leave the country, and his property was confiscated. 
On the 15th of July 1895 was attacked and barbarously muti- 
lated by a band of Macedonian assassins in the streets of Sofia, 
and succumbed to his injuries three days later. His funeral, which 
was attended by the representatives of the powers at Sofia, 
was interrupted by disgraceful riots, and an effort was made 
to perpetrate an outrage on his remains. No attempt was 
made to arrest his murderers; two persons were, however, 
arraigned for the crime in 1896, and subjected to almost nominal 
penalties. (J. D. B.) 

STAMFORD, HENRY GREY, ist Earl of (c. 1599-1673), 
•eldest son of Sir John Grey, succeeded his grandfather, Henry 
Grey as Baron Grey of Groby in July 1614. He married Anne, 
daughter of William Cecil, 2nd earl of Exeter, the heiress of the 
borough and manor of Stamford, and in March 1628 was created 
earl of Stamford. Just before the outbreak of the Civil War he 
ranged himself definitely among the king’s opponents, and was 
made lord-lieutenant of Leicestershire. After some operations 
around Leicester he occupied Hereford, and, when compelled 
to abandon the city, marched into Cornwall. At Stratton, in 
May 1643, his troops were beaten by the Royalists; driven into 
Exeter, Stamford was forced to surrender this city after a siege 
of three months. The earl, who was certainly no general, was 
charged with cowardice, and took no further part in the military 
operations of the war, although once or twice he was employed 
on other business. The ravages of the Royalists had reduced 
him to poverty, and, distrusted by the House of Commons, he 
.had great difficulty in getting any compensation from parlia- 
ment. After a period of retirement Stamford declared for 
Charles II. during a rising in August 1659, and was arrested, but 
was soon released. He died on the 21st of August 1673. One 
of his sons was Anchitell Grey (d. 1702), the compiler of the 
Debates of the House of Commons ^ 166^-16(^4 (10 vols. 1769). 
His eldest son, Thomas, Lord Grey of Groby (r. 1623-1657), was 
member of parliament for Leicester during the Long Parliament, 
And an active member of the parliamentary party. In January 
1643 he was appointed commander-in-chief of the forces of the 
parliament in the midland counties and governor of Leicester. 
In 1648 he won some credit for his share in the pursuit and 
capture of the duke of Hamilton; he assisted Colonel Pride to 

purge” the House of Commons later in the same year; and 
he was a member of the court which tried the king, whose death- 
warrant he signed. A member of the council of state under the 
Commonwealth, Grey fought against the Scots in 1651, and in 
February 1655 he w'as arrested on suspicion of c:onspiring against 
Cromwell. He was, however, soon released, but he predeceased 
iiis father in April or May 1657. 

Thomas {c, 1654-1720), only son of the last named, succeeded 
his grandfather as 2nd earl of Stamford. He took some part in 
resisting the arbitrary actions of Charles II., and was arrested in 
July 1685; then after his release he took up arms on behalf of 
•William of Orange, after whose accession to the throne he was 
made a privy councillor and lord-lieutenant of Devonshire. In 
.1697 he became chancellor of the duchy of Lancaster, and in 1699 
president of the board of trade, being dismissed from his office 
on the accession of Anne in 1702. From 1707 to 1711, however, 
he was again president of tlie board of trade. On his death 
without children on the 31st of January 1720 his titles passed 
to his cousin Henry (d. 1739), a grandson of the first earl, from 
whom the later earls were descended. 

ATAMFORD* a city of Fairfield punty, Connecticut, U.S.A., 
in a township of the .same name, in the south-western part of 
the state, on Long Island Sound, 33! m. (by rail) N.E. of New 
York City. Pop. of the city (1900), 15,997, of whom 4078 were 
foreign-bom; (1910, census) 25,138; of the township, including 
the city (1900), 18,839; (^9^0), 28,836. The city is served by 
the New York, New Haven & Hartford railway (which has 
other stations in the township at Glenbrook, Springdale and 
Talmadge Hill), by electric railway to Darien, Greenwich, &c., 
And by two lines of steamboats to New York City and ports on 
the Sound. The city is pleasantly situated with the Rippowam 
Eiver flowing through it, the Mianus River on the west and the 


Noroton on the east. It is the place of residence of many New 
York business men. Among its institutions are the Ferguson 
Library (1882; with 16,000 volumes in 1909), several private 
schools, a Y.M.C.A., the Stamford Hospital (private, 1893), two 
private sanatoria, the Convent of Our Lady of Lourdes, 

St John’s Church House, a day nursery (1902), with dispensary 
and kindergarten, and the Stamford Children’s Home (1895). 
The Stamford and the Corinthian Yacht Clubs have club-houses 
here. Shippan Point, on the Sound, i J, m. south of the city, is 
a summer resort, near which the city bought land for a public 
park in 1906. Stamford’s factory product in 1905 was valued 
at $5,890,416, 50-3 % more than in 1900. The principal manu- 
factures are builders’ hardware, locks and keys (the works of 
the Yale & Towne Manufacturing Company are here), woollen \ 
goods, dye-stuff.s, &c. The township of Stamford, known until 
1642 by the Indian name of Rippowam, was settled in 1641 by 
twenty-nine persons who for religious reasons seceded from the 
Wethersfield church and joined the colony of New Haven. Dis- 
content with the religious policy of New Haven, however, caused 
a number of the Stamford citizens to withdraw and to found 
Hempstead, Long Island, and for the same reason many of the 
people of Stamford approved of the union of the New Haven 
colony and Connecticut by the charter of 1662; and in Octo- 
ber 1662 Stamford submitted to Connecticut. Stamford was 
chartered as a borough in 1830 and as a city in 1894. 

See ii. 11. Huntington, History of Stamford (Stamford, 18O8); and 
C. B. Gillespie, Picturesque Stamford (Stamford, 1803). 

STAMFORD^ a market town and municipal borough, chiefly 
in the Soutli Kesteven or Stamford parliamentary division of Lin- 
colnshire, but {partly in Northamptonshire, on the river Welland, 
at the landward edge of the fen country. Pop. (1901), 8229. 
The town stands picturesquely on the steep banks of the river, 
and is of the highest antiquarian interest. It formerly possessed 
fourteen parish churches, but now has only six, viz. St Mary’s, 
erected at the end of the 13th century, possessing an Early 
English tower, with Decorated spire, the principal other parts 
of the building being Perpendicular; All Saints’, also of the 13th 
century, the steeple being built at the expense of John Browne, 
merchant of the staple at Calais, in the beginning of the 15th 
century; St Michael’s, rebuilt in 1836 on the site of the one 
erected in 1269; St George’s, Early English, Decorated, and 
Perpendicular, for the most part rebuilt in 1450 at the expense 
of William Bruges, first garter king-at-arms ; St John Baptist’s, 
Perpendicular, erected about 1452 ; and St Martin’s, Perpendicu- 
lar, in which Lord Treasurer Burghley is buried. Formerly 
there were several religious houses : the Benedictine monastery 
of St Leonard’s, founded in the 7th century, of which there are 
some Norman and later remains; the Carmelite monastery 
(1291), of which the west gate still stands; and houses for Grey 
Friars (time of Henry III.), Dominicans (1240), Gilbertines 
(1291), and Augustinians (1316). The principal secular build- 
ings are the town-hall (rebuilt 1776), the corn exchange (1859), 
and tlie literary and scientific institute (1842), with a librarj^ of 
6000 volumes. There are a large number of charitable institu- 
tions, including the Stamford and Rutland infirmary (1828), 
Browne’s Hospital, founded in the time of Richard III., with 
its picturesque Late Perpendicular building, Snowden’s alms- 
houses (1604), Trucsdalc’s almshouses (1700), and Burghley 
hospital, founded by Lord Treasurer Burghley (1597). The 
modern grammar school building incorporates remains of the 
church of St Paul. To the south of Stamford, in Northampton- 
shire, is Burghley House, the scat of the marquis of Exeter, a fine 
quadrangular mansion dating from 1587, containing a note- 
worthy art collection. It stands in a well-wooded park. The 
prosperity of the town depends chiefly on its connexion with 
agriculture. It possesses iron foundries, agricultural implement 
works, wagon factories and breweries. There is also some trade 
in coal, timber, stone and slates. The town is governed by a 
mayor, 6 aldermen and 18 councillors. Area, 1918 acres. 

Apart from the tradition preserved by Henry of Huntingdon 
that the Saxons here defeated the Piets and Scots in 449, Stam- 
ford {Slaunford) is a place of great antiquity. The Danes built 
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a fort here on the north bank bf the Welland, round which a town 
existed when in 922 King Edward fortified the opposite side of 
the stfe^. It passed again into Danish hands and was one of 
the fiVc 1 )oroughs recaptured by Edmund ^Etheling in 941. The 
mrlory 6f St Lebtthrd was a cell bf Durham, and a charter of 
Edgar dated 972 mentions a market and a mint. In the reign 
6f Edward the Confessor Stamford was a royal borough governed 
by twelve lawmen, reduced ‘in 1086 to nine, and divided into 
six wards. The Norm^ castle, built before 1086, was thrice 
besieged by iTcnry IT, while duke of Normandy, but only 
yielded in 1153. Two years later he granted it and the manor 
toEicliaCd Eiimet; forfeited by his son it was given to John, 
earl of Wareiirie, in X2o6. In 1337 it passed to William de 
Bbhun, fearl of Northampton, and thence to Edmund Langley, 
afterwards duke of York, finally reverting to the Crown on the 
deaih of Cicely, duchess of York. Elizabeth granted it to the 
first Lord Burghley. llie barons met here in 1215 on their 
inarch to London, and in 1309 a parliament was held at Stam- 
ford. In 1256 Henry III. gave the burgesses freedom from 
tolls, the right of receiving tolls and immunity of their goods 
from arrest, privileges confirmed and enlarged in the following 
year. William, earl of Warenne, ih 1275 permitted the hurgesses 
to choose their chief officer or alderman, who was still sworn in 
at the manor court as late as 1)615 was first called “ mayor 
in 1663. Edward IV. in<'orpOrated Stamford by ihe name of 
the alderman and burgesses in 1461 and granted the town 
immunity from all external jurisdiction and gave it a common 
seal. The clwters have been frequently confirmed. As early 
as 1292 Stamford was well known for its monastic schools, and 
m 133.^ was clioscn as the headquarters of the students who 
secede .1 from Oxford, and an Early Decorated gateway remains 
of Brasenose ILill. The attempt to establish a regular univet- 
sity was prohibited by royal authority. The defeat of the 
Yorkists here was followed by the decay of the castle in the 
reign of Richard III., and ihe history of the place henceforth 
celled chiefly round the family of Cc(’il, whose ancestor, David 
S^ccld, settled here about 1566. Stamford occasionally re- 
turned two iVieinbcrs to parliament from 1295 until 1832. The 
representaiion was reduced to one by the act of 1867, anrl was 
abolished in 1885. The fairs are of ancient origin, and are 
mentioned in 1245 reign of F.dv urd I. These are' the 

May fair, town fair, and spring fair, an?! fa^rs on various dates 
representing Candlemas,, mid-L^.nt, the feasts of Corpus Christi, 
St James and SS. Simon and Jude. A market is still hbld every 
Eriday. In 1182 there were dyefs, weavers and fullers here, 
but tlnLse were only the usual jfiome industries. In 1822 silk 
tjirowsting was sufcccssfully carried on, but this has long ceased. 

See E. C. ^facJcenzie-Wiilcott, Memorials of Stamford, Fast and 
^^ford; 1867V; John Drakard, The History of Stamford in 
the County 0/ Lincoln, com^isiieg Ut Ancient Fffifressive and Modern 
State (;ytanifpnb 1822?) ; Chaiii;^ Novinson, History of Stamford 
(Stamford, 1879),; Victors County History : Lincoln. 

STAMMERING^ or Stuttering, a spasmodic affection of the 
organs of speech m which the articulation of words is suddenly 
checked and a pause ensups, often followed by a repetition in 
rjipid sequence of the particular sound at which the stoppage 
occurred. Of this distressing affection there are miiny graidcs, 
Trom a slight inability to pronounce witli ease certain letters or 
syllables^ or a tendency to hesitate and to interject unmeaning 
Bounds in a spoken sentence, to the more severe condition in 
which there is a, paroxysm of spasms of the muscles, hot only of 
the tongue and tliroat and face, but even of those of respiration 
aiid of the body generally. To understand! in some degree the 
explanation pf stammering it is necessary tp consider shortly 
the physiological mechanism pf articulate speech. Speech is the 
result of various muscular movements affecting the current' of air 
as it passes in expiration from the larynx through the mbu tlx. If 
the vocal cords are called into ac.tipn, and the sounds thus pro- 
duced arc modified by the muscular ipovemqnts of the tongue, 
cheek lips, we have vocal speech ; but if the glottis is w'idely 
opfiTViMl^he vo('.al c^ds raiaxed tlie current of air may still be 
api^ld^^y the muscqlar apparatus so as to produce speech 
xvithoi^ voice* or whispering (see Voice). In both cases, how- 


ever, the mechanism is very implicated, requiring a series of 
nervous and muscular actions, all of which must be executed 
with precision and in accordance. In vocal speech, for example, 
it is necessary that the respiratory movements, more especially 
those of expiration, occur regularly and with nice adjustment 
to the kind of articulate expression required; that the vocal 
cords be approximated and tightened by the muscles of the 
larynx acting with delicate precision, so as to produce the sound 
of the pitch desired; that the rima glottidis (or aperture of the 
larynx) be opened so as to produce prolonged sounds, or 
suddenly closed so as to cut off the current of air ; that the move- 
ments of the muscles of the tongue, of the soft palate, of the 
jaws, of the cheeks and of the lips occur precisely at the right 
time and to the requisite extent; and finally that all of these 
muscular adjustments take place with rapidity and smoothness, 
gliding into each other without effort and W’ithout loss of time. 
Exquisite co-ordination of muscular movement is therefore 
necessary, involving also complicated nervous actions. Hence 
is it that spee(!h'is acquired by long and laborious effort, A child 
po.ssesscs voice from the beginning; it is bom with the capacity 
for speech; but articulate expression is the result of education* 
In infancy, not only is knowledge acquired of external objects, 
and signs attached in the form of words to the ideas thus 
awakened, but the nervous and muscular mechanisms by which 
these signs Or words receive vocal expression are trained by 
long practice to work harmoniously. 

It is not surprising, therefore, that in certain cases, owing to 
some obscure congenital defect, the co-ordination is not effected 
with sufficient pre<usion, and that stammering is the result. 
Even’ in severe eases no appreciable lesion can be detected either 
in the nervous or muscular mechanisms, and the condition is 
sirhii'dr to what may affetl all varieties of finely co-ordinated 
movements. The mechanism does not work smoothly, but 
the pathologist is* unable to show any organic defect. Thus the 
co-ordinated movements necessary in writing are disturbed 
in sCritener’s pals>', and the skilful performer on the piano or 
on any instrument requiring minute manipulation may find that 
he is losing the power of delicate 'adjustment. Stammering is 
occasionally hentditary. It rarely shows itself before tlie age 
of four or five' Jears, and tts ii rule it is developed between tliis 
age and puberty. Men stammer in a much larger proportion 
than women. It may occur during the course of nervous 
I affections, such as hysteria, epilepsy or locomotor ataxia; some- 
times it follows febrile disorders; often it develops in a child 
in a feeble state of health, Witiiout any special di.sease. In 
some cases a Aild may imitate a stammerer and thus acquire 
the habit. Any general enfeeblement of the health, and 
especially nerVdfis excitement, aggravates the condition of a 
confirmed stammerer. 

Stammerers, as a rule, find the explosive consonants b, f, d, 
t, ^ and 'hard g the most difficult to articulate, but many ^so 
are unable easily to deal with the more continuous consonants, 
stich as V, /, th, s, s, sh, m, n, y, and in severe cases e ven the vowels 
may Cause a certain amount of spasm. Usually the delect is 
not observed in whispering* or singirig;but there are exceptions 
to this statement. In pronouncing the explosive sounds the 
part of tlie oral apparatus' that ought* suddenly to dpwi or close 
remains spasniodically clo.sed, and the starnmeii^r remains for 
$L moment voiceless or sti^ives pitifully to overcome the obstruc- 
tion, uttering a few successive 'puffs or sound.s like the beginning 
of .the sbtind he' wishes’ to fitter. The lijis thus remam 
at 'thda'tteropted 'ut'terkhcc of b nrid'p; the tip'oC the tongue is 
pressed against the hard palate otthe back of th^ujiper front 
teeth in d and f; and the back of the tbhgue presses agaihst the 
posterior part bf the palate in pronouncing g hard arid A. In 
attempting the corttinufius consonants, in which -naturally the 
pas.sagc is not completely obstructed, the stairnnerer does not 
close the pas.sage Spa.smofficaJly, but the parts Income fixed in 
the half-bpeifed condition, or thttre arc intermittent attempts 
to open or dose them, causing either a drawding sound or comiasg 
to k full stop. In severe cases, where even vowels cannot he 
freely uttered, the spa^m kpp^irs to be at the rima ghtUdis 



STAMP 


(opening of the larynx). Again, in some cases, the spasm may 
affect the respiratory muscles, giving use to a avrlous barking 
articulation, in consequence of spasm w. .he expiratory muscles, 
and in such rases the patient utters the first part of the sentence 
slowly, gradually accelerates the speed, and makes a rush 
towards the dose. In the great majority of rases the spasm 
aiects the muscles of articulation proper, that is, those of the 
pharynx, tongue, cheeks and lips. 

A condition named aphthonpa is particularly distressing. It 
totally prevents speech, and may, at intervals, come on when 
the person attempts to speak; but fortunately it is only of 
temporary duriition, and is usually caused by exceptional 
nervous excitement. It is characterized by spasm of the 
muscles supplied by the hypoglossal nerve, including the sterno- 
hyoid, stenio-thyroid and thyro-hyoid muscles. In almost all 
cases of stuttering it is noti(*ed that the defect is most apparent 
when the person is obliged to make a sudden transition from 
one class of sounds to another, and the patient soon discovers 
this for himself and (’booses his words so as lo avoid dangerous 
muscular combinations. When one considers the delicate 
nature of the adjustments nt?(‘(\ssary in articulate speech, this 
is what may be cxpect(*d. It is well known that a qinckly 
diffusible stimulant, such as alcohol, temporarily removes the 
difficulty in S])t‘cch. 

Stuttering may be sur('('ssfully overcome in some cases by a 
careful pnx'oss of education under a competent tutor. Not a 
few able publics speakers were at first stutterers, but a prolonged 
course of vo<’al gyrnnasties has remedied the defect. Tluj 
patient should be enc'cmraged to read and speak slowly and 
deliberately, carefully pronouncing each syllable, and when h(5 
feels the tendency to stammer, he should be advised to pause 
for a short time, and then by a strong voluntary effort to 
attempt to pronounce the word. He -should also be taught how 
to regulate res[)iratioji during spce('h, so that he may not fail 
from want of breath. In somci (rases aid may be obtained by 
raising the voi<‘e towards tlie close of the semtenee. Sounds or 
combinations of sounds that present special cliffieulties should 
be made the snbjtjct of (\arcful study, and the defect may be; 
largely overcome by a scries of graduated cxer(MS(*s in reading. 
The practices of intoning is useful in many castns; and many per- 
sons w’ho habitually sUitt(?r in (‘oii versa! ion show no signed the 
defect when they come to sing. In ordinary conversation it 
is often important to li.'ive some one present who may by a look 
put the stammcRT on his guard when hi) is observed to be talk ng 
too quickly or indistinctly. Thus by patience and dcU rmination 
many stammen rs have so far overcome the defe( t tl>atit can 
scanrely be noticed in conversation; but even in such cases 
mental excitement or slovenly inattention to the rules of sp(;(^( h 
suitable for the condition may cause a relapse. In very severe 
cases, where the spasmodic seizures affect other muscles than 
those of arti(rulation, special medical treatment is nc^’cssary, 
as «uch are on the borderland of serious nervous disturbanc(?. 
Allmrasiires tending to improve the general health, the removal 
of any affection of the mouth or gums that itia'y aggravate 
habitual .stammering, the avoidance of great emotional excite- 
ment, a steady determination to overcome the defect by volun- 
tary control, and a system of education such as has been sketched 
will do much in the great majority of cases to remedy stam- 
mering. 

STAMP (from “ to stamp,” to strike or tread heavily, hence 
to impress, 0 . Eng. stempen, Du. stampen, Ger. stamffen, whence, 
0 . FV* estampei', mod. Stamper), an instrument for cnishing or 
pounding itr for making impressions or marks on other bodic.s; 
thus, in mining, the stamp is that part of the ma(!hmery of a 
mill whi( ii crushes the ore to the fineness necessary for the 
separation of the valuable pottions; in coining, &c. it is an 
engraved bloc^k or die by which the nlark is iinpressed, hence 
in the most general sense of the word an 'impression or mark 
made with a “ stump,” and particularly such a mark iTttpre. 9 Scd on 
a document fur purpose's of certification, validity and the like, or 
as sh'»v. ing tLr.t c ertuin duties or charges have been paid. For 
the first class, viz. stamps for purposes of taxation, see Stamp 
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Duties below ; for the second class, of which the most familiar 
are the small adhesive pieces of paper used as Ihc^ sign that 
postal charges have been duly paid on letters, parcels, &c., 
transmitted by the postal service of a country, see Post and 
P0.STAL Service and Philatkly. 

Stamp Duties, — The stamp duty is a tax imposed upon a 
great variety of legal and other documents, and forms a branch 
of the national revenue. The stamp is a cheap and convenient 
mode of certifying that the revenue regulations have been com- 
plied with. Stamp duties appear to have been invented by 
the Dutch in 1624. They were first imposed in England by an 
act of 1694 as a temporary means of raising funds for (tarrying 
on the war with France. Stamp duties in the United Kingdom 
form part of the inland revenue, and arc placed under the Cob- 
irol of the commissioners of inland revenue. The principal 
acts in force on the subject are the Stamp A<‘t i8ui luid the 
Stamp Duties Management A('t i8t)f. Amendments of the 
law arc also iiK'liuled in the Customs and Inland Revenue 
Act 1893, the FiimiK’c Ads of subsequent years, and the 
Reveniu; Act i8(>8. The death duties, the corporation duty, 
the. duties on patent me^dicint's and playing cards, and postage 
duties, arc also technically stamp dutit^s” ; but in ordinary 
use the expression is limited to those imposed on the various 
classes of legal instrument s, such as ('onveyaiK’es, leases, 
tninsfers, mortgages, bonds, ikv,, on bills of exchange, pro- 
missory notes, contract notes, bunk-notes and bankers^ drafts, 
re('eipts, insurance', policicis, bills of lading, and a few other 
dotmiiKmts. Stamps are either adhtjsive or 'nipresscd. The 
iidlicsive stumps, which can only be used for certain 
docunu nts, (‘an 1 )(j obtained at inland n^vcniK* offices through- 
out the United Kingdom, and at all post offices whhJi are 
money order orVices. Stamps can only be irnprt^ssed at the 
inland revtmue ol rices in certain of the larger tcnvns. For 
duties not ('X(‘eeding 2s. 6 ( 1 . the adhejsive inland revenue or 
postage stun ps rrmy (in most (’uses) be used indiscriminately, 
'i’his arrangernf'nt was first introdixed in 1881, when it was 
upy)licd to li)c penny stamp, and it lias since be(;n (extended to 
oiher d(».nominations. The commissioners of inland revenue 
are authi^irizcd to make allowance under certain conditions for 
stamps which have been inadvertently spoiled or rendered 
nsi'iess for their intended puqroses. In order to obtain such 
allowance the parties must present the stamps within two 
y('ars from the time when they became useless. 'The com- 
missioners may hv. required by any person to express their 
opinion as to the amount of duly, if any, which is chargeable 
on any instrument; find such person, if dissatisfied with the 
assessment made, may apptsal to the courts. 

The stamp duty on the transfer of certain kinds of securities 
can l.)e commuteci by the payment of a lump sum or (in some 
cases) an annual composition, and the transfers then become 
exempt from duty, 

SiHmp duties are either fixed, such as the duty ol one penny on 
every cheque irrespective of its amount, or ad. vdlovem, as tlie duty 
on a conveyance, which varies according to llu; amount of tfui 

1 )iirchas(J money. The duty is denoted genf;nilly l)y an impressed, 
ess fniqiumily by an adh<?sivc, stamp, sometinic’s by either at the 
option of the person starnyung. Thus an inlautl hill of exchirngc 
(unless payable on demand) must have an iin]>resKed stamp, a 
foreign bill of exchange an adhesive stamp, while an agreemont or 
r(Hi(?iy)t stamp may Ikj of either kind. It should he noticed that 
certain documents fallthg within a class which as a ride is subject to 
stamp duty are for reasons of public yidlicy or encouragement of trade 
cxen^ted from the duty by special hjgislatioii. Kxamydes of such 
documents are Bank of ICngland note's, agreements within § 17 
(but not those within § 4) of the Statute? of Frauds (sec FreAirp), 
agresemonts between a master of a ship and his crew, translejfs of 
ships or shares in ships, indenture's of ayjyirfjntiecshry) for the sc?a 
service, petitions foiward(?d by post to the Crown or a House? ol 
l^arliamcnt and most instruments relating to the buwness of building 
and friendly societies. 

As a general rule? a dociimciit must be ste’.mpcd at the time of 
exeetution, or a y!H?nalty (rf?Tnissiblo by the conifni.ss'k>ne?re of inland 
revemuo) is incurred. The y>(?nalty is in most 

THudi more; in the case.? of pedicies of marine iiugpu)f!^V‘^ji3,£too, 
Some instruments canned be? stamj)ed at ii,Il a , even 
with payment of tlic y>enalty. Such are? bill.. onStffuAre id pro- 
missory ne^tes (where an impressed stamp is necessary), biUijHiiiding, 
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proxies for voting at meetings of proprietors of joint-stock companies, 
and receipts after a month from dale. An unstamped instrument 
cannot bo jjleaded or giv^en in evidence except in cnminal proceed- 
ings or for a collateral purpose. If an instrument chargeable with 
duty be produced as evidence in a court, the officer whose duty it 
is to re^ the instrument is to call the attention of the judge to any 
omission or insufficiency of the stamp, and if the instrument is one 
which may legally be stamped after execution, it may, on pa3mient 
of the amount of the unpaid duty and the penalty payable by lav/, 
and a further sum of £1, be received in evidence, saving all just 
exceptions on other grounds. The rules of the supreme court, 1883 
(Ord. xxxix. r. 8, rc-cnacting a provision of the Common Law Pro- 
cedure Act), provide that a new trial is not to be granted by reason 
ef the ruling of a judge that the stamp upon any document is sufficient 
or tliat the document does not require a stamp. The stamp upon 
a document subject to the stamp laws of a foreign state is usually 
admissible in evidence in a court of the United Kingdom if it conform 
in other respexsts to the rules governing the admissibility of such 
documents, even though it be improperly stamped according to the 
law of the foreign country. Tlie admissibility of documents belongs 
to the ordinatoria litis rather than the dccisoria litiSy and is governed 
by the lex fori rather than the lex loci contractus^ unless indeed tliat 
law m2[kes a stamp necessary to the valiflily of the instrument. 
Certain offences, such as fori'ing a die or stamp, selling or using a 
forged stamp, 4&c., arc made felonies punisliablc with penal servitude 
for life as a maximum. 

United States*- The subject of stamp duties is of unusual historical 
interest, as the passing of Grenville's Stamp Act of 1765 (see United 
States : History) dinrctly led to the American War of Indqiend- 
cnce. The act w’as, indetjd, repealed the next year as a matter of 
expediency, but an act of the same year dealing with the dependency 
of American colonies declared the right of the British legislature 
to bind the colonics by its acts. The actual yield of the stamp duties 
under the ac t of 1705 was, owing to the opposition in the American 
colonies, only — loss than the expenses of putting the act into 

force. The .stjiiii]) duties of tlie United States arc now under tho 
superintendence of the commissioner of internal revenue, 

STANCHION (Fr. iian(on, a wooden post), an architectural 
term applied to the upright iron bars in windows which pass 
through the eyes of the saddle bars or horizontal irons to steady 
the lead lights. The French call the latter traverses, the stan- 
chions montants* and the whole arrangement armature* Stan- 
chions frequently finish with ornamental heads forged out of 
the iron. 

STANDARD, a term with three main meanings ; (i) an ensign 
or flag; (2) a fixed weight, measure, value or quality established 
by law or customarily recognized as a unit of comparison by 
which the correctness of others can be determined ; (3) an upright 
or standing object, such as a large candelabrum, or, particularly, 
a fruit-tree which .stands without support. With regard to the 
derivation, the word W'hich appears in most European languages, 
Uu. standaard, Gcr, Standarte, O. Fr, estandart, estendard, mod. 
etendard, Ital. stendale, stendardo, &c., is to be referred to the 
Tcut. standan, to stand, and refers to the fixed pole to which an 
object or a pole was attached. The “ standard ” as a military 
ensign was properly stationary and served as the signal of the 
position of its owner on the ordered field of battle. The 0 . Fr. 
form estendard points to the influence of Lat. extender e, to spread 
out, extend, of the flag when hung upon the pole (see further 
Flag for the various meanings of the word and its history). The 
use of the term for a recognized unit of comparison is due probably 
to the fact that it is something fixed or set up, stable, and not 
to any fanciful reference to thic ensign or flag as the object to 
which one turtvs as a rallying-point. For the standard weights 
and measures see Weights and Measures and Standards 
Department below. There arc many other standards, such ls 
electrical standards (see Electricity), standard solutions in 
chemistry {q,v.) for the purj^ose of volumetric analysis, &c. In 
engineering, the component parts of machines or other structures 
are “ standardized ” in accordance with agreed measurements. 
For ** standard time sec Time, Standard, 

STANDARD, BATTLE OP THE, a name given to the battle of 
the 22nd of August 1 1 38 near Northallerton, in which the Scottish 
army under Kirig David was defeated by the English levies 
of Yorkshire, and the north Midlands, who arrayed them- 
selves chariot carrying the consecrated banners of 

St Beverley, St )Vilfrid of Ripon 

.dri of War ; Middle Ages, pp. 389 sqq. 


STANDARDS DEPARTMENT, a department of the English 
Board of Trade, having the custody of the imperial standards 
of weights and measures. As far back as can be traced, the 
standard weights and measures, the primary instruments for 
l^determining ^e justness of all other weights and measures used 
in the United Kingdom, were kept at the exchequer, and the 
duties relating to these standards were imposed upon the 
chamberlains of the exchequer. The office of chamberlains 
was abolished in 1826, under the operation of 23 Geo. III. c. 
82, passed in 1783, but the custody of the standards and any 
duties connected therewith remained attached to an officer 
in the exchequer {q^v,) until that department was abolished in 
1866. Meanwhile, in pursuance of recommendations of Standard 
Commissions of 1841 and 1854 and a House of Commons Com- 
mittee of 1862, the Standards of Weights, Measures and Coinage 
Act j866 was passed. This act created a special department of 
the Board of Trade, called the “ Standard Weights and Measures 
Department,** and a head of that department styled the “ Warden 
of the Standards.** His duty was to conduct comparisons, 
verifications and operations with reference to the standards 
in aid of scientific research and otherwise. The first — indeed, 
the only real holder — of the office was Henry Williams Chisholm 
(1809-1901), previously chief clerk of the old exchequer, under 
whose direction the department was organized ; and before his 
retirement in 1877 it embraced not merely the re-verification 
of the imperial standards, but the making of local standards for 
local authorities, the rc-vcrificatioii of standards and instruments 
for all parts of the United Kingdom and colonies, for foreign 
countries which did not possess standardizing departments, the 
verification of manufacturers* standards and instruments, gas- 
measuring standards, apparatus for determining the flash-point 
of petroleum, &c. The Weights and Measures Act of 1878 left 
out all reference to the title and office of warden of the standards, 
and this opportunity was taken, in the words of the then per- 
manent secretary of the Board of Trade, T. H. (afterwards Lord) 
Farrer, to make the office “ more strictly a department of the 
Beard of Trade.^^ It was put in charge of an officer (Mr H. J. 
Chaney) termed ** Superintendent of Weights and Measures,” 
but on his death in 1906 an attempt was made partially to 
restore dignity and importance to the office by the appointment 
of Major P. A. MacMahon, F.R.S,, with the title of “ Deput)' 
Warden of the Standards.** 1 

There are Standards departments under the charge of experi- 
enced scientists in Berlin, St Petersburg, Paris, Vienna, Rome, 
Madrid, Lisbon, Brussels, Bucharest and Constantinople and at 
Ottawa, Melbourne and Sidney. The United States Bureau of 
Standards is in the department of Commerce and Labor. It 
was established in 1901 and is under the charge of a director. 
Its work follows that of the English department and embraces 
also research in the domain of physics, extending from chemistr)^ 
on the one side tc engineering on the other. It also tests and 
investigates standards and methods of constructing measuring- 
instruments for scientific societies, educational institutions, 
manufacturers and others. 

STANDERTON, a town of the Transvaal, 114 m. S.E. of 
Johannesburg, on the railway from that city, via New('astlc to 
Durban, distant 369 m. Pop, (1904), 45^^9; of whom 2136 were 
white. Standerton is 5025 ft. above the sea and is built on 
the north bank of the Vaal, here spanned by two fine bridges. 
It is the chief town of a district of the same name and the centre 
of an important agricultural and pastoral region. A government 
stud farm is maintained here. In the neighbourhood are coal- 
fields. The name of the town is derived from that of the former 
owner of the site, an Adrian Stander, who fought against the 
British at Boomplaats in 1848. The town was laid out in 
1870. Since 1903 it has been governed by a municipality. 

STANDISH9 MILES, or Myles (r. 1584-1656), American 
colonist, was bom about 1584 in L^cashire, probably of the 

* The act of 1878, which repealed the act of 18O6, merely declared 
that the Board of Trade should have all powers and perform all duties 
relative to the standards vested in or imposed upon the warden of 
the standards by the act of 1866 or otherwise, anci the title “ deputy 
pardon of the standards " is therefore a departmental creation. 
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Duxbur)” Hall branch of the family. Nothing definite is known 
of him before 1620, when with his wife, Rose (d. 1621), he emi* 
grated to New England in the Mayflower.” He became the 
military leader of the Plymouth colony; was sent to London in 
1625 on an unsuccessful mission to secure the intervention of 
the Council of New England in the affairs of the colony; and 
in 1628 was one of the eight members of the colony who pledged 
themselves to pay £1800 and thus buy out the merchant adven- 
turers. In i6.^t with William Brewster and others he settled 
at Duxbury, where he died on the 3rd of October 1656, and 
where on “ Captain’s Hill,” near the site of his home, there is 
a monument to him, consisting of a stone shaft, no ft. high, 
and a bronze statue of him. Longfellow’s Courtship of Miles 
Standish apparently has no basis in fact; Standish’s second wife, 
Barbara, a sister of Rose, must have been summoned to Ply- 
mouth a year bedore the marriage of John Alclen to Priscilla 
Mullins. Lowell’s Interview with Miles Standish mi.srcpresents 
him ; he was not a typical Puritan. 

See William Dnitl ford’s History of Plimouth Plantation, Tudor 
Jenks’s Captain Myles Standish (New York, 1005) and Henry 
Johnson's Exploits of Myles Standish (New York, 1897) are popular 
sketches. 

STANFIELD, WILLIAM CLARKSON (1794-1867), English 
marine painter, was l)orn of Irish parentage at Sunderland in 
1 794. As a youth he was a sailor, and during many long voyages 
he acquired that intimate acquaintance with the sea and ship- 
ping which was admirably displayed in his subse(|uent works. 
In his spare time he diligently occupied himself in sketching 
marine subjects, and so much skill did he acquire that, after 
having been incapacitated by an at^cident from active scrvi('e, he 
received an engagement, about 1818, to paint sc’enery for the 
“ Old Royalty,” a sailor’s theatre in Wellclose Square, London. 
Along with David Roberts he was afterwards employed at the 
Cobourg Theatre, Lambeth; and in 1826 he became scene-painter 
to Drury Lane Theatre, where he executed some admirable work, 
especially distinguishing himself by the prodin^tion of a drop- 
scene, and by de(?orations for the Christmas pieces for which 
the house was celebrated. Meanwhile he had been at work upon 
some easel pictures of small dimensions, and was elected a member 
of the Society of British Artists. Pmcouraged by his success at 
the British Institution, where in 1827 he exhibited his first 
important pi('ture — Wreckers off Fort Rouge ” — and in 1828 
gamed a premium of 50 guineas, he before 1830 abandoned 
scene-painting, and in that year made an extended tour on the 
Continent. He now produced his ‘'Mount St Michael,” which 
ranks as one of his finest works ; in 1832 he exhibited his “Opening 
of New London Bridge ” and “ Portsmouth Harbour ” — commi.s- 
sions from William IV. — in the Royal Academy, of which he was 
elected an associate in 1832 and an academician in 1835; and 
until his death on the i8th of May 1867 he contributed to its 
exhibitions a long series of powerful and highly popular works, 
dealing mainly with marine subjects, but occasionally with 
scenes of a more purely landscape character. Among these may 
be named the “Battle of Trafalgar” (1836), executed for the 
United Service Club ; the “ Castle of Ischia ” (1841), “ Isola Bella ” 

( 1 841 ), among the resu 1 Is of a visi t to Italy in 1 839 ; “ French T roops 
fording the Margra” (1847), “The ‘Victory’ bearing the Body of 
Nelson towed into Gibraltar” (1853), “The Abandoned” (1856). 
He also executed two notable series of Venetian subjects, one 
for the banqueting-hall at Bowood, the other for Trentham. 
He was much employed on the illustrations for The Picturesque 
Annual^ and published a collection of lithographic views on the 
Rhine, Moselie and Meuse; and forty of his works were engraved 
in line under the title of “ Stanfield’s Coast Scenery.” The 
whole course of Stanfield’s art was powerfully influenced by 
his early practice as a scene-painter. But, though there is 
always a touch of the spectacular and the scenic in his works, 
and though their colour is apt to be rather dry and hard, they 
are large and effective in handling, powerful in their treatment 
of broad atmospheric effects and telling in composition, and they 
evince the most complete knowledge of the artistic materials 
with which their painter deals. 


STANFORD, SIR CHARLES VILLIBRS (1852- \ Irish 

musiciU (’omposer, was born in Dublin on the 30th of S<‘ptembcr 
1852, being the only son of Mr John Stanford, examiner in 
the court of chancery (Dublin) and clerk of the Crown, 
Co. Meath. Both parents of the composer were atX’omplished 
amateur musicians, the father being the possessor of a splendid 
bass voice, and the mother a very clever pianist. Under R. M. 
Levey (violin). Miss Meeke, Mrs Joseph Robinson, Miss Flynn 
and Michael Quarry (piano), young Stanford’s musical powers 
were trained in the early days; and Sir Robert Stewart taught 
him composition and organ. Various feats of precocity are 
recorded in an article in the Musical Times for December 1898. 
He came to London as a pupil of Arthur O’Leary and Ernst 
Pauer in 1862, and in 1870 won a scholarship at Queen’s ( ollcge, 
Cambridge, whence he migrated to Trinity ('ollcgc in 1873, and 
succeeded J. L. Hopkins as college organist, a post he held till 
1892. His appointment as conductor of the (ambridge Univer- 
sity Musical Society gave him gn^at opportunities, and the fame 
which the society soon obtained was in the main due to Stan- 
ford’s energies. Before his time ladies were not admitted into 
the chorus, but during his tenure of the office of (umdiictor many 
most interesting performances and r(‘vivals took place. In 
the years 1874 to 1877 he was given leave (»f absence for a portion 
of each year in''order to complete his studies in Germany, where 
he learnt from Reinecke and Kiel. He took the B.A. degree in 
1874 and M.A. in 1878, and was given the honorary degree of 
Mus.D., at Oxford in 1883, and at Cambridge in 1888. He 
first came prominently before the public as a composer with his 
incidental music to Tennyson’s Queen Mary (Lyceum, 1876); 
and in 1881 his first opera, The Veiled Prophet ^ was given at 
Hanover (revived at Covent Garden, 1893); was succeeded 
by Savonarola (Hamburg, April, and CovenL Garden, July 1884), 
and The Canterbury Pilgrims (Drury Lane, 1884). A long inter- 
val separates these from his later operas, Shamus O'Brien, a 
delightful piece of Irish dramatic writing (Op6ra Comique, 1896) 
and Much Ado About Nothing (Covent Garden, J901). For the 
main provincial festivals, works l)y Stanford were commissioned 
as follows : “Orchestral Serenade ” (Birmingham, 1882); “Elegiac 
Ode” (Norwich, 1884); The Three Holy Children (Birming- 
ham, 1885); The Revenge (Leeds, t886 ); The V oyage of M acldune 
Leeds, 1889 ; The Battle of the Baltic (Hereford, 1891) ; Eden 
Birmingham, 1891); Bart/ (Cardiff, 1895); PhaudrtgCrohoore 
(Norwich, 1896); (Birmingham, 1897); Te Deum (Leeds, 

1898); The Last /V.r/ (Hereford, i^oo)',Stahat Muter 1907). 

Besides these, his music includes a few cJioral w(»rks of importance, 
.such as The Resurrection (Cambridge, 1875); Psalm XLVL (Cam- 
bridge, J877); Carmen Saeculare (Jubilee Ode, 1887); “Installa- 
tion Ode ” (Cambridge, 1892); East to (London, 1893); Psalm 
CL. (Manchester, 1887); Mass in 6? (Bromi)ton Oratory, 1893). 
He was appointed profes.sor of composition at the Royal (Al- 
lege of Music, 1883; conductor of the Bach choir in 1885 ; pro- 
fessor of music in the university of Cambridge, siuceeding Sir 
G. A. Macfarren, 1887; conductor of the Leeds I’hilharmonic 
Scriety, 1897, and of the Leeds Festival from 1901 onwards. 
He was knighted in 1902. His instrumental works include 
six .symphonies, many chamlxT compositions, among them two 
string quartets; besides many songs, part-songs, madrigals, &c., 
and incidental music to the Eumenides and Oedipus Rex (as 
performed at Cambridge), as well as to Tennyson’s BeckeU His 
church music holds an honoured placx? among modern Anglican 
compositions; and his editions of Irish and other traditional 
.songs are well known. In 1908 he published an interesting 
volume of Studies and Memories, a collection of contributions 
to reviews, &c., in past years. 

STANHOPE, EARLS. James Stanhope, ist Eart- Stanhope 
{c, 1673-1721), English statesman and soldier, w^as the eldest 
son of Alexander Stanhope (d. 1707), a son of Philip Stanhope, 1st 
earl of Chesterfield. Educated at Eton and at 'IVinity College, 
Oxford, he accompanied his father, then British minister at 
Madrid, to Spain in 1690, and obtained some Jpiowledge of that 
country which was very useful to him in later lif^mA little 
later, however, he went to Italy where, as afterwards irijJ(|^ande^s, 
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he served as a volunteer against France^ and in 2695 he secured 
a commission in the British army. In 1701 Stanhope entered 
the House of Commons, but he continued bis career as a soldier 
and was in Spain and Portugal during the earlier stages of the 
War of the Spanish Succession. In 1705 he served in Spain 
under Charles Mordaunt, earl of Peterborough, and in 1706 he 
was appointed British minister in Spain, but his duties were 
still military as well as diplomatic, and in 1708, after some 
differences with Peterlx)rough, who favoured defensive measures 
only, he was made commander-in-chief of the British forces in 
that country. Taking the offensive he captured Port Mahon, 
Minorca, and after a visit to England, where he took part in the 
im|)eachment of Sacheverell, he returned to Spain and in 1710 
helped to win the battles of Almenara and of Saragossa, his 
perseverance enabling the arcliduke Charles to enter Madrid 
in September. However, at Brihuega he was overwhelmed by 
the French and was forced to <va.pitulate on the 9th of De<’.ember 
1710. He remained a prisoner in Spain for over a year and 
returned to England in August 1712. He now definitely aban- 
doned the army for politics, and became one of the leaders of 
the Whig opposition in the House of Ci^mmons. He had his 
share in establishing the house of Hanover on the throne, and 
in Scpttiniber 1714 he was aj)pointed secretary of state for the 
southern department, sharing with Walpole the leadcrsliip of the 
House of Commons. He was mainly resj)onsiblo for the measures 
which were instrumental in crushing the Jacobite rebellion of 
1715, and he forwarded the passing of the Septennial Act. 
He acted as George I.*s foreign minister, and only just failed to 
conclude a treaty of alliance with France in 1716. In 1717, 
consequent on changes in the ministry, Stanhope was made 
first lord of the trcjasuiy^, but a year later he returned to his 
former office of secretary for the southern department. In 
1717 he w«^s created Viscount Stanhope of Mahon and in 1718 
Earl Stanhope. His activity was now shown in the conclusion 
of the quadnijde alliance betwi^en England, France, Austria 
and Holland in 1718, and in olytaining peace for Sweden, when 
threatened by Russia and Denmark, w^hile at home he promoted 
the bill to limit the membership of the House of Lords. Just 
after the collapse of the South Sea Scheme, for which he was 
partly responsible but from which he did not profit, the carl 
died in I^ondun on the 5th of Februar}" 1721. Stanhope married 
Lucy, daughter of Thomas Pitt, governor of Madras, and he 
was succeeded by his eldest son Philip (1717-1786), a distin- 
guished mathematician and a fellow of the Royal Society. 

Charlks Stanhope, 3rd Earl Stanhope (1753-1S16), states- 
man and man of science, son of the 2nd earl, was born on the 
3rd of August 1753, and educated under the opposing influences 
of Eton and Geneva, devoting himself whilst resident in the 
Swiss city to the study of mathematics, and acejuiring from the 
associations conneded wdth Switzerland an intense love of 
liberty. In politics he tew^k the democratic side. As Lord 
Maht^n he contested the city of Westminster without success 
in 1774, when only just of age; but from the general election of 
1780 until his accession to the peerage on the 7th of March 1786 
he reprc'sented through the influence of Lord Shelburne the Buck- 
inghamshire borough of High Wycombe, and during the sessions 
of 1783 and 1784 he gave his support to the administration of 
William Pitt, whose sister, Lady Hester Pitt, he married on 
the 19th of December 1774. When Pitt ceased to be inspired 
by the Lilxjral principles of his early days, his brother-in-law 
sev^ered their political connexion and opposed with all the im- 
petuosity of his fiery heart the arbitrary measures which the 
ministry favourcxl. Lord Stanhope’s character was without 
any taint of meanness, and his conduct was marked by a lofty 
consistency never influenced by any petty motives; but his 
speeches, able as they were, had no weight on the minds of his 
compeers in the upper chamber, and, from a disregard of their 
prejudices, too often drove them into the opposite lobby. He 
the chairman of the “ Revolution Society,” founded in 
,the "Revolution of 1688, the members of which in 
iSmssed their sympathy witli the aims of the French 
(impuHMns. He brou^t forward in 1794 the case of Muir, one 


of the Edinburgh politicians who were transported to Botany 
Bay ; and in 1795 he introduced into the Lords a motion depreca- 
ting any interference with the internal affairs of France. In all 
I these points he was hopelessly beaten, and in the last of them he 
was in a minority of one ” — sl sobriquet which stuck to him 
throughout life — whereupon he seceded from parliamentary 
life for five years. He was elected a fellow of the Royal Society 
so early as November 1772, and devoted a large part of his income 
to experiments in science and philosophy. He invented a 
method of securing buildings from fire (which, however, proved, 
impracticable), the printing press and the lens w^hich bear his 
name, and a monochord for tuning musical instruments, sug- 
gested improvements in canal locks, made experiments in 
steam navigation in 1795-1797 and contrived two calculating 
machines. When he acquired an extensive property in Devon- 
shire, he projected a canal through that county from the Bristol 
to the English Channel and took the levels himself. Electricity 
w^as another of the subjects which he studied, and the volume of 
Principles of Electricity which he issued in 1779 contained the 
rudiments of his theory on the “ return stroke ” resulting from 
th'? contact with the earth of the electric current of lightning, 
which were afterwards amfilified in a contribution to the Philo- 
sophical Transactions for 1787. His principal labours in litera- 
ture consisted of a reply to Burke’s Reflections on the E^ench 
Revolution (1790) and an Essay on the rights of juries (1792), 
and he long meditated the compilation o'’ a digest of the statutes. 
The lean and awkward figure of Lord Stanhope figured in a 
host of the caricatures of Sayers and Gillray, reflecting on his 
political opinions and his personal relations with his children. 
His first wife died in 1780, and he married in 1781 Louisa, 
daughter and sole heiress of the lion. Henry Grenville (governor 
of Barbadoes in 1746 and ambassador to the Porte in 1762), a 
younger brother of the ist Earl Temple and George Grenville; 
who survived him and died in March 1829. By his first wife 
he had three daughters, one of whom was Lady Hester Stanhope 
{q,v). IBs youngest daughter, T.ady Lucy Rachael Stanhope, 
eloped with Thomas Taylor of Sevenoaks, the family apothe- 
cary, and her father refused to be rec'oncilcd to her; but Pitt 
made Taylor controller-general of the customs, and his son was 
one of Lord Chatham’s executors. Ilis second wife was the 
mother of three sons. Lord Stanhope died at the family seat 
of Chevening, Kent, on the 15th of December i8i6, being 
succeeded as 4th earl by his son Philip Henry (1781-1855), 
who inherited many of his scitmtific tastes, but is best known, 
perhaps for his association with Kaspar Hauser {q.v.), 

Philip Henrv Stanhope, 5th Earl Stanhope (1805 -1875) 
English historian, better known as Lord Mahon, son of the 4th 
earl and his wife, the daughter of the ist Baron Carrington, 
was born on the 30th of January 1805. He took his degree at 
Christ Church, Oxford, in 1827, and entered parliament in 1830. 
He was under secretary for foreign affairs for the early months 
of 1835, and secretary to the India Board in 1845, but though 
he remained in the House of Commons till 1852, he made no 
special mark in politics. He was chiefly interested in literature 
and .antiquities, and in 1842 took a prominent part in passing 
the Copyright Act. He was a trustee of the British Museum, 
and in 1856 he proposed the foundation of a National Portrait 
Gallery; its subsequent creation was due to his executors. It 
was mainly due to him that in 1869 the Historical Manuscripts 
Commission was started. As president of the Society of Anti- 
quaries (from 1846 onwards), it was he who called attention in 
England to the need of supporting the excavations at Troy; 
and in 1855 he founded the Stanhope essay prize at Oxford. 
Of his own works the most important are his Life of Belisarius 
(1829); History of the War of Succession in Spain (1832), largely 
based on the 1st earl’s papers; History of England from the Peace 
of Utrecht to the Peace of Versailles (1836-1853) : Life of William 
Pitt (1861-1S62); and History of En gland y comprising the reign of 
Queen Anne until the Peace of Utrecht (1870). A new edition of 
tliis last work was published in 1908. The two histories ard the 
Life of Pitt axe of great importance on account of Stanhope’s 
unique access to manuscript authorities, and they remain 
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Stalled works^ and though here and there he has been found 
to give credit for too much to Lord Chatham^ his industry^ clear 
though not brilliant style^ and general impartiality in criticism^ 
have teen deservedly prai^d. His position as an historian was 
already established when he succeeded to the earldom in 1855, 
and in 1872 he was made an honorary associate of the Institute 
of France. He was president of the Literary Fund from 1863 
until his death. He died on the 24th of December 1875, being 
succeeded as 6th carl by his son Arthur Philip (1838-1905), father 
of the 7th earl. His second son, Edward Stanhope (1840-1893), 
was a well-known Conserv'ative politician, who filled various 
important offices, and was finally secretary of state for war 
(1886-1892). 

STANHOPE, LADY HESTER LUCY (1776-1839), the eldest 
child of the 3rd Earl Stanhoj>e by his first wife Lady Hester Pitl, 
was born on the 12th of March 1776, and dwelt at her father's scat 
of Chevening in Acut until early in 1800, when his excitable 
and wayward disposition drove her to her grandmother’s house 
at Burton Pyns^nt. A year or two later she travelled abroad, 
but her cravings after distinction were not satisfied until sh(‘. 
became the diicf of the household of her uncle, William Pitt, 
in August 1803. She sat at the head of his table and assisted 
in welcoming liis guests, gracing the board with her stately 
beauty and enlivening the company by her quickness and 
keenness of conversation. Although her brightness of style 
clicered the dt^clining da}S of Pitt and amused most of his 
political friends, her Sfitirical rcinarks sometimes created enemies 
when more considcM alion for the feelings of her associates would 
have (’onverted them into friends. Lady Hester Stanhope 
possessed great business talents, and when Pitt was out of office 
she acted as his private secretary. She was with him in his 
dying illness, and some of his last thoughts were concerned 
with her future, but any anxiety which might have arisen in 
her mind on this point wiis dispelled through the grant by a 
nation grateful for her uncle’s qualities of a pension of £1200 
a year, dating from the 30th of January 1806, which Lady 
Hester Stanhope enjoyed for the rest of her days. On Pitt’s 
death she lived in Montagu Square, London, but life in London 
without the interest caused by associating with the principal 
politicians of the Tory parly proved irksewne to her, and she 
sought relief from lassitude in the fastnesses of Wales. Whilst 
she remained on English soil happiness found no place in her 
heaxL her native land was finally abandoned in February 
1810. After many wanderings she settled among the Druses 
on Mt. Lebanon, and from this solitary position she wielded 
an almost absolute authority over the surrounding districts. 
Her control over the natives was sufficiently commanding to 
induce Ibrahim Pasha, when about to invade Syria in 1832, to 
solicit her neutrality, and this supremacy was maintained by 
her commanding character and by the belief that she possessed 
the gift of divination. Her cherished companion, Miss Williams, 
and her trusted medical attendant. Dr Charhjs Lewis Mery on 
(1783-1877), dwelt with her for sometime; but the former died 
in 1^8, and Mcryon left Mt. Lebanon in 1831, only returning 
for a final visit from July 1837 to August 1838. In this lonely 
residence, the villa of Djoun, 8 m. from Sidoii, in a house 
** hemmed in by arid mountains,” and with the troubles of a 
house-hold of some thirty servants, only waiting for h(?r death 
to plunder the house, Lady Hester Stanhope’s strength slowly 
wasted away, and at last she died on the 23rd of June 1839. 
The disappointmcni s of her life, and the necessity of overawing 
her servants as well as the chiefs who surrounded Djoun, had 
intensified a temper naturally imperious. In appearance as 
in voice she resembled her grandfather, the first Lord Chatham, 
and like him she domineered over the circle, large or small, 
in which she w^as placed. 

Some years after h(?r death there appeared three volumes of 
Memoirs of ihe Lady Hester Stanhope as related by hevselt in Con~ 
versaiions with her Physician (Dr Meryon, 1845), and these were 
followed in the succeeding year by three volumes of Travels of Lady 
Hester Stanhope, forming (he Completion of her Memoirs narrated 
by her Physician. They' presented a livC' ' picture of this strange 
woman's life and character, and contained many anecdotes of Pitt 
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and his colleagues' in political life for a quarter of a century before 
his death. See also Mrs Charles Koundell, Lady Hester Stanhope 
(1910). ^ 

STANIMAKA, a town of Bulgaria in Eastern Rumdia; on 
the Derin Dir^, an affluent of the Maritza, 12 m. S.S.E. of 
Philippopolis. Pop. (1906), 14,120; It is an important seat 
of the wine trade and also possesses a distillery. Sericulture 
is carried on under British auspices. To the south of the town 
arc the ruins of the medieval citadel. Under its Greek name 
Slenimachos, the town is frequently mentioned in- connexion 
w’ith the Bulgarian wars from the iith century onwards 

STANISLAU (Polish, Stamslawow), a town in Galicia, Austria, 
87 m. S.E. of Lemberg by rail. Pop. (igoo), 304J0, about half 
Jews. It possesses a beautiful parish church, which contains 
the tombs of the Potocki family. The principal industries 
include tanning, dyeing, tile-making, milling, the production 
of yeast and there is a large cstablisimient for iho. manufacture 
of railway stock. Stanislau is an important railway junction, 
and has a considerable trade, principally in agric’ultural prodiu^e.' 
Stanislau w-as founded by Stanislav Potocki (d. 1683), and has 
been newly rebuilt since it w^ns devastated by a groat firo 
in 186S. 

STANISLAUS L fLESZCZVNSKT] (1677-1766), king of Poland, 
born at temberg in 1677, was the son of Rafael Lcszczynski, 
palatine of Posen, and Anne Catherine Jablonowska. He 
married Cuthorinc Opalinska by whom be had one daughter. 
In 1697, tis cupbearer of Poland, he signed the confirmation of 
the articles of election of Augustus IT. In 1703 h > joined the 
Lithunnian Coufi'dcrac}', which tJie Sipu^has with tho aid of 
Sw('dLsh gold had formed against Augustus, and in tlie following 
year was selected by Charles XTI. to supersede Augrslus* 
Lczsc^.ynski was a young man of blameless antecedents, rospcct- 
able talents, and ancient family, but certainly without sufficient 
force of character or political influence to sustain himself on so 
unstable a throne. Nevertheless, with the assistance of a bribing 
fund and an anny corps the Swodfis sua:fteded in procuring bis 
election by a scratch assembly of half* a dozen castellcns and a 
few score of gentlemen (July 2, 1704). A fejw months later 
Stanislaus w'as forc(^d by a sudden inroad of Augiustns to seek 
refuge in the Swedish oamp, but finally on the 24th of Septeniber 
1705 he was crowmed king with great splendour, Charles himself 
supplying his nominee with a new crown and sceptre in lieu- of 
the ancient regalia which had been carried off to Saxony by 
Augustus. The first act of the new king was to concltide m 
alliance with Charles XII. whereby Poland engaged to assist 
Sweden against the tsar. Stanislaus did what he could to 'assist 
his palron. Thus he induced Mazeppa the C4i.ssack hetman to 
desert Peter at the most critical period of th^^ war, and placed 
a small army corps at the disposal of the Swedes. But he 
depended so entirely upon the success of Charles’s arms that after 
Poltava (1709) his authority vanished as a dream at the first 
tomii of reality. The vast majority of the Poles luistcned to re- 
pudiate him and make their peace with Augustus, and Lcsz<?zyn- 
ski, henceforth a mere pensioner of Charles XT!,, accompanied 
Krussau’s army corps in its retreat to Swedish Pomerania. On* 
the restoration of Ai:gustu.s, Stanislaus resigned 1 he Poli.sh Crown 
(though be retained the royal title) in exchange for the littte 
principality of Zwcibrucken. In 1716 he was saved from 
assa.ssination at ihi* hands of a Saxon officier, Lacroix, by 
Stani.slaus Poniatowski, the father of the future king. He now 
resided at Weissenburg in Lorraine, and in 1725 had thosatisfao 
tion of seeing his diUighter Mar>' become the consort of lx)uis XV. 
and queen of Fninre. His son-in-law upporled his claims 
to the Poli.sh throne after the death of A’, gustus II. in 1733, which 
led to the war of the Polish Siirccssion. On the gth of September 
1733 Stanislaus himself arrived at Warsaw, having travelled 
night and day through rentral Europe disguised ; s a ( oachman; 
and on the Following day, despite m' ny pr iests, was duly 
elected king of Poland for the second time. But K»’s.sia opposed 
to any nominee of France and Sweden oru e protested acainsx 
bis election ; declared in favour of the new^ elector • f Sciixony, as 
being the candidate of her Austrian ally; and on the 30th of June 
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17^ a Russian army of 20,000 under Peter Lacey, after pro- 
claiming Augustus III. at Warsaw, proceeded to besiege Stanislaus 
in Danzig where he had intrenched himself with his partisans 
(including the primate and the French and Swedish ministers) 
to await the promised succour from France, The siege began 
in October 1734. On the 17th of March 1735 Marshal Miinnich 
superseded Lacey, and on the aoth of May the long expected 
French fleet appeared in the roads and disembarked 2400 men. A 
week after its arrival this little army gallantly attempted to 
force the Russian intrenchments, but was beaten off and finally 
compelled to surrender. This, by the way, was the first time 
France and Russia met as foes in the field. On the 30th of June 
1735 Danzig capitulated unconditionally, after sustaining a 
siege of 135 days which cost the Russians 8000 men. Stanislaus, 
disguised as a peasant, had contrived to escape two days before. 
He was first heard of again at Kdnigsberg, whence he issued a 
manifesto to his partisans which resulted in the formation of a 
confederation on his behalf, and the despatch of a Polish envoy 
to Paris to urge France to invade Saxony with at least 40,000 
men. In the Ukraine too. Count Nicholas Polocki kept on foot 
to support Stanislaus a motley host of 50,000 men, which was 
^ ultimately scattered by the Russians. In 1736 Stani.slaus again 
abdicated the throne, but received by way of compensation the 
dukedom of I.orraine and Bar, which was to revert to France on 
his death. He settled at Luniville, founded there the Academia 
Stanislai, and devoted himself for the rest of his life to science and 
philanthropy. He died in 1766 at the age of 89. Among his 
works may be mentioned : CEuvres du philosophe bienfaisant 
(Paris, 1763; 1866). 

See Robert Nisl)ct Mn, Charles XII. (London, 1895) ; ibid., Pupils 
of Peter the Great, cap. vi. (London, 1897); Czarnowski (Jan 
Nepomucen), Stanislaw Leszczynski in Poland (Pol.; Warsaw, 1858); 
Louis Lacroix, Les Opuscules inddites de 5 . L. (Nancy, 18OO); Lettres 
inddiies de S. L.^ed, Doy^ (i^aris, X901); Marchioness Des Keaulx, 
he Roi Stanislas et Marie Leszczynski (Paris, 1895). (R. N. B.) 

STANISLAUS IL AUGUSTUS [Poniatowski] (1732-1798), 
king of Poland, the son of Stanislaw Poniatowski, palatine of 
Cracow, the friend and companion of Charles XII. of Sweden. 
Bom in 1732 he owed his advance in life to the influence of his 
uncles the powerful Czartop^scy, who sent him to St Petersburg 
in the suite of the English ambassador Hanbury Williams. 
Subsequently, through the influence of the Russian <’hancellor, 
Bestuzhev-Ryumin, he was accredited to the Russian court as 
the ambassador of Saxony. Through Williams he was introduced 
to the grand duchess Catherine, who was irresistibly attracted 
to the handsome and brilliant young nobleman, for whom she 
abandoned all h. r other lovers. Poniatowski was concerned 
in the mysterious and disreputable conspiracy which sought to 
set aside the succession of the grand duke Peter and his son 
Paul in favour of Catherine, a conspiracy frustrated by the 
unexpected recovery of the empress Elizabeth and the conse- 
quent arrest of the conspirators. Stanislaus returned to 
Warsaw much discredited, but nevertheless was (Sept. 7,1764) 
elected king of Poland through the overwhelming influence of 
Catherine (she had promised him he crown as early as October 
1763) and was crowned on the 25th of November, to the disgust 
of his uncles, who would have preferred another nephew. Prince 
Adam Casimir Czartor}'Scy, as king, but w'cre obliged to submit 
to the dictation of the Russian court. The best that can be said 
for Stanislaus as king of Poland is that with all his romantic 
ideas and excellent intentions he remained from first to last the 
creature of circumstances. He had climbed to the throne by 
very slipp ery ways, he was dependent for a c onsiderable part of 
his enormous income on the woman who had compensated him 
with a crown for the loss of her affection.s, he wa.s detested by the 
nobility, who regarded him as a base-born upstart and yet had 
to put up with him. Thus in every way his position was most 
difficult; yet he tried to do his duty. In the beginning of his 
reign he broke away from the leading-strings of his uncles and 
inaugurated some useful economical reforms. After the first 
partition (as a result of which, by the way, his debts amounting 
to 7 , 030,000 guldens ^efe paid by the Diet and his civil list 


was raised to 216,000 guldens per annum) he entered enthusJastf*^ 
cally into the attempts of the patriots to restore the power and 
prosperity of their country, while the eloquent oration which 
he delivered before the Diet on taking^ the oath to defend ther 
constitution of the 3rd of May 1791, moved the susceptible 
deputies to tears. But when the confederation of Targowica, 
with the secret support of Russia, was formed against the consti- 
tution, he was one of the first to accede to it, thus completely 
paralysing the action of the army which, under his younger 
brother Prince Joseph and Thaddeus Kosciuszko, was performing 
prodigies. In fact, by the end of his life, Stanislaus had become 
an expert in the art of “ acceding ** and hedging.” Of resolute 
and independent action he was quite incapable; in fact, his whole 
career is little more than a record of humiliations. Thus in 
1782 when he waited upon Catherine at Kaniow during her 
triumphal progress to the Crimea, she kept her ancient, grey- 
haired lover waiting for weeks, and while half contemptuously' 
promising to respect the integrity of Poland, she curtly declined 
to be present at a supper which he had prepared for her at great 
cost. A few years later he was forcibly abducted by the Confede- 
rates of Bar, who did not know what to do with their captive,, 
and allowed him to return to his court in a confused, bedraggled 
condition. On the outbreak of the insurre tion of 1794 he was 
obliged to sue for his very life to Kosciuszko, and suffered the 
indignity of seeing his effigy expunged from the coinage a year 
before he was obliged to abdicate his throne. The last years of 
his life were employed in his sumptuous prison at St Petersburg 
(where he died in 1798) in writing his memoirs. Of his innumer- 
able mistresses the most notable was Mme Lulli6, the widow 
of an upholsterer, on whom he lavished a fortune. He also 
contracted a secret marriage with the countess Grabo^ka^ 
Yet he was capable of the most romantic friendships, as witness 
his correspondence with Mme Geoff rin, whom he invited to 
Warsaw, where on her arrival she found rooms provided for her 
exactly like those she had left at Paris — ^the same size, the same 
kind of carpets, the same furniture, down even to the very book 
which she had been reading tfie evening before her departure,, 
placed exactly as she had left it with a marker at the very place* 
where she had left off. Stanislaus had indeed a generous heart, 
frequently paid the debts of his friends or of deserving scholars^ 
whose cases were brought to his notice, and was exceedingly 
good to the poor. He also encouraged the arts and sciences, and 
his Wednesday literary suppers were for some time the m^t 
brilliant social functions of the Polish capital. The best descrip- 
tion of Stanislaus is by the Swedish minister Engestrdm, who was 
presented to him early in 1788. “ The king of Poland,” he says, 
“ has the finest head I ever saw, but an expression of deep^ 
melancholy detracts from the beauty of his countenance. . . . He 
is broad-shouldered, deep-chested, and of such lofty stature that 
his legs seem disproportionately short. . . . He has all the dazzling 
qualities necessary to sustain his dignity in public. He speaks 
the Polish, Latin, German, Italian, French and English tongues 
perfectly . . . and his conversation fills strangers with admira- 
tion. ... As a grand-master of the ceremonies he would have- 
done the honours most brilliantly. . . . Moral courage he alto- 
gether lacks and allows himself to be completely led by his^ 
entourage, which for the most part consists of women.” 

See I^irs von Engestrom, Minnen och Anteckningar, vol. i. (Stock- 
holm, 187O); Correspondance Mdiie de Stanislas Poniatowski avea 
Madame Geofjrin (iVis, 1875); Jan Kibinski, Recollections of th» 
Times of Stanislaw Augustus (Pol. Cracow, 1899); Mimoires secrets' 
et in 6 dits de Stanislas Auguste (Leipzig, 1862) ; .SXanw/ate^ and Prince^ 
Joseph Poniatowski in the Light of their Private Correspondence, 
in French, edited in Polish by Bronislaw Dembinski (Lemberg, 1904), 
Stanislaus’s diaries and letters, which were for many years in the- 
Russian foreign office, have been published in the Vesinik Bvropy 
for January 1908. See also R. N. Bain’s, The Last King of Poland, 
and his Contemporaries (i 909 )» (K- N. B.) 

STANLEY (Family). This ancient and historic English family 
derived its name from Stanley in Leek (in the StaflFordshirej 
“ moorlands ”). Its first known ancestor is Adam de Stanley^ 
brother of Liulf de Audley, ancestor of the lords Audley, who» 
lived in the time of King Stephen. His descendant William d€j 
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Stanley acquired the forestership of Wirral, with an heiress, in 
1284, and was ancestor of two brothers, Sir William and Sir John 
Stanley. The former married the heiress of Hooton in Wirral 
and was ancestor of the Stanleys of Hooton, whose baronetcy, 
created in 1661, became extinct in 1893. The younger brother 
was lieutenant of Ireland under Richard II. and Henry IV., 
obtained from the latter the Isle of Man in fee, built a fortified 
house at Liverpool, and became K.G. He married the heiress 
of the Lathoms, a native family who had held Lathom in thanage 
from the Conquest at least and Knowsley by knight-service 
from the 12th century. His grandson Thomas was father of 
the first earl of Derby (see Derbv, Earls of) and of Sir William 
Stanley of Holt, whose great wealth led to his execution for 
treason in 1495, and also of Sir John Stanley, ancestor of the 
Stanleys of Aldcrlc\ , who obtained a baronetcy in 1660 and a 
barony in 1839. 

Of the second earl’s younger brothers, Sir Edward was raised 
to the peerage as Lord Moriteagle in 1514 for his services at 
Rodden, but the dignity passed with an heiress to the Parkers 
in 1581; and Sir Jam s was ancestor of the Stanleys of Bicker- 
staffe, who obtained a baronetcy in 1628 and succeeded to tlie 
earldom in 1736. Their father had married tlie heiress of Lord 
Strange of Knockyn, and was summoned in that peerage from 
1482 to 1497, but did not live to inherit the earldom. His wife 
was a first cousin of Henry VII.’s queen. 

The 4th earl was summoned as Lord Strange, in his father’s 
lifetime, as was the 5th earl, but the barony fell into abeyance 
between his three daughters, who contested possession of the 
family estates with his brother, the 6th carl. He bought out 
their rights in the Isle of Man, and, by his marriage with a sister 
and co-heir of the ifith earl of Oxford, acquired a claim to the 
great chamberlainship, which he advanced in 1626 and which 
was renewed by their descendants. His son was summoned as 
Lord Strange in 1628 in the erroneous belief that the family 
retained the dignity, and a fresh barony of Strange was thus 
created. But on the death of the loth earl (1736) this barony, 
with the lordship of Man and other great estates, passed to the 
2nd duke of Atholl, whose heir, the present duke, holds the 
title. The earldom with large estates in Lancashire, passed to 
the heir male (see above). 

Although the present wealth of the Stanleys is largely derived 
from the great industrial development of Lancashire, they were 
already a power to bereckoned within thatcountyand in Cheshire 
at the time of the Wars of the Roses, and have held a leading 
position ever since among English nobles. For three centuries 
they were in succession lords-lieu tenant of Lancashire and 
occasionally of Cheshire as well, and they have always lived in 
consid-Table state. Lathom House, their ancient seat, in the 
hundrt \ of West Derby (whence possibly the style of their 
earldoni), was wrecked in the Civil War, and, though rebuilt by 
the ninth earl, was sold by his daughters. But Knowsley, with 
its great park, is still theirs, lying to the east of Liverpool, in 
which their feudal tower still stood in 1821. 

See Young's Hundred of Wirral (Liveipool, 1009) ; Round's Peerage 
and Pedigree (London, 1910); County Histories of Lancashire and 
Cheshire, and works on the peerage passim^ (J. H, R.) 

The barony of Stanlf.v of Alderley was created in 1839 for 
Sir John Thomas Stanley, Bart. (1766-1850), of Alderley Park, 
Cheshire, a brother of Edward Stanl y (1779-1849)^ bishop of 
Norwich and father of Arthur Penrbyn Stanley. A member of 
parliament and a fellow of the Royal Society, he married Maria 
Tosepha (d. 1863), daughter of John Holroyd, ist earl of Sheffield. 
Their eldest son, Edward John Stanley, 2nd baron (1802-1869), 
entered the House ol Commons in 1831 and became under- 
secretary to the home department in 1841, patronage secretary 
to the treasury from 1835 to 1841, paymaster-general in 1841, 
and under-secretary for foreign affairs from 1846 to 1852. In 
1848, two years before he succeeded to the barony of Stanley, he 
was created Baron Eddisbuty^ of Winning! on. He was president 
of the board of trade from 1855 to 1858, and postmaster-general 
from i860 to 1866. His wife, Henrietta Maria (1807-1895), 
a daughter of Henry Augustus Dillon-Lee, 13th Viscount Dillon, 
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was a remarkable woman. Before her marriage in 1826 she had 
lived in Florence, and had attendtjd the receptions of the countess 
of All)any, the widow of Charles Edward, the Young Pretender; 
and in London she Lad great influence in sotual and political 
circles. When he uas patronage secretary her husband was 
described by Lord Palmerston as “ joint-whip with Mrs StanU)'.” 
Later in life Lady Stanley of Alderley helped to found the 
Women's Liberal Unionist Association, and she was a strenuous 
worker for the higher education of women, helping to establish 
Girton College, (Cambridge, the Girls’ Public Day S(diool Compan\ , 
and the Medical College for Women. She died on the 16th of 
February 1895. Her younger son, Edward Lyulph Stanley 
(h, 1839), who in 1903 succeeded his brother Henry Edward John 
(1827-1903) as 4th baron, liad previously had an active career 
as an educationist and a Liberal politician. He was a fellow 
of Balliol College, Oxford, and was M.P, for Oldhiun from j88o 
to 1885. He was for many years a member of the T,ondon 
S’chool Board. In 1909 on the death of the 3rd earl of Sheffield, 
he inherited the barony of Sheffiidd, and tliat of Stanley of 
Alderley now became merged in it. 

STANLEY, ARTHUR PENRHYN (1815-1881), English divine, 
dean of Westminster, was born on the 13th of December 1815, 
at Alderley in Cheshire, where his father, afterwards bishop of 
Norwich, was then rector. He was educated at Rugby under 
Arnold, and in 1834 went up to Balliol College, Oxford. After 
obtaining the Ireland scholarship and Newdigate prize for an 
English poem {T/ie Gypsies), he was in 1839 elected fellow of 
University College, and in the same year took orders. In 1840 
he travelled in Greece and Italy, and on his return settled 
at Oxford, where for ten years he was tutor of his college and 
an influential element in university life. His personal relations 
with his pupils were of a singularly close and affectionate nature, 
and the charm of his social gifts and genial character won him 
friends on all sides. Ilis literary reputation was early establisht‘d 
by his Life oj Arnold, published in 1844. In 1845 ''‘‘s 

appointed select preai her, and publishi^d in 1847 ^ volume of 
Sermons and Essays on the Apostolic Age, which not only laid 
the foundation of his fame as a preacher, but also marked his 
future position as a theologian. In university politics, which at 
that time wore mainly the form of theological controversy, he 
was a strong advocate of comprehension and toleration. As 
an undergraduate he had entirely sympathized with Arnold in 
resenting the agitation led by, but not confined to, the High 
Church party in 1836 against the appointment of R. D. Hampdim 
to the regius professorship of divinity. During the long agitation 
wliich followed the publication in 1841 of Tract No.XC.and which 
ended in the withdrawal of J. II. Newman from the Anglican 
Church, he used all his influence to protect from formal 
condemnation the leaders and tenets of the “ Traclarian ” 
party. In 1847 he resisted the movement set on foot at Oxford 
against Hampden’s appointment to the bishopric of Hereford. 
Finally, in 1850, in an article published in tlie EiJftihurgh 
Revieiv in defence of the “Gorham judgment” he asserted two 
principles which he maintained to the end (^f his life — first, 
“ tliat the so-called supremacy of the Crown in religious matters 
was in reality nothing else than the suprcmaiy <jf law,” and, 
secondly, “ that the Church of England, by th<; very condition 
of its being, was not High or Low, but Broad, and liad always 
included and been meant to include, opposite and contradictory 
opinions on points even more important than those at present 
under discussion.’* 

It was not only in theoretical but in academical matters that 
his sympalhiejs were on the liberal side. He was greatly intcr- 
e.sted in university reform and acted as secretary to the royal 
commission appointed in 1850. Of the important changes in 
administration and education which were ultimately carried out, 
Stanley, who took the principal share in drafting the report 
printed in 1852, was a strenuous advocate. These changes 
included the transference of the initiative in universit y legislation 
from the sole authority of the heads of houses to an elected and 
representative body, the opening of college fellowships and 
scholarships to competition by the removal of local and other 
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778 STANLEY, A. P. 


restrictions the non-enforcement RtniiitricuJation of subscription 
to the Thirty-nine Articles, and various steps for increasing the 
usefulness and influenctJ of the | rofessoriate. Before the report 
was issued, StanUy ^vas appointed to a canonry in Canterbury 
Cathedral. During his residence there he published his Memoir 
of his father (185 1 ), and completed his Commentary on the Epistles 
in the Corinthians (1855). 'the winter and spring of 1852-1853 
he made a tour in Eg}'rt and the Holy Land, the result of which 
was his well-known volume on Sinai and Palestine (i85<)). In 
1857 he travelled in Russia, and collected much of the materials 
for his Lectures on the Eastern Church (i86t). His Memorials 
of Canterbury (1855) displayed the full maturity of his power of 
dealing with the events and characters of past history. He was 
also examining chaplain to Bishop A. C. Tait, his former tutor. 

At the close of 1856 Stanley was appointed legius professor 
of ecclesiastical history at Oxford, a post which, with the attached 
canonry at Christ Church, he held till 1863. lie began his 
treatment of the subject with “ the first dawn of the history of 
the church, the call of Abraham; and published the first tw’o 
volumes of his History of the Jewish Church in 1S63 and 1865. 
From i860 to 1864 academical and clerical cinrles were agitated by 
the storm whicli b)llowed the publication of Essays and Reviews, 
a volume to which two of his most valn(‘d friends, Benjamin 
Jowett and Frederick Temple, had been contributors. Stanley’s 
part in this controversy may be studied in the second and third 
cyf h is Essays on Church and State (1870). The result of liLs acti on 
was to nlienate the leaders of the High Church party, who had 
ende^avoured to procure the formal condcranation of the views 
advanevd in Essays and Reviews, In 1836 he j)ublished a 
Letter tu the Bishop of London^ advocating a ndaxation of the 
terms of clerical subscription to the Thirty-nine Articles and 
the Pra\'(T-book. An act amending the Act of Uniforinity, and 
carrying out in some degree Stanley proposals, was passed in 
the year 1865. In 1862, Stanley, at Queen Victoria’s wish, 
accompanied tlie prince of Wales on a tour in Egypt and 
Palestine, 

Towards the close of i8f)3 he was appointed by the Crown to 
the deanery of AVestminster. In December he married Lady 
Augusta Bruce, sister of Lord Elgin, then governor-general of 
India. His tenure of the deanery of Westminster was memorable 
in many ways. lie recognised from the first two important 
disqualifications -his iadillerence to music and his slight 
knowledge of architecture. On both these subjects he availed 
himself largely of the aid of others, and threw himsedf with charac- 
teristic energy and entire success into the task of rescuing from 
neglect and preserving from decay the treasure of historic monu- 
ments in which the abbey is so rich. In 1865 he published his 
Memorials of Wesiminskr Abbey, a w'ork which, despite occasional 
inaccuracies, is a mine of information. He was a constant 
preacher, and gave a ^p-eat impulse to Trench’s practice of 
inviting distinguished pa'achers to the abbey pulpit, especially 
to the evening services in the nM*v*e. Ilis perstmul influ- 
ence, already unique, was much increased by his removal to 
London. His circle of friends included men of every denomina- 
tion, every class and almost of every nation. He was untiring 
in literary work, a^id, though this consisted ver>^ largely of 
occasional papers, lectures, articles in reviews, addresses, and 
sermons, it included a third volume of his History of the Jewish 
Church, a X'olume on ther^«r<r 7 / of Scotland, another of Addresses 
and Sermons preached in America, and another on Christian 
Institutions (1881). He was continually engaged in theological 
controversy, and, by his advocacy of all elTorts to promote the 
.social, moral, and religious amelioration of the poorer classes 
and his chi\'a.lrous courage in defending those w'hom he held 
to be unjustly d(‘nounced, undoubtedly incurred much and grow- 
ing odium in influential circles. Among the causes of offence 
might be enumerated not only his vigorous defence of one from 
whom he grcatlv differed, Bishop Cokriso, but his invitation to 
tlicTToly Comiifcnion of ad 1110 visers of the translation of the 
Bible, includi^ a Unitarian among other Nonconformists. Still 
stro^er was the feeling caused by his efforts to make the recital 
offlfflgiAlharlasian Creed optional instead of imperative in the 


Anglican Church. In 187 1 he spent part of the winter in Russia, 
whither he went to take part in the marriage of the duke of Edin- 
burgh and the grand duchess Marie. He lost his wdfe in Iho spring 
of 1876, a blow from which he never entirely recovered. But in 
1878 he w’as deeply interested by a tour in America, and in the 
followang fintnmn visiu.d for the last time northern Italy and 
Venice. In the spring of 1881 he preached funeral sermons in 
the abbey on Thomas Carlyle and Lord Beaconsfield, concluding 
with the latter a series of sermons preached on public occasions. 
In the summer he was preparing a paper on the Wesi minster 
Confession, and preaching in tlfe abbey a course of Saturday 
Lectures on the Beatitudes, He died on the 18th of July, and 
was buried in Henry VII. ’s chapel, in the same grave as his 
wife. Ills pall-bearers comprised reprcsentnti>'es of literature, 
of science, of both Houses of Parliament, of theology, Anglican 
and Nonconformist, and of the nni\'crsi:,;cs rf Oxford and 
Cambridge. The recumbent monument placed upon the spot, 
and the windows in the chapter-house of the abVicy, one of them 
a gift from Queen Victoria, were a tribute to hb: memory from 
frienils of every class in England and America. 

^ Stanley was inKloubtcdly the leading liberal theologian of liis 
time in Kngland. Throughout his writings ve see the impress, not 
only of his distinctive genius and of his exiraordinary gifts, hut 
also of his special views, aims and aspirations, lie looked on 
the ago in which ho lived as a period of transition, to be followed 
either by an '' er.lijisc of faith " or by a “ revival of Christianity in 
a wider asjiect," a “ catholic, comjirehcnsivc, all-cmbracing Christi- 
anity *• that ** might yet overcome the world." He was never tired of 
.'‘.sserting his belii^f ** that the Christ.iaii Church h.'ul not yet presented 
its final or its most perfect aspect to the woild that " ihc bcliei 
of each successive age 0+ Christendom had as a mr.tler of fact varieO. 
enormously from (he belief of its predecessor tluit " all w'onfos.sions 
and similar documents arc, if taken as final erprcjssioiis of absolute 
truth, misleading and that " there still remained, behind all the 
controversies of the past, a higher Christianhy v'hich neither assail- 
juits nor dcienders ) fully c.\liaustcd/' “ T!ie duty of a 
modern theologian *' he liLld to be *' to study the Bible, not for the 
sake of making or lefcnclii g sy^aems out of’ it. but for sake n' 
discovering what it aetiuilly teaiUiins." To tliis study he 
for the best lu>’ e of such a j)rogrossive development of Christian 
theology as should avert the danger ariLiu.-g from " t'u.> ri.pparcntly 
increasing divergence between the inldLigencc auil the faii.h of 
our time." Tic cnforml the duty "of placing in tin* background 
whatever was accidental, tc;mporar}^ or ficcondary, rmd of bringing 
into due pronunence what was primary and essontird," In the 
former grou}) Stanley would, without cloiiljt or imsitation, luive 
placed .all questions conneclcd wuth Mpisco]>ai or IVcsbvterian orders, 
or that deal only with the outward forms or {. crem'»nir‘s of vdv ion, 
or with the aulhorsliij) or age of the t)ooks of the Old To.st.am: nt. 
Even to The question of miraculous and external evidence he would 
hav 0 been inclined to assign a secondai'v place. 

The .foremost and highest place, that (n‘ the " vssexitiid and super- 
nal und " elcTi’cnts of leligion, he would haN'c resr.r\cd •rc)r it?, moral 
and spiritual truths, ** its cliief evidence and chief essence," " the 
truths to be drawn from the teacliing and from the life of Christ," 
in whose cluii acler he did not hesitate to recognize " the greatest 
oi all miracles." 

With such ^'iews it w’as not to be wondcrt?d at that, from first to 
last, as has already been indicated, he never lost an opi>ortunit:' 
i of supporting a policy of width, toleration and comprehension iii 
the ('.hiireli of England. So again ho was always eager to^ insist 
on the essential points of union between various denominations of 
Christians. He was throughout his life an unflinching advocate 
of the connexion between Church and State. By this Tie under - 
sto(xl : (i) " the recognition and support on the part of the state 
of the religious expression of the faith of the community," and 
(z) "that I his religious expression of the faith of the convmunity 
on tTie most sacred and most vital of all its interests should be coi - 
trolledand guided by the w'hole conmtunity thiough :he supremac ' 
of law." At the same time he was in favour ol malting the cree l 
of the Church as wide as possible — " not narrower tlian tlial which 
is even now' the test of its membership, the Apostles' Creed " — ^and 
of thnnvir.g down all barriers which rould be wisefly dispensed with 
■o i*(lTn:ssion to its ministry. As an imniixliate step he even advo- 
cated the admission under due restrict ions of English Nonconformis*. s 
and Scoitish T'resbrterians, to preacli in Aii'^bcan pulpits. 

Apart from the ^pcat impulse which he giL\ c to the study alii 9 
I of the Bible and Church hisjqiy, his influence? njay be s.aid in a vci y 
true sense to colour the writings of many of th(»se who mosi ditt(?r 
from him. The subjects to which be looked as the most essential 
of all — the universality of the divine love, the supremo importance 
of the moral and sjvlritual elements of reli;'ion. the supremacy <.».■ 
conscience, the sen;-<' of ihc central citadel of Christianity as being 
contained in the u.:araclcr, the history, the spirit oi its c]ivji>e 
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Founder — ^have impressed themselves more and more on the teaching 
tnd the i)reaching of every class of clergy in the Church. 

See G. G. Bradley, Recolleciiofis of A. P, Stanley (18S3); K. E. 
Prothcro and G. G. Bradley, Life and Correspondence of Dean Stanley 
(3 vols., 1803). 

STANLEY, EDWARD (1779-1849), bishop of Norwich, tlic 
younger brother of the 1st Baron Stanley of Alderley, was born 
in Lxjndon and educated at St Jolni’s College, Cambridge (i6th 
wrangler, 1S03). He was ordained in 1802 and became rector 
of Alderley, Cheshire, three years latCT. Here he took a great 
interest in education, and encouraged especially the teaching 
of secular subjects at his school. In 1837 he was consecrated 
bishop of Norwich. The diocese at this time was conspicuous 
for laxity and want of discipline, and this he proceeded to 
remedy, although at first he met with much opposition. Ordina- 
tions and confirmations were held more regularly and frequently, 
the schools were properly inspected, the Plurality Act W'as 
enforced and undesirable clergy were removed. He was tolerant 
towards Dissenters and supported all missionary undertakings 
without regarding their sectarian associations. In politics he 
was a Liberal and devoted himself especially to educational 
questions. Dean Stanley (see above) was his third son. 

Stanley’s letters, Before and after Waterloo (edited by J. H. Adeane 
and M. Grenfell, 1907), are full of interest to students of Napoleonic 
history. 

STANLEY, SIR HENRY MORTON (1840-1904), British 
explorer of Afri(‘a, discoverer of the course of the (^ongo, was 
born at Denbigh, Wales, on the 10th of June 1840.^ His parents 
were named Rowlands or Rollant, and his father, who died in 
1843, was the son of a small farmer. John Rowlands, by which 
name Stanley was baptized, was brought up first by Ids maternal 
grandfather, and after his death was l)oarded out by his mother’s 
brotliers at half n crown a week. In 1847 be was taken to the Si; 
Asaph Union work'liouse, whore he was noted for his activity and 
intelligence. The schoolmaster at the workhouse, J ames Francis 
(who eventually died in a madhouse), was a tyrant of the Seducers 
type, and in May 1856, Rowlands, after giving Francis a thrashing, 
ran away from school. He sought out his paternal grandfather — 
a well-to-do farmer— who refused to help him. A cousin, however, 
who was master of a natioiiid school at Brynforcl, took him in 
as a pupil teacher. But within a year he was sent to Liverpool, 
where he lived with an uncle who was in straitened circumstances. 
The lad, after working at a haberdasher’s and then at a butcher’s 
shop, engaged himself as a cabin boy on a sailing ship bound for 
New Orleans, in which city he landed early in 1859. There he 
obtained a situation through the good oflices of a mercliant 
named Henry Morton Stanley, who subsequently adopted the 
lad as his son, designing for liim a mercantile career. To this 
end young Stanley (as he was henceforth known) was sent to a 
country store in Arkansas. The merchant shortly afterwards 
died, without having made further provi.uon for his protege. 

When the Civil War broke out in . 8 i Stanley enlisted in the 
Confederate army; he was taken prisoner at the bailie of Shiloh 
(April 1862), and after two months’ experience of the hardships 
of Camp Douglas, Chicago (where the prisoners of war were 
confined), he obtained release by enrolling in the P'eclcral artillery. 
In less than a month he was discharged as unfit. In November 
1862 he returned to Liverpool “ very poor, in bad health and in 
shabby clothes,” and made his way to Denbigh, but was turned 
away from his mother’s door. This incident deeply affected him. 
Naturally of a sensitive, affectionate nature, henceforth he prac- 
tised strong self-suppression and reserve. For a livelihood he 
took to the sea — was wrecked off Barcelona — and in August 
1864 enlisted in the United States navy. According to an 
apparently authentic story - he obtained promotion for sv\ imming 
500 yds. and tving a rope to a captured steamer, while exposed 
to tlie shot and shell of a battery of ten guns. After the war he 
crossed the plains to Salt Lake City, Denver, and other parts, 
acquiring a reputation as a vivid descriptive writer for the press. 

^ This is the iisuiilly f.cccptcd date, but from Stankiy's Auto^ 
biogfaphv it would anre^r that the year of his birth was 1842. 

“ Sec C. ^Ic-.iry M. Siaiiley, p. 102. 


Thus began a series of adventured in search of ** copy.” In the 
autumn of 1866 we hear of him travelling in Asia Minor ” en 
route for Tiflis and Tibet,” and as being attacked, with his two 
companions, by brigands, robbed and imprisoned, the Porte sub- 
sequently paying through the American minister an indemnity 
for the outrage. In December of the same year Stanley revisited 
Denbigh ami St Asaph, returning thence to America. In i86y 
he joined General Hancock's expedition against the Red Indians, 
acting as correspondent for the Missouri Democrat and other 
papers. His reports induced the Nexv York Herald to send him 
to accompany the British expedition of 1867-68 against 
th-? emperor 'I'heodorc of Abyssinia. Succeeding in sending 
through the first news of the fi.ll of Magdahi, Stanley attract od 
th? special attention of the proprietor of the Herald, James 
Gordon Bennett, and received from him a roving commission. 
He went to Crete, then in rebellion, in the latter part of 1&68, 
and thence to Spain, where he arrived in time to witness thb 
scenes following the flight of Queen Isabella from Madrid. Ht* 
chronicled the events of the Republican rising in i86g and was 
at Madrid in October of that year, when he rci tn'VTd a telegram 
from Mr Gordon Bennett, jun., .summoning him to J^aris. 

Arrived in Paris Stanley was informed that he was to go and 
find Livingstone.*^ Stanley then shared the common opinion 
that I.ivingstone had died somewhere in Central Africa, but 
Bennett was sure he was alive and Stanl(?y was to find and help 
him to the best of his ability. The journey, which wa.; to he 
kept seiTet to avoid suspicion, was to begin next day. Strangely 
enough, though so urgent in the matter, Bennett cumbered 
Stanley with a large number of commissions to fulfil before the 
(juest for l.ivingst(»nc could be begun. In accordant^ with these 
instructions, Stanley went to Fgypt to witness the opening of 
the Suez Canal in November, thence to Philae, and in January 
1870 he arrived in Jerusalem, where he met Captain (afterwards 
Sir) ( .'harJes Warren. Next, by way of Constantinople, he Visited 
the battlefields of the Crimea, and, passing through the Caucasus 
from Baku, he made an adventurous journey across Persia to 
Bushire, whence he sailed to Bombay. I'rom Bombay he sailed 
for Africa, retu'hing Zanzibar on the 6th of January 1871. 

'rhe journey to the interior was begun on the 2Jst of March^ 
on the 3 0th of November, having overcome innumerable difl&cul- 
tics, Stanley arrived at Ujiji, where Livingstone tluin was; thb 
young traveller greeting the famous veteran with the words, 
“j)r Livingstone, 1 presume?” With Livingstone Stanley 
navigated tile northern shores of Tanganyika and settled the 
question as to whether the Rusizi was an ellluent or :m affluent — 
a point then much debated in connexion with the hydrography 
of l!ie Nile basin. 1. caving 'I’anganyika on the 9th of January 
1872 Stanley regained Zanzibar on the 7th of May. He had 
accomplished his mission, and by it he established his reputation 
as a leader of men and an exjdorcr of great promise. His story, 
made public in a picturescjue narrative, How I Found Livingstone 
(1872), was at first received in London with some incredulity, 
owing in part to his connexion with American journalism of a 
type then unfamiliar and distasteful; but the journals of Living- 
stone, which he lirought home, silenced the critics, and from Queen 
Vi<?toria Stanley received a gold snuff-box set with brilliants and 
)v;r thanks for the services he had rendered. Nevertheless 
Stanley records that all the actions of his life, and all his t hoiights, 
since 1872, were strongly coloured by the storm of abuse and 
the wholly unjustifiable reports circulated about him then. 

A series of public lectures in England and America followed. 
In 1873, as war correspondent of the Herald, he accompanied 
Wolselcy’s expedition to Ashanti, which he described, together 
with his Aby.ssinian exp' rienccs, in a volume t ntitlcd Coomusoie 
and Magdala: Two British Campaigns (Lor.don, 3874). On 
reaching the island of St Vincent from Ashanti in 1874 he first 
heard that Livingstone was dead, and that the body was on its 
way to England. After the funeral of Livingstone some time 
was spent in negotiations for sending Stanley again to Africa, 

* previously, in Novtjn;l)cr i8f>8, Stanley lu.d been sent to Egypt 
by the Herald ** to meet Lmngf.tom.*/' nf t’- • ^imr reprtrtecl to he 
on his way home. Stanley got as far as Atlc » vviieii he was recalled. 
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there to determine geographical problems left unsolved by 
the deaths of Livingstone and Speke, and the discovery by 
Sir Samuel Baker of Albert Nyanza, a lake then reputed to extend 
inimitably in a southerly direction. Finally, Sir Edward Lawson 
(afterwards Lord Burnham), the editor and proprietor of the 
Daily Telegraph, to whom Stanley had communicated his 
desires, and Sir Edwin Arnold of that journal, induced Mr 
Gordon Bennett to join them in raising a fund for an Anglo- 
American expedition under Stanley's command. This expedi- 
tion lasted from October 1874 to August 1877 and accomplished 
more than any other single exploring expedition in Africa. 
Politically, also, the journey had momentous consequences; 
it led directly to the foundation of the Congo State and to the 
partition of the hitherto unappropriated regions of Africa between 
the states of western Europe. Stanley started from the east 
coast and reached the ocean again at the mouth of the Congo, 
having demonstrated the identity of that river with Livingstone\s 
Lualaba by navigating its course from Nyangwe — the point at 
which both Livingstone and Lovett Cameron had turned aside. 
This wonderful achievement was accomplished in the face of 
difficulties so great that they could have been overcome only by 
such a man as Stanley proved himself to be — a man of inflexible 
will, who having conceived a vast design carried it to its conclu- 
sion regardless of any obstacles, sparing neither himself nor his 
associates and, if opposed, prepared to shed blood to attain his 
object. Of the three white men who accompanied him all died 
during the jourrjey; Stanley himself was prematurely aged. 
The discovery of the course of the Congo, though the greatest, 
was but one of many geographical problems solved during this 
memorable expedition. The part played by the Kagcra in the 
Nile system, the unity and approximate area of Victoria Nyanza, 
the true length and area of Tiinganyika and the whereabouts of 
its outlet, and the discovery of a new lake, Dweru, which at the 
time Stanley believed to be a branch of Albert Nyanza, are some 
of the other discoveries made by Stanley at this time. The 
story of the expedition was given at length in Through the Dark 
Continent (London, 1878). Stanley’s letters from Uganda and 
his call for missionaries to go to the court of Mtesa met with an 
immediate response and proved the first step in bringing the 
region of the Nile sources under the protection of Great Britain. 
Important as was this result of his journey it was eclipsed by the 
events which followed his revelation of the Congo as a magnificent 
waterway piercing the very heart of Africa, Of the commercial 
possibilities of the region he had made known Stanley was well 
aware. The one other man who at once grasped the situation 
was Leopold IL, king of the Belgians, who sent commissioners 
to intercept Stanley at Marseilles, when he was on his way back 
to England, with proposals to return to the Congo, proposals 
which Stanley, much needing rest, put aside for the time. Ap- 
proached again in the summer of 1878 Stanley lent a more favour- 
able ear to Leopold’s suggestions. Efforts made by the explorer 
in the autumn to arouse British merchants to the importance of 
the Congo l)asin were unavailing, and in November Stanley went 
to Brussels and committed himself to the schemes of the king of 
the Belgians. A Comite d' etudes du Haul Congo was formed and 
Stanley was entrusted with the leadership of the new expedition, 
which was, in his own words, “ to prove that the Congo natives 
were susceptible of civilization and that the Congo basin was rich 
enough to repay exploitation.” Stanley reached the Congo in 
August 1879, and the work he accomplished there in the ensuing 
five years enabled the Comit 4 , which had meantime changed its 
name to that of Association internationale du Congo, to obtain 
the recognitit)n of America and Europe to its transformation into 
an independent state (“ The Congo Free State ”) under the 
sovereignty of King Leopold. Stanley described his labours in 
The Congo and the 'Founding of its Free State (London, 1885), a 
book which throws valuable light on the manner in which the 
promoters of that enterprise set to work, and the object at which, 
from the beginning, they aimed. For the political aspects of 
this question sec Afiuca (§ 5) and Congo Free State. Here it 
is only necessary to indicate what Staidey actually accomplished 
on the Congo. At the outset the area of his activities was 


restricted by the enterprise of the French traveller de Brazza, 
who, reaching Stanley Pool by a more northern route, placed — 
September and October 1880 — the neighbouring districts on the 
north bank of the Congo under French protection. De Brazza’s 
journey was directly inspired by Stanley’s discoveries, and thus 
early had those discoveries led to international rivalries. Not- 
withstanding this check Stanley, without much trouble with the 
natives, founded stations for his association along the banks of 
the river as high up as Stanley Falls. A more difficult task was 
the making of a road through the cataract region and the carry- 
ing over it in sections of four small steamers, all of which were 
launched on the middle river. This road-making exploit earned 
for Stanley from the natives the name of Bida Matari, the 
rock-breaker, the all-powerful — a fit description of the man 
who allowed no obstacles to turn him from the achievement 
of his purpose. 

Stanley returned to Europe in the middle of 1884 and attended 
the Berlin Conference of 1884-1885, which dealt with African 
affairs, acting as technical adviser of the American plenipoten- 
tiaries. While in Germany he lectured in various cities on the 
benefits which would result from the opening up of Central 
Africa, and found the Germans more alive than tlie British to the 
great interests at stake. The revelation of what the Association 
inlernaiionale had done intensified the struggle among the 
powders for the possession of African territory, Stanley did not 
return to the Congo on the recognition of the Free State but took 
up his residence in London. With James F. Hatton, a leading 
Manchester merchant, he promoted the Royal Congo Railway 
Company to connect Stanley Pool with the lower river, but the 
scheme at the lime came to nought, partly owing to the indiffe- 
rence of English capitalists and partly in consequence of a clause 
inimical to British interests in the charter which King Leopold 
proposed to grant the company. 

Though still an American citizen Stanley’s interests and ambi- 
tions were becoming distinctly British, his sympathies in that 
direction being joined to a personal loyalty to the king of the 
Belgians.^ A desire to serve both parties was one of the leading 
motives in his next African adventure. Stanley had become 
deeply interested in the schemes of Mr (afterwards wSir) William 
Mackinnon, chairmanof the British India Steam Navigation Com- 
pany, for establishing a British protectorate in East Equatorial 
Africa, and it was believed that this object could be furthered 
at the same time that relief was afforded to Emin Pasha {q^v,), 
governor of the Equatorial Province of Egypt, who had been 
isolated by the Mahdist rising of 1881-1885. Stanley agreed 
to conduct an expedition, nom&aiijrai the service of the khedive 
of Egypt, for the relief of major part of the funds 

needed was supplied by a committee, of which Ma<‘kinnon was 
chairman. Instead of choosing the direct route via Zanzibar or 
Mombasa, Stanley decided to go by way of the Congo, as thereby 
he would be able to render services to the infant Congo State, 
then encountering great difficulties with the Zanzibar Arabs 
established on the upper Congo. Stanley left Europe in January 
1887 and at 2 ^nzibar entered into an agreement with Tippoo 
Tib, the chief of the Congo Arabs, appointing him governor 
of Stanley Falls station on behalf of the Congo State, and 
making another arrangement with him to supply carriers for the 
Emin relief expedition. Stanley and Tippoo Tib travelled 
together up the Congo as far as Bangala, reached on the 30th of 
May. Thence Tippoo Tib went on to Stanley Falls and Stanley 
prepared for a journey to Albert Nyanza, where he expected to 
meet Emin. On the 15th of June Yambuya, on the lower 
Aruwimi, was reached, and here Stanley left his rear-guard 
under command of Major E. M. Barttelot and Mr J. S. Jameson. 
On the 28th Stanley and the advance-guard started for Albert 
Nyanza, “and until the 5th of December, for 160 days, we 
marched through the forest, bush and jungle, without ever having 
seen a bit of greensward of the size of a cottage chamber floon 

' Of the later policy pursued in the Congo State Stanley wrote, 
in 1896, that it was ** emng and ignorant.” To go back to the Congo 
*' would be to disturb a moral malaria injurious to the reorganizer ” 
(Autobiography, p. 537)^ 



STANLEY, T. 


Nothing but miles and mfles, endless miles of forest.** Starva- 
tion, fever, the hostility of the tribes, were daily incidents of this 
terrible march, during which Stanley lost nearly 50 % of his men. 
On the 13th of December Albert Nyanza was reached, and after 
some delay communication was opened with Emin, who came 
<k)Wn the lake from the Nile in a steamer, the two chiefs meeting 
on the 29th of April 1888. Disquieted by the non-arrival of his 
rearguard, Stanley retraced his steps, and on the 17th of August, 
a short distance above Yambuya, found that Tippoo Tib had 
broken faith, that Barttclot had been murdered, that Jameson 
(who soon afterwards died of fever) was absent at Stanley Falls, 
and that only one European, William Bonny, was left in the 
camp. Collecting those who survived of the rearguard Stanley 
for the third time traversed the primeval forest, and in January 
1889 all that was left of the expedition was assembled at All)ert 
Nyanza. Of 646 men with whom he entered the Congo, but 
246 remained. In April the return journey to Zanzibar by way 
of Uganda was begun, Emin reluctantly accompanying Stanley. 
On this homeward journey Stanley discovered Ruwenzori (the 
Mountains of the Moon), traced the course of the Semliki 
River, discovered Albert Edward Nyanza and the great south- 
western gulf of Victoria Nyanza. During his stay in the Congo 
forests he had also obtained much information concerning the 
pygmy tril)es. As to the political results of the expedition, 
Stanley’s proposals to Emin to hold the Equatorial Province for 
the Conp State or to move nearer Victoria Nyanza and enter 
the service of Mackinnon*s British East Africa Cfompany had not 
been accepted, but he concluded agreements with various chiefs 
in the lake regions in favour of Great Britain, agreements which 
were handed over to the East Africa Company. Zanzibar was 
reached on the 6th of December 1889 and the expedition was at 
an end. Stanley’s account of it, In Darkest A frica, was published 
(in six langucages) in 1890. 

Returning to England, Stanley was received with much 
honour, among the many distinctions conferred upon him being 
the degrees of D.C.L. from Oxford and of LL.D. from Cambridge 
and from Edinburgh. On the 12th of July 1890 ho married a 
lady whose graceful work as an artist was well known, Miss 
Dorothy Tennant, second daughter of Mr Charles Tennant, 
sometime M.P. for St Albans. Later in the year he visited the 
United Stales, where he made a pilgrimage to the places where 
his youth had been spent, and in 1891-1892 went to Australia 
and New Zealand on lecturing tours. On his return he was 
renaturalized as a British subject, and — at the solicitation of 
his wife — he stood at the general election in the summer of 1892 
as candidate for North Lambeth in the Liberal Unionist interest, 
being defeated by a small majority. In 1895 again stood for 
the same constituency and was elected, but he had no liking for 
parliamentary life, and (being also in ill-health) he did not seek 
re-election in 1900. In 1895 Stanley published My Early Travels 
4 ind Adventures in America and Asia, in which he retold the story 
of his experiences with the Red Indians and of his eastern journey 
of 1869-1870. In 1897 Stanley paid his last visit to Africa. He 
went to the Cape asthe guestof the British South Africa Company, 
spoke at the optming of the railway from the Cape to Bulawayo, 
visited the Victoria Falls of the 21 ambczi and had an interview 
with President Kniger, of whom he gives a characteristic pen- 
picture. One result of this journey was Through South Africa 
(1898), the last of his published works. In 1899 in recognition 
of his services in Africa he was made a Knight Grand Cross of 
the Bath. The last few years of his life were spent mainly in 
retirement on a small estate he had purchased, Furze Hill, near 
Pirbright. He died at his London residence in Richmond Terrace, 
Whitehall, on the loth of May 1904. After a service in West- 
minster Abbey he was buried at Pirbright on the 17th of May. 
His widow, I.ady Stanley, afterwards married, in 1907, Mr 
Henry Curtis, F.R.C.S. By Sir Henry Stanley she had a son, 
Denzil, bom 1896. 

In geographical discoveries Stanley accomplished more than 
iiny other explorer of Africa, with which continent his name is 
indissolubly connected. Notwithstanding his frequent conflicts 
Wth Arabs and negroes, he possessed in extraordinary degree 
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the power of managing native races; he was absolutely fearless 
and ever ready to sacrifice either himself or others to achieve his 
object. His books differ widely from the ordinary books of traveL ^ 
Stanley had a gift of dramatic narrative, and his power of 
portraiture was remarkable. Curiously, the least successful of 
liis works was the onlv one which he ca'^t in the form of fiction, 
My Kalulu, Prince, King and Slave, Another volume from his 
I)cn, My Dark Companions and their Strange Stories (1893), is 
a valuable contribution to folklore. 

The Autobiography of Sir Henry Morton Stanley, ccl. by Ins wife, 
Dorothy Stanley, appeared in 1909. Henry M. Stanley, the Story of 
his Life . . . (London, n.cl. [1872I), by C. Kowlancls, contains, 
notwithstanding many inaccuracies, valuable information coiiceni- 
ing his family and early career. The following books may also be 
coiisultcd : Mrs J. S. Jameson, Storv of the Pear Column of the 
Kmin Pasha Relief Expedition (1890); \V. G. Tkirttelot, The Life of 
Edmund Musgrave Uarttelot . . . (1890); H, Brude, Tippoo Tib, the 
Story of his Career in Central Africa (1907). (F. K. C.) 

STANLEY, THOMAS (1635 -1678), English poet and philo- 
sopher, son of Sir Thomas Stanley of Cumberlow, in Herts, was 
bom in 1625. His mother, Mary Hammond, was the cousin of 
Richard Lovelace, and Stanley was educated in company with 
the son of hklward Fairfax, the translator of Tasso. He pro- 
ceeded to Cambridge in 1637, in his thirteenth year, as a gentle- 
man commoner of Pembroke Hall. In 1641 he took his M.A. 
degree, but seems by that time to have proceeded to Oxford. He 
was wealthy, married early, and travelled much on the C'ontinent. 
lie was the friend and companion, and at need the helper, of 
many poets, and was himself both a writer and a translator of 
verse. His Poems appeared in 1647 ; his Europa, Cupid Crucified^ 
Venus Vigils y in 1640; \\\s Aurora and the Prince, [romiht Spanish 
of J. Perez de Montalvan, in 1647; Oronta, the Cyprian Virgin, 
from the Italian of G. Preti (1650); and Anacreon ; Bion ; 
Moschus ; Kisses by Secundus ... a volume of translations, in 
1651. Stanley’s most serious work in life, however, was his 
History of Philosophy, which appeared in three successive 
volumes between 1655 and i66t. A fourth volume (1662), 
bearing the title of History of Chaldaick Philosophy, was trans- 
lated into Latin by J. Le Clcrc (Amsterdam, 1690). The three 
earlier volumes were published in an enlarged Latin version by 
Godfrey Olearius (I-eipzig, 1711). In 1664 Stanley published in 
folio a monumental edition of the text of Aeschylus. He died at 
his lodgings in Suffolk Street, Strand, on the 12th of April 1678, 
and was buried in the church of St Martin-in-the-Fields. His 
portrait was painted by Sir Peter Lely; his wife was Dorothy, 
daughter and coheir of Sir James Emyon, of Flower, in North- 
amptonshire. Stanley is a very interesting transitional figure 
in English literature. Born into a later generation than that of 
Waller and Denham, he rejected their reforms, and was the last 
to cling obstinately to the old prosody and the conventional 
forms of fancy. He is the frankest of all English poets in his 
preference of decadent and Alexandrine schools of imagination ; 
among the ancients he admired Moschus, Ausonius, and the 
Pervigilium Veneris; among the moderns, Joannes Secundus, 
Gongora and Marino. I'he English metaphysical school closes 
in Stanley, in whom it finds its most delicate and autumnal 
exponent, who went on weaving his fantastic conceits in elal)or- 
ately artificial measures far into the days of Dryden and Butler. 
When Stanley turned to prose, however, his taste Ixtcaine trans- 
formed. He abandoned his decadents for the gravest masters of 
Hellenic thought. As an elegant scholar of the illuminative 
order, he sccuntd a very high place indeed throughout the second 
half of the 17th century. His History of Philosophy was long 
the principal authority on thC' PtoifDW!^ of thought in ancient 
Greece, it took the form of a series oficritical biographies of the 
f)hilosophers, beginning with Thales; what Stanley aimed at was 
the providing of necessary information concerning all “ those 
on whom the attribute of Wise was conferred.” He is par- 
ticularly full on the great Attic masters, and introduces, “ not 
as a comical divertisement for the reader, but as a necessary 
supplement to the life of Socrates,” a blank verse translation of 
the Clouds of Aristophanes. Bentley is said to have had a very 
high appreciation of his schoUrship, and to have made use of tW 
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poet’s copious notes^ still in manuscript (m the British Museum), 
on Callimachus. 

Stanley's original poems, which had been collected in 1651, were 
imp^ectly reprinted in Sir S. Egerton Brydges' edition of 150 
copies in but never since; his " Anacreon " was issued, with 
the Greek text, by Mr Bullen in 1892. His x)rose works have not 
been collected. (E. G.) 

STANLEY, SIR WILLIAM (1548-1630), English soldier and 
traitor, was the eldest son of Sir Rowland Stanley (d. 1612) of 
^ooton, Cheshire, a member of tho famous family of that name. 
As a volunteer under the duke of Alva he gained his earliest 
military ex|>eriences in the service of Spain; then about 1570 
he joined the English forces in Ireland, where he remained for 
fifteen years, being knighted by Sir William Drury in 1579. 
He was very prominent in the guerrilla warfare against the 
Irish rebels ; he was. made sheriff of Cork, and he acted as deputy 
for Sir John Norris, the president of Munster, where by 300 
executions he terrified the inhabitants tliat a man now may 
travel the whole country and none to molest him.” Having, 
says William Camden, “singulari fide ct fortitudine in Ilibernico 
beljp mcruerat,” he returned to England in October 1585, 
undoubtedly annoyed that his services had not been more 
generously rewarded. In December of this year, however, he 
crossed to the Netherlands with the English forces, but almost 

soon as he readied his destination he was sent to Ireland to 
collect recruits, of whom he enlisted about 1400. Although 
a strong Roman Catholic, Stanley had hitherto served Elizabeth 
loyally, but lingering in London on his return from his Irish 
errand, he seems to have entered into the schemes of the Jesuits 
against the queen, and he was probably aware of Anthony 
Babington’s plot. But the time for more active and personal 
treachery had not yet arrived, and with his Irish levies he 
reached Holland in August 1586, fought galkuitly at Zutphen 
and helped Sir William Pelham to seize Deventer. In spite 
of some romonstnuices, Stanley was made governor of this town, 
being given extended powers by Leicester, and his opportunity 
had now come. In January 4587 he surrendered Deventer 
to the Spaniards, and while most of his men entered the Sfianish 
service, he travelled to Madrid to discuss the projected invasion 
of England, his idea being to make Ireland the base for this 
undertaking. These and subsequent plans were ruined by the 
defeat of the Armajcla, but he made several journeys to Spain, 
and didj not abandon the hope that England might be invaded. 
In the intervals between his travels he fought under the Spanish 
flag in the Netherlaiids and in France. Later he beranie 
governor of Me.( hlin, and he died at Ghent on the 3rd of March 
1630. His descendant, William Stanley, was created a baronet 
in i66i, the male line of the family becoming extinct when 
Sir John Stanlcy-Errington, the 12th baronet, died in 1893. 

See K. Bagwell. Ireland under the Tudors (1H90), vol. iii,; and 
J. L. Motley, United Netherlands (3 9<m). vol. ii. 

STANNARD, JOSEPH (1796-1830), British paintcT, was 
bom in Norwich. He there received some training in art from 
Robert Ladhrooke, the brother-in-law of Crome, and he also 
visited Holland and studied the pictures of the Dutch masters. 
His short life — he died when he w^as thirty-four- was spent 
in his native town, and he contributed to the exhibitions of 
the Norwich Society, of which he was a member, and also 
occasionally showed his work in London. Most of his pictures 
represent coast subjects or river scenes, but he had some 
reputation as a portrait-painter also, and in this branch of 
practice he achieved locally a fair measure of success. In his 
large picture. ” The AnW^WiRer Frolic at Thorpe,” he com- 
bined landscape with portraiture. He attained no little skill 
as an etcher and published several plates which have a 
considerable degHfe of merit. 

STANNARIES (Lat. stannum^ Cornish, siiany tin), tin mines. 
Stannary courte exercised a jurisdiction peculiar to Cornwall 
and Devon. So far as regards Cornwall the jurisdiction is an 
immemorial one. By ancient charters, the tinners of Corn- 
wall were exempt from all other jurisdiction than that of the 
Stannary courts, except in cases affecting land, life and limb. 


The tin-mining industry of Cornwall, dating, as it does, from thei* 
very earliest times, was always prosecuted in accordance with a 
particular code of customs; the earliest charter which embodies 
them is that of Edmund, earl of Cornwall, but the freedom then 
^ured was rather confirmed than given for the first time, and 
it is impossible to say how far these customs of the stannaries 
courts go back. Twenty-four stannators were returned for the 
whole of Cornwall. Their meeting was termed a parliament, 
and when riiey assembled they cho.se a speaker. In earlier times, 
the combined tinners of Devon and Cornwall assembled on 
Kingston Down, a tract of highland on the Cornish side of the 
Tamar. After the charter of Earl Edmund, the Cornish stim- 
nators met (apparently) at Truro; those of Devonshire at 
Crockem Tor on Dartmoor. An officer was appointed by the 
duke of Cornwall or the Crown, who wa.s lord warden of the 
Kstannaries, and the parliaments were assembled by him from 
time to time, in order to revise old or to enact new laws. The 
last Cornish stannary parliament was held at Truro in 1752, 
For a long series of years little or no business was transacted in, 
the stannary courts; but the necessity for a court of peculiar 
jurisdiction, embracing mines and mining transactions of every 
description within the county of Cornwall having become more 
and more apparent, a committee was appointed to report on 
the subject, and an act of parliament was afterwards (1836) 
passed, suppressing the law courts of the stewards of the differ- 
ent stannaries, and giving to llie vice-warden their jurisdiction, 
besides confirming and enlarging the ancient e(juity juris- 
diction of that office. By the Stannaries Avt 1855 the respec- 
tive parliaments or stannaries courts of Cornwall and Devon 
were consolidated. From the judgments of the vice-warden 
an appeal lay to the lord warden, and from him to the Supreme 
Court. By the Stannaries Courts Abolition Act 1896 the 
jurisdiction of the courts was transferred to the county courts. 
The most important customs may be briefly stated ; (a) ” free 
tinners ” had the right to work upon rendering the “ toll-tin,” 
usually one-fifteenth of the produce, to the owner or lord of tlie 
soil ; (b) the right of ” tin-bounding,” that is, the right of bounding 
any unappropriated waste lands, or any several or enclosed 
lands which had once been waste land, subject to the custom 
and to the delivery of tin-toll. The bound was marked by 
turf or stone, and was about an acre in extent. 'The estate 
of a bounder in Devonsliire is real proper!}*, but in CornwaU 
is personal property. 

For many centuries a tax on the tin, after smelting, was 
paid to the earls and dukes of Cornwall. I'he smelted blocks 
were carried to certain towns (Liskeard, Lostwithiel, Penzance, 
Truro) to be coined, that is, a corner of the lilock was cut off, 
and the block was then stamped with the duchy seal as a guar- 
antee of the quality. By an act of 1838 llic "dues payable on 
the coinage of tin were abolished, and a compensation was 
awarded to the duchy instead of them. 

See T, Pearce, Laws and Customs of the Stannaries in the Counties 
of Cornwall and Devon (1725) ; Biiin bridge, Law of Mines and Minerals; 
G, K. Lewis, The Stannaries ; a Study of tJte English Tin Mines 
(“ Harvard Economic Stiulies," 1908). 

STANNITE, a rare mineral consisting of tin, copper and iron 
sulphide (a sulpho-stannate, CuaFeSnS,), containing, when pure, 
tin 27*5, copper 29* 5 %• It has a metallic lustre, and, when 
pure, is iron-black in colour : more often, however, it is bronze^ 
yellow, owing to tarnish or to the presence of intimately ad- 
mixed chalcopyrite : for this reason it is known to miners as 
” bell-metal-ore ” or as “ tin pyrites.” The hardness is 3i 
and the specific gravity 4-45. It usually occurs as granular 
to compact masses, rarely as ciy^stals. Minute crystals from 
Bolivia have been shown to be tetragonal and hemihedral, 
like chalcopyrite; and to be invariably twinned, giving rise to 
pseucjocubic formp. The mineral has been found in a number 
of Cornish tin mines, and was formerly worked to a limited 
extent as an ore, At ZinnwaJd in Bohemia it occurs with 
blende and galena, and in Bolivia, with silver ores. (L. J. S.) 

STANS, the capital of the eastern half; (or Nidwalden) of the 
Swiss, canton of Unterwaldem. It stands amid, orchards at a 
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height of 1493 ft. above the sea-level ori a plain at the north 
foot of the conical Stanserhorn (6238 ft.)* It is, by electric 
railv’ay, about 2 m. from Stansstad, its port on the south shore 
of the lake of Lucerne, and 12 m. from Engelberg (witli its great 
Benedictine monaster)', founded aljout 1120), now a much- 
frequented .summer resort, while there is also an electric rail- 
way from Stans up the Stanserhorn* In 1900 Stans had a 
population of 2798, all German-speaking and Romanists. 
Stans was the home of the Winkelried family (<7.v.) and has a 
modern monument to the memory of Arnold von Winkelricd, 
the legendary hero of the battle of Sempach (i3<S6). In 1481 thc^ 
holy Nicholas von der FI tic composed at Stans by his advice 
the strife between the Confederates, while in 1798 many persons 
were mas.sacred here by the French. (W. A, B. C.) 

STANSFELD, SIR JAMES (1820-1898), English politician, 
was bom at Moorlands, Halifax, on the 5th of October 1820, 
the son of James Stansfeld, a county-court judge. Ediu'ated 
at University College, London, he was called to the bar in 1849. 
In 1847 introduced through his father-in-law, W. H. 

Ashurst, to Mazzini, with whom he formed a close friendship. 
In 1859 he was returned to parliament as Radical member for 
Halifax, which town he continued to represent for over thirty- 
six years. He voted consistently on the Radical side, but his 
chief energies were devoted to promoting the cause of Italian 
unity. He was selected by Garibaldi as his ad\'iscr when the 
Italian patriot vi.sited England in 1862. In 1863 he moved 
in the House of Commons a resolution of sympathy with the 
Poles, and two months later was made a junior lord of the 
admiralty. In iS()4, as the result of charges made against him 
by the French autborilies, in connexion with Greco’s (tonspiracy 
against Napolcson ill., Disraeli, in the House of Commons, 
accused him of being “ in correspondence with the assassins 
of Europe.” Stansfeld was vigorously dc£cnd<?d by Bright 
and Forster, and his explanation was accepted as (jiiitc satis- 
factory by Palmerston. Nevertheless he only escaped a vote 
of censure by ten votes, and acxxjnliugJy rosign(‘d office. In 
1865 he was re-cK^cted for Halifax, and in i86() became under- 
secretary of state for India. In the llrst Gladstone admin- 
istration he h(?ld a varicjty of public offices, linally becoming* 
in 1871, the first president of the local gtivcrnment board. 
The remaindfT of his life was mainly spent in endeavouring to 
secure the rej)eal of the Contagious Diseases Acts, and in i886 
this object was attained. Li the same year Stansfeld again 
became prcsid<int of the local government board. He died 
on the 17th of February 1898. 

STANTON, EDWIN M^MASTERS (1814-1869), Amcjrican 
.statesman, was born at Steubenville, Oliio, on the 19th of 
December 1814. He attended Kenyon (College at Gambier, 
Ohio, from 1831 to 1833, was admitted to the bar in 1836, was 
prosecuting attorney of Harrison county in 1837-1839, and 
practised in Cadiz, O., until. 1839, when he returned to Steu- 
benville. In 1847 he removed to Pittsburg, Pennsylvania, 
where he took a leading place at the bar. (.)ne of Ins most 
famous cases was that of The State of Pennsylvania v. The 
Wheelifi^ and Belmont Bridge Company in which, 

as counsel for the stale, he invoked successfully the aid of the 
Federal government in preventing the construction of a bridge 
over the Ohio River at Wheeling, Virginia(now West Virginia)— 
on the ground that the structure would interfere with the navi- 
gation of that stream by citizens of Pennsylvania. His large 
practice before the United States Supreme Court caused him to 
remove to Washington in 1856. In 1858 he was sent to 
California by the United States attorney-general as .special 
Federal agent for the settlement of land claims, and he succeeded 
in breaking up a conspiracy by which the government would 
have been defrauded of vast tracts of land of almost inestimable 
value. Before the Civil War Stanton was a Democrat, imposed 
to slavery, but a firm defender of the constitutional rights of 
the slaveholders, and was a bitter opponent of Lincoln, whose 
party he then hated and distrusted. In the reorganization 
of President Buchanan’s cabinet in i860 Stanton became 
attooiey^gcneral, and he did what he could to strengthen the { 


weak policy of the president in the last months of his admin- 
istration, Although he had often violently dcnounc.ed 
President Lincoln, the latter thought he saw in Stanton 
a good war minister, and in January 1862 invited him 
into his cabinet, In his administration of the war offiioe 
Stanton was vigorou.s, rigid, and often harsh, and his peremp- 
tory manner, in .speech and correspondence, was the cause 
of considerable friction between the war department and tine 
generals, one of the la.st and most conspicuous instances being 
his controversy with General Sherman over the terms of 
surrender granted to J. E. Johnston’s army. But he removed a 
horde of fraudulent contractors, kept the armies in the field 
well equipped, and infused energy into procras-tinating generals. 
Not the least of his achievements was the peaceable disband- 
ment of 800,000 .soldiers at the end of tlic war. Remaining 
in the cabinet of Prcsidcul Andrew Johnson, Stanlon exerted 
all his energies toward thwarting the policies of that executive, 
especially those related to the reconstruction of the southern 
states. He expressed disapproval of the Tenure of Office 
Act, making the consent of Ihe Senate necessary for tlie removal 
of civil officers, and drafted the supjilementory ect on recon- 
struction, passed over the president’s veto on the jgth of July 
1S67. Stanton was finally asked to resign, and on his 
refusal to do so tlie president suspended him (Aug. 12) from 
ofiice and appointed General Grant (who had clisap])rovcd of 
the i.ecretary’s removal) secretary ad interim. When llic 
Senate, however, under the terms of the Tenure of Office Act, 
refused (Jan. 13, 1868) to concrur in the suspension, Grant 
left the office and Stanton returned to liis duties. On tlu; 
2 1 St of Felimary 1868 Johnson uppoinied GcncTal Lorenzo 
Thomas .s(*(Tetary of war ad interim, and ordered Stanton to 
vacate, but on tlu; same day the Senate upheld Stiuiton, and 
by way of reply ihe secretary made oath to a complaint against 
Thomas for violating tlie Tenure of Office Act, tmd invoked 
military protection from General Grant, who plai’id General 
E. A. Carr in charge; of the war department building, while 
Congress came to Stanton's rescue by iinpi^aching the presi- 
dent, the princijial article of impeachment being th-d. based on 
the removal of Stanton (see Johnson, Andkkw). Wluii the 
impeachment proceedings failed (May 26) Stanton resigned 
and returned to the practice of law. Jn 1869 President Grunt 
appointed him a justice of the United States Supreme Court, 
but he died on the 24th of December, four days after liis appoint- 
ment. Stanton had a violent temper and a sharp tongue, but 
he wa.s courageous, energetic, thoroughly honest and a genuine 
jiatriot. 

See George C. Gorham, Life and Public Services of Edwin M, 
Sbtnlnn (.i voJs., Bosloii, 1899), and Trank A. JTowor, Edwin 
M^:MasicYs Stanton : The Autocrat of Rebellion, Emanii pation, and 
licconstvuction (New York, 1905). 

STANTON, ELIZABETH CADY (1815-1902), American 
reformer, was born in Johnstown, New York, on the 12th of 
November 1815, the daughter of Daniel Cady ( 1 / 73 * i^ 59 )» 
a Federalist member of the National House of Representalive.s 
in 1815-18x7 and a justice of the supremo court of New York 
.stale in 1847-1855. She was educated at the Juhn.stown 
Acad(;my and at the Troy Female Seminary (now the Emma 
Willard School), where she graduated in 1832. In 1840 she 
married Henry Brewster Stanton (1805-1887), a lawyer and 
journalist, who had been a prominent abolitionist since his 
student days (1832-1834) in Lane Theological Seminary, anti 
who took her on a wedding journey to London, where he was a 
dcl(;gate to the World’s Anti-SlaNcry Convention. He was a 
member of the New York senate in 1850-1851, was one of the 
founders of the Republican party in New York, and from 1868 
until his death was on the .stuff of the New York Sun, Mrs 
Stanton, who had become intimately acquainted in London with 
Mrs Lucrctia iJott, one of the women delegat(;s barred from.thc 
anti-slavery convention, devoted herself to the cause of women’s 
rights. She did much by the circulation of petilion-s to secure 
the passage in New York in 1848 of a law giving a married woman 
property rights; and in the same year on the 19th and 2othiQf 
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June in Seneca Falls {q.v)t whither the Stantons had removed 
in 1847 from Boston, was held, chiefly under the leadership of 
Mrs Mott and Mrs Stanton, the first Woman’s Rights Con- 
vention. She spoke before the New York legislature on the 
rights of married women in 1854 and on drunkenness as a ground 
for divorce in i860, and for twenty-five years she annually 
addressed a committee of Congress urging an amendment to 
the Federal constitution giving certain privileges to women. 
With Parker Pillsbury (1809-1898) she edited in 1867-1870 
The Revolution, a radical newspaper, which in 1870 was con- 
solidated with the Christian Enquirer^ To the Woman^s Tribune 
she made important contributions, publi.shing in it serially 
parts of the Woman* s Bible (1895), which she and others pre- 
pared, and her personal reminiscences, published in 1898 
as Eighty Years and More, With Susan B. Anthony and 
Mathilda Joslyn Gage she wrote The History of Woman Suf- 
frage (3 vols., 1880-1886). She was president of the National 
Woman Suffrage Association in 1865-1890. Her daughter, 
Harriot Stanton Blatch (1856- ), also became prominent as 

a wwker for woman’s suffrage. 

STANYHURST, RICHARD (1547-1618), English translator 
of Virgil, was born in Dublin in 1547. His father was recorder 
of the city, and Speaker of the Irish House of Commons in 
1557, 1560 and 1568. Richard was sent in 1563 to University 
College, Oxford, and took his degree five years later. At 
Oxford he became intimate with Edmund Campian. After 
leaving the university lie studied law at Furnival’s Inn and 
Lincoln’s Inn. He contributed jn 1557 10 Holinshed’s Chroni- 
cles “ a plciyne and perfectc description of Ireland, and a 
history of the country during the reign henry VI 11 ., which 
were se^'srely criticized in Barnabe Rich’s Netv Description 
of Ireland (1610) as a misrepresentation of Irish affairs written 
from the English standpoint. After the death of his wife, Janet 
Barncwall, in 1579, Stanyhurst went to the Netherlands. After 
his second marriage, which took place before 1585, with Helen 
Copley, he became active in the Catholic cause, lie spent some 
time in Spain, ostensibly practising as a physician, but his 
real business seems to have been to keep Philip IT. informed of 
the state of Catholic interest in England. After his wife’s death 
in 1602 he took holy orders, and became chaplain to the an h- 
duke Albert in the Netherlands. He never returned to England, 
and died at Brussels, according to Wood, in 1618. He trans- 
lated int o English The First Foure Boohes of Virgil his Aeneis 
(Leiden, 1582), to give practical proof of the feasibility of 
Gabriel Harvey’s theory that classical rules of prosody could 
be successfully applied to English poetry. The translation is 
an unconscious burlesque of the original in a jargon arranged 
in what the writer called hexameters. Thomas Nashe in his 
preface to Greene’s Menaphon ridiculed this performance as 
his heroicall poetrie, infired ; ^ * with an hexameter furie 
• . . a patterne whereof 1 will propounde to your judge- 
ments. ... i 

Then did he* mrike lieavcn's vault to rebounde, with rounce robblc 
hobble 

Of ruffe ralfc roaring, with thwick thwack thurlcry bouncing.** 

This is a parody, but not a very extravagant one, of 
Stanyhurst’s vocabulary and metrical methods. r 

His son, William Stanyhurst (1602-1663), was a voluminous 
writer of Latin religious works, one of which, Dei immorialis 
in rorpore nwrtali patientis historia, was widely popular, and 
was translated into many languages. 

Only two copies of the original Lcidrn edition of Slanvhnrst*s 
translation of Virgil are known to be in t?xistence. In this' tnliticm 
his orth(igrapliical cranks are preserved. A reprint in 1 58 by Henry 
Byniieman ioriiis ihc basis of j, Maidment's wUtioir (Edmburgh, 
18.V)), and of Professor E. Arbor's reprint (18S0), which contains 
an excellent introduction. Stanyhursl's Latin works include 
De rebus in Hibernia uveitis (Antwerp, 158*0 and a life of St Patrick 

(1587)- 

STANZA (Low T^at. stantia, Ital, stantia or stanza), properly 
an apartment or storey in a house, the term being hence adopted 
for literary purposes to denote a complete section, of recurrent 
in a poem. A stanza is a strophe of two or more lines, j 


usually rhyming, but always recurring, the idea of fixed re- 
petition of form being essential to it. At the close of the 
1 6th century the word stanza began to be used with an ad- 
jective to designate a particular species, as the Spenserian 
stanza,” because Spenser had invented that nine-lined form 
for his Faerie Queen ; or ” Ariosto’s stanza ” as Drayton de- 
scribed what is now known as oitava rima, because Ariosto had 
written prominently in it. By “ stanzaic law ” is meant the 
law which regulates the form and succession of stanzas. The 
stanza is a modern development of the strophe of the ancients, 
modified by the requirements of rhyme. (See Vekse ; Strophe ; 
Spenserian Stanza.) 

STAPLE, a word which has had a curiou.s and interesting 
development of meaning. The O. Eng. stapul meant a prop or 
support, and is to be referred to the root seen in ‘'step,” 

stamp/’ A’c.; the meaning is also seen in the cognate Du. 
stapel, stocks, pile, Ger. Staffed, step of a ladder, 8:c. The 
application, in current usage, of the w’ord to a loop of wire or 
metal with two sharpened points used to fix a pin or bolt, or to 
fasten wire, 8:c., to wood, preserves the original sense. A special 
development in Low German of stapel gave the meaning of an 
orderly arranged heap of goods or stores, hence a store-house in 
which goods were arranged in a settled order, the idea of firmness 
or stability being that which runs through the changes of meaning 
to which the word has been subjected. This Low German word 
and sense was adapted in Old French as estaple, mod. etape, and 
applied to an established market or town, particularly to one 
which was the centre of the trade in some sptjcific commodity. 
Thence the word has in modern usage been transferred to a 
principal or chief commodity or article of con.5umption. 

In English economic history ihc term ” staple ” was applied 
to those towns which were appointed by the king as the centres 
for the trade of the company of the merchants of the staple. 
These merchants had a monopoly in the purchase and export 
of the staple commodities of England, viz. wool, woolfels, 
IcathtT, tin and lead. The merchants of the .staple were the 
origin of all English trading companies. The trade of the staple 
towns was under the management of a mayor and constables, 
sometimes appointed by the merchants themselves, sometimes 
by the mayor of the town and sometimes by the king himself. 
W. Stubbs {Const, Hist, vol. ii.) dates the growth of the system 
from the reign of Edward I. The monopolies of the staple 
were from time to time abolished and restored, but they were 
consolidated by a statute of 1353, the number and place of the 
staples lx‘ing fixed, the custom declared, and the rights and 
privileges of the merchants confirmed. (See C. Gross, Gild 
Merchants ; W. Cunningham, Growth of English Industry and 
Commerce.) 

STAPLEDON, WALTER DE (1261-1326), English bishop, 
was born at Annery in North Devon on the 1st of February 
1261. He became professor of canon law at Oxford and 
chaplain to Pope Clement V., and in 1307 was chosen bishop of 
Exeter. lie W'ent on errands to France for both Edward I. 
and Edward II., and attended the councils and parliaments of 
his lime. As lord high treasurer of England, an office to which 
he was appointed in 1320, the bishop was a.ssocialcd in the 
popular mind with the misdeeds of Edward II., and consequently, 
after the king fled before the advancing troops of Queen Isabella, 
he was murdered in London by the mob on the 15th of October 
1326. Stapledon is famous as the founder of Exeter College, 
Oxford, which originated in Stapledon Hall, estahli.shed in 1314 
by the bishop and his elder brother, Sir Richard Stapledon, 
a judge of the king’s bench. He also contributed very liberally 
to the rebuilding of his cathedral at Exeter. 

STAR, the general term for the luminous bodies seen in the 
heavens; used also by analogy for star-shaped ornaments (see 
Medal : Orders and Decoratiofts) or other objects, and figura- 
tively for persons of conspicuous brilliance. The word is 
common to many branches of languages ; in Teutonic two forms 
appear, starre or sterre (cf. Du. ster), and sterne or stern (cf. 
Ger. Stem, and the Scand. stjarna, stfema, &:c,). From 
Lat. Stella are derived Span, and Port, estrella, and Fr. etoile^ 
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The Greek is atrrrip, and the Sanskrit for siara. The | noticed that they fall into two fairly well-markcrl classes. The 
ultimate root is unknown, but may be connected with that j following table, based on S. C. Chandler’s “'rhird Catalogue” 
meaning “ to strew," and the word would thus mean the points ' {Astronomical Journal, vol. xvi.), supplemented bv A. W. 
of light scattered over the heavens. The study of the stars Roberts’s list of southern variables (ibid. vol. xxi,),' classifies 
is coeval wdth the birth of astronomy (see Astronomy : History) \ . the lengths of the periods of 330 stars, 
and among the earliest civilizations bene- 
ficent or malevolent influences were as- 
signed to them (see Astrology). With 
the development of observational astro- 
nomy the sidereal universe was arbitrarily 
divided into areas characterized by special 
assemblages of stars; these assemblages were named astcrisms 
or constellations, and each received a name suggested by 
mythological or other figures. The heavenly bodies fall into two 
classes : (i) the fixed stars, or stars proper, which retain the same 
relative position with respect to one another; and (2) the 
planets, which have motions of a distinctly individual character, 
and appear to wander among the stars proper. 

Numerous counts of the number of stars visible to the naked 
eye have been made; it is doubtful whether more than 2000 
can be seen at one time from any position on the earth. 

When a telescope is employed this number is enormously in- 
creased, and still more so with the introduction of photographu' 
methods; with modern appliances more than a hundred million 
of these objects may be rendered perceptible. 

The recognition of stars is primarily dependent on their 
brightness or “magnitude”; and it is clear that .stars admit 
of classifi(!ati()n on this basis. This was attemp)tcd 
Numberana Ptolemy, who termed the brightest stjirs “ of the 
o/ISe sJari. magnitude,” and the progressively fainter 
* stars of progressively greater magnitude. Ptolemy’s 
classification has been adopted as the basis of the more exactly 
quantitative modern system. In this system one star is defined 
to be unit magnitude higher than another if its light is le.s.s in 
the ratio i : 2’5i2. This ratio is adopted so that a difference 
of five magnitudes may correspond to a light-ratio of i : 100. 

This subject is treated in the article Photometry, Cklk.stial. 

The faintest stars visible to the naked eye on clear nights arc 
of about the sixth magnitude; exceptionally keen, well-trained 
eyes and clear moonless nights are necessary for the perception 
of stars of the seventh magnitude. According to E. Heis 
the numbers and magnitudes of stars between the north pole 
and a circle 35® south of the equator are : — 


I St mag. 

2nd mag. 

3 r(l muR. 

4th mag. 

5th mag. 

0th mag. 

14 i 

48 

IS* 

3*3 

854 

1 2010 


From the value of the light-ratio we can construct a table 
showing the number of stars of each magnitude which would 
together give as much light as a first magnitude star, viz. : — 


ist mag. 1 2ncl mag. 3rd mag. 

4th mag. 

5 th mag. 

I 

2i 

6 

lO 

40 


I 


100 


Comparing these figures with the numl)crs of .stars of each 
magnitude we notice that the total light emitted by all the 
stars of a given magnitude is fairly constant. 

Variable Although the majority of the .stars are 

unchanging in magnitude, there are many exceptions. Stars | 
whose brightness fluctuates are called variable stars. The . 
number of known objects of this class is being added to rapidly, 
and now amounts to over 4000. The systematic search made 1 
at Harvard Observatory is responsible for a large proportion 
of the recent discoveries. Many of these stars seem to vary i 
quite irregularly; the changes of magnitude do not recur in j 
any orderly way. Others, however, are periodic, that is to say, > 
the sequence of changes is repeated at regular intervals, and 
it is thus possible to predict when the maximum and minimum 
brightness will occur. Of the periodic variable stars, the 
lengths of the periods range from 3 hours 12 minutes, which 
is the shortest yet determined, to 610 days, the longest. When 
statistics of the lengths of the periods arc collected, it is at once 


It will be noticed that there are very few periods between 50 
and 150 days, that a considerable number are less than 50 days 
(actually a large majority of these are less than lo day.s), and 
that from 150 days upwards the number of periods increases to a 
maximum at about 350 days and then diminishes. We thus 
recognize two classes of variables, of which (i) ihc lon^-period 
variables have periods ranging in pnuTal from 150 to 450 day.s, 
though a few are outside these limits, and (2) the short-period 
variables have periods less than 50 days (in th(‘ iiiajority of cases 
less than 10 day.s). There is some over-la[)ping of these two 
chesses as regards length of period, and it is doubtful in which 
('lass some stars, whose periods are between 10 days and 150 days, 
.should be placed ; but the two classes are (jiiite distinct physically, 
and the variability depends on entirely different causes. 

Lon^- period Variables, — 1'he best known and star of 

this class is Mira or 0 Ceti. This was tin* tirsl v;i.riable star to lu‘ 
discovered, having been notic(?d in 150b by David J^ibrieius, who 
thought it W'as a new star (a Nova). 'J'he varying brightiuvss, 
ranging from th(^ ninth to the soeoiid magnitude, w.'is n'cognized 
in 1(>3C) by John Phocylides llolwarda, and in i(>(7 Ismael Ikmlliau 
(i()05 1004) established a periodicity of 33^ days. Althougli the 
periodic outbursts of light have taken plaei^ without intermission 
during the two and a half centuries lluit I In* star lias been under 
observation, they are somewhat irrt'gular. 'J’lie dittiTent maxima 
differ considerably in brightness; lluis in ioo(> (tlu^ brightest maxi- 
mum .since 177Q) the second magnitude was reacluul, t>ut in other 
years (as in i8()8) it has failed to rtw.h tlu^ liflli magnitude. The 
minima likewise arc? variable, but only slightly .‘•o. Also, the period 
varies somewhat; the maxima oc'our sometinif's early and sometimes 
late as comjiared with the mean jieriod, Inil llu^ ditt< 5 rence is never 
more than lorty days. No general law lias been discovered govern- 
ing these irregularities. The changtf of magnitude lakes place 
gradually, but the rise to maximum lirilliance is rallu.T mort^ rapid 
than the decline. Sptrtilroscojiic observation shows that the in- 
creased light accompanic's an actual jihysical change or conllagration 
in the star. The spectrum is of the third type wit li bright hydrogen 
emission lines (see Ixdow, of Stars). Stars having this type 

of speclruni are always variable, and a larg(? projiorlion of the more 
recf?ntly discovered long period variables have betrn detected through 
th(?ir characteristic spectrum. 

X Cygiii is another star of this class, remarkable for its range of 
magnitude. In its period of days it fluctuati^s between the 
thirteenth and th(; fourth magnitudes; thus at maximum it emits 
.|ooo times as much light as at minimum, 't he nn^an rangt* of 73 
long jieriod variabUts observed at Harvard {Harvard Annals, vol. 
Iviii) was five magnitude's. Anoth(*r variabh?, It Normac:,* is ol 
int(Test as having a pronounced double maxirniini in each jicriod. 

It is natural to comjiare tht^ periodic outbursts /iccurring in ihonr 
stars with the outbursts of activity on the sun, wluch hav<! a period 
of alxmt elev(!n years. In I with cases no (ixtratieous cause can be 
assigned; the period seems to be, inherent in the star itself and not 
to be dttermined by the revolution of a salijllile (uo varialiility of 
the line-of-sight motion of Mira lias Ihm-ji found, so Diat it is jirobably 
not accompanied by any large comjianion). In both cases tlie rise 
to a maximum is more raxiid than the d<*cliii(^ to a iniiiiniuru, and in 
fact some of the minor peculiarities of the sunsj»ol curve are closely 
imitat.(Ml by the light-curves of variable stars. 11. II, 'furner has 
analyses! harmonically the light-curves of a nuiiiber of long-pcjriod' 
variabltjs, and lias shown that wJjen they are arn!.ng<?d in a natural 
series the sun takes its jilace in thi; series m ar, ))ut not actually at, 
one end. It is necessary lo supjiostJ, il the analogy is to hold, that 
the sun is brightest when suii.sjiots and faculae are most numerous; 
this is by no means unlikely. On the oHut hand, the variations 
in the light of the sun must be very small comJ)art^d with the 
enormous fluctuations in the light of variable stars. Mo^^over, the 
solar period (11 years) is lar outside the limits of the jieriods of 

1 Variable stars (excejit those sufficiently briglit to have n.'ceived 
special name.s) are denoted by th(^ capital h.fters K to /, followed by 
the name of the conslelkition. The first nine ^'ariabI<rs recognized 
in each constellation are denoted by single letters, after wliick 
combuiations KK, KS, &c., arc used. 
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variables. It is therefore perhaps misleading actuahv to class the 
sun with them; but it seems highly probable that whatever cause 
produces the periodic outbursts of spots and faculae on our sun 
differs only in degree from tliat which, in stars under a different 
physical condition of pressure and temperature, results in the 
gigantic conflagrations which we have been considering. 

^hort-period Variahlcs.- Bcsulan the shortness of the period these 
variables possess other cliaracteristics which differentiate them 
from the long-period variables. The range of variation is much 
sipiallar, the difference between maxinium and minimum rarely 
exceeding two magniludcjs. Also the variations recur with perfect 
regularity, Tlwjre is reason to btslievc tliat all the stars of this class 
arc binary systems, and that the variations of lirightness arc deter- 
mined by the <1 iff credit asj^ccts presented by the two component 
stars during the period of revolution. There are several welU 
markc^d varieties of short-period variables; the most important ore 
t^ifiod by the stars Algol, I-yrao, ( Geminorum and B C(^i)hei. 

In the Algol variables one of the component stars is dark (that 
is fo say, dark in comparison with the other) , and once in each revolu- 
tion, passing between us and the bright component, jiartially hides 
it. This class of variables is accordingly chajractcrized by the fact 
that for the greater ])art of the period the star shines steadily w’ith 
its maximum brilliancy, but fades away for a short time during each 
period. The variability of Algol {$ Persci) was discovered in 1783 
by John Goodrieke (i7().4-i786), but, judging from its name, wliicii 
signifies *' the demon, *Mt seems possible that its ])eculiarily may have 
been known to the ancient astronomers. Algol is ordinarily of 
magnitude 2*3, but once in a period of 2<’* 20^- 49“** it suffers jiartial 
eclipse and fadt^s to magnitude 3*5. The duration of each (^clij)se is 
Oj hours. Ever since the variability of Algol w'as observed it was 
susj)ccted to bo duo to a partial eclij^se of the star by a dark body 
nearly as large as itself revolving round it; but the cxydanaliou 
renuitncd mcindy a surmise until K. i-i. Vogel of Potsdam, by 
repeated ineasiinuncnts of the motion of Algol in th(i line of sight, 
showed tliat the star is always receding from us before the loss of 
light and approaehiTig us ai terwards. This Usaves no ro(»m lor doubt 
tliat an invisible companion passc-s bi5twecn us ami Algol about the 
time the diminiiiiou t>f light takes jdace, and so jmjves the correct- 
ness of the explanation. The diimuisions of tlui Algol sysbnn have 
been calculated, with the result tliat Algol a])pears to iiavo a diameter 
of 1,000,000 in, an. I its companion a diaimdtjr of 830,000 in.; the 
distance between the-ir centres cannot bo deduced an itliout making 
certain doubtful assumptions, but may be about 3,ooo,oc»o m. 
When this distance is compared with those j)revailing in the 
solar sysUmi, it sciuus an (!xtraordinn.rily small separation between 
two such l.irge bodies; we sluill, however, proseutly come across 
systems in which the two com])onents revolve almost or aclually 
in contact. About 3b Algol variables win-e known in 1907; Ihe 
variables of this class are th<^ most iliHicidt to dottset, for the short 


period of obscuration may easily escape notice unless the star is 
watched continuously. 

The variable star 0 Lyrae, which is typical of aiiollior class, was 
also discovered by Gooilricke in 1784. It differs fnun 1he Algol 
type in liiiving two unequal minima separated by two equal maxima. 
I'hus in a period i2‘i- 22*’- from a maximum of magnitude 
3*4 it falls to 3’9, ris(ts again to 3 Mj then fall:’, fo 4-3 and returns 
to magnitude .p.p Tlie changes take place coiitinuoii.sly, so that 
there is no period of steady luminosity. The liy]K>Llu‘sis of (i. W. 
Myers (Astro physical Journal, vol. vii.) affords at least a i)artial 
cxplanaiion of the phenomena. Two stars an? su])))osed to revolve 
about one another nearly or actiuilly in contact. In such a system 
the tidal loiccs must be V(?ry great, and under their influenoi? the 
stars w’ill not b<* spherical, but will b(? (dongated in the dire,c.lion of 
the line joining their centres. When the line of ceaitres is at right 
angles to our line of sight, the stars present to us their greaU'st 
apparent surface, and therefore send us the maximum light, 'riiis 
happens twice in a revolution. As the line of centre's beconu's more 
oblique, the surface is seen more and more loreshorlt?iied and the 
brilliancy diminisht's continuously. Supposing that the two stars 
are of unetpial surt.ice brilliancy, the magnitude at miiiimiim will 
depend on which of the two stars is the nearer to us, accordingly 
there are two uiu'qual minima in each revolution. When the two 
stars are of equal brilliancy the minima are equal; this is the case 
in variables of the ( Geminorum type. When the orbits arc 
eccentric, the tiilal disturbance varying with the distance bv?tween 
the two components will ])r()bably cause cliaiigt?s in their absolute 
brilliancy; the variation due to change in the aspect of the system 
presented to us may thus be su])])lementcd by a real intrinsic varia- 
tion, both, however, being regulated by the orbital motion. A large 
eccentricity also produces an unsymmetrical light variation, the 
minimum occurring at a time not midway between two maxima; 
stars of this character arc called Copheid variables, after the typical 
star B CepheL All the best -known short-period variables liavc 
been proved be binary systems spectroscopically, and to have 
periods correAii^in^ with the period of light variation, so that to 
this extent tlAA[i||^eris we have described is well founded ; but 
it is whole explanation. S. Albrecht has shown 

xo ujffibers of I Cephei class for which both the 
lihe lighWariationrare thoroughly known, the maximum 
light' altilrays occurs approximately at the time when the brighter 


component is approaching us most rapidly; this relation, which 
seems to be well established, is a most perplexing one. 

No hard and fast physical distinction can be drawn between the 
various classes of snort-period variables; as the distance? between 
the components diminishes the Algol variable mei^ges insensibly into 
the fi Lyrae type. The latter, on the other hand, is perhaps connected 
by insensible gradations with the ordinary simple star. Sir G. H. 
Darwin and H. Poincare have investigated the forms taken up by 
rotating masses of fluid. When the angular momentum is too 
great for the usual spheroidal form to persist, this gives jdacc to an 
ellipsoid with three unequal axes; this is succeeded by a pear-sliaj)ed 
form. The subsequent sequence of events cannot be traced with 
certainty, but it scorns likely that the pear-shaped form is succeeded 
by an hourglass-shaped form, which finally separates at the neck 
into two masses of fluid. Ellipsoidal, pear-sliaped or hourglass- 
shaped stars would all give rise to the phenomena of a short-period 
variable, and doubtless examples of these intermediate forms exist. 

Certain clusters contain a remarkable number of short-period 
variables. Thus the cluster Messier 5 was found at Harvard to 
contain 183 variables out of 900 stars examined. Solon I, Bailey, 
on examining 63 of them, found that with one exception tbeir 
periods lay between io'‘- 48"'- and 14''- 59”’ , and the range of varia- 
tion between 07 and 1*4 magnitudes. Moreovtn*, the light-curves 
w(?rc all of a uniform type, a distinctive feature of " cluster variables ** 
Iwing the rapid rise to a maximum and slow decline. 

Temporary Stars or Novas . — From time to time a star, liitherto 
too faint to be notict?al)le, blazes out and becomes a prominent object, 
and th(?n slowly fades into obscurity. According to Miss Agnes 
Clcrkc there are records of ten such stars appearing between 
134 B.c. and A.D. 1300. Since that time nine novas have ap})eared, 
which have attained naked-eye visibility; and in rcjcent years a 
number of very faint objects of the same class have b(*(Mi dt-tected. 
The brighlesl star of all these was the famous " Tyclio's riar " in 
Cassiopeia. U was first observed on the 6th of Nov<'mb(?r 1372 by 
Wolfgang Schuler. In five days its light liad reached tht? first 
magnitude, and a little later it even equalled Venus in brilliancy 
and was obvServ<?(l in full daylight. After three weeks it began to 
decline, but the star did not ImaDy disapp(?ar until March i'574. 
** Kepler’s ” nova in Ophiuchus broke out in 1604 and attained a 
brightness groatt'T than that of Jupiter; it likewise gradually waned, 
and (livsappear(?d alter about fifteen months. For nearly three 
c<?nturit?s after tht'sc two remarkable stars no nova attained a 
brilliancy great(?r than that of the ordinary stars, until in Tqot 
Nova Perse! apptjared. This star was discovered by T. D. Anderson 
on ihe 2ist-22ncl of February, its magnitude at that time being 
27. In the next two days it reache.d zero magnitude, thii.s becoming 
the brightest star in the northern heavens, but after that it rajiidly 
decreased. On the 13th of March it was of the fourth magnitude; 
during the next three months it oscillated many times Vx'tween 
magnitude's 4 and 6, and by the end of the year it had faded to 
the seventh magnitude. In July 1903 it was of tlie twelfth magni- 
tude, ami its light has remained constant since liien. In 1h<? case' 
t>f tliis star there? is evidence that the outburst must have been 
extremely rapid, for the region wh<?re Nova Persei app(?are(l had 
been i)h(>togra])iu?cl repeati?dly at Harvard (luring February, and 
in particular no trace of the star was found on a ] date taken On the 
19th of February, which showed eleventh magnitude stars. 'I'hus 
a rise of at least ('ight magnitudes in two days must ha\'e occurrcid. 

On the 2 1 St of August, six months after the discovery of Nova 
Persei, C. Klii.mmarion and K. M. Antoniadi discovered that a nebula 
surroundtO it. SubwSequent i)hotogra])hs showed that this nebula, 
which consisted mainly of two incomplete rings of nebulosity, was 
ex])an(liug tmt wards at the rate of from 2* to 3'' ])er day. This 
exjxmsion continued at the same rate until thi? following year. 
SjJcctrosco])ic examination had already suggested prodigious v^elnci- 
tie:; of the order of looo m. per second in the gast's of the atino- 
sphere of the nova; but the velocity implied by this ex])ansion of the 
nebula W'as unpn'ceclcntcd and comparable only with the A-elocity 
of light. The suggestion was made, and seems to be the true 
cx])lanation, that what was actually witnessed was the wave of light 
due to the outburst of the nova, spreading outwards with its velocity 
of 1 86,000 m. per second, and rendering luminous as it r(?ached 
them the j)articlos of a pre-existing nebula, whose own light had been 
too faint to be visible. 

Two possible explanations of the phenomena of temporary stars 
have been held. The collision theory supposes that the outburst 
is the result of a collision between two stars or between a star and 
a swarm of mc'teoric or nebulous matter. The explosion theory 
regards the outburst as similar to the outbreak of activity of a long- 
period variable. Probably the latter hypothesis is the one more 
generally accepted now. There is one unique star, which is of 
special interest as occupying rather an intermediate position betw cen 
a nova and a long-period variable. This is the southern star 
7 ) Argus (sometines called v Carinae). From 1750 until about 1832 
it seems to have varied irregularly between the second and the fourth 
magnitudes. For the next ten years it slowly increascKl (though 
with slight clieck), and in 1843 was nearly as bright as Sirius; since 
then it has slowly faded, but it was not till 1869 that it ceased to be 
visible to the naked eye. It is now about magnitude 7 ‘5. The 
slowness both of the rise and decline is in great contrast with the 
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V Arfjus is surrounded by a nebula, the famous 
; in this respect it resembles Nova Persci, 

System oj Stars , — On examining the stars telescopically, many 
which appear single to the unaided eye are found to be composed 
of two or more stars venr close together. In some 
cases the proximity is only apparent; one star may 
be really at a vast distance behind the other, but, 
being in tlie same line of vision, they appear close together. In 
many case's, however, two or more stars are really connected, 
and their clistan(X3 from one another is (from the aslroiiomioal 
standpoint) small. The ev'idcnce of this connexion is of two 
kinds. In a number of cases measures of the relative positions 
of the two str.rs, continued for many years, have shown that 
they are revolving about a common amtre; when this is so 
there can be no doubt that they form a binary system, and that 
the two components move in elliptic orbits about the common 
centre of mass, controlled by their mutual gnavitation. But 
these cases form a V('ry small proportion of the total number 
of double stars. In many other double .stars the two com- 
ponents have very nearly the same proper motion. Unless 
this is a mt're coincidence, it implies that the two stars are nearly 
at Ih'i f.aine distance from us. For otherwise, if they had from 
some unknown cause the same actual motion, the apparent motion 
in arc would be different. We can therefore infer that the tvro 
stars are really comparatively close together, and, moreover, 
since tlicy liave the same proi-er motion, lliat ihry remain close 
tcygcther. 'Fhey may thus be fairly regarded as const ituiing 
a binary sysiem, though the gravitational attraci'i.m between 
some f'i' Llie wider pairs must be very weak. 

Sc'veral double stars were obsf'rvecl during the 17th century, 
f Ursiio TM.’).joris bring tlu* lirst on record. In 17S4 Christian Mayer 
published a catalogue of all the (loul)lc stars then known, whicli 
cont iincsd 89 jiairs. Bc'twarn 1825 and 1827 F. G. W, .Struve at 
1 )orpal examiiK'd 120,000 stars, and found 3112 double stars wliost; 
distance a]>art: did not exceed 32^ W. S. Uuriiham’s Catatoaue 

of Uoultle Stars (ro<> 7 ) coiitains 13,653 pairs north of declination 
-3I^ UndoiibUuily a largo number of 11 n‘se are only optical pairs, 
but menj considerations of probaldity shrov that tluj majority must 
be ])Iiysically connected. For only 88 of Ihoin lias it been possible 
as yet to dednee a ])(?riod, and at least half of Iheso perawls an? 
v(5ry doubtful. Tlie rates of motion are so slow that many centuries' 
observations are need<*<l to determine the orl)il. 

Tlie most rapid visual binary (leaving aside Capella for the moment) 
is d Eqiiulei, which conpdetes a revolution in y/ yc^ars. Next to it 
come 13 Ceti, period 7*4 years, and « Pegasi, jxrriod xi’4 years. 
From a list of systems with dctenninecl ]H’riods given by Aitken 
(I.iYA' Ohservatnry llullclitiy No. 84) there arc 20 with jairiods less than 
50 years, and 16 between 50 and too years. 8 Jujunlei, 13 Ceti and 
K IVgasi are all extremely close pairs, au<l can only b<^ resolved witli 
the most powerful iiistrumenls. Capella. whose jutIocI is only 104 
days, was disrovered to be double liy means uf tlie spectroseoj)e, 
but has since lieen measured fr(?f|uently as a visual binary at Green- 
wich. \/ith the best instruments a star can be distinguisheti as 
double when the separation of the two components is a litlh* 
le: s than o'l". From the very few orbits that liave as yet beiui 
determined one interesting result lias been arrived at, Mc^st of thtr 
orliits tiro remarkably eccemric elli])ses, the average eccentricity 
being about 0*5. There is a very striking relation between life 
eccentricity and the period of a system; in geiunvU the binaries of 
longest period have the greattJst eccentricities. The relation api>li(:s 
not only to th(J visual but to tlie spectroscopic binaries; lh<!se, 
having shorter periods than the visual binaries, have generally 
quite small eccentricities. Another interesting feature is that, 
W'here the two comjionents differ in brightness, the fainter component 
is often the one jiossessing the greater mass. 

Far within the limit to which telescojiic vision can extend binary 
systems arc now' being found by the sptjclroscojie. The.se .sy.sU;n. ; 

a])])ear as a coniiocling link betwetm .short-period 
Spactro- variable stars on the one hand and telescopic double 
stars on the othtT. Stars of the class to which the Algol 
Binaries. variabh^s belongs w'ill ap] lear to us to viury only in 

the exceptional case when tht? plane of the orbit jiasses so near our 
sun that one body appears to jiass over the other and so causes 
an eclipse. Except when the line of sight is pcTjiendicular to the 
plane of the orbit, the revolution of the two bodies wdll result in 
a periodic variation of the motion in the line of .sight. Such a 
variation can be dcftecled by the sj)ectroscoi)C. If both the bodit;; 
are luminous, especially if they do not differ much in brilliancy, lh<j 
motion of re\'olution is show’n by a periodic doubling of the lines 
of the speclj’um; when cwie body is moving tow-ards us and the otlujr 
aw’ay their .sr>eclral lin<?s are di.splaced (according to Doppler'.s 
principle) in oi)j)osite directions, so that all the lines strong enough 
to appear in both spectra appear double; when the two bodies are in 


conjunction, and therefore moving transversely, their spijctra art' 
merged into one and show nothing unusual. More usually, howin iT, 
only one component is sufRcicnily luminous for its spectrum to 
appear; its orbital motion is then detected by a periodic change in 
the absolute displacement of its sy>ectral lines. Up fo 1905, 140 
spectroscopic binaries liad beim discovered; a list of these is given 
in the Lick Observatory Bulletin^ No. 79. Details of the calculated 
orbits of (>3 Hpectrosc\>pic bimiries are given in Publications of the 
Alleghany Observatory, vol. i. No. 21. According to W. W. Campbell 
one star in every seven examined is binary. 

\ continuous gradation can be traced from the most widely 
separated visual binaries, whose periods are many thousaml years, to 
spectroscopic binaries, Algol and /3 1 -yrae variables, tvho.sc periods 
arc a few hours and whose coiupcmi'iils may (‘ven be in contact, 
iuul from llu'se to dumb-bell sh.a]M‘d stars and finally to ordinary 
single stars. It is a legitimate speculation to sujjpose that those in 
the reverse orili'r are tin* stages in the eA'olution of a double star. 
As the simple star railiat.es lieat and contracts, it retains its angular 
momentum; when this is too great for tlu* spheroidal f(»rm to per- 
sist, tlie star may ultimately separate into two componimts, which 
arc driven farther and fartlier apart by their mutual tidt^s. 1'idal 
action also accounts for the jirogre.ssively inen^asing eccentricities 
of the orbits, already refiared to. This theory of tlu* genesis of 
double stars by fission is not, however, universally accepted; ia 
p.'xrticular objections have bei'U urged by ' 1 ‘. C. Chamlierlin and F. K. 
Kloulton. It is true that rcdalional instability alone is not com- 
petent to explain thi' separation into two components; but the exist- 
ence of gravitalion.al iiislabilil y, i>oinled out by J. H. Jeans, enable 
the iiriiicipal dilViouUies of Ille llu'ory to be surmounted. Wliils*. 
llu've is thu.s no well defined lower limit to the dimensions of systems 
of two shirs, on tlie other hand w-e cannot set any sujierior limit 
either to the numbi'r of stars which shall form a system or to the 
dimeivsions of that system. No star is altogether removed from 
the at trjwitions of its neighbours, and tlit*re are cases where some sort 
of coniu'xioii seems to relate stars which are widely si paratedin space, 
A curious CUSH* of this sort is that of tlie five stars 7, 8, « and f ol 
Ursa Major. These havi' projHT motions which are almost identical 
in amount and in direction. The agreement is too close to be dis- 
missed as a nu re coincidence, and it is confirmed by a cnrresjionding 
of tlu ir ratlial motions determined by the spectro.scojie; 
and y<‘1, si-eing Uiat ^ and Ih'.sae Majoris are 10'’ ajiarf, tjm.se two 
stars must be disUint from each other at least one-third of the dis- 
tance of eaclj from the sun; thus the members of this singujar 
groii]) are .s< paraled liy the ordinary stt^llar distances, and juobably 
cacji ha.s ni;ighboiii,H, Jiot belonging to tlu* system, wliiclj are closer 
to it than the ollii r four stars of the gioup. Further, F. Hertzspning 
has shown that Sirius also belongs to this same systt*m and shares 
its motion, notwithstanding that it is in a m^arly o]4>o.site jiart ol 
the sky. Jt is diJiicull to understand \slia1 may Im* the connexion 
bi.'i ween stars so widel>' siparale.d ; tromthe e<juality of their motions 
lh(;y must liavu bei-n widdy separati'd for a viTy long p^'riod. 

tjf iiiuUiple stars the most laiuous is (lOrionis, situated near the 
densest iiart of the great Orion nebula. It consists of four principal 
•stars and two faint com]>anions. I'Yom the mon* < mnplex 
systems of t his kind, we ])ass to tlie coiisideratiou of slar- 
ejusters, whicli an^ systems of stars in whicli (hecoiiipo- 
neiils are very miauious. When examined willi a telescope of powei 
jiisulficieiit to separate the imlividual stars, a cluster appears like 
a neiiula. The " beehive cluster " I’raesepe in (‘ancer is an exam]»K* 
Ilf an easily resolved cluster cimipu.sed ol iairly bright, stars. 'I he 
fcreal cluster in Jle.rciiles (Messier 13), on llu^ other hanrl, reijiiires 
the higliesl telescojiic power lor its c.oiu])let(^ resolution into stars. 
iHmbtless witli imjiroved lelesciqies many more ;i])jjarent nebulae 
would be shown to be clusterK, Inil there are certainly iiiany jieluile,'- 
whic.h are otherwise constituteil. Many of t]l<^ clusters are of viTy 
irregular forms, either showing no well markinl centre of conden 
si.lioTi, or else condtiised in slritams along ci rlaiii lines. Thtjre is. 
Ju^iwever, a well-marked tyjii; to which many ol tin- richest clusters 
belong; these are the globular dusters, 7 'hey have a symmetrical, 
circular siiape, the ooudeiisat ion increasing rajiidly towards the centre. 
The Hercules cluster is of lliis form; anotlier (ixaiiiph? is wCenlauri. 
in whicli ov'cr Ouoo stars have been counted, comprised within a 
circle oi about 40' diameter, 'riiese clusters jiiesent many unsolved 
problems. Thus Perriiie, from an examination of ten globnlai 
clusters (including Messier 13 and w Centaiiri), has found in each 
Case that the stars can be sejiarabtd into tw'o classes of magnitudes. 
Aliout one-third of the stars are betweim nuigiiit tides 11 and 13, 
and the remaining two-thirds are litdwei n magnitudes I5'5 and 16*5, 
SUirs ol magnitudes inlermeiliate between these two groups are 
almost entirely absent. 'Ihus each cluster serins to consist of two 
kinds of stars, which we may distinguish as bright and faint; the 
bright .stars arc all aj ‘proximal (^ly of oiui standard siy.e, and the faint 
sUifs of another standard size and brightness. 

The que.stion of the stability of thc;se clusters is one of much 
interest. The mutual gravitation of a larger number of stars crowded 
in a comparalivtrly small sjiace must be considerabk?, and the indivi- 
dual stars must move in irregular orbits under their mutual attrac- 
tiuns. It does not seem jirobable, liowever, that tJiey can (rscape tli;? 
fate of ultimately condensing into one confused m e,s. If this .‘ur' 
mibc be correct, we are witnessing in clu.ster.s a counter-proce.ss of 
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evolution to that which is faking place in double stars; the latter 
a])])car to be separating from a single original mass and the former 
cemdensing into one. 

Colours and Spectra of Stars.— -The brighter stars show a 
marked variety of colour in their light, and with the aid of a 
telcsc(jpe a still greater diversity is noticeable. It is, 
Coiomn* however, only the red stars that form a clearly marked 
class by themselves. For purposes of precise scientific investi- 
gation the stud)' of spectra is generally more suitable than the 
vague and unsalisf actor)- estimates of colour, which differ with 
different observers. Of the first magnitude red stars An tares 
IS the most cl(?eply coloured, Betelgeux, Altlebaran and Arcturus 
being successively less conspicuously red. Systematic study 
of red stars dates from the publication in j866 of Schjellerup^s 
Catalofiue^ containing a list of 280 of them. 

The two comiKjncnts of double stars often exhibit complementary 
colours. As a rule contrasted colours are shown by pairs having a 
l)right and a faint component which arc relatively wide apart; 
brilliant white stars frcnjiieiitly have a blue attendant— this is 
instanced in the case of Kegulus and Jtigel. That the effect is due 
to a real diffenmee in the charact(^r of the light from the two compo- 
nents has been shown by spectrum analysis, but it is probably 
exaggerated by contrast. 

The occurrence of change, cither periodic or irregular, in the 
colour of individual stars, has been suspected by many observers; 
but such a colour-variability is necessarily very dilTicult to establish. 
A possible change of colour in the case of Sirius is noteworthy. In 
modem times Sirius has always btsm a typical white or bluish-white 
star, but a number of classical writers refer to it as red or fiery. There 
is perhaps room for doubt as to the jireciso signilicance of the words 
used; but the fact that Ptolemy classes Sirius with Antar(?s, Aldc- 
baran, Arcturus, Botelgeux and Procyon as “ fiery red ** 
as com])are(l with all the other bright stars which arc " yellow 
((dy$ot) seems almost conclusive that Sirius was then a Tcd star. 

V^en examined with tlic spectroscope the light of the stars is 
found to resemble generally that of thcsuri.‘y,^ie spectrum consists 
of a continuous band of light c^i^ed by a gi eatcr or 
Spectrs of number of dark absorjition lines or bands. As in 
storg, the case of tJuj sun, this indicates an incandescent Ixidy 
which might be solid, licpiid, or a not too rare gas, surrounded by 
and seen through an atmos|)hcrc of somewhat coolcjr gases and 
vapours; it is this cooler envelope whose nature the spectroscojic 
reveals to us, and in it the presence of many terrestrial elements 
has been detected by identifying in the spectrum their characteristic 
absorjition lines. Stellar spectroscopy dates from i«62, when Sir 
William Huggins (with a small slit-spectroscope attached to an 
S-in, telescope) measured the positions of the chief lines in the 
spectra of about forty stars. In 1876 he successfully aiiplied 
photography to the study of the ultra-violet region of stellar spectra. 
Various schemes of classification of spectra have been used. The 
earliest is that due to A, Secchi (1863-1 80;) who distinguished four 
*“ types subsequent research, whilst slightly modifying, has in the 
main confirmed this classification. Secchi 's Type I. or '* Sirian 
type includes most of the bright white stars, such as Sirius, Vega, 
Rigel, &c.; it is characterized by strong broad hydrogen lines, 
which arc often the only absorption lines visible. Type 11 . includes 
the “Solar*' stars, as Ca])ella, Arcturus, Procyon, Alclebaran; 
their spectra are similar to that of the sun, being crossed by very 
numerous fine lines, mostly due to vapours of metals. The great 
majority of the visible stars belong to these first two types. Type III. 
or “ Antarian “ stars are of a reddish colour, such as Antarcs, 
Betclgeux, Mira, and many of the long* period variables. The 
spectrum, which closely rest'mbles that of a sunsjxit, is marked by 
flutings or bands of lines sharjily bounded on the violet side and 
fading off towards the red. It has been shown by A. Fowler that 
these fill tings are due to titanium oxide; this probably indicates 
a relatively low teiiij)eratun\ for at a high temperature all compounds 
would be dissociated. Type IV. also consists of red stars with 
banded spectra, but the bands differ in arrangement and appearance 
irom those in tluj third t)’pt', and are sharply boumled on the red 
.side. These stars are also believed to have? a comparatively low 
surface lemjieratun?, and the Ixinds are attributed to the presence 
of coiiqioiiiuls of carbon. About 230 Type IV. stars are known, 
but none con.si)icuc>us; 19 Piscium, the brightest, is of magnitude 5*3^ 

Other chissifications which are extensively ustul are those 
respectively of K. * 1 - 1 .' V«>gel, J. N. Lockyor and the Draper 
Catalogue. The divergenct's depend mainly on the different 
views taken by their authors as to the order of stellar evolu- 
tion. Apart from these considerations, the chief modification 
in the classification introduced by more recent investigators 
has been to scjparate Socchi's Type I. into two di\’isions, called 
helium and hydrogen stars resjM'Ctively. The former are often 
called “ Orion “ stars, as all the brighter stars in that constellation 
with the exception of Betelgeux belong to the helium type. Helium 
stars are g(*nerally considered to be the hottest and most luminous 
(in proportion to size) of all the stars. T\’pe II. is now* subdivided 
into " ftocyon," “ Solar “ and * ‘ Arcturian stars. The “ Procyon “ 


or calcium stars form a transition between T3rpc I. and Type 11^ 
proper, and show the lines of calcium besides those of hydrogen. 
An important variety of Type III. sjicctra has been recognized, in 
which, as well as the usual absorption bands, bright emission lines 
of hydrogen appear; stars having this particular spectrum are always 
variable. Finally, a fifth type has been added, the Wolf-Rayet 
stars; these show a spectrum crossed by the usual dark lines and 
bands, but showing also bright emission bands of blue and yellow 
light. About 100 Wolf-Rayet stars arc known, of which 7 Vclorum 
is the brightest; they arc confined to the region of the Milky Way and 
the Magellanic Clouds. (See Planet.) 

Evolution of Stars . — The absence of the distinctive lines of an 
clement in the spectrum does not by any means signify that that 
clement is wanting or scarce in the star. The spectroscope only 
yields information about the thin outer envelope of the star; and 
even here elements may be present which do not reveal themselves, 
for the spectrum shown depends very greatly on the temjierature 
and pressure. Stars of the different types are therefore not neces- 
sarily of different chemical constitution, but rather are in diflicrent 
])hysical conditions, and it is generally believed that every star in 
the course of its existence passes through stages corresponding to 
all (or most of) the different types. The stars are known to be 
continually losing enormous quantities of energy by radiating their 
heat into space. Ordinary solid or liquid masses would cool very 
rapidly from this cau.se and would soon cease to shine. But a 
globe of gaseous matter under similar conditions will continually 
contract in volume, and in so doing transforms jiotcntial energy into 
heat. It was shown by Homer Lane that a mass of gas held in 
equilibrium by the mutual gravitation of its piirts actually grows 
hotter thniugh radiating heat; the heat gained by the resulting 
contraction more than counterbalances that lost by radiation. Thus 
in the first stage of a star's history we find it gradually condensing 
from a highly diffused gaseous state, and growing hottisr as it does 
so. But this cannot continue indefinitely; when the density is too 
great the matter ceases to behave as a true gas, and the contraction 
is insufficit'nt to maintain the heat. Thus in the second stage the 
star is still contracting, but its temperature is decreasing.' The 
greatest temperature attained is not tlic same for all stars, but 
dc])ends on the mass of the star. It is, however, important to bear 
in mind that Lane’s theory is concerned with the temperature 
of the body of the star; the temperature of the jihotosiihere and 
absorbing layers, with which we are chiefly concernixl, does not 
necessarily follow the same law. It depends on the rapidity with 
which convection currents can sujqdy heat from the interior to 
re])lacc that radiated, and on a number of other nicely balanced 
circumstances which cannot well be calculated. 

Conflicting opinions are held as to the various steps in the process 
of evolution and the order in which the various types succeed one 
another, but the following perhaps represents in the main the most 
generally accepted view, starting from a widely diffused nebula, 
more or less uniform, wc find that, in consequence of gravitational 
instability, it will tend to condense about a number of nuclei. 
Jeans has even estimated theoretically the average distances a^iart 
of these nuclei, and has shown that it agrees in order of magnitude 
with the observed distances of the stars from one another (Astro- 
physical Journal y vol. xxii.). As the first condensation takes place, 
the resulting development of heat causes the h^^drogen, helium and 
light gases to be expelled. This may explain the existence of 
gaseous nebulae, which arc often found intimately associated with 
star-clusters, a good example being the nebulosity surrounding th(? 
Pleiades. As the nuclei grow by the attraction of matter they bt^gin 
to be canablc of retaining the lighter gases, and atin()S])liercs of hydro- 
gen anu helium are formed. The temperature of the photosphere 
at this stage has reached a maximum, and the star is now of the 
helium type. Then follows a gradual absorption of first the helium 
and then the hydrogen, the photosphere grows continually cooler, 
and the star passes successively through the stages exemplified 
by Sirius, Procyon, the Sun, Arcturus and Antares. Some authori- 
ties, however, consider the Antarian (Type III.) .stars to be in a very 
early stage of development and to precede the helium stars in tho 
order of evolution; in that case they are in the stage when the 
tt'mperature is still rising, Tyjie IV. (carbon) stars are jilacctl 
last in the scries by all authorities; they seem, however, to follow 
more directly the solar stars than the Antarian. If tin* latter ard 
consideretl to be in an early state this presents no difficulty; but 
if both Antarian and carbon stars arc held to be evolved from solat 
stars, w'e may consider them to be, not successiNc, but parallel 
stages of development, the chemical constitution of the star deciding 
w'hcther it shall pass into the third or fourth type. The Wolf- 
Rayet stars must probably be assigned to the earliest period of 
evolution; they are perlmps semi-nebulous. In this connexion 
it may lie noted that the spectrum of Nova Persei, after passing 
through a stage in which it resembled that of a planetary nebula, 
has now become of the Wolf-Rayet type. 

Density of Stars . — Interesting light is thrown on the question of 
the physical state of the stars by some evidence which we possess 
as to their densities. The mean density of the sun is about if times 
that of water; but many of the stars, especially the brighter ones, 
have much lower densities and must be in a very diffused state. 
We have necessarily to turn to binary systems lor our data. When 
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the orbit and poriodic time' are known, and also the parallax, the 
masses of tlu* siars can hv found. (If only the relative orbit is 
known, the sum of the masses can be determined; but if absolute 
positions of one component have been observed, both masst»a can 
be determined separately.) But even when, as in most cases, the 
I)arallax is unknown or uncertain, the ratio of the brightness to 
the mass can be accurately found. Thus it is found that Procyon 
gives about three times as much light as the sun in proportion to 
its mass, Sirius about sixtetm times, and ( Orionis more than ten 
thousan(l times. In these cases evidently cither the star has a 
greater intrinsic brilliancy per square milt? of surface than the sun, 
or is less dense. Probably both causes contribute. The phenomena 
of long“i)criod variables show that the surface brilliancy may vary 
very ^eatly, even in the same star. The Orion stars have the 
highest temiMTature of all and have admittedly the greatc'st surface- 
luminosity, but the extnime brilliancy of ( brionis in pro])orlion 
to its mass must be mainly due to a small density. For the Algol 
variables it is i)ossiblo to form even more direct calculations of the 
density, for from tlie duration of the ecli})sc an approximate estimate 
of the siz(‘ of the star may be made. A. W. Koberts concluded in 
tills way that the average dtmsity of the Algol variables and their 
eclipsing com])aiiions is alxmt one-eighth that of the sun. For 
B Lyrae G. W. Myers found a dcn.sity a little less than that of air; 
the density is certainly small, but J. H. Jeans has shown that for 
this type of star the argument is ojicn to theoretical objection, so 
that Myers's result cannot btJ acce^ited. 

There are many stars, however, of which the brightness is less 
tlian that of the sun in proportion to the mass. Thus the faint 
companion of Sirius is of nearly the same mass as the sun, but gives 
only of its light. In this case the companion, being alumt 
half the mass of Sirius itself, has ])robably cooled more rajudly, 
and on that account emits much less light. ' 1 '. Lewis, however, 
has shown that the fainter component of tlie binary system is often 
the more massive. It may be tliat these fainter components are 
still in the stage when the temperature is rising, and the luminosity 
is as yet com])aratively small ; but it is not imjiossible that the 
massive stars (owing to their greater gravitation) jiass through the 
earlier stages ol evolution more ra])idly than the smaller stars. 

Distances and Parallaxes of the Stars , — As the earth traverses 
annually its path around the sun, and passes from one part of 
its orbit to another, the direction in which a fixed star is seen 
changes. In fact the relative positions are the same as if the 
earth remained fixed and the star described an orbit equal to 
that of the earth, but with the displacement always exactly 
reversed. The star thus appears to describe a small ellipse in 
the sky, and the nearer the star, the larger will this ellipse 
appear. The greatest displacement of the star from its mean 
position (the semi-axis major of the ellipse) is called its parallax. 

If IT be the parallax, and R the radius of the earth’s orbit, the 
distance of the star is R/sin tt. The determination of stellar 
parallaxes is a matter of great difficulty on account of the minute- 
ness of the angle to be measured, for in no case docs the parallax 
amount to i"; moreover, there is always an added difficulty 
in determining an annual change of position, for seasonal in- 
strumental changes are liable to give rise to a spurious effect 
which will also have an annual period. Very special precautions 
are required to eliminate instrumental error before we can 
compare observations, say, of a star on the meridian in winter 
at 6 p.m. with observations of the same star in summer on the 
meridian at 6 a.m. The first determination of a stellar parallax 
was made by F. W. Bessel in the years 1837-1840, using a heliq- 
meter. He (;hose for his purpose the binary star 61 Cygni, 
which was the star w'ith the most rapid apparent motion then 
.mown and therefore likely to be fairly near us, although only 
of the sixth magnitude. He found for it a parallax of 0*35^ a | 
value which agrees well with more modem determinations. 

T. Henderson at the Cape of Good Hope measured the parallax 
of a Centauri, but his resulting value i'' was considerably too 
high. More accurate determinations have shown that this .star, 
which is the third brightest star in the heavens, has a parallax 
of 0*75", this indicates that its distance is 25,000,000,000,000 m. 

So far as is known a Centauri is our nearest neighbour. 

Formerly attempts were made to determine parallaxes by mea- 
suring changes in the absolute right ascensions and declinations 
of the stars from observations with the meridian circle. The results 
were, however, always untrustworthy owing to annual and diurnal 
changes in the instrument. Nowadays the determination is more 
usually made by measuring the displacement of the star relatively 
to the stars surrounding it. Hitherto the heliomcter has been 
most extensively used for this purpose, D. Gill, W. L. Elkin, B. E. A. 

Peter and others have made their important determinations with 
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it. The photographic method, however, now appears to yieUI 
results of equal precision, and is likely to be used very largely in 
the future. The quantity determined by these meilKuls is "the 
relative parallax between" the star measured and the stars with 
which it is compared. To obtain the true parallax, the mean 
parallax of the comparison stars must be added to this relative 
parallax. It is, however, fair to assume that the comparison stars 
will rarely have a parallax as great as (voi ; for it must be rememVxTed 
that it i.s quite the excejjtion for a star taken at random to have an 
appreciable parallax; tiarlicularlv if a star has an ordinarily small 
proper motion, it is likely to be very distant. Still exceptional 
case.s will occur where a compari.son .star is even nearer than the 
principal star; it is one of the advantages of the photographic 
method that it involves the use of a considerable number of compari- 
son Stars, whereas in the heliometric melliod usually only two stars, 
chosen .symmetrically one on each .side of the i)rin(:ipal star, are used. 

In the table are collected the parallaxes and other data of all 
stars for which the most probable value of the parallax exceed.s 
o‘2o"'. Although much work has been (U)ne recently in measuring 
parallaxes, the number of stars included in such a list has not been 
increased, but rather has been considerably diniinisbed ; many large 
parallaxes, which were formerly provisionally accepted, have been 
reduced on revision. It cannot be too st tongly emphasized that 
many of these determinations arc subject to a large probable error, 
or even altogether uncertain. I'or one or two of the more famous 
stars such a.s a Centauri the probable error is less than o but 
for others in the list it ranges up to j oh> 5". To convert parallaxes 
into distance wc may remember that a parallax of i'" denotes a 
distance of 18J billion miles, or 20(),ooi> times the distance of the 
sun from the earth. A parallax of o-oi'" denotes a distance a hundred 
times as great, and so on, the distance and parallax 1 icing inversely 
proportional. A unit of length, which is often u.sed in measuring 
stellar distances, is the light year or distance that light travels in a 
year ; it is rather less than six billion miles. 


Stars with Large Parallax, 
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position 
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Mag. 
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1 
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27 
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T Ccti . . . 
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37 
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1 Sirius . . . 

6 41 -17 
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13 
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G, F. 

! lYocyon . 

7 34 + 3 

O'.*) 

1-2 

*30 

A, E 

LI. 21185 

TO 58 437 

7'6 
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‘.^7 
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, LI. 21258 

II 0 444 
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•21 
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2-3 
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R, K 

I a Centauri . 

14 33 -60 

0-2 

3 7 

•70 

G, E 

O.A. 17415 0 1 

17 37 468 

91 

1*4 

•22 

k 

2 2308 . . 

18 42 459 

8-8 

2 ’3 

•29 

Sc, R 

(7 liraconis . 

19 32 470 

4-8 

1-9 

•22 

s, P 

Altair . . ♦ 

19 46 4 9 

0*9 

0'() 

■24 

E 

61 Cygni . . 

21 24 3^ 


5*2 

* 3 T 

many 

f Indi . . 

21 56 -57 

i 4 'H 

47 

■28 

G, E 

( Krueger Oo . 

22 24 4 57 

9*2 

0*9 

'26 

B, Sc, R 

J Lac. 9352 . 

22 59 -36 

74 

70 

•28 
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AnTHORiTiKs.-' A— A. Auwers; B-E. E. Barnard; C-F. L. 
Chase; E- W. L. Elkin; G— Sir David (iill; K — 1 . C. Kapteyn; k— 
K. N. A. Kriigcr; V — B. Peter; K- H. N. Russell and A. R. Hinks; 
S—W. de Sitter; s~ M. V. Smith; Sc - F. Schle.singer. 

The stars selected to be examined for parallax are usually either 
the brightest stars or those with an esi>ecially large proper motion. 
Neither criterion is a guarantee that the star .shall have a measur- 
able parallax. Brightness is particularly decejnive; thus Canopus, 
the second brightest star in the heavens, has probably a parallax 
of less than o'oi*, and so also has Rigel. 1 'hese two stars must 
have an intrinsic brilliancy enormously greater than that of the .sun, 
for if the sun were removed to such a distance (parallax o-oi"), 
it would appear to l>c of al)out the tenth magnitude. 

Although the parallaxes hitherto measured have added greatly to 
our general knowledge of stellar distances and a])Solu 1 e luminositie.s 
of stars, a collection of results derived by various observers choosing 
specially selected stars is not suitable for statistical discus.sion. 
For this reason a .scries of determinations of parallax of .stars 
on a uniform plan by F. Chase, M. Smith and w. Elkin {Vale Tram- 
actions, vol. if., 190O) constitutes a very important addition to the 
available data. The stars chosen were those with centennial proper 
motions greatly than 40', observable at Yale, and not lutherto 
attacked. It is noteworthy that no parallaxes exceeding 0 20" were 
found ; the mean was about o-o5*. It is greatly to be desired that a 
general survey of the heavens, or of typical regions of ih(r licavens, 
should be made with a view to determining all the stars which have 
an appreciable parallax. This is now made possible by photography. 
If three plates (or three sets of exposures on one plate) are taken at 
intervals of six months, when the stars in the region have their 
paralUctic displacements, the first and third plates serve 



STAR 


790 

to cliininate the proper motion of the star, and the detection of a 
parallax is easy. Some progress with this scheme has been made. 
But even such an attempt to systematically plumb the universe can 
only make us acquainted with the merest inside shell. We should 
learn perhaps the distribution and luminosities of the stars within a 
sphere of radius sixty liglft years (corresponding to a parallax of 
about 0*05"), but of the structure of the million-fold greater system 
of stars, lying beyond this limit, yet visible in our telescopes, we 
should learn nothing except by analogy. Fortunately the study 
of proper motions teaches us with some degr^ of certainty some- 
thing of the general mean distances and distribution of these more 
distant stirs, though it cannot tell us the distances of individual stars. 

There Is another method of determining stellar distances, which is 
applicaWe to a few double stars. By means of the spectroscope 
it IS possible to determine the rcUtivc orbital velocity of the two 
components, and this when compared with the period hxes the 
absolute dimensions of the orbit; the apparent dimensions of the 
orbit being known from visual observations tlic distance can then 
bo found. The method is of very limited application, for in 
general tlie orbital velocity of a visual binary is lar too small to be 
found in this way; one of its first applications has been made to 
a Centauri, with the result Uiat the parmlax found in the ordinary way 
is completely confirmed. 

Proper Motions 0/ Stars , — The work of cataloguing the stars 
and determining their exact positions, which is being pursued 
on so large? a scale, naturally leads to the determination of their 
proper motions. The problem is greatly complicated by the 
fuct that the equator and equinox, to which the observed posi- 
tions of the stars must be referred, are not stationary in space, 
and in fact the movements of these pln^ncs of refer(?nce an only 
be determined by a discussion of the observations of stars, 
llallcy was lh;‘ first to suspect from ob .ervation ihi; jiroper 
iiiolions of the stars. From comparisons l)(?twe(?n the observed 
places Arctnrus, Aldcbaran and Sirius and tho places assigned 
to them by Alexandrian astronomers, he»was led to t]u; opinion 
that all tjiree are moving towards tlie south {Phil. Trans, 17J8). 
Jacques Cassini also proved that Arcturus had even since the 
t ime of 1 V<'ho Brahe? shifted five minutes in latitude ; for Bootis, 
which would have shared in the change, if it had been due to a 
motion of the ecliptic, had not moved appreciably. It was 
early realized that the proper motions of the stars were changes 
of po.sition relative to the sun, and that, if the sun had any 
motion of its own as comi)ared with the surrounding stars 
as a whole, this would be shown by a general tendency of the 
apparent motions of the stars to be directed away from the 
point to wdiich the sun w^as moving. 

To determine pr()j)cr motions it is necessary to have observations 
separated by as long ta period of lime as possible. Old catalogues 
of jirecision arc accordingly of greai importance. By far the most 
valuable of these is Bradley's catalogue of 3240 stars observed at 
Greenwich about 1730-1 7< >3, which has boon rc-reduced according 
to modern methods by A, Auwers. These stars include most of the 
brighter ones visible in the latitude of Greenwich, ranging down 
1 o about I he sevent h magnitude. An early catalogue which includes 
large numbcr.s of stars of magiiitndo as low as 8’5 is that of S. tiroom- 
bridge, containing 4200 stars within 32° of the nortli pole observed 
between i8o(> and 1816, Tliis Iras been r(?-reducx?d by F. W. Dyvson 
and W. G. Thackway, and proper motions dcriN ed by comparison 
with moxlern Greenwich observations. A very cxtensi>’c dclcrmina- 
lion of proper motions from a annparison of all the principal 
catalogues has been made by Lewis Boss. The results are given in 
liis Preliminary General Catalogue (igio), which comprises the 
motions of ()i8S stars fairly uniformly xUstributed over the sky, 
including all Uie stars visible to the naked eye. Of rather a different 
nature arc? J. G. J’orter's catalogue (Publications of the Cincinnati 
Observatory , No. 12) and J, F. Bosserl’s catalogue (Paris Observa- 
tions, i8go), wliicli cnnsi.st of lists of stars of large projicr motion 
delerinined from a variety of sources. I<t?ceiitly the projier moticnis 
of faint stars have been determined by comparing photographs 
of the same region of the sky, laleeii w’ith an interval of a number of 
years. At present the available intervals are too small for this 
method to have met with marked success. Large proper motions 
can, however, be found in this way. Their detection is cspeckill}* 
simple when the slerc'o-oompJtrator is used; this inslruiucjit enables 
he two cyt‘S to combine tlie images of each star on two plates into 
>ne iinag^e (as in the stereoscope) ; when the star has mo\'ctl consider- 
ably in the? interval bcUveen the taking of the two plates, it appears 
to sta.'id out. from the.rost in relief :md is-at once noticed. 

The with tlie greatest proper motion yet known was found 
V J. C. K;.]>1eyii on the plates of the Cape Photographic Dxtreh^ 
mustoru r:.’. 1 i:s V.iot ion of 8*7 " per year w ould carry i i over a portion 
oi .^vy equal .0 Uio dhimclcr of the full moon in about two 


centuries. In the table is given a list of the stars now known to 
have an annual proper motion of more than 3". The faintness 
of the majority of the stars appearing in this list is noteworthy. 


Stars with Large Proper Motion, 


Name. 

R.A. 

1900. 

Dec. 

1900 

Annual Proper 
Motion. 

Mag. 

C.Z.5h243 . • 

h . 

5 

m. 

8 

_ 4 j-o 

870 

8-5 

Gr. 1830 , . 

IX 

47 

+ 38*4 

7*04 

6-9 

Lac. 9352 • . 

22 

59 

- 36-4 

6-94 

75 

Cor.32416 . . 

61’ Cygni . . 

0 

21 

0 

2 

- 

•1- 

6-07 

5 ’20 

8-5 

5 'S 

LI. 21x85 • ♦ 

10 

58 

d- 3 b ’0 

476 

7’3 

f Incli . . • 

21 

5 b 

- 57'3 

4 ’61 

5’2 

LI. 21258 , . 

11 

0 

H 44-0 

4-41 

87 

0® Eridani . 

4 

II 

- 7*8 

4*»5 

46 

fi Cassiop . . 

I 

2 

+ 54'4 

373 

5*6 

O.A. 14318 

15 

5 

— i6'0 

3 '68 

9 'i 

O.A. 14320 

15 

5 

" 15‘9 

3 ’fj 8 

91 

a Centauri . 

14 

33 

— 60 '4 

3*60 

0*2 

Lac. 8760 . 

21 

11 

- 39-2 

353 

7’3 

e Eridani 

.3 

16 

- 43'4 

3-12 

4*4 

O.A. 11677 

11 

^5 

-j- 66*4 

1 3-02 

90 


The majority of the stars have far smaller proper mol ions than 
these. Only 24% of the stars of Auwors-Bradltv l!.a\e proper 
motions exceeding 10" per century, and 51% exceeding 5* per 
cc?ntury. With cataloguiiS containing fainter stars the prt)]>ortion 
of large proper motions is somewhat smaller, thus the corvespoiuUng 
percentages for the Groombridge stars are 12 and 31 respectively. 

When the parallax of a star is known, we are able to infer from 
its proper molion its actual linear sjieed in miles per liotir, in so far 
as the motion is transverse to the line of sight. The vchx ily in 
the line of sight can bo determined by speeirosco]>ic ol)i-ervarion, 
so that in a few cases the motion of tlie star is completely Kvio’. i. 
Several stars appear to Imve speeds exceeding loom, per second, 
but of these the only one reliably det(?rmin(‘d is Groombridge 18 u>, 
whose #i>e*ed is found to be about 130 m. per second. JMoln bly 
the velocity of Arcturus is also over 100 m. pcrsci.ond; there is, 
however, no real evidence for the velocity of 250 111. per stcond 
which hus sometimes been credited to it. The abo\ e are \ (‘loeities 
transverse to the line of .sight. The greatest radiid velocities that 
have yet been found arc about 60 m. per sc'cond; several stars 
(Groombridge 1830 among them) liave radial spe(?dKof this amount. 
The stars of the Helium type of .spectrum are remarkable ior the 
smallness of tlieir velocities; from spectroscopic observaiions of 
over 60 stars of this class, J. C. Kapteyn and E. B. T'rf»st have 
detluced that the average speed is only 8 m. per .second. Accord- 
ing to W. W. Campbell the avemge velocity in .space of a star is 
21-2 m. per second. 

When the proi)er motions of a considerable? number of stars 
arc collected and examined, a general systematic tendency is 
noticed. The stars as a w’holc are found to be moving 
towards a point somew'herc in or near the constellation 
(kinis Major. The motions of individual stars, it is true, cotton, 
vary w'idely, but if the moan motion of a number of stars i.s considered 
this tcndc?ncy is always to be found. Now it is necessary to bear 
in mind that all observc-il motions are relative', and, especially in 
dealing with slcUar motions, it is arbitrary what shall be considered 
iii rest, and umd as a standard to which “to refer their movements. 
Accordingly tliis mean molion of the stars relative to the sun has 
been more generally regarded from another point of view as a motion 
(in the 0])posito direction — ^towards the constellation Lyra) of the 
sun relatively to the stars. In what follows we shall speak of this 
relative motion as a motion of the sun or of the stars indifferently, 
for there is no real distinction between the two conceptions. One 
of the problems, which has engaged a large share of the attention 
of astronomers in the last century, has been the determination oi 
the direction of this “ sokir motioii." 

The first at tempt to determine the solar apex (as the point 
towards which the solar motion is directed is termed) was made 
in 1 7S3 by Sir William Herschel. Although his data were the proper 
motions of only seven stars, he indicated a point near a ilerculis 
not very far from that found by modern researches. Again in 
1S03 from Maskclyne’s catalogue of the projier motions of 30 stars 
(published in 17^0), he found the position. K.A. 245” 32' and Dec. 
49^ 38^ T'Lc systematic tendency of the proper motions is so 
marked that the motions of a very few stars are quite sufficient to 
lix roughly the position of the .solar apex; but attempts to fix its 
position to uithin a few degrees have tailed, nowilhstandlng the 
in.anv thousiinds of determined proper motions now available. 
The diflicnltics of the determination are twofold. There is a close 
interdependence between the constant of procession and the solar 
motion; the two determinations must generally be made ffimiil- 
taneously, and both depeud very considerably on the S3'stei::atic 
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corrections required by the catalogues compared. But further, if 
those pr?ictical difficulties could be considered overcome in the best 
determinations, there is a vagueness in the very definition of the 
solar motion. The motion of the sun relative to the stars depends 
on wliat stars are selected as representative. There is no a priori 
reason to expi-ct the same result from the different classes of stars, 
such as the brighter or faint<T, northern or southern, nearer or more 
(listaiit, Sol?*.r type or Sirian stars. There is for example some 
evidence that the declination of the solar apex is really increased 
when the motion is referred to fainter stars. For these reasons 
a really closj agri;cmcnt between the results of different investigators 
is not to be expected. 

Of the various modern determinations of the apex, we give first 
those which depend, wholly or mainly, on the Atiwcrs-Bradley proper 
motions. Setting A for the right ascension, D for the declination 
of the ajicx, these are ; — 

L. Boss A = 17** 48'“ 1> stT -}- 42”'8 
L. Struve A = 20”‘ D — -f 2.V’‘5 

S. N(‘\vcomb A = i8‘‘ lo"' J) = -f 
J. C. Kaptcyn A = 18'' i4“‘ D =» -f 

The large differences between these results, derived from the 
same material, depend mainly on the diilcrcnt systematic corrections 
applied by each astronomer to the declinations of Bradley. From 
the data of his Preliminary General Catalogue (1010), L. Boss found 
A = 18'' 2"‘, Having regard to the sjM'cial precautions 

taken to eliminate systtuiialic error, and to the fact that the stars useil 
were distributed mWly equally over both hemisplmnrs, it is fair to 
conclude thc.t this is the most accurate determination yet made. 
From the Groombridge ])rop(T motions Dyson and Tluickeray found 
A«i8‘‘ 20"‘, D~ -f-37^ OUuT determinations havti been made by 
O. Stum])e {As^t. Kach. No. 3000) and J. G. Voviv.r {Ast.Journ, xii. 91), 
using mainly stars of large projier motions dcrive<l from various 
sources; tlx'ir results are of the same g(‘neral characU?r. Most of 
the above investigators, besides giving a general result, have deter- 
mined the apex sojiaralely for bright and faint stars, for stars of 
greater or less proper motion, and in some cases for stars of Siriiin 
and Solar spcsclra. Considerable divergences in the resulting position 
of the at>ex are found. 

It will be seen tliat the proper motion of any star may be regarded 
as made up of two com])oni!nts. Tlie part of tlie star's a])i)arent 
SoAadof dis])lacemeiit, wlxich is due to the solar motion, is geuer- 
thmSniar p(^yallactic motion; the rc‘st of its motion 

Maiioit ntolioii relative lo the mean of all ihn stars! is 

call<‘d its peculiar motion {motu$ peniliaris). Bege.rded 
as a lim^ar velocity, the parallactic motion is the same, for all stars, 
being exactly equal and opposite to tlie solar motion ; but its amount, 
as measured* by the corresponding angular displacamu.'ut of the star, 
is inverstily ])r<)portional to the (listahce of th** star trom the earth, 
and fonfshortening causes it to vary as the sine of the angular dis- 
tance from the a]»ex. To arrive at some estimate! ot the s]H;ed of 
the solar motion, we may consider the motions of tliose stars whose 
parallaxes have been measured, and whose actual linciir speed is 
accordingly known (disr<*gfirding motion in the line of sight). If a 
sufficient number of stars are considered, their peculiar motions 
will mutually cancel and the parallactic or solar motion tain then be 
derived. But not much reliance can be placed on this kind of 
determination, A very weighty objection is that (he star.s whose 
parallaxes are determined are mainly those of large projKjr motion 
and tliercfore not fairly representative of the bulk of th<! stars; 
in fact their peculiar motions will not neutralize one another in the 
mean. A btdter method is to derive tluj sjieed from the radial 
motions obstTved with the spoctroscoix!. In this way \V. W. 
Campbell from tlie radial motions of 280 stars found the velocity to be 
20 kilometrijs jier second with a probable error of 1 1 km, j^er second 
(A strophysical Journal, 1901, vol, xiii.). This result depend‘5 on the 
northern stars only. By the addition of the data for soulhem 
stars, so as to obtain a distribution fairly symmetrical over the 
whole s]>here, S. S. Hough and J. Halm deduced a velocity of 20'8 km. 
per second h^wards the api!X A = 18*' 5*“, D^-f-aO®. The sjieed 
is very nearly four radii of the earth's orbit jier ycrar ; thus the annual 
parallactic mol ion is equal to four times the parallax, for a sUir lying 
in a direction 90'^’ Irom the solar apex; for stfirs nearer I lie apex or 
anta]>ex it is ioreshortent'd. This result, while it dfies not afford 
any means of determining the parallaxes of individual stars, enabltt 
us "to determine the mean ])arallax of a group of stars, if we may 
assume tJieir peculiar motimis practically to cancel one another. 

In researches on the solar motion the assumption is almost 
always made that the motions of the stars relatively to oni? another 
^tlie peculiar motions — are at random. The correctness of this 
hyjKjthesis has long Ixion under sus])icion, but it has generally been 
accept<!d as ihelxtst simpde xijipniximation to the actual clistribution 
01 the motions tliat could be made. Naturally exceptional regions 
must be recognized; for fixamplc, a connected system such as the 
Pleiades, whose stars have Bie .same proper motion, musL constitute 
an exception. There can occasionally dc tracer! a certain commu- 
nity of motion over a much larger area. Thus K. A. Proctor ff/un I 
that between Aldeharan and the Plei.^dcjs most of the stars )i;,ve j.. 
motion positive in right a.scension and negative in declination, a 


phenomenon which he designated '' star-drift.*' A more precise 
investigation by L. Boss lias shown that there is in this region a 
'* moving cluster " of globular form. The stars composing this 
all hav%* equal and parallel motions; about 40 stars brighter tliau 
the seventh magnitude arc known to belong to it. The group 
consisting of five stars of Ursa Major together with Sirius has aln^ady 
biHJn alluded to; another very marked group of 16 stars in IVrseus, 
all of the Helium tyjio ot s])ectrum, lorni a similar association. 
SpiH.urosco]hc evidence has indicated that most of the stars of 
Orion are asssociatod, and share nearly the same motion (or rather, 
in this ciise, absence of nuhion). 

Blit, whilst recognizing the oxisti'iice of local drifts and systems, 
ami admitting the possibility of relative motion between the nearer 
ami more tlisLaiiL, or otlur clas.ses of stars, it is only recently that 
astronomers have seriously doubled tlie correctness of the hypothesis 
of random tl is tribal ion of stelhir motions as at lejisi n roiigji rtn^ro- 
sentation of the truth. The hyiuithesis was ])iit to the lest by J. C. 
Kaptcyn, with the result that it ajqiears to be not even approxi- 
mately atxonlant with the facts. Ilis researches indicate tliat. 
instead of being hai>hazard, the projuT motions of the star show 
decided preference for two " favoured " directions, 
appareiilly implying that the stars surroumliug us do ^n^Two 
not constitute a simple system but a dual one. The 
motion of the stars in the mean towards ('auis lM.:jor Sfraamt, 
is thus a romtUunl motion, which, wlu'ii examined more niimitcly, 
is found to be due to the in termi Hiding of two great streams of stars 
moviiig in very ditlereiit directions. I'luse two stri'aiiis or drifts 
prevail in every part of the .sky exainineil, ami i otUaiii nearly equal 
numbers of shirs; that is to say, in whatever part of the sky wc look 
about haU the stars are found to belong to one e.nd halt to llie other 
of the two great drifts, Tliis hypolliesis oi two slar-drilts does not 
imply that ail the shirs move in one or other ol two directions. 
The stars have on this theory ramloni peculiar motions in addition 
to the motion of the drift to wliicli they belon/!;, just as on the older 
tlieory tin* stars have jKCuliar iiiolions in addition to the solar or 
paraliriclic motion shared by all ol them. But the two tln'orie.s le;id 
to a very ditterent .statistical distribution ot the stellar motions. 
The older one which may be called tin* " one (bill " liv])othcsis, 
since according to it the stars jippear to lorni n sine.le drill moving 
aw’ay from tin* solar apex-- re()u ires that tin* apparent directions 
of m(»i}on should be so clistributi^d Hint fewest slurs are moving 
directly tow’anls tlie solar apex, ami most stars along tin* great circle 
away Iroin the solar apex, the mimber decixasing symmetrically, 
for directions incUiit*!! on eilln-r side of this I'.ii at l in li*, ai cording 
to a law which can be calcula-ted. This is lound not to agree witli 
the facts at all. Tlio devUition is unmistakable; in geimral the 
direction from flic soUr apex i.s not the ono in which most stars arc 
moving; and, wdial is even.nvire striking, the directions, in which 
most ami fi’W’Cst stars respectively rnov<*, are not by any means 
opposite to one another. It swms ditlicult lo account for the very 
remarkable ami unKynimetrical distribution ol the motions, iiiileMfi 
we suiqrose lluit the stars lorm two more or less separate* systems 
superposed; and it has been found possibkr by assuming two’ diifts 
with suitably assigned velocities to account very sat’sfaciorily for 
llie olwierved motions. 

The pheiiomeuou of two <lrifts was discovered by an examination 
of th<! TJradley ])ro])er motions {lirit. Assoc. 1905, p. 257), and 

his siibse(jiicntly been coiitirmerl by a disc.nssioii of the (iroohibridge 
proper motions (Mmt. Not. U.A.S., i90(>, 07, ]>. 34; 1910, 71, p. 4), 
Rv ati examination of the stars ol very large pro]»<:r mofiem h'. VV. 
Dvw»n has traeetl tin* presi^nce of tlu^ two dnlls in all jiaris ol the iiky. 
They have been shown to prevail among hi, inter stars down to 
magnitude 9*5, by an examination of the (ireenwich ('arrington 
prot»er mrdions ; those, however, only cover a region within 9° of 
the north pile. Of the Iwliaviour of star.s fainter than magnitude 
9*5 there is at present no direct evidence. Al>ont j 0,000 stars 
altogether wore dealt with in the al)ove-nmntioned investigations. 
The general results indicate that one of ihe drifts is moving (nda- 
tively to the sun) directly away from a point, ntjar a Ophiuchi 
(alxmt K.A. 270'^ Dec. -p 12“), and the other Irom a point in l.ynx 
(K. A. 83^, Doc. These two points may be (.{died the apices 

of the two drifts, for they are analogues ol tln^ solar apex on the 
one-drift theory; th<jy are about no'" ayiarl. 'I' lie velocities of the 
drifts differ considerably, the one whose apex is in Opihuchus 
having about x i times the speed of the ot h(?r. We may conveniently 
distinguish the two drifts as the slow-moving and fasUmoving drifts 
rcRpec:tively; but it should be remonibmid that, since these motions 
are meiisurod relatively to the sun, thi.s disiinclion is not physically 
significant. The stars appear to be nearly erjually divided licdwet^n 
the two drifts. The magnitudes of tin? stars are distributed in the 
same way in tach drift. 'J’lK.-re is fdso clear evidence Uiat 1 he mean 
distances of l)Oth drifts from us are very approximately the 
Thus wc are led to regard t he two systems a,s completely irilermingied, 
a fact w'hich adds considerably to the dilficulty of exjilaiiiing the 
phenomena otherwi.sc than as prcxluccd by two great sv.* terns — uni- 
verses Uiey have been called - w'hich have come togeliier, perhaps. 
]ty their mutual attraction, and arc pa.ssing through r>ne another, 
j'he chancfjs of individual .stars of the two syst<.*ms colliding are 
iiihnitesiinal. Until the hypothesis has been thoroughly teiited by i\n 



792 


STAR 


examination of the linc-of-si«ht velocities of stars from the same 
point of view, this physical interpretation miKSt be received with some 
degree of caution; but there can be no doubt of the reality of the 
anomalies in the statistical distribution of proper motions of the 
stars, and of these it ofiers a simple and adequate explanation. 

Having determined the motions of the two drifts, and knowing 
also that the stars are nearly equally divided between them, it is 
evidently possible todet ermine tW mean motion of the drifts com- 
bined. This is of course that relative motion of the sun and stars 
which we have j)rcviously called the solar motion. The position of 
the solar apex calculated in this way agrees satisfactorily with that 
found by the usual methods. It is naturally fairly close to the apex 
of the faster drift, but is displaced from it in the direction of the apex 
of the other drift. In this connexion it may be noticed that, wnen 
the smaller and larger proper motions arc discussed separately, 
the latter category will include an unduly great proportion of stars 
belonging to the fast-moving drift, and the resulting determination 
will lead to a solar apex too near the apex of that drift, i,c, with too 
low a declination. This appe?irs to be the explanation of Stumpe's 
and Porter’s results; they both divided their proper motions into 
groups according to their numerical amount, and found that the 
declination of the solar apex progressively increased as the size of 
the motions used diminished. Another anomalous determination 
of the apex, due to II. A. Kohold (Astro. Nach., 3ib3, 3451, and 3401) 
is also explained when the two drifts are recognized. Kobold, 
using a peculiar and ingenious method, found for it a declination 
-3®, which disagrtfes very badly with all other determinations; 
but it is a peculiarily of Kobokl's method that it gives the line of 
symmetry of motion, which joins the apex and ahtapex, without 
indicating which end is Ihe apex. Now the position of this line, 
as found by Kobold, actually is a (properly weighted) mean between 
the corresponding lines of symmetry of the two drifts, but naturally 
it lies in the acMte angle lictwcen them, whereas the line of the solar 
motion is also a wciglited mean between the two lines of drift, but 
lies in the obtuse angle between them. 

The Structure oj the Universe.— We now arrive at the greatest 
of all the problems of sidereal astronomy, the structure and 
nature of the universe as a whole. It can by no means be taken 
for granted that the universe has anything that may properly 
be called a structure. If it is merely the aggregate of the stars, 
each star or small group of stars may be a practically independent 
unit, its birth and development taking place without py rela- 
tion to the evolution of the whole. But it is becoming more 


only enables us to see stars more remote than before, but alsoreveais 
very many smaller stars within the limits previously penetrated. 
But notwithstanding the great variety of intrinsic brightness of the 
stars, the ratio of the number of stars of one magnitude to the 
number of the magnitude next lower (the *' star-ratio ") is a guide 
to the uniformity of their distribution. If the uniform distribution 
extends indefinitely, or as far as the telescope can penetrate, the 
star-ratio should have the theoretical value 3*98,1 any decrease in 
density or limit to the distribution of the stars will be indicated 
by a continual falling off in the star-ratio for the higher magnitudes. 
H. H. Seeliger, who investigated this ratio for the stars of the 
Bonn Durchmusterung and Southern Durchmusterung, came to the 
conclusion (as summarized by Simon Newcomb) that for these 
stars the ratio ranges from 3*85 to 3*28, the former value being 
found for regions near the Milky Way and the latter for regions 
near the galactic poles. There is here evidence that even among 
stars of thej Durchmusterung (9*5 magnitude) , a limit of the universe 
has been re^ached, at least in tlie direction normal to the plane of 
the Milky Way. For the higher magnitudes J. C. Kaptcyn has 
shown that the star-ratio diminishes still further. 

In all investigations into the distribution of the stars in space 
one fact stands out pre- eminently, viz. the existence of a certain 
piano fundamental to the structure of the heavens. 

This is the galactic plane, well known from the fact that 
it is marked in the sky by the broad irregular belt of OUMctlc 
milky light called the Galaxy or Milky Way. But it 
is necessary to make a careful distinction between the galactic 
plane and the Galaxy itself; the latter, though it is neces- 
sarily one of the most remarkable features of the universe, is not 
the only peculiarity as.sociated with the galactic plane. Its par- 
ticular importance consists in the fact that the stars, bright as well 
as faint, crowd towards this plane. This apparent relation of the 
lucid stars to the Galaxy was first pointed out by Sir W. Hcrschcl. 
For the stars visible to the naked eye a very thorough investigation 
by G. V. Schiaparelli has shown the relation in a striking manner. 
He indicated on planispheres the varying density of distribution 
of the stars over the sky. On these the belt of greatest density 
can be eiisily traced, and it follows very closely tlie course of the 
Milky Way; but, whereas the latter is a belt having rather sharply 
defined boundaries, the star-density decreases gradually and con- 
tinuously from the galactic equator to the galactic poles. 'I'lie 
same result for the great mass of fainter stars has been shown by 
Seeliger. The following table shows the density with which stars 
brighter than the ninth magnitude are distributed in each of nine 
zones into which Seeliger divided the heavens 
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and more generally recognized that the stars are not unrelated ; 
they are parts of a greater system, and we have to deal with, 
not merely the history of a number of independent units, but 
with a far vaster conception, the evolution and development 
of an ordered universe. 

Our first inquiry is whether the universe extends indefinitely 
in all directions, or whether there arc limits beyond which the stars 
are not distributed. It is not difiicult to obtain at least 
LimitMortne ^ partial answer to this question; anything approaching 
univcne, ^ uniform distribution of the stars Ciinnot extend 
indefinitely. It can be shown that, if the density of distribution 
of the stars through infinite space is nowhere less than a certain 
limit (which may be as small as we please), the total amount of light 
received from them (assuming that there js no absorption of light in 
space) would be infinitely great, so that the background of the sky 
would shine with a dazzling brilliancy. We therefore conclude that 
beyond a certain distance there is a thinning out in the distribution 
of the stars ; the stars visible in our telescopes form a universe having 
a more or less defined bountiary ; and, if there are other systems 
of stars unknown to us in the space beyond, they are, as it were, 
i.solated from the universe in which w’e are. It is necessary however 
to emphasize that the foregoing argument assumes that there is no 
appreciable absorption of light in interstellar space. Recently, 
however, the trend of astronomical opinion has been rather in 
favour of the belief that diffused matter may exist through space 
in sufficient quantity to cause appreciable absorption ; so that the 
argument has no longer the weight formerly attached to it. 
Another line of reasoning indicates that the boundary of the universe 
is not immeasurably distant, and that the thinning out of the stars 
is quite perceptible with our telescopes. This depends on the law 
of progression in the number of stars as the brightness dimin- 
ishes. If the stars were all of the same intrinsic brightness it is 
(.'vident that the comparison of the number of stars of successive 
magnitudes would show directly where the decreased density of 
distribution began. Actually we know that the intrinsic brightness 
varies very greatly, so that each increase of telescopic power not 


The table, which is based on over 130,000 stars, shows that along 
the galactic circle the stars arc scattered nearly three times more 
thickly than at the north and south poles of the Galaxy. What, 
however, is of particular importance is that the increase is graduiil. 
No doubt many of the lucid stars which appear to lie in the Milky 
Way actually belong to it, and the presence of this unique cluster 
helps to swell the numbers along the galactic ctpjator; but, for 
example, the increased density between hatitudes 30® to 50® (both 
north and south) as compared with the density at the poles cannot 
be attributed to the Galaxy itself, for the Galaxy passes nowhere 
near these zones. The star-gauges of the Hcrschels exhibit a 
similar result; the Herschcls counted the number of stars visible 
with their powerful telescopes in different regions of the sky, and 
thus formed comparative estimates of the density of the stars 
extending to a very high magnitude. According to their results 
the star-density increases continuously from 109 per square degree 
at the poles to 2019 along the galactic equator. In general, the 
fainter the stars included in the discussion the more marked is their 
crowding towards the galactic plane. Various considerations lend 
to show that this apparent crowding does not imj)ly a really greater 
density or clustering of the stars in space, but is’ due to the fact 
that in these directions we look through a greater depth ol stars 
before coming to the boundary of the stellar system. Sir William 
Herschcl and aflcrw*arcls F. G. W. Struve developed the view that 
the stars are contained in a comparatively thin stratum bounded 
by two parallel planes. The shape of the universe may thus be 
compared to that of a grind- ^ P Q B 

stone or lens, the sun being j 

situated about midway be- ; 

tween the two surfaces. Thus ^ yt 

the figure represents a section 1 

the (ideally simplified) uni- ■ , I. , — w 

verse cut perpendicular to ^ ^ 

the planes AB and CD between which the stars are contained, 


^ This number is the 3/2 power of the ratio of the brightness of 
stars differing by a unit magnitude* 
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S being the sun. Imagine this stratum to be uniformly Ailed with 
stars (of course in the actual universe instead of shpply dehned 
boundaries AB and CL), we shall have a gradual thinning out of the 
stars) it follows that in the two directions SP and SP' the fewest 
stars will be seen; these then are the directions of the galactic 
poles. As we con.sidcr a direction such as SQ farther and farther 
from the pole the boundary of the universe in that direction 
becomes more and more remote so that more stars are seen, and 
finally in the directions SR and SR' in the galactic plane, the 
iiounclary is perhaps beyond the limits of our telescopes. That the 
universe must have a boundary in the directions SR and .SK', we 
can hartllv doubt, but nothing is known of its shape or distance 
except that in all directions it must be far greater than SP or SJ»'; 
in partieiiLir it is not known whether the sun is near the centre 
or olh(?rwisc. That the sun is nearly midway between the two 
boundarv plaints can be tested by comparing the star-densities of 
the northern and .southern galactic hemispheres. 'Hiese are zone 
for zone veiy nearly t'cjual; the slight excess of stars in the southern 
hemispiicre *perhai)S implies that the sun is a little north of the 
central position. This is confirmed by the fact that the Milky 
Way is not rpiite a great circle of the celestial sphere, but has a 
mean suiiih galactic latitude of about 

If, instead of considering the whole mass of stars, attention is 
directed to those of large proper motion, which are th(?refore in the 
mean rtd.Uively near us. the crowding to the galactic plane is 
much less noticWble, if not indeed entirely absent. Thus Kaptc\ii 
found that the Bradley stars having proper motions greater than 
per century were evenly distributed over the sky. Dyson and 
Thackeray’s tables show the same result for the Groombridge stars 
down to magnitude ()\5; but the fainter stars (with centennial 
pro])er motions greater than 5^^ show a marked tendency to draw 
towards the galactic circlt*. The result is preci.sely whal should 
be expected from the theory t)f the shape of the universe which 
has been set forth. If in the fig. we describe a .sphere about S with 
radius SP so as just to touch the boundaries of the stratum of 
stars, then, provided a class of stars is considered wholly or mainly 
included within this sphere, no concentration of stars in the galactic 
plane is to be expected, tor the shaj)c of the universe does not enter 
into the question. It is only when some of the stars considered 
are more remote and lie outside this sphere (but of course between 
the two planes) that there is a galactic crowding. We infer that 
nearly all the stars down to magnitude 6’5, whose proper motions 
exceed 5^, are at a distance from the sun less than SP, whilst of 
the fainter stars with equally great proper motions a large proportion 
are at a distance greater than SP. This result enables us to form 
some sort of idea of the distance SP, 

On considering the distribution of the stars according to their 
spectra, it appears that the Type JI. (solar) stars show no temlency 
to congregate in the galactic idane. The result of course only 
applies to the brighter stars, for we have very little knowledge of the 
spectra of stars fainter than about magnitmlc 7*5. The explanation 
indicated in the last paragraph applies to this ca.se also. Type 11. 
stars are in general much less intrinsically luminous than Typo I., 
so that the stars known to be of this type must be comparatively 
near us, for otherwise they would appear too faint to have their 
spectra determined. They are .accordingly witliin the s}»hcrc of 
radius SP (fig.), and consequently are equally numerous in every 
direction. The Type I. stars, being intrinsically brighter, are not 
so limited. According to K. McClean, of the stars brighter than 
nxagnilude .v.5. only Ihe helium and not the hydrogen stars of Type I. 
show a cone iensat ion towards the galactic plane. Tlius we sec 
that the ctleot of limiting the magnitude to 3 5 i.s that the hydrogen 
stars arc now practically all within the sj)here SP, and it is ojiJy 
the helium slar.s, who.se absolute luminosity is still greater, that are 
more widely distributed. Of the rarer types of spectra, stars of 
Type III. agree with those of Type II. in being evenly distributed 
over the sky; 'ryi)es JV. and V. however, congregate towards the 
galactic plane. The most remarkable are the Tyjjc V. (Wolf- 
Rayel) stars; in their case the condensation into the galactic regions 
is complete, for of the 91 known stars of this type, 70 are actually 
in the Milkv Way and the remaining 21 are in the Magellanic 
Clouds (tv'o large clusters in the southern hemisphere, which re- 
semble the Milky Way in several rcsj)ects). Excluding the latter, 
the 70 Wolf Uayct .stars have a mean distance from the central 
galactic circle of only 2 b". There can be little doubt that these 
stars belong to the Milky Way cluster, so that their presence is a 
property oi the duster rather than of the galactic plane in general. 
Spiral nebulae have the remarkable characteristic of avoiding tJie 
galactic T)lane, and it has been suggested that the space outside the 
limits ol tlie stellar universe is filled with them. It does not, 
however, seem probable that their apparent anti-gaiactic tendency 
has such a significance; in the Magellanic Clouds .spiral nebulae 
are very abundant, a fact which show's that there i.s no essential 
antipathy between the stars and the spiral nebulae. 

As mh;ht be expected, the relative motion of the two great 
star-dri f s is parallel to the galactic plane. 

A glance at the Milky Way, with its sharply defined irregular 
boundaries, its clefts and diverging spur, is almost sufficient to 
assure us that it is a real cluster of stars, and does not merely 


indicate the directions in which the universe extends farthest. 
Barnard’s photographs of its structure leave Jillle doubt on the 
matter ; the numerous rifts and dark openings show that 
its thickness cannot be very great. To complete our 
representation of the universe, it is therefore necessary 
to add to the fairly uniform distribution of stars between two 
planes a gigantic clii.ster of an annular or spiral form, also lying 
between the jfianes and comph‘tely surrounding the sun. The Milky 
Wfiy is not of uniform bi*igntness, so that we are perhaps nearer to 
some parts of it than to others, but it is evervwncrc very distant 
from the sun. Estimates of this distance var>*, but it may probably 
be put at more than liiree thousand light ytWs (parallax less tliab 
0*001 NevertUele.ss the Milky Way contains a fair proportion 
of lucid stars, for these are ctmsiderablv more minierous in the bright 
piafehes of the Milky Way than in tlie rilts and dark spaces. 

It has been seen that the parallaxes altord little information 
as to the di.strihution of the main bulk ol the stars ajid that the 
chief eviilenee on this ]>oinl must be obtained indiivi tly 
from their propiT motions. Onr primipal knowledge* 
of this .subject is due to Kapteyn PuUlicntions, 

No.s. 8 and 11), and though much of his work is pro- 
visional, and perhaps lialde to eon.sideial>le revision ®^ 
wh(*n more extensive data are obtainable, it probably 
gives an idea of the construction of the univer.se suKieiently accurate 
in all essential respects. As has been ex]»lained the mean distance 
of a group of stais can bo readilv determined from the parallactic 
motion, which, when not loreshorteiied, is a])proximately four 
times the jiarallax; but to obtain a complete knowh'dge of tlie 
distribution of stars it is necessary to know, not merely the mean 
])arallax of the grou]), but also the frecpieiu y law. uc. whaf proportion 
of stars have a (piarter, lialf, twice or tliVee times, the mean 
parallax. One result of Kapteyn 's invest igal ions may V)e given here. 
Taking a sphere whose radius is 3(>o light years (a distance about 
equal to that of the average ninth inagniliide star), it will contain : — 
I star giving from 100,000 to 10,000 limes the light of the sun 
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Whether there is an increasing number of still less luminous stars is 
a disputed question. 

The comparative nearness of the stars of the solar type, which we 
have had occasion to allude to, is confirmed by the tact ’.hat their 
proper motions are on the average much larger than those of 
the Sirian stars. Kapteyn finds that magnitudes for magnitude, the 
absolute brightness of the solar stars is only on<‘-fifth of that of the 
Sirian stars, so that in the mean they must be at less than half 
the distance. As the numlxTS of known stars of the two types are 
nearly e(|ual, it is clear that, at all events in our imnit'diatc neigh- 
bourhood, the solar stars must greatly out number the Sirian. 

Kefkrences. — Of modern semi popular works entirely devoted 
to and covering the subjects treat (?cl of in (his article the principal 
is Simon Newcomb's The Stars, a Studv of the Universe; mention 
must also be made of Miss A. M. Clc?rke's The System of the Stars 
(zad cd., 1905), wliicli contains full releiciices to original piipers; 
Problems in Astrophysics, by tlic same aullu»r, may also be cousulft'd. 
The following works of reference and catalogues deal with special 
branches of the subject ; for variable stars, Chandler's '* Third 
Catalogue," Astronomical Journ. (i8fy>), vol. xvi., is now very 
incomplete; Harvard Annals, vol. Iv., j)l. 1, and vol. lx., No, 4,. 
together constitute a catalogue of 373.1 variable stars; ephemerides 
of over 800 variables are given in the Vicrtvljuhrsschrift of the 
Astfonomische Gesellschaft. For dmible stars see Burnham's 
General Cataloffue (1907), and J.»ewis, Menunrs 0/ the P.A.S,, vol. Ivi.; 
the orbits of the principal binaries are di.scussed in T. J. J. Set\ 
Evolution of Stellar Systems, and aiiotluT list will be found in Lick 
Observatnrv liullvtin, No, 84. A list of spectroscopic binaries dis- 
covered 11 j) to 1905 is given in Lich Observatory bulletin, No. 79. 
For the spectrum analysis of stars, Scheincr's Astronomical Spectro* 
scopy (trails, by Frost) may be consulted. 'I’be " I >rai)CT ('.atalogue,'” 
Harvard Annals, vol. xxvii., gives tli(‘ classitjcation according to 
.spectrum of over 10.000 stars; for the l)righter stars Harvard Annals, 
vol, I. forms a more complete catalogoic. <)\ I la? numerous memoirs 
discussing stellar spectra in relation in (solution, A. Schuster, 
" The involution of Solar Stars," Astro physical Journ. (1903), 
vol. xvii., may be mentioned as giving a concise survey of the 
subject. (A. S. E.) 

STARAYA RUSSA, a town of Rus.sia, in the government 
of Novgorod, 58 m. S. of the city of Novgorod, on the river 
Polista, by mean.s of which and Lake Ilmen it i.s brought into 
steamer communication with St Petersburg, J*op. i5>234* 
Brine springs on tJic east of the town were u.sed as a source for 
the supply of salt as late as 1865; at present tJiey are used only 
as mineral waters (temperature 51-54° F.), having a great 
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resemblance to those ot Kreuznach hi Germany. Some 
thousands of visitors resort to them every summer, and owing 
to this circunikance Staraya Russa is better built and better 
kept than any other town in the government of Novgorod. The 
intebitants are supported chiefly by the summer visitors. There 
is a trade in rye, oats and flax shipped to St Petersburg, The 
name of Staraya Russa occurs in Russian annals as far back 
as 1167. It belonged to the republic of Novgorod, and suffered 
continually in the wars between Russia, Lithuania and Livonia. 
It was afterwards annexed to Moscow. 

STARA ZAGORA (Turk. EshUZagra)^ the capital of a depart- 
ment of Bulgaria, in Eastern Rumclia, on the southern slope of 
the karaja l)agh, 70 ni. N.W. of Adrianople, with which it is 
connected by railway. Pop. (1906), 20,647. It is surrounded 
by vineyards, and has aliio cloth and carpet manufactures, 
copper foundries and tanneries. The production of silk arul 
attar of roses is carried on in the district, W'hich contains nume- 
rous mineral springs. The town having been almost wholly 
destroyed during tlic Russo-Turkish War of 1877-78, was rebuilt 
on a regular plan, W'ith wide and broad streets radiating from a 
fine central square, where are situated the principal public 
buildings. During the rebuilding, important Thracian, Roman, 
Byzantine and Turkish antiquities W'cre discovered. 

Stara Zagora, founded probably by the Mat:cdonians, was 
known to the Romans as Augusta Traiana, but afterwards, 
to distingiii;;h it from a Macedonian town of this name, it was 
named Beroe or Bcrrhoca. By the Turks the name was changed 
in the T7lh (‘cuturv to Eski-Zagra or Kski-Zaara, but after 1878 
the Bulgarian name of Stara Zagora came into general use. 

STARBOARD and LARBOARD, naulical terms for the right 
and left sides resp<*clivtly of a ship, l.x-king towards the bf)ws. 
The final part of tliese is Old English bordf board, the side of a 
ship, now used for a plank of wood. In starboard ( 0 . Eng. 
steorbord) the first part certainly means ‘‘ steer, and ** steering 
side ” therefore refers to the lime when vessels were steered by 
a paddle or sweep worked from the right side. In Old English 
the left side of a ship was known as baechnrd, bat^k tward, 
the side of the vessel to the back of the steersman. This is 
paralleled in all other Teutonic languages, cf, German bachhord, 
and has been adfptcd in Romanic languages, cf. French bdbord, 
Baecbord did not survive in Middle English, in which its plane 
was taken by laddehorde or laiheborde. In the i6th century 
the word takes the forms lerbord, leerebord or larbord, probably 
by assimilation to ster-, sieere-, and siar-bord. There is much 
doubt as to the origin of the term and the curious change from 
laddebord to larboard. Skeat {FAym. Diet.) suggests that these 
may be two distinct words. The earlier fonn is usually con- 
nected with “lade,** to put cargo on board a vessel, the left 
side being that on which this was usually done, for the ship 
when in port would lie with her left side against the quay wall, 
her head pointing to the entrance. If the later form is not 
due to mere assimilation to starboard, it may contain a word 
meaning empty ( 0 . Eng. geldr, Ger, Uer\ and refer to that side 
of the vessel where the steersman does not stand. Owing to 
the similarity in sound between starboard and larboard, the 
word port is now used for the left side. The substitution of 
this for the older term was officially ordered in the British 
navy by an admiralty order of 1844, and in the United States 
of America by a nav>" clepurtment notice in 1896. The use 
of port in this sense is much older; it occurs in Manw’aring*s 
Seaman^ 5 IHctiomiry (1625-1644). In this usage port may 
cither mean “ harbour *’ (Lat. p.jrtus), the ship lying with its 
left side against the port or quay for unloading, or “ opening,** 
“entrance** (Lat. porta, gate), for the cargo to be taken on 
board: cf. “ porthole.” 

STARCH, an organized product of the vegetable kingdom, 
forming one of the most important and characteristic elements 
of plant life. It originates within the living vegetable cell 
tlirough the formative activity of chlorophyll under the in- 
fluence of light, and is consequently an unfailing characteristic 
of all plants containing that body. Starch found within leaves 
and other green parts of plants is assimilated and transformed 


with great rapidity; accumulations of it are carried as stardp* 
formers, and redeposited as starch in special reservoirs or portions 
of plants as the period of maturity approaches. In this way 
the body is found to gorge the stems of certain palms — the sago, 
just before these plants begin to form their fruit; it is 
principal constituent of the underground organs of biennial and 
perennial plants, tap-roots, root-stocks, corms, bulbs and tubers; 
and it is abundantly stored in many fruits and seeds, as in the 
cereals and pulses, in bananas, bread-fruit, &c. It occurs in 
minute granules varying in diameter from '002 to *185 milli- 
metres; and the granules from different sources have each a 
distinct microscopic character. Under the microscope these 
granules are seen to consist of a nucleus or bilum surrounded 
by layers arranged concentrically or exceiitrically, and the 
relations of hilum and layers are the most distin<'tive features 
of individual starches (see II. Galt, Microscopy oj the Starches, 
1900). Starch consists of a white or yellowish- while glistening 
powder. It is only slightly acted on by cold w'atcr, but under 
the influence of heat in water it swells up, forming according to 
the proportions of starch and water a clouded ()palesc(‘nt paste 
The soluble portion is called granulose, and the insol lihlc starch- 
cellulose; from the aqueous solution alcohol preci])itjites soluble 
starch. Iodine acts on it in water, producing a brilliant blue 
coloration, this reaction forming a ver)' delicate and cl.aracter- 
..stic test. The colour disappears on heating, but is recovered 
when the mixture is cold. Diastase and dilute boiling sulphuric 
acid convert starch into a form soluble in hot water, whence it 
passes into a series of easily soluble dexlrins, and finally into 
the condition of the sugars, dextrose and maltose, (’hemically, 
starch is a carbohydrate with the formula (QH^j^(\)„, where n 
is four or more. 

As an e<’on()mic product starch in its seporate condition is 
a most important alimentary substance, the chief pure food 
starches being arrowroot, sago, tapioc'a and cornflour. In its 
coml)ined condition, in cereals, &c., starch is a useful nutritive 
element. In its other industrial relations starch is used : (i) 
directly, as a thickening material in calico printing, for the 
dressing and finishing of many textiles, for laundry purposes, 
adhesive p.'istc, and powder; and (2) indirectly, for the pre- 
paration of dextrin and British gum and starch sugar. Indian 
corn, wheat and rice starch are principally employed for the 
direct applications; and for the dextrin and starch-sugar 
manufacture potato-starch is almost exclusively selected. 

In the preparation of starch the object of the manufacturer is to 
burst the vegetable cell walls, to liberate the starch granules, and 
to free them from the other cell contents with which they are 
associated. When, as in the case of the potato, the associated 
cell contents, &c., arc readily separated by solution .and levigation 
the nianufacturc is exceedingly sim|)le. I‘olalo-slarcli is pr^ared 
principally by carefully w-ashing the potatoes and in a kind of 
nasping niachinc reducing them to a fine pulp, which is deposited 
in water as raw starch. The impurities of this starch — cellulose, 
albuminoids, fragments of potato, &c. — arc separated by washing 
it in fine sieves, through the meshes of which the pure starch alone 
passes. The sieves arc variously formed, some rc\olving, others 
moving horizontally or in such liianner as to keep the material in 
agitation. The starch is then received in tanks, in which it settles, 
and so sep.arates from the soluble albuminoids and salts of the 
potatoes, (The waste pulp which passes over the siev^e is pressed, 
dried quickly, and sold as a low-grade cattle food.) The settling 
of the starch is much retarded by the dissolved albuminoids, and to 
hasten the sepanition small qu.antities of alum or sidj)huric acid 
.are employed. Alum coagulates the albumen and to that extent 
contaminates the starch, while the acid acts on the .starch itself and 
is difficult of neutralization. After the starch has settled, ihe brown- 
coloured supernatant liquor is drawn off and the starch washed 
either in tanks or in a centrifugal machine. Finally it is dried 
by spreading it in layers over porous bricks (a process not required 
in the case of starch washed in a centrifugal machine) and by 
exposure to the air, after which it still retains a large proportion 
of water, but is in a condition for making dextrin or starch-sugar. 
For further drying it is ground to a rough powder, and dried 
thoroughly in a' hot chamber, then reduced to a powder and sifted. 
Potato-starch is also made by a ” rotting process, in which 
potatoes arc reduced to a pulp by slicing and are then heaped 
up till fermentation takes place; 100 Ih of potatoes yield 15-16 ft 
of dry starch. 

In dealing with the starches of the cereals, there is greater 
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dSfitoulty, owing to the presence of gluten, which with water forms 
u. tough elastic body difficult of solution and removal. The diffi- 
culty is experienced in greatest measure in dealing with wheat, 
which contains a large proportion of gluten. Wheat starch is 
separated in two different ways: (i) the fermentation method* 
which is the-original process, and (2) by mechanical means without 
preliminary fermentation. In the fermentation process whole 
wheat or wheaten meal is softened and swollen by soaking in 
water. Wheat grains arc, in this condition, ground, and the pulp, 
mjxc?d to a thickish fluid with water, is placed in tanks, w'herc it 
ferments, developing acids which dissolve the gummy constituents 
of the wheat, with part of the gluten, and render the whole less 
tenacious. After full fermentation, the period of which varies 
W’ith the w’cathcr and the process employed, the starch is separated 
in a W'ashing drum. It is subsequently washed with water, which 
dissolves out the gluten, the starch settling in two layers— one 
coinparalively pure?, the other mixed with gluten and sonic branny 
particles. These layers are separated, the second undergoing 
further washing to remove the gluten, <S:c., and the remaining 
operations are iiTialogous to those employed in the preparation of 
potato-starch, Uy the mechanical process whexiten flour is kneaded 
into a still paste, which, after resting for an hour or two, is w’iished 
over a fine sieve; so long as the water passing off continues milky, 
w'hereby the starch is liberated and the greater part of the gluten 
retained as a gluey clastic mass in the sieve. The starch is sub- 
sequently piiniied by fermentation, washing and treatment in cent ri 
fugal machines, the gluten thus preserved is a useful food for 
diabetic patients, and is made wdth flour into artificial inaearoni 
and past('s, besides being valuable for other industrial puiposes. 
The fernK’ntation process gives about 59 Tb of starch and ii of 
bran from joo lb of wheal, whilst the mechanical proce.ss gives 
about 55 tb of starch and 12 of gluten. 

Maize (Indian corn) starch is obtained by analogous processes, 
but, th(‘ ])rc)portioii of gluten in the grain being smaller and less ten- 
acious in its natun', the operations, wlnd her chemical or mechanical, 
present fewer difficulties. IJiuler one method the sej)aration 
of maize starch is facilitated by steeping, swelling and softening 
the grain in a weak solution of caustic soda, and favourable results 
arc tilso obtained by a process in which the i)ult) from the cru.shing 
mill is tri'atod with water acidulated with sul])hurous acid. 

In the preparation of rice-starch a weak solution of caustic soda 
is also employed for softening and swelling the grain. U is tlien 
washed with pure w'ater, dried, ground and sifted, and again 
trtjated with alkalim; water, by which the whole of the nitrogenous 
constituents arc taken u]) in soluble form. An acid process for 
obtaining rice-starch is also employed, under which the grain, 
swollen and ground, is treated rejicaledly with a solution of hydro- 
chloric acid, w'liicli also di.ssolv(\s away the non-.starchy constituemts 
of the grain. The yie ld is about 85 lb per 100 of nee. Laundry 
starches are principally made from rice anrl from pulse. 

See O. Saare, Die Fabrihaiion der hartoffclsUirhe (1897). 

STAR CHAMBER, the name given in the J5th, i6th and 17th 
centiiri(?s to an Kngli.sh court of justice. The name k probably 
derived from the stars with whi<’h the roof of the chamber 
was painted; it was the camera siellata. But it ha.s also been 
derived from a Hebrew word sheiar or sk'iar^ a bond, on the 
supposition that the chamber of meeting was the room in 
A^hich tlie legal documents connected with tlie Jews were kept 
prior to their expulsion from England by Edward 1 . 

The origin and (;arly history of the court are somewhat ob.scure. 
The curia regis of the 12th centur}', coniDining judicial, delibera- 
tive and administrative fum'tions, had thrown ofT several 
offshoots in the court of king’s bench and other courts, but the 
Crown never jiiirted with its supreme jurisdiction. When in the 
13th century the king’s council became a regular and permanent 
body, practicalh distinct from parliament, this supreme juris- 
diction continued to be exercised by the king in council. As 
the ordinary courts of law became more important and more 
systematie, the indefinite character of the council’s jurisdiction 
gave rise to frequent complaints, and efforts, for the most part 
fruitless, were made by tlu; parliaments of the J4th century to 
check it. The equitable jurisdiction of the chancellor, which 
grew u]) during the reign of Edward III. like the court.s of law 
under Henr>' TI., wus derived from tin’s supreme judicial power, 
whicli was yet unexhausted. 

It is in the reign of Edward HI., after an act of 1341, that we 
first hear of the chancellor, treasurer, justices and other memliers 
of the king's council exercising juri.sdictiori in the oM chamber, 
or ckambre de estoiles, at Westminster. In Henry VJ.'.s reign 
one Danvers was acquitted of a certain charge by the council 
in the camera stelkUa. Hitherto such acts of parliament as had 


recognized thi.s jurisdiction had done so only by way of limita- 
tion or prohibition, but in 1453, about the time when the 
distinction between the ordinary and the privy council first 
became apparent, an act was passed empowering llu' (.hancellor 
to enforce the attendance of all persons summoned by the privy 
seal before Uie king and his council in all ('uses no^^ determinable 
by common law. At this time, then, the jurisdiction of tlie 
council was recognized as supplementary to that of the ordinary^ 
courts of law. But the anarchy of the Wars of the Rose.s and the 
det'ay of local justice, owing to the influence of the great barons 
and the turbulence of all classes, obliged parliamcMit to entrust 
wider powers to the council. This was tlie obji d of the famous 
act of 1487. which was incorrectly quoted by the lawyers of the 
long parliament as creatinfj the court of sUu chamber, which 
was in reality of earlier origin. 

The act of 1487 (3 Hen. VII.) created a (oiirt composed of 
seven persons, the chancellor, tlie treasurt r, the ki eper of the 
priv)^ seal, or any two of them, with a bis' op, a ti iuporul lord 
and the two t'hief justices, or in their ab.siMicc two other justices. 
It was to deal with cases of “ unlawful lUiiinlainancc, giving of 
licences, signs and tokens, great riots, unlawful assemblies"; 
in short with all ofFerures against tlie law which were too serious 
to be dealt with by the ordinary courts, 'riie jurisdiction thtis 
entrusted to tins committee of the council was not supplemen- 
tary', therefore, like that granted in 1453, but it superseded the 
ordinary courts of law in cases where thi'se were too weak to 
act. The act simply supplied machinery for the iixercise, under 
.special circumstances, of that extraordiniiry jienal jurisdiction 
which the council had never ceased to possess. By an ac t of 
T529 an eighth member, the president of tlu‘ council, was added 
to the star chamber, ilut jiirisdit tion of whi(‘h was at the same 
time confinncd. At this time the court performed a very 
necessary' and valuable work in punishing powerful offendens 
who could not be reached by the orfl inary (oiirts of law. It 
was found very useful by Cardinal Wolsey, and a little later 
Sir Thomas Smith says its object was “ lo bridle such stout 
noblemen or gentlemen who would ofTer wrong by force to any 
manner of men, and c^annot be content to demand or defend 
the right by order of the law." 

It is popularly supposed that the star chamber, after an exis- 
tence of about fifty years, disappeared towards the end of the 
reign of Henry VIII., the powers obtained by th(‘ art of 1487 
being not lost, but rev(;rting to the council as a whole. This 
may have been so, but it is more probable that tlu; star clxambcr 
continued to exist side by side with the council, and the two 
bodies were certainly separate during the latter jiart of Eliza- 
beth’s reign. The act of 1540, wliic'h gave the king’s pro- 
clamation the force of law, enacted that offendiTS against them 
were to be punished by the usual ofilrcrs of the council, together 
with some bishops and judges " in the star chamber or else- 
where." It i.s difficult, if not impossible, lo draw a clear 
distinction between the duties of the privy council and the 
duties of the star chamber at this time, although before the 
abolition of the latter there was a distin<’tion “ as to their com- 
position and as to the matters dealt with by the twu courts." 
l)uring the reign of Elizabeth Sir Thomas Smith remarks that 
juries misbehaving " were many times coiuniandcd to appear 
in the star chamber, or before the privy council for the matter." 
'i'he uncertain composition of the court is well shown by Sir 
Edward Cloke, who says that the star chamhttr is or may be 
compounded of three several coun<u'ls ; ( 1 ) the lords and others 
of tlie privy council; (2) the judges of either bench and the 
barons of the exchequer; (3) tlic lords of parliament, who are 
not, however, sUinding judges of th(j (;ourt. William Ifudson 
f(l. 1635), the other hand, considers that all peers had the 
right of silting in the court, but if so they had certainly given 
up the privilege in the 17th century. 

The jurisdiction of the star chamber was as vague as its 
con.stitution. Hudson says it is impossible to (.htfinc it without 
offending the supporters of the pntrogative by a limitation of 
it.s powers, or the lawj'ers by attributing to it an excessive 
latitude^ In practice its jurisdiction was almost unlimited* 
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It took notice of riots, murder, forgery, felony, perjury, fraud, 
libel and slander, duels and acts tending to treason, as well as of 
some civil matters, such as disputes about land between great 
men and corporations, disputes between English and foreign 
merchants, and testamentary’ cases; in fact, as Hudson says, 
** all offences may be here examined and punished if the king 
will.” Its procedure was not according to the common law. 
It dispensed with the encumbrance of a jury; it could proceed 
on rumour alone; it could apply torture; it could inflict any 
penalty but deatli. It was thus admirably calculated to be 
the support of order against anarchy, or of despotism against 
individual and national liberty. During the Tudor period it 
appeared in the former light, under the Stuarts in the latter. 
Under the Tudors, as S. R. Gardiner says, it was “a tribunal 
(onstantly resorted to as a resource against the ignorance or 
prejudices of a country jury^,” and adds that ** in such inves- 
tigations it showed itself intelligent and impartial.” Under 
James I. and Charles I. all this was changed ; the star chamber 
became the great engine of the royal tyranny. Hateful and 
excessive punishm(?nts were inflicted on those brought before the 
court, notable among whom were Prynne, Rastwick and Burton, 
and the odium which it gathered around it was one of the causes 
which led to the popular discontent against Charles I. As it 
became more unpopular its jurisdiction was occasionally ques- 
tioned. An example of this kind occurred in T629, but the 
barons of the excherjiier who heard the ca.se declared that the 
star chamber was (Teat(‘(l many years before the statute of 
Henry VTI. and that it was one of the most high and honour 
able courts of justice.” It was abolished by an act of parlia- 
ment of July 1641. In 1661 a committee of the House of Lords 
reported ” that it was fit for the good of the nation that there 
be a court of like nature to the star chamber but nothing 
further was done in the matter. 


For the history of the star chamber see Sir Thomas Smith, 
Commonwealth nf kn(>land (KV^^) ; I.or<l Bacon, History of Henry VlLy 
edited by J. R. Lumby (Cambridge, 1881); William Hudson. 
“ Treatise of the Court of Star Chamber,*' in vol. ii. of Collectanea 
Juridical H. Hallam, Constitutional History of England (i87(»); 
w. S. HoUlsvvorth, Hi stay of English Law (fol. 1902); G. W. 
Prothcro, Statutes and Constitutional Documents y (1^94); 

W. Busch, England under the. Tudors (1895); S. Jt. Gardiner, History 
of England y (1883-1884); 1 ). J, Medley, English Con- 

stitutional History (1007); and A. V. Dicey, The Priiy CouniiL 
The plea<ling.s in Ihe .star chamber are in the Kccortl Oifice, I^ondon; 
the decre(;s a^j^xvir f<i l)een lost. 


STARFISH, a popular term under which are included a large 
number of sea-animals, belonging all to the great group of Echino- 

derms, but to three dis 
tinct divisions of that 
group : the Asterids, 
the Ophiurids and the 
Crinoids (see Echino- 
derma). The Asterids 
or starfish proper in- 
clude the (Toss-fish, the 
sun-star (see Echino- 
DP.RMA, fig. 17), the 
cushion-star, the butt- 
horn, and many with- 
out a popular name. 
The common cross-fish 
or five-finger, Asterias 
rubenSf of British seas, 
may be taken as typii’al 
(figs. I and 2), and the 
description w’ill apply 
also to the American 
species A. forbesi and 
The animal consists of a central body or di.sk, 



Fig. i. -An Afiir^rU], Asterias rubens, 
u])iHT surface, 
a, Madroporii i*. 
dy The same miigniliod, 
by Anus. 

This starfish may be 9-12 in. across. 
A. vulgaris 


produced into five arms or rays. The upper surface is covered 
with a leathery skin, .strengthened by a rafter-w’ork of little 
bones or plates, made of crystalline carbonate of lime, many 
of them bearing pr ckles of the same substance and small 
pincer-like TOmes— the pedicellariae (see Sea-urchin). In the 



middle of the body is a small anal opening, and near the angle 
between two rays is a furrowed plate pierced by many 
minute pores and called 
the madreporite. The 
under surface of the 
body has the mouth in 
the centre, and from it 
deep grooves radiate to 
the ends of the arms, 

At the bottom of each 
groove is a water-vessel, 
which gives off branches 
to the podia or sucking- 
feet on each side of it. 

A section across this 
groove is given in the 
article Echinodkrma, 
fig. 12 B. The arrange- 
ment and working of this Fio. 2.— Asterias ruhenSy under surface, 
hydraulic .system is The arm-groove with its row of sucking- 

essentially the same as . « P“^h^* 

• ^ u* 4. of a podium, magnified, 

in the sea-urchin, except * ± 1 & 

for the presence of plates at the bottom of the groove beneath the 
radial water-vessel, and the absence of any plates covering the 
groove. At the end of each ray is, as in the urchin, a single 
tentacle surrounded by pigment and connected with a definite 
plate called ” terminal.” Thus the terminals of a starfish cor- 
re.spond to the oculars of a sea-urchin (see Echinodkrma, fig. 3). 
The stomach is not a long coil, but a simple sac w'ith branched 
l)lind tubes extending into each ray. A generative gland also 
passes clown the side of each ray, and emits the milt or eggs 
when ripe through a pore near the body. Spawning takes place 
in spring or early summer. A starfish can crawl in any ^direction 
by means of its sucking-feet, whether the surface be*^ hard or 
rough or polished, or the softest silt, w’hilst its supple body 
c^an squeeze through incredibly narrow crevices. The rate of 
progress is about six inches a minute. 


The starfish arc the scavengers of Ihc sea, but unfortunately do 
not confine their attentions to dt'caying matter; they cat oysters, 
clams, mussels, barnacles, sea-snails, worms, cru&tacea anti even 
smalh^r starfish. There is constant w'ar between oyster-fishers 
and Starfish; no less than 42,000 bushels of starfish were removed 
from the oyster-beds of Connecticut in a single year, but not till 
th<?y had worked damage to the amount of 5631,500, The simplest 
way in which a starfish eats is by taking small bits of food into the 
stomach, and ejecting the refuse again through the mouth. But 
since the mouth is quite small and the food often large, the starfish 
linds it more convenient to turn its stomach inside out and to wrap 
it around the animal to be eaten, wdiich is then digested quietly 
and the stomach withdrawn again. In the case of oy.sters and similar 
bivalves, the starfish first has to open them; and this il does by 
fixing the suckers of one or two rays to one valve and those of the 
opposite rays to the other valve, while it may get a purchase by 
also holding on to some neighlxmring object. It then begins to 
.straighten out its rays. The oyster can withstand a very strong 
pull, but it cannot hold out against a long pull, and the starfish 
does not hurry. At last the oyster gives way, and the starfish 
has its reward; but its companions often join in, and you may see 
a whole ball of them interlaced round half-dig('sted molluscs and 
rolling about. Starfish begin to eat voraciously when quite young; 
one less than Jth in. across has been observed to eat over fifty 
young clams of half that length in six days. ITic more a starfish 
lias to cat the quicker il grow'S, and it may become sexually mature 
in less than a year, then jiroducing many thousands of young. 
Fortunately the increase is kept in check by many causes. The 
young, w'hile still in the stage of free-swimming larvae, are sw'allowed 
m millions by various fish. When they settle down on seaweed 
their bright colours attract eels and many small fishes. Later in 
life they are attacked by parasites, while those whicli stray into 
shallow water arc eaten by gulls and crows. Freshets and cold 
currents arc also destructive. 

Probably the best w’ay in which man can keep dow’n the numbers 
of starfish is by ^nriging the seaw'ecd in the latter half of July 
when it is covered '.viva voun;;; a single cartload thrown on shore 
would capture many millions. At a later stage tangles of hemp 
or cotton waste may be dragged over the oyster-beds, when the 
starfish will cling to them by the!: pedicellariae. They make 
excellent manure, but uro of no further service to man. Fishermen 
%vho catch them in their nets or on their lines often tear them in 
half and throw them back into the sea. Some of these mutilated 
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animals may, however, grow fresh rays, and thus one may find 
a starfish consisting of one large ray and four quite small ones, 
the whole sha]>cd like a comet. 

The Ophiurids (the name means snake-tails **) include the 
brittle-stars, sand-stars, and basket-fish or medusa-heads. 



Fig. 3. — An Ophiurid, the Daisy Brittle-star (Ophiopholis aculeata); 
upper surface, (f natural size.) 

The two former, which may often be found hiding under the 
rocks, or in the seaweed, or in pools at low tide, resemble the 
ordinary starfish in having five distinct arms. These, however, 
as shown in fig. 3, are long and serpent-like, and arc attachcil 
to a relatively small body or disk. The digestive and generative 
systems do not extend to the rays but are confined to the body. 
The arms are cylindrical and have no groove on the under side 
such as exists in starfish; but the water- vessel traverses the 
solid bones that form the axis of the arm, and the podia pass 
Out through special openings (see Eciiinoderma, fig. 18). 

In Ophiurids it is the arms that arc used for locomotion and not 
the podia, so that the latter have no terminal suckers. The axial 
ossicles, which correspond to the plates flooring the arm-groove in 
a starfish, resemble vertebrae connected by pairs of straight muscular 
bundles, and articulated by tenon-and-mortise joints, according to 
whose degree of develo])ment the arms vary in their power of coil- 
ing. These vertebrae arc encased in the tough outer skin of the 
arm, in which are developed plates. Spines borne by these plates 
aid the animal in locomotion. The skin of the disk also bears small 
plates, which are often covered with prickles. The mouth is on 
the under surface of the disk, and round it are a number of short, 
fiat processes, the mouth-papillae, wliich serve as strainers. Inside 
the mouth are seen the five tooth-plates, borne on a strong frame 
of complicated structure. In the sand-stars the rays are com- 
paratively short, with their spines closely j)ressed to their sides, 
so that they look like lizards' tails; in the brittle-stars the rays are 
much longer and more flexible, with the spines standing out, so 
iliat they look like wriggling centipedes attached round a little 
sca-urcliin. The brittle-stars are more active than the sand-stars, 
and can go more than two yards in a minute; some of them, if 
seized, break off their arms, which continue breaking into smaller 
ieces ; but the body can soon grow new ones. Sand-stars and 
rittle-stars are found in all seas, usually occurring in quantities, 
but arc most abundant in the rock-pools of the tropics. By con- 
stantly sweeping their arms over the sea bottom, they gather 
food consisting of minute animals. They eat the bait of fishermen, 
and their flsh as well if they find any already dead, but they are 
themselves a favourite food with many flsh, notably the cod. 

The basket-fish or medusa-heads arc Ophiurids whose arms 
branch several times, their ends often curling and interlacing. 
They live in deeper water and are often brought up clinging to 
fishermen’s lines. 

The feather-stars (fig. 4) have a central body and five arms, 
each forking at least once and fringed with small branches 
(pinnules) which give the feathery appearance. The mouth 
is in the middle of the lx)dy, and from it grooves pass along 
the arms and all their branches. The animal lives with the 
mouth upwards, and although it can crawl and even swim by 
movement of its arms, it generally fixes itself to a stone or 
seaweed or some zoophyte, by means of a bunch of small jointed 
arid hooked processes (cirri) growing from the back or under 
side of the body. It gets its food in this way : the arm-grooves 
(Echinoderma, fig. 12, C) are lined with minute hairs (cilia) 
always weaving in the direction of the mouth, towards which 
they drive a stream of water; this stream, containing minute 
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organisms, constantly flows through the coiled gut, which 
extracts nourishment from it. The fiallicr-i-tars were formerly 
pliw'cd w'iili the starfish, but they really belong to another 
class of Echinodenns — the Crinoidea. 



Fig. 4. — Th« Rosy Feather-star, Antedofi bifida^ attached by its 
cirri to a small stone, from which it is moving in the direction 
of the si)ectalor by pusliing with the branch(‘s ol oiu! arm and 
pulling with three branches of two arms. (Natural size.) 

In 1823 J. V. Thompson, of Cork, discovi^reil that the feather- 
star when quite young was fixed by a stalk, just as an^ nearly all 
crinoids (see Kchinopkrma, figs, i and 2). slalkefl crinoids 

are lud so numerous as they once were, but f<‘all)er-stars belonging 
to about half a dozen genera {Anttdtm, Artinonu'ha, 6 cc.) are 
found in all seas at all depths, often izi enoinious nunilx^rs. 

{K A. B.) 

STARGARD, a town of Germany, in the l*russiiiu province of 
Pomerania, situated on the left l)tmk of the navigable Ihna, 
20 m. E. of Stettin on the railway to Danzig and at the junction 
of lines to Posen, Schneidemtihl and ( ustrin. ]^)p. (1905), 
26,908. Formerly a member of the Hansetit \v. Leagut?, the town 
retain-s memorials of its early imj)ortan(*e in the large church 
of St Mary, built in the 14th century, Xhv. i 611 i-c<*nlury town- 
hall, and some gateways and towers dating from the 14th century- 
The walls wliich formerly surrounded it have been mostly 
converted into promenades. Extensive new law-courts and 
three large barracks are among the modern buildings. Stargard 
has a considerable market for cattle and horses, and carries on 
trade in grain, spirits and raw produce. Its manufactures 
include cigars, tobacco, wadding and stoikings; and there are 
also iron-foundries, and linen and woollen factories in the 
town. 

Stargard, mentioned as having lieen destroyed by the Poles 
in 1120, received civic rights in 1229, and became the capita! 
of eastern Pomerania. As a Han.seatic town it enjoyed consider- 
able commercial prosperity, but it had also to undergo siege 
and capture in the middle ages and during the Thirty Years* 
War. In 1807 it was taken by Schill. The name Stargard 
(from the Slavonic Starogad or Star igrod, meaning “ old town ”) 
is common to several other towns in the north of Germany, of 
which the chief are Prcussisch-Slargard, near Danzig, and 
Stargard an der Linde in Mecklenburg-Strelitz. 

See Zuck, FUkrer dutch Stargard (Stargard, igco). 

STARK, JAMES (1794-1859), British painter, was born in 
Norwich, and as he showed strong artistic inclinations early in life 
was, at the age of seventeen, articled to John Crome for three 
years. He was elected in 181 2 a member of the N(jrwich Soci'jty, 
to the exhibitions of which he had already contributed ; but in 
1817 he migrated to London and entered the Royal Academy 
Schools. He soon returned to Norwich and did not finally 
settle in the metropolis until 1830, though he was meanwhile 
a regular contributor to the British Institution and Suffolk 
Street Galleries. In 1840 he moved to Windsor, but after an 
interval of some years went back to London, where he died in 
1859. Between 1831 and 1859 most of his pictures were shown 
at "the Royal Academy, though he still continued to exhibit 
occasionally in other galleries. He undertook in 1827 the 
publication of a work on The Scenery oj the Rivers of Norfolk, 
which was completed seven years later; the illustrations he 
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prepared for it have much topographical and artistic interest 
and show well the better qualities of his work. In his pictures 
the influence of Crome is plainly perceptible, and there is evi- 
dence also of his study of the Dutch landscape-painters; but he 
had little of Crome ’s largeness and power, and his works charm 
rather by their gentle truth and quietness of manner tlian by 
their robustness of view or by their decisiveness of execution. 
There is one i>icture by him, “ The Valley of the Yare,** in the 
National Gallery of British Art. 

STARK, JOHN (1728-1822), American soldier, was born at 
Nutfield, now Londonderry, New Hampshire, on the 28th of 
August 1728. In 1752 he was taken prisoner by the Indians 
but was ransomed by Massachusetts. During the Seven Years’ 
War he served under Robert Rogers, first as a lieutenant and 
later as a captain, taking part in the battle of Lake George in 
1755, the disastrous attack upon Ticonderoga in 1758, and the 
Ticonderoga Crown-Point campaign in 1759. At the ktginning 
of the War of Independence he raised a regiment and as colonel 
did good service in the Battle of Bunker Hill, in the Canadian 
exfiedition, and in Washington’s New Jersey campaign in tlie 
winter of 1776-77, In March 1777 he resigned his commission 
because mother officers had been promoted over him. Later 
in the year, however, he was placed in command (by New 
Hampshire), with the rank of brigadier-general of militia, of a 
force of militiamen, with whom, on the i6th of August, near 
Bennington (^.«'.), Vermont, he defeated two detachments of 
Burgoyne’s army under Colonel Friedrich Baum and Colonel 
Breyman. For this victory, which did much to bring about the 
capitulation of General Burgoyne, Stark received tlie Uianks 
of Congress and a commission as brigadier-general in tJie 
Continental Army (Oct. 4, 1777). He lock jiarl in the opera- 
tions about Saratoga, and for a short time in 1778 and again in 
1781 he was commander of the northern department. In 
September 1783 he was breveted major-general. He died at 
Manchester, New Hamjishire, on the 8th of May 1822. John 
Stark’s brother, William (1724-1776), served in the Seven 
Years’ War and afl(*rwards on the frontier; and at the outbreak 
of the War of Independence, piqued because he was not pul in 
command of a regiment, he entered tht? British service. 

See Memoir aftd Official Correspondence of General John Stark 
(Concord, N.H., iSOo) by his j^andson Caleb Stark (1804 
who wrote in 1831 Reminiscences of the French }Var ctmtainin^ 
Rogers's Expeditions with the l^ew England Hangers and an Account 
m * of John Stark. 

STARLEY, JAMES (1830-1881), British inventor, the son 
of a farmer, was baptized at Albounie, Sussex, on the 13th of 
June 1830. At t*ighte<m he ran away from home and started 
on foot fur London, but on the way obtained work as a gardener 
at Lewisham, Kent, where he lived for a number of years. 
He had always been an ingenious mei;hanic, inventing trifling 
novelties and repairing watches and clocks in the neighbourhood, 
and when sewing machines began to be much used they attracted 
his practical attention, and aroused his inventive genius. 
Leaving his garden lie went up to London and became working 
mechanic for a firm of sewing-machine makers. Here he w'as 
ill his element, and in several particulars improved his principal’s 
machines, and invented a new one with an arm aitiu'hment 
that permitted rirtnilar as well as straiglitforward work. With 
a fellow-workman he moved in 1857 to Coventry, and started 
the manufacture of the '** European ” and other sewing machines 
from his patents. This was the beginning of the Coventry 
Machinists’ (nmpany, the pioneer off all the great bicycle and 
tricycle works whicli afterwards made that city the centre of 
the industry. FornuT acquaintances of Starley at Lewisham 
and elsewhere migrated to Coventry to become skilled mechanics 
ior this company. In 1868 they began the manufacture, after 
a Paris mod(‘l and at first for French use, of bicycles, strv^eral of 
the earliest suggested improvements being Starley ’s. A number 
of firms were soon devoting themselws exclusively to the 
manufacture of bicycles, and for one of these Starley — whose 
financial successes were^^N\nys for others — designed the 
(’oventry triej’^e. As it JWRiarder to propel tlvan the hiryclt* 
bo invented thi'balance gear, and applied it in the Saivo, wHhich 


is the type of the present tricycle (q*v.)* Starley died on the 
17th of June 1881, and a public monument has been erected 
to his memory in Coventry, His nephew, J . K. Starley, patented 
the tangent wheel in 1874. 

STARLING ( 0 . Eng. staer, steam, and sterlyng ; Lat. sturrms\ 
Fr. itourneau), a well-known bird about the size of a thrush; 
though at a distance it appears to be black, when near at hand 
its plumage is seen to be brightly shot with purple, green and 
steel-blue, most of the feathers when freshly grown being tipped 
with buff. These markings wear off in the course of the winter, 
and in the breeding season the bird is almost spotless. It is 
the Siurnus vt^tms of ornithologists. 

A full description of the habits of the starling ^ is unnecessa^ 
in this place, A more engaging bird scared}’ exists, for its 
familiarity during some months of the year gives opportunities 
for observing its ways that few others afford, while its varied 
song, its sprightly gestures, its glossy plumage, and, above all, its 
character as an insecticide — which last makes it the friend of the 
agriculturist and the grazier — render it an almost universal 
favourite. The worst that can be said of it is that it occasionally 
pilfers fruit, and, as it flocks to roost in autumn and winter 
among reed-beds, does considerable dam^e b\' breaking down 
the sieins.^ The congregations of starlings are indeed very 
marvellous, and no less than the aerial evolutions of the flocks, 
chiefly before settling for the night, have attracted attention 
from early times, being mentioned by Pliny {Hist, naturalis, 
X. 24) in the 1st century. The extraordinary precision with 
which the crowd, often numbering several bundn*ds, not to say 
thousands, of birds, wheels, closes, opens out, rises and descends, 
as if the whole body were a single living thing— all these move- 
ments being executed without a note or cry being uttered^ 
must 1)6 seen to be appreciated, and may be seen repeatedly 
with pleasure. For a resident the starling is rather a late 
breeder. The nest is commonly placed in the hole of a tree 
or of a building, and its preparation is the work of some little 
time. The eggs, from 4 to 7 in number, are of a very pale blue, 
often tinged with green. As the young grow they become very 
noisy, and their parents, in their assiduous attendance, hardly 
less so, thus occasionally making themselves disagreeable in a 
quiet neighbourhood. The starling has a wide range over 
Europe and Asia, reaching India; but examples from Kashmir, 
J\^rsia and Armenia have been considered worthy of specific 
distinction, and the resident starling of the countries bordering 
the Mediterranean is generally regarded as a good species, and 
called S. micolor from its unspotted plumage. 

Of the many forms allied to the genus Siurnus, some of which 
have perhaps been needlessly separated therefrom, those known i 
as Crackles {q.v.), are separately dealt with, and here wc shall 
only notice one other, Pastor, containing a beautiful species 
P. roseus, the Rose-coloured Starling, which is not an unfrequent 
visitor to the British Islands. It is a bird of most irregular and 
erratic habits — a vast horde suddenly arriving at some place 
to which it may have hitherto been a stranger, and at once^ 
making a settlement there, leaving it wholly deserted as soon 
as the young are reared. This happened in the summer of 
1875 at Villafranca, in the province of Verona, the castle of which 
was occupied in a single day by some 12,000 or 14,000 birds 
of this species, as has bcon graphically told by wSig. de Bctta 
{Atti del r. ist. vtneto, 5th series, vol. ii.);® but similar instances 
have been before recorded — as in Bulgaria in 1867, near Smyrna 
in 1856, and near'Odes&a in 1844, to mention only some of which 
particular have been published.'* 

1 They are dwelt on at some length in Yaircirs British Birds, 
4th ed,. vol. ii. pp. 220-241. 

- A most ridiiculous and unfoiindcd charge has l^cn, however, 
more than once browght against it — tlwit of destroyirig the eggs 
skylarks. There is little real evidence of its sucking eggs, and 
much of its not doing so; while, to render the allegation still more 
absurd, it has been ' brought by a class of farmers who generally 
complain that skylarks themselves are highly injurious. 

A partial translation of this paiK^r is given in the Zoologist for 
1878, pp. iS-22. 

it is remarkable that on almost all of these occasions the locality 
pitched upon has been, either at the time or soon alter, ravaged 



STARNBERG — STATE 


799 


STARNBERG* a village and climatic health resort of Germany, 
in the kingdom of Bavaria, on the Starnberger See, i6 m. by 
rail S. from Municli. Pop. (1905), 3257. It has an evangelical 
and a Roman Catholic church, an old castle (now government 
offices) and a balJiing establishment. The Starnberger See 
(or Wiinnscc) is a lake w 4 th a length of 12 m., a breadth of 3 m., 
and covering 23 sq. m. Its greatest depth is about 400 ft. 
Tlie lake is girdled by hills, studded with attractive villa 
residences, commanding beautiful and extensive views of the 
Alps. On th(* Roseninsel, an island in the lake, remains of 
lacustrine dwellings have been discovered. The waters abound 
in fish. In the summer steamboats ply, touching at all the 
villages lying on the shores. 

See XJle, Dcr Wurmsee in Obergern (Leipzig, 1901). 

STAR-NOSED MOLE {Coftdylura cristaia), a North American 
species, the single representative of its genus. In burrowing 
habits it resembles the European mole, but is distinguished from 
all other members of the family Talpidae by the presence of a 
ring of tentacles round the nostrils, probably serving as organs 
of touch. 

STARODUB, a town of Russia, in the government of Chernigov, 
98 m. N.K. of the city of ('hernigov. It is regularly built, with 
broad straight streets, and the houses are surrounded by large 
gardens. Pop. 12,451; Little Russians with about 5000 Jews. 
Tanning and th.' miimifacture of copper wares are carried on, 
and ihiTc is a trade in corn and hemp exported to Riga and 
St Petersburg. As early as the i it h and 1 2lh centuries Slarodub 
was a bone of contention between different Russian princes, who 
ajjpreciatcfd its strategic position. The Mongols seem to have 
destroyed it in (he middle of the 13th century, and its name does 
not reappear iinlil the following century. During the 15th and 
r6th (centuries the Russians and Lithuanians wTre continually 
disputing the pi'ssession of its fortn^ss, and at the beginning of 
the 17th century it b(*<*ame a stronghc»ld of Poland. 

■STARVATION, the state of being deprived of the essentials 
of nutrition, particularly of food, the suffering of the extremities 
of hunger anil also of cold (see Hunokr and Thirst). Tjic word 
is an invented h -brid, attrilnited, according to the accepted 
story, to Henry Dundas, xst Viscount Melville, who used it in a 
parliament a^^• debate on American matters in 1775 and gained 
thereby the nickname of Starvation Dundas (see H. Walpole’s 
Letters f ed. ( unnirYgham, viii. 30; and Notes and Queries, 
N(c 225). The English word “ to starve meant (niginally 
** to die,” as in O. ICng. sieorian, Du. sterven, Gcr. sterben, but 
was particularly applied to death from hunger or cold. 

STAS, JEAN SERVAIS (1813^-1891), iSdgian chemist, was 
born at Louvain on the 2TSt of August 1813. He studied for 
a medical career and took his doctor’s degree, but soon turned 
to cfhemistry. In 1835 after much trouble he gained admission 
to J. B. A. Dumas’s laboratory in Paris in order to continue a 
research on phloridzin which he had begun in an attic in bis 
father’s house, and he wics associated with that chemist in several 
researches, including his redetermination of the atomic weight 
of carbon. In 1840 he left^ Paris on his appointment to the 
chair of chemistry at the Ecole Royale MiJitaire in Brussels. 
There he remained for more than a quarter of a cjcntury, but 
before; ho h^id served the thirty years necessary to secure a 
pension ho was obliged to resign through a malady which 
affoc^ted his speech. He was then appointed to a post in con- 
nexion with the Mint, but gave it up in 1S72, and spent the rest 
of his life in retirement in Brussels, where he died on the i3?th 
of Decern her , Stas ’s name is best known for h is determina- 

tion of the atomic weights of a number of the more important 
elements. His work in this field was marked by extreme care, 
and he adopted the most minute precautions to avoid error, with 
such success that the great esjt yariati(wi between his numerous 

by locuat.s, which the birds grcedily’^ devour. Another fact worthy 
ol attention is they are often observed to affect trees or shrubs 
bearing rose-coJoirred ffowur.s, as Nerium olnandeY and Itobinia 
viscosa, amoni? the blossoms of which they tliemselves may easily 
escape notice, for their plunuige is rose-pink and black shot with I 
blue. ‘ 


individual determinations for each element was represented 
by from o’oo5 to o*oi. Though he started with a predilection 
in favour of !l^out*s hypothesis he was' later led by the results 
he obtained and by his failure to find any evidence of dissociation 
in the elements to regard it as a pure illusion and to look upon 
the unity of matter as merely an attractive speculation unsup- 
ported by proof. Nevertheless, a few years before his death, 
k propos of the close approximation to integers presented by a 
number of the atomic weights of the elements when hydmgen 
is taken as unity, he remarked, “ 11 faut croire qu’il y a quelque 
chose l^“dessous.” In connexion with the poisoning of Count 
liippoh •tc de Bocarme with nicotine in 1850 Stas worked out a 
method for the detection of the vegetable alkaloids, which, 
modified by Friedrich Julius Otto (1809-1870), professor of 
chemistry at Brunswick, has been widely used by loxiculogisU 
as the Stas-Otto process. 

STASINUS, of Cyprus, according to some ancient authorities 
the atithor of the Cypria (in ii books), one of lb(‘ poems belonging 
to the epic cycle. Others ascribed it to Hegesias (or Hegesinus) 
of Salamis or even to Homer himself, who was said to have 
written it on the occasion of his daughter's marriage to Stasinus. 
The Cypria, presupposing an a(;fiiiainlance will) the events 
of the Homeric poem, confined itself to what prei'eded, and 
thus formed a kind of introduction to the llimi. It contained 
an ac(!ount of the judgment of Paris, the rape of Helen, the 
abandonment of Philoctetes on the island of T.emnos, the 
landing of the Achaeans on the coast of Asia, and the first 
engagement before Troy. It is pn biibie* (hat llie list of tlie 
Trojans and their allies {Iliad, ii. SiO-cSyfi), wliieh formed an 
appendix to the catak'gm* of tl)e Greek .slrijis, is abridged from 
that in the ('ypria, \vhi» h was known to c(*nlain a list of the 
Trojan allies. Prod us, in his Chrestomathia, gave an outline 
of the poem (preserved in Phot ins, cod, 23()). 

Sec F. G. Welrker, Dcr epische Cvehts (1802); 1 >, B. Monro, 
Appendix to his edition of Odvhsey, xiii. xxiv. 'f. W. Allen, 

“The Epic Cycle," in Classical Quarterly (Jan. iyo8 sqq.); and 
Cycle. 

STASSFURT, a town of Germany, in the Prussian province 
of Saxony, and one of the chief seats of the German aalt-pro- 
ducing industry, situated on both sides of the. liode, 20 m. S.W, 
of Magdeburg by the railway to AscluTsleben. Pop. (1905), 
18,310. It is still surrounded in pari by the ruins of its ancient 
walls, but, with the exception of the. parisli church of St John 
(15th century), there are no buildings worthy special notice. 
Although saline .springs are mentioned here as early as tlie 
13th century, the first attempt to bore fur salt was not made 
until 1839, while the systematic exploitation of the salt-beds, 
to which the town is indelited for its pro.sperity, dales only from 
1856. The shafts reached deposits of salt at a depth of 850 ft., 
but the finer and purer .layers lie more than 1100 ft. below the 
surface. Besides llic rock-salt, wliieh is excaval.cd by blasting, 
the saline deposits of Stas.sfiirt yield a considerable quantity 
of deliquescent salts and other saline products, which have 
encouraged the foundation of numerous chemical factories in 
the town and in the neighliouring village of Leopoldshall, which 
lies in Anhalt territo^. The rock-salt works arc mainly goyern- 
DSient property, while the chemical factories are in private 
hands. 

See Precht, Salsindustrie von Slassfurt und Jlmgehung (Stassfurt, 
1891) ; and Wastplial, Gesifhioh!H des kOnigliohm Salzwerks zu Stassfurt 
(Berlin, 1901), 

STATE. As currently employed in that department df 
political science which (iont:ern.s itself, not with tlie relations 
of separate political entities, but with the political 
composition of society as a whole, the word stale * 
expresses the abstract idea of government in general, or the 
governing authority as opposed to the govcrn(:d, and is thus 
used by Herbert Speirrcyr in all his distiissicms of .government 
and sociert}'. Eouis XfV.’s “ I’^at, e’est moi,” Rousseau’s 
' tlKJory of the ” contrat social,” Bastiat’s “ donne a T^tat le 
' stri< t neixjssaire et garde le restc pour toV’ all injpiy this opposi- 
tion. Hobbes regards the state, or, as he calls it, the coimnon- 
wealth, as “one person for whose acts a great miiltitwdw by 
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mutual covenants, one with another, have made themselves 
•every one the autiior, to the end he may use the means and 
strength of them all as he shall think expedient for their peace 
and common defence/' 

'Oie term is also used to distinguish the civil from the ecclesi- 
astical authority in countries where they are or have been in 
conflict. 

A large number of definitions and classifications, according 
to political structure, international status, national homogeneity, 
&c., have been attempted, but it is beyond the scope of a short 
article to do more than mention these different senses of a word 
so variously employed. 

In international law the term has a more precise meaning, 
according to which the state is the external personality or 
AttribuieM o^^^ward agency of an independent community. 

/ii#er- In its fullest form its attributes are : (a) possession 
jimttonMi of sovereign power to pledge the community in its 
Law. relations with other simikrly soverrign communities, 
{b) independence of all external control, and (c) dominion over 
a determinate territory. In practice, however, there are still 
incomplete forms of states which join in the international life 
of states, paramount states v/hose relations to subordinate 
parts of their empire are in a condition of uncertainty, and 
there is, at any rate, one body carrying on international state 
intercourse without dominion over any territory at all. Thus, 
Great Britain has diplomatic relations, purely formal though 
they may be, with several of the subordinate states forming 
the German Empire. Egypt, while legally under the suzerainty 
of the Porte, is practically a British protectorate. Great 
Britain treats Cyprus as a dependency, though she is in mere 
occupation of the island for the purpose of carrying out certain 
reforms for the protection of Christians. Austria-Hungary 
considered herself in the same position, though she occupied 
Bosnia and Herzegovina ** without affecting the rights of 
sovereignty of his majesty the Sultan on those provinces.” 
Though Bulgaria, by the Treaty of Berlin, was an ” autonomous 
and tributary principality under the suzerainty of his imperial 
majesty the Sultan,” Turkey did not consider her suzerainty 
to involve her in the war of 1885 between her vassal and Servia. 
The Roman Ciitholic Church has permanent diplomatic relations 
as an independent state, though it has no independent territory 
against which international rights can be enforced. We saw 
in the Boer War the army of an annexed community wandering 
from place to place recognized as a belligerent with whom Great 
Britain negotiated as an independent state. 

A new and somewhat shadowy form of suzerainty is growing 
up in the “ paramountry ” first enunciated (with the concurrence 
of Great Britain) by the President of the United States in 1823 
(see Monroe Doctrine), asserted with a certain measure of 
success against Great Britain in 1896 (see Venezuela, also 
Arbitration), and proclaimed formally by the United States 
at the Hague peace conference in 1899 as a condition of her 
signature of the Peace Convention. While the Spanish republics 
of Central and South America arc recognized in international 
law as sovereign states, they can only be said to fulfil the condi- 
tions of absolute independence subject to the limitations which 
the Monroe' Doc'trine has placed upon their treaty-making 
powers with Europe.^ 

* Great Britain, in acceding to the arbitration imposed by Presi- 
dent Cleveland, hits, in the opinion of a number of Amt ican and 
Continental publicists, recognized the Monroe Doctiine. Sec 
Chrdlien, Ptincipes; De Beaumarchais, La Doctrine de Monroe) 
T)c Bustamente, Le Canal de Panama ei le droit international) 
De ^essens6, " Iax Doctrine de Monroe et le conflit anglo- 
am^ricain/' Jievuc des deux mondes UBgb)) also the writings of 
Ridgway, W. L. Scruggs, Sibley and G. F. Tucker, and the Annales de 
jurisprudencia (Colombia), June 1897 following numbers. M. 
Pradier-Foddrd, Professor of International Law at Lyons University, 
and formerly professor of the University of Lima, observes that 
“ En declarant que la grande rdpublique amdricaine consid^rerait 
comme dangereuse pour su tranquillity et sa s6curit6 toute tentative 
de la part des puissances curopyennes d'ytendre lour systyme 
politique 'k une parlie quelconque du continent amdricain, il (le 
prysident) s'est meh- indirectement des affaires intyrieurcs des 
rypubliques du Nouveau Monde, autres que les £tats Unis; il a fait 


‘‘In constitutional law, the state,” says a leading English 
authority, “is the power by which rights are created and 
maintained, by which the acts and forbearances sritiab 
necessary for their maintenance are habitually andConm 
enforced ” (Anson, Law and Custom of the Constitu- ttnentat 
Hon, pt. i. p. 2). In France, where the state embraces 
a hierarchy of bodies and authorities culminating in 
the president of the republic, whose acts are the final form of a 
series of incomplete acts of the members of the hierarchy, it 
comes nearer to the theoretical meaning of the word. In Great 
Britain the so^'creign power of the state is diffused among a 
number of authorities which have rights against each other and 
stand in independent relation towards the individual citizens. 
Actions can he brought by private citizens in the ordinary law 
courts against individual authorities, and there is no system of 
hierarchical responsibility which prevents a state official from 
being personally accountable for his administrative conductv 
In A. V. Dicey’s admirable Introduction to the Study of the Law 
of the Constitution, this distinction between the French, or, as 
we should rather call it, continental system of entire subordi- 
nation of the organs to the state as a whole, and the less logical 
British system is dwelt upon. “ Few things,” he observes, 
“ are more instructive than the examination of the actions 
which have been brought in Great Britain against officers for 
retaining ships about to proceed to sea. Under the Merchant 
Shipping Act 1876 the board are open to detain any ship 
which, from its unsafe and unseaworthy condition, is a serious 
danger to human life.” “ Most persons would suppose that the 
officials of the board of trade, so long as they — liona fide and 
without malice or corrupt motive — endeavour to carry out the 
provisions of the statute, would be safe from action at tlie hands 
of a shipowner. This, however, is not so. The board and its 
officers have more than once been sued with success. They 
have never been accused of either malice or negligence, but the 
mere fact that the board acts in an administrative capacity 
is not a protection to the board; nor is mere obedience to the 
orders of the board an answer to an action against its servants ” 
(P- 3 * 4 )- 

In England, wc may say, the notion of state, from the constitu- 
tional point of view, is still inchoate, but the play of international 
intercourse seems to be gradually leading to a clearer conception 
of the fact that an increasing national responsibility reejuires 
a corresponding increase in the power of co-ordinate state 
control. An instance of its absence is shown by the loose way 
in which the British Crown has granted governing powers to 
chartered companies (see Raid). This uncertainty applies as 
much to the United States as to Great Britain. In the Louisiana 
lynching riots, of which some Italian citizens were the victims, 
it was contended that the United States government was not 
responsible, and that the responsibility fell upon the government 
of Louisiana alone. This contention could not be pressed, and 
compensation was of course paid to Italy. Similar difficulties 
arose in connexion with the Japanese school question in Cali- 
fornia. The subject is well known to have raised apprehension 
as to the adequacy of the United States system to meet its 
centralized state responsibilities. 

Another, and, in some respects, more dangerous feature of 
an inchoate conception of state responsibility is the growing 
apart, so to speak, of certain British dependencies. The British 
state, for international purposes, is the British Empire, for 
domestic purposes it is the United Kingdom. Any limb of 
the former’s huge body can have interests different from those of 
the United Kingdom, and involve its responsibility. A signifi- 
cant step towards concentration of liability and control was 
taken by the Australian colonies in the federation brought about 
by the Commonwealth Act of 1900. Under this act, by the way, 
an clement of confusion has been created by the application of 
the term state ” to the federating colonies. Section 6 of the act 
provides “ the states ” shall mean such of the colonies of New 

de Tixitervention par anticipation et au profit de TUnion; car, 
e'est d'intervenir que d’interdire aux autres gouvemements 
d'intervenir.” 
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South Wales, New Zealand, Queensland, Tasiuania, 'Victoria, 
West Australia and South Australia as for the time being 
are pares of the Commonwealth, and such colonies or territories 
as may be admitted into or established by the Commonwealth 
as states; and each of such parts of the Commonwealth shall be 
called “a state.” “Original states ” shall mean “such states 
as Qxe parts of the Commonwealth at its establishment,” I^ol- 
lowing out this distinction between the Commonwealth and 
the states, articles 106 to 124 of the C<mimonwealth constitution 
deal with the respective positions of the Commonwealth, the 
original states, and the new states. Article 109 in particular 
provides tlut ” when a law of a state is inconsistent with the 
law of the Q^mmonweallh, the latter shall prevail, and the 
former shall, to the extent of the inconsistency, be invalid,” thus 
paving the way for the ultimate consolidation of the iFedcral 
powder. 

Much has been written on the “ science ” of the state, or, 
as we prefer, in Anglo-Saxon lands, to call it, ” political science.” 
In Germany the .subject is dealt with as an independent branch 
of university education. Several of her universities 
have a siaatswissenschafilichc Facultdt, granting a 
special degree in the subject. In consequence of 
the great attention paid to the subject in Germany, her state 
polity has been largely the work of her political writers. The 
result has not unnaturally tended^ to a system bearing some 
resemblance to that of the American Union, with this very 
important difference, however, that whereas in the United 
States the federal power is derived from the democratic forces 
of the individual states, in G(‘rmany it is derived from their 
aristocratic and absolutist hirces. German political thinkers, 
in fact, have worked out Staatsrecht as a comparative study, 
in which arguments in favour of absolute government have 
received as much careful consideration as those In favour of 
dtjniocratic institutions, and the German state has developed 
upon lines based oh the be.st theoretical arguments of these 
thinkers* There is, therefore, no anomaly m its practically 
absolutist government working out the most democratic reforms 
as yet put into legislative form. It follows, however, that 
German theories are of little use in the consideration of the state 
problems with which British and American political thinkers 
have to deal. Anglo-Saxon institutions are following their 
independent development, and if the influence of foreign institu- 
tions is felt at all, it is probably that of the clear logical detail 
and cohesion of French institutions. 

Authorities.— P ehm, Geschichtr dn Stacfisreehismssenschaft (1896), 
Allficmedne Staatslehrfi (1899); U. von Mohl, GeschichU und Litter • 
atur der Siaaiswissenschaften (1855-1858); Hildebrand, Cesehichte 
und System der Jiechts-^ und Staatsphilosophie (i860); Gierke, Das 
deuische Cenosscnschajisrecht (18H1); I. F, StalU, Die Staatslehre 
und die rrincipien des Staatsrechts (1870); BluntscUi, Geschichte 
dcs allgenieinen Staatsrechts und der Politik (1867) ; Lehre 
vom modernen Staate (1884-1885), i., ii.; Politik (i870j; Scydcl, 
Grundsiige der allgemeinen Staaislehre (1873); Lingg, Empmsche 
Untersuchungen zur allgemeinen Siaatslehre (18^); Bornhak, 
Allgcmeine Staatslehrc (iSof)); Jellinek, Pechi des modernen Staates 
^900); P. Schmidt, Allgemeine StaaUlchre (1901); von Trcitschke, 
Politik U898); Laband, Staatsrecht des deuiscHen Ueiches, 2 Bde. 
(1895); Haeiicl, Deutsches Staatsrecht (1S92); Janci, llistoire de Ir 
icicnce politique (1887); Boutmy, Etudes de droit constituHonncl 
(1899); Qjmbothccra, La Conception juridique de VHat (1899]; 
Esnirtn, Eliments de droit cnnstituHonnel frangais et ttranger (1899) I 
Hauriou, Precis de droit administratif ei de droit public general 
(tgoo); J>e Fur, Eiat fdddral et confSderaiion d^^tu^s (i‘96); Henry 
Michel, VidSe de VHat (1896); Michaud, *' De la Rebpons.abilil6 dc 
r6tiit h raison des fautfis de scs agents," Fevue du droit public et 
de la science politique (1895); Pillct, Rechevches sur les droitr, f<yndn- 
mentaux des Hats dans V or are des vapporfs internationaux (1899); 
Fabregiiettes, SoriSt^, Hat, pairie (1898); Dalloz, Repertoire du 
droit francais, t. 21, p. 37; Amos, Science of Politics (1883); Green, 
Lectures on the Principles of Political Obligation (1895) ; Pollock, 
IntroducHon to the History of the Science of Politics (1890; 3rd ed., 
1900); Anson, Law and Custom of the Constitution (3Td cd,, pt. i., 
1897); Holland, Jurisprudence (loth ed., X906); Dicey, Introduction 
to the Study of the Law of Constitution (5th ed., 1897) ; llberl, Ijseis- 
lative Methods and Forms (190Z); Kovalevsky, Russian PoHueal 
Institutions (Chicago, 1902). (T. 13 /.) 

STATE, GREAT OfTICERS OP, a designation popularly 
applied to all the principal ministers of the British Crown, but 
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stnclly applicable only lo v\,c \«7.\ .. 

ohMcellor, the lord high Wum. W 
(privy) council, the lord (keeper of the) privy scja\,i\xc,v.Td v^veat 
chamberlain, the lord higli constable, the earl marshal, and the 
lord high admiral. Of llicse, three— the lord chancellor, the 
lord-president of the council, and the lord privy seal— the first 
and second are always, and the third almost always, cabinet 
ministers. ^ The ofRces of two more — those of the lord trca’jurcr 
and the high admiral — are now executed by commission, the 
chi(i id the lords commissioners, luiown severally as the first 
lord of the treasury and the first lord id the admiralty, tnung 
likewise membiTS of the cabinet, while the first lord of the 
treasury is usually at the head of the goN'ernment. But, although 
it has iHuuiine the rule for the treasury and the admiralty to be 
put in commission, there is nothing exe.ept usage of longer or 
shorter duration to prevent the Crown from making a personal 
appointment to either of them, and the functions whic h formerly 
appertained to the lord treasurer and the high admiral are still 
regularly performed in the established course of the national 
administration. TTic four offices of the high steward, the great 
chamberlain, the high constable, and the earl marshal stand on 
a different footing, imd can be regardcid at the present day as 
little else than survivals from an earlier condition <*f society. 
They have practically ceased to have any relation to ihti ordinary 
routine of business in the country or of ceremonial in the palace, 
and the duties associated with them have either passed entirely 
into abeyance or are restricted within extremely narrow limits, 
save on certain occasions of exceptional pomp and solemnity. 
All of them were once hereditary, and, taking the three kingdoms 
together, thiy or their counterparts and equivalents continue 
to bo held by right of inheritance in one or other of them even 
now. These and the more important foreign great ofli(a\s 
of state arc all dealt with under their proper headings, and other 
information v/ill be found in the arlick:s Cabinet, Ministry, 
Privy CouNCin, Treasury, and Household, Royal. 

On the subject of the great offices of state gtmcrally, see Stubbs, 
Constitutional History ^ ch, xi.; Freeman, Norman Conquest, ch. 
xxiv,; Gneist^ Constitution of England, ch. xvi., xxv, anti liv.; also 
Gibbon, Decline and Fall, ch. liii., and Bryce, Holy Roman Empire, 
ch. xiv. 

STATEH ISLAND, an island constituting the borough of 
Richmond, New York City, and Richmond county, the southern- 
most of the counties of the state of New York. It is .separated 
from I*ong Island on the E. by the Narrows which connect Upper 
and Lower New Ytuk Bay; from New Jersey on the N. by the 
narrow channel of Kill van Kull which connects N^;w York Bay 
with Nc\<^ark Bay; and from New Jersey on the W* by the 
narrow channel of Staten Island Sound or Arthur Kill; and on 
its S.E. coast are Lower New York, Raritan and Prince’s Bii>'S, 
Great Kills, and the Atlantic Ocean. Pop. (1890), 51,693; 
(1900), 67,0^1; (1905, state census), 72,845. Staten Island is 
connected by ferry with the borough of Manhattan, 5 m. distant, 
and with Perth Amboy, New Jersey. The Staten Island Rapid 
Transit railway extends altmg the north shore and the S(juih*;cast 
side, and there are several electric lines and pleasant drives. 
The island is triangular in shape, is 13! m. long from norlh-casl i(i 
south-west, has a maximum width of nearly 8 m. at its north end, 
and has an area (jf about 70 sa. rn. The n(»rth-cast quarter is 
bn ken by two ranges cf hills having a precipitous cast slope 
and rising to a maximum height of about 400 ft,, i m. inland 
from tiio Narrows; but on the west and south the hills fall gently 
to the cr astal plain, which, occupying the greater part of the 
island, is broken only by low morainal ridges and terminates 
in salt mar.sluts along much of the west coast. IHiere are mtmy 
species of forest trees and more than 1300 species of flowering 
plants and frrn.s. The climate U .subject to sudden clianges, 
but the temperature rarely rises above 90® F. or falls below zero. 
Tlie island is chiefly a residential district, and in the picturesque 
hill section are many fine residences. Forts Wadsworth and 
Tompkins commanding the pas.sage of the Narrows constitute 
one tff the strongest defences of New Yr>rk Harbor. The 
principal villages are New Brighton, W( .-it New Brighton, Port 
Richmond, Stapleton, and Tompkinsville on the north coast 
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and Tottenville (or Bentley Manor) on the south-west coast. 
Richmond, the county-seat since 1727, is a small village near 
the centre of the island. South Beach, below the Narrows, is a 
popular seaside resort. At West New Brighton is a large dyeing 
establishment, there are also shipbuilding yards, oyster fisheries, 
and truck farms, and among the manufactures are linoleum, 
paper, white lead, linseed oil, brick, and fire-clay products. 

When discovered by Europeans Staten Island was occupied 
by the Aquehonga Indians, a branch of the Raritans, and 
several Indian burying-grounds, places where wampum was 
manufactured, and many Indian relics, including a stone head 
with human features, have been found here. In 1630 the 
Dutch West India Company granted the island to Michael 
Hauw as a part of his patroonship of Pavonia, and it was bought 
at this time from the Indians for some duffels, kettles, axes, 
hoes, wampum, drilling awls, Jew’s harps, and divers other 
small wares”; but before Pauw had established a settlement 
upon it he sold his title back to the company. A portion of 
it was regranted to David Pietersen de Vries in 1636, and in 
1642 the remainder was erected into a patroonship and granted 
to Cornelis Melyn. In 1641 de Vries established a settlement 
at Oude Dorp (Old Town), now Arrochar Park, near South 
Beach. It was destroyed by the Indians in the same year, was 
immediately rebuilt, was again destroyed in 2642 and was again 
rebuilt, but was abandoned after its destruction for the third 
time in 1655. A company of Waldenses founded a second 
settlement in 1658, at Stony Brook, about 2 m. west of the ruins 
of Oude Dorp; this was the principal village for many years 
and from 1683, when the island was erected into a county, until 
1727 it was the county-scat. Melyn surrendered his rights 
as a patroon in 1661, and during the remainder of the Dutch 
regime many small grants of land were made to French, Dutch 
and English settlers. In 1664 the duke of York became pro- 
prietor of the newly erected province of New York and by his 
grant in the same year to Berkeley and Carteret of all tliat 
portion which lay west of the Hudson River, Staten Island 
became properly a part of New Jersey, but in 1668 the duke 
decided tliat all islands within New York Bay which could be 
circumnavigated in twenty-four hours should be adjudged to 
New York. Captain Christopher Billopp made the trip within 
the time limit and was rewarded with a grant of 1163 acres at 
the south end of the island. He erected this into the Manor of 
Bentley and the manor house, built about this time, still stands 
in the village of Tottenville. It was in this house that Lord 
Howe on the 11th of September 1776 held a peace conference 
with Benjamin Franklin, John Adams, and Edward Rutledge 
representing the Continental Congress. The British army under 
Sir William Howe landed at the Narrows on the 3rd of July 1777, 
and until the close of the war Staten Island was held by the 
British and Loyalists. From it the British made frequent 
predatory raids into New Jersey, and the Americans made 
several retaliatory raids into the island. Under the direction 
of General Hugh Mercer some American troops reached Rich- 
mond on the morning of the iGth of October 1776, and in an 
engagement which immediately followed they were victorious; 
but, as they were retreating with their prisoners, British rein- 
forcements arrived and in a second engagement at Fresh Kill 
(now Green Ridge) they were routed with considerable loss. 
A second raid was made against Richmond early in August 1777; 
and on the 22nd of the same month American troops under 
General John Sullivan fought the British at several places, 
inflicted a loss of about 200 killed, wounded and prisoners, and 
destroyed considerable quantities of stores. In the war of 
2812 Fort Richmond was built at the Narrows and Fort Tompkins 
in the rear of it. The Federal government bought the site* in 
1847 ®-nd after destroying the old forts began the erection of the 
present works. In 1898 Staten Island became the borough of 
Richmond m Greater New York- 

See I. K. Morris, Memorial HUtory of Staien Island (2 vols.. 
New York, 2808-1900) I R, M. Raylcs, History of Richmona County 
(New York, 2887); ana J. J. Qute, Anmls of Staton Island (New 
York. x877)* ^ , 


STATE RIGHTS, a term used generally in political science 
to denote those governmental rights which belong to the indi- 
vidual states of a federal union, there being a certain sphere of 
authority in which these individual states may^ act without 
interference from the central government. Thus in the United 
States there were certain rights reserved to themselves by the 
states when forming the union under the constitution of 1787. 
These rights the central government is by fundamental law bound 
to respect, and they can be reduced only by amendment to the 
constitution. For a thousand years the various German states 
were so jealous of any curtailment of their individual rights 
as to prevent the formation of an efficient federal government; 
in Austria-Hungary the larger states still jealously gu^d their 
liberties. In federal unions, such as Mexico nnd Brazil, where 
a central authority existed first and creat''! the states, the 
belief in state rights is much weaker than it is in unions composed 
of originally independent states. The rights of a state ^e 
said to be delegated when, as in Mexico, Brazil and Colombia, 
the constitution is created by a central national authority 
which also makes the states; state rights are r^iduary when 
independent states unite to delegate by a constitution certain 
powers to a central government, as in the case of the German 
Empire, Austria-Hungary, the United States, Switzerland, 
and until 2905, Sweden-Norway. History shows that states 
forming unions of the second class are certain in after time to 
deny or assert that the sovereignty of the state is one of the 
rights reserved, according as the state belongs to a stronger or 
weaker section or faction; state sovereignty being the defence 
of the weaker state or faction, and being denied by the stronger 
group of states which controls the government and which 
asserts that a new sovereign state was created by a union of the 
former independent ones. This dispute is usually ended by 
civil war and the destruction of state sovereignty. The evolu- 
tion of state rights as shown in the history of the United States 
is typical. Thirteen independent states formed a union in 
2787 under a constitution reserving certain rights to the states. 
The sphere of the state authority embraced most of the powers 
of government, except, for instance, those relating to foreign 
affairs, army and navy, inter-state commerce, coinage and the 
tariff; the powers of the central government were specified in 
the fundamental law. Most of the states claimed at one time 
or another that sovereignty was one of the reserved rights of 
the states, and on this theory the southern states acted in the 
secession in 1861. The war that resulted destroyed all claims 
of state sovereignty. The other rights of the states consisted 
of those not delegated to the central government or forbidden 
to the states by the constitution. In case of doubt the presump- 
tion was in favour of the state. Since the beginning, however, 
the central government has gained strength at the expense 
of the states, seldom by direct usurpation (except during the 
Civil War and Reconstruction, 2862-76), but indirectly tlirough 
use and custom, as the country and people developed and new 
conditions of government arose. The field of state rights 
has not increased, while centralization has slowly but surely 
taken place. This centralization is shown not only by the 
increased power and activity of the federal government as 
compared with the state governments, but in the change in 
popular opinion indicated by the use of the terms National, 
Union, &:c,, where formerly Confederate, Federal, &c., were used, 
and in the use of singular verbs after the words Congress and the 
United States, where formerly they were followed by plural 
verbs. 

The central authority in the United States, formerly almost 
unheard of by the average citizen, now touches him in many 
of the activities of life and sometimes intrudes even into the 
domain of local self-government. The history of the decay 
of state rights makes it seem doubtful if the federal form of 
government is a permanent one, or is only a transient form 
between independent state governments or loose confederacies 
and a centralized national government.. 

See J. W. Burgess, Political Scie- :. r nd Comparative Constitutional 
Law (New York, 2895); Woodrow Wilson, The State (new ed. 
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New York, I9«3) ; A. K. Stephens, Constitutional View of the War 
between the States (Philadclphhi, 1868-1870); and A. L. Lowell, 
Governments and Parties in Continental Europe (Boston, 1896I. 

^ STATES-GENERAL, the English translation of (1) the 
Etats-Geniraux of France before the Revolution, (2) the Staten- 
Generaal of the Dutch Netherlands. The name in both cases 
signifies, whatever the ultimate divergence in character of the 
two bodies, the assembly of the representatives of the various 
estates of the realm, called together for purposes of legislation 
or deliberation. 

The French States-General, — In France the Statcs-General 
owed their origin to the same causes which produced the Parlia- 
ment of England, the Cortes of Spain, the Diet of the Holy 
Roman Empire, and the Diets (Landlage) of the states of Ger- 
many, and they resembled these assemblies in their constitution. 
In these countries the royal or ducal power, when it began to 
extend its scope, found itself limited by the feudal system and 
had to turn to the forces of feudalism to obtain from them 
aid and counsel, t\e. pecuniary assistance and moral support. 
Instead of treating severally with the local representatives 
of these forces the ruler found it useful and convenient to enter 
into contact with them as a whole, treating with them through 
their principal representatives. 

In France these conditions led in 1302 to a general assembly 
coasisting of the chief lords, both lay and ecclesiastical, and the 
representatives of the principal privileged towns, which were 
like distinct lordships. There had, of course, been certain pre- 
cedents before 1302 which had, as it were, paved the way for 
this institution; tlie representatives of the principal towns had 
several times been convoked by the king, and under Philip III. 
there had been assemblies of nobles and ecclesiastics in which 
the two orders had deliberated separately. It was the dis- 
pute between Philip IV. the Fair and Domface VIII. which led 
to the States-Gencral of 1302; the king of France desired that, 
in addition to the officers of the Crown, the principal authorities 
of the country should come and testify solemnly that they 
were at one with the king in this serious crisis. The letters 
summoning the assembly of 1302 arc published by M. Georges 
ri(H)t in his collection of Documents inedits pour servir cl Vhistoire 
dc France. In 1302 the States-Gencral had been called upon 
only to give counsel to the king; but during the same reign they 
were several times assembled to give him aid, i.e. to grant him 
subsidies, and in course of time this came to be the most freciuent 
motive of their convocation. 

In one sense the composition and powers of the States- 
General have always been the same. They have always in- 
cluded representatives of the clergy, nobility and third estate, 
and they have always been summoned either to grant subsidies 
(. ** to advise the Crown, to give aid and counsel. Their composi- 
t however, as well as their effective powers, have varied 
greaily at different times. 

In their primitive form, ue, in the T4th and the first half of 
the 15th centuries, the States-General had only a limited elective 
element. The lay lords who appeared therein were not elected, 
but directly chosen and summoned by the king, and the same 
was the case with the prelates, bishf)ps and clergy, who were 
summoned qua ecclesiastical lords. In the order of the clergy, 
however, since certain ecclesiastical bodies, e,g. abbeys and 
chapters of cathedrals, were also summoned to the assembly, 
and p these bodie.s, being persons in the moral but not in the 
physical sense, could not appear in person, their representative 
had to be chosen by the monks of the convent or the canons 
of the chapter. It was only the representation of the third 
estate which was furnished by election. Originally, moreover, 
the latter was not called upon as a whole to seek representation 
in the estates. It was only the bonnes villes, the privileged 
towns, which were called upon. They were represented by 
elected procureurs, who were frequently the municipal officials 
of the town, but deputies were often elected for the purpose. 
The country districts, the plat pays, were not represented. 

It was during the last thirty years of the 16th century that 
the States-General became wn entirely elective body and really 
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representative of the whole nation as divided into three parts. 
This was brought about by various causes. On the one hand, 
the nobles and prelates who were summoned were not always 
inclined to attend the estates, so had themselves represented 
by an envoy, a procureur, as they had the right to do, and fre- 
quently the lords or prelates of the same district chose the same 
procureur to represent them. On the other hand, the ( rown 
seems at that time to have felt the need of having the con- 
sent of representatives really expressing the will and feelings 
of all the orders, and especially of the third estate as a whole. 
The letters of summons to the States-General of 1484 invited 
the ecclesiastics, nobles and third estate in general, to meet at 
the chief town of ilwxr bailliage or senhhaussh and elect deputies. 
An intermediate form had been employed in 1468 when the 
prelates and lords had still been summoned personally, but the 
towns had each elected three deputies, an ecclesiastic, a noble 
and a burgess. 

At the estates of 1484 there seems to have been universal 
and direct suffrage for all the tliree orders. But the roturiers 
of the country districts could not in practice avail themselves 
of this power; so the country communities and small towns 
spontaneously elected delegates to represent them at the elec- 
toral assembly. Thus a system of indirect election arose for 
the third e.state which became confinned and subsequently con- 
tinued to be used. To a certain extent there were sometimes 
more than two degrees in the suffrage; the delegates nominated 
by the country communities would gather together with the 
electors chos(‘n by the neighbouring little town, and appoint 
with them new delegates to represent them at the electoral 
assembly of the baiUiage, This ultimately became tlic system. 
For tlic clergy and nobles the suffrage remained direct; but as 
a rule only such ecclesiastics were admitted to the assembly 
of tlic bailliage as possessed a benefice, and only such lords as 
had a fief. 

The effective powers of the States-General likewise varied in 
the course of time. In the 14th century they were actually 
great. The king could not, in theory, levy genend taxation. 
Ev'en in the provinces attached to the domain of the Oown, lie 
could only levy it where he had retained the haute justice 
over the inhabitants, but not on the subjects of lords having 
the haute justice. The privileg(;d towns had generally the right 
of taxing themselves. In order to obtain general taxes, the 
king had to obtain the consent of the lay and ecclesiastical lords 
and of the towns; tliis amounted to obtaining the authorization 
of the Statcs-General, which only granted these subsidies 
temporarily for a fairly short period. The result was that they 
were summoned fairly fre(|iiently and that their power over the 
Crown might be considerable. 

But in the second half of the 14th century certain royal taxes 
levied throughout the whole of the domain of the Crown, tended 
to become permanent, and independent of the vote of the estates. 
This sprang from many causes, but from one in particular; the 
C rown endeavoured by transforming and changing the nature 
of the “ feudal aid ** to levy a general tax by right, on its 
own authority, in such cases as those in which a lord could 
demand feudal aid from his vassals. For instance, it was in 
this way that the necessary taxes were raised for twenty years 
to pay tht; ransom of King John without a vote of the States- 
General, although they met several times during tliis period. 
Custom confined this tendency. Thus during the second half 
of the 15th century the chief taxes, the taille, aids and gaheUt 
became definitely permanent for the benefit of the Crown, 
sometimes by the formal consent of th ; States-General, as 
in 1437 in the case of the aids. The critical periods of the 
Hundred Years* War had been favourable to the States-General, 
though at the price of great sacrifices. Under the reign of 
King John they had had for a few years, from 1355 to 1358, 
not only the voting, but through their cormnissaries, the 
administration of and jurisdiction over the taxes. In the 
first half of the reign of Charles VII. they had been summoned 
almost every year and had patriotically voted subsidies. And 
when the struggle was over they renounced, through weariness 
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and a longing for peace, their most precious right, the power 
of the purse. 

At the estates of 1484, however, after the death of Louis XL, 
there was a kind of awakening. The deputies of the three orders 
united their efforts in perfect harmony in the hope of regaining 
the right of periodically sanctioning taxation. They voted 
the taille for two years only, at the same time reducing it 
to the amount which it had reached at the end of the reign of 
Charles VII. They even demanded, and obtained, the promise 
of the Crown that they should be summoned again before the 
expiry of the two years. But the promise was not kept, and 
we do not find the States-Greneral summoned again till 1560. 
There was then a first interruption of 76 years in the wording 
of the institution, while the absolute monarchy w^ establishing 
itself. But there was a revival of its activity in the second 
half of the i6th century caused by the scarcity of money and 
the quarrels and wars of religion. The estates of Orleans in 
1560, followed by those of Pontoise in 1561, and those of Blois 
in 1 576 and 1588, were most remarkable for the wisdom, courage 
and efforts of the deputies, but on the whole were lacking in 
effect. Those of 1588 were ended on a regular coup d itai effected 
by Henry HI., and the States summoned by the League, which 
sat in Paris in 1593 and whose chief object wa;; to elect a Catholic 
king, were not a success. The States-General agam met in Paris 
in 1614, on the occasion of the disturbances which followed the 
death of Henry IV. j but though their minutes bear witness to 
their sentiments of exalted patriotism, the dissensions between 
the three orders rendered them weak and they were dissolved 
before having completed their work, not to be summoned again 
till 1789. 

As to the question whether the States-General formed one 
or three chambers for the purposes of their working, from the 
constitutional point of view the point was never decided. 
What the king required was to have the consent, the resolution 
of the three estates of the realm; it was in reality of little impor- 
tance to him whether their resolutions expressed themselves in 
common or separately. At the States-General of 1484 the 
elections were made in common for the three orders, and the 
deputies also arrived at their resolutions in common. But after 
1560 the rule was that each order should deliberate separately ; 
the royal declaration of the 23rd of June 1789 even stated that 
they formed three distinct chambers. But Nccker’s report 
to the conseil du rot according to which the convocation of 1789 
was decided, said (as did the declaration of the 23rd of June), 
that on matters of common interest the deputies of the three 
orders could deliberate together, if each of the others decided 
by a separate vote in favour of this, and if the king consented. 

The working of the States-General led to an almost exclusive 
system of deliberation by committee, as we should say nowa- 
daysj There were, it is true, solemn general sessions, called 
sSances royales, because the king presided ; but at these there 
was no discussion. At the first, the king or his chancellor 
announced the object of the convocation, and set forth the 
demands or questions put to them by the Oown; at the other 
royal sessions each order made known its answer , or observations 
by the mouth of an orateur elected for the purpose. But almost 
all useful work was done in the sections, among which the depu- 
ties of each order were divided. At the estates of 1484 they 
were divided into six naiimts or sections, corresponding to the 
six giniralitSs then existing. Subsequently the deputies belong- 
ing to the same gouvememmt formed a group or bureau for 
deliberating and voting purposes. Certain questions, however, 
were discussed and decided in full assembly; sometimes, too, 
the estates nommated commissaries in equal numliers for each 
order. But in the ancient States-General there was never any 
personal vote. The unit represented for each of the three 
orders Was the baiUiage or senichaussie and each bailliage had 
one vote, the majority of the deputies of the bailliage deciding 
in what way this vote should be given. At the estates of the 
16th century voting was by gouvemements, each gouvemement 
having one vote, but the majority of the haiUiages composing 
the gome/mement decided how it should be given. 


The States-General, when they gave counsel, had in theory 
only a consultative faculty. They had the power of granting 
subsidies, which was the chief and ordinary cause of their 
convocation. But it had come to be a consent with which the 
king could dispense. We have seen how permanent taxation 
became established. In the i6th century, however, the estates 
again claimed that their consent was necessary for the establish- 
ment of new taxation, and, on the whole, the facts seem to be 
in favour of this view at the time. But in the course of the 1 7th 
century the principle gained recognition that the king could 
tax on his own sole authority. Thus were established in the 
second half of the 17th century, and in the i8th, the direct 
taxes of the capitation and of the dixibne or vingtihne, and 
many indirect taxes. It was sufficient for the law creating them 
to be registered by the touts des aides and the parlements. 
It was only in 1787 that the parlement of Paris declared that 
it could not register the new taxes, the land-tax and stamp- 
duty (subvention territoriale and imp^t du timbre), as they did 
not know whether they would be submitted to by the countrx', 
and that the consent of the representatives of the tax-payers 
must be asked. 

The States-General had legally no share in the legislative 
power, which belonged to the king alone. The States of Blois 
demanded, it is true in 1576, that he should be bound to turn 
into law any proposition voted in identical terms by each of the 
three orders; but the king would not grant this demand, which 
would not even have left him a right of veto. In practice, 
however, the States-General contributed largely to legislation. 
Those who sat in them had at all times the right of presenting 
complaints (doliances), requests and petitions to the king; in 
this, indeed, consisted their sole initiative. Tlicy were usually 
answercid by an ordonnance, and it is chiefly through these 
that we are acquainted with tJie activity of the estates of the 
14th and isth centuries. In the latest form, and from the 
estates of 1484 onv/ards, this was done by a new and special pro- 
cedure. The Slates had become an entirely elective assembly, 
and at the elections (at each step of the election if there were 
several) the electors arew up a cahier des doliances (slatement 
of grievances) which they requested the deputies to present; 
this even appeared to be the most important feature of an 
election. The deputies of each order in every bailliage also 
brought with them a cahier des doliances, which was arrived at, 
for the third estate, by a combination of the statements drawn 
up by "-he primary or secondary electors. On the assembly 
of the estates the cahiers of the baiUiages were incoiyoratcd into 
a cahier for each gouvemement, and these again into a cahier 
giniral or general statement, which was presented to the king, 
and which he answered in his council. When the three orders 
deliberated in common, as in 1484, there was only one cahier 
giniral} when they deliberated separately, there were three, 
one for each order. The drawing up of the cahier giniral was 
looked upon as the main business (J,e grand cetme) of the session. 

By this means the StatCvS-General furnished the material 
for numerous ordonnances, though the king did not always adopt 
the propositions contained in the cahiers, and often modified 
them in forming Iheni into an ordonnance. These latter were 
the ordonnances de rif^me (reforming ordinances), treating 
of the most varied subjects, according to the demands of the 
cahiers. They were not, however, for the most part very well 
observed. The last of the type was the grande ordonnance of 
1629 (Code Michau) drawn ttp in accordance with the cahiers of 
1614 and with the observations of various assemblies of notables 
which followed them. 

The States-General had, however, peculiar power which was 
recognized, but w^as of a kind that could not often be exer- 
cised; it was what might be called a constituent power. Tlic 
ancient public law of France contained a number of rules called 
“ the fundamental laws of the realm ’’ (lots fondamentales du 
royaume), though most of them were purely customary; chief 
among them were the rules determining the succession to the 
Crown and those forbidding the alienation of the domain of 
the Crown. The king, supreme though his power might he, 
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could not abrogate^ modify or iiifringe tliem. But it was 
admitted that he might do so by the consent of the St^itcs- 
General, 'fhe States could give the king a dispensation from a 
fundamental law in a given instance; they could even, in agree- 
ment with the king, make new fundamental laws. The States 
of Blois of 1576 and 1588 offer entirely convincing precedents 
in this respect. It was universally recognized that in the event 
of the line of Hugh Capet becoming extinct, it would be the 
function of the States-Gencral to elect a new king. 

The Statcs-General 0^ 1614 had been the last. A new con- 
vocation had indeed been announced to take place on the 
majority of Louis XIV., and letters were even issued in view of 
the elections, but this ended in nothing. Absolute monarchy 
was becoming definitely established, and was incompatible with 
the institution of the Statcs-General, Liberal minds, however, 
in the entourage of the duke of Burgundy, who were preparing 
a new plan of government in view of bis accession to the throne, 
thought of reviving the institution. It figures in the projects 
of St Simon and Fenclon, though the latter would have preferred 
to begin with an assembly of non-elected notables. But though 
St Simon was high in the favour of the regent Orleans, the 
States were not summoned at the death of I^uis XIV. 

In 1789 they were summoned. They were preceded, as 
F^nelon had wished in former days, by an assembly of notables 
in 1787, which already displayed great independence. It was 
the refusal of the parlement of Paris to register the fiscal edicts 
submitted to the Notables which led to the convocation of the 
States-General, The Notables, who had sat in 1787, were again 
summoned in 1788 to inquire into and fix the rules for the elec- 
tions and the procedure of the States. Necker, in the Memoire 
which he submitted to the conseil du rot in December 1788, 
granted for these States the doublement du iiersy t.e. that the 
third estate should have a number of deputies equal to that 
of the deputies of the other two orders combined, this is w 4 mt 
had happened previously in the few provincial assemblies 
created by Necker during his first administration and in those 
created by an edict of 1787 for all the pays d^Slections, But 
Necker’s report, as to the subject of deliberating separately 
(par ordre) or in common, simply referred to the ancient prin- 
ciples; and he seems also to have proposed to maintain the 
system of voting by bailliages, Nov/ the doubling of the tiers 
could yield it no real advantage umess the deliberation was in 
common and the voting by individuals, and it was this question 
wliich from the 6th of May 1789 onwards was the subject of 
the separate deliberations and negotiations between the three 
orders. On the 13th of June the third estate had arrived at a 
resolution to examine and settle in common the powers of the 
three orders, and invited to this common work those of the 
clergy and nobles. Certain of the latter and the majority of 
the clergy joined the tiers, and on the 17th of June it arrived 
at the celebrated dtjcision by which i;; affirmed the principle 
of the national supremacy residing in the mass of the nation; 
the deputies, witliout any distinction of order, constituted a 
national assembly, which assembly was call, d upon to regenerate 
France by giving her a constitution, while the royal power 1 
Which in reality became provisional) could not negative its 
decisions. The king tried to resist. In the stance royale of : 
the 23rd of June 1789, where he took the attitude of granting | 
a charte ociroyee (a constitution granted of the royal favour), he 
affirmed, subject to the traditional limitations, the right of 
separate deliberation for the three orders, which constitutionally 
formed three chambers. We know how this move failed; soon 
that part of the deputies of the nobles who still stood apart 
joined the National Assembly at the request of the king. The 
States-General had ceased to exist, having become the National 
Constituent Assembly, though it consisted of the deputies 
elected by the order. 

See G. Picot, Histoire des itats-gin^aux (snd ed.. Paris. 1888). 

(J. V. E.) 

The Dutch States-General, — ^In the Netherlands the convoca- 
tion of the States-Generpwl, consisting of delegates from the 
provincial estates, dales from about the middle of the 15th 


century', under the rule of the dukes of Burgundy. The name 
was transferred, after tlie separation of tlie northern Nether- 
lands from the Spanish dominions, to the representatives 
elected by the .seven sovereign provincial estates for the general 
government of the United Provinces. The State,s-General, in 
which the voting was by provinces — each province having one 
vote — ^was established from 1593 at the Hague# The States- 
General came to an end after the revolution in 1795, with the 
convocation of tlie National Assembly (March 1, 1796). See 
Holland {History), Tlie title* of Staten-Generaal is, however, 
still borne by the Dutch pariiument. (W, A. P.) 

STATES OF THE CHURCH, or Papat. States (Ital, Stato 
della Chiesa, Stntn Pontifico, Stato Romano, Stato Ecclesiastico; 
Fr. Etats de I'Eglise, Pontificat Souverain de Rotne, &:c,; Ger. 
Kirchenstaat ; in ecclesiastical I.atin often Patrimonium Sancti 
Petri), that portion of central Italy which, previous to the unifica- 
tion of the kingdom, w^ under the direct government of the 
see of Rome, The territory stood in 1859 as in the annexed 
table. 

With the exception of Benevento, surrounded by the Nea- 
politan province of Principato Ultcriorc, and the small state 
of Pontecorvo, enclosed within the Terra di Lavoro, the States 
of the Church formed a compact territory, bounded on the N.W. 
by theUonibardo-Venetian kingdom, on the N.E. by the Adriatic, 
on the S.E. by the kingdom of Naples, on the S.W. by the 
Mediterranean, and on the W. by the grand-duchy of Tuscany 
and the duchy of Modena. On the Adriatic the coast extended 
140 m. from the mouth of the Tronto (Truentus) to the 
southern mouth of the Po, and on the Tyrrhenian Sea 130 m. 
from 41® 20' to 42'' 22' N. lat. 




Area in 

Population 



Efiglishsq. m. 

in 1855. 

1 Comarca of Pome 

1754-8 

326,509 


Bologna 


375.‘>3i 

a 

.2 

Ferrara 

Forli 

1094*0 

7i8’8 

244.524 

218,433 

Sr 

Ravenna 

701*5 

175.994 

S 

Urbino, with I'tjsaro . 

1414*6 

257.751 


Velletri 

571*3 

O2.OI3 


/Ancona 

441*8 

895-0 

176.519 


Macerata 

243,104 


Camerino 

320-0 

42.991 


Fermo ...... 

3357 

110,321 

Ascoli 

476'3 

91.91b 


Perugia 

1555 s 

234.533 

(4 

Spolcto 

1I75'9 

135.029 


Ricti ....... 

5117 

73.b83 


Vitcrlx) 

1158-9 

128,324 

Orvieto 

3i(>'6 

29.047 


CivitA Vecchia .... 

380*0 

20,701 


Fro.sinone, wilh Pontfc.orvo , 

73‘»'9 

154.559 


.Benevento 

bi'3 

23.17<'> 



16,000’ 8 

.V'2-1.75« 


The divisions shown above were adopted on the 21st oi 
December 1827, the legations being ruled by a cardinal and the 
delegations by a prelate. Previously the several districts formally 
recognized were Ltitium, the Marittima (or sea-board) and 
(!ampagiia, the patrimony of Saint Peter, the duchy of (!astro, 
the Orvietano, the Sabina, Umbria, the Perugino, the? March of 
Ancona, Romagna, the Bolognese, the Ferrarese, and the 
duchies of Benevento and of Pontecorvo. The former papal 
territories are nov' comprised within the Italian provinces of 
Bologna, Ferrara, Forli, Ravenna, Pesaro and Urbino, Ancona, 
Macerata, Ascoli-Piceno, Perugia, Rome and Benevento. 

The question of the orij;dn of the territorial jurisdiction of the 
pope is treated under I^apacy. With the moral and eoclesiaatical 
decay of the papacy in the 9th and loth centuries much of its 
territorial authority slipped from its grasp; and by the middle of 
the iith century its rule was not recognized beyond Home and the 
immediate vicinity. By the treaty of Sutri (February iiii) 
Paschal II. was compelled by the emperor Henry V. to surrender 
all the possessions and royalties of the Church; but this treaty was 
soon afterwards repudiated, and by the will of Matilda, countess 
of Tuscany, the papal see was enabled to lay claim to new territories 
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oi great value. By the capitulation of Nouss (1201) the emperor 
Otto IV. recognized the papal authority over the whole tract from 
Radicofani in Tuscany to the pass of Ceperano on the Neapolitan 
frontier—- the exarchate of Ravenna, the Pentapolis. the March of 
Ancona, the bishopric of Spoleto, Matilda's personal estates, and the 
COuntsMp of Brittenoro; but a good deal of the territory thus 
describea remained for centuries an object of ambition only on the 
part of the popes. The actual annexation of Ravenna, Ancona, 
Bologua, Ferrara, &c., dates from the i6th century. The States 
of the Church were of course submerged for a time by the ground- 
swdl of the French Revolution, but they appeared again in 1814. 
In 1849 they received a constitution. On the formation of the king- 
dom of Italy in 1860 they were reduced to the Comarca of Rome, 
the legation of Velletri, and the tliree delegations of Viterbo, Civitjl 
Vecchia and Frosinone; and in 1870 they disappeared from the 
political map of Europe. (Sec Italy : History.) 

STATE TRIALS* in English law^ a name which primarily 
denotes all trials relating to offences against the state, but in 
practice is often used of cases illustrative of the law relating 
to state officers or of international or constitutional law. The 
first collection of accounts of state trials was published in 1719 
in four volumes. Although without an editor's name, it appears 
that Thomas Salmon (1679-1767), an historical and geographical 
writer, was responsible for the collection. A second edition, 
increased to six volumes, under the editorship of Sollom Emlyn 
(1697-1754), appeared in 1730, This edition contained a 
lengthy preface critically surveying the condition of English 
law at the time. A third edition appeared in 1742, in eight 
volumes, the seventh and eighth volumes having been added 
in 1835. Ninth and tenth volumes were added in 1766, and 
a fourth edition, comprising ten volumes, with the trials arranged 
chronologically, was published the same year, A fifth edition, 
originated by William Cobbett, but edited by Thomas Bayly 
Howell (1768-1815) and known as Cobbett*s Complete Collection 
of State Trials, was published between 1809 and 1826. I'his 
edition is in thirty-three volumes; twenty-one of them, giving 
the more important state trials down to 1781, were edited by 
T. B. Howell, and the remaining volumes, bringing the trials 
down to 1820, by his son Thomas Jones Howeir(d. 1858). A 
new series, under the direction of a parliamentary committee, 
was projected in 1885, the object of bringing the trials 
down to a later date. Eight volumes were published in 1888- 
1898, bringing the work down to 1858. The first three of these 
were edited by Sir J. Macdonell, the remaining five by J. E. P. 
Wallis. Selections have also been edited by H. L. Stephen 
and others. The trials are invaluable, not only for their 
reports of criminal cases, in which the whole course of criminal 
procedure and evidence may be traced, but for their historical 
information. 

STATICS (from Gr. root ora-, stand, or cause to stand), the 
branch of mechanics which discusses the conditions of rest or 
equilibrium of forces (see Mechanics). 

STATIONERY* a term embracing all the various articles 
sold by stationers," who were originally booksellers having 
“ stations " or stands in market.s, near churches or other build- 
ings for the sale of their goods (sec Bookselling for the further 
history of the word). The stationers were formed into a gild 
in 1403, the Livery Company not being incorporated till 1556. 
At the hall of the company in London, “ Stationers* Hall,” 
is kept a book for the registration of copyrights (see Copyright). 
The “ Stationery Office ” is a British government department 
which supplies stationery to parliament and the government 
offices and generally controls the printing reejuired by them. 

Under the name of stationery are now included all writing 
materials and implements, together with the numerous appli- 
ances of the desk and of mercantile and commercial offices. 

The principal articles and operations of the stationery triado 
are dealt with under such headings as Bookbinding ? Copying 
Machines ; Ink ; Lithograi’hy ; Paper ; Pen ; and Pencil. 

STATIONS OF THE CROSS* a series of 14 pictures or images 
repres^t^ the closing scenes in the Passion of Christ, viz. 
(i) thIfflInD by Pilate, (2) the reception of the cross, 

(3) ChlSn?l first fall, (4) the meeting with His mother, (5) Simon 
of Cyrene carrying the cross, (6) Veronica wiping the face of 


Jesus, (7) the second fall, (8) the exhortation to the women ol 
Jerusalem, (9) the third fall, (10) the stripping of the clothes, 
(11) the crucifixion, (12) the death, (13) the descent from the 
cross, (14) the burial. Sometimes a 15th — the finding of the 
cross by Helena— is added; on the other hand, in the diocese 
of Vienna, the stations were at the end of the i8th cen- 
tury reduced to eleven. They form a very popular item in 
Roman Catholic devotion. The representations are usually 
ranged round the church ; sometimes they are found in the 
open air, especially on the ascent to some elevated church or 
shrine. 

The devotion began among the Franciscans, who, as the 
guardians of the holy places in Jerusalem, sought by this means 
to enable Christians to make a pilgrimage at least in spirit. 
Pope Innocent XII. in 1694 declared that the indulgences 
granted for visiting Palestine might be gained by members of 
the order who, simply visiting the stations of the cros.s wherever 
represented, exercised a devout meditation as they pa.ssed from 
station to station. These indulgences were extended by Bene- 
dict XIII. in 1726 to all the faithful, and Clement XII. five 
years later granted the privilege to churches other than Francis- 
can, provided the stations were erected by a Franciscan. In 
1857 the Roman Catholic bishops in England received faculties, 
renewed quinqucnially, permitting them to erect the stations 
with the accompanying indulgences, and they often delegate 
this faculty to priests. 

STATISTICS. The word “ statistic *' is derived from the 
Latin status, which, in the middle ages, had come to mean a 
“ state ” in the political sense. ** Statistic,” therefore, originally 
denoted inquiries into the condition of a state. Since the 
18th century the denotation of the word has been extended, 
while at the same time its scope has become more definite, 
and may now be said, for all practical purposes, to be fixed. 

History . — The origin of what is now known as “ statistics *' 
(Ger. die Statistih] Fr. la staiistique\ Ital. statistua) can on!}’ 
be referred to briefly here. As human societies became more 
and more highly organized, there can he no doubt that a very 
considerable body of official statistics must have come into 
existence, and been con.stantly used by statesmen, solely with a 
view to administration. The Romans were careful to obtain 
accurate information regarding the resources of the state, and 
they appear to have taken the census with a regularity which 
has hardly been surpassed in modem times. 

Statistics, or rather the material for statistics, therefore 
existed at a very early period, but it was not until within the 
last three centuries that systematic use of the information 
available began to be made for purposes of investigation and 
not of mere administration. A volume compiled by Francesco 
Sansovino, entitled Del Governo et omministrazione di diversi 
regni et repuhliche, was printed in Venit'e and bears the date 
1583. Other works of a similar kind were published towards 
the end of the i6th century in Italy and France. Works on 
state administration and finance continued to be published 
during the first half of the J7lh century, and the tendency 
to employ figures, which were hardly used at all by Sansovino, 
became more marked, especially in England, where the facts 
connected with “ bills of mortality ” had begun to attract 
attention. 

G. Arhenwall is usually credited with being the first to use the 
word “ statistics,” but statistics, in the modern sense of the word, 
did not really come into existence until the publication (1761) by 
J. P. Sussmilch, a Prussian clergyman, of a work entitled 
Die gbttliche Ordnung in den V erdnderungen des menschlichen 
Geschlechts aus der Gehurt, 'dem Tode, und der Fortpflanzung 
desselben erwiesen. In this book a systematic attempt was made 
to make use of a class of facts which up to that time had been 
regarded as belonging to ” political arithmetic,” under which 
description some of the most important problems of what modern 
writers term ** vital statistics ” had been studied, especially in 
England. Sussmilch had arrived at a perception of the advan- 
; tage of studying what (Juetelet subsequently termed the “ laws 
j of large numbers.” He combined the method of ** descriptive 



STATISTICS 


statistics ” with that of the “ political arithmeticians/^ who had 
confined themselves to investigations into the facts regarding 
mortality and a few other similar subjects^ without much 
attempt at generalizing from them. 

Political arithmetic had come into existence in England 
in the middle of the 17th century. The earliest example 
of this class of investigation is the work of Captain John 
Graunt of London, entitled Natural and Political Annota^ 
lions made upon the Bills of Mortality^ which was first published 
in 1666. This remarkable work, which dealt with mortality 
in London only, ran through many editions, and the line of 
inquiry it suggested was followed up by various other writers, 
of whom the most distinguished was Sir William Petty, who 
published in 1685 his Five Essays in Political Arithmetick. 
Other writers, of whom Halley, ihe celebrated mathematician 
and astronomer, was one, entered on similar investigations, 
and during the greater part of the i8th century the number of 
persons who devoted themselves to ** arithmetical ” inquiries 
into problems of the class now known as statistical was steadily 
increasing. Much attention was given to the construction 
of tables of mortality. Attempts were also made to deal 
with figures as the basis of political and fiscal discussion by 
Arthur Young, Hume and other historical writers, as well as by 
the two Mirabcaus. 

It is now necessary to return to Siissmilch, who, as already 
mentioned, endeavoured to form a general theory of society, 
based on what were then termed arithmetical ” premises. 
In modern language, he made use of quantitative aggregate- 
observation as an instrument of social inquiry. It is true he 
did not enter on his investigation with an “ open mind.*’ He 
desired to support a foregone conclusion, as the title of his work 
shows. But nevertheless his work was a most valuable one, since 
it pointed out a road which others who had no desire to procure 
evidence in favour of a particular system of thought were not 
slow to follow. Although for many years aft(?r the appear- 
ance of Siissmilch’s book there was a good deal of resistance 
to the introduction of ** arithmetic ” as the coadjutor of moral 
and political investigations, yet, practically there was a tacit 
admission of the usefulness of figures, even by the chiefs of the so- 
called ** descriptive ** school. On the other hand, Siissmilch's suc- 
cess was the origin of a ** mathematical ** school of statisticians, 
some of whom carried their enthusiasm for figures so far 
that they refused to allow any place for mere ** descriptions ** 
at all. These two schools have now coalesced, each admitting 
the importance of the point of view urged by the other. They 
were, however, still perceptibly distinct even as late as 1850, and 
the ignorant hostility with which many people even among the 
cultivated classes still regard statistical inquiries into the nature 
of human society may be regarded as a survival of the much 
stronger feeling which showed itself among ** orthodox ** pro- 
fessors of law an 1 economics on the publication of Sussmilch’s 
treatise. 

To the impulse given by the great Belgian, Quetelet, must be 
attributed the foundation in 1834 of the Statistical Society of 
London, a body which, though it has contributed little to the 
theory of statistics, has had a considerable influence on the 
practical work of carrying out statistical investigations in 
the United Kingdom and elsewhere. Quetelet was above 
all things an exponent of the “ laws of large numbers.** He 
was especially fascinated with the tendency to relative con- ■ 
stancy of magnitude displayed by the figures of moral statistics, 
especially those of crime, which inspired him with a certain 
degree of pessimism. His conception of an average ^ man 
(Thomme moyen) send his disejuisition on the “ curve of possibility ** 
were most important contributions to the technical development 
of the statistical method. 

The influence exercised by Quetelet on the development 
of statistics is clearly seen from the fact that, though there is 
still considerable controversy among statisticians, the old 
controversy between the ‘‘ descriptive ** and arithmetical 
schools has disappeared, or perhaps we should say has lieen 
transformed into a discussion of another kind, the question now 
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at issue being whether there is a science of statistics as well as 
a statistical method, it is true that a few books were published 
between 1830 and 1850 in which the politico-geographical 
description of a country is spoken of as “ statistics,** which is 
thus distinguished from ** political arithmetic.** 'fhe title of 
Knics’s great work, Die Statistik als irlbstandige Wissenschaft 
(Cassel, 1830), is especially noteworthy as showing that the 
nature of the controversy was changing. Knies claimed 
that the really “scientific** portion of statistics consisted of 
the figures employed. As Haushofer says, “ his starting-point 
is political arithmetic.*’ 

Some eminent statisticians of the latter half of the 19th 
century accepted the view of Knies, but the majority of modern 
writers on the theory of statistics, especially in Germany, have 
adopted a slightly different standpoint, according to which 
statistics is at once a science relating to the social life of man 
and a method of investigation applicable to all sciences. This 
view was ably mamtained by von Mayr, Haushofer, Gabaglio 
and Block, whose views, published fifteen to twenty years before 
the close of last century, still substantially represent the opinions 
held by the majority of statisticians in Germany, and probably 
on the European continent. In France, however, several writers 
of importance have recently published works on the subject 
in which, in spite of the influence of M. Block, the claim of 
statistics to be considered as an independent sociological science 
has been rejected. There has been little systematic exposition 
of the subject in the United Kingdom. Isolated dicta have been 
furnished by authorities on the practice of statistics, such as 
the late Dr W. A. Giiy, Professor J. K. Ingram, Sir Rnwson W. 
Rawson, Sir Robert Giffen and others. Professor Foxwell has 
lectured on statistics at University College, London. The 
most important English work dealing with the matter is that 
of Mr A. L. Bowley. His volume. Elements of Statistics (first 
published in 1901), is intended as a practic al handbook for 
teaching the principles on which statistics should be handled. 
The nature of Mr Bowley*s book is, indeed, an indication 
of the fact that in the United Kingdom the study of stati.stii!s 
has been, in the main, of a practical character, the in- 
vestigation of the theoretical basis of the statistical method 
attracting little interest. On the other hand, numerous mono- 
graphs have been published by English writers on particular 
points connected with the technique of statistical investigation, 
as was natural considering the excellence of the practical use 
made of statistics in the United Kingdom. 

With regard to the few earlier invasions of the domain of 
theory attempted by English writers, it may be observed that 
the authorities above mentioned were not unanimous. Dr 
Guy as well as Sir Rawson W. Rawson both claim that statistics 
is to be regarded as an independent science, apart from soc:iology, 
while Professor Ingram maintained that statistics cannot 
occupy a position co-ordinate with that of sociology, and 
that they “constitute only one of the aids or adminicula 
of science.** Sir Robert Giffen has also expressed himself 
adversely to the continental doctrine that there is an in- 
dependent science of statistics, and this opinion appears to 
be the correct one, but, as Dr Guy and Sir Rawson W. Rawson 
had the support of the great body of systematic teaching emanat- 
ing from distinguished continental statisticians in support of 
their view”, while their opponents have .so far only the obiter 
I dicta of a few eminent men to rely upon, it appears needful to 
examine closely the views held by the continental authorities, 
and the grounds on which they are based. 

The clearest and shortest definition of the science of statistics 
as thus conceived is that of M. Block, who describes it as “ la 
science de Thomme vivant en ,soci6t(S en tant qu*elle peut ^tre 
exprimfe par les chiffres.** He proposes to give a new name 
to the branch of study thus defined, namely “ demography.** 
Von Mayr*s definition is longer. He defines the statistical 
science as “ die systematische Darlegung und Erorterung der 
thatsachlichen Vorgange und der aus diesen sich ergeb^den 
Gesetze desgescllschaftlichcn mcnschlichen T/*hensauf Grundlage 
quantitativer Massenbeobachtungen ** (the systematic statement 
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and explanation of actual events, and of the laws of man s 
social life, tlmt may be deduced from these, on the basis of the 
quantitative obseiTation of aggregates). Gabaglio’s view is 
practically identical with those adopted by von Mayr and Block, 
though it is differently expressed. He says statistics may be 
intezpreted in an extended and in a restricted sense* In the 
fopier sense it is a method, in the hitter a science. As a 
science it studies the actual social-political order by means of 
mathematiail induction.” Most German writers on the subject 
have endorsed the views of Block and von Mayr. Among them 
may be mentioned Professors J. Conrad, Lexis and Westergaard, 
but Dr Augst Meitzen of Berlin, a second edition of whose 
Geschichte, Theorie uni Technih der Statistik was published in 
1^03, makes a muc'ii less wide claim. In France cpinions arc 
divided, Professors Andr6 Liesse and Fernand Faure and others 
accepting the view that statistics is essentially a method. 

This discussion regarding the nature of statistics is to a large 
extent a discussion about names. There is really no difference 
of opinion among statistical experts as to the subject-matter of 
statistics, the only question being — Shall statistics be termed a 
science as well as a method ? That there ai e some in vestigati ons 
in which statistical procedure is employed which certainly 
do not belong to the domain of the supposed statistical science 
is generally admitted. But, as already shown, an attempt has 
been made to claim that the phenomena of human society, or 
some part of those phenomena, constitute the subject-matter 
of an independent statistical science. It is not easy to see why 
this cloim should be admitted. There is no reason either of 
convenience or logic why the use of a certain scientific method 
should be held to have created a science in one department of 
inquiry, while in others the said method is regarded merely as 
an aid in investigation carried on under the superintendence 
of a science already in existence. It is impossible to get over 
the fact that in meteorology, medicine and other physical 
sciences statistical inquiries are plainly and obviously examples 
of the employment of a method, like microscopy, spectrum 
analysis, or the use of the telescope. Why should the fact of 
their employment in sociology be considered as authorizing 
the classification of the phenomena thus dealt with to form a 
new science ? 

The most efiective argument put forward by the advocates 
of this view is the assertion that statistics are merely a conve- 
nient aid to investigation in llie majority of sciences, but are the 
sole method of inquiry in the case of sociclogy. When, indeed, 
it is tested by reference to the important class of social facts 
which are named economic, it becomes olivious that the argu- 
ment breaks down. Economics is a branch — the only scientific- 
ally orgpiized branch — of sociology, and statistics are largely 
used in it, but no one, so far as we are aware, has proposed to call 
economics a department of stiitistical science. 

Although, liowever, the above (X)nsiderations forbid the 
acxjeptancc of the continental opinion that the study of man in 
the social state is identical with statistics, it must be admitted 
that without statistics the nature of human society could never 
be(;ome known. For society is an aggregate, or rather a congeries 
of aggregates. Not only that, but the individuals composing 
these aggregates are not in juxtaposition, and what is, from the 
sociological point of view, the same aggregate or organ of the 
” body politic ” is not alway.s composed of the same individuals. 
Constancy of social form is maintained concurrently with the 
most extensive changes in the collocation and identity of tlie 
particles composing the form. A “ nation ” is really changed, 
so far as the individuals composing it are concerned, every 
moment of time by the operation of the laws of population. 
But the nation, considered sociologically, remains the same 
in spite of this slow change in the particles composing it, just 
as a human being is considered to be the same person year by 
year, although year by year the particles forming his or her 
Ijody are constantly being destroyed and fresh particles substi- 
tuted. Of course the analogy between the life of a human being 
and lUe of llt^human communit}' must not be pressed too far. | 

sev^al respects human communities more nearly | 


resemble some of the lower forms of animal life than the more 
highly organized forms of animal exi^^itence. There are organ- 
isms which are fissiparous, and when cut in two form two fre^sh 
independent organisms, so diffused is the vitality of the original 
organism; and the same phenomenon may be observed in regard 
to human communities. 

Now the only means whereby the grouping of the individuals 
forming a social organism can be ascertained, and the changes 
in the groups year by year observed, is the statistical method. 
Accordingly the correct view seems to be that it is the function 
of this method to make perceptible facts regarding the consti- 
tution of society on which sociology is to base its conclusions. It 
is not claimed, or ought not to be claimed, that statistical inves- 
tigation can supply ihe whole of the facts a knowledge of which 
will enable sociologists to form a correct theory of the social life 
of man. The statistical method is essentially a mathematical 
procedure, attempting to give a quantitative expression to 
certain facts; and the resolution of differences of quality into 
differences of quantity has not yet been effected, even in chemical 
science. In sociological science the importance of differences 
of quality is enormous, and the effect of these differences on 
the conclusions to be drawn from figures is sometimes neglected, 
or insufficiently recognized, even by^ men of unquestionable 
ability .and good faith. The majority of politicians, social 
” reformers ” and amateur handlers of statistics generally are in 
the habit of drawing the conclusions that seem good to them 
from such figures as they may obtain, merely by treating as 
homogeneous quantities which arc heterogeneous, and as com- 
parable quantities which are not comparable. Even to the 
conscientious and intelligent inquirer the difficult}^ of avoiding 
mistakes in using statistics prepared by other persons is very 
great. There are usually ** pit-falls ” even m the simplest 
statistical statement, the position and nature of which are known 
only to the persons who have actually liandled what may 
called the “ raw-material ” of the statistics in question; and in 
regard to complex statistical statements the ” outsider ” cannot 
be too careful to ascertain from those who compiled them as 
far as possible what are the points requiring elucidation. 

The Staiisiical Method . — This method is a scientific procedure 
(i) whereby certain phenomena of aggregatioxi not perceptible 
to the semses are rendered perceptible to the intellect, and (2) 
furnishing rules for the correct performance of the quantitative 
observation of these phenomena. The class of phenomena of 
aggregation referred to includes only sucli phenomena as are 
too large to be perceptible to the senses. It does not, 
include sucli phenomena as are the subject-matter of micro- 
scopy, Things whicli are very large arc often quite as difficult 
to perceive as those which are very small. A familiar example 
of this is the difficulty wliich is sometimes experienced in finding 
the large names, as of countries or provinces, on a map. Of 
course, the terms ” large,” ” too large,” “ small ” and ” too 
small” must be used with great caution, and with a clear com- 
preliension on the part of the person using them of the standard 
of measurement implied by the terms in each particular caste. 
A ciireful study of the first few pages of De Morgan’s Differential 
and Integral Calculus will materially assist the st udent of statis- 
tics in attaining a grasp of the principles on which standards 
of measurement should be formed. Ii is not necessary that 
he should become acquainted with the calculus itself, or even 
possess anything more than an elementary knowledge of mathe- 
matical science, but it is essential that he should be fully con- 
scious ot the fact that ” large ” and ” small ” quantities can 
only be so designated with propriety by reference to a conmion 
standard. It is also necessary that he should be acquainted 
with the theory of probability as applied to statistical investi- 
gations, the need of which is well set fortli by Mr A. L. Bowley 
in Part II. of lus work, already referred to, and by other writers. 
Valuable instruction on this technical subject can be obtained 
from monographs by Professor F. Y. Edgeworth, Professor Karl 
Pearson, Dr John Venn, Mr Udney Yule and many other 
contributors to the Transactions of the Royal Society y the 
fournal of the Royal Statistical Society, the Economic Journal^ 
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the Qmrterly Journal of t.conomics, and similar publications in 
different countries. 

Sources whence Statistics are Derived , — The term " statistics ** 
in the concrete sense means systematic arrangements of figures 
representing “ primary statistical quantities/' A primary statis- 
tical quantity is a number obtained from numbers rciireseutiiig 
phenomenal with a view to enable an observer to perceive a certain 
other phenomenon related to the former as whole to parts. They 
represent either a phenomenon of existence at a given point of time 
or a phenomenon of accretion during a given period. As examples 
may bo mentioned the number of deaths in a given district during a 
given time, the number of pounds sterling received by the Ixindon Si 
North Western railway during a given time, and the number 
of " inches of rain " that fell at Greenwich during a given time. 
Other examples are the numlier of tons of pig-iron lying in a par- 
ticular store at a given datCy the number of persons residing (the 
term “ residing " to bo specially defined) in a given territory at a 
given date, and the number of jHiunds sterling representing the 

private deposits " of the Bank of England at a given date. 

Primary statistical quantities are the result of lalwurs c.irried 
on eitlier (A) by govenimcnts or (B) by individuals or public or 
private corporations. 

A. Government Statistics , — t . A vast mass of statistical material 
of nioro or loss value comes into existence automatically in modem 
states in consequence of the ordinary administrative routine of 
departments. To this class belong the highly important statistical 
information published in England by the registrar-general, the 
returns of ])aupcrism issued by the local government board, the 
reports of inspectors of pi'isons, factories, schools, and those of 
sanitary ins])ectors, as well as the reports of the commissioners of 
the customs, and the annual statements of trade and navigation 
prepared by the same officials, T'herc are also the various returns 
compiled and issued by the board of tr.ade, which is th(* body most 
nearly resembling the statistical bureaus with which most fonign 
governments arc furnishcKl, Most of the government departnumts 
publish some statistics for which they are sohily resixmsible as 
regards both matter and form, and they are vt-ry jealous of their 
right to do so, a fact which is to some extent detrimental lo that 
uniformity as to dates and periods which should be the ideal of a 
well-organized system of statistics. Finally may be mentioned the 
very imjHirtant set of statistical quantities known as the budgtft, 
and the statistics pn^jjared and i)ublished by the commissioners of 
inland revenue, by the post office?, and by the national debt com- 
missioners. All these sets of primary statistical quantities arise 
out of the ordinary work of deparlments of Ifie public Si?rvice. 
Many of them have bt?(5n in existtince, in some form or other, ever 
since a settled government exisbv.l in the country. 'Ihero are 
records of customs receipts at I^ndon and other ports of the time 
of Edward ill., covering a jicriocl of many years, which leave 
nothing 10 be dijsired in point of ];recisioii and uiulormity. It may be 
added that many of these sets of figures are obtained in much the 
sam(? form by all civilized governments, aiul that it is often i)<)ssible 
to compjire the figures relating to difierent countries and thus obtain 
evidence as to the sociological phenomena of each, but in rt*-gard lo 
others there are difiercncos W'hich make comparison dilficult. 

2, Besides being responsilile for the issue of what may be called 
administration statistics, all governments are in the habit of 
ordering from liinc to time special inquiries into s])ccial subjects 
of interest, either lo obtain additional information needful lor 
administrative! jiurposes, or, in countries possessed of representative 
institutions, to su])ply statistics asked for by jiarliaments or con- 
gresses. It is not necessary lo refer jiarticularly to this class of 
statistical information, exct'pt in the case of the census. This is 
an inquiry of such grt?at importance that it may be regarded as one 
of the regular administrative duties of governments, though as the 
census is only taken once in a series of years it must be mentioned 
under the head of occasional or special inquiries undertaken by 
governments. In the United Kingdom the work is done by the 
registrars-gcneral who are in otiice when the period for taking the 
census comes round. On the Continent the work is carried out 
by the statistical bureaus of each country —(jxcept France, whiTe 
it is under the supervision of the minister of the interior. The 
new regulations as to income-tax assessment and the new land 
taxes will furnish the government with much Iresh information 
as to incomes ; and the census of production ordered in the 
session of 1907 and already carried out as regards a number of 
trades will also be uaetul. 

B. The primary statistical quantities for which individuals or 
coqiorations are responsible may be divided into three categories; 

1. Among those which are compiled in obedience to the law of 
the land arc the accounts furnished by municipal corporations, by 
the Bank of England, by railway, gas, wattT, banking, insurance 
and other public companies making returns to the beard of trade, 
by trades unions, and by other bodies which are obliged to make 
returns to the registrar of friendly societies. The information 
thus obtained is published in ii 11 by the departments receiving it, 
and is also furnished by the companies themselves lo their pro- 
prietors or members. 

2, An enormous mass of statistical information is furnished 


voluntarily by public companies in the ro}X)rts and accounts 
which, in accordance with their articles of association, are pre- 
snitcd to tlu'ir proprietors at stated intervals. W’ith these statistics 
may be classed the figure's furnisht'd by the vario\is trade associa- 
tions, some of them of groat imi^ortance, such as EIonhI's, the 
London Stock h'xchango, llio British Iron Trade Association, the 
London Corn Exchange, the Institute of Bankers, the Institute 
of Actuaries, and other sucli bodies ten) numerous to m<!iitiou. 

3. ThtTu are cast's in which individuals liave devoted th(‘inK(‘lvf?8 
with mortj or less success lo obtaining original statistics on special 
points. The great w'ork done by Mt'ssrs B«'lim .and Wagner in 
arriving at an approximate estimate of the popiilation of the eaj'th 
does not belong to this category, though its results are really primary 
statistical quantities. Many of these results havt' not been arrived 
at by a direct process of enumeration at all, but by ingenious 
processes of inference. It ne<‘il hanlly be said that it is not easy 
for individuals to obtain tiie materials for any primary statisticiil 
quantity of importance, but it has been done in some cases with 
success. The inv"estig.ations of Mr Charles Booth into labour and 
wages questions, carried out with care over many years, are a 
remarkable example of tins. 

Operations Performed on Primary Statistical Quant Hi es,~-~^xAy 
a brief description of matters connected with the' technique of the 
statistical method can bo given in this arlich?. In order to form 
statistics properly so called the priiuary statistical quantities must 
bo formed into tables, and in the formation of tlu^se tables H<?s the 
art of the statistician. It is not a vt'ry difiicult art W'hen the 
principles relating to it have bei'ii ])ro]>('rly gras]ied, but those wlio 
are unfamiliar with the subject aro apt to underrate the difficulty 
of correctly practising it. 

Simple Tables , — Tlie first thing to be done in the construction 
of a table is to form a clear idea of what the table is lo sh(»w, and 
to ex])ress that idt'a in accurate language. This is a matter which 
is often m^glccted, and it is a source of much waste of lime aiul 
occasionally of misapprehtmsion to those wlio have to study the 
figures thus presentetl. No table ouglit to be conHi(hn*ed compli'te 
without a “heading “ accurately describing its contents, and it is 
fri!t]uent:ly necessary that such headings should 1«? rather long. It 
has been said that “ you can ])rc)v<» anything by statistics.'' This 
statement is, of course, al>!Mird, lakitn absoluii^ly, but, like most 
assertions which are widely belii^viid, it has a grain of truth in it. 
If this popular saying ran you can prove anytliing by tables W'ith 
slovenly and ambiguous headinpi,'* it might bo asHi!nt<ut to without 
hesitation. The false “ slalistical '' facts which oVdaln a hold of 
the public mind may often be traced to some widtrly circula1e<l 
table, to which, e-itlier fri>ni stu])idity or cartdessni'ss, an erroneous 
or inaccurate “ ht'ading “ has bet^ii afiix<‘cl, 

A statistical tal)Ie in its simph'st form consists of “primaries'' 
representing ])hc!^i»omena oi the saim; class, bnl existing at diiterent 
|K-»ints of time, or coiiiing into I'xistimce during difierent portions 
of tinuj. This is all that is essential to a tabh?, though other things 
arc usually added to it as an aid to its comprehension. A table 
slating the number of j>ersons residing in each eounty of England 
on a givcm day of a given year, and also, in anolher column, the 
corresponding numbe^rs tor the same counties on the ci>rr«!Si)onding 
day of the tenth y<?ar siibsequcnlly, wotild lx? a sim]»lo tabular 
statement of the g(?n( 5 ral facts n^garding the? total poi>ulatinn of 
those counties su])pli<!(l by two successivt? censuses. Various 
figures might, howurviT, be added to it which wouhl greatly add to 
its clcaruess, ITiere might be. columns showing the incr<?ase or 
decrease lor each county and h»r the wholi! kingdom during the 
ten years, and another column showdiig what proportion, expressed 
in ptircentagos, these increases or decreas(?s bore to the figiinjs for 
the earlier of the two y(!ars. Then then; might be tw'o columns 
showing what proportions, also expn^ssed as pircetitages, the 
figunrs for each county bore in each year to the figunts for the 
whole kingdom. The iiine-cohimn table thus rcsiilfing would 
still be sinqde, all the figures being inenrly exjdicil assertions of 
facts which are contained im]>licitly in the original “ ])rjmari(!s.'' 

Complex Tables, — Suj)])(>se now wi? have anotlujr taljle precisely 
similar in form to the first, and also nrlating to the counties of 
England, but giving the number of housi^s existing in each of them 
at the same two datcjs. A combination of the two would form a 
complex table, and an application of the jirocesses of arithmetic 
would make evident a number of fresh facts, all of which would be 
imjdicd in the table, but would not be obvious to most people until 
explicitly stated. 

The technical work of the statistician consists largely in operations 
of which the processc^s just nif erred to arc tyjars. 

Proportions , — ITie most usual and the best mode of expressing 
the jiroportion home by one statistical quantity to another is to 
state it as a percentage. In some cases another method is a<Ioplt'd. 
viz, that of stating the proporlinn in tlie form “ one in so many.'* 
This method is genc*rally a bad one, and its use should be dis- 
couraged as much as possible, the chief reason bi;ing Unit the 
changing portion of this kind of proportional figure becomes greater 
or less inversely, and not directly, as the phtiiiomenon it represents 
increases or diminishes. 

Averages. — Avcrage.s or means arc for statistical purposes 
divided into two classes, the arithmetical and weighted. An 
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arithmetical mean is the sum of all the members forming the aeries 
of figures under consideration divided by their number, without 
r<;ference to their weight or relative importance among themselves. 
A weighted moan is the sum of such figures divided by their 
number, with duo allowance made for their weight. An example 
will make this ch^ar, and the simplest example is taken from a 
class of statistical quantities of a peculiar kind, viz. prices. The 
price of a given article is the approximate mathematical exjiression 
of the rates, in terms of money, at which exchanges of the article 
for money wore actually made at or about a given hour on a given 
day, A quotation of price such as appears in a daily price list is, 
if there has been much fluctuation, only a vcjry rough guide to the 
actual rales of exchange that have bi^en the basis of the successive 
bargains making up the day's business. But let us suppose that 
the closing price each day may be accepted as a fair representative 
of the day's transactions, and let us further suppose lliat we desire 
to obtcun the average j)rice for thirty days. Now, the sum of the 
prices in question divided by lliirty would V)e the arithmetical 
mean, and its weak })oint would be that it made no allowance lor 
the fact that the business dune on some days is much larger than 
tliat done on others; in other words, it treats ih(im as being all of 
equal weight. Now if, as is actually the case in some markets, 
we have a daily account of the iotal quantities sold we can weight 
the members accurately, and can then obtain their weighted mean. 
There are cases in which th() careless use of a.rithmetical means 
misleads the student of th<i social organism seriously. It is often 
comparatively easy to obtain anth metical means, but difficult to 
obtain weighted means. Inferences based on the former class 
of average Siould be subjected to the most rigid investigation. 

There arc many methods of weighting averages; for dcscrijitions 
of these statistical processes the reader must be referred to the works 
on the tcclinique of statistics. In ch. v. of Air Bowley's volume 
the subject is dealt with in a manner suitable fur students. 

Before closing this short survey of the very imjiortunt subject of 
averages or means, it is needful to discuss briefly the nature of the 
phenomena which they may safely be regarded as indicating, when 
they have been properly obtained. Given a wi.'ighted mean of a 
series of numbers referring to no matteT what jiiienomenon, it is 
obvious lliat the value of the mean as a type of the whole scries will 
dejieiid entirely on the extent of divergence from it of the members of 
the series as a body. If wo are told that there are in a certain district 
looo men. and that their average height is 5 ft. S in., and are told 
nothing further about them, wo can make various hypotheses 
as to the structure of this body from the point of view of height. 
It is possible that they may consist of a rather large number of 
men about 6 it. high, and a great many about 5 ft. 5 in. Or the 
projiortions of relatively tall and short men may be revtjrsed, that 
IS, there niay be a rather large number of men about 5 ft. 4 in., 
and a moderate number of men aliout 5 ft. 1 1 in. It is also possible 
that ther (5 may be very few men whose height is exactly 5 ft. 8 in., 
and thiat the bulk of the whole body consists of two largo groups— 
one of giants and the otluir of dwjiris. I-^istly, it is possible that 
5 ft. 8 in. may really give a fair idea of the height of the majority 
of the men, which it would do if (say) 6O0 of them were within an 
inch of that height, either by excess or deficiency, while of tlie re- 
mainder one half were all above 5 ft. 9 in. and the oilier half sUl 
below 3 ft. 7 in. This latter su])pusilion would most likely be 
found to be a])proximatcly correct if the men belonged to .a race 
whose average height was 5 ft. 8 in., ami if they had been collected 
by chance. The extent of the divergence of the items composing 
an average from the average itself may be accurately measured 
and expressed m percentages of the average, the algebraic signs + 
and -- being employed to indicate the direction of the variation 
from the mean. An average may, therefore, advantageously be 
su]>])lcmcntcd : (i) by a figure showing what proportion of the 
members from which it is derived diflijrs from the average by a 
relatively small quantity, and (2) by figures showing the maximum 
and minimum deviations from the average. The meaning of the 
term " relatively small " must be considered independently in each 
investigation. Fuller remarks on averages will bo found in the 
worlcs mentioned at the conclusion of this article. 

Prices , — Reference has already been made to the peculiar class 
of statistical quantities known as prices. Prices in their widest 
souse include all figures exjiressing ratios of exchange. In modern 
society the terms of exchange are always expressed in money, and 
the things for which money is exchanged are : (i) concrete entities 
wilJi physical attributes, such as iron or wheat; (2) immediate 
rights, such as those given by interest-bearing securities of all kinds, 
by bills of exchange, by railway or steamsliip contracts to carry 
either passengers or goods, and by bargains relative to the foreign 
exchanges; (3) contingent rights, such as those implied in policies 
of insurance. All these rates of exchange belong to the same 
category, whether they are fixed within certain limits by law, as 
in the case of railway charges, or are left to be determined by the 
“higgling of the market.'* All these cases of price may con- 
ceivably come Within tlio operation of the statistical method, but 
the only matter connected with price which it is necessary to refer 
to here is the theory of the index number. 

Index Numbers,-^The need for these became conspicuous during 
the investigations of Tooke, Newmarch and others into the genersd 


cyclical movements of the orices of commodities, and to construct 
a good system of these may be said to be one of the highest technical 
aims of the statistical method. In comparing the prices of diflerent 
years it was soon observed that, though whole groups of articles 
moved upwards or downwards simultaneously, they did not all 
move in the same proportion, and that there were nearly always 
cases in which isolated articles or groups of articles moved in the 
opposite direction to the majority of articles. 'The problem pre- 
sented to statisticians therefore was, and is, to devise a statistical 
expression of the general movement of prices, in which all prices 
should be adequately represented. 'The first rough approximation 
to the desired result was attained by a string down the percentages 
representing the movements, with their proper algebraic signs 
before them, and adding them together algebraically, llie total 
w'ith its proper sign was then divided by the number of articles, 
and the quotient represented the movement in the prices of the 
whole body of articles during the period under consideration. It 
was soon seen, however, that tills procedure was fatally defective, 
inasmuch as it treated all prices as of equal weight. Cotton weighed 
no more than pimento, and iron no more than umbrellas. Accord- 
ingly an improvement was made in the procedure, first by giving 
the prices of several different articles into which cotton, iron and 
other important commodities entered, and only one price each in 
the case of the minor articles, and secondly by fixing on the price 
of some one article representing iron or cotton, and multiplying 
it by some number seleiited with the view of assigning to these 
articles their proper weights relatively to each other and to the 
rest. The objection to both these plans is the same — that the 
numbers attached to the various articles or groups of articles 
are jmvcly arbitrary; and attempts have been made to obtain 
what may be called natural index numbers, the most successful 
so far being that of Sir Robert Giffen, whoso index numbers were 
obtained from the declared values of the imports or exports into 
or from the United Kingdom of the articles whose prices are dealt 
with. In the case oi both imports and exports Sir Robert worked 
out the proportion lx>rne by the value of eacli article to the total 
value for a series of years. Deducting the *' unenumerated ** 
articles, a series of numbers was thus obtained which could be u.sed 
as the means of weighting the prices of the articles in an investiga- 
tion of a movement of prices. This procc^dure is no doubt sus- 
ceptible of further improvement, like its pnxlcicessors. The index 
numbw’s prepared and published every month by the Economist, 
and by Mr Augustus Sauerbeck, which arc weighted, are of great 
value; owing to the frequency of their api>carancc they make it 
possible to watch the tendency of prices closely. 

The Desirability of Increased Uniformity in Statistics.^- One of the 
most serious difikulties in connexion wilh statistical investigations 
is the variety of the modes in which ju'imarics ol the K:ime order 
are obtained, as regards dates and periods. This is a matter of 
which all persons who h'lve occasion to use statistics arc made 
])ainfully aware from time to time. Some attemi)ts have lately 
btujn mad(j to introduce more harmony into thi; official statistics 
of the United Kingdom, and many years ago a committee of the 
treasury sat to inquire into tlu? matter. 'J’he committee received 
a good deal of evidence, and pre.sented a report, from which, how- 
ever, certain members of the committee efisstmted, prcleiring to 
express their views scj)arately. The evidence will be found very 
interesting by all who wisli to obtain an insight into the genesis 
of the ollicial statistics of the country. 

The International Institute of Statistics , — The absence of uni- 
formity in statistics w^hich is felt in England is not so marked in 
foreign countries, where the principle of centralization in arrange- 
ments of a ][)Olitical character is more powerful. In several con- 
tinental countrii.^ and in the United Slates there are statistical 
bureaus with definite duties to ]>crform. In the United Kingdom, 
as already nmiarktul, the nearest ajiproach to a central statistical 
office is the commercial and statistical departmtmt of the board of 
trade, on which the work of furnishing such statistics as are not 
definitely recognized as within the province of some other state 
dej)artment usually falls. Various attempts have tK?en made 
to introduce more uniformity into the statistics of all countries. 
It was with this object that statistical congresst's have met from 
time to time since 1853, An endeavour was made at the congress 
h<?ld in 1876 at Budapest to arrange for the publication of a system 
of international statistics, each statistical bureau undertaking a 
special branch of the subject. The experiment was, however, 
foredoomed to be only a very partial success, first because all 
countries W'cre not then and are not yet furnished with central 
statistical offices, and secondly because the work which fell on 
the offices in existence could only be performed slowly, as tlic 
ordinary business of the offices necessarily left them little leisure for 
extra work. In 1885, at the jubilee of the London Statistical 
Society, a number of eminent statistical officials from all parts of 
the world except Germany were present, and the opj^rtunity was 
taken to organize an international institute of statistics with a 
view to remedying the defects already ascertained to exist in the 
arrangements made by the congresses. The only obstacle to secur- 
ing a proper representation of all countries was the absence of 
any German delegates, none of the official heads of the Gennan 
statistical office being allowed to attend — apparently on political 
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grounds. Since then assurances of a satisfactory kind have been 
given to the German government that their servants would be in 
no way committed to any course disapproved by that governnxent 
if they gave their assistance to the institute, from the formation 
of which it is hoped that much advantage may result. For in- 
formation as to the constitution and objects of the institute refe- 
rence may be made to a paper by the late Dr F. X. voxi Neumann- 
Spallart in vol. i. (1880) of the Bulletin de Vinstitut international 
de staiistiijue (Rome, 1886). Meetings of the institute have been 
held annually ever since its formation in various cities of the world 
Litkrature,— E. Blaschke, Vorlesungen uber niathemathche 
Siaiistik [die Lehre von den statistischen Masszahlen) (Leipsdg and 
Berlin, 1006) ; Maurice Block, Traiti thi'orique ei pratique de siatistique 
(Paris, 1878); Luigi Bodio, Della Statistica nei suoi lapporti coll* 
economia polittca, &c. (Milan, 1869); Arthur L. Bowlcy, Elements 
of Statistics (London, 19010 J J- Conrad, ** Stalistik,'* Grundriss sum 
Studieren der politischen Oekonomie, vierter Teil; (2nd cd., Jena, 
1902) {vierter ictl)\ Elderton (W. Palin and Ethel M.), Primer of 
Statistics (Loixdon, 1910); F. Faure, Elements do statistique (Paris, 
1906); A. Gabaglio, Storia e teoria della statistica (Milan, 1S80); 
Ma:c Hausholcr, Lehr^ und Handhuch der Statist ih (ciiid cd.. Vienna, 
1882J; K. Knics, Die Statistik als selbst.ndige [V/ssensc/ia/t (Cassel, 
1850); A, Liessc, La Staiistique (Paris, I9«5)*, R. Mayo-Smith, 
Science of Statistics (1895); von Mayr, Die Gesetsmussigkeit im 
Gesellschaftsleben (Munich. 1877), abridged translation in Journ, 
Roy. Slat. Sue. (Sepi. j88;^) ; idt ni, Statistik und Gcselhchaftslchre, 

? t. j, and li. (Freiburg. 1897); A. Mcitzen, Geschiehte, Theorie und 
'echnik der Statistik (2ncl ed., Stnilgart and Berlin, 1903); A. 
Quetelet, various works, but especially that entitled Sur Vkoinme et 
le ddveloppement de ses facuUds, ou Essai de physique sociale (Paris, 
1837); and Letters on the 7 henry cj Probability \ id( ni, Leitres k 
s.d.r. le due regnant de Saxe-Cohure et Gotha sur la thdorie des 
prohabiliUs (Tiruss Is, i8^(>) ; A. C, Schiilfle, Ban und Lcben des 
soctalen Korpers (Tubingen, 1881), especially pt. ii. pp. 403 scq., 
and pt. iv. pp. 493 s<jq.; rlerbert Spencer, Principles of Sociology 
(London, 1877). especially pt. ii. p. 463 scq.; A. Wagner, article 
“Statistik.*’ in Buntschli-Jirater’s Staatsworterbuch, vol. x. ; H. 
Wester gaard Die Grundzuge der Tneone der StaUsiik (Jena, 1800). 

(W. llo.) 

STATIUS, PUBLIUS PAPINIUS {c. a.d. 45-96), Latin poet, 
was born at iMaples. He was, to a great extent, devoted by 
birth and training to the profe.ssion of a poet* The Statii were 
of Graeco-Caiiipanian origin, and were of gentle extraetion, 
though impoverished, and the family records were not without 
political distinctions. The poet’s father iauglit with marked 
succes.s fit Naples and Rome, and from boyhood to ago he proved 
himself a chainpion in the poetic tournaments whicli formed an 
important part 01 the amusements of the early empire. The 
younger Siaiins ciedares that his father was in his time equal 
to any ]it(?rary ta.sk; whciiier in prose or verse. Probably 
tlie poet inherited a modest competence and was not under tlie 
necessity of begging his bread from wealthy patrons. lie cer- 
tainly wrote poems to order (as Silvae, i. i, 2, ii. 7, and iii. 4), 
but there is no indication that the material return for them was 
imjiorUint to him, in spite of an allusion in JuvenaTs seventh 
satire. Of events in the life of Statius we know littie. Prom 
his boyliood he was victorious in poetic contests — many times 
at his native city Naples, tliriee at Alba, where he rcHxjived the 
golden crown from the hand of the emperor D(?mitian. But 
at the great Capitolinc coriiiXitition (probably on its third cele- 
bration in 94 A.IJ.) Statius failed to win tlie coveted chaplet of 
oak leaves. No doubt the extraordinary popularity of his 
Thebais had led him to regard himself as the supreme poet of 
the age, and when he could not sustain this reputation in the 
face of rivals from all parts of the empire he acci-pted the judges' 
verdict as a sign that his day was past, and retired to Naples, 
the home of his ancestors and of his own young years. ^ We stili 
possess the ptxim he addressed to his wife on this occasion {Silv, 
iii. 5). There are hints in this poem which naturally lead to the 
surmise that Statius was suffering from a loss of the emj>erorS 
favour; he may have felt that a word from Domitian would 
have won for him the envied garland, and that the word ought 
to have been given. In the preface to book i v. of the Silvae there 
is mention of detractors who hated our poet's style, and these 
may have succeeded in inducing a new fashion in poetry at court. 
Such an eclipse, if it happened, must have cut Statius to the 
heart. He appears to have relished thoroughly the role of 
court-poet. The statement sometimes made that the elder 
Statius had been the emperor’s teacher, and had received many 
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favours from him, so that the son inherited a debt of gratitude, 
seems to have no solid foundation, Statius lauds the emperor, 
not to discharge a debt, but rather to create an obligation. 
His flattery is as far removed from the gentle propitiatory tone 
of Quintilian as it is from the coarse and crawling huniiliiition 
of Martial. It is in the large extravagant style of a nature in 
itself healthy and generous, which has accepted the theme and 
left scruples behind. In one of his prefatory epistles Staliu.s 
declares that he never allowed any work of his to go forth 
without invoking the godhead of the divine emperor. Statius 
had taken the full measure of Domitian 's gross taste, and, 
presenting him with the rodomontade which he loved, puls 
conscience and sincerity out of view, lest some uneasy twinge 
should mar his master’s enjoyment. But in one pioem, that in 
which the poet pays his due for an invitation to the imperial 
table, we have sim^Tily enough. Statius elt'arly feels all the 
raptures he expr<‘sses. He longs for the powiT of liim wlio told 
the tale of D.do’s bim(juet, and for the voi(‘e of him who sang 
the feast of Alcinou^, that he may give forth utterance worthy 
of the lofty thejme. The poet seemed, he says, to dine with 
great Jove liimself and to receive nectar from Ganymede the cup- 
R'arer (an odious r<?fercnce to the imperial favourite Earinus), 
All his life hitherto has been barren and profitless. Now only 
has he begun to live in truth. The palace struck on the poet’s 
fancy like the very hall of heaven; nay, Jove himself marvels at 
its beauty, but is glad that the emperor should possess such an 
earthly luibitation; be will thus feel less desire to seek his 
destined abcxle among the immortals in the skies, Yt^t even so 
gorgeous a pala<‘c is all too mean for his greatness and too small 
for his vast pn'sencc. “ But it is himself, himself, that my eager 
eye has alone time to scan. He is like a resting Mars or l^atuihiis 
or Alcides.” Martial too swore that, were Jove and D(»niitian 
both to invite him to dinner for the same day, he would pn*fer 
to dine with the greater potentate on tlie cartli. Martial and 
Statius were no doubt supreme among the imperial flatterers. 
Each was the oiHct’s only serious rival. It is therefore not 
surprising that neither should breathe the oth(T’s name. liven 
if we could by any stretch excuse the bearing of Statius towards 
Domitian, he could never be forgiven the poe m entitled “ 'I'he 
Hair of Flavius Earinus," Doniitian’s Ganyinede {Silv. iii. 4), 
a poem than which it would be bard to lind a more repulsive 
example of real poetical talent defiled for personal ends. iiv(Ty- 
thing points to the conclusion that Statius did not survive his 
emperor — that he died, in fact, a short lime after leaving Rome 
to settle in Naples. Apart from the emperor and his minions, 
the friendships of Statius with men of high .station seem to have 
been mairitain(*d on fairly equal terms. He was clearly the 
poet of society in his day as well as the poet of the court. 

As poet, Stalins iin quest ioiiaT^ly shines in niany respects when 
compared with most other post-Augiistans. ^ He was born w.’tli 
cxc.e})tional tident, and his yioetic exprcKsion is, with all ils laulls, 
richer on the whole and IcJis forced, more tiuoyant and more f<‘lk i- 
tous, than is to bo found generally in the Silver Age ol L<itin poetry. 
Statius i.s at his bevsL in his occasional verses, the Silvae, wliich 
have a character of iheir own, and in their liest jiafts a charm of 
their own. 'riic title was proper I0 verses of rapid workmansliij), 
on everyday themes. Statius prided himst^lf on liis powers of 
imyirovisation, and he seems to luive been quilc equal to the feat, 
whicli Horace ciescnrics, ol dietaling two hundred lines in an hour 
while standing cn one leg. The iinprovisalortr was in high honour 
among the later Greeks, as Cicerr/s .S]>e(!ch for the po(^i Archias 
indicates; and the jioctic contests common in Die early empire did 
much to stimultT,te alujity of the kind. It is to iluir velocity that 
the poenis owe tJieir comparative freslirief'.s and fieedom, along with 
their loose texture and their inequality. Thtre are thirty-two 
poems, aivicled into five books, each with a dedicatory epistle. 
Ol nearly four thousand lines which the IBooks contain, more iluui 
livc-sixllis are hexameters. Four of the pieces (containing al^out 
450 lines) arc wn.len ui the hend-trasyllabic metre, the “ tiny 
metre of Catuilub/ ana there la one Alcaic e.ijd one Sapphic <x.1e. 
The subjects oi the Silvae are very various. Five poems ave 
devoted to flattery of the emperor and hif» iavouritc.s, but of thtrse 
enough lias alrccv»3y been said. Six arc lamentations for deaths, 
or consolations to survivors. Statins seems to liave felt a special 
pride in this class of his productions; and certainly, notwithstand- 
ing the excessive and conventional emphiymcnt of pretty mytho- 
logical pictures, with other affectations, he sounds notes of pfJ iio.‘!f 
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nuch as only come from the true poet. There are oftentimes trails of 
an almost modern domesticily in these verses, and Statius, the child- 
less, has here and there touched on the charm of childhood in lines 
for a parallel to wliich, among the ancients, we must go, strange to 
say, to his rival Martial. One of the epicedia, that on i^scilla 
the wife of Abascaiitus, Domitian's freedman {Silv, v. i), is full of 
interest for the picture it presents of the official activity of a high 
ofheer of state. Another group of the Silvae give picturesque 
descriptions of ilie villas and gardens of the poet's friends. In 
these we have a more vivid rej)resentation than elsewhere of the 
surroundings amid which the grandees of the early empire lived 
when tliey took up their alxxle in the country. It was of these 
pieces that NitJbulir thought when he said that the poems of Statius 
are charming to read in Italy. They cxliiliit, better even than 
Pliny's well-known letters, the passion of the rich Roman for so 
constructing his country house that light, air, sun and leafage 
should subserve his luxury to the utmost, wliilc scope was left 
for displaying all the resources of art wltich his wealth enabled 
him to command. As to the rest of the Sihae, the congralu- 
lato^ addresses to friends are graceful but commonplace, nor do 
the jocose pieces call for special mention here. In the ** Kalendae 
decembres * we have a striking description of the gifts and amuse- 
ments provided by the emperor for tlie Roman population on the 
occasion of the Siturnalia. In his attempt at an epithalamium 
(.SY/v. i. 2j Statius is forced and unhappy. But*the birthday ode 
in Lucan s honour {Silv, ii. 7) has, along with the accustomed 
exaggeration, many powerful lines, and shows high appreciation 
of preceding Latin poets, ^ Sorao phrases, such as “the untaught 
muse of high-soulecl Ennius " and the lofty passion of sago 
Lucretius,** arc familiar words with all scholars. The ode ends 
with a great picture of Lucan's spirit rising after death on wings of 
fame to regions whither only powerful souls can ascend, scornfully 
surveying earth and smiling at the tomb, or reclining in Elysium 
and singing a noble strain to the Pompoys and the Catos and all 
the " PharssUian host," or with proud tread exploring Tartarus 
and listening to the wailings of the guilty, and gazing at Nero, 
pale with agony as liis mother's avc?nging t()rch glitters before his 
eyes. It is singular to observe how thoroughly Nero had been 
struck out of the imperial succession sis recognized at court, so that 
the " bald Nero ** look no umbrage when lus flatterer-in-chief 
profanely dealt with his predecessor's name. 

The epic poems of Statius are less interesting because cast in a 
commoner mould, but they deserve study in many respects. They 
are the product of long elaboration. The Thebats, which the poet 
says took twelve years to comjjose, is in twelve books, and has 
for its theme the old " talc of Thebes *' — the deadly strife of the 
Theban brothers. There is also preserved a fragment of an Achilleis, 
consisting of one book and part of another. In the weary length 
ol tlicsc epics there are many flowers of pathos and many little 
finished gem-piclures, but the trammels of tradilion, the fashionable 
taste and the narrow bars of education check continually the poet’s 
flight. Not iiujrely were the materials for his epics prescribed to 
him by rigid custom, but also to a great extent the me (hod by w’hich 
they were to be tr(‘atcd. All he could do was to sound the old 
notes with a distinct i\^e timbre of his own. The gods must needs 
W'age their w’ontc'd epic strife, and the men, their puppe^ts, must 
dance at their nod; there must needs be lieavenly messengers, 
portents, dreams, miracles, single combats, similes, Homeric and 
Virgilian echoes, and all the other paraphernalia of the conventional 
epic. But Stalins treats his subjects with a boldness and freedom 
which contrast pleasingly with the timid traditionalism of Siliiis 
It'ilicus and the stiff scholasticism of Valerius Flaccus. The voca- 
bulary' ol Statius is conspicuously rich, and ho .shows audacity, 
often ‘successful, in the use of words and meta])hors. At the same 
lime ho carried certain literary tricks to an aggravating pitch, in 

f wirticular the exces.sivc use of alliteration, and the misuse of mytho- 
ogical allusion. The mo.st well-known p(T.sons and places are 
descrilied by epithets or pcriplirases deriv'cd from some very remote 
connexion ^^'itn mythology, so that many passages arc as dark as 
Heraclitus. The thebais is badly constructed. The action of the 
epic is hindered and stopped by enormous episodes, one of which 
fills one-sixth of the poem. Nor had Statius a firm grasp or clear 
imagination of character. So trying arc tlie late ancient epics to 
a modern reader that he^ who has read any one <»f the three — 
Statius, Silius and Valerius Flaccus (Lucan stands apart) — wull 
with difficulty be persuaded to enter on the other two. Yet, if he 
honestly rc^ads them all , he can liardly fail to rank Statius the Mghest 
of the three by a whole sphere. 

The ediiio princeps of the epics is dated 1470, of the Stlvae 1472. 
Notable editions since have teen those of Bernartius (Antwerj), 
*595). Gronovhis (1653) and Barth (16O4). Recent texts arc the 
Teubner (the Achilleis and Thebais by Kohlmann, the Silvae by 
l^aehrens) and that contained in the new edition of the Corpus 
poetarum latinorum* and of the Silvae only, texts by Klotz (1899), 
and Vollmer (1898), the last with an explanatory commentary. 
Among editions of portions of Statius's works, that of the Silvae by 
Jeremiah Markland, fellow of Peterhouse in Cambridge (1728), 
deserves special attention. A translation of the Silvae with intro- 
duction and notes w'as published by D, A. Slater in 1908 (Oxford 
Library of Translations). A critical edition of the Thebais and 


Achilleis was begun by O. Muller (1870) one not completed. The 
condition of the text of the Silvae is one of the most curious facts 
in the history of ancient literature, Poggio discovered a MS. at 
St Gallen and brought it into Italy. This MS. has disappeared, 
but from it are derived all our existing MSS., except one of the birth- 
day ode to Lucan, now at Florence, and of the loth century. 
Fo‘litian collated Poggio's MS. with the ediiio princeps, and the 
collation has come down to us, and is the principal basis of the text. 
The MSS. of the epics arc numerous, as was to be cimected from their 
great popularity in the middle ages, to which Dante is witness 
(see Pure, xxi., where an interview with the shade of Statius is 
described at some length). (J. S. K.) 

STATUTE, a law made by the sovereign power ” in the state 
(see Act of Parliament). It forms a part of the lex scripta, 
or written law, which by English legal authorities is used solely 
for statutory law, a sense much narrower than it bore in Roman 
law. To make a statute the concurrence of the Crown and the 
three estates of the realm is necessary. Thus a so-called statute 
of 5 Ric, IJ, c. 5, directed against the Lollards, was afterwards 
repudiated by the Commons as passed without their assent. 
The validity of a statute was indeed at times claimed for ordi- 
nances such as that just mentioned, not framed in accordance 
with constitutional rule, and was actually given to royal pro- 
clamations by 31 Hen, VlII. c, 8 (1539). But this act was 
repealed by i Edw. VI. c. 12, and since that time nothing but 
a statute has possessed the force of a statute, unless indeed cer- 
tain rules or orders depending ultimately for their sanction upon 
a statute may be said to have such force. Examples of what 
may be called indirect legislation of this kind arc orders in 
council (sec Privy Council), by-laws made under the powers 
of the Public Health Acts, Municipal Corporation Acts and other 
acts, and rules of court such as those made under the powers 
of the Judicature Acts and acts of sederunt of the Court of 
Session. 

The list of English statutes as at present existing begins with 
the Statute of Merton 1235.^ Many of the earlier statutes arc 
known by the names of the places at which they were passed, 
«r.g. the Statutes of Merton, Marlbridge, Gloucester, Westminster, 
or by their initial words, e,g. Quia Emptores, Circumspecte Agatis* 
The earliest existing statute roll is 6 Edw. L (the Statute of Glou- 
cester). A.fter 4 Hen. VII. the statute roll ceased to be made 
up, and enrolments in chancery (first made in 1485) take its 
place. Some of the acts prior to the Statute of Gloucester are 
of questionable authority, but have gained recognition by a 
kind of prescription. 

All statutes were originally public, irrespective of their subject- 
matter. The division into public and private dates from the 
reign of Richard HI. At present statutes are of four kinds, 
public general acts, public local and personal acts, private acts 
printed by the king’s printers and private ails not so printed. The 
division into public general and public local and personal rests 
upon a resolution of both Houses of Parliament in 1 798. In 1815 
a resolution was passed in accordance with which private acts 
are printed, with the exception of name, estate, naturalization 
and divorce acts. The last two are now practically superseded 
by the provisions of the Divorce Act 1857 (except as to Ireland 
and India), and the Naturalization Act 1870. Since 1815 
has been usual to refer to public general acts by Arabic numerals, 
€,g, 3 Edw. VII. c. 21, public local and personal acts by small 
Roman numerals, <?.g. 3 Edw. VII. c. xxi. Each act is strictly 
but a chapter of the legislation of the session, which is regarded 
as composing a single act divided into chapters for convenience, 
the chapters themselves being also called acts. The citation of 
previous acts is provided for by 13 & 14 Viet, c, 21, s. 3. It is 
now usual for each chapter or act to contain a short title by 
which it may be cited, e,g, the Elementary Education Act 1870. 
The Short Titles Act 1892 created short titles for numerous 
single acts and groups of acts, and since then it has been usual 
to cite acts and groups by their short titles — where possible — 

^ Ruflhead’s edition of the statutes begins with the Magna Carta 
of 1225. But in the Pevised Statutes that form of Magna Carta 
which Is now law appears as a statute of the year 1297. It is often 
known as Confirmatio cartarum^ and is a recital and confirmation 
by Edward I. of the chief provisions of John's charter. 
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rather than by the ye^ of the reign. 8 & 9 Viet. c. 113, s, 3, 
makes evidence the king’s printers’ copies of private and locd 
and personal acts. A private act not printed by the king’s 
printers is proved by an exam'ned copy of the parliament roll. 

A public act binds all subjects of the realm, and need not be 
pleaded (except where the law from motives of policy specially 
provides for pleading certain acts, as in the defences of not 
guilty by statute, the Statute of Frauds and the Statute of 
Limitations). A private act must generally be pleaded, and 
does not as a rule bind strangers to its provisions. Formerly 
an act took effect from the first day of the session in which it 
was passed. The hardship caused by this technical rule has 
been obviated by 33 Geo. III. c. 13, by which a . act takes effect 
from the day on which it receives the royal assent, where no other 
date is named. This has been held to mean the beginning of the 
day, so as to govern all matters occurring on that day. An 
act cannot in the strict theory of English law become obsolete 
by disuse. Nothing short of repeal can limit its operation. The 
law has, however, been interpreted in many cases with somewhat 
less rigour. In the case of a prosecution for blai;phemv in 18S3 
(/?. v. Eamsay) Lord Coleridge said, ** though the principles of 
law remain unchanged, yet (and it is one of the advantages 
of the common law) their application is to be changed with the 
changing circumstances of the times.” ^ I'his would be applica- 
able as much to the interpretation of statutes as to other parts 
of the common law. The title, preamble and marginal notes 
are strictly no part of a statute, though they may at times aid 
its interpr(?tation. 

Besides the fourfold division above mentioned, statutes arc 
often classed according to their subject-matter, as perpetual 
and temporary, penal and beneficial, imperative and directory, 
enabling and disabling. Temporary u<rts arc those which expire 
at a date fixed in the act itself. Thus the Army Ac't is passed 
annually and continues for a year; the Ballot Act 1872 ex])ired 
at the end of 1880, and the Regulation of Railways Act 1873 
at the end of five years. By means of these temporary acts 
experimental legislation is rendered possible in many cases 
where the success of a new departure in legislation is doubtful. 
In every session an Expiring Laws Continuance Act is passed 
for the purpose of continuing (generally for a year) a consid(T- ! 
Able number of these temporary acts. By 48 Geo. JIL c. 106 a I 
continuing act is to take effect from the date of the expiration I 
of a temporary act, where a bill for continuing the temporary act 
is in parliament, c\'on though it be not actually passed before 
the date of the cxi)iration. Penal acts are those which impose 
a new disability; beneficial, those which confer a new favour. 
An imperative statute (often negative or prohibitory in its 
terms) makes a certain act or omission absolutely necessary, 
and subjects a contravention of its provisions to a penalty. A 
directory statute (generally affirmative in its terms) recom- 
mends a certain act or omission, but imposes no penalty on non- 
observance of its provisions. To det<jrmine whether an act is 
imperative or directory the act itself must be looked at, and 
many nice questions have arisen on the application of the rule 
of law to a particular case. Enabling statutes are those which 
enlarge the common law, while disalding statutes restrict it. 
This division is to some extent coincident with that into bene- 
ficial and penal. Declaratory statutes, or tliosc simply in 
affirmance of the common law, were at one period not uncommon, 
but they are now practically unknown. The Treason Act 1351 
is an example of such a statute. Statutes are sometimes passed 
in order to overrule specific decisions of the courts. Examples 
are the Factors Act 1877, Territorial Waters Jurisdiction 
Act 1878, the Married Women’s Property Act 1893, the Trade 
Disputes Act 1906. 

The construction or interpretation of statutes depends partly 
on the common law, partly on statute. The main ruh^s of the 
common law, as gathered from the best autliorities, are these ; 


* This opinion carries out to a certain extent the view of Locke, 
who in article 79 of his Carolina Code recommended the determina- 
tion of acts of the legislature by effluxion of time after a hundred 
years from their enactment 
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(1) Statutes are to be construed, not according to their mere letter, 
but according to the intent and object with which iht'y were made. 

(2) The relation of the statute to the common law is to lie considered. 

In the words of the icsolution of the Court of Excliequer in Hey don* s 
case, 3 Coke's Re]). 7, the points for consideration arc : '* (a) What 
was the common law before the nifiking of the act ? (b) What was 
the mischief ajid defect against wliicli the common law did not 
provide ? (c) What remedy the parliament hatli resolved and 

appointed to cure tho disease of the Commoiiw'calth ? (<f) The true 
reason of the remedy." (3) Beneficial or rtsmedial statutes are to 
be liberally, penal more strictly, construetl. (4) Other statutes 
in pari materia arc to be taken into consiileration. (5) A sUitute 
which treats of ptTsons of inferior rank cannot by general words 
b(i <ixtended to those? of superior rank. ((>) A statute does not bind 
the Cniwn, unl<*ss it be named lher<‘in, (7) When? tho provision 
of a statute is gt'iuiral, twerything necessary to make such j)rovision 
effectual is implied. (8) A later sUituttJ rejx'als an earlier, as far 
as the two are npugiiaiit, but if they may stand together repeal 
will not be ])rcsunieii. (9) There is a i>resumi)tiou against creation 
of new or ousting of existing jurisdictions, agaiivst impairing obliga- 
tions, against retrosjujctive etf<?ct, against violation ol international 
law, against monojiolies, and in general against what is inconvenient 
or unreasonable. (10) ll a sUifute inflicts a juMialty, the penalty 
implies a i>rohil)ition of the act or omivssion for which the penalty 
is imi>used. Whether ♦he renuidy given by statute is the only one 
dej)cnds on the words of the i)articular act. In some cases an action 
or an indictment will lie; in oUums the statutory remedy, geiUTally 
summary, takes the place of the common law' rt'inedy. In some 
instances the courts have constnuul the imposition of a penalty 
as operating not to invalidate a contract but to create a tax U])on 
non-comidiance with the terms of th(^ statute. 'Du? Inle.rprtitation 
Act 1889 provides an authentic inter])retation for mimerous words 
and j)hras<?s of frequcuit occurrence in statuU^s. In addition to 
these general provisions most stalnies contain an interpretation 
clause or ini e^retation clauses dealing witli si>ecial words or ])hrases. 
A very detailed example is s. 742 of the Merchant Shipping Act 
1804. 

The earlier acts are gemually sim])lc in charaettT and language, 
and comparatively few in numl>er. At present tin? number jKissetl 
every session is enormous; in the session of i9o(> it was 58 gtJiujral 
fuul 212 local and ]»ersonal acts, llu; lornnsr luring under the average. 
Without going as far as lo conct clc with an emiiu‘nt legal authority 
that of vSuch legislation thnsi-fourths is unirecessary and the otlier 
fourth mischi(;v<)iis, it may bo admittcsl that the? immense library 
of the Htatu1e.s would be but a trackless desert without trustworthy 
guidt's. Revision of tluj statutes was t^vidently n'garded by the 
legislature as desirable as early a.s 1363 (see the ])reamblc to 5 Kliz. 
c. 4). It was d(‘mandt‘d by a petition of the Commons in Jbio, 
Both Coke and Bacon w(?ro emjdoyed for some linu? on a commission 
for revision. In i8oi was jwisscid the first of a long st'ries of Statute 
Iw'iw Revision Acts. 'I'he most important action, howtwer, was 
the nomination of a revision committee by Lord Chancellor Cairns 
in i.S()8, the j)ra(’.tical result of winch has been tho issue of an (?clilion 
of the Revised Statutes in eight(s*r. volumes, bringing the? revision 
of statute law down to 1886. Th^s edition is of course? subject lo 
the disadvantage that it becomf?s hjss accurate; eve-ry ye;ar as ntsw 
legislation a])])ears. A Chronolvf*kal Table and Index of the Statutes 
which are; still law is published from time lo time by the council of 
law reporting. 

'I‘hc chie;f editions of the Britisli statutes are tho Statutes of the 
I Fealm ])rinted by the king's printers, Rullhoad's and the fine folio 
edition issued from 1810 to 1824 in bursiianco of an adcln;ss from 
[ the House of Commons to G<;orge 111 . 

Authorities,— '*' h(! saf«;st aulliorily is of course llu; Revised 
Statutes, Chitty's colh'ctioii of Statutes of Prattieal Utility is a 
: useful compilation. Among the earlier works on statute Jaw may 
be mentioned tlie readings and comineiitaries on statutes by great 
lawyers, such as the s(;coiid volume of C(>ke's Jnstitutes, Bacon's 
Heading on the Statute of Uses, Barrington's Observations on the more 
ancient Statutes from Magna Carta to the 2t Jac. /. c, aj (5th c;d., 1 796), 
and the Introduction to Blackstonts's Commentaries, Amcmg the 
later works are lh<{ treatises of Dwarris (2nd ed., 1848) and 8ir V. B. 
Maxwell (3rd ed., 1003) and Ilardcastlo (3rd ed., 1901). On IJic 
interj>rctation of .statut(!S, .see Lord Farnl^orough, The Machinery 
of Parliamentary Legislation (1881); Sir C. B. Bberi, Legislative 
Methods and Forms (1901); Sir H, Tliring, Pru/tical Legislation, or 
the Composition and Language of Ards of Parliament (1902}. 

Scotland, 

The statutcjs of the Scottish parliament before the union differed 
from the English statutes in two important respects : they were 
passed by the cstat(;s of tin; kingdom sitting together and not in 
separate houses, and from 13O7 to KjQo they were discussed only 
after ])reliminary consideration by the lords of the articles.** An act 

“ The Scottisli parliament from an early date discharged its func- 
tions by the aid of two committees known as the legislative and 
judicial committees. The legislative committee were termed lords 
of the articles and existed until x688. The judicial committee were 
called lords auditors. 
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of the Scottish parliament may in certain cases cease to be binding 
by desuetude, “ To bring an act of parliament like those vre are 
dealing with '* (i.e. the Sabbath Profanation Acts) ** into what is 
called in Scots law the condition of desuetude, it must be shown that 
the offence prohibited is not only practised without being checked 
but is no longer considered or dealt with in this country as an offence 
against law ^ (Lord Justice General Inglis in Bvte*s cas^, t Couper's 
Rep. 495). Acts of the imperial parliamfmt passed since the union 
extend in general to Scotland, unltiss that country be excluded from 
their operation by express terms or necessary implication. Scottish 
acts are cited thus, i6y8, c. 10. The best edition is that issued by 
order of the Treasury, 1 844-1 875. An edition of the revised statutes 
has been facilitated by the repeal of obsolete statutes by the Statute 
Law Revision (Scotland) Act 1906. 

Inland. 

Originally the lord deputy appears to have held parliaments at 
his option, and their acts were the only statutory law which appliesd 
to Ireland, except as fjir as judicial decisions had from motives of 
policy extended to that country the obligation of English statutes. 
In 1495 the act of the Irish parliament known as Poynings' Law or 
the Statute of Drogheda enacted that all statutes latiily made in 
England be deemed good and cflectual in Ireland. This was con- 
strued to moan that all statutes ma<le in England prior to the 18 
Hen. VII. were valid in Ireland, but none of later date were to have 
any operation unless Ireland were specially named therein or unless 
adopted by the Irish parliament (as was done, for instance, by 
Yelverton's Act, 21 & 22 Geo. III. c. 48 (I.^. Another article of 
Poynings* Law secured an initiative of legislation to the Englisli 
privy council, the Irisli parliament having simply a power of accep- 
tance or rejection of proposed legislation. The power of the parlia- 
ment of Great Britain to make laws to bind the people of Ireland 
was declared by 6 Geo. I. c. 5. This act and the article of l^oynings' 
Law were lepcalcd in 1782, and the short-lived indc?pen(lence of the 
parliament of Ireland was njcognizccl by 23 Geo. HI. c. 28. The 
application of acts passed since the union is the same as in the case 
of Scotland, Divorce acts are still passed for Ireland (see Divorck). 
Irish acts are cited thus, 26 Geo. III. c. 13 (I.) or (Ir.). The best 
edition is that issued in twenty volumes pursuant to an order of the 
carl of Halifax, lord -lieutenant in 1762. A volume of revised 
statutes was published in 1885. The earliest that is still law is 
one of X459. 

British Colonies and Dependencies, 

Acts of the imperial parliament do not extend to the Isle of Man, 
the Channel Islands or the colonicjs, unless they are specially named 
therein. By the Ct>lonial Laws Validity Act 1865 (“ the* charter 
of colonial legislative independence '') any colonial law repugnant 
to the provisions of any act of parliament extending to the colony 
is void to the c^xtent of such repugnancy, and no colonial law is 
to be void by rtpugnancy to the law of England unless it ho repug- 
nant to such an act of parliament. For colonies wilhout representa- 
tive legislatures the Crown usually legislates, subject to the consent 
of parliament in particular cast s. Examjdes oi imperial legislation 
for the colonies in general are the ('olonial Slock Act 1877 and 
the Colonial Courts of Admiralty Act 1890. J'or imperial acts deal- 
ing with particular colonics may be cited tht^ British North America 
Act 1867 and the CommoiiweaUli of Australia Constitution Act 1900, 
A colony is defm(^<l lor the ])ur])oses of imperisU legislation by 
the Interpretation Act 1889. s. 18. In many of the colonies, as 
in Canada, the constitutionality of an act of the colonial legislature 
is, as in the United States, a matter for the determination of the 
local court or of the judicial committee of the privy council on 
appeal. 

United States, 

By the constitutions of many states English statute as 
it existed at the time of the separation from England, and as 
far as it is applicable, has been adopted as part of the law of the 
states. The United States and the state imo not bound by an 
act of Congress or a state law unless specially named. The 
stales legislate for themsclvas within the limits of their own 
constitution and that of the United States. Here appears the 
striking difference between the binding force of a statute of the 
United Kingdom and an act passed by Congress or a state 
legislature. In the United Kingdom parliament is supreme; 
in the United States an act is only of authority if it is in accor- 
dance with the constitution. The courts may declare an act 
void if It contravene the constitution of the United States or of 
a state, so that practically the Supreme Court of the United 
States is the ultimate legislative authority. The restrictions 
upon legislation contained in the constitution of the United 
States against the suspension of the writ of habeas corpus 

except in case of rebellion or invasion, the passing of a bill of 
attainder or ex post facto law, the imposition of capitation or 


other direct tax, unless m accordance with a previous artide of 
the constitution, or of a tax or duty on exports, the preference 
of the ports of one state over those of another, the drawing of 
money from the treasury except by appropriations made by 
law, and the grant of a title of nobility. The amended consti- 
tution contains further limitations, e.g. the taking of private 
property for public use without just compensation, and the 
abridging of the right of citizens on account of race, colour or 
previous condition of servitude. State legislation is limited 
by s. 10 : No state shall , . 0 make anything but gold and 
silver coin a lender in payment of d(;bts, pass any bill of attain- 
der, ex post law, or law impairing the obligation of contracts, 

or gr^t any title of nobility.” The section further forbids 
imposition of duties on imports or exports or any duty of 
tonnage without consent of Congress, State constitutions often 
contain further restrictions; among the more usual are pro- 
visions against laws with a retrospective operation, or impairing 
the obligation of contracts, or dealing with more than one 
subject to be expressed in the title. The time when a statute 
is to take effect after its passing is often fixed by state constitu- 
tions. The statutes of the United States were revised under 
the powers of an act of Congress passed in 1874 (sess. i. c, 333), 
and the volume of Revised Statutes was issued in 1875. Tlicre 
was a second edition in 1878 and several supplements have 
appeared since that date. Many of the states have also issued 
r(‘vised editions of their statutes. The rules of construction are 
in general agi'eement with those adopted in England. In some 
states the referendum has been introduced in certain cases. 

Continental European Countries, 

Tn most European countries there is a code, the existence of which 
makvs the system of legislation hardly comparable to ours. The 
assent of two chambers and of the monarch, or president, is generally 
necessary. Greece is an exception; it is the only state in Europe 
with one chamber. 

International Law, 

The tenn ** statute ** is used by international jurists and civilians 
mostly on the continent of Europe to cienolc the whole body of the 
municipal law of the state. In this sense statutes are either nsal, 
personal or mixed. A r(\al statutes is that ])art of the law which 
deals directly with property, wh(;th(T movable or immovable. A 
personal statute has tor its objt^ct a pt^rson, and deals with questions 
of status, such as marriage, h'gitimacy or infancy. A mixed statute 
affects both property and person, or, according to some authorities, 
it deals with acts and obligat ions. Personal statutes arc of universal 
validity; real statutes have no extra-territorial authority. Tlic 
determination of the class under which a particular law ought to 
fall ts one of great difficulty, and one in which llicrc is olien a conflict 
of legal opinion. On the whole the division appears to have created 
more difficulties than it has solved, and it is rejected by Savigiiy as 
unsatisfactory. 

Sco Story, Conflict of Laws^ §§ 12-16; Phillimorc, International 
Law, vol. iv. ch. xvi.; Pillct, Principes de droit international privi^ 
dis. xi. and xii. (J . vV.) 

STATUTE MERCHANT and STATUTE STAPLE, two old 

forms of security, long obsolete in English practice, though refer- 
ences to them still occur in some modern statutes. The former 
security w'as first created by the Statute of Acton Burnell (1283) 
and amplified by the Statute of Merchants (1285)— whence 
its namt! — and the latter by an act of 1353, which provided that 
in every staple {i,e, public mart) tlie seal of the staple should 
be sufficient validity for a bond of record acknowledged and 
witnessed before the mayor of the staple. They were originally 
permitted only among traders, for the Ixjnelit of commerce, 
but aftersvards extended by an act of Henry VIII. (1532) to 
all subjects, whether traders or not. The creditor under either 
form of security was allowed to seize the goods and hold the lands 
of a defaulting debtor until satisfaction of his debt. While 
he held the lands he was termed tenant by statute merchant 
or by statute staple. In addition to the loss of his goods and 
lands the debtor was liable to be imprisoned. Statute merchant, 
owing to the summary method of enforcing payment, was some- 
times known as ** pocket judgment.” Both were repealed by 
the Statute Law Revision Act 1863. 

STAUNTON, SIR GEORGE THOMAS, Bart. (1781-1S59), 
English traveller and Orientalist, was born near Salisbur}" on the 
26th of May 1781. He was the son of Sir George Leonard 
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Staunton (1737-1801), first baronet, diplomatist and Orientalist, 
and in 1792 accompanied his father, who had been appointed 
secretary to Lord Macartney’s mission to China, to the Far 
East. He acquired a good imowledge of Chinese, and in 1798 
was appointed a writer in the Fast India Company’s factory at 
Canton, and subsequently its chief. In 1805 he translated a 
work of Dr George Pearson into Chinese, thereby introducing 
vaccination into China. In 1816 he proceeded as second com- 
missioner on a special mission to Pekin with Lord Amherst 
and Sir Henry Ellis. Between 1818 and 1852 he was M.P. for 
several English constituencies, finally for Portsmouth. He was 
a member of the East India Committee, and in 1823, in con- 
junction with Henry Thomas Colebroke, founded the Royal 
Asiatic Society. He died on the loth of August 1859. 

His publications inchulo translations of Ta Tsiftg leu lee, being 
the Fundamental Laws of China (1810), the first Chinese book trans- 
lated into English, and of the Narrative of the Chinese Embassy to 
the Khan of the Tourgouth Tartars (1821); Miscellaneous Notices 
Relating to China and our Commercial Intercourse with that Country 
(1822); Notes of Proceedings and Occurrences during the Uritish 
Embassy to Peking (1824); Observations on our Chinese Commerce 
(1850), For the Hakluyt Society he edited Gonzalez de Mendoza's 
History of the Great and Mighty Kingdom of China* 

STAUNTON, HOWARD (1810-1874), English Shakespearian 
scholar and writer on chess, supposed to have been a natural 
son of Frederic Howard, 5th earl of Carlisle, was born in 
1810. He is said to have studii cl at Oxford, but if so, he never 
matriculated. Settling in London he soon sp(‘nt the small 
fortune left him under his father’s will and began to make his 
living by journalism. He gave much of his attention to the 
study of th(^ English dramatists of the Elizabethan age. As a 
Shakcsyiearian commentator he showed the qualities of acute- 
ness aiid caution which made him excel in chess. He possessed, 
moreover, a thorough mastery of the literature of the period, 
shown in hi.s papers in the Athenaeum o\\ “Unsuspected Cor- 
ruptions of Sliakespeare’s text,” begun in October 1872. ''I’hesc 
formed part of the materials which he intended to utilize in a 
proposed edition of Shakespeare which never became an accom- 
pli.shcd lact. In 1 864 he published a facsimile of t he Shakespeare 
folio of 1623, and a facsimile edition of Much Ado about Nothing, 
photoHlhographcd from the quarto of 1600. Ih; died in Lon- 
don on the 22nd of Juno 1874. Staunton’s s(Tvices to chess 
literature were very greal, and the game in England owes much 
of its later popularity to him, while fi.r Ihirly years he was 
the best player in England, perhaps in the world. For his 
important works on tlie subject see (!iiess. 

STAUNTON, an in(j(‘i)cndent city and the county-scat of 
Augusta county, Virginia, U.S.A., about 135 m. N.W. of 
Richmond, Pop. (1890), 6975; (1900), 7289, of whom 1828 
were negroes ,'ind T49 foreign-born. Staunton is served by 
the Chesape^ake & 01 no and the Baltimore & Ohio railways. 
It lies between the Alkjghany Mountains and the Blue Ridge, 
on a plateau about 1380 ft. above sea-level, in a fertile farming 
country with good pasture on the hillsidtjs. In Staunton are u 
county court-house, the Western Stale hospital for the insane 
(1828), the Virginia school for the deaf and the blind (1839), 
the King’s Daughters’ hospital (1895), Dunsmore business 
college, Staunton military academy, the Mary Baldwin semi- 
nary, formerly Augusta female seminary (founded in 1842) 
and Stuart Hall (for girls), which was founded in 1843, was 
incorporated in 1845, and was reincorporated in 1907 under its 
present name in honour of Mrs J. E. P>. Stuart, wife of the Con- 
federate cavalry leader, who w^as its principal from 1879-1898. 
One mile east of Staunton is a U.S. national military cemetery 
with graves of 753 Union soldiers killed at Port Republic, Cross 
Keys and Piedmont; and west of the city is a Confederate 
cemetery with a memorial monument. The municipality owns 
the waterworks, the electric-lighting plant and the opera 
house. An interesting feature of the city government is the 
employment of a business manager (elected annually by the 
city council), whose duties are in general similar to those of the 
business manager of a large corporation — he buys the city’s 
supplies and has general supervision over the city improvements. 
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The first settlement in this vicinity was on Lewis Creek, about 
2 m. east of the city, in 1 731 , A county court-hou se was built here 
in 1745, and the name Staunton, in honour of the wife of Sir 
William Gooch (then lieut(‘nant-governor), whose maiden name 
was Staunton, was used in 1748-1749, but Staunton was not 
incorporated as a town until 1761. It was chartered as a city 
in 1870, and then bcaime a municipality independent of the 
count>% The corporate limits of the city were extended in 
1905, and, as its popuilation thus became more than 10,000, 
Staunton was made a city of the first class. 

STAUROLlTE> a mineral consisting of basic aluminium and 
ferrous iron silicate with the formula HFeAl^SiyO^g, Tlie 
material is, however, usuall)' very impure, tlie crystals enclosing 
sometimes as much as 30 or 40 % of quartz and otlier minerals 
as well as carbonaceous matter. Crystals are orthorhombic 
and hav'e the form of six-sided prisms. Interpenetrating cruci- 
form twinned crystals are very common and chanieteristio; they 
were early known as pierrrs de croix or lapis crurifer, and the 
name .staurolitc, given by J. C. Delam6therie in 1792, has 
the same meaning (Greek, erravpoi, a cross, and XW05, a stone). 
In fig. I the twin-plane is (032) and the two prisms intercross 
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at an angle of 91® 22'; in Jig. 2 the twin-plane is (232; and the 
pirisms intercross at nearly 60®. I'lie mineral is tnuislucent 
to opaque and dark reddish-brown in colour; it thus has a 
certain resemblance to garnet, and on 1 liis account has been called 
grenatite. Waterworn pebbles of material sufiiciently trans- 
jiarent for catling as gem-stones are uccasioiuilly found in the 
diamantiferous sands of Brazil. The Juirdness is 7^ and the 
specific gravity 375. Staurolitc is a characteristic mineral of 
crystalline schists, and it is also a product of contact-meta- 
morphism. Large twinned crystals with rough surfaces are 
found in mica-schist in Brittany and at several places in thi* 
United States, e.g» in Fannin county, Georgia. Untwinned 
crystals, translucent and of a rich brown C(jl<nir (grenatite), 
arc abundant in t’he silvery white paragon ite-schist of Monte 
Campione, St Gothard. (L. J. S.) 

STAVANGER, a seaport of Norway, capital of Stavanger tfwV 
(county), on the west coast in 59® N. (that of the Orkney Islands 
and northern Labrador). Pop. (1900), 30,541. It lies on the 
south side of the Bukken Fjord, and has a picturesque harbour 
well sholtcrcd by islands. 'J'hc town is one of the oldest in 
Norway, founded in the 8th or 9th century, but the present 
town is mc)dern, thougii narrow, winding streets and wooden 
houses give it an antique appearance. It became the seat (jf 
a bishopric in the 13th century. Though the bishop’s see was 
removed to Cbristiansand in 1685, the Romanesque cathedral 
church of St Swithun, founded by the Fnglisli bishop Reinald 
in the end of the nth century, and rebuilt after being burned 
down in 1272, remains, and, next to the eathcdral of Trondhjem, 
is the most interesting stone church in Norway. There is an 
ornate painted pulpit (i carved wood (1658). The old episc(»pal 
palace of Kongsgaard is now a Latin school. There are a 
theatre, an interesting museum of antiquities, natural history 
and art; and a picturesque park (Bjergsted). The industries 
of the town and its environs (Sandnacs, &c.) are prosperous, 
including factories for preserved foods, woollens and linens, 
lime, iodine from seaweed, and domestic commodities. The 
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fisheries are importani— for herring, mackerel, sprats, cod, 
salmon, lobsters and anchovies. On Rennes Island in the 
fjord, over against the town, there is a Cheviot sheep-breeding 
farm under government auspices. The imports consist prin- 
cipally of coal, salt, grain and flour, groceries, textiles, wood, 
and mineral oils. The most important export is fish, other 
items being seaweed, marble, preserved foods, butter and 
margarine and infusorial earth. 

Stavanger is the first port of call for northward-bound pas- 
senger steamers from Hull and Newcastle, and has regular services 
from all the Norwegian coast towns, from Hamburg, &c. A rail- 
way runs south along the wild and desolate coast of Jaederen, 
one of the few low and unprotected shores in Norway, the scene 
of many wrecks. Stavanger commands a considerable tourist 
traffic. It is the starting-point of a favourite tour, embracing 
the fine valley of the Sand River, the great I^ake Suldal and 
the Bratlandsdal. The Lyse Fjord, a branch of the Bukken 
Fjord, is a fine narrow inlet enclosed by precipitous mountains. 
Stavanger is the birthplace of Kjelland the novelist (1849). 

STAVELEY, a town in the north-western parliamentary 
division of Derbyshire, England, 12 m. S.E. of Sheflield, on the 
Alidland and the Great Central railways. Pop. (1901), 11,420. 
It lies in the valley of the Rothcr, in a populous industrial 
district, devoted chiefly to the working of coal and iron; while 
there are manufactures of iron goods and brushes in the town. 
The church of St John the Baptist is Early English, with much 
Perpendicular and modern alteration; it contains a number 
of interesting early monuments. 

STAVELOT, an an<?icnt town of B(tlgium, in the south-east 
of the province of Li6gc, Pop. (1904), 5037. Here Charles 
Martel gained a signal victory over Neustria in 719. A monas- 
tery had been established there half a century earlier by St 
Remade, bishop of Tongres. Tlu; prince-abbot of Stavclot 
exercised sc(ailar authority over many towns in the Amblevc and 
Warche valleys, including Malmedy (now in Prussia), and had 
a seat in the old German Diet. In 1815 the Treaty of Vienna 
broke up the Stavelot prin(?ipality, giving half to Prussia and 
half to the Netherlands. Only the tower of the old Bcmedic- 
tine abbey remains, and the shrine of St Remade is preserved 
in the parish church. 

STAVROPOL^ a government of northern Caucasia, Russia, 
having an area of 26,492 sq. m. and bounded by the govern- 
ment of Astrakhan and the territory of the Don Cossacks 
on the N., by Kuban on the W. and by Torek on the S. and E. 
It occupies the eastern part of the broad steppes which stretch 
away north from the foot of the main chain of the Caucasus. 
The western part of the government is diversified by a broad 
undulating swelling, 1500 to 2000 ft. above sea-level; in the 
southern part of this swelling, and principally in Terek, there is 
a group of sixteen mountains, the Beshtaii, 2800 to 4600 ft, in 
height, which are considered by H. Abichi to be a porphyritic 
upheaval at the point of intersection of the two predominant 
orographical lines in the Caucasus (south-west to north-cast 
and south-east to north-west). Northward and eastward of 1 
these heights are extensive steppes, 200 to 400 ft, above the sea, 
having gentle slopes both to the north (to the depression of 
the Manych)and to the east (towards the low, arid shores of the 
Caspian littoral). 

Stavropol is diiefly drained by the Kuma and its tributaries 
(Karamyk and Buivola), its basin bein,ij the most fertile })art of 
the government, but the evsiporation is so great that the Kuma never 
reaches the Caspian e\'cej)t in sjiriiig. The ATanych is not so much 
a river as a senes of lakes, occupying a depression which formerly 
was a connecting channel between the Ulack Sea and the Caspian. 
This channel has two slopes, the eastern sometimes discharging 
its scanty water-supply into the Kuma, while on the western slope 
the elongated lakes which fill up the depression drain into the Don, 
rcacliing it however only dunng sjiring. Two Yegorlyks (Great 
and Middle), the Kalaus, and the Chogra (temporary "tributaries 
of the Manych), drain the western part of Sta\'ropol. On the whole, 
irrigation is restricted, and in the eastern steppes water is supplied 
only by cisterns. Besides the lakes of the Manych depression, there 
arc many smaller salt lakes along the Caspian. Timber is scarce, 
even in the hilly tracts. 

The climate is marked by rapid changes of temperature. The 


dry cast winds are sometimes very violent in the spring and early 
summer, blowing the seeds out of the holds, and even destro3dng 
in a few days all existing vegetation. In July and August they 
continue for several weeks in succession, and choke the air with dust. 
The average temperatures at the town of Stavropol (altitude 2030 ft.) 
are much lower tlian one might expect in that latitude; that for 
the year is 47® Fahr., tlmt for January 24“, and that for August 08®. 
The rainfall at the same place is 28*2 in., but other parts of the govern- 
ment are much worse off in this respect, the yearly rainfall being only 
XI to 21^ in. 

There is a great lack of forests, which are found only near the 
town of Stavropol and alongside of the main rivers. In the prairies 
tamarisks and the dwarf almond tree arc the only arboreal vegetation. 
Altogether, except in the hilly parts of the government, the flora 
and fauna differ to a great extent from the flora and fauna of other 
parts of the Caucasus. Both resemble, on the one hand, those of 
Central Asia in such features as the presence, among mammals and 
birds, of the antelope Saiga tatarica, h., the steppe fox Vulpes 
corsac, 1‘allas, and the lark Melanocovypha tatarica, Pallas, and 
among plants of, firstly Tamarix Pallasii, Statice caspia and Stipa 
lessingiana (all characteristic of the arid prairies beyond the Urals), 
and secondly of species of Salsola, Salicornia, Sueda, Artemisia, 
Kochia and Camphovosma, all characteristic of the salt steppes of 
Asia; on the other hand, both flora and fauna have many features 
ill common with the prairies of south Russia. 

As regards geology, the whole of the government is covered with 
Tertiary and post-Tertiary deposits. I..ower Miocene, Middle- 
Mediterranean deposits, and Sarmatian clays, limestones and sand- 
stones crop out ovet nearly one-half of the surface of the government, 
namely, in its higher portion, while the remainder is buried under 
loess and flu via tile and lacustrine, deposits. A narrow scone, now 
a low plain almost devoid of vegetation, Is overlain with the so-callcd 
Caspian deposils. 

The population is rapidly increasing, particularly from natural 
causes, and partly in conseciuencc of immigration. In 1886 it was 
7»2,b35; in 1897, 879,758; and in 1906 was* estimated at 1,023,700. 
The average density of 'tht^ iiopulation is only 44 per sq. m., but in 
some districts it rises to 87. Russians form 90 % of the popula- 
tion, the other races being Kalmucks, Turkomans, Nogai Tatars, 
Armenians, Georgians, Germans, Poles, &c. More tluin four-fifths 
of the population (81 %) arc Russian peasants. The noiiuid popula- 
tion occupies, however, more Ilian one- third of the territory. There 
arc four ordinary districts, the centres of administration in which 
are Stavropol, Alexandrovsk, Medvyezhinsk and iTaskoveya, the 
chief town of the district of Novo-grigoryevsk ; besides these the 
territory occupied by the nomads is divided into three districts, 
Bolshe-Derbetovskiy, Turkoman and Achikulak. 

Agriculture is the most important occupation of the settled popula- 
tion, and 80 large is the harvest that no less than 16,000 labourers 
come annually from European Russia to assist in gathering in the 
crops. The peasants own some 48 % of the total area, private 
persons 7 %, the imperial government 2 % and the Crown less 
than 2 %. Agriculture is most successful on the wide prairie lands, 
where over 3,250,000 acres are annually under cereals. The principal 
crops are rye," wheat, oats, barley and potatoes. Melons, water- 
melons, flax and sunflowers are widely cuUivated. Modern agri- 
cultural implements arc in general use. Vineyards stretch for close 
upon 100 m. along the Kuma, and nearly 800,000 gallons of wine 
of an inferior quiility are obtained annually. The factories arc 
limited to flour-mills, oil-mills, distilleries, tanneries and candle- 
works, and a few domestic industries arc carried on in the villages. 
Considerable quantities of grain, fle.x, w’ool and hides are exported, 
and the fairs are very animated . l-iirge amounts of corn arc exported 
both to the mountainous districts of Caucasia and to Russia (Roslov- 
on-the-Don). Livestock breeding is cngag(‘d in very largely, not 
only by the Kalmucks, Turkomans and Nogai Tatars, but also by 
the Russians. 

The northern slopes of the Caucasus began to be colonized by 
the Russians at a very early period, and .as early as the iith century 
p.art of the territory now occupied by Stavropol w'as known to 
Russian annalists as the Tmutarakan principality, w'hich liad Russian 
princes. A new attempt to colonize north Caucasia w’as made 
in Iheiflth centuiy, under Ivan the Terrible, w homarrieda Kabardian 
princess. This was again unsuccessful, and it was not till 1711 that 
Russia begjin regularly to colonize the territory by Cossack settle- 
ments. Kizlyar was founded in 1736, Stavropol in 1776 or 1777, 
Vast tracts of lands were given by Catherine II. to her courtiers, 
who began to people them with surfs from Russia. 

(P.A.K.; J.T.Be.) 

STAVROPOL9 a town of southern Russia, capital of the govern- 
ment of the same name, situated on a plateau 2030 ft. above 
the sea, on the northern slope of the &ucasus, 200 m. N.W, of 
Vladikavkaz. It is connected by rail (247 m.) with Rostov- 
on-thc-Don. Although founded only in 1776, it has grown 
rapidly, and had in 1885 a population of 35.561, and of 4 < 5 ; 9 ^S 
in 1900. Stavropol is an episcopal see of the Orthodox Greek 
Church, and one of the best-built provincial towns of the 
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Russian Empire; having wide streets, and houses mostly of 
stone, with large gardens surrounding the houses. There 
are public libraries, a people’s palace and several scientific 
societies. Stavropol has flour-mills and various small fac- 
tories. Large numbers of cattle are sent to Moscow and St 
Petersburg, while cereals, tallow and sheepskins are exported 
to Russia, and manufactured wares imported. Armenian, 
Georgian and Persian merchants carry on a lively trade in local 
wares. 

STAWELL, SIR WILLIAM FOSTER (1815-1889), British 
colonial statesman, was the son of Jonas Stawell, of Old Court, 
in the county of Cork, and of Anna, daughter of the Right Rev. 
William Foster, bishop of Clogher, He w'as born on the 27th 
of June 1815, was educated at Trinity College, Ihiblin, studied 
law at King’s Inn, Dublin, and Lincoln’s Inn, and was called 
to the Irish bar in 1839. He practised in Ireland until 1842, 
and then, making his home in Australia, was admitted to the 
Melbourne bar in 1843. He engaged extensively in pastoral 
pursuits, and had sheep stations at Nalte Yallock, on the banks 
of the river Avoca, and in the neighbourhood of Lake Wallace, 
near the South Australian border. For many years he enjoyed 
the leading practice at the local bar, and when the Port Phillip 
district of New South Wales was separated from the parent 
colony, and entered upon an independent existence as the 
colony of Victoria, Mr Stawell accepted the position of attorney- 
general and became a member of the executive and legislative 
councils. A few weeks after his appointment gold was dis- 
covered, and to Mr Stawell fell the arduous duties of creating 
a system of government which could cope adequately with the 
difficulties of the position. He had to establish a police force, 
frame regulations for the government of the goldfields, appoint 
magistrates and ofiicials of <jvery grade, and protect life and 
property against the attacks of the hordes of adv^enturers, 
many of desperate character, who landed in Victoria, first from 
the neighbouring colonies, and later from Europe and America. 
It was very much owing to the firm administration of Mr Stawell 
that, at a time when the government wfis weak and a large section 
of the newcomers impatient of control, lyncli law wa.s never 
resorted to. He had very little assistance for some time from 
any of his colleagues, and until the executive council was 
strengthened by the admission of C'aptain (afterwards Sir Andrew) 
Clarke and Mr 11 . C. E. Childers Mr Stawell w^as the brains as 
well as the body of the administration. The success of his policy 
was upon the v;hole remarkable. In the legislature he was 
sometimes opposed, and at other times assisted, by Mr (after- 
wards Sir John) O’Shanassy, who was the leader of the popular 
party, and between them they managed to pass a number of 
statutes which added greatly to the prosperity of the colony. 
Mr Stawell was indefatigable in the discharge of his duties, and 
extraordinary stories are told of the long journeys on horseback 
to visit distant outposts whic’h he would toke afUir being 
all day long in the law courts or in tlu? council chamber. 
Mr Stawell bore an active part in drafting the ConstituLiori 
Act which gave to Victoria representative institutions and a 
responsible ministry, instead of an executive appointed and 
removable by the governfjr and a legislature in which one-third 
of the members were (:bo.sen by the Crown. At the first general 
election after the new constitution in 1856 Mr Stawell was 
returned as one of the members for Mell)ourne, and Ixjcame the 
attorney-general of the first responsible ministr)'. In 1857, on 
the resignation of the chief justice. Sir William Alkckett, he 
succeeded to the vacant post, and was created a knight-bachelor. 
He administered the government of Victoria in 1873, 1875-1876, 
and 1884. Sir William never left Australia from his arrival in 
1843 till 1872, when he paid short visits to the neighbouring 
colonies and New' Zealand, and 1873, when he returned to 
Europe on two years’ leave of absence. He took a very deep 
interest in the proceedings of the Church of England, and was a 
member of the S)mod. On his retirement from the bench in 
1S86 he was created K.C.M.G. He died at Naples in 7889. 
In 1856 he had married Mary Frances Elizabeth, only daughter 
of W, P. Greene, R.N. (G. C. L.) | 


W. F.— STEAK 817 

STAWELL, a municipality of Borung county, Victoria, 
Australia, 179 m. by rail W.N.W. of Melbourne. Pop. (1901), 
5296. I’he quartz reefs of the Pleasant Creek goldfields near 
the town are w'orked at very deep levels and there are several 
extensive cyanide plants on the reef. In the adjacent Grampians, 
which are connected by rail with Stawell, there are numerous 
freestone quarries. Wiicat is extensively grown in the vicinity 
and also large numbers of vines, for which the soil is particularly 
adapted. Stawell is the changing station on the line from 
Melbourne to Adelaide, and has large engine-houses and repair- 
ing shops. 

STAY BARS, in architecture, saddle bars passing through 
the mullions in one length ac^ross the whole window, and secured 
to the jambs on each side (see Sadiu.k). 

STEAD, WILLIAM THOMAS ( 1 84c)-. ), English journalist, 

was born at Fmbleton, Northumberland, on tlie 5th of July 
1849, the son of a ( ongregational minister. He w('nt to school 
at Wakefield, but was early apprenticed in a nuTclmnt’s otlice at 
Newcastle-on-Tync; he soon gravitated however, into journal- 
ism, and in 1871 became editor of the Darlington Northern Echo. 
In i8tSo he w'cnt to London to be assistant editor of the Pall 
Mall Gazvlie under John Morlev, and when the latter retired lie 
became editor (11883 -1889). Up to 1885 he had distinguished 
himself for his vigorous handling of public affairs, and his 
brilliant modernity in the presentation of news. He introduced 
the ‘‘ interview, ■’ made a feature of the Pall Mall “ extras ” (see 
also Nkw'spaprrs : London), and his cnterj^rLse and originality 
exercised a potent influence on contemporary journalism 
and politics. His enthusiasm, however, criirricd him too far 
when in 1885 he entered upon a crusade against vice by pub- 
lishing a scries of articles on the “ Maiden Iribute of Modern 
Ikibylon Though his action undoiibt(‘dly furthered the piussing 
of the Criminal Law Amendment Act, it madtj his position on 
the paper impossible; and his imprisonment at Holloway for 
three months on a charge arising out of his crusade made his 
connexion with the whole subject a sounx; of considerable 
prejudice. On leaving the Pall Mall he founded the monthly 
Revieiv of Emms (JCS90) and his abundant energy and fat?ile 
pen found scope in many other dinjctions in journalism of an 
advanced humanitarian tyi>e. ITc started cheap reprints 
{Penny Poets and Prose Classics, &c.), conducted a sjiirilualistic 
organ, called Jiorderland (1893-1897), in wdiich he gave full play 
to his interest in j)sychical research; and became^ an enthusiastic 
.suj)porter of the peace movement, and of matiy ot ht:r movements, 
popular and unpopular, in which he inipress(;d the public gener- 
ally as an extreme visionary, though his |)ractical energy was 
recognized by a (’onsidi'rable circle of .admirers and pupils. At 
the time of the Jio(T V\ ar of 1899 he threw himself into the Boer 
cause and attacked the government w’ith characteristic violence. 
Yet amid all his unpopularity, and all tiu? suspicion and opposi- 
tion engendered by his methods, bis personality rerniiined a 
fiirceful one both in public and private life. was .an early 
imperialist dreamer, whose inffueiK.e on Gecil Rhodes in South 
Africa remained of primary importance; and many j)olitidans 
and statesmen, who on most subjects w(;re completely at variance 
with his ideas, nevertheless owed something to them. M r Rhodes 
made him his* confidant, and wxis inspired in his will by his 
suggestions; and Mr Stead was inlend(!d to be one of Mr Rhodes’s 
executors, though his name was slruc.’k (jut aft(?r the Boer War 
(see hfs Last Will and Testament of C. J. Rhodes, J902). The 
number of his publications gradually bficxirnc very large, as he 
wrote with facility and sensational fervour on all sorts of 
.subjects, from The Truth about Russia (j 888) to If Christ 
came to Chicago (1893), Booth (1900) to The 

Americanizalion of the World (1902). In private life his keen 
sense of merit and kindly interest influenced many aspirants to 
journalism and literature. 

STEAK, a thick slice or piece of meat cut for frying, broiling 
or stewing. 7 'he word is apparently cl(;rived from leel. sieik, 
used in the same sense, which meant properly roasted meat, from 
sieikja, to roast, that is, placed on a stick or peg of wood before 
the fire, siika, stick; cl. Swed. siek] Dan. steg, roast meat 
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A Steak may be cut from any meat or fish, but the best-known is 
a “ beef-steak/’ cut properly from the rump a “ rump-steak/' 
or part of the loin a ** tenderloin.” A ** porter-house ” steak 
is a choice cut of steak from the loin, so named apparently 
first in New York from a well-known ** porter-house,” an eating- 
house where chops, steaks, &c. , and porter or ''tout were served, 
at which these steaks were a speciality. A steak grilled between 
two other steaks, which arc not served after the cooking is 
finished, is also sometimes called a porter-house ” steak. 

STEAM ( 0 . Eng. s^eam, vapour, smoke; cf . Du. sioom; tha origin 
is unknown), water-vapour. Dry steam is steam free from 
mechanically mixed water particles; wet steam, on the other 
hand, contains water particles in suspension. Saturated steam 
is steam in contact with liquid water at a temperature which is 
the boiling point of the water and condensing point of the steam; 
superheated steam is steam out of contact with water heated 
above this temperature. For theoretical considerations see 
Vaporization, and for the most important application see 
Steam Engines; also Wateri 

STEAM ENGINE, i. A steam engine is a machine for the 
conversion of heat into mechanical work, in which the working 
substance is water and water vapour. The working substance 
may be regarded from two poin< s of view. Thermodynamically 
it is the vehicle by which heat is conveyed to and through the 
engine from the hot source (the furnace and boiler). Part of 
this heat siiff(?rs a transformation into work as it passes through, 
and the remainder is rejected, still in the form of heat. Mechani- 
cally the working substance is a medium aipable of exerting 
pressure, which effects this transformation in doing w'ork by 
means of thcj changes of volume which it undergoes in the 
operation of the machine. Regarded as a thermodynamic 
device, the function of the engine is to get as much work as 
possible from a given quantity of heat or, to go a step farther 
back, from the cennbustion of a given quantity of fuel. Accord- 
ingly, a question of primary importance is what is called the 
efficiency of the engine, which is the ratio of the work done to 
the heat supplied. Before, however, proceeding to discuss the 
steam engine in this aspect, or treating of the mechanics of 
its modern forms, it may be useful to give a brief historical 
sketch of its early development as an industrial appliance. 
In any such sketch the chief share of attention must necessarily 
be given to the work of James VVutt. But a process of evolution 
had been going on before the time of Watt which prepared the 
steam engine for the immense improvements it received at his 
hands. His labours stand in natural sequence to th..se of 
Thomas Newcomen, and Newcomen’s to those of Denis Papin 
and Thomas Savery. Savory’s engine in its turn was the reduc- 
tion to practical form of a contrivance which had long before 
been known as a scientific toy. The most modern type of all, 
the steam turbine of C. A. Parsons, is a new departure which 
has but little to connect it directly with the past ; but even the 


steam turbine not only profits by the inventions of Watt, but 

yi in its characteristic feature 

j ;;— finds crude prototypes in 
apparatus which employed 
Mi(!i;||[|ll the kinetic energy of jets of 

Vv-H't steam. 

I j these, indeed is 

j .^4 ill' " mentioned amongsttheear- 

fi !j^lTir U‘1rOn:nilj''V, ua liest notices we 

j I / ^ - engine. In the Pneumatica 

!/ % Cir Hero of Alexandria (c. 

i ' ~ 1 130 B.c.) there is described 

I aeolipile, which is a 

' M r ^’1 primitive steam reaction tur- 

-■ bine, consisting of a spherical 

- vessel pivoted on a central 

FIG. i—Heio's Apparatus, 130 b.c. supplied with steam 

through one of the pivots. The steam escapes by bent pipes 
facing tangentially in opposite directions, at opposite ends of 
a diameter perpendicular to the axis. The globe revolves by 


reaction from the escaping steam just as a Barker’s mill is 
driven by escaping water. Another apparatus described by 
Hero (fig. i)Hs interesting as the prototype of a class of engines 
which long afterwards became practically important. A hollow 
altar containing air is heated by a fire kindled on it; the air 
in expanding drives some of the water contained in a spherical 
vessel beneath the altar into a bucket, which descends and 
opens the temple doors above by pulling round a pair of 
vcrtic ,l posts to which the door.s are fixed. When the fire is 
extinguished the air cools, the water leaves the bucket, and the 
doors close. In another device a jet of water driven out by 
expanding air is turned to account as a foun ain. 

3. From the time of Hero to the 17th century there is no 
progi-ess to record, though here and there wc find evidence that 
appliances like those described by Hero were used « „ - . 
for trivial purposes, such as organ-blowing and the 

turning of spits. The next distinct step was the 
publication in 1601 of a treatise on pneumatics by Giovanni 
Battista della Porta, in which he shows an apparatus similar 
to Hero’s fountain, hut with steam instead of air as the dis- 
placing fluid. Steam generated in a separate vessel passes into 
a closed chamber containing water, from which a pipe (open 
under the water) leads out. He also points out that the con- 
densation of steam in the closed chamber may be used to pro- 
duce a vacuum and suck up water from a lower level. In fact, 
his suggestions anticipate very fully the engine which a century 
later became in the hands of Savery the earliest commercially 
successful steam engine. In 1615 Solomon de Caus gives a 
plan of forcing up water by a steam fountain which differs from 
Della Porta’s only in having one vessel serve both as boiler and 
as displacement-chamber, the hot water being itself raised. 

4. Another line of invention was taken by Giovanni Branca 
(1629), who designed an engine shaped like a water-wheel, to 
be driven by the impact of a jet of steam on its vanes, and 
in its turn to drive other mechanism for various useful purposes. 
But Branca’s suggestion was for the time unproductive, and wc 
find the course of invention reverting to the line followed by 
Della Porta and De Caus. 

5. The next (contributor is one whose place is not easily 
assigned. To Edward Somerset, second marquis of Worcester, 
appears to be due the credit of proposing, if not Marquis of 
making, the first useful steam engine. Its object Worcester, 
was to raise water, and it worked probably like 

Delia Porta’s model, but with a pair of displacement-chambers, 
from each of which alternately w'at(T was forced by steam from 
an independent boiler, or perhaps by applying heat to the 
chamber itself, while the other vessel was allowtcd to rtfiil. 
Lord Worcester’s description of the engine in art. 6<S of his 
Century of Inventions (1663) is obscure, and no drawings are 
extant. It is, therefore, difficult to say whether there were 
any distinctly novel features except the double action; in 
particular, it is not clear whether the suction of a vacuum 
was used to raise water as well as the direct pressure of 
steam. 

6. I’he steam engine first became commercially successful in 
the hands of Thomi.s Savcr>^,“ who, in 1698, obtaine<i a patent for 
a water-raising engine, shown in fig. 2. Steam is 
admitt(*d to one of the oval vessels A, displac'ng 

water, which it drives up through the check-valve 
B. When the vessel A is emptied of water the supply of 
steam is stopped, and the steam already there is condensed 
by allowing a jet of cold water from a cistern above to stream 
oW the outer surface of the vessel. This produces a vacuum 
and causes water to be sucked up through the pipe C and 
the valve D. Meanwhile steam has been displacing water 

^ From Greenwood's translation of Hero's Pneumatica. 

- Saver>’ was born probably in 1050 and died in 1715. See Sir E. 
Duming l^wrcnces presidential address to the Royal Institution 
of Cornwall (journ. of the Foy, Inst, of Cornwall, No. li.h rqsiib- 
lisbod with a reprint of Saveh^'s Miner’s Friend of 1702, in which 
he discusses the originality of Savory's invention and disnusscs the 
daims put forward for Lord \V(.)icesler. 
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from the other vessel, and is ready to be condensed there. 
The valves B and D open only upwards. The supplementary 

boiler and furnace £ 
are for feeding water to 
the main boiler; E is 
filled whilo cold and a 
fire is lighted under it; 
it then acts like the 
vessel of Dc Gaus in 
forcing a supply of feed- 
water into the main 
boiler F. The gauge 
cocks G, G arc an inter- 
esting feature in detail. 
Another form of Savery ’s 
engine had only one dis- 
placement-chamber and 
worked intermittently. 
In the use of artificial 
means to condense the 
steam, and in the appli- 
cation of the vacuum so 
formed to raise water 
by suction from a Itjvel 
lower than that of the 
engine, Savciy^’s engine 
was probably an improvement on Worcester's; in any case it 
found what \\ orcester's engine had failed to find — considerable 
employment in pumping mines and in raising water to supply 
houses and towns, and even to drive w'ater-wheels. A serious 
difficulty which prevented its general use in mines was the fact that 
the height through W'hich it would lift water was limited by the 
pressure the boiler and vessels could bear. Pressures as high 
as 8 or 10 atmospheres w'crc employed — and that, too, without 
a safety-valve — but Saverj^ found it no easy matter to deal w'ith 
high-pressure steam; he complains that it melted his common 
solder, and forced him, as D(jsaguliers tells us, “to be at the pains 
and charge to have all his joints soldered with spelter.” Apart 
from this drawback, the waste of fu(d was enormous, from th(j 
condensation of steam wliich took place on the surface of the 
water and on the sid(is of the displacement-chamber at each 
stroke; the consumption of cojd was, in proportion to the work 
done, some twenty lim(*s greater than in a good modern steam 
engine. In a tract called The Miner^s Friend Savery alludes 
thus to the alternate heating and cooling of the water-vessel : 
“ On the outside of tlie vess<.‘l you may see how the water goes 
out as well as if the vessel were transparent, for so far as the 
steam continues within the vessel so far is the vessel dry without 
and so very hot as scarce to endure the least touch of the hand. 
But as far as the wat(T is, the .said vessel will be cold and wet 
where any water has fallen on it ; which cold and moisture 
vanishes as fast as the steam in its descent takes the place of 
the water.” Before .Savery ’s engine was entirely displaced 
by its successor, New^comen’s, it was improved by J. T. Desagu- 
licrs, who applied to it the safety valve (invented by Papin), 
and substituted condensation by a jet of cold water within the 
vessel for the surface condensation used by Savery. To Savery 
is ascribed the first use of the term “ horse-power ” as a measure 
of the performance of an engine. 

7. So early as 167S the use of a piston and cylinder (long 

before known as applied to pumps) in a heat-engine had been 
Cylinder suggested by Jean dc Hautefeuillc, who proposed 

nnd to use the explosion of gun-powder eitiicr to raise a 

Pietea piston or to force up water, or to produce, by the sul>- 

Bagiae, sequent cooling of the gases, a partial vacuum into 

which water might be sucked up. Two years later Christian 
Huygens described an engine in which the explosion of gun- 
powder in a cylinder expelled part of the gaseous contents, after 
which the cooling of the remainder caused a piston to descend 
under atmospheric pressure, and the piston in descending did 
work by raising a weight. 

8. In 1690 Denis Papin, who ten years before had invented 



the safety-valve as an adjunct to his “ digester,” suggested that 
the condensation of steam should be employed to make a vacuum 
under a piston previously raised by file expansion 
of the steam. Papin's was the earliest cylinder 
and piston steam engine, and his plan of using steam 
%vas that which afterw^ards took practical shape in tlie atmo- 
spheric engine of NewTomen. But his scheme was made 
unworkable by the fact that he proposed to use but one vessel 
as both boiler and C}dinder, A small quantity of water was 
placed at the bottom of a cylinder and heat was applied. WhcMi 
the piston had risen the fire w^as removed, the steam was allowed 
to cool, and the piston did work in its down-stroke under tlie 
prcssuie of the atmosphere. After hearing of Savery *s engine 
in 1705 Papin turned his attention to improving it, and devised 
a modified form, shown in fig. 3, in wliich tlie displacement- 



F*!©. 3. — I’apin, 1705. 

chamber A was a cylinder, with a floating diaphragm or piston 
on the top of the water to keep the water and steam from direct 
contact with one anoth(!r. I’hc water was delivered into a 
closed air-vessel B, from wl)ich it issued in a continuous stream, 
against the vani^s of a water-whetd. After the steam had done 
its work in the clisplacemcnt-cluimber it was allow(‘d to escape 
by the stop-cock C instead of Ixjing condensed. Papin’s engine 
was, in fact, a non-condensing single-acting steam pump, with 
steam cylindcir and pninj) cylinder in one. A curious feature 
of it was the hcciter i), a hot mass of metal placed in the dia- 
phragm for the piirjiose of keeping tlie steam dry. Among 
tlie many inventions of Papin was a boilcT with an internal 
fire-box — the earliest example of a construction that is now 
almost universal.’ 

9. While Papin was thus going back from his fin t notion of 
a piston engine? to Sav(*r>'’s cruder type, a new inventor had 
appeared wlio made; the piston engine a practical /^^^comen*M 
siKX'css by s(fparating the boiler from the cylinder ^iino^p/je'/c 
and by using (as Savery htnl done*) artificial means 
to condense the steam, 'I’liis was Thomas 
comen, who in 1705, with his assistant, John Cawley, 
gave the .steam engine 
the form shown in fig. 

4. Steam admitted from 
the boiler to the cylin- 
der allowed the piston 
to be raised by a heavy 
counterpoise on the otiicr 
side of the beam. Then 
the steam valve w^as 
shut and a jet of cold 
water entered the cylin- 
der and condcns(‘d Uk? 
steam. The piston was 
consequently forced 
down by the pressure of . 

the atmosphere and did 
work on the pump. Th(j 'V <5 !. 1 = 
next entry of steam " • 

expelled the conditnsed Fig. 4. — Nov.'comcii's Atmospheric 
water from the cylinder Engine, 1 705. 

^ For an account of 1 ’apm‘s inventions see his JLi/e and Correa 
f,porJence, by Dr E. Gerland a’-crlin. 
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through an escape valve. The piston was kept tight by a 
layer of water on its upper surface. Condensation was at first 
c ffected by cooling the outside of the cylinder, but the accidental 
leakage of the packing water past the piston showed the advan- 
tage of condensing by a jet of injection water, and this plan 
took the place of surface condensation. The engine used steam 
whose pressure was little if at all greater than that of the atmo- 
sphere; sometimes, indeed, it was worked with the manhole lid 
off the boiler. 

10. About 1711 Newcomen’s engine began to be introduced 
for pumping mines. It is doubtful whether the action was 

originally automatic, or depended on the periodical 
turning of taps by an attendant. The common story 
is that in 1713 a boy named Humphrey Potter, 
whose duty it was to open and shut the valves of an engine 
he attended, made the engine self-acting by causing the beam 
itself to open and close the valves by suitable cords and 
catches. This device wiis simplified in 1718 by Henry Beigh- 
ton, who suspended from the beam a rod called the plug-tree, 
which worked the valves by means of tapjjets. By 1725 
the engine was in common use in collieries, and it held its 
place without material change for about three-quarters of a 
century in all. Near the close of its career the atmospheric 
engine was much improved in its mechanical details by John 
Smeaton, who built many large engines of this tyj)e about 
the year 1770, just after the gnjat step which was to make 
Newcomen’s engine obsolete had been taken by James Watt. 

Compared with Savory’s engine, Newcomen’s had (as a 
pumping engine) the great advantage that the intensity of 
pressure in the pumps was not in any way limit(>(l by the pressure 
of the steam. It shared with Savery’s, in a scarcely less degree, 
the defect already pointed out, that steam was wasted by the 
alternate heating and cooling of the vessel into which it was 
led. Though obviously capable of more extended uses, it was 
in fact almost exclusively employed to raise water — in some 
instances for the purpose of turning water-wheels to drive other 
machinery. Even contemporary writers complain of its vast 
** consumption of fuel,” which appears to have been scarcely 
smaller than that of the engine of Savery. 

11. In 1763 James Watt, an instrument maker in Glasgow, 
ivhile engaged by the university in repairing a model of New'- 

comen's engine, was struck with the waste of steam 
which the alteTnatc chilling and heating of the 
cylinder gave rise. He saw that the remedy, in his 
own words, would lie in keeping the cylinder as hot as the steam 
that entered it. With this view he added to the engine a new 
organ — an empty vessel separate from the cylinder, into w'hich 
the steam should be allowed to escape from the cylinder, to be 
condensed there b\' the application of cold water cither outside 
or as a jet. To preserve the vacuum in his condenser he added 
a pump called the air-pump, whose 
function was to pump from it the 
condensed steam and water of con- 
densation, as well as the air which 
would otherwise accumulate by leak- 
age or by being brought in with the 
steam or with the injection water. 
Then, as the cylinder was no longer 
used as a condenser, he was able to 
keep it hot by clothing it with non- 
conducting bodies, and in particular 
by the use of a steam jachet^ or layer 
of hot steam between the cylinder 
and an external casing. Further, and still with the same 
object, he ( overed in the top of the cylinder, taking the piston- 
rod out through a steam-tight stuffing-box, and allowed steam 
instead of air to press upon the piston’s upper surface. The 
idea of using a separate condenser had no sooner occurred to 
Watt than lie put it to the test by constructing the appiaratus 
shown in fig. 5. There A is the cylinder, B a surface condenser, 
and C the air-pump. The cylinder was filled with steam above 
the piston, and a vacuum was formed in the surface condenser B. 
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On opening the stop-cock D the steam rushed over from the 
cyUnder and was condensed, while the piston rose and lifted a 
weight. After several trials Watt patented his improvements 
in 1769; they are described in his specification in the following 
words, which, apart from their immense historical interest, 
deserve careful study as a statement of principles which to this 
day guide the scientific development of the steam engine ; — 
My method of lessening the consumption of steam, and conse- 
quently fuel, in fire-engines, consists of the following principles ; — 

" Fifstt That vessel in wdiich tlie powers of steam are to be em- 
ployer! to work the engine, which is called the cylinder in common 
fire engines, and W’hich I call the stcam-vcsscl, must, during the whole 
time the engine is at work, be kept as hot as the steam that enters 
it; first by enclosing it in a case of wood, or any other materials 
that transmit heat slowly; .secondly, by surrounding it with steam 
or other heated bodies; and, thirdly, by suffering neither water nor 
any other substance colder tlian the steam to enter or touch it during 
that time. 

“ Secondly, In engines that are to be worked wholly or ppjtiallv 
by cotuleiisation of steain, the steam is to be condcn.scd in vessels 
distinct from the steam -vessels or cylinders, although occasionally 
communicating with them; those vessels 1 call condensers; and, 
whilst the engines are working, these condensers ought at least to 
be kept as cold as the air in the neighbourhood of the engines, by 
application of water or otlier cold bodies. 

Thirdly, Whatever air or other elastic vapour is not condensed 
by the cold of the condenser, and may impede the working of 
the engine, is to be drawn out of the steam-vessels or condensers 
by means of pumps, wrought by the engines tliemselves, or other- 
wise. 

** Fourthly, I intend in many cases to employ the expansive force 
of steam to T)ress on the pistons, or whatever may be used instead 
of them, in the .same manner in w'hich the pressure of the atmosphere 
is now em))loyed in common fire-engines. In cases where cold water 
cannot be had in plenty, the engines may be wToiight by this force 
of steam only, by discharging the steam into the air after it lias done 
its office. , . . 

** Sixthly, I intend in some cases to ajijily a degree of cold not 
I capable of reducing the steam to water, but of contracting it con- 
siderably, so that the engines shall be worked by the alternate 
cxjiansion and contraction of the steam. 

Lastly, Instead of using whaler to render the pistons and other 
parts of the engine air and steam tight, I employ oils, wax, resinous 
lK)dies, fat of animals, quicksilver and other metals in their fluid 
state.** 

The fifth claim was for a rotary engine, and need not be quoted 
here. 

The “ common fire engine ” alluded to was the steam engine, 
or, as it was more generally called, the ** atmospheric ” engine 
of Newcomen. Enormously important as Watt’s first patent 
was, it resulted for a time in the production of nothing more than 
a greatly improved engine of the Newcomen type, much le.ss 
w;;steful of fuel, able to make faster strokes, but still only suitable 
for pumping, still single-acting, with steam admitted during 
the whole stroke, the piston, as before, pulling the beam by a 
chain working on a circular arc. I'he condenser was generally 
worked by injection, but Watt has left a model of a surface 
condenser made up of small tubes, in every essential respect 
like the condensers now used in marine engines.^ 

12. Fig. 6 is an example of the W^att pumping engine of this 

period. It should be noticed that, although the top of the cylinder 
IS clo.scd and st(?am has access to the upper side of the , 

piston, this is done only to keep the cylinder and piston p f 
w’arm. The engine is still single-acting; the steam in 

the upper side merely plays the part w’hich was played y-J- 
in Newxomcn's engine by the atmosphere; and it is * ^ 

tlic low'cr end of the cylinder alone that is ever put in communi- 
cation w'ith the condenser. There arc three valv’es: the" steam ** 
valve a, the ** ctpiilibrium *' valve b, and the '* exhaust '* valve 
c. At the beginning of the dowm-stroke c is opened to produce a 
vacuum below the piston and a is opened to admit steam above it. 
At the end of the down-stroke a and c are shut and b is opened. 
This puts the two sides in equilibrium and allows the piston to 
be pulled up by the pump-rod P, which is heavy enough to ser\'e 
as a counterpoise. C is the condenser, and A the air-pump, which 
discliargcs into the hot well H, whence the supply of the feed-pump 
r is drawn. 

13. In a second patent (1781) Watt describes the “ sun-and- 
planet ” wheels and other methods of making the e gine give 

^ An interesting detailed narrative of the steps leading to his 
invention was written by Watt as a note to the article *' Steam 
Engine ** in Eobison*s System of Mechanical Philosophy (1822), 
See Ewing, The Steam Engine and other Heat Engines, pp. 15-19. 
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^tinnous revolving motion to a shaft provided with a 
flywheel. He had invented the crank and connecting-rod for 
Rotmtive purpase, but it had meanwhile been patented 

Bngiae. Pickard, and Watt, rather than make terms 

^ with Pickard, whom he regarded as a plagiarist of 
his own ideas, made use of his sun-and-planet motion until the 
patent on the crank expired. The reciprocating motion of earlier 
forms had served only for pumping; by this invention Watt 
opened up for the steam engine a thousand other channels of 



Fig. 6.— Watt's Single-Acting Engintf, 1760. 
usefulness. The engine was still single-acting; the connecting- 
rod was attached to the far end of the beam, and that carri(‘(j 
a counterpoise which served to raise the piston when steam 
was admitted below it. 

14. In 1783 Watt patented two further improvements of the 
first importance, both of which he had invented some years 
Other before. One was the use of double action, that is 
invenHottM to say, the application of steam and vacuum to 
of Watt, side of the piston alternately. The other 

(invented as early as 1769) was the use of steam expan- 
sively, in other words the plan (now used in all engines that 
aim at economy of fuel) of stopping the admission of steam 

when the piston had 
made only a part of its 
stroke, and allowing the 
rest of the .stroke to j 
be performed by the 
expansion of the steam 
already in the cylinder. 
To let the piston push as 
well as pull the end of the 
beam Watt devised his 
so-called parallel motion, 
an arrangement of links 
connecting the piston- 
rod head with the beam 
in such a way as to 
guide the rod to move 
in a very nearly straight 
line. He further added 
the throttle valve, for 
regulating the rate of 
admission of steam, and 
IT the centrifugal governor, 
a double conical pendu- 

Fio. 7.— Watt’s Donblo-Acttag controlled 

Engine, 1782. the speed by acting on 


the throttlc-vah'e. The stage of development reached at this 
time is illustrated by the engine of fig. 7 (from Stuart’s 
History of the Steam Jingine), which shows the parallel 
motion />/», the governor g, the throttle-valve /, and a pair of 
steam and exhaust valves at each end of the cylinder. Among 
other inventions of Watt were the ** indicator,^’ by which diagrams 
showing the relation of the steam pressure in the cylinder to 
the movement of the piston are automatically drawn ; a 
steam tilt-harnmer ; and also a si cam locomotive for ordinary 
roads — but this inNTiition was not prosecuted. 

In partnership with Matthew Ikxilton, Walt carried on in 
Birmingham the manufacture and sale of his engines with the 
utmost success, and held the field against all rivals in spite of 
severe assaults on the validity of his patents. Notwithstanding 
his accurate knowledge of the advantage to be gained by u.sing 
steam expansively, he continued to employ only low pressures-- 
seldom more than 7 It) per sc). in. over that of the atmo- 
sphere. His boilers were fed, as Newc'omen’s had hetm, through 
an open pipe which rose high enough to let the culunm of water 
in it balance the pr(‘ssure of the steam. He gave a definite 
numerical significaiu e to the term “ horse-power ” as a 
mode of rating engines, defining it as the rale at which work is 
done when 33,000 tl> arc raised one foot in one minute. 

15. In the fourth claim in Watt’s first patent the second 
sentence de.srrib(‘s a non-condensing engine, whicdi would have 
required steam of a higher pressure. This, how- yvon- 
ever, was a line of invention which Watt did eondeoeiaz 
not follow up, perhaps luH^aust; so early as 1735 a tSazine. 
non-condtmsing engine had Ix^eri described by Jacob Lcupold 
in his Theatrum macMnarum. Leiipold’s proposed engine 
is shown in fig. 8, which 
makes its action sulliciently 
clear. Watt’s aversion to 
high - pressure steam wius 
strong, and its influence on 
steam engine practice long 
survived the expiry of his 
I patents. So much indeed 
was this the case that th(^ 
terms “ high-pressure ” and 
“ non-rondensing were for 
many years synonymous in 
contradistinction to the 
** low-pressure or condens- 
ing engines of Watt, 'fhis 
nomenclatiirenolonger h(>lrls; 
in modcTn practice many 
condensing engines use as 
high pressures as non-eon- — 
densing engines, and by doing Nfm-t^oTidcjising 

so arc able to take advantage ' ^ ' ' ■’’ 

of Watt’s great invention of expansive working to a degree 
which was impossible in liis own practice. 

16. I’he introduction of the non-condensing and, at that 
time, relatively high-pnissiire engine was effected in England 
by Richard Trevithick and in America by Oliver 
J)vans about 1800. Both Evans and "JVevithick prtaaure 

applied their engines to propel carriages on roads, steam, 

and both used for boiler a cylinclri(’a.l vessel with a cylindrit:al 
flue inside — the construction ixav known as the Cornish 
boiler. In partnership with William Ihill, Trevithick had 
previously made direct acting pumping-engines, with an inverted 
cylinder set over and in line with the purnp)-rod, thus dis- 
pensing with the beam that had been a feature in all earlier 
forms. But in these Jfull ** engines, as they were called, a 
condenser was used, or, rather, the steam was condensed 
by a jet of cold water in the exhaust-pipe, and Boulton & 
Watt successfully opposed them as infringing Watt's pmtents. 
To Trevithick belongs the distinguished honour of being the 
first to use a steam carriage on a railway; in 1804 he built a 
locomotive in the modern sense, to run on what had formerly 
been a horse-tramway, in Wales, and it is noteworthy that the 





822 STEAM 

exhaust steam was discharged into the funnel to force the furnace 
draught, a device which, twenty-ilve years later, in the hands 
of George Stephenson, went far to make the locomotive what 
it is to-day. In this connexion it may be added that as early 
as 1769 a steam carriage for roads had been built in France by 
Nicolas Joseph Ciignot, who used a pair of single-acting high- 
pressure cylinders to turn a driving axle step by step by means 
of pawls and ratchet-wheels. To the initiative of Evans may be 
ascribed the early general use of high-pressure steam in the 
United States, a feature which for many years distinguished 
American from English practice. 

17. Amongst the contemporaries of Watt one name deserves 
special mention. In 1781 Jonathan Carter Hornblowcr con- 
structed and patented what would now be called 
a compound engine, with two cylinders of different 

” * sizes. Steam was first admitted into the smaller 

cylinder, and then passed over into the larger, doing work 
against a piston in each. In Hornblower’s engine the two 
cylinders were placed side by side, and both pistons worked 
on tho same end of a beam overhead. This was an instance 
of the use of steam expansively, and as such was earlier 
than the patent, though not earlier than the invention, of 
expansive working by Watt. Ilornblower was crushed by the 
Birmingham firm for infringing their patent in the use of a 
separate condenser and air-pump. The compound engine v as 
revived in 1804 by Arthur Woolf, with whose name it is often 
associated. Using steam of fairly high pressure, and cutting 
of! the supply before the end of the stroke in the .small cylinder, 
Woolf expanded the stram to several times its original volume. 
Mechanically the double-cylinder compound engine has this 
advantage over an engine in which the same amount of expan- 
sion is performed in a single cylinder, that the sum of the forces 
exerted by the two pistons in the compound engine varies less 
throughout the action than the force exerttjcl by the piston of the 
single-cylinder engine. This advantage may have lx;en clear to 
Ilornblower and Woolf and to other early users of compound 
expansion. But another and probably a more important merit 
of the system lies in a fact of which neither they nor for many 
years their followers in the use of compound engines were aware 
— the fact that by dividing the whole range of expansion into 
two parts the cylinders in which these are separately performed 
are subject to a reduced range of fluctuation in their tempera- 
ture. This, as will be seen later, limits to a great extent a source 
of waste which i.s present in all steam engines, the waste which 
results from the heating and cooling of the metal by its alternate 
contact with hot and c(X)ler steam. The system of compound 
expansion is now used in nearly all large engines that pretend 
to economy. Its introduction forms the most outstanding 
improvement which steam engines of the piston and cylinder 
type have undergone since the time of Wattj and we are able 
to recognize it as a very important step in the direction set forth 
in his “ first principle that the cylinder should be kept as hot 
as the steam that enters it. 

18. Woolf introduced the compound engine somewhat widely 
about 1814 as a pumping engine in the mines of Cornwall. 

But here it met a strong comj)etitor in the high- 
En'"nf pressure single-cylinder engine of Trevithick, which 
had the advantage of greater simi)licity in construc- 
tion. Woolf’s engine fell into comparative disuse, and the 
single-cylinder type took a form which, under the name of 
the Cornish pumping engine, was for many years famous for 
its great economy of fuel! In this engine the cylinder was set 
under one end of a beam, from ihc other erd of which hung a 
heavy rod which operated a pump at the foot of the shaft. 
Steam was admitted above the piston for a short portion of the 
stroke, thereby raising the pump-rod, and W'as allowed to expand 
for the remainder. Then an equilibrium valve, connecting the 
space above and below the piston, as in fig. 6, was opened, and 
the pump-rod descended, doing work in he pump and raising 
the engine piston. The largo* mass w^hich had to be started 
and stopped at each stroke? served by its inertia to counter- 
balance the unequal pressure of the steam, for the ascending 
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rods stored up energy of motion in the early part of the stroke, 
when the steam pressure was greatest, and gave out energy in 
the later part, when expansion had greatly lowered the pressure. 
The frequency of the stroke was controlled by a device called 
a cataract, consisting of a small plunger pump, in which the 
plunger, raised at each stroke by the engine, was allowed to 
descend more or less slowly by the escape of fluid below it through 
an adjustable orifice, and in its descent liberated catches which 
held the steam and exliaust valves from opening. A similar 
device controlled the equilibrium valve, and could be set to give 
a pause at the end of the piston’s dowm-stroke, so that the pump- 
cylinder might have time to become completely filled. The 
Cornish engine is interesting as the earliest form which achieved 
an cflicicncy comparable with that of good modern engines. 
Fo’ many years monthly reports were published of the ** duty ” 
of these engines, the “ duty ” being the number of foot-pounds 
of work done per bushel or (in some cases) per cwt. of coal. The 
average duty of engines in the Cornwall district rose from 
about 18 millions of foot-pounds per cwt. of coal in 1813 to 68 
millions in 1844, after which less effort seems to have been made 
to maintain a high efficiency (Pror. Inst. C.E., 1863, vol. 23). 
In individual cases much higher results were reported, as in the 
Fowey Consols engine, which in 1835 was stated to have a duty 
of 125 millions. This (to use a more modern mode of reckon- 
ing) is equivalent to the consumption of only a little more than 
i lb of coal ptT horse-power per hour — a result surpassed by 
very few engines in even the best recent practice. It is difficult 
to credit figures which, even in exceptional instances, place the 
Cornish engine of that period on a level with the most efficient 
modern engines — in which compound expansion and higher 
pre.ssure combine to make a much mor(j perfect thermodynamic 
machine; and apart from this there is room to question the 
accuracy of the Cornish reports. They played, however, a useful 
part in the process of steam engine development by directing 
attention to the question of efficiency, and by demonstrating 
the advantage to be gained by high pressure and expansive 
working, at a time when the theory of the steam engine had 
not yet taken shape. 

19. The final revival of lh(? compound engine did not occur 
until about the middle of the 19! h centur)', and then several 
agencies combined to effect it. in 18^5 M ‘Naught 
introduced a plan of improving b(?am engines of the Compound 
original W'att type, by adding a high-pressure 
cylinder whose piston acted on the beam between the centre 
and the flywheel end. Steam of higher pressure than had 
formerly been used, after doing work in the new cylinder, 
passed into the old or low-pressure cylinder, where it was 
further expanded. Many engines whose power was proving 
insufficient for the extended machinery they had to drive wci c 
“ M‘Nuughted ” in this way, and after conversion were found 
not only to yield more power but to show a marked economy of 
fuel. The compound form was selected by William Pole f. r 
the pumping engines of Lambeth and other w'aterw'orks about 
1850; in 1854 John Elder began to use it in marine engines; 
in "1857 E. A. towper added a si earn- jacketed intermediate 
rcs(?rvoir for steam between the high and low pressure cylinders, 
which made it unnecessary for the low-pressure piston to be just 
beginning when the other piston was just ending its stroke. 
As facilities increased for the use of high-pressure steam, 
compound expansion came into more general use, its advantage 
becoming more conspicuous with every increase in boiler pressure 

until now^ there are few large land engines and scarcely any 

marine engines that do not employ it. In marine practice, 
where economy of fuel is a much more important factor in 
determining the design than it is on land, the principle of 
compound expansion has b( en greatly extended by the intro- 
duction of triple and even quadruple expansion ( ngines, in which 
the steam is made to expand successively in three or l\ four 
cylinders. In locomotive engines, where other considerations 
are of more moment than the saving of coal, compound expansion 
! has found some application, but its use there is comparatively 
rare. 
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2b. The adaptation of the steam engine to railways^ begun by 
Trevithick, became a success in the hands of George Stcphen- 
AppUcmHoa whose engine, the Rocket,’* when tried along 
to Loco- with others, in 1829, not only distanced its com- 
motivoM. petitors but settled once and for all the question 
whether horse traction or steam tracticn was to be used 
on railways. The principal features of the “ Rocket ” were 
an improvid steam-blast for urging the combustion of 
coal and a boiler (suggested by Booth) in which a large 
heating surface was given by the use of many small tubes 
through which the hot gases passed. Further, the cylinders, 
instead of being vertical as in earlier locomotives, were set 
in at a slope, which was afterwards altered to a position more 
nearly horizontal. To these features there was added later 
the “ link motion,” a contrivance which enabled the engine to 
be easily reversed and the amount of expansion to be readily 
varied. In the hands of George Stephenson and his son 
Robert the locomotive took a form which lias been in 
all essentials maintained by the far heavier locomotives of 
to-day. 

21. The first practical steamboat was the tug ** Charlotte 
Dundas,” built by William Symington, and tried in the Forth 
Application Clyde Canal in 1802, A Watt double-acting 
to stcamrn condensing enguie, placed horizontally, acted directly 
boatM. by a connecting-rod on the crank of a shaft at the 
stem, which carried a revolving paddle-wheel. The trial 
was successful, but steam towing was abandoned for fear 
of injuring the banks of the canal. Ten years later Henry 
Bell built the “ Comet,” with side paddle-wheels, which ran 
as a passenger steamer on the Clyde; but an earlier inventor 
to follow up Symington’s success was the American, Rolxirt 
Fulton, who, after unsuccessful experiments on the Seine, 
fitted a steamer on the Hudson in 1807 with engines made to 
his designs by Boultcjn & Watt, and brought steam navigation 
for the first time to commercial su(X'.ess. 

22. With improvements in the details of design and construc- 
tion it gradually became practicable to use higher steam pressures 

and higher piston speeds, and cons<JCiuently to 
steam not only greater efficiency, but also a greater 

Preeaure amount of power from engines of given bulk. In 
and In 1872 Sir F. J. Bramwell, describing the typical 
p/c/M marine practice of that time, gave a list of engines, 
* all compound, in which the boiler pressure rangeil 
from 45 to 60 lb, the mean piston speed was ,-^50 ft. per 
minute, and the consumption of coal 2 to 2^ lb per hour 
per indicated horse-power. In 1881 F. C. Marshall gave 
a similar list, in which the boiler pressure was 77 lb, the speed 
460 ft. per minute, and the consumption a trifle under 2 lb. 
These were compound engines with expansion in tv/o stages. 
The triple expansion engine, introduced by Dr A. C. Kirk 
Triple and comc into general use until after 

Quadruple i88x. It became the normal type of marine engine, 
Bxpaaaion. ^ith pressures ranging, as a rule, from 150 to 
200 lb, piston speeds generally of 500 cr 600 ft. per minute, 
but sometimes as high as 900 or 1000, and coal consumption 
of about ij ib per hour per indicated horse-pow'cr. In some 
instances quadruple expansion has been prefciT<}d, with some- 
what higher pressures, but it can scarcely be said to be 
established that the advantage of adding a fourth stage clearly 
compensates for the extra complication. Some particulars of 
the dimensions reached in modem practice will be given 
later. Several of the vessels engaged in the Transatlantic 
passenger service, and also a few armoured cruisers, have 
engines in which the twin sets together have an inclicated 
horse-power exceeding 30,000. But even these figures arc 
eclipsed in ships which are driven by turbine engines. The 
cruisers of the “ Invincible ” class have turbine engines of 
41,000 horse-power, and the turbines of the great Cunarders 
** Lusitania ” and “ Mauretania ” (1907) develop about 70,000 
h.p. in propelling these ships at a speed of 25 knots. It may be 
que.stioncd whether such gigantic concentrations of power for 
the propulsion of a ship would have been practicable had it not 
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been for the new possibilities which the introduction of the 
steam turbine has opened up. 

23. The invention of the steam turbine has in fact revolu- 

tionized marine engine practice, so far as fast vessels are con- 
cerned, and has supplied a formidable rival to the 
reciprocating engine for use on land. The steam d^ion 

turbine has been brought to a degree of efficiency of the 

which places it, in respect of economy in steam 

and coal consumption, on a somewhat higher level urbine. 
than the best engines of the older type in cases where a 
large amount of power is to be generated. Its greater simplicity, 
compactness and freedom from vibration are merits whidi 
have already gone far to secure for it a pre ference, notwith- 
standing the short time that has passed since it became 
known as a pradicable ei.gine. The largest demands for power 
occur in fast passeitgcr vessels, in war-slnps and in stations 
from which electric energy is distril)uted for traction or other 
uses; in all these cases the steam turbine is now taking the 
leading place. It is to the inventive genius of the Hon. C. A. 
Parsons that we owe not only the main idea of the modern 
steam turbine, but also the working out of many novel 
mechanical details vdiich have been essential to siiccc^ss, as well 
as the adaptation of the turbine to marine propulsion. 

24. In the steam turl)ine, as in the water turbine (for which 
see Hydraulics), the fierce directly operative to do useful work 
is derived from tlie kinetic energy of the operative fluid, either 
by tlic impulse of a jet or jets sliding over nuivable blades, or by 
the reaction of orifices or guides from which the jets issue. The 
pressure, instead of bciing exerted on a piston, is employed in 
the first instance to set the fluid itself in motion. I'here is 
a conversion of pressure-energy into velocity-(;nergy as a pre- 
liminary step towards obtaining the effective work of the machine. 
But in a steam turbine this implies velocit ies which are immensely 
greater than those with which water turbines have to deal, in 
consequence of the much smalkjr density of sitjam as the moving 
fluid. Attempts to design a steam turbine were made by 
numerous inventors, but hill short of practical success mainly 
because of the difficulty of arranging for a sufficiently high 
velocity in the working parts to utilize a reasonably large 
fraction of ijie kinetic energy of the steam, the principle involved 
l)eing tliat for good efficiency the velocity of the blacU^s should 
approximate to half tlie velocity of the jets whi(‘Ji strike them. 
I’here is a further difficulty in getting the eruTgy of the steam 
into a suitable kinetic form, namely, to get thit stream of issuing 
particles to take a single direction, without undue dispersion, 
when steam is allowed to expand through an orifice from a 
chamber at high pressure into a space where the pressure is 
greatly less. 

In 1889 Dr Gustaf de I.aval introduced a form of steam turbine 
in which botli of these difficulties were to a great extent over- 
come, partly by the special form of the nozzle used to produce 
the steam jet and partly by features of design which allowed 
an exceptionally high sjxjed to be reached in the wheel carrying 
the vanes against which the steam impinged. I'his simple type 
of turbine, which will be descrilx;d in a lat<tr section of this 
article, has met with considerable success, especially in compara- 
tively small sizes, as an engine for driving electric generators. 
Its efficiency is fairly good, but it is not well adapted for work 
on a krge scale, and it has not been applicxl to the propulsion 
of ships. 

Parsons attacked the problem at an earlier date, in an entirely 
different way in the invention of Jiis “ compound ” turbine. 
By dividing ihe whole expansion of the sUjam into a great 
number of successive and separate steps he limited the velocity 
acquired at each step to such an extent as to make it compara- 
tively easy to extract the greater part of the kinetic energy, 
as work done upon the moving blades, without milking the 
velocity of these blades inconveniently high. Morciover, in 
Parsons’s compound turbir:e the range of pressure tjirough whicll 
the steam expands in each separate step is too small to give 
rise to any difficulty in the formation of tlje jets. The guide 
blades, which h^rm the jets are distributed round the whole 



8*+ STEAM 

circumference of the revolving wheel, and allthe revolving blades 
are consequently in action at once. The steam streams from 
end to end through an annular space between a revolving dnim 
and the casing which surrounds it. Parallel rings of fixed guide 
blades project inwards from the casing at suiiable distances, 
and between these are rings of moving blades which project out- 
wards from the drum and revolve with it. At each step in the 
expansion the steam streams through a ring of fixed guide blades, 
and the streams so formed impinge on the next ring of moving 
blades, and so on. The construction, which is of great simpli- 
city, will be described later; it lends itself well to the generation 
of power on a large scale, especially in cases where a fairly high 
speed of rotation is wanted. The more powerful the turbine 
the less important do various inevitable sources of loss become; 
and hence, though the small turbines which were first built 
were less economical than reciprocating engines, the advantage 
is the other way where large powers are concerned. 

25. Parsons introduced his compound steam turbine in 1884. 
For some years it was made in small sizes only, and the steam 
was discharged to the atmosphere without condensation. So 
long, however, as this was done the steam turbine was sacrificing 
one of its most important advantages, namely, its exceptional 
capacity for utilizing the cnerg}^ of low-pressure steam dovm 
to the low(*st vacuum obtainable in a condenser. In 1891 it 
was first fitted with a condenser, and it then began to 
used in electric supply stations. Its efficiency at that date 
was found, in tests made by the present writer, to be com- 
parable with that of good reciprocating compound engines, 
but the figures then obtained were much improved on later in 
turbines of larger size and modified design. The first applica- 
tion to marine propulsion was in the “ Turbinia,” in 1897. 
The success of this little experimental vessel of 100 tons, which 
with its horse-power of 2100 made a record in speed for a ship 
of any size, was soon followed by the application of the turbine 
to various war-ships and other steamers. In war-ships the use 
of steam turbines has a special advantage in enabling the 
machinery to be kept at a low level, beneath the protective 
deck, in addition to the general advantages of reduc<id bulk, 
reduced vibration, reduced liability to breakdown, and reduced 
consumption of coal and of oil whi<'h are common to vessels of 
all classes. The successful trials of the cruiser “ Amethyst ” 
in 1904 demonstrated these advantages so conclusively that all 
new war-ships for the British navy, from battleships to tori)eclo- 
boats are being fitted with steam turbines. It is also used^ in 
many cTOSS-channel packets, as well as in the largest ocean-going 
passenger vessels. The turbine-driven steamers ** Lusitania ” 
and “ Mauretania ” (1907) arc the most powerful and the fastest 
ocean-going vessels afloat. 'I’hc rapid development of the 
marine steam turbine makes it probable that it will displace the 
reciprocating engine in all large and fast ships. For slow-going 
cargo-boats it is at a disadvantage, unless gearing s njsorted 
to. on account of the difficulty of securing a sufficiently high 
peripheral velocity in the turbine drums without making the 
turbines unduly bulky, and the leakage losses (due to steam 
passing through the clearance spaces over the tips of the blades) 
unduly large. Experiments by Parsons {Trans, Insl, Nav, 
Arch., 1910) on a ship in which a slow-running propeller is 
driven through reducing-goar from a high-speed turbine, have 
given highly promising results. 

Enough has been said to show that the invention of the steam 
turbine is the most important step in steam engineering since 
the time of Watt. It is the first solution of the problem of 
using steam efficiently in an engine without reciprocating parts. 
The object in most steam engines is to deliver power to revolving 
machinery, and much ingenuity has been expended in attempts 
to devise engines which will produce rotation directly, instead 
of by conversion of re(’iprocaling motion. No rotar^^ engine, 
however, was permanently successful until the steam turbine 
took a practical form. 

26. In the early development of the steam engine inventors 
ftad little in the way of theory to guide them. Watt had the 
advantage, which he acknowledges, of a knowledge of Joseph 
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Black’s doctrine of latent heat; but there was no philost^hy 
of the relation of work to heat until long after the inventions 
of Watt were complete. The theory of the steam Thmryat 

engine as a heat engine dates from 1824, when stBum 

N. L. Sadi Carnot published his RSfiexions sur Bagiot. 
la puissance moirice du feu, and showed that heat does work 
only by being let down from a higher to a lower tempera- 
ture. But C^amot had no idea that any of the heat disappears 
in the process, and it was not until the doctrine of the conserva- 
tion of energy was established in 1843 by the experiments of 
J. P, Joule that the theory of heat engines began a vigorous 
growth. From 1849 onwards the science of thermodynamics 
was developed with extraordinary rapidity by R. J. M. Clausius, 
W. J. Macquom Rankine and William Thomson (Lord Kelvin) 
and was applied, especially by Rankine, to practical problems 
in the use of steam. The publication in 1859 of Rankine’s 
Manual of the Steam Engine formed an epoch in the history of 
the subject by giving inventors a new basis, outside of mere em- 
piricism, from whic.h they could push on the development of the 
steam engine. Unfortunately, however, it was assumed that the 
cylinder and piston might be treated as behaving to the steam 
like non-conducting bodies — that the transfer of heat between 
the steam and the metal was negligibly small. Rankine’s cal- 
culations of steam consumption, work and thermodynamic 
efficiency involve this assumption, except in the case of steam- 
jacketed cylinders, where he estimates that the steam in its 
passage through the cylinder takes just enough heat from the 
jac^ket to prevent a small amount of condensation which would 
otherwise oi'.cur as the process of expansion goes on. If the 
transfer of heat from steam to metal could be overlooked, 
the steam whic'h enters the cylinder would remain during 
admission as dry as it was before it entered, and the volume of 
steam consumed per stroke would correspond with the volume 
of the cylinder up to the point of cut-off. It is here that the 
actual behaviour of steam in the cylinder diverge^s most widely 
from the behaviour which the theory assumes. When steam 
enters the cylinder it finds the metal chilled by the previous 
exhaust, and a portion of it is at once condensed. This has the 
effect of increasing, often very largely, the volume of boiler 
steam required per stroke. As exjiahsion goes on the water that 
was condensed during admission begins to be re-evaj)orated 
from the sides of the cylinder, and this action is often prolonged 
into the exhaust. It is now recognized that any theory which 
fails to take account of these (exchanges of heat between the 
steam and its metal envelope fails also to yield even compara- 
tively correct results in calculating the relative efficiency of 
various steam pressures or various ranges of expansion. But the 
e.xchangcs of heat arc so complex that there seems little prospect 
of submitting them to any comprehensive theoretical treatment, 
and information is rather to be sought from the scientific analysis 
of experiments with actual machines, 

27. Formation of Steam under Constant Presfsure.-^lw attempting 
a brief sketch of steam engine theory it is necessary to begin by guang 
some account of the properties of steam, so far as they arc relevant. 
The properties of steam arc most conveniently stated by referring 
in the first instance to Nvhat hapi)ens when steam is formed under 
constant pressure. This is substantially the process wliich occurs 
in the boiler of a steam engine when the engine is at work. ^ To fix 
the ideas we may suppose that the vessel in which steam is to be 
formtxi is a long upright cylinder fitted with a piston which may be 
loaded so that it exerts a constant pressure on the fluid bcloAv. Let 
there be. to begin with, at the foot of the cylinder a quantity of 
water (which for convenience of numerical statement we shall take 
as I tb), at any temperature and let the piston press on the surface 
of the water with a force of p lb per square fool. Let heat now be 
applied to the bottom of the cylinder. As it enters the water it 
will produce the following effects in three stages ; — 

1. The temperature of the water rises until a certain temperature 
t is reached, at which steam begins to be formed. The value of 
t depends on the particular pressure p wliich the piston exerts. 

I Tntii the temperature t is reacned there is nothing but water below 
the piston. 

2. Steam is formed, more heat being taken in. The piston (which 
is supposed to exert a constant pressure) rises. No further incrciise 
of temperature occurs during this stage, which continues until all 
the water is converted into steam. During this stage the steam 
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which is formed is said to be saiuraied. The volume which the piston 
encloses at the end of this stage — the volume, namely, of i tb of 
saturated steam at pressure p (and temperature Q^ wil'l bo denoted 
by V in cubic feet. 

3. If after all the water is converted into steam more heat be 
allowed to enter, the volume will increase and tlie temperature will 
rise. I'ho steam is tlicn said to be superheated. 

The difference between saturated and superheated steam may be 
expressed by saying that if water (at the temperature of the steam) 
be mixed with steam some of the water will be evaporated if the 
steam is superheated, but none if the steam is saturated. Any 
vapour in contact witli its liquid and in thermal equilibrium is 
necessarily saturated. When saturated its properties differ con> 
siderably, as a rule, from those of a perfect gas, especially at high 
pressures, but when superheated they approach those of a perfect 
^as more and more closely tlie further tiic proceas of superheating 
is carried, that is to say, the more the temperature is raised above t, 
the temperature of saturation corresponding to tlie given pressure^. 

28. Relation of Pressure and Temperature in Saturated Steam , — The 
temperature t at wliich steam is formed depends on tlie value of p. 
Their relation was determintid with great care by Rcgnault (Mem, 
Inst. France f vol. xxi.). The pressure of saturated steam rises with 
the temperature at a rate which increases rapidly in the upper regions 
of the scale. This will be apparent from the first and second columns 
of the following table. The first column gives the temperature on 
the Centigrade scale; the second gives the corresponding pressure 
in pounds per square inch. 

29. Relation of Volume and Temperature . — The same table shows 
the volume v in cubic feet occupied by 1 lb of saturated steam at 
each temperature. This is based on the investigations of H. L. 
Callendar whohas shown (see Thekmohynamics and Vaporization) 
that an equation of tlie form 


is applicable to water vapour, whether saturated or superheated, 
within the limits of experimental error throughout the range of 
pressure that is imjiortant in engineering practici^ In this ec^uation 
T is tho absolute temperature, R and d are constants anrl c is a 
term varying inversely as a certain power of the temperature. By 
aid of this equation, in conjunction with the results of various 
experiments on the latent heat and other properties of steam, 
Callendar has shown thatitisjiossiblc to frame expressions from which 
numerical values of all tlu5 important projierties of steam may be 
derived throughout a range of saturation temi>eratures extending 
from t)® C. to 200® C. or so. The valius so obtained are tlicrmo- 
(lynamically coiisisbtnt witli one aiiotlier, and are in good agree- 
ment w'ith tlie most authoritative e.Nperimental results, 'Ilicy are 
accordingly to be accepted in lieu of those given in earlier steam 
labh^s which depended on measur<rnients:’ by Uegnaiilt, and are now 
known to be in some particulars erroneoes. K. Mollier has applied 
('allendar's method with gniat completeness to ^Jie calculation of 
steam tables, and the figures given here are adajitcd from his results.’ 
In additi«jn t.) tlie relation of temiieralure, iircssure and volume, 
the table shows other jirojierties of steam which will be explained 
as we proceeil. 

30, Supply of Heat in Formation of Steam under Constant Pressure ;. — 
We have next to consider the supply of licat in tlu^ imaginary 
experiment of § 27. During the first stage, until the temperature 
rises from its initial value tp to t, the temperature at whicn steam 
begins to form under th<? given pressure, heal is required only to 
warm the water. Since the specific heat of water is nearly constant, 
the amount of hea.t taken in during the first stage is approximately 
f thermal units, or J (t -- /,,) foot-pounds, J being Joule'.s equiva- 
lent, and this expression for it will gentT-ally sc^rve with sufficient 
accuracy in practical calculations. More exactly, however, the heat 
taken in is somewhat greater than this at high temperatures, for 
Rcgnault 's experiment show that the specific heat of water increases 
slightly a.s the temperature rises. In stating the amount of heat 
required for this first stage, must be taken as a known tempera- 
ture; for convenience in numerical statement the temperature o® C. 
is usually chosen as an arbitrary starting-point from which the recep- 
tion of heat is to be reckoned. We shall employ the symbol h to 
designate the heat required to raise i tb of water from 6® C. to the 
temperature t at which steam begins to form. During the first 
stage, sensibly all the heat supplied goes to increase the stock of 
internal energy which the iluia possesses, the amount of external 
work which is done by the expansion of the fluid being negligible. 

The heat taken in during the second stage is what is called tlic 
latent heat of steam, and is denoted by L. Of it a part is spent in 
doing external work, namely, p multiplied by the excess of the volume 
of the steam v over the volume of the water w, and the remainder is 
the difference of internal energy between i lb of steam at / and i tb of 
water at t, 

31. Total Heat of Steam . — Adding together the heat taken in 
during the first and second stages, we have a quantity designated 


^ R. Mollier, Neue Tahellen und Dia^ramme fur Wasserdampf i 
(Berlin, 1906). See also Ewing's Steam Engine (3rd ed., 1910). j 
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! by H which may be culled the heat of formation of i lb saturated 
steam : — 

H - 7 / -f L. 

'Phe heat of formation of i lb of steam, when forminl under constant 
pressure from watoT ut any temperature is H ~ where hp 
corresponds to 

It has been pointed out by Mollier that for the puqioseof calcula' 
tions ill technical thermodynamics it is coin-onient to add to the 
heat of formation the quantity which represents the thermal 
equivalent of the work spent in introducing the water under tlie 
liston, against the constant pressure p, before the operation of 
icating imagined in § 27 bc'gins, w being the volume of the W’ater. 
We thus obtain a (niantity which in its numerical values differs only 
very slightly from H, namely 

I - H -f- pw/J, 

We shall call this the tofal heat of saturated steam. Values of I 
are stated in the table. Since the volume of 1 Ih of w^ater is only 


Properties of Saturated Sivaui. 


'Iftinperu- 

tUM!. 

Centigrurln. 

PruAHurc 
ft* per 

At), in. 

Volume 
cub. fu 
per Ih. 

Tolnl H.ni. 

Entropy. 

Of Water. 

Of Stc.'un. 

OfWaici. 

Of Ste.*ini. 

0 

o*o8o 

32 «.V 

0 

S 947 

0 

2*178 

5 

0*127 

2334* 

3*0 

507 *’ 

o*ot8 

2*148 

10 

0*178 

1708* 

10*0 

.*^ 09 '4 

0*030 

2 *TI 9 

13 

0*24!) 

1233 ' 

15*0 

(>()i *8 

0*054 

2 *091 

20 

o* 33 b 

03 ’* 

20*0 

604*1 

o‘<7i 

2*0 *4 

23 

«'I 53 


25*0 

6i»(.*‘j 

0*088 

2*039 

y * 

O’OlO 

5307 

30*0 

0o8*8 

0*104 

2*013 

33 

o’Koo 

400*8 

35 *» 

Out 

0*121 

t* 90 i 

.|o 

I *062 


40*1 

f'tSVi 

«*’37 

1*9(19 

43 

1-381 

245 -S 

45 *‘ 

015*8 

<’*’53 

1 - 1)47 

50 

178 

jo:i 7 

50*1 

618*0 

0*1 (>9 

1*927 

55 

2*27 

' 33*9 

33*1 

(>20-3 

0*184 

1-907 

()0 

a -88 

’23*3 

oo*i 

622*6 

0*199 

1*888 

<*3 

3 *bi 

99 ‘3 

(> 5‘2 

()2.|*8 

0*214 

1*870 

70 

4 * 5 ’ 

80 *9 

70*2 

627*0 

0*229 

1 *852 

75 

3*58 

06*24 

75*3 

(>29 ‘2 

<>•244 

>‘«i 5 

80 

(,•86 

54 -Oo 

8 o *3 

03’ *3 

0*258 

1*819 

«5 

878 

45 ' 2 ‘t 

« 5 M 

b.bV.'I 

0*272 

l*8o^ 

90 

lo*l6 

37*79 

<)o *4 


0*280 

1*788 

93 

12*2(1 

3 ’ 7 ’ 

95 Vi 

(> 37 -<i 

0*300 

’’ 77.3 

100 

14*70 

26*75 

100*5 

f>.i 07 

0*314 

1*730 

i «3 

’ 7-32 

22 *(>9 

105*6 

"417 

<'•327 

’ 74 .’i 

110 

20 *79 

’ 9*34 

110*7 

043*6 

0*340 

l 732 

i ’3 

2 r .‘)5 

i6*5(» 

” 3 *« 

b 4;)’3 

o '354 

1719 

120 

2‘S *S3 

’ 4*25 

120*9 1 

047*4 

0*3(7 

1 *7o(> 

125 

33*72 

12*30 

126*0 

649*35 

0*379 

T *(»94 

130 

39*20 

10*07 

131*1 

(* 5 li •(> 

0*392 

l*()82 

’35 

43 * 5 ’ 

9*29 

136*2 

(>52 *8 

0*405 

T '(i; 1 

140 

32 -.50 

8-12 

*4 I *3 

b 34*3 

0*417 

1 

’43 

(«)’42 

713 

140*4 

*>36*1 

0*430 

I *649 

150 

(>0-24 

6*271 

1 51 ’(j 

(> 57*8 

0*442 

1 *638 

’53 

70-‘>4 

3*542 

’.V »7 

6.59 *3 

0*434 

I *(728 

160 

89 03 

4 * 9 Jo 

lOi *9 

(>0o*8 

o*4()6 

i*6j8 

165 

101 *98 

4 * 3^3 

i(»7*i 

()02’3 

0*478 

I 608 

170 

115*27 

3 *^ 9 ’ 

1 72 *2 

603*7 

0*489 

|•.509 

’75 

129*9 

3 * 47 « 

177*4 

(»05*o 

0*501 

I *.580 

j8o 

’ 43*0 

3*1 16 

i82*(» 

(»() 0*3 

0*512 

1 *580 


ibV 4 

2 ’Hvk) 

187*9 

(jh7'h 

0*524 

’*. 57 ’ 

190 

182*0 

2*.‘)23 

Kjyt 

0(»8'« 

0*535 

1 ’.563 

’93 

203*4 

2*279 

f 9«*3 

(70*0 

0*546 

’ *554 

20U 

22()’(} 

2‘0(M 

203*(» 

(171 *1 

0 * 5.57 

1*546 

205 

230’5 

’•«74 

208 *9 

(72*2 

o*5f>8 

i* 53 ^< 

210 

277*2 

’•703 

214*1 

673*2 

o '579 

’ *.^.30 

213 

300*8 

’’ 54 b 

219*4 

(74*1 

0*390 

1*522 


o*oi6 cub, ft. the Umn pwf] is numcTically insignificant except 
at the highest pressures. Similarly, in reckoning the total heat 
of water iw we add pwf] to A, and tJiis quantity is also given in the 
table. I’he latent heat L is to be, found from tlie table by sub- 
tracting the total heat of water, from the total heat of steam* 
We shall use the centigrade scale of temperature throughout thip 
article, and accoidingly the heals are expressed in It^rms of 
a unit involving the centigrade degree, namely, the quantity of heat 
required to raise the temperature of unit mass of water tlirougii 
i®C. at 15® C. With tliis unit of heat the mechanical eijui valent 
is 1400 loot-pounds when the unit of mass is the !b, and is 427 
logram-metres when the unit of mass is the kilogramme. 

32. Internal Energy.-- Of the heat of steam the jiart pvf] is .«pent 
in doing external work. The remainder has gone 10 increase the 
stock of internal energy which the substance possesses. 

In dealing with the heat required to produce .st(;am we adopted 
Uie state of water at o® C. as anarbitrary starting-jjoint from which 
to rifckon the reception of heat. In the same way it is convenient 
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to use this arbitraty startinp-point in reckoning what may be called 
the internal energy of the substance, which is the excess of the heat 
taken in over the external work done by the substance during its 
reception of heat. Thus the internal energy E of i Ih of saturated 
steam at pressure p is equal to the total heat I, less that part of the 
total heat which is spent in doing external work, or 
E - I ^ MJ. 

The notion of internal energy is useful in calculating the heat taken 
in or rejected by steam during any stage of its expansion or com- 
pression in an engine. When a working substance passes from 
one condition to another its gain or loss of heat is determined by 
the equation 

Heat taken in — increase of internal energy + external work. 
Any of the terms of this equation may be negative; the last term 
is negative when work is done, not by but upon tiie substance. 

33. Wet Steam, — In calculations which relate to the action of 
steam in engines we have often to deal, not with dry saturated steam, 
but with wet steam, or steam which cither carries in suspension, or 
is otherwise mixed with, a greater or less proportion of water. In 
any such mixture, assuming it to be in equilibrium, the steam and 
water have the same temperature, and the steam is saturated. The 
dryness of wet steam is measured by the proportion q of dry steam 
in each jxiund of the mixed substance. When that is known it is 
easy to determine the other physical constants : thus — 

Latent heat of i th of wet steam -= qL,\ 

Total heat of i lb of wet steam --- I* -f qL\ 

Volume of I tb of wet steam - qt> (i — q)w 

= qv very nearly, 

unless the steam is so wet as to consist mainly of water. 

34. Superheated 5/^flm,— Steam is stiiierhcalod when its tempera- 
ture is raised, in any manner, above the temperature corresjH>nding 
to saturation at the actual pressurt!. When considerably super- 
heated, steam a])proximates in behaviour to a perfect gas. 

The specific heat during superheating is nearly constant at low 
pressures, its value being approximately 0*48; at high jiressures it 
IS higher, especially when tlie amount of superheating is slight. 
Callcnclar's equations enable it to l)e calculated for any assigned 
conditions of temperature and pressure. They also allow a direct 
determination to bo made of the total heat of superheated steam 
of given temperature and pressure, and from this, by comparison 
wiui the total heat of saturated steam at the same pressure, the mean 
specific heat over any stated range of superheating may be found. 
Calling the total heat of steam in the saturated condition, when 
the temperature is f, k the mean specific heat in superheating at 
constant pressure to a higher temperature i* and 1' the total neat 
in the superheated state, we have 

r - 1, + if(r - 0. 

'Hie following arc values of h : — 


Temperature of 
Superheat t* in "C. 

1 'remperature of Saturation t in 

®C. 

80 ® 

120 ® 

lOO® 

180 ® 

200 ® 

ioo° 

o ’49 





1 50 ® 

0*49 

0*51 




200® 

0*49 

0-51 

«'54 

0-57 


250® 

0*48 

o*5<> 

0*53 

O’30 

0*59 

300® 

0*48 

050 

0-52 

<>‘54 

0-57 

350 “ 

0*48 

0-49 

0*31 

0*33 

0-36 

400® 

0*48 

0-49 

o*5i 

032 

0*55 

450 

0*48 

0'49 

0-31 

052 

0*54 


35, Isothermal Expansion of Steam. — The exi)«.nsiou of volume 
which occurs during the conversion of water into steam under 
constant pressure is isothermal. From what has been already said 
it is obvious that steam, or any other sp.turated vapour, can be 
expanded or compressed isothermally only when wet, and that 
evaporation (in the one case) or condensation (in the other) must 
accomiiany the T)roce8S. Isothermal lines for a working substance 
which consists of a liquid and its vapour are straight lines of uniform 
pressure. 

30. Adiabatic Expansion of Steam. steam initially dry be 
allowed to expand adiabatically (namely, without taking in or giving 
out any heat) it becomes wet. A part of the steam is condensed 
by the process of adiabatic expansion, at first in tlie form of minute 
particles suspended throughout the mass. The temperature and 
j)ressurc fall; and, a.s that jiart of the substance which remains 
uncondonsed is saturated, the relation of pressure to temperature 
throughout tlie ex^iansion is tliat which holds for saturated steam. 
Before expansion let tht? initial dryness of the steam be and its 
absolute temperature t. Then, if it expand adiabatically until its 
temperature falls to r, its dryness after wunuiBim may be shown 
to be /mOWroT;* 

Lj and L are the latent heats (in tnemal units) of x lb of steam 
before and after expansion respectively. Wlicn the steam is dry to 
begin with, «= x* 


This formula is easily applied to the construction of the adiabatic 
curve when the initial pressure and the pressure after expansion 
arc given, the corresponding values r and L being found from the 
tabic. 

37. Ideal Action of Heat Engine. — According to the ]>rincip]es 
of thermodynamics (^.v.), the action of a heat engine depends on 
its receiving heat at a temperature higher than that at which it is 
capable of rejecting heat to surrounding objects. The working 
substance in the engine must necessarily pass from an upper tem- 
perature, at which it takes in heat, to a lower temperature, at which 
it rejects heat, the difference between the heat taken in and the heat 
rejected being the thermal equivalent of the work done. It may 
readily be shown that when the conditions arc such as to make this 
difference as great as possible — in other words, to make the efficiency 
reach its ideal limit — the ratio of the heat taken in to the heat 
rejected depends only on the temperature at which reception and 
rejection of heat occur. Calling tj and the absolute temperatures 
at which heat is taken in and rejected respectively, and Q, and 
quantities of heat taken in and rejected, the limit of efficiency is 
reached when Qi/Qa r^f The efficiency then has the value 

(Qj - Q2 )/Qi ==* ('»'i - •r.Jlfri 
and W, the work done, is Q,(ti — tJ/t,. 

In the ideal engine imagined by Carnot the action is of this simple 
character. The working substance is brought by adiabatic com- 
pression from tlie lower to the upper extreme of temperature. It 
then takes in heat, without changing in temperature. Next, it 
expands adiabatically until its temperature falls to the lower extreme 
and finally at that temjierature it reje3Cts enough heat to restore it 
to its initial state, thereby completing a cycle of operations. 

38. Carnot* s Cycle with Steam for Working Substance. — We are 
now in a position to study the action of a heat engine emjiloying 
steam as the working substance. I'o simplify the first consideration 
as far as possible, let it be supposed that we have a long cylinder 
composed of non-conducting material except at the base, and fitted 
with a non-conducting piston; also a source of heat A at some 
temperature t, ; a receiver of heat, or, as we may now call it, a con- 
denser C, at a lower temperature To; and a non-conducting cover B. 
Then wc can perform as follows the ideal reversible cycle of operations 
first described by Carnot, which gives the highest possible efficiency 
attainable in any heat engine. To fix the ideas, suppose that there 
is I lb of water in the cylinder to begin with, at the temperature Tj : — 

1. Apply A, and allow the piston to rise. The water will take 
in heat and be converted into steam, expanding isothermally at 
constant pressure I'his |iart 
of the operation is shown 
by the line ah in fig. 9 

2. Bemovc A and apply 

B. Allow the expansion to 
continue adiabatically (5r), 
with falling pressure, until 
the temperature falls to Tg. 

The pressure will then bt? pQ, 
namely, the pressure given 
in the table corresponding 

to Tg. 

3. Remove B, apply C, 
and compress. Steam is con- 
densed by rejecting heat to 

C. The action is i^ithermal, 
and the pressure remains 
pg. Let tills be continued 
until a certain point d is 
reached after which adiabatic compression will complete the cycle. 

4. Remove C and apply B. Continue the compression, which 
is now adiabatic. If the point d has been rightly chosen, this will 
complete the cycle by restoring the working fluid to tlie state of 
water at temperature tj. 

The " indicator diagram ** or diagram exhibiting the relation of 
pressure to volume for such a cycle is given in fig. 9. Since the 
process is reversible, and since heat is taken in only at tj and rejected 
only at Tg, the ideal conditions for perfect efficiency are satisfied, and 
accordingly the efficiency is (tj— T he heat taken in per lb of 
the fluid is L„ and the work done is L,(t, t.J/t,, a result which 

may be used to check the calculation of the diagnun. 

39. Efficiency of a Perfect Steam Engine: Limits of Temperature. — 

If the action here described could be realized in practice, we should 
have a tliermodynamically perfect steam engine using saturated 
steam. Tbe fraction of the heat supplied to it which such an engine 
would convert into work would depend simply on the temperature, 
and therefore on the pressure, at which the steam was produced and 
condensed. The temperature of condensation is limited by the 
consideration that there must be an abundant supply of some 
substance to absorb the rejected heat; water is actually used for 
this jiurpose, so that rg has for its lower limit the temperature of 
the available w-ater-siipply. 

To the higher temperature t, a practical limit is set by the 
mechanical difficulties, with regard to strength and to lubrication, 
which attend the use of high-pressure steam. In engines of ordinary 
construction the pressure is rarely so much as 250 lb per sq. in. 
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Fig. 10. — Organs of a Steam Engine. 


It must not be supposed that the efficiency (tj — rJ/Ti is actually 
attained, or is even attainable. Many causes conspire to })reve4it 
steam engines from being thermodynamically perfect, and some of 
the causes of imperfection cannot be removed. 

40. Engine with Separate Organs , — In the ideal engine represented 
in fig. 10 the functions of boiler, cylinder and condenser are com- 
bined in a single vessel; but, provided the working substance passes 
through the same cycle of operations, it is indifferent whether these 
are performed in several vessels or in one. To ajiproach a little 
more closely the conditions that hold in practice, we may think of 

the engine as consisting of 
a Ixiiler A (fig. 10) ke])t at 
T,, a non-conducting cylinder 
and piston B, a surface con- 
denser C kept at T3, and a 
feed-pump 1) whicli restores 
the condensed water to the 
Ixiiler. When the several 
organs of the engine are 
separated in tliis way we 
can still carry out the first 
three stages of the cyclic 
mocess described in § 38. 
The first stage of that cycle 
corresponds to the admission 
of steam from the boiler 
into the cylinder. Then the point known as the point of cut-off 
is reached, at which admission ceases, and the steam already 
in the cylinder is allowed to expand, exerting a diminishing prCvS- 
sure on the ])iston. This is tht! second stage, or the stage of 
expansion. 1'he process of expansion may be carried on until 
the pressure falls to that of the condenser, in which case tJie 
cx])ansion is said to be completti. At the end of the expansion release 
takes place, that is to say, communication is ojicned with the con- 
denser. Then the return stroke begins, and a period termed the 
exhaust occurs, that is to say, steam passes out of the cylinder, into 
the condenser, where it is condensed at the jiressurt? in the condenser, 
which is felt as a hack pressure opposing the rtiturn of tlie piston. 
So far, all has been essentially reversibh* and identical with the 
corres])ontling parts of Carnot's cycle. 

But we cannot complete the cycle as Carnot’s cycle was completed. 
The existence o£ a separate condenser makes the fourth stage, that 
of adiabatic compression, impracticable, and the best wc can do is 
to continue the exhaust until condensation is complete, and then 
return the condensed watisr to the boiler. 

41, Hankine Cycle . — It follows that the ideal cycle of Carnot is 
not an ap])ropriate standard with which to compare the action of 
a real steam engin(\ Instead of it we have, in the engine with 
separated organs, a cycle which is commonly called tlu; Kankiiie 
cycle, which differs from the Carnot cycle only in this, that the stage 
of arliabatic compression, is wanting and its place is taken by a 
direct return of the condensed water to the boiler, a process which 
makes the water receive heat at various temperatures, ranging from 
tile temiieraturc of the condenser up to that of the boiler. The chief 
part of the heat which the working substance receives is still taken 
in at the uiiper limit of temperature, during the process of changing 
from water to steam. But a small jiart is taken in at lower tempera- 
tures, namely, in the heating of the feed water in its transfer to the 
boiler. Any heat so taken in has less availability for conversion 
into work than if it were taken in at the top of llie range, and conse- 
quently the ideal efficiency of the cycle falls somewhat short of this 
ideal reached in the cycle of Carnot. 

But the principle still applies that with respect to each jKirtion 
of the heat that is taken in, the fraction convertible into work under 
ideally favourable conditions is measured by (r— t-J/t, where ri-sthe 
absolute temperature at which that portion of heat is received, 
and Ta is the teinjierature at which heat is rejected. Accordingly, 
we may investigate as follows the ideal jierlormance of an engine 
following the Kankine cycle. Let 9 Q rcjiresent that portion of 
the whole heat wliich is taken in at any temperature r. Then the 
greatest amount of work obtainable from t^t jjortion of heat is 
and the whole amount of work ideally obtainable in 
the complete process is found by calculating 28 Q(r— where 
the summation includes all the heat that is taken in. In a steam 
engine using saturated steam the principal item in this sum is the 
latent heat Lj, which is taken in at constant temperature t,, during 
the change of state from water to steam. But there is, in addition, 
the heat taken in by the feed-water before it reaches the tem])erature 
at which steam is formed, and this naay be represented as the sum 
of a series of elements ir«T taken in at varying temperatures t, 
where <f is the specific heat of water. Thus if W represents the thermal 
equivalent of the work theoretically obtainable per lb of steam, under 
ideally favourable conditions, 


W: 


. ^<r8T(T — Ta) ^ Li(ti - 


1 

The experiments of Regnault show that <r, within the limits of 
temperature that obtain in boilers, is a nearly constant quantity, 
and no serious error will be introduced in this integration by 
treating it as a constant, with a value equal to the mean value, as 


determined by Hegnault, between the limits of and t... On this 
basis 

W - (t, - T„) - ffT, log, !?+ 

T.J Tj 

It is usual to take tr as practically (xpiul to 1 , which inake» 

W (t, — T.j)/ I 4. — T.J log# 

This expresses the greatest aiuountol work which each pound of steam 
can yield when the temperaturif t, at which it reacnes the engine 
and the temperature Tg at which it leaves the engine are assigned. 
It consequently serves as a standard with wliich the actual ])er- 
formance may ust^ully be coniparetl. The actual yield jier Ih 
of steam is always considerably less, chielly because the ideal 
condition of adiabatic expension from the higher to the lower 
extreme of temperature is nevtT satisfuul. 

A more simple expression lor the work theoretically obtainable 
per lb of steam when expanded adiabalically umler the conditions 
of the Rankine cycle, is 

where I] is ilie total heat of the working substance in the initial 
state, before the adiabatic expansion, and Ig is its total heat after 
tliat expansion, For it may reailily be jiroved that, in an adiabatic 
process, 

and this integral is the area of tlie indicator diagram when the* 
substance is taken in at />j, ex]>anded to /)g and discharged at p... 

This expression iqiplies whether the steam is initially siqierhtuited 
or not. lo will in general be the total heat of a wet mixture, and to 
calculate it we must know the condition as lo wetness which results 
from the expansion. This is most easily found, especially when 
thwe has been initial suiH*rheat, by making use of the entro^iy- 
temperature diagram to bc^ prtjsently (hiscribiul, or by other grajiliic 
methods, for an account of which the readw should refer to tlie jiapt r 
by Mollier already cited, or to J. A. Fwing’s The Steam Engine anti 
other Heat Engines (3rd ed.). 

42. Entropy . study of steam-engine prc>bl(*ms is greatly 
assisted by introducing the idea of entrojiy and making use of dia- 
grams in which the two co-ordinates are entropy and tem])eratiire, 
Kntrojiy is a condition of the working substanct^ (h*fined by the 
statement that when any (piantity of heat is received by, or 
generated in, or rejected by the substance, wlion its absolute tern* 
perature is t, the substance gains or loses eiitrojiy by the amount 
iy/r. Tlius IfiQlr measures the wliole change of entropy in a 
process which involves the taking in or rejection of heat at mortj 
than one temperature. Wt^ shall denotit entrojiy by and coTisider 
it as reckont^d jier unit of mass of the substance. Since by definition 
of entropy 8^ ~ Jy/r, t 84> jy, and hence if a curve be drawn 
with T and ^for ordinates to exhibit the action of a working substance, 
the are4i im<\er the curvt?, or being equal to 2*0, measures 

the heat which the substance has received or rejected during the 
operation which the curve n^presents. 

In a reversililo cycle of ojicrations (’arnot's princi])lc shows that 
SSQ/r — »), and it is obvious in such a case tluit the eiitrojiy returns 
at tlie end of the cycle lo its primitive valuc\ The same result may 
lie extended to a cycle wliich includes any non reversible step, by 
taking account of the heat generated within the substance by such 
a step, as if it were Itt^at communicated from outside, in the recKouiiig 
of entropy. Thus, for example, if at one stage in the cy;cle the sub- 
stance passes through a throttle- valve, which lowers its jiressure 
without letting it do work, the action is equivalent in effect to an 
adiabatic expansion, logetlitT with the communication to the sub- 
stance, as heat, of the work which is lost in consec|ueiice of the 
irreversible expansion through the throttle-valve taking the place 
of adiabatic expansion agaiiist a piston. If this heat be included 
in the reckoning — o for the complete cycle. 

The entropy-temperature diagram for any complctt; cyclic process 
is a closed curve, and the area it encloses, being the excess of the 
heat received over the heat rejected, measures the work dcine. The 
entropy-temi>eraturc diagram shares this useful characteristic with 
the pressure- volume diagram, and in adililiou it shows directly the 
heat received and the heat rejected Iff the areas under the forward 
and backward limbs of the curve. To draw the entropy-tempera- 
ture diagram for the ideal steam engine (namely, the engine following 
the Rankim* cycle), we liave to reckon first the entropy which water 
acquires in being heated, and next the entrojiy L,/t, which is actpiired 
when the conversion into steam has taken place. Reckoning from 
any standard temperature t,„ in the heating of the feed -water up 
to any temperature r, the entropy acquired is 

fr trdr 

T ’ 

and taking tr as .sensibly constant, 

ss tf(l 0 g«T — logrT,,). 

During evaporation at t, a quantity of heat Lj is taken in at 
temperature t,, and hence the entropy of the steam 

— log.To) + L /Tj, 
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Values of the entropy of wafer and slcuni arc j^iven in the table. 

The entropy-temperature diagram for a Rankinc cycle is illustrated 

in fig. II, where ab, a 
logarithmic curve, repre- 
sents the process of heat- 
ing the feed-water, and 
be the passage from the 
state 01 water into tliat 
of steam. The diagrant 
is drawn to scale for a 
case in which steam is 
formed at a pressure o£ 
t8o Tb per sq. in., and 
condensed at a pressure 
of I lb per sq. in. After 
the formation of the 
steam, the next step in 
the ideal process is 
adiabatic expansion from 
the higher to the lower 
limit of temperature, 
which is represented by 
the vertical straight line 
cd, an adiabatic process 
being also isciitropic. J^'inally, the cycle i.s completed by da, which re- 
presents the condensation of the steam after its temi>erature has be«m 
reduced by adiabatic expansion to the lower limit of temperature. 
The area abed represents the work done, and its value per tb of 
steam is identical with W as reckoned above. The area mahep is 
the whole heat taken in, and tiic area madp is the heal rejected. 

Let a curve cf be drawn to .show the values of the entropy of 
steam for various temperature.s of saturation : then if ad be pro- 
duced to meet the curve in /, the ratio fdjfa represents the fraction 
of the steam which was condensed during adiabatic expansion. 
For the point / represents the state of i lb of saturated steam, and 
in the condensation of i lb of saturated steam the heat given out 
would be the area under fa, whereas the heat actually given out in 
the condensation from d was the area under da. Thus the stale 
at d is tliat of a wet mixture in which dajfa represents the fraction 
present as steam, and yW//.; the fraction present as water. It obviously 
follows that by drawing horizontal lines at intermediate tempera- 
tures the development of wetness in the expanding steam can be 
readily traced. Again, if the steam is not dry when expansion begins, 
its state may be represented by making the expansion line l^gin 
at a point in the line he, such that the segments into which the line 
is divided are projiortional to the constituents of the wet mixture. 
In this way the icleal process may be exhibited for steam with any 
assumed degr<?e of initial wetness. Further, the entropy-temperature 
diagram admits of ready application to the case of incomplete 
expansion. Suppose, for example, that after adiabatic expansion 
from c to c* (lig. 12) the steam is directly cooltxl to the l<»wer-limit 



Fig. 12. 



temperature by the application of cooling water instead of by con- 
tinued expansion. 'Phis process is represented by the line e'ed, 
which is a curve ofco instant volume. Its form is determined by 
the consideration that at any point e tlie proportion of steam stiU 
uncondensed, or lejlk, is such that the mixture fills the same volume 
as was filled at c*. 

4 Eniropy-Temperainre Diagrams extended to the Case of Super- 
heated Steam . — In the diagrams which liave been sketched, it has 
» been assumed that the 

j steam is supplied to the 

/ engine in a saturated state. 

/ 'Po extend the same Ireat- 

V men! to the case of super- 

\ heated steam, we have to 

N ^ take account of the supple- 

\ mentary supply of heat 

\ which the steam receives 

a j ^ f after the point c is reached, 

^ and before expansion be- 

T gins. When superheating 

is resorted to, as is now 
often the case in practice, 
the superheat is given at 
constant pressure. If k 
represent as before the 
’•5 r mean specific heat of steam 

♦ PI le at constant pressure, the 

p addition of entropy during 


the proce.ss of .superheating from tj to r'is Ti). The value oi 
x may be treated as approximately constant, and the addition to 
the entropy may then be written as #f(log r' — log r,). This gives a 
line such as cr on the entropy diagram (fig. 13), and increases 
me value of W by the amount 

fTV/ri r — Tfl) 

Jr/ r 

wluch is represented on the diagram by the area ders. During 
adiabatic expansion from r the steam remains superheated until 
it reaches the state i, when it is just saturated, and further 
expansion results in the condition of wetness indicated by s. The 
extra work ders is done at the expense of the extra supply of heat 
peru, and an inspection of the diagram suflaces to show that the 
efficiency of the ideal cycle is only very slightly increased by even 
a large amount of superht^atirig. In practice, however, superheating 
does much to promote efficiency, because it materially reduces the 
amount by which the actual performance of an engine falls short 
of the ideal performance by keeping the steam comparatively dry 
in its passage through the engine, and thereby reducing exclmnges 
of heat between the steam and the metal. 

44. Entropy of Wet Steam . — ^The entropy of wet steam is readily 
calculated by considering that the cliange of entropy in the conver- 
sion from water to steam will be ^L/t if the steam is wet, g being 
the dryness. Accordingly the entropy of wet steam at any tempera- 
ture t is or(logpT — log^Ty) 'f qlj/r. further, since <r for water is 
practically equal to unity this cx^iression may be written 

tt> -- logrT — logeTo -f- qL/r. 

We may apiily this expression to trace the development of wetness 
in steam when it expands adiabatically. In adiabatic expansion 
(j} ^ constant. Using the suffix i to distinguish the initial state, 
we therefore have at any stage in the expansion 

l0g#T — logrTo-f qh/r sa logeT, — 10 g*To -|- 
from which the dryness at that stage is found, namel3^ 



The expression is not applicable to steam which is initially super- 
heated. Jn either case the grajihic method of tracing the change 
of condition during adiabatic expansion is available. 

45. Actual Performance . — ^'rrials of engines using saturated steam 
show that in the most favourable cases from (>o to O5 % of the ideally 
possible amount of work is realized as indicated work. One 
of the causes of Joss is that the expansion is incomplete. In pract ice 
the steam is allowed to escape to the condenser, while its pre.ssurc? 
is still considerably highw than llu^ pressure at which condensation 
is to take place. When the pressure of steam in the cylinder has 
been so far reduced by expansion that it can only overcome the 
friction of the piston, there is no achaiitage in going on further; 
the indicated work due to any additional expansion would add 
nothing to the output of the engine, when allowance is lUiidc for 
the work sjient on Iriction within the mechanism it. self, Con.«}id ora- 
tions of bulk often lead to an even earlier release of the expanding 
steam; and another consideration which points the same way is that 
whoa expansion is carried very far, tlie losses due to exchange of 
heat between the cylinder and the steam, referred to below, tend 
to increase. Again, since experience shows that the most efficient 
engines are those in which the process of e.xpansion is divided into 
two, three or more stages by the use of compounded cylinders, 
a certain amount of loss is to be ascribed to the drops in pressure 
which are liable to occur through unresisted expansion in the transfer 
of steam from one vessel to another. But the chief cause of loss 


is to l)e found in the exchanges of heat which take place between 
the steam and the metal. In each cylinder there is a j’^'oeess of 
alternate condensation and re-evaporation — condensation during 
the period of admission, w'hen the steam finds itself brought into 
contact with metal which has been chilled by evaporation during 
the prectJding exhaust stroke, and then evaporation, when the 
pressure has fallen sufficiently, during the later stage of expansion, 
as well as during exliaust. The consequence is that the steam, 

.1 ^ * 


though sujiplied in a dry 
state, may contain some 20 
or 30 % of moisture when 
admission to the cylinder is 
complete, and the entropy 
diagram for the real process 
of expansion takes a form 
such as is indicated by the 
line e*c" in fig. 14. The heat 
supplied is still measured by 
the area under abc. The 
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Fig. 14. 


condensation from c to c' occurs by contact with the walls of the 
cylinder ; and though part of the heat thus abstracted is restored 
before release occurs at c'', the general result is to make a large 
reduction in the area of the diagram. 

46, Exchanges of Heat between the Steam and the Metal.— The 
exchanges of neat between steam and metal in the engine cylinder 
have been made the subject of .nn elaborate experimental examination 



CftUflndfti* unci ^icolflon U^voc. Tt»<t /■■ *? 

?hroiiirhcmt^'fT^^^ cycUc variationH ol temperature 

hrou>,hout the metal by means ot Ihermtvelectric juncUoiiB «et 
at varioiiB depthH, They found that the range of temperature 
through which the surface of the metal fluctuates is much less than 
the range of temperature passed through by the steam ; the 
processes of condensation and re^evaporation are slow, and the time 
IS too short to bring the surface of the metal into anything like 
equilibrium with the steam. The amount of condensation up to 
the point of cut»off, as inferred from the heat which the metal takes 
up, may he much less than the ** missing quantity ” or difference 
l)ctwecn the steam supplied per stroke and the dry .steam then pre.sent. 
According to their experiments, this discrepancy is accounted for 
by leakage of steam past the valve, direct from the steam chest to 
the exhaust, and they suggest that this source of error may Imve 
been present in many estimates of initial condensation based on 
determinations of the missing quantity. This may explain cases 
in which the initisil condensation has apparently been excessive, 
but large amounts of initial condensation certainly do occur, and 
constitute the most potent factor in making the real performance 
of the engine fall shc^ of the ideal standard.^ 

In the alternate condensation and re-evaporation of steam in the 
cylinder more heat is given to tlie metal by each pound of steam that 
is condensed than is taken from the metal by each pound of steam 
that is re-evaporated, the temperature of condensation being higher 
tlian that of re-evaporation. The quantity Hj— Ha, namely, the 
difference in the heat of formation at the two temperatures, repni- 
sents this excess of heat. Unless tliis is in some way abstracted 
from the metal, the process cannot occur. Hence the action of the 
cylinder wells in causing alternate condensation and re-evaporation 
to occur may be limited by imposing conditions which prevent or 
reduce the abstraction of heat. By the use of a steam jacket the 
metal may be prevented from losing heat extemall}^, and may even 
be made to lake up heat. Under these conditions the action 
dtq^ends on the fact that more water is re- evaporated than is con- 
densed, To some extent this is a necessary result of the work done 
during expansion, which (in an adiabatic process) would make the 
steam become wetter as ex^iansion proceeds^ and would therefore 
leave more water to be evaporated than is initially condensed by 
the action of the cylinder walls. But it is important to notice that 
any water which is introduced into tlic cylinder along with the steam 
will be an important factor in supplying the means by which this 
thermal balance Is maintained, with steam that is perfectly dry 
before admission the action of the walls takes its limit from the 
condensation wliich expansion brings alxiut; witli steam that is 
wet before admission no .such limit apjdies. Hence the importance 
of having steam that is initially drv. To secure tliis, no method 
is .so certain as to give some initial superheat to the steam, and 
hence arises the practical advantage which even a small amount of 
STiperheating is found to bring alx)ut. 

47. Influence of the Slide-Valve , — To a considerable extent the 
slide-valve itself promotes initial condensation, for it requires that 
the hot steam shall enter the cylindtjr through a pa.ssage wliich, 
immediately before, was chilled by being u.sctl for the escape of 
exhaust steam. The use of entirely distinct admission and exhaust 
])orts and valves tends towards economy of steam, partly for this 
reason and partly because it allows the clearance spaces to be 
reduced. Accordingly, we find that many of the best recorded 
results of tests relate to engines in which each cylinder has four 
sejiarate valves of the Corliss or of the drop type. By using hori- 
zontal cylinders with admission valves on the top and exhaust 
valves below, the further advantage of drainage through the exhaust 
valves is secured. Water which is present at release has then the 
chance of e.scaping without being re-evaporated, a circumstance 
which contributes largely to reduce the exchange of heat between 
thcj working substance and the metal. Thus a horizontal triple- 
expansion engine with drop valves, >)y Messrs Sulzer, using saturated 
st.<;am at an absolute pressure of 160 ft per sq. in., and indicat- 
ing not much more than 200 h.p,, is reported, in a ttsst by 
Professor Stodola, to have used only 1 1 *52 ft of steam per indicated 
horsc-power-liour (see Engineer, July i, 1898; also summary of 
trials Dy B. Donkin, ibid., Oct. 13, 1899). Tht? performance in this 
test is cemi valent to nearly 69 % of the ideal, an exceptionally high 
figure. In one or two trials of larger engines even this performance 
has been surjiassed, 11*2 and ii'3 ft per horse-power-hour having 
been recorded. In otlier particularly favourable records of trials 
the consumption of steam with triple-expansion engines has been 
found to lie between 12 and 13 ft per horse-power-hour. Some of 
the best results relate to slow-runnmg pumping engines fitted with 
steam jackets on the barrels and on the covers of the cylinders, and 
may bo taken as showing how inffiiential, in a long-period engine, 
the jacket may prove in reducing the evils of initial condcn.sation. 
In the mean of several apparently authoritative trials by different 
observers on different engines the consumption of steam was 12*2 ft 
per horse-power-hour, at an absolute pressure of about 140 ft per 
sq. in., which corresponds to 66 % of the ideal performance. 

’ See also ‘‘ Report of Steam Engine Research Committee/' Inst. 
Mech. Eng. (1905)- 
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tioii\^f’Vl II? ijmires arc exceptionat. \ 

wclVdtJsigncd Inplc-faxpanHion vnginfs; and 
two-cylmilw «,mpoui«l .nRines, uHlnR .toaro with aA abRoliitr 


V conHiintjt* 
mor*' tiHual 

. compound engines, using ntoam with an abHohitn 

pressure of too or 120 lb per sq. in., anything from 14 to is lb 
may be reckoned a good jierformance. 

48. Superheated Steam. — The ad vantage' of superhcateil steam, 
which arises mainly from its influ mice in reducing the exchange of 
heat betw'oen the steam and cylinder walls, was demonstrat<!d by 
the experiment.^ of Him, and as early as i860 it was not unusual to 
supply superheaters with marine engines. But the pn^ctice of 
superheating was soon abanclonetl, chiefly on account of difficulties 
in regard to lubrication. By the introduction of heavy mineral oils 
this objection has been removed, and a revival in the use of siqier- 
heating has taken place, with striking effect on the thermodynamic 
cv.onomy of engines. Experiments made in 1892 by the Alsatian 
Society of Steam Users on a large numbiT of engines showed that 
superheating effected an average saving in coal to the extent of 
about 20 %, when the superheater was simply jilaccd in the boiler 
flue, so that it utilized what would iitherwise lu^ waste heat, and 
about 12 % when the superheater was separately fin^d. In those 
cases tlie steam V’as superheated only about 30” to 45° C. above the 
temperature of saturation, but in more recent ])ractice much gre^ater 
amounts of superheat have bt*en successfully applied. IVofessor 
Schroter has tested a factorv engine of looo h.p., using .steam suptT- 
heateci by some 50^ C., and has shown tliat this amount of super- 
heat is not sufficient to prevent some of the steam from becoming 
condensed on the walls during admission to the cylinder [Zeitschrift 
des Vereins deutscher Ingenieure, vol. xl., 1896). It follows that still 
larger amounts of superheat will be thermodynamically ad vantagfums. 
That this is the case has been demonstrated by the remarkabh^ rc'sults 
which have been obtained with highly superheated steam by W. 
Schmidt in stalionarv engines and locomotives. Using a somt'what 
special design, Schmidt has shown that it is perfectly jiracticabU* to 
employ steam superheated to a temperature of 400® C., ami that an 
efficiency not attainable from steam in any other way is tluTeby 
reached. In several authentic trials of Schmidt engines the consump- 
tion of stt^am has been consicbTably less than 10 ft per indicated 
horse-])ower hour-- a figure which, after allowance is made for the 
beat taken up during the ]>rocess of sujierheating, represents a belter 
performance than that ol the best engimw using saturated or slightly 
superheated steam. It has been found that the consumption of 
coal, in the boiler and superheater together, nctul not exceed ij^ ft 
per indicated horse-power even witli engine.s of .small power. To 
attain tliis remarkable result it is of course necessary tliat, after the 


coil of small pipes which maintain a circulation of hot distiTlcd water 
through a closed system containing an external coil, which forms the 
healer ol a tank through which the feed-water ])aH8es on its way to 
the boiler. Some of the Schmidt engines adopt the j)rincij)le of 
single action, to escape the necessity ol having a i)iston-rod and gland 
on tlie side which is exposed to contact with high'tem])erature steam; 
but it is found that this precaution is not essential, and that with 
glands of suitable design a double-acting piston mav be used without 
inconvenience, and without risk of undue wear. In some instances 
Schmidt transfers to the partially cxpandi^d steam in the interme- 
diate recwvcT a portion of the heat wliich is conveyed to the engine 
by the highly .‘iujierhcaied steam ; and when tliis is done, the steam 
may properly receive a still higher degree of initial superheat. 
Accordingly, though the initial temperature of the steam may be 
4CK>° C. or more, this is retlucecl to about 320® by transfer to steam in 
Uie superheater lief ore the high-pressure .steam is admitUxl to tlie 
cylinder. In tests by the present writer of a Schmidt plant indica- 
ting 180 h.p., in which tliis device was employed, the .steam 
was superheated to 397® C. and 10 -4 lb were used per horse- iiower 
hour. In this trial the temperature of tlic chimney gases was 
reduced, by the use of Schmidt's feed-water heater, to 175® C.. and 
the consumption of coal was 1*31 ft per indicated horse ])ower-hour. 
In another trial, of a larger engine with steam superhcatcil to 425® C., 
tht» consumption of steam per horse-power-hour was only 9 0 ft. 

49. 7'he Indicator.^The actual behaviour of sl<tam in the cylinder 
of a steam engine is studied by means of the indicator, which serves 
not only to measure the work clone but to examine the operation 
of thfj valves and generally tc^'zive much useful information regarding 
the action of the engine. The indicator, which was invented by 
Watt, and improved by Richards, is a device lor automatically 
drawing a diagram showing the pressure at all points of the piston 
stroke. In its most usual form it consists of a small .steam cylinder 
fitted with a piston which slide,s easily within it and is jiressed 
down by a spiral spring of steel wire. The cylinder of thci indicator 
is connected by a pipe below this piston to one or either end of the 
cylinder of the engine, so that the piston of the indicator rises and 
falls in response to the fluctuations of pressure which occur in the 
engine cylinder. The indicator piston . au^^ltotes a pencil, which 
rises and falls with it and traces the diagn^ on a sheet of paper 
fixed to a drum that is caused to rotate and forth through a 
certain arc, in unison with the motion engine piston. In 
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M Kaught 5 indicator the pencil is directly attached to the indicator 
piston, in Richards's the pencil is moved by means of a system of 
80 ttiat it copies the motion of the piston on a minified scale. 
This has the advantage that an ctjually large diagram is drawn witii 
much less movement of tlic piston, and errors which are caused 
by the piston’s inertia arc conscc|uently reduced. In high-speed 
engines especially it is important to minimize tlie inertia of the 
indicator piston and the parts connected with it In Richards's 
indicator the linkage employed to multiply the piston’s motion is 
an arrangement similar to the parallel motion introduced by Watt 
as a means of guiding the piston-rod in beam engines. In several 
recent forms of indicator lighter linkages arc adopted, and other 
changes have been made with the object of fitting &e instrument 
better f()r high-si>eed work. One of these modified forms of 
Richards's indicator (the Crosby) is shown in fig. 13. The pressure 



Fig. 15. — Crosby Indicator. 


of steam in the engine cylinder raises the piston P, compressing the 
spring S and causing the pencil Q to rise in a nearly straight line 
through a distance proportional, on a magnified scale, to the com- 
pression of the spring and therefore to the pressure of the steam. 
At the same time the drum D, which carries the paper, receives 
motion through the cord C from the crosshcad of the engine. Inside 
this drum there is a spiral spring which becomes wound up when 
the cord is pulled, and serves to turn the drum in the reverse direc- 
tion during the back stroke. The cap of the indicator cylinder has 
holes in it which admit air freely to the top of the piston, and the 
piston has room to descend, extending the spring S, when the jircssure 
of the steam is less than that of the atmosphere. The spring is easily 
taken out and replaced by a more or less stiff one when higher or 
lower pressures have to be dealt with. 

50. Errors in Indicator Diagrams . — To register correctly, an 
indicator must satisfy two conditions : (i) the motion of the piston 
must be proportional to the change of steam pressure in the engine 
cylinder! and (2) the motion of the drum must be proportional to 
that of tne engine piston. 

The first of these requires that the pipe which connects the 
indicator with the cylinder should be short and of sufficient bore, 
and that it should open in the cylinder at a place where the pressure 
in it will not be affected bv the kinetic action of the innishing steam. 
Frequently pipes are led from both ends of the cylinder to a central 
position where the indicator is set, so that diagrams may be taken 
from either end without shifting the instrument ; better results arc 
obtained, especially when the cylinder is long, by using a pair of 
indicators, each fixed with the shortest possible connecting pipe. 
The general effect of an insufficiently free connexion between the 
indicator and the engine cylinder is to make the diagram too small. 
The first condition is also invalidated to some extent l)y the friction 
of the indicator piston, of the joints in the linkage, and of the pencil 
on the paper. The piston must slide very freely; nothing of the 
nature of packing is permissible, and any steam that leaks past it 
must have a free exit through the cover. The pencil pressure must 
not exceed the minimum which is necessary for clear marking. 
Another source of disturbance is the inertia of the moving parts, 
which tends to set them into oscillation whenever the indicator 
piston suffers a comparatively sudden displacement. These oscilla- 
tions, supposed upon the legitimate motions of the piston, give a 
wavy outline to parts of the diagram, especially when the speed is 
great. When they ^pear on the diagram a continuous curi’^e 
should be drawn mifiray between the crests and hollows of the 
undulations. To kMpthem within reasonable compass in high- 
speed work a stiff i | u HH k must be used and an indicator with light 
parts should be selimf. Care must be taken that the spring is 


graduated to suit the temperature (about 100® C.) to which it is 
exposed when in nse; its stiffness at this temperature is about 3 % 
less than when cold. 

51. Measurement of Horse^Power . — ^To detennino the indicated 
horse-power, the mean effective pressure is found by dividing the 
area of the diagram by the length of its base. This gives a mean 
height, which, interpreted on the scale of pressures, is the mean 
effective pressure in pounds per square inch. This has to be multi- 
plied by the effective area of the piston in square inches and by the 
length of the piston stroke in feet to find the work done per stroke 
in foot-pounds on that side of the piston to which the diagram refers. 
Let Aj be the area of the piston on one side and Ay on the other; 

and the mean effective pressures on the two sides respectively ; 
L the length of the stroke in feet; and n the number of complete 
double strokes or revolutions per minute. Then the indicated 
horse-powefr 

l.H.P. = nL(p|Aj H 
33000 

In finding the mean pressure the area of the diagram may be 
conveniently measured by a planimeter. A less accurate plan, 
frequently followed, is to divide the diagram by lines drawn at 
the middle of strips of equal width and to take the mean pressure 
as the average height of these lines. 

52. Tests of E^ciency , toting the actual efficiency of an 
engine the work done as determined by the indicator is compared 
with the supply of heat, which is calculated from the amount of 
steam passing through the engine. We may find the amount of 
steam passing through either by measuring the feed-water or, when 
a surface condenser is used, by collecting the condensed water from 
the air-pump discharge and measuring that, adding the water 
drained from jackets if any are used. Ixi some trials both of these 
measurements have been made, and it has been found that in general 
the amount of feed -water exceeds the amount of steam dischiirged 
from air-pump and jackets by something like 3 or 4 %, a disore- 
piincy due to leakages in the boiler and the engine. The results 
of tests are generally stated by giving the number of pounds of steam 
used per horse-power-hour, or by giving the work done by each 
pound of steam, a quantity which is directly comparable with the 
amount of work ideally obtainable, if the engine followed the perfect 
Rankine cycle alreiidy discussed. To make a complete engine trial 
the engine is caused to work not onl)^ at full power, but at various 
fractions of its greatest load. The results are very convenif?ntly 
represented (in a manner due to P. W. Willans) by drawing a curve, 
the co-ordinates of which are the horse-power and the total consump- 
tion of steam per hour. This " Willans Line," as it is called, is in 
most cases straight or nearly straight. Another useful curve is 
drawn by plotting the steam used per horsc-power-hour in relation 
to the horse-power. 

53. Determination of the ** Missing Quantity .*^ — ^When the amount 
of steam passing through the engine is known, the indicator diagram 
enables the degree of wetness of the steam to tie estimated at 
various stages in the expansion from cut-off to release, provided 
there is no direct passage from steam-chest to exhaust, such as has 
been referred to above in connexion with Messrs Callcndar and 
Nicolson's researches. For this purpose we must firsi ailculatc the 
quantity of the working substance present in the cylinder. It is 
made up of two parts, namely, the amount supplied per stroke, plus 
the amount retained by being shut up in the clefirance space, li 
we assume, as may generally be done without serious error, that 
at the beginning of compression the steam present in the cylinder 
is dry. it is an easy matter to deduce from the diagram, knowing the 
pressure and the volume, how much steam is shut up in the clearance. 
Adding that to the supply per stroke, we get the whole quantity 
that is present from cut-off’ to release. The volume which this would 
occui>y at each pressure, if saturated, is found from the steam table. 
The volume actually occupied at each pressure is found from the 
diagram, and by comparing the two it is easy to infer how much of 
the substance exists as water and how much as steam. The ratio 
of the two volumes measures with sufficient accuracy the dryness of 
the steam. Any direct leakage from the steam side to the exhaust 
side of the valve will invalidate this calculation, which proceeds on 
the basis that all the steam passing through the engine passes through 
the cylinder. 

54. Compound Engines . — In the original form of compound engine, 
invented by Homblowcr and revived by Woolf, steam passed 
directly from the first to the second cylinder; the exhaust from the 
fir.st and admission to the second went on together throughout the 
whole of the back stroke. This arrangement is possible only when 
the high and low pressure pistons begin and end their strokes 
together, as in engines of the " tandem " type, whose high and low 
pressure cylinders are in one line, with one piston-rod common to 
noth pistons. Engines in which the high and low pressure cylinders 
are piace<l side by side, and act either on the same crank or on 
cranks set at 180® apart, may also discharge steam directly from one 
to the other cylinder; the same remark applies to beam engines, 
whether of the class in which both pistons act on one end of the 
beam, or of the class introduced by M'Naught, in which the high and 
low fnessure cylinders stand on opposite sides of the centre. By a 
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convenient usage which is now pretty general the name *' Woolf 
engine is restricted to those compound engines which discharge 
steam directly from the high to the low pressure cylinders without 
the use of an intermediate receiver. 

55. Receiver Engine , — ^An intermediate receiver becomes necessary 
when the phases of the pistons in a compound engine do nut agree. 
With two cranks at right angles, for example, a portion of the 
discharge from the high-pressure cylinder occurs at a lime when the 
low-pressure cylinder cannot properly receive steam. The receiver 
is in some cases an entirely independent vessel connected to the 
cylinders by pipes; very often, however, a sufficient amount of 
receiver volume is afforded by the valve casings and the steam pipe 
which connects the cylinders. The receiver, when it is a distinct 
vessel, is frequently jacketed. 

A receiver is frequently applied with advantage to beam and 
tandem compound engines. Communication need not then be 
maintained between the high and low pressure cylinders during the 
whole of the stroke; admission to the low-pressure cylinder is stopped 
before the stroke is completed ; the steam already admitted is allowed 
to expand independently; and the remainder of the discharge from 
the high-pressure cylinder is compressed into the intermediate 
receiver. Each cyl^der has then a definite point of cut-off, and by 
varying thc.se points the distribution of work between the two 
cylinders may be adjusted at will. In general it is desirable to make 
both cylinders of a compound engine contribute equal quantities of 
work. If they act on separate cranks this has the effect of giving 
the same value to the mean twisting moment of both cranks. 

56, Compound Dmgrams.-^Wherever a receiver is used, care 
should be taken that there should not be a wasteful amount of 
unresisted expansion into it; in other words, the pressure in the 
receiver should be not greatly less than that in the high-pressure 
cylinder at the moment of release. If the receiver pressure is less 
there will be what is termed ** drop in the steam prc.ssure between 
the high-pressure cylinder and ihe receiver, which will show itself 
in an inciicator diagram by a sudden fall at the end of the high- 
pressure expansion. This *' drop ** is, from the thermodynamic 
point of view, irrever.sible, and therefore wasteful. It can be avoided 
DV selecting a proper point of cut-off in the low-pressure cylinder. 
When there is no drop ** the expansion that occurs in a compound 
engine has precisely the same effect in doing work as the same amount 
of expansion in a simple engine would have, provided the law of 
expansion be the same in both and the waste of energy which occurs 
by the friction of porta and passages in the transfer of steam from 
one to the other cylinder be negligible. The work done in cither 
case depends merely on the relation of pressure to volume throughout 
the process ; and so long as that relation is unchanged it is a matter 
of indifference whether the expansion be performed in one vessel or 
in more than one. In general a compound engine has a thermo- 
dynamic advantage over a simple engine using the same pressure 
and the same expansion, inasmuch as it reduces the exchange of 
heat between the working substance and the cylinder walls and so 
makes the process of expansion more nearly adiabatic. The com- 
ix)und engine has also « mechanical advantage which will be pre- 
sently described. The ultimate ratio of expansion in any compound 
engine is the ratio of the volume of the low-pressure cylinder to the 

volume of steam admitted to 
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Fig. 16. — Compound Diagrams ! 
Woolf t5q)e. 


the high-pressure cylinder. 
Fig, 16 illustrates the com- 
bined action or the two cylin- 
ders in a hypothetical com- 
pound engine of the Woolf 
type, in which for simplicity 
the effect of clearance is ne- 
glected and also the loss 
of pressure which the steam 
the other cylinder. AHCD 
The exhaust 


undergoes in transfer from one to 
is the indicator diagram of the high-pressure cylinder 
line CD shows a filing pressure in consequence of the increa.se of 
volume which the steam is then undergoing through the advance 
of the low-pressure piston. EFGH is the diagram of the low-pres.sure 
cylinder drawn alongside of the other for convenience in the construc- 
tion which follows. It lias no point of cut-off; its admission line 
is the continuous curve of expansion EF, which is the same as the 
high-pressure exhaust line Cl), but drawn to a different scale of 
volumes. At any point K, the actual volume 0/ the steam is 
KL I MN. By drawing OP equal to KL -f- MN, so that OP 
represents th 3 whole volume, and repeating the same construction 

at other p'linta of the diagram, we 
may set out the curve QPR, the upper 
part of wnich is identical with nC, 
and so complete a single diagram 
which exhibits the equivalent expan- 
sion in a single cylinder. 

In a tandem compound engine of the 
receiver t3rpe the diagrams resemble 
those ^own in fig. 17. During CD 

grams , Receiver type. pressure cylinder. D and G mark 
the point of cut-off in the large cylinder, after which GH shows the 



independent cxpwsion of the steam now shut within the large 
cylinder^ and DE shows the compression of steam by continued 
discharge from the small cylinder into the receiver. At the end of 
the stroke tlie receiver pressure is OE, and if there is to be no “ drop 
this must be the same as the pressure at C. Diagrams of a similar 
kind may be sketched without difficulty for the case of a receiver 
engine with any assigned phase relation between the pistons. 

57. Adjustment of Work and “ Drop,** — By making the cut-off 
take place earlier in the large cylinder we increase the mean pressure 
in the receiver ; the work done in tlio small cylinder is consequently 
diminished. The work done in the large cylinder is correspondingly 
increased, for the total work (depending as it does on the initial 
pressure and the total ratio of expansion] is unaffected by the change. 
The same adjustment 8crve.s, in case there is “ drop, to lessen it. 
By sehicting a suitable ratio of cylinder volumes to one another and 
to tlie vnlumi! of the receiver, and also by choosing a proper point 
for the low-pressure cut-off, it is possible to divide the work suitably 
between the cylinders and at the same time prevent the amount of 
drop from being greater thiui is practically convenient. 

58. Uniformity of Effort in a Compound Engine, — An important 
mechanical advantage belongs to tlie compound engine in the fact 
that it avoids the extreme thrust and pull which would have to be 
bomo by tlie pi.ston-rod of a single-cylinder engine working at the 
same power with the same initial pressure and the same ratio of 
exTianaion. If all the expansion took place in tlie low-pressure 
cylinder, the piston at the beginning of tlie stroke would be ex])o.scd 
to a thrust much greater than the sum of the thrusts on thc^ two 
Iiistons of a compound erngine in which a fair proportion of the 
expansion is performed in tlie small cylinder. The mean thrust 
throughout the stroke in a tandem engine is of course not affected 
by coxmiounding: only the range of variation in the thrust is reduced. 
The effort on the crank-pin is consequently made more uniform, 
the strength of the parts may be reduced, and the friction at slides 
and ioiirn;ils is lessoned. The advantage in this respect is obviously 
muen greater when the cylinders arc placed side by side, instead of 
tandem, and work un cranks at right angles. As a set-off to its 
advantage in giving a more uniform effort, the compound engine 
has the drawback of rc(|uiring more working parts than a simple 
engine with one cylinder. But in many instances — as in marine 
engines — two or more cranks are almost indispenBable, to give a 
tolerably uniform effort and to get over the dead points; and the 
comparison should then be made between a pair of simple cylinders 
and a pair of compounded cylinders. Another jioint in favour of 
the compound engine is that, although the whole ratio of exjiansion 
is great, there need not be a very early cut-off in cither cylinder; 
hence the common slide-valve, which is unsiiitcd to give au early 
cut-off, may be used in place of a morc^ comjjlex arrangement. The 
mechanical advantage of the compound engine has long been 
recognized, and had much to do with its adoption in the early days 
of high-i)ressuro steam. Its subsequemt (levelopnieiit has been due 
in part to this, and in part to tlie thermodynamic advantage which 
has iHien discussed above. 

59. Ratio of Cylinder Vo/www.- In a two-cylinder compound 
engine, using steam at 80 to 100 lb jircssure, tlie large cylinder has 
3 or 4 times the volume of the small cylinder. In triple engines 
the ])ressure is rarely less than 150 lb; the low-pressure cylinder has 
generally 6 or 7 timeSy and the intermediate cyliiuler 2\ to 2J times 
riie volume of tlie high-pressure cylinder. In naval practice the 
ratios are about 1 : si ; 5 W a prcs.sure of 160 lb and i : 2*6 ; 7 for a 
pressure of 250 lb. In the mercantile marine the engines arc nor- 
mally working at full power, whereas in the navy most of the working 
is at greatly reduced powers, the cruising sjieecl requiring very much 
less than the f ull output. Consequently, for the same boilcT pressure, 
the cylinder ratio is made less in war- ships to adapt the engines for 
economical working undcjr cruising conditions. 

60. The Distribution of Steam. — In early steam engines the distri- 
butiem of steam was effexted by means of conical valves, worked by 
tappets from a rod which hung from the beam. The slifle-vaJye, 
the invention of which in the form now known as the long Q-slide 



Fig. 18. — Horizontal Section through Cylinder and Valve-chest ; 
showing Slide-valve. 

is credited to Murdock, an assistant of Watt, came into general 
use with the introduction of locomotives, and is now employed, in 
one or other of many forms, in the great majority of engines. 

The common slide-valve is illustrated in fig. 18, which also shows 
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Che cylinder and the ports and passagiis leading to its ends. The 
scat, or surface on which the valve slides, is a ]ilanc surface formed 
on or fixed to the side of the cylinder, with three ports or openings 
which extend across the greater part of the cylinder's width. The 
central opening is the exhaust port through which the steam 
escapes; tne others, or steam ports, which are narrower, lead to the 
two ends of the cylinder respectively. The valve is a box-shaped 
cover which slides over the seat, and the whole is enclosed in a 
chamber called the valve-chest, to which steam from the boiler is 
admitted. When the valve moves a sufficient disbince to either 
side of the central position, steam enters one end of the cylinder 
from the valve-chcst and escapes from the other enrl of the cylinder j 
through the cavity of the valve into the exhaust i>ort. The valve 
is g(merally moved by an eccentric on the engine shaft, which is 
mechanically equivalent to a crank wdiose radius is equal to the 
eccentricity, or distance from the centre of the shaft to the centre 
of the eccentric sheave. The eccentric rod is generally so long that 
the motion of the valve is sensibly the same as that which it would 

0 receive were tlie rod infinitely long. Thus if 
a circle (fig. 19) be drawn to represent the path 
of the eccentric centre during a revolution of 
the engine, and a perpendicular PM be drawn 
from any point P on a diameter .\B, the distance 
CM is the displacement of the valve from its 
middle position at the time when the eccentric 
centre is at P. AB is the whole travel of tlie 
Fir TO valve. 

19. and Lcad ^ — If the valve when in its 

middle position difl not overlap the steam ports (fig. *0), any 
mov'cmcnt to the right or the left would admit steam, and 
the admission would continue until the valve had returned to 
its middle position, or, in other words, for half a revolution of 
the engine. Such a valve would not serve for expansive 
working, and as regards the relative position of th«t crank anci 
f‘ccentricj it would have to be set so that its mid tile position 
coincided with the extreme position of the piston: iu other words, 




Fig. 20. — Slide-Valve 
without Lap. 



FlO. 21.— Slide-Valve 
with Lap. 



the eccentric radius would make a right angle with the crank. 
Expansive working, however, b(?comes possible when we give the 
valve what is called lap," by making it project over the edges of 
tlie steam ports, as in fig. 21, where 0 is the " outside laj) " and t is 
the " inridc lap." Admission of steam (to either side) then begins 
only when the displacement of the valve from its middle position 
exceeds the amount of the outside lap, and continues only until the 
valve has returned to the same distance from its middle 2)osition. 
Further, exhaust begins only when the valve has moved past the 
middle by a distance equal to t , and continues until the valve has 
again returned to a distance i from its middle position. Thus on 
the diagram of tlic eccentric’s tiave) 
setting off 0 and t 

* I on the two .sides of the centre, the posi- 

i X tioiis a, b, c and d of the eccentric radius 

/ j \ at which the four events of admission, 

/ I \ cut-off, release and compression occur 

*1 P piston. As to tlie 

i yj j other side of the piston, it is only ncces- 

V i .'*7 *5 / off 0 to the right and i to the 

/ i y / left of the centie, but tor the sake ol 

^ clearness wc may confine our attention 
to OHc of thc two sidcs. Of the whole 
p.Q ^2 revolution, the part from a to ft is the 

' * ' arc of steam admission, from ft to c is 

the arc of expansion, from 0 to d the arc of exhaust, and from d to 
a th(.‘ arc of compression. The relation of those, however, to the 
piston's motion is still undefined. If the eccentric were set in 
advance of the crank by an angle equal to ACa, the opening of thc 
valve would be coincident with the beginning of the piston’s stroke. 
It is, however, desirable, in order to allow tlie stom free entry, that 
the valve be already some way open wlien the piston stroke begins, 
and thus the eccentric may be set to have a position Co’ at thc begin- 
ning of the stroke. In that case the valvoti^ open at the bemnning 
of thc stroke to thc extent mm', which is lallcd tiic ” lead. The 
amount by which the angle between Ca* (the eccentric) and CA (tiic 
crank) exceeds a right angle is called the angular advance, this being 
the angle by which the eccentric is set in advance of the position it 
would occupy if thc primitive arrangemont without laji were adoptetl. 
The quantities lap, lead and angular advance (^) are connected by 
the equation 

travel x cos 9 . 

An (iniral ^^89 to cause preadmission, that is to say, admis' 


to cause preadmission, that is to say, admis • 


sion before the end of the back stroke, which, together with thc 
compression of steam left in the cylinder when thc exhaust port 
closes, produces thc mechanical effect of " cushioning,” to which 
reference has already been made. To examine thc distribution of 
steam throughout the piston’s stroke, we may now draw a circle to 
represent the path of the crank pin (fig. 23, where the dotted lines 




Fiii. 23. 

have been added to show the assumed configuration of piston, con- 
necting-rod and crank) and transfer to it from the former diagram 
thc angular positions «, ft, c and d at which thc four events occui. 
To facilitate this transfer thc diagrams of eccentric path and of 
crank-pin path may by a suitable choice of scales be drawn of thc 
same actual size. Then by projecting these points on a diameter 
which represents thc piston’s path, by circular arcs drawn with « 
radius equal to thc length of tlie connecting-rod, we find p, thc 
position of thc jiiston at which admis- 
sion occurs during thc back stroke, V 

also q and r, the position at cut-off 

and release, during th(5 stroke which \ „ 

takes place in the dircjction of thc 

arrow, and s, the point at which f 

compression begins. It is obvinnsly . — ( f » J 

unnecessary to draw the tw'o circles 

of figs. 22 and 23 separately; the 

single diagram (fig* 2-^) contains the 

solution of the steam distribution with Fiq. 24. 

a slide-valve whose lapr, travel and * 

angular advance arc known, the same circle serving, on two .scales, 

to .show thc motion of the crank and of the eccentric. 

Zeuner^s Diagram.— The graphic construction most usualiy 
crrqiloycd in slide-valve investigations is the ingenious diagram 

S ublishcd by Dr G. Zeuner in the Civilingenieur in 1856.' On the 
no AB (fig. 25), which represents the travel of 
the valve, let a pair of circles (called valve- 
circles) be drawn, each with diameter equal 
to thc hall travel. A radius vector CP, drawn Jf \f/ f _ 
in thc direction of thc eccentric at any instant, \ m 

is cut by one of the circles at Q, so that CQ re- 
presents the corresponding di.splaccment of thc y 

valve from its middle position. That this is so 
will be seen by drawing PM (as in fig. 19) and Pici 2 
joining QB, when it is obvious that CQ CM, ’ 

which is the displacement of the valve. The line AB with the circle 
on it may now be turned back through an angle of 90 ® (B being thc 
angular advance), so that thc valve-circles take the position shown 


Fig. 25. 



// 



Fiti. 26. — Zeuncr’s Slide-Valve Diagram. 

to a larger scale in tig. 26. This makes thc direction ot CQ (1i«e 
eccentric) coincide on the paper with the simultaneous direction ol 

* Zeuner, Treatise on Valve Gears, trails, by M. Muller (1868). 


STEAM ENGINE 


833 



Pig. 27. 


the cnmk, and hence to find the displacement of the valve at any 
position of the crank we have only to draw CQ in fig. 26 parallel 
to the crank, when CQ represents the 
displacement of the valve to the scale 
on which the diameter of each valve 
circle represents the half-travcl of the 
valve. CQa is the valve displacement 
at the begixming of the stroke shown 
by the arrow. Draw circular arcs ab 
and cd with C as centre and with radii 
equal to the outside lap o and the 
inside lap 1 respectively. Ca is the 
position of the crank at wliich pre- 
admission occurs. The lead is a^Uo* 
The greatest steam opening is 
The cut<K>ff occurs when the crank 
has the direction C6. Cc is the posi- 
tion of the crank at release, and Cd xmarks the end of the 
exhaust. 

63. In this diagram radii drawn from C mark the angular positions 
of the crank, and their intercepts by the valve circles determine 
the corresponrling displacement ^^f the valve. It remains to find the 
corresponding displacement of the> piston. For tliis /euner emploj^ 
a supplementary graphic construction, shown in fig. 27. Here ab 
or represents the coimecting-rod, and he or b*c the crank. With 
centre c and radius ae a circle ap is drawn, and with centre b and 
radius ab another circle aq. Then for any position of the crank, as 

the intercept pq between the circles is easily seen to be equal to 
aa\ and is thereiore t!ie distance by which the piston has moved 
from its extreme position at 17 .0 beginning of the stroke. In practice 
this diagram is combined with that of fig. 26. by drawing IkHii about 
the same centre and using different fscales for valve and piston travel. 
A radius vector drawn from llie centre parallel to the crank in any 
position then shows the valve's displacement from the valve's 
middle position by the intercept CQ of fig. 26, and the piston's 
displacement from the beginning of the piston's motion by the 
intercept pq of fig. 27. 

64. In the figures which have been sketched the events refer 
to the front end of the cylinder, tliat is, the end nearest to the crank 
(.see fig. 23), To delcrniinc the events of steam distribution at the 
Ixick end, the lap circles shown by dotted lines in fig. 26 must 
also be drawn, Ca* l)eing the outside lap for the tiack end, and 
the inside lap. These laps are not necessarily ^iial to t hose at the 
other end of the valve, Fnsm the diagrams it will be s<»eii tiuit, 
especially with a short connecting-rod, the cut-off and release occur 
earlier and the compression later at the front thjin at the back end 
if the laps are equal, and a more symmetrical steam distribution am 
bo produced by making the insicic lap greater and the outside lap 
less on the side which leads to the front end of the cylinder. On 
the other liand, an unsymmetricai distribution may be desirable, 
as in a vertical engine, where the weight of the piston assists the 
steam during the down-stroke and resists it during the up-stroke, 
and this may be secured by a suitable inequality in the laps. 

65. Jly varying the ratio of the laps o and » to the travel of the 
valve, we j)Toduce effects on the stcanx distribution which arc 
readily traced by moans of the dmgram. Reduction of travel 
(which is equivalent to increase of bf»th o and i) gives later pre- 
admission, earlier cut-off, later release and eailier compression; the 
raiios of expansion and of comiucssion arc lK)th increased. Increase 
of angular advance accelerates all the events and causes a slight 
increase in the ratio of expansion. 

66. In designing a slide-valve the breadth of the steam ports 
in the direction of the valve’s motion is deternuned with reference 
to the volume of the exhaust rteam to be discliarged in a given time, 
the area of the ports being generally such that the mean velocity 
of the steam during c.Iscliarge is less than 100 ft. per second. The 
travel is made great onougl to ke^ the cylinder port fully ojjcn 
during the greater part of tbo exhaust; for this putyosc it is 2J or 
3 limes the breadth of the steam port. To facilitate the exit of 
steam the inside lap is always snvall, and is often wanting or even 
neqaiive. During admission the steam port is rarely quite un- 
covered. esjTCcialiy If the outside lap is large and the travel mcKleratc. 
Large travel has the advantage of giving freer ingress and egress of 
steam, with more sharply-defined cut-off, compression and release, 
but this advantage is secur^ at the cost of more w’ork spent in 
moving the valve and more wear of the faces. To lessen the neces- 
sary travel without reducing the area of steam ports, double-ported 
valves are often used. An example is shown below in fig. 30. 

67. Reversal of Motion with SHde-Vidve, — ^The eccentric must 
stand in advance of the crank by the angle 90’’ + B, as in fig. 28. 

where CK is the crank, and CE the corresponding 
position of the eccentric when the engine is running 
in the direction of the arrow a. To set the engine 
in gear to run in the opposite direction (6) it is 
only necessary to shift the eccentric into the position 
CE^ when it will still be 90® -f S in advance of the 
crank. In the older engines this reversal was effected 


Fig. 28. 


by temporarily 


‘ the eccentric-rod from the valve-rod, 


working the valve by hand until the crank turned back through 
an angle equal to £CE', the eccentric meanwhile remaining 


at rest, and then re-engaging the gear. The eccentric sheave, 
instead of being keyed to the shaft, was driven by a stop 
fixed to the shaft, which abutted on one or other of two 
shoulders projecting from the sheave. In some modern forms of 
reversing gear means are provided for turning the eccentric round 
on the sliaft, but the arrangement known as the link'motion is now 
the most usual gear in locomotive, marine, winding and other 
engines which require to be often and easily reversed. 

68. Link-Motion . — In the link-motion two eccentrics are used, 
and the ends of their rods are connected by a link. In Stephenson’s 
link-motion — the earliest and still the most usual form — the link 
is a slotted bar or pair of bars curved to the same radius as the 
eccentric rods (fig. 29), and aqmblo of being shifted up or down by 
a suspension rod. The valve-nxl ends in a block which slides withiii 
the hiik, and when the link is placed so that this block is nearly in 
line with the forward eccentric-rod (K, fig. 29) the valve moves in 



nearly the same way as if it were driven directly by a single eccentric. 
This is the position of “ full forward gear.” In ” full backward 
gear,*' on the other hand, the link is pulled up until the block is in 
nearly a line with the backward eccentric-rod R'. The link-motion 
thus gives a rc^y means of reversing the engine — but it docs more 
than this, hy setting the link in an intermediate position the valve 
receives a motion nearly the same as that which would be given by 
an eccentric of shorter radius and of greater angular advance, and 
the effect is to give a distribution of steanx in which the cut-off is 
earlier than in full gear, and the exjansion aud comprt‘ssion arc 
greater. In mid gear the steam distribution is such that scarcely 
any work is done in the cylinder. The movement of the link is 
effected by a hand-lcvcr, or by a screw, or (in large engines) by 
an auxiliary steam engine. A usual arrangement of hand-lever, 
sketched in fig. 29, has given rise to the phrase ” notching up, 


f 



to describe the setting of the link to give a greater degree of expan- 
sion. ..... . 

In Gooch's link-motion (fig. 30) the link is not moved up in 



liftiuff from forward to backward gear, but a radius rod betwem 
fc vXe-i^aml the link (which is curved io suit this r^ius rod) 
i raised or lowered — a plan which has the advantage -^t the lead 
the^I iiTall Vrs?^ In AHan-s motion (fig. 3i) the chance of 
^ is^ected partly by.ahUting the link and partly by shifting 

riven liv a link-motion may l^e very fully and exactly analysed by 
J^Xg^ith the aid of a template the witiors of l**® 
t the link corresnoiiding to a number of successive jmsitions of the 
rank ThuS” in fig. 3*.’ two circular arcs passing through e and . 
re drawn with E and E' as centres and the occentne-rt^s are radd. 

of two known points of the link, and a thgd ^ .s 
kL circle a in which the point of suspension must he. ^ pladne 
n this pa^ a tempUte oUhe link, with these three points marked 

XXV. 27 
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on it, the position of the link is readily found, and by repeating the 
process for other positions of the eccentrics a diagram of positions 
32) is drawn for the assigned state of the gear. A line AH 
drawn across this diagram in the path of the valve's travel deter- 
mines the displacements of the valve, and enables the oval diagram 
to be drawn, which is shown to a larger scale in another part of fig. 
3«, The example refers to Stephenson's link-motion in nearly full 
forward gear; with obvious modification the same method may be 
used in the analysis of Gooch's or Allan's motion. The same 



Fig. 32. 

diagram determines the amount of slotting or sliding motion of the 
block in the link. In a well-designed gear this sliding is reduced to 
a minimum for that position of the gear in which the engine runs 
most usually. In marine engines the suspension-rod is generally 
connected to the link at the end of the link next the forward eccen- 




71. Sepafate Kxpansion-Valves . — ^When the distrilmtion of .steam 
is effected by the slide-valve alone the arc of the crank's motion 
during which compression occurs is equal td the arc during wbicli 
expansion occurs, and for this reason the slide-valve would give an 



Fio, 35. — ^Diagram of Joy’s Valve-Gear, 

excessive amount of compression if it were made to cut o£f the supply 
of steann earlier than about half- stroke. Hence, where an early 
cut-ofi is wanted it is necessary (‘itlier to use an entirely different 
means of regulating the distribution of steam, or to supplement the 



o 


FiG. 36. — Joy’s Gear as applied to a I-ocomotive. 
slide-valve by anothtT valve — called an expan.sion-valvc, usually 
driveni by a separate eccentric -whose function is to effect the cut- 
off, the other events being determined as usual by the slide-valve. 
Such expansion-valves belong generally to one or other of two types. 
In one tlu^ expansion -valve cuts off the supply of steam to the cnest 
in which the main valve works. 








Fig. 37.^Expansion-Valvc on back of Main Slide-Valve. 

Tn the other the exiiansion-valve slides on the back of the mam 
ide-valve, which is provided with through 
arts whicii the expansion-valve opens anti 
oscs. Fig. 37 shows one form of this 
rpe. Here the resultant relative motion of 
le expansion- valve and main -valve has to 
D considered. If r* and f# (tig. 38) are the 
:ccntrics working the main and expansion 
%lves respectiv'cly, then CR dra>\7i equal 
tid parallel to ME is the resultant eccentric 
hich determines the motion of the expan- p g 

on- valve relatively to the main- valve. ‘ ' 

ut-off occurs at Q, when the shaft has turned through an 
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angle which wrings the resultant eccentric into the direction Cy 
and makes the relative displacement of the two valves equal to 
the distance /. 

Expansion-valves furnish a convenient means of varying the 
expansion, which may be done by altering their lap, travel or angular 
advance. Alteration of lap, or rather of the distance I in the figures, 
is often effected by having the expansion-valve in two parts (as in 
fig* 37) holding them on one rod by right- and left-handed screws 
respectively; by turning the valve-rod the parts arc made to approach 
or rececle from each other. In large valves the adjustment is more 
conveniently made by varying the travel of the valve, which is done 
by connecting it to its eccentric through a link which serves as a 
lever of variable length. 

72. Relief Rings.— To relieve the pressure of the valve on the seat, 
large slide-valves are generally fitted with a steam-tight ring, which 
excludes steam from the greater part of the back of 
the valve. The ring fits steam-tight into a recess in 
the cover of the steam-chest, and is pressed by springs 
against the back of the valve, which is planed smooth 
to slide under the ring. Fig. 39 shows a relied ring 
of this kind fitted on the back of a large deniblc- 
\ » ported slide-valve for a mitrine engine. Another 

]! plan is to fit the ring into a recess on the Itfick of the 

^ valve, and let it slide on the inside of the stciim- 

chest cover. Steam is thus excluded froni the space 
within the ring, any steam that leaks in being allowtul 
to escape to the condenser (or to the intermediate 
receiver when the arrangement is fitted to the high- 
pressure cylinder of a compound engine). A flexible 
diaphragm has also t)een used, instead of a recess, 
to hold the ring. 

73. Piston Slide-Valve . — ^Thc pressure of valves on 
cylinder faces is still mote comph'tely obviated by 
making the back of the valve similar to its face, and 
causing the back to slide in contact with the valve- 
chest cover, which has rcjcesses coirespoTuling to the cylinder 
ports. This arrangement is most perfectly carried out ‘in the 
piston slide-valves now very largtuy used in the high-pressure 
I cylinders of marine engines. Tlie piston 

i slide-valve nmy be described as a slide- 

valve in which the valve face is curved 
to form a complete cylinder, round whose 
whole circuiniercnce the ports extend. 
The pistons arc packed like ordinary 
hnder pistons by metallic rings, and 




cyli 

the 


])orts‘are crossed here and there by 
diagonal liars to keep the rings from 
springing out as the valve moves over 
them. Fig. shows a form of piston 
valve for the supply of high-pre.s.siirc 
steam to a large marine ejigine. 1*, 1* arc 
the cylinder ports. 

74. Balance Piston. — Fig. 30 illustrates 
an arrangement common iii all heavy 
slide-valves whose travel is vertical — the 
balance piston, which is prejssed up by 
steam on its lower side and so equili- 
brates the weight of the valve, valve-rod 
and connected jiarls of the mccluiiiism. 

rhe valve sometimes takes the form 
of a rocking cylinder. Tliis last kind of 
sliding motion is very usual in stationary 
engines fitted with fcorliss gear, in wldcJi 
case four distinct rocking slides are com- 
monly employed to effect the steam 
distribution, one giving admission and 
one giving exhaust at each end of the 
cylinder. 

75, Double-Beat Valve. — 1 t\ many 
stationary engines, esjiecially on the con- 
tinent of Europe, lift or mushroom valves 
are used, worked by tappets, cams or 
eccentrics. Lift-valves are generally of 
the Cornish or double-beat type (fig. 41), 

in which ec]uilibrium is secured the use of two conical 
which open or close together. In Cornish pumping engine^ which 
retain the single action of Watt’s early engine, three double-beat 
\’a.lves are used, as steam-valve, equilibrium-valve and exhaust- 
valve respectively. These arc closed by tappets on a ro<l moving 
with the beam, but are opened by moans of a device galled a 
cataract, which acts as follows : The cataract is a small pump 
with a weighted plunger, discharging fluid through a stop-cock 
which can be adjusted bv hand when it is desir<xl to alter the spcM 
of the engine. The weighted plunger is raised by a rod from the 
beam, but is free in its descent, so that it comes down at a rate 
depending on the extent to which the stop-cock is opened. When 
it comes down a certain way it opens the steam and exhaust i^lves, 
by liberating catches which hold them closed ; the ’ out-door 
stroke then begins and admission continues until the steam-vwve 
is closed : this is done directly by the motion of the beam« which 


Fig. 40. — lesion 
Slide-Valve. 



2 volume of si earn admitted to the cyiimicr i>y varying tne 
cut -oil. The tormcr plan was introduced by Watt, and is 
nmon, e.spccially in small engines. The second plan o 
iig is generally iirefcrrcd, especially when the (jiigine is suV)- 

t.V. ..f wriiW.n limHu romitnlinn 


also, at a later point in the stroke, closes the exhaust. Then the 
equilibrium- valve is opened, and the in-door *’ stroke takes place, 
during which the plunger of the cata- 
ract is raised. When it is completed, 
the piston pauses until the cataract 
causes the steam-valve to open and 
tlie next “ out-door stroke begins. 

By applying a cataract to tlie equil- 
ibrium-valve also, a pause is intro- 
duced at the end of the ” out-door ” 
stroke. Pauses have the advantage 
of giving the pump time to fill and 
of allowing the pump-valves to settle 
in their seats without shock. 

76. Methods of Regulating . — To 

make an engine run steadily an pjQ. 41.— Double-Beat Lift- 
almost continuous process of adjust- Valve. 

ment must go on. by which the 

amount of work done by the steam in the cylinder is adapted to 
the amount of external work demanded of the engine. Even in 
cases where the demand for work is sensibly unilorm, fluctuations 
in boiler-pressure still make regulation necessary. Generally the 
process of government aims at regularity of speed; occasionally, 
however, it is some other condition of running that is mainlaint^ 
constant, as when an engine driving a dynamo-electric machine is 
governed by an electric regulator to give a constant diftcrenco of 
potential between the brushes. 

The ordinary met hods of regulating are cither (a) to alter the 
pressure at which steam is admitted by opening or closing more or 
less a throt tie-valve between the boiler and the engine, or {b) to 
alter the volume o^ steam admitted to the cylimtojiy varying the 
point of cut-ot ■ ■ . « • 

still common, 

regulating is g, ..- ^ , , , . , . . . 

jeet to large variatiems of load. Within ctirtain limits regulation 
by either plan c*in be ottecied by hand, but for the finer adjustment 
of speed some form of automatic governor is necessary Speed 
governors arc commonly of the centrifugo^ fyi*^ • ^ masses 

revolving alxiut a spindle which is driven by the engine are kept 
from flying out by a certain controlling 
force. When an increase: of sliced occurs 
this controlling force is no longer able to 
keep the masses revolving in their former 
path; they move out until the con- 
trolling force is sufficiently increased, and 
in moving out they act on the regulator 
of the engine, which may be a tlirotile- 
valve or some form oi automatic expan- 
sion gtiar. In the conical pendulum 
governor of Watt (fig. 42) the revolving 
masses are balls attached to a vertical 
spindle by links, and the controlling force 
is furnished by the weiglit of the balls, 
which, in receding from the spindle, arc 
oliligfxl to rise. When the sjiecd exceeds 
or falls short of its nornuil value they move out or in 
or lower a collar c which is in connexion by a lei 
throttle- valve. .,1. 1 » » 

77. hoadt'd Governor .’—Tn a modified form* known as Ine loaded 
governor, h suiiplcmentary conli oiling force 
is given by jilacing a weight on the sliding 
collar (fig. 43). This is equivalent to in- 
r.r<!«ising the weight of the balls without 
altering their mass. In oU»er governors the 
controlling force* is wholly or jiartly produced 
by springs. TJio use of springs to provide 
controlling force allows the axis of rotation 
to be horizontal, and governors of this class 
arc frequently attached directly to the hori- 
zontal shaft in high-speed engines. 

78. liquilihrium of Governor.— In whatever 
way the revolving masses arc controlled, the 
controlling force may tie treated as a force h 
acting on each ball in the direction of the 
radius towards the axis of revolution. Then, 
if M be the miLSS of the hall, n the nimilKjr of revolutions per ^nd 
an<l r the radius of the ball's path, the govtirnor will revolve m 
equilibrium when F « 4i»%VM (in absolute units), or 



Fig. 42. — Watt's 
Governor. 

1111(1 so raise 
lever with the 



Fig. 43. — Loaded 
Governor. 


■r.v/.' 


2» V W 

In order that the configuration of the govemw should be stable F 
must increase more rapidly than r, as thu balls move outwards. 
It is obvious that no stable governor maintains a strictly constMt 
soeed in the engine which it controls. II the Isnlcr pressure or the 
demand for work is changed, a certain amount of pcrniuncnt displM^ 
ment o£ the balls is necessary to alter the steam-supply, and the balls 
can retain tlieir displaced position only by virtue of a permMent 
clianitc in the speed. The ntaximum range of spjsjd d^nds on 
^t a-"""* of change of n which suffices to alter the configoiatiM 
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dtdon whioh gives no steam-supply to 
' r* and tlie governor is said 



of the governor from the position which gives : 
the position which gives full steam-supply ; and ‘ 
to be sensitive if this range is a small fraction of 1 

To And title configuration which the governor will assume at any 
particular speedy or the speed corresponding to a particular configura- 
tion, it IS only necessary to dfetennine the whole 
controlling force F per ball acting along the radius 
towards the axis for various values of n Let a 
curve ab (fig* 44) be drawn showing the relation of 
F to r. At any assigned value of r set up an 
ordinate QC =* 4ir*»®rM, Join CX^. The point c, 
in which OC cuts the curve, determines the value 
of r at which the balls will revolve at the assigned 
Prr AA speed n* Or, if that is given, and the value of n 

*■ is to be found, the line Oc produced will determine 

C, and then ^ QC/4ir2rM. The sensibility of the governor is 
det(Tmincd by taking points a and b corresponding to full steam 
and no steam rcispcctivcly, and drawing lines through them to 
determine the corresponding values of QA and QB, When the 
frictional resistance / is known, an additional pair of curves 
drawn al>ov<i and below ab, with ordinates F -j- / and F — / respec- 
tively, serve to show the additional variations in speed which are 
caused by friction. The governor is stable throughout its wliole 
range when the curve ab has a steeper gradient than any line drawn 
from O to meet it. 

79. Isochronism, — If, when the balls are displaced, tlic controlling 
force F changes proiiortionally to the radius r, the speed is constant. 
In other words, the equilibrium of the governor is then neutral; it 
can revolve in equilibrium at one, and only at one, speed. At this 
speed it assumes, indifferently, any one of its possible configurations. 


opportunity is passed if the cut-off has already occurred^ and the 
control only begins with the next stroke. 

When the demand for power suddenly fallSi the speed rises so 
much as to force the governor into a position of over-control, such 
that the supply of steam is no longer adequate to meet even the 
reduced demand for power. Then the speed slackens, and the same 
kind of excessive regulation is repeatea in the opposite direction. 
A state of forced oscillation is consequently set up. The effect is 
aggravated by tihie momentum which me governor Wls acquire in 
b^g displaced. Hunting is to be avoided by giving the governor 
a fair de^ec of stability, by reducing as far as possible the static 
frictional resistances, and by introducing a viscous resistance 
to the displacement of the governor, which prevents the displace- 
ment from occurring too suddenly, witliout affecting tlie ultimate 
position of equilibrium. For this purpose many governors are 
furnished with a dash^ot, which is a hydraulic or j)neumatic 
tnrake, consisting of a piston connected to the governor, working 
loosely in a cylinder which is filled with oil or with air. 

So. Regulation by the Governor of the Steam-Supply : Throttle’^ 
Valve * — ^The throttlo-valve, as introduced by Watt, was originally 
a disk turning on a transverse axis across the centre of the steam- 
pipe. It is now usually a double-beat valve or a piston-valve. 
Vi^en regulation is effected by varying the cut-off, and an expansion- 
valve of the slide-valve type is used, the governor generally acts by 
changing the travel of the valve. In other forms of automatic 
expansion-gear the lap of the valve is altered; in others the governor 
acts by shitting the expansion- valve eccentric round on its shaft, and 
so changing its angular advance. 

81. Trip~Gean — In large stsitionary engines the most usual plan 
of automatically regulati^ the expansion is to employ some form of 



Fio. 45. — Corliss Engine, with Spencer Inglis Trip-Gear. 


The slightest variation of speed drives it to the extremity of its 
Tange; hence its sensibility is indefinitely gi'eat. Such a governor is 
tailed isochronous. Where springs furnish the controUing force, 
an approach to isochrouism can be secured by adjusting the 
initial tension of the springs, and this fonns a convenient m.dans of 
reflating the sensibility. 

^ut in practice no governor can be absolutely isochronous. It is 
indispensable to leave a small margin of stability for the sake of 
preventing violent change in the supply of steam, especially when 
there is much frictional resistance to bo overcome by the governor, 
or where the influf nee of the governor takes much ‘time to be felt 
by the eng^. An over-sensitive governor Is liable to fall into a 
state of oswation called hunting. When an alteration of speed 
begins to b# felt, however readily the governor alters its form, the 
engine's response is more or loss delay If the governor acts by 
closing a throttle-valve, the engine has still a capacious valve-chest 
OP wmcb to draw for steam. If it acts by changing the cut-off, its 


trip-gear, the earliest tsipe of which was introduced in 1849 by G. H. 
Corliss (x 81 7-1 888), of Aovidence, U.S.A, In the Corliss system the 
valves which admit steam are distinct from the exhaust- valves. The 
latter are opened and closed by a reciprocating ]neco which takes its 
motion from an eccentric. The former are opened by a reciprocating 
piece, but are closed by springing back when released by a trip- or 
trigger-action. The tnp occurs earlier or later in tlic j)iston's stroke 
^cording to the position of the governor. The admission valve 
is opened by the reciprocating piece with equal rapidity whether the 
cut-off is going to be early or late. It remains wide open during the 
admission, and then, when the trip-action comes into ])lay, it closes 
suddenly. The indicator diagram of a Corliss engine consequently 
has a nearly horizontal admission-line and a sharply defined cut-off. 
Generally &e valves of Corliss engines are cylindrical plates turning 
in hollow cylindrical seats which extend across the width of the 
cylinder. Often, however, the admission- valves in trip-gear engines 
are of the disk or double-bi^t type, and spring into their seats when 
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the ^p-gear acts. Messrs Sulzer have developed this type with 
mura success. Many forms of trip-gear have been invented by 
Corliss himself and by others. One of these, tlic Spencer IneliH 
trip-gear, by Messrs Hick, Hargreaves & Co., is sliown in figs. 45 
46. A wrist-plate A, which turns on a pin on the outside of tlic 
cylindisr, recmvcs a motion of Ovscillation from an eccentric. It 
opens the cylindrical rockiug-valve B by pulling the link C, which 
consists of two parts, connected to each other by a pair of spring 
clips a, a. Between the clips there is a rocking-cam h, and as the 
link IS pulled down this cam places itself more and more athwart 
the link, until at a certain point it forces the clips open. Then the 
upper part of the link springs back and allows the valve B to close by 
the action of a spring in the dash-pot D. When the wrist-plate 
makes its return strcjkc the clips re-engage the upper jwrtion of the 
hnk C, and things are ready for the next stroke. The rocking-cam b 
has its position controlled by the governor through the link E in 
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Fig. 46. — Corliss Valve-Gear, Spencer Inglis form, 

such a way that when the speed of the engine increases it stands 
more athwart the link C, and therefore causes the clips to be released 
at an earlier point in the stroke. A precisely similar arrangement 

f overns the admission of steam to the other end of the cylinder. 

'he exhaust-valves are situated at the bottom of the cylinder, and 
receive an oscillating motion from a separate wrist-plate, behind A. 

Sa. l/s0 of Flywheel, — Besides those variations of speed which 
occur from stroke to stroke, which it is the business of the governor 
to check, there are variations within each single stroke due to the 
varying rate at ^vhich work is done on the crank-shaft during its 
revolution. I'o limit these is the function of the flywheel, which 
acts by forming a reswvoir of energy to be drawn upon during those 
parts of tlie revolution in which the work done on tlie shaft is less 
than the work done by the shaft, and to take up the surplus in those 
jiarts of the revolution in which the work done on the shaft is greater 
than the work done by it. This alternate storing and restoring of 
energy is accomplished by slight fluctuations of speed, whose range 
depends on the ratio which the alternate excess and defect of energy 
bears to the whole stock the flywheel holds in virtue of its motion. 
The effect of the flywheel may be studied by drawing a diagram 
of crank-effort, which shows the work done on the crank in tlie same 
way that the indicator diagram shows the work done on the piston. 
The same diagram serves another useful purpose in deterxnining the 
twisting aivl bending stress in the crank. 

The diagram of crank-effort is drawn by representing, in rcct* 
angiihir co-ordinates, the relation between the moment which the con- 
necting-rod exerts to turn the crank and the angle turned through by 
the crank. The moment exerted to turn the crank is readily found 
when the direction and magnitude of the thrust exerted by the 
connecting-rod on the crank-pin is known for successive points in 
the revolution, 

83, nftiienoe of the Inertia of the ReciprocaHng Masses. — This 
thrust de])ends not only on the resultant pressure of the steam on the 
piston but also on the inertia of the reciprocating masses. The mass 
of the piston, piston-rod, cross-head, and to some extent that of the 
ftonnecring-rod also, has to bo started and stopped in ejich half 
revolution, and in high-speed engines the forces concerned in this 
action are so large as to affect most materially not only the distribu- 
tion of crank-effort but also the stresses which the various parts 
have to be propcjrtioned to bear. The calculation of the stresses 
due to inertia in high-speed engines consequently forms an essential 
part of engine derign. Taking M to represent the whole reciprocat- 
ing mass, and a its acceleration at any instant in the direction of 
the piston's motion, the force required to produce this acceleration 
is Ma/g, and this quantity has to be deducted from the resultant 
pressure ot the sream^ in finding the effective thrust. The effect 
is to rerluce the effective thrust at the beginning of the stroke and 
to increase it at the end. The greatest acceleration a occurs in the 
extreme position of the piston, most distant from the crank-shaft 
centre, and its value there is -j- r/l) where r is the radius 

of the crank, I the length of the connecting-rod and n the number 
of turns per second. When the piston is in the other extreme 
position, nearest to the shaft, the value of a is — t/l). The 

exact calculation of inertia effects for the connecting-rod is com- 





Fig. 47. 
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plicated, but its influence on the thrust is approximatolv found by 
treating the mass of the rod as divided into two parts, one of which 
moves with the cross-head and is therefore an addition to therecipro- 
^ti^ system, while the other moves with the crank-pin and is 
therefore an addition to the revolving system* The mass may be 
divided for this purpose into parts which are inversely proportional 
to the distances of tho centre of / k k **1 

gravity from the cross-head and 
crank-pin respectively. By com- IIIIIIIIIIIIIIIIIIIIIIDw 
hining diagrams of the steam 
thrust and of the forces due to 
inertia a diagram is obtained 
showing the true thrust through- 
out the stroke. Fig. 47 gives an 
example : there tho line ab is 
drawn to show the inertia forces 
for an engine in which the con- 
necting-rod has 3j times the 
length of the crank. The straight 
line cd shows what the inertia 
force would be if the connecting-rod were 
long that the deviation 
neglected. 

The inertia t)£ the reciprocating parts imposes a limit on thts light- 
ness of engines of the piston and cylinder type. The jnoportion 
of weight to power is reduced by increasing mean piston sjieeds, 
but this process cannot be carried beyond a jioint at wliich the forces 
due to inertia become so groat as to produce unsafely high alternating 
stresses in the piston-rods and other parts, In some torpedo-boat 
desteoyers, where the reduction of weight has been carrietl as far 
as is practicable, the mean piston speed ap])roacheK 1200 ft. Tier 
minute with nearly aoo revolutions per minute and an 18 in. stroke. 
These engines develop 6000 h.p., and the weight of engines and 
boiler together is only 50 lb per indicated h.t). Such a figure is, 
however, to be regarded as exceptional; weights of 150 to 200 lt> 
per h.p. are more usual even in conditions like those of high-speed 
cruisers where saving of weight is specially desirable. 

84. Balancing. — Another aspect in which the inertia of the 
reciprocating parts is important is in regard to the balancing of tlic 
engine as a whole. Any forces required to accelerate the Tiiston 
and its attached parts produce reaction on the frame and becl-plate 
of tho engine, which will set up vibrational disturbances in the 
foundations and ground or the supporting structure. The olijecl 
of bs^ncing is to group tho masses in such a manner that their 
inertia effects more or less neutralir.e one another. This is eK|>ecially 
important in marine engines, where massive foundations are absent 
and where it may happen that the periodic imjiulscs due to wjjjiit 
of balance find sonxe portion of the hull fiee to re-spond synchronously 
with vibrations so violent as to be inconvcnienl and even dangerous. 
Even in land engines a want of balance causes enough vibration 
to constitute a serious nuisance in the neighbourhood. 

85. In considering the (juestion of balance, the system of eccentric- 
ally revolving masses and t he system of rccii>rocating masses have 
to l>e considered sepal atoly. A reciprocating mass such as a piston 
cannot bo balanced by the use of revolving masses, for the forces 
which are duo to the inertia of the piston necessarily act along the 
line of its stroke, while those duo to revolving masses are conlinually 
changing their direction. TJic inertia of each connecting-rod may 
be approximately treated by resolving its ma.ss into two coiisliluent.s, 
one of which moves with the crank-pin, and is therefore an addition 
to the revolving system, while tlitj other nuyves with the cross-head, 
and is therefore an addition to the reciprticating system. The mass 
of the rod may be divided for this purpose into parts wbicli are 
inversely proj)ortional to the distance.s of its centre of gravity trom 
the crank-pin and the croJis-hcad respectivcsly. Let M,, Mj,, &c., 
represent the various rvvolving musses, r^, &c., their effective 
radii of rotation, and &c.. their distances from any assumed 

plane of reference taken perpendicular to the shaft. Then the con- 
ditions nccc:.; ary for balcuice amongst Ihcmi are tiiat the vector 
sum of M r shall vanish, and also that the vector sum of M £i r shall 
vanish, this latter quantity being the resultant of Ihe moments 
of the centrifugal forces with respt?ct to the jdane of reference. In 
a four-crank engine there is no serious difficult> in arranging the 
revolving masses in such a nianm.T that these condilion.s shall be 
satisfied, so fax as those masses are concernTJd. The problem, as 
Ih-ofessor W. E. Palby has .shown, hjiids itself readily to graphical 
tre tment (see his treatise on Balancing of hngines). With 
respect to the reciprocating masses, a first approximation towards 
nalance is attained by satisfying the conditions which would secure 
balance if the motions were simply harmonic. These conditions 
arc identical with tho.se which have just been stated for the revolving 
masses, when r is interpreted as the semi-ainplitude of the harmonic 
motion. When the conditions in question arc sati.sfiecl, tlie only 
remaining source of disturbance is that which comes from tlie fact 
that the reciprocating masses are connected to thi; crank.s by rods 
of finite length; in other words, that the motions are not simply 
harmonic. For this reason the force required to accelerate each 
piston is greater when the piston is at the end of the stroke farthest 
frtim the shaft than when it is at thi^^other end, and consequently 
the balance, which would be perfect if the rormecHng rods were 
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indefinitely long, is disturbed by the presence of forces which vary 
periodically with a frequency twice that of the rotation. When 
three cranks, 120^ apart, are employed, it will be found that the 
effect of the shortness of the connecting-rods in causing forces to 
act in the line of the stroke is reduced to a couple tending to tilt the 
engine in a fore and aft direction, which may in its turn be balanced 
by using a second set of three cranks on the same shaft, the second 
set being so arranged that the couple to which it gives rise neutralizes 
the couple due to the first set. A six-crank engine may be arranged 
In this way to secure an extremely close approximation to per- 
fect balance, and the same stale of balance can be secured when the 
number of cranks is reduced to five. 

86. The most usual arrangement adopted in marine engines, when 
questions of balance are taken into account, is to have four cranks, 
and consequently four sets of reciprocating masses. In the ** Yarrow- 
Schlick-Tweedy ” system of balancing engines four cranks arc 
employed, and by adjusting the relative weights of the four pistons, 
as well as their distances apart, and by selecting suitable angles for 
the relative positions of the cranks (differing somewhat from 90®), 
a close approximation to complete balance is obtained. In triple 
expansion this arrangement is readily applied when two low-pressure 
cylinders are used instead of one, the steam from the intermediate 
cylinder being divided between them, and it is also of course appli- 
cable to quadniple expansion engines. 

87. In this connexion mention may be made of a type of engine 
which has been used in various electric power stations, especiallv 
in America, in which a revolving mass might be employed to balance 
completely the inertia effects of two pistons. This is a compound 
engine in which the cylinders stand at right angles to one another, 
one being horizontal and the other vertical. If the piston masses 
were made equal it is clear that the inertia effect of a revolving mass 
could be resolved into two components which would balance both. 
It does not appear, however, that advantage has been taken of this 
property in the design of actual engines of this type. In the Ixmdon 
County Council power station at Greenwich, where the engines arc 
of this class, the unbalanced effects of inertia are so considerable 
as to affect the instruments at the Observatory half a mile away. 
One of the conspicuous merits of the steam turbine is that it avoids 
the use of reciprocating parts and so escapes the inconveniences 
and limitations to which the inertia of reciprocating parts gives 
rise. 

88. Types of Engine, — In classifying engines with regard to 
their general arrangement of parts and mode of working, account 
has to be taken of a considerable number of independent charac- 
teristics. Wc have first a general division into condensing and 
non-condensing engines, with a subdivision of the condensing 
class into those which act by surface condensation and those 
which use injection. Next there is the division into compound 
and non-compound, with a further classification of the former 
as double-, triple- or quadruple-expansion engines. Again, 
engines may be classed as single or double-acting, according as 
the steam acts on one or alternately on both sides of the piston. 
Again, a few engines — such as steam hammers and certain kinds 
of steam pumps — are non-rota five, that is to say, the reciprocating 
motion of the piston does work simply on a reciprocating piece; 
but generally an engine does work on a continuously revdlving 
shaft, and is termed rotative. In most cases the crank-pin 
of the revolving shaft is connected directly with the piston-rod 
by a connecting-rod, and the engine is then said to be direct- 
acting*, in other cases, of which the ordinary beam engine is the 
most important example, a lever is interposed between the 
piston and the connecting-rod. The same distinction applies to 
non-rotativc pumping engines, in some of which the piston acts 
directly on the pump-rod, while in others it acts through a beam. 
The position of the cylinder is another element of classification, 
giving horizontal, vertical and inclined cylinder engines. Many 
vertical engines are further distingui.shcd as belonging to the 
inverted cylinder class ; that is to say, the cylinder is above the con- 
necting-rod and crank. In oscillating cylinder engines th<.‘ 
connecting-rod is dispensed with; the piston-rod works on the 
crank-pin, and the cylinder oscillates on trunnions to allow 
the piston-rod to follow the crank-pin round its circular path. In 
trunk enoin^js the piston-rod is dispensed with; the connecji|g- 
rod extends as far as the piston, to which it is jointed,igiMya 
trunk or tubular extension of the piston, through the jcij^der 
cover, gives room for the rod to oscillate. In ro/afy* iSfgines 
there is no piston in the ordinary sense; the s^eam does 
work on a revolving piece, and the. necessity is thus avoided 
of afterwards converting reciprocating into rotary motion. 
Steam turbines may, in onib sense, be regarded as an extreme 
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development of the rotary type; but they are distinct from all 
other steam engines in this that their action depends on the 
kinetic energy of the steam. 

89. Beam Engines. — In the single-acting atmospheric engine 
of Newcomen the beam was a necessary feature; the use of water- 
packing for the piston reejuired that the piston should move 
down in the working stroke, and a beam was needed to let the 
counterpoise pull the piston up. Watt’s improvements made 
the beam no longer necessary; and in one of the forms he 
designed it was discarded — ^namely, in the form of pumping 
en§;ine known as the Bull engine, in which a vertical inverted 
cylinder stands over and acts directly on the pump-rod. But the 
beam type was generally retained by Watt, and for many years it 
remained a favourite with builders of engines of the larger class. 
The beam formed a convenient driver for pump-rods and valve- 
rods; and the parallel motion {q.v.) invented by Watt as a means 
of guiding the piston-rod, which could easily be applied to a 
beam engine, was, in the early days of engine-building, an easier 
thing to construct than the plane surfaces which are the natural 
guides of the piston-rod in a direct-acting engine. In modern 
practice the direct-acting type has to a very great extent dis- 
placed the beam type. For mill-driving and the general purposes 
of a rotative engine the beam type is now rarely chosen. In 
pumping engines it is somewhat more common, but even there 
the direct-acting forms are generally preferred. 

90. Direct-Acting Engines. — Of direct-acting engines the liori- 
zontal type has in general the advantage of greater ac^ccssibility, 
but the vertical economizes floor space. In small forms the 
engine is generally self-contained, that is to say, a single frame 
or bed-plate carries all the parts including the main be^irings 
in which the crank-shaft with its flywheel turns. The frame 
often takes what is called a girder shape, which brings a portion 
of it into a favourable position for taking the thrust between 
the cylinder and the c!rank-shaft bearings and allows two surfaces 
to be formed on the frame to serve as guides for the cros.s-head. 
When a condenser is used with a horizontal engine it is usuall)' 
placed behind the cylinder, and the air-pump, which is within 
the condenser, has a horizontal plunger or piston on a “ tail- 
rod ’’ or continuation of the main piston-rod through the back 
cover of the cylinder. In large horizontal engines the condenser 
generally stands in a well below, and its pump, which is vertical, 
is driven by means of a bell-crank lever attached by a link to 
the engine cross-head. 

91. Coupled Engines. — Whon uniformity of driving effort 
or the absence of dead points is important, two independent 
cylinders often work on the same shaft by cranks at right angles 
to eAch other. Such engines, which are called “ coupled,” can 
start readily from any position; the ordinary locomotive engine 
is an example. Winding engines for mines and (collieries, 
in which ease of starting, stopping and reversing is essential, 
are very generally made by coupling a pair of cylinders on 
opposite sides of the winding drum with link motions as the 
means of operating the valves. 

92. Compound Engines, Coupled or Tandem. — Large direct- 
acting engines are usually compounded either by having a 
high- and a low-pressure cylinder side by side, with cranks at 
right angles, or by putting one cylinder behind the other with 
the axes of both in tlie same line. The latter is called the 
tandem arrangement. In a tandem engine, since the pistons 
agree in pliase, the steam may expand directly from the small 
ipto ithe large cylinder. But the connecting-pipe and steam 

form a receiver of considerable size, and to avoid loss by 
” the .supply of steam to the large cylinder is cut off 
l)efore the end of the stroke. For mill engines the com- 
TSound tandem and compound coupled types of engine are the 
most usual. The high-pressure cylinder is very generallv fitted 
with Corliss or other trip-gear.. 

93. Jet and Surface Condensation. — In land engines using 
condensation the jet form of condenser is common, but surface 
cond<insation is resorted to wlien the available water-supply is 
imsuited for boiler teed. When there is no large supply of 
condensing water a very fair vacuum can be obtained hy using 
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an evaporative condenser, consisting of a stack of pipes into which 
the exhaust steanri is admitted and over which a small amount 
of cooling water is allowed to drip. This water is evaporated 
by the heat whicJi is extracted in condensing the steam within. 
Such a condenser is placed in the open, generally on a roof 
where the air has free access. The amount of water it uses need 
not exceed the amount of steam that is condensed, and is there- 
fore a very small fraction of the amount requir^ in a jet or 
surface condenser, 

94. High-Speed Direct-Acting Engines , — Prior to the advent 
of the steam turbine the demand for engines suitable for driving 
electric generators without the intervention of a belt led to tlie 
introduction of various forms of direct-acting engine adapted 
to run at a high speed. Some of these were single acting, steam 
being admitted to one side of the piston only, generally the back, 
with the result that the rods could be kept in a state of thrust 
throughout the revolution, and alternations of stress in them 
and at the joints thereby avoided, together with the knocking 
and wear of the Injuring brasses which it is apt to cause. To 
secure, however, that tlie connecting-rod should always push 
and never pull against the crank-pin there had to be much 
cushioning during the out stroke on account of the fact tliat 
from about the middle of that stroke to the end the reciprocat- 
ing mass was being retarded. In engines designed by P. W. 
Willans, which were highly successful examples of this class, 
the cushioning was provided by means of a supplementary 
piston which compressed air during the out stroke; the energy 
which the reciprocating masses had to part with in losing their 
motion during the second half of the out stroke was stored in 
this air and was restored in the succeeding down stroke. 

Willans obtained compound or triple expansion by mounting 
two or three cylinders m tandem in a vertical line, with the 
air-compressing piston below them in the form of a trunk which 
served also as a guide for the cross-head. The piston-rod was 
hollow and within it there was a valve-rod carrying piston 
valves for the admission and release of the steam. The valvt*- 
ind was worktid by an eccentric on the crank-pin which gave 
it the proper relative motion with respect to the liollow piston 
within which it works. The engine was entirely enclosed in 
a casing the bottom of which formed an oil bath in which the 
cranks splashed to ensure ample lubrication. These engines 
for a time had much vogue and gave good results. Many of 
them are in use in electric light stations and elsewhere, but the 
tendency now is to use turbines for this class of work, and even 
in cases where reciprocating engines are preferred they are now 
more usually of the double-acting type, which has the advantage 
of giving a grcattjr output of power for the same weight. 

95. Double-Acting High-Speed Engines , — Of double-acting 
high-sy)eed engines an interesting form is that of Messrs Beiliss 
and Morcom, the chief distindive feature of which is the use 
of forced lubrication at the pin joints and shaft bearings. In 
a doublc-actmg engine, where the tlmist acts alternately on 
one and the other side of the crank-pins and cross-head pins, 
high frequency of stroke tends to produce much knocking ancl 
wear unless the brasses are very closely adjusted, and in tlwt 
case the pins are liable to get hot, and to ** seize ” by expanding 
sufficiently to fill the small clearance. This difficulty, which 
exists when lubrication is carried out in the ordinary way, 
is overcome in the Beiliss engine by feeding the bearings with 
a continuous supply of oil, which is pumped in under a pressure 
of about 15 lb per sq. in. TJie presence of a film of oil 
is thereby continuously secured, and knocking is prevented 
although the brasses are not set very close. Notable examples 
in which double action is combined with a relatively high 
frequency of stroke are found in naval engineering practi(je, 
especially in the engines of high-speed cruisers and torpedo- 
boat destroyers. As a rule these engmes employ triple expansion 
with four cranks and four cylinders, the third stage of the expan- 
sion being performed in two cylinders, which divide the steam 
between them. But in this field also the steam turbine is 
rapidly displacing the reciprocating type, 

96. Pumping Engines , — In engines for pumping or for 
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blowing air it is not essential to drive a revolving snaft, and 
in many forms the reciprociiting motion of the steam piston is 
applied directly or through a beam to produce tl)c reciprocating 
motion of the pump-piston or plunger. On the other hand, 
pumping engines are frequently made rotative for the sake of 
adding a flywheel. 

Fig. 48 shows a compound inverted vertical pumping engine 
of the non-rotative class by Messrs Hathorn, Davey Co. 
Steam is distributed through lift valves, and the distribution 



Fig. 48. — Vertical Non-Kotalive Pumping Engine, 
of steam is controlled by means of a cataract, whicli makes the 
pistons pause at the end of each stroke. 'I he pistons arc in 
line with two pump-rods, and are coupled by an inverted beam 
which gives guidance to the cross-heads by means of an approxi- 
mate straight-line motion. Engines of this kind, like the old 
Cornish pump, arc able to work expansively against a uniform 
resistance without a flywheel in conse(|ucnce of the great 
inertia of the reciprocating pieces which include long massivi* 
pump-rods. Notwithstanding the low frecjucncy of the strokes, 
enough energy is stored in the moving rods to eounterbalanctJ 
the inequalities of steam thrust, and the rate of acceleration of 
the system adjusts itself to give, at tluj plimgcjr end, tlu; nearly 
uniform effort whieli the pump recjuircs. In other words, the 
motion, instead of being almost simj)le liarmonic as it is in 
rotative engincjs, is sucli that the form of the inertia curve when 
drawn as in fig. 47 is nearly the same as Ih it of the steam airvc, 
with the result that the distance between the two, which re 
presents the net effort on the pump-plunger, is nearly con 
stant. The mtissive pump-rods act in such a way as to form a 
reciprocating equivalent of a flywheel. 

97. It is, however, only to d(jep well pumping that this 
applies, and a very numerous class of direct-acting steam pumps 
have too little mass in their reciprocating parts to aliow such 
an adjustment to take place. A familiar example is the small 
donkey pump used for feeding boilers, in which the steam- 
piston and pump-plunger are on one and the same rod. In 
some of these pumps a rotative element is introduced, partly 
to secure steadiness of working and partly for convenience in 
working the valves. But many pumps of this class are entirely 
non-rotative, and in such t:asc.s the steam is generally admitted 
throughout the stroke without expansion. In some of them 
the valve is worked by tappets from the piston-rod. In the 
Blake steam pump a tappet worked by the piston as it reaches 
each end of its stroke throws over an auxiliary steam- valve, 
which admits steam to one or other side of an auxiliary piston 
carrying the main slide-valve. 

98. Worthington Engines,— \n the Worthington pumping 
engine two steam cylinders are placed side by side, each work- 
ing its own pump-piston. The piston-rod of each is connected 
by a short link to a swinging bar, which actuates t he slide-valve 
of the other steam cylinder. In this way one piston begiris 
its stroke when the motion of the other is about to cease, and a 
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smooth and continuous action is secured. These engines have 
been extensively applied, on a large scale, to raise water for the 
supjply of towns and to force oil through “ pipe-lines in the 
United States. In the larger sizes they are made compound, 
each high-pressure cylinder having a low-pressure cylinder 
tandem with it on the same rod. To allow of expansive working 
a device is added which compensates for the inequality of effort 

resulting from an early cut-off. A 
cross-head A (fig. 49) fixed to each 
of the piston-rods is connected to 
the piston-rods of a pair of oscillat- 
ing cylinders B, B, which contain 
water and communicate with a 
reservoir full of air compressed to 
a pressure of about 300 lb per square 
inch. When the stroke (which 
takes place in the direction of the 
arrow) begins the pistons arc at first 
forced in, and work is at first done 
by the main piston-rod, through the compensating cylinders 
B, B, on the compressed air in the reservoir. This continues 
until the cross-head has advanced so that the cylinders stand 
at right angles to the line of stroke. Then for the remainder 
of the stroke the comp nsating cylinders assist in driving the 
main piston, and the compressed air gives out the energy which 
it stored in the earlier portion. The volume of the air reservoir 
is so much greater than the volume of the cylinders B, B, that 
the air pressure remains nearly constant throughout the stroke. 
Any leakage from the cylinder or reservoir in made good by a 
small pump which the engine drives. 

99. Pidsometer. — Hall’s “ pulsometer ” is a peculiar pump- 
ing engine without cylinder or piston, which may be regarded 
as the modern representative of the 
engine of Savery. The rcctional view, 
fig. 50, shows its principal parts. There 
are two chambers A, A', narrowing 
towards the top, where the steam-pipe 
B enters. A ball-valve C allows steam to 
pass into one of the chambers and closes 
the other. Steam entering (say) the 
right-hand chamber forces water out of it 
past the clack-valve V into a delivery 
passage D, which is connected with an 
air-vessel. When the water level in A 
sinks so far that steam begins to blow 
through the delivery passage, the water 
^d steam are disturbed and so brought 
into intimate ontact, the steam in A 
is condensed, and a partial vacuum is 
formed. This causes the ball-valve C to 
the top of A, while water rises fr m the 
suction-pipe E to fill that chamber. At the same time 
steam begins to enter the other chamber A', discharging 
watei' from it, and the same series of actions is repeated in 
either chamber alternately. While the water is being driven 
out there is comparatively little condensation of steam, partly 
because the shape of the vessel does not promote the formation 
of eddies, and partly because there is a cushion of air between 
the steam and the water. Near the top of each chamber is a 
small air-valve opening inwards, which allows a little air to enter 
each time a vacuum is formed. When any steam is condensed, 
the air mixed with it remains on the cold surface and forms a 
non-conducting layer. The pulsometer is, of course, far from 
efficient as a thermodynamic engine, but its suitability for 
situations where other steam pumps cannot be used, and the 
extreme simplicity of its working parts, make it valuable in 
certain cases. 

^ 100. Rotary Engines, — From the earliest days of the rota- 
tive engine attempts have been made to avoid the intermittent 
reciprocating motion which an ordinary piston engine first 
produces and then converts into motion of rotation. Murdoch, 
the contemporary of Watt, proposed an engine consisting of a 1 



FlG. 50.— Pulsometer. 
rock over and close 



pair of spur-wheels gearing with one another in a chamber 
through which steam passed by being carried round the outer 
sides of the wheels in the spaces between successive teeth. 

In Dudgeon’s wheel engine the steam was admitted by ports 
in side-plates into the dearance space behind teeth in gear 
with one another, just after they had passed the line of centres. 
From that point to the end of the arc of contact the clearance 
space increased in volume; and it was therefore possible, by 
stopping the admission of steam at an intermediate point, to 
work expansively. The difficulty of maintaining steam-tight 
connexion between the teeth and the side-plates on which the 
faces of the wheels slide is obvious; and the same difficulty has 
prevented the success of many other forms of rotary engine. 
These have been devised in immense variety, in many cases, it 
would seem, with the idea that a distinct mechanical advantage 
was to be secured by avoiding the reciprocating motion of a 
piston. In point of fact, however, very few forms entirely 
escape having pieces with reciprocating motion. In all rotary 
engines, with the exception of steam turbines — where work is 
done not by pressure but by the kinetic impulse of steam— 
there are steam chambers which alternately expand and con- 
tract in volume, and this action usually takes place through a 
more or less veiled reciprocation of working parts. So long as 
engines work at a moderate speed there is little advantage in 
avoiding reciprocation; the alternate starting and stopping of 
piston and piston-rod does not affect materially the frictional 
efficiency, throws no deleterious strain on the joints, and need 
not disturb the equilibrium of the machine as a whole. The 
case is different when very high speeds are concerned; it is then 
desirable as far as possible to limit the amount of reciprocating 
motion and to reduce the masses that partake in it. 

101. Types of Marine Engines, — ^Thc early .steamers were 
fitted with paddle-wheels, and the engines used to drive them 
were for the most part modified beam engines. Bell’s ** Comet ” 
was driven by a species of inverted beam engine, and another 
form of inverted beam, known as the side-lever engine, was for 
long a favourite with marine engineers. In the side-lever 
engine the cylinder was vertical, and the piston-rod projected 
through the top. From a crosshead on the rod a pair of links, 
one on each side of the cylinder, led down to the ends of a pair 
of horizontal beams or levers below, which oscillated about a 
fixed gudgeon at or near the middle of their length. The two 
levers were joined at their other ends by a cross-tail, from which 
a connecting-rod was taken to the crank above. The side- 
lever engine in now obsolete. In American practice, engines 
of the beam type, with a braced-beam supported on A frames 
above the deck, are still common in river-steamers and coasters. 
An old form of direct-acting paddle engine was the steeple 
engine, in which the cylinder was set vertically below the crank. 
Two piston-rods projected through the top of the cylinder, one 
on each side of the shaft and of the crank. They were united 
by a crosshead sliding in vertical guides, and from this a return- 
connecting-rod led to the crank. Mo<lern paddle-wheel engines 
are usually of one of the following types, (i) In oscillating 
cylinder engines the cylinders are set under the crank-shaft, 
and the piston-rods are directly connected to the cranks. The 
cylinders are supported on trunnions which give them the neces- 
sary freedom of oscillation to follow the movement of the crank. 
Steam is admitted through the trunnions to slide-valves on 
the sides of the cylinders. In some instances the mean position 
of the cylinders is inclined instead of vertical; and oscillating 
engines have been arranged with one cylinder before and another 
behind the shaft, both pistons working on one crank. The 
oscillating cylinder t5q)e is best adapted for what would now 
be consider^ comparatively low pressures of steam. (2) 
Diagonal engines are direct-acting engines of the ordinary 
connecting-rod tjrpe, with the cylinders fixed on an inclined 
bed and the guides sloping up towards the .shaft. 

When the screw-propeller b^n to take the place of paddle- 
wheels in ocean steamers, the increased speed which it required 
was at first supplied by using spur-wheel gearing in conjunction 
with one of the forms of engines then usual in paddle steamers. 
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^tcr a time types of engine better suited to the screw were 
introduced^ and were driven inat enough to be connected 
directly to the screw-shaft. The smallness of the horizontal 
space on either side of the shaft formed an obstacle to the use 
of horizontal engines^ but this difficulty was overcome in several 
ways. In Penn’s trunk engine, now obsolete, the engine was 
shortened by attaching the connecting-rod directly to the 
piston, and using a hollow piston-rod, called a trunk, large 
enough to allow the connecting-rod to oscillate inside it. The 
return-connecting-rod engine was another horizontal form at 
one time used in the British navy. It was a steeple engine 
placed horizontally, with two, and in some cases four, piston- 
rods in each cylinder. The piston-rods passed clear of the 
shaft and the crank, and were joined beyond it in a guided 
crosshead, from which a connecting-rod returned. 

102. Inverted Vertical Engines. in the navy and in 
merchant ocean steamers one general type of engine is universal, 
where the reciprocating engine has not yet been displaced by 
the steam turbine. This is the inverted vertical direct-acting 
engine, with two or more cylinders placed side by side directly 
over the shaft. 1 wo, three and four cranks arc employed, 
the arrangement with four cranks being specially suitable, as 
has already been pointed out, when the balance of the engine 
at high speeds has to be secured. As a rule naval engines arc 
triple compound, and those of merchant vessels either triple 
or quadruple. In vessels of high speed and power the engines 
are arranged in twin sets, on two shafts with twin screw 
propellers. 

The marine engine is alw'ays furnished with a surface con- 
denser, consisting of a multitude of brass tubes about | in. in 
diameter cooled by sea-water which is aiuscd to circulate 
through the condenser by means of a circulating pump. This 
pump and also the air-pump is often driven independently of 
the main engine. 

103. It is in marine practice tliat the largest examples of 
engines are to be found. The triple expansion engines of the 
“ Campania ” and Lucania/’ which develop 30,000 h.p., 
consist of twin sets, on two shafts, each set having three cranks 
and five cylinders, two of 37 in., one of 79 in. and two of 98 in. 
diameter, with a stroke of 69 in. In the Kaiser Wilhelm 
der Grosse ’’ engines of the same power are arranged in twin 
sets, each set consisting of four ( ylinders, one of 52 in. diameter, 
one of 89 and two of 96*4, the four giving triple expansion and 
working on four cranks. The “ Deutschland ” develops 36,000 
h.p. with twin sets, each of which comprises two 36 6-in. 
cylinders, one 73*6-in., one i03-9-in. and two 106’3-in. with a 
stroke of 72-8 in. In the “ Kaiser Wilhelm II.” each of the twin 
shafts is driven by two 3-crank 4-cylindcr quadruple expan- 
sion engines, the diameters being 37-4, 49-2, 74*8 and 112*2 in. 
and a .stroke of 70*9 in. with a working pressure of 225 It) 
per sejuare inch these engines develop in all 40,000 h.p. I'hese 
are examples of the most powerful reciprocating engines used 
in the propulsion of ships, but the successful application of the 
Parsons turbine to marine use has enabled even these powers 
to be greatly surpassed. 

104. Locomotive Engines* — ^The ordinary locomotive consists 
of a pair of direct-acting horizontal or nearly horizontal engines, 
fixed in a rigid frame under the front end of the boiler, and 
coupled to the same shaft by cranks at right angles, each with a 
single slide-valve worked by a link-motion, or by a form of radial 
gear. The engine is non-condensing, except in a very few 
special cases, and the exhaust steam, delivered at the base of 
the funnel through a blast-pipe, serves to produce a draught of 
air through the furnace. In some instances a portion of the 
exhaust steam, amounting to about one-fifth of the whole, is 
diverted to heat the feed-water. In tank engines the feed- 
water is carried in tanks on the engine itself; in other engines 
it is carried behind in a tender. 

On the shaft are a pair of driving-wheels, whose frictional 
adhesion to the rails furnishes the necessary tractive force. In 
some engines a single pair of driving-wheels are used; in many | 
more a greater tractive force is secured by having two equal | 
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driving-wheels on each side, connected by a coupling-rod be* 
tween pins on the outside of the wheels. In some engines a still 
greater proportion of the whole weight is utilized to give 
tractive force by coupling three or more wheels on each side* 

It is now general to have under the front of the engine two or 
four smaller wheels which do not form part of the driving system. 
These are carried in a hogie^ that is, a small truck upon which the 
front end of the boiler rests by a swivel-pin or plate which allows 
the bogie to turn, so as to adapt itself to curves in the line, and 
thus obviate the grinding of tyres and danger of do ailment which 
would be caused by using a long rigid wheel base. The bogie 
appears to have been of English origin;' it was brought into 
general use in America, and is now common in English as well 
as in American practice. Instead of a four-wheeled bogie, a 
single pair of leading wheels arc also used, c.arried by a Bissel 
pony truck, which has a swing-bolster pivoted by a radius bar 
about a point some distance behind the axis of the wheels. This 
has the advantage of combining lateral with radial movement 
of the wheels, both being required if the wheel base is to be 
properly accommodated to the curve. Another method of 
getting lateral and radial freedom is the plan u.sed by F, W. 
Wel)b of carrying the leading axle in a box curved to the arc 
of a cirede, and free to slide laterally fur a short distance, under 
the control of springs, in curved guides.- 

In inside-cylinder engines the cylinders are placed side by 
side within the frame of the engine, and their connecting-rods 
work on cranks in the driving shaft. In outside-cylinder engines 
the cylinders are spread apart far enough to lie outside the frame 
of the engine, and to work on crank-pins on the outsides of the 
driving wheels. This dispenses with the cranked axle, which 
is the weakest part of a locomotive engine. Owing to the 
frequent alternation of strain to which it is subject, a locomotive? 
crank axle is peculiarly liable to rupture, and has to be removed 
after a certain amount of use. 

The outside-cylinder type is adopted by several British makers; 
in America it is almost universal. 

There the cylinders arc in castings which 
are bolted together to form a saddle on 
which the bottom of the srnoke-bux sits. 

The slide-valves are on the tops of the 
cylinders, and are worked through rock- 
ing levers from an ordinary link-motion. 

Fig. 51, which is a half section through 
one cylinder of an American locomotive, 
by the Baldwin Company of Philadelphia, 
sh ws the position of the cylinders and 
valves. 

In inside-cylinder engines the slide- 
valves are frequently placed back to 
back in a single valve-chest between the 
cylinders. The width of the engine 
within the frame ieave.s little room for 
them there, and they arc reduced to the 
flatte.st possible form, in some cases with 
split ports, half above and half below a 
partition in a central horizontal plane. In some engines the valves 
arc below the cylinders : in many others the valves work on 
horizontal planes above the cylinders; this position is specially 
suitable when some form of radial gear is used instead of the 
link-motion. Radial valve-gears have the advantnge, which 
is of considerable moment in inside-cylinder engines, that a 
part of the shaft’s length which would otherwise be needed 
for eccentrics is available to increase the width of main bearings 
and crank-pin.s, and to strengthen the crank-cheeks. 

The principle of compounding has often been applied to 
locomotive engines, but without much advantage. On this 
subjeti: the reader should refer to the article Railway : 

8 Locomotive Pmer. A more important modern departure is 
the use of highly superheated steam, which in many locomotives 
has bec’n attended with conspicuous success. 

* Pfoc* Inst, Civ, Eng, liii. l p. 

^ Proc, Inst, Mech. Eng. 
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105. Steam Turbines.Steam turbines are distinguished from 
all otb^ types of steam engine by the fact that their action 
involves a double transformation of energy. The heat^ ener^ 
present in the steam is first employed to set the steam itself in 
mbtioh/ giving it kinetic energy^ and this in turn is employed 
to do work on the turbine blades, A brief account of the main 
I^inciples involved will make the action of the various types of 
steam turbine more intelligible. 

106. Theory of the Steam-jet . — Conaider an element of steam, of 

unit TOAns, acquiring kinetic energy in the expansion of the steam 
through a nozzle or other channd, fi'om a re^on of pressure to 
avegion of lower pressure ^g. Its volume changes from v, to Vg in 
the process. The work done upon it by steam fi'om behind is p^Vy 
The work which it does on the steam in front is p^v^. The net 
amount of work done upon it is therefore p.Vi — p^v^. Its velocity 
changes from Vj to Vj,; the kinetic energy which it gains is therefore 
(Vg8 — The internal energy changes from to Eg. Hence 

by the conservation of energy 

(V,* - « J{K, - Ei) -f p,Vj ^ P4>^ 

which may be written 

W- V,6)/ag = J(I,-Ig), 


where I is the total lieat (§ 31), which is ^ual to £ -f pe/J. It is 
assumed here that the action is adiabatic in the sense that no heat 
is received by the steam or given up by it to other bodies as the 
process goes on. 

' It is usual to speak of the change of I as the ** heat drop ** which 
the steam undergoes in acquiring velocity. When the heat drop 
is known the gain in velocity is readily found , as above. In determin- 
ing the best drop account ‘must, of course, be taken of the wetness 
of the steam, or of its superheat if it has any. Thus, for superhea ted 
steam I » If + « , where is the total heat of saturated steam 
at the same pressure and — /) represents the heat taken up in 
the process of superheating to the actual temperature V from the 
temperature of saturation U And for wet steam 1 •==* Iw -f where 
Xw is the total heat of wator, L the le.tent heat, and is the dryness 
fraction. 

During this process of expansion, which we assume to be adialmtic, 
the steam becomes wet, and the value of q accordingly falls. As 
has been shown in § 36, the dryness may Ijc found at any stage in 
adiabatic expansion from the formula— > 

,_£(»* + log. a). 


or it may lie determined by measurement from the entxx>py»tc:mpera- 
turc diagram. A still more convenient diagram in wluch the heat 
drop can be directly measured is one introduced by Mollicr, in which 
the co-ordinates are the entropy and the total heat (r.ec Mollier, 
loc. cit., or Ewing's Steam Enqtne), 

Xhe pressure- volume diagram gives a very useful alLomativc 

means of iiiuilng the heat drop 
fir energy availaolc for trans- 
formation. Consider steam or 
any other gas sujiplied at 
pressure p, and expanding to 
pressure p^, at which pressure 
It is discliarged. Tlie work 

“C which it does is measured by 

the area ABCD of the pressure- 

volume diagram (ng. 52), 
namely. 



Volume 

Fig. 52. 



If this work is wholly done upon this steam in giving it velocity, 
the kinetic energy acquired is equal to it, that is 


f^Vdp 

Wc have already seen (§ 41) that in adiabatic expansion this integial 
measures the heat drop, being equal to I, — Ig. 

If the mode of expansion is such as to make ptr' ^ constant, n 
being any index, then 



where D is the ratio in \\*hich the pressure falls, namely pjpy 
Now the adiabatic expansion of steam, starting from an initially 
dry saturated state, is very approximately represented by the formum 
a- constant. Hence the area of the pressure-volume diagram, 
which under these couditions measures the work tlieoreticall’^* 
obtainable, is equal to 8*41 (x — a quantity which will 

be found on evaluation to agm closely with the value of — Ig. 

.(Ta7. Form of the Jet in AdiabaHs Expansion . — expansion pro- 


ceeds the volume of the steam, per pound, at any stage is found by 
multiplying the volume of i lb of saturated steam, at the pressure 
then reached, by the dryness fraction q. On comparing the vdocity 
acquired at any intermediate stage of expansion — as calculated 
from the heat drop down to that stage^-with the increase in volume, 
it will be found that in the earliest stages the gain in velocity is 
relatively great, but as expansion proce^ the increase in volume 
outstrips the increase in velocity. Hence the proper form for a 
nozzle to give adiabatic expansion is one in which the area of section 
at first contracts and afterwards becomes enlarged. The aiea of 
section to be provided lor the discharge is found by dividing the 
volume V at each stage of the velocity V acquired up to that stage, 

I and the ratio v/V at first diminishes and afterwards increases as 
the expansion proceeds. Take, for instance, as a numerical example, 

I a case in which dry saturated steam is admitted to a nozzle at an 
absolute pressure of 213 lb per sq. in., and expands adiabatically. 
giving itself velocity, until the pressure falls to 17 per sq. in. II 
will found on working out numerical values that until the pressure 
falls to about 123 lb per sq. in. the steam is gaining velocity so rapidly 
that though its volume is expanding the stream-Unes are convergent. 
Below that pressure, however, the augmentation of volume is rela- 
tively so great that a larger and larger area of section has to be 
provided for the flow. Thus, when the pressure is 123 lb per sq. in. 
the dryness q is 0-96, the volume per pound is 3‘5X cub. ft., the 
heat drop is 25} thermal units, giving a velocity of 1 5x0 ft. per second. 
Consequently, the area of the stream is 0*00233 sq. ft. per pound of 
flow, and this is the minimum value. When the pressure falls 
to 17 n> per sq. in. the dryness q is 0784, the volume per pound 
is X57‘8 cub. ft. the heat drop is X757 thermal units, giving a 
velocity of 3980 ft. per second, and consequently the area of the 
stream is 0*0396 sq. ft. per pound of flow. 

xo8. De LavaVs Divergent Nozzle , — It is on this basis that De 
Laval's divergent nozzle is designed. The " throat or smallest 
section is approached by a more or less rounded envrance, allowing 
the stream-tins.«i to converge, and from the throat outwards the nozzle 
expands in any gradual manner^ generally in fact as a simple cone 
(fig. 33). In the example just 
^ven the final area 01 section 
would be seventeen times that 
of the throat to provide for 
adiabatic expansion down to 
a pressure of i *7 Jb per sq. in. 

With any final area less than 
this the pressure at exit would Fig 

l)e higher than 1 7 lb; it would ’ 

in fact adjust itself to give a value of v/V corresponding to 
the area, and the remainder of the pressure drop would be wasted. 
For expansion to atmospheric pressure (14*7 per sq, in.) the area 
at exit would be 3*14 times that of the Inroat. 

The equation of velocity 



2g n—i\ 


D 


«.i\ 


may ho applied to calculate generally the discharge per square foot of 
stream section, and hence to find at what point in the fall of prcssiirt.* 
this discharge becomes a maximum — ^in other words, to determine 
the pressure at the throat. Since pv^ -* p^v^** 

.U 

V » Vj/D'"'’ where D — p/p^. 

The discharge per square foot when the volume is v is 




Q will be a maximum when dQfdD is zero, which occurs when 



This result is general for any gas. Will; saturated steam, n being 
1*133, Q S’ maximum when D ««« 0*577, lliat is to say, the pressure 
at the throat is 57*7 % of the initial pressure, a result whicii agrees 
with the figures quoted above for a particular case. 

The maximum value of Q, namely the discharge in pounds per 
square foot at the throat, is 

and the velocity there is 3*85 In these expressions p^ is the 

initial pressure in pounds per square foot. 

109. From these considerations it follows that, provided the final 
pressure is less than 0*377 times the initial pressure, the total dis- 
charge depends simply on the least area oi section of the nozzle 
and on the initial pressure, and is independent of the final pressure. 
By continuing the expansion in a divergent nozzle, after the throat 
is passed, the amount of discharge is not increased, but the steam 
is caused to acquire a greater velocity of exit, namely the velocit}^ 
corresponding to the augmented pressure range. 

no. When the pressure drop is small (p^ greater than 0*577 Pi) 
the full velocity due to the drop is obtains vithoia the use 01 a 
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divtrgent nozzle. Thi8 is the case, for instance, in the Parson^ 
turbine, where the whole expansion is c^ivided into many stages each 
of which involves only a small drop in pressure. 

III. Inflwfnce of Friction * — We have dealt so far with the ideal 
case of no friction, and have taken the whole work of expansion as 
going to produce kinetic energy' in the jet. But under real condi- 
tions there is a progressive dissipation of energy through friction ; 
as expansion process the steam loses part ol its kinetic energy 
which is restored to it as heat. Thus, at cveiy stage in the process 
the velocity acquired is less 1 han it would be in frictionless adiabatic ex- 
pansion, but the steam is drier and its volume is greater in consequence 
of the restored heat. Referring to the entropy-temperature diagram 
(fig, 5^) the process of expansion under 
conditions involving friction is represented 
not by the adiabatic line cd but by some 
such line as eg lying between the adiabatic 
line and the saturation line cf* Tlic final 
condition of dryness is agjaf instead of 
adjaf. During this expansion the effect 
of friction, as regards the entropy, is 
equivalent to the communication to the 
substance of a quantity of heat repre- 
, Sen ted by the area pegr* Hence that 
area represents the ^ ork converted by 
friction into heat. The whole work done 
during expansion is the area abeg, vdiich 
is more than before by the area deg* The dificrence, namely abeg 
m%nu$ pegr, reprosents what may be called the net heat drop when 
friction is allowed for : it represents what is effectively available for 
giving kinetic energy to the jet. This net area may also be 
expressed as equal to ‘abed minus pdgt. Compared with frictionlcss 
adiabatic expansion the net loss resulting from friction is the urea 
pdgr. The volume is increased in the ratio of ag to ad, and this 
has to be taken account of in determining the proper dimensions of 
the divergent nozzle. 
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112. Turning now to the question of utilizing the kinetic 
energy of steam in a steam turbine, it will be clear from the 
figures that have been given that if the whole heat drop is allowed 
to give kinetic energy to the steam in one operation, as in the 
De Laval nozzle, a velocity of about 4000 ft. per second has to 
be dealt with. To take advantage of a jet in the most efficient 
manner in a turbine consisting of a single wheel the velocity 
of the buckets against which the stream impinges should be nearly 
one half the velocity of the stream. But a peripheral velocity 
approaching 2000 ft. per second is impracticable. Apart from 
the difficulties which it would involve as regards gearing down 
to such a speed as would serve for the driving of other machines, 
which are to employ the power, there are no materials of con- 
struction fitted to withstand the forces caused by rotation at 
such a speed. 

Hence it is advantageous to divide the process into stages. 
This may be done by using more than one wheel to absorb the 
kinetic energy of the jet, as is done in the Curtis turbine, or by 
dividing the heat drop into many steps, making each of these 
so small that the steam never acquires an inconveniently great 
velocity, as is done in the Par ( ns turbine. Turbines which 
employ one or other of these two methods, or a combination 
of both, achieve a greater economy of steam than is practicable 
with a single wheel. 

1 13. De Laval Turbine* — Thanks, however, to the inventions 
of De Laval, the single expansion single wh^cl type of turbine, 
with buckets in the rim, has been brought to a degree of effici- 
ency which, while considerably le.ss than is reached in com- 
pound turbines, is still remarkably good. This has been done 
by the use of the divergent nozzle and with the help of mechani- 
cal devices which enable the peripheral speed to be very high, 
though even with the help of these devices the speed of the 
buckets falls considerably short of that which would be suitable 
to the velocity of the jet. In De Laval's turbine the steam 
expands at one step from the full pressure of the supply to the 
pressure of the exhaust by discharge in the form of a jet from a 
divergent nozzle. It then acts on a ring of buckets or blades 
in much the same way as the jet of water acts on the buckets of a 
Pelton wheel or othei* form of pure impulse turbine. To utilizi* 
a fair fraction of the kinetic energy of the jet the blades have to 
run at an enormous velocity, and the speed of the shaft which 
carries th( m is so great that gearing down i*; resorted to before 
the motion is applied to useful purposes. The general arrange- 



ment of the steam nozzle and turbine blades is illustrated 
in fig. 55. The blades project from the circumference of 
a disk-shaped wheel and 
form a complete ring round 
it, only a few of the blades 
being shown in the sketch. 

The increasing section of j 
the nozzle is calculated 
with reference lo the final 
pressure, according to the 
principles already explained. The jet impinges at one side 
of th'w* wheel and escapes at the other after having had its 
direction of motion nearly reversed. The expansion in the nozzle 
is carried to atmospheric pressure, or near it, if the turbine 
is to be used without a condenser; but in many cases an ejector 
condenser is employed, and when that is done the nozzle is 
of a form which adapts it to expand the steam to a correspond- 
ingly lower pressure. It is only in the smaller sizes of these 
turbines that a single nozzle is used; in the larger steam turbines, 
as in large Pelton wheels, several nozzles are applied at intervals 
along the circumference of the disk. The peripheral velocity 
of the blades ranges from about 500 ft. per second in the .smallest 
sizes (5 h.p.) up to nearly 1400 ft. per second in turbines of 
Sooh.p. In a 50 h.p. De Laval turbine the shaft which carries 
the turbine disk makes 16,000 revolutions per minute; in the 
5 h.p. size it makes as many as 30,000 revolutions per minute. 
A turbine developing 300 h.p. uses a wheel 30 in. in diameter, 
running at over 10,000 revolutions per minute, with a peri- 
pheral speed of nearly 1400 ft. per second. These enormous 
speeds arc made possible by the ingenious device of using a 
flexible shaft, which protects the bearings and foundations 
from the vibration which any want of balance would otherwise 
produce. The elasticity of the shaft is such that its period of 
transverse vibration is much longer than the time taken to 
complete a revolution. The high-speed shaft which carries 
the turbine disk is geared, by means of double helical wheels 
with teeth of specially fine pitch, to a second-motion shaft, 
which runs at one-tenth of the speed of the first; and from this 
the motion is taken, by direct coupling or otherwise, to the 
machine which the turbine is to drive. The wheel carrj^ing 
the buckets is much thickened towards the axis to adapt it to 
withstand the high stresses arising from its rotation. I'lirbines 
of this class in sizes up to 300 or 400 h.p. arc now in extensive 
use for driving dynamos, fans and centrifugal pumps. Com- 
pared with the Parsons turbine, De Laval’s lends it.self well 
to work where small amounts of power are wanted, and there 
it achieves a higher efficiency, but in large sizes the Parson.s 
turbine is much the more efficient of the two. Trials of a Dc 
Laval turbine used with a condenser, and developing about 
63 h.p., have shown an average steam consumption at the rate 
of about 20 lb per brake-horse-power- 
hour, and even better results are 
reported in turbines of a larger size. 

114. Action of the Jet in De Laval's 
Turbine . — In entering the turbine the jet 
is inclined at an an^e a to the plane of 
the wheel. Calling its initial velocity 
and the velocity of the buckets u we 
have, as in fig. ^6, V^for the velocity of the 
steam relatively to the wheel on admis- 
sion. A line AB parallel to therefore 
determines the proper angle of the blade 
or bucket on the entrance side it the steam 
is to enter without shock. As the steam 
passes through the blade channel the 
magnitude of this relative velocity docs 
not change, except that ii is a little 
reduced on account of friction. Tly.* 
action is one of pure impulse; there is 
no change of pressure during the passage, 
ar.d consequently no acceleration of the 
steam through drop in pressure after 
once it has left the nozzle. Hence Vj,, 
the relative velocity at exit may (neg- 
Iccting friction) be taken as equal to Vg. 

The direction of or BC is tangent to the exit side of the bucket 




84 + 


Compounding with u we find V4. which is the absolute velocity 
of the steam after exit, and this should be no greater than is required 
to get the steam clear of the wheel. The most favourable condition 
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niately parallel to the axis of the wheel. The changes of velo- 


of running would l»c when the bucket velocity u is such that V4 is 
I.)erpendicular to the i)lane of the wheel, for V4 would then have its 
Ica^ possible value. Assuming the angle of discliarge fi' to be 



The ideal efficiency would be (Vj^ — or i — sm^a in a 

turbine in which the jet enters the buckets without shock and 
travels over them without friction. In practice a is about 
Owing to the impossibility of making the bucket speed so high as 
the above condition implies the steam enters the buckets of a Dc 
Laval turbine with some shock and leaves them with a velocity 
inclined to the plane of the wheel, with a backw’ard component, 
and the turbine loses something in efficiency through tms exit 
velocity being greater than the ideal minimum. 

Taking a test of a De Laval turbine of 300 h.p. in which the steam 
consumed was 15*6 fb per horsc-power-hour, Stodola estimates that 
the losses in the nozzle amount to about x 5 % nf the available energy 
or total heat drop, the losses in the buckets (due to friction and to 
eddy currents set up by shock) to 21 %. and the losses due to the 
velocity retained by tKe steam at exit to nearly 5 %. The lo^es 
due to friction in the m<ichanism consume about 5 % more, lca\dng 
a net return of about 54 % of the available energy. 

1 15. Curtis Turbine , — The Curtis turbine, like that of T)c 
Laval, is a pure impulse turbine, but the velocity of the jet is 
extracted not by one ring of buckets but by a series of rings, each 
of which extracts a certain part. Between the first and second 
rings of budgets there are fixed guide blades which serve to 
turn the remaining motion of the steam into a direction proper 
for its action on the second ring, and so on. The jet, having 
acquired its velocity in a nozzle in the first place;, often acts on 
three successive rings of moving buckets, with two sets of fixed 
guide blades between, the three' co-operating to extract its 
kinetic energy. But the Curtis turbine is generally compound 
in the further sense that the total drtip from admission to con- 
denser pressure is itself divided into two, three or more stages, 
the steam acquiring velocity anew at each stage and then giving 
up that velocity in passing through a series of impulse turbine 
rings generally either two or three in number before undergoing 
the next drop in pressure. 

1 16. Action of the Steam in the Curtis Turbine , — In this 
division of the heat drop or pressure drop into stages Curtis 
follows Parsons. The distinctive feature in Curtis is the multi- 
impulse action which occurs at each pressure stage. This is 
illustrated in the diagram (fig. 57), which shows the nozzle and 
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Fia. 57. — ^Dia^ram of Steam Nozzles and Blades, Curtis Steam 
Turbine. 

blades of a two-stage Curtis turbine, with thiee rings of moving 
blades or buckets in each stage, arranged, of course, round the 
periphery of a wheel. The velocity acquired in the nozzles is 
extracted as the steam pursues its sinuous course between moving 
and fixed blades, and it leaves the third ring in ^ch case with 
only a small residual velocity, the direction of which is approxi- 


city are illustrated in fig. 58, which, for the sake of simpli- 
fication, is drawn for the ideal case of no friction. There u is the 
velocity of the buckets, Vj the initial velocity of the jet, and 
Vj, the initial relative velocity on entrance to the first moving 
ring. V- is the absolute velocity on entering the second moving 
ring, and V4 the relative velocity. Vr is the absolute velocity on 
entering the third moving ring and the relative velocity. 
Finally, is the absolute velocity on leaving the third moving 
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ring, and this in the example here drawn is parallel to the axis 
of the turbine. The first moving blades have sides parallel to 
OB, BP; the first fixed blades have sides parallel to (IP, PI). 
The second moving blades have sides parallel to PE, EQ; the 
second fixed blades to FQ, QG, and the third moving blades to 
QH, HR. 

The steam then passes on to a second set of divergent nozzles 
in which it undergoes a second drop in pressure, acquiring 
velocity afresh, which it loses as before in passing through a set 
of three rings of moving buckets. In some Curtis turbines 
this is followed by a third and often a fourth similar proces.s 
before the condenser is reached. In a four-stage Curtis turbine 
the speed of the buckets is usually about 400 ft. per second: 
the steam issues from each set of nozzles with a velocity of about 
2000 ft. per second, and each set of moving rings reduces this 
by something like 400 ft. per second. I'hc losses due to steam 
friction are somewhat serious, although the blade speed in each 
set is sufficient to let the steam enter without shock; on the 
other hand, the Curtis turbine escapes to a great extent losses 
due to leakage which are present in the Parsons type. The 
velocity diagram shown in fig. 58 may readily be modified to 
allow for effects of friction. Owing to the progressive reduction 
of velocity in passing from ring to ring a larger and larger area 
of blade opening is required, and this is provided for by making 
the height of the blades increase in the successive rings of each 
series. 

J17. Performance of Curtis Turbines , — Curtis turbines have 
been successfully applied in large sizes, especially in America, 
to drive electric generators, with outputs of as much as 9000 
kilowatts, and in a few instances they have been adapted to 
marine propulsion. In large sizes, and using moderately super- 
heated steam, the Curtis turbine has achieved a high degree of 
efficiency. The advantage of superheating, in any t3rpe of 
turbine, is to reduce the wetness which the steam develops as 
it expands during work. The prejudicial effect of wetness is 
chiefly that it increases friction, especially in the later stages 
of the expansion. Tests of Curtis turbines show that itiey 
maintain a very uniform efficiency throughout a wide range 
of loads, and are capable of being much overloaded without 
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material increase in the ratio of steam consumption to output. 
In tests of a 9000 kilowatt Curtis turbine using steam of about 
200 lb pressure and 80® C. superheat, with a vacuum of 29J in, 
the consumption of steam is reported to have been only 13 Hi 
per kilowatt-hour, and this figure remained almost constant 
for loads ranging from 8000 to 12,000 kilowatts. In a 5000 
kilowatt turbine under very similar conditions the consumption 
is reported to have been 13 J lt» per kilowatt-hour. In the 
usual arrangement of the Curtis turbine the shaft is vertical 
and the wheels lie in horizontal planes, the weight of the re- 
volving parts being taken by a footstep bearing with fon-.ed 
lubrication, and the electric generator is mounted on the top. 
There arc usually in the liu-ge sizes four stages of expansion, each 
stage being separated from the one above it by a diaphragm 
plate containing the nozzles in which the next step in velocity 
is acquired. The expansion has been divided into as many^ as 
seven stages in a Curtis turbine for marine use, the shaft being 
then horizontal, and in all except the first stage in tluit example 
the pressure drop is so comparatively small as not to require 
divergent nozzles. 

118. Parsons Turbines , — ^In the turbines of De Laval and 


Curtis the action on the moving blades or buckets is entirely 
one of impulse. No drop of pressure occurs while the steam is 
passing the moving blades, and its velocity relative to the blade 
surface undergoes no change except such as is brought about liy 
friction. In the Parsons turbine, on the other hand, there is a 
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Fig. 59.—Fixecl and Moving Blades fixed blades. Each 

of Parsons Turbine. 

pair of fixed and moving 
rings makes up what is called a ** stage ” and may be said to 
constitute a separate turbine : the whole is a series of many 
such stages. In each stage the drop in pressure and in heat 
is divided equally between the fixed and moving element, 
the exit and entrance angles and the form of the blades 
generally being alike in both. The number of stages depends 
on what peripheral speed it is convenient to use. Where 


comparatively high blade speeds are practh-able, as in tur- 
bines for driving elet’tric generators, the steam is allowed to 
acquire a fairly high velocity at each ring of lilades, and in 
such cases so few as 45 stages may bo suitable. In large marine 
turbines, on the other hand, where tlie number of revolutions 
per minute has to be kept low in the interests of propeller 
efficiency, the blade speeds c*annot be kept high without making 
the diameters unduly great, and consequently more stages are 
required : in such turbines the number of .stages may be from 
100 to 200. The general relation of fixed to moving blades 
and the characteristic form of both will be seen from fig. 59. 

Fig. 60 shows a i^omplete Parsons turbine of 1000 kilowatts 
capacity in longitudinal section through the rasing. The 
fixed blades are caulked with separating distance-pieces into 
grooves turned on the inner surface, of tht*, ease and project in- 
wards : the moving blades are similarly sciuired in grooves which 
are turned on the surface of the rotating drum, fktween drum 
and case there is an annular space fitted in this way with 
successive rings of fixed and moving blades. There is con- 
siderable longitudinal clearance from ring to ring, but over the 
tips of the l)ladi‘S the clearance is reduced to the .smallest pos- 
sible amount consistent with safely against contact (generally 
from 15 to 30 thousandths of an inch in turbines of moderate 
size). Steam enters at A, expands through all the rings of blades 
in turn and escapes to the condenser at B. To provide for the 
increase in its volume tlie size of the blade passages enlarges 
progressively from the high to tlie low pressure end. In the ex- 
ample shown this is done partly by lengthening the blades and 
partly by increasing the circumference of the drum, which has 
the further effect of increasing the blade velocity, so that the 
expanded steam not only has a larger area of passage open to 
it but is also allowed to move faster, and consequently each unit 
of the area is more effective in giving it vt‘,nt. Instead of attempt- 
ing to make the change in passage area continuous from ring to 
ring, as the ideal turbine would require, it is done in a limited 
number of steps and the several rings in each step are kept of 
the same size. Thus in the example shown in the figure the 
first step consists of seven pairs of rings or stages, the next two 
also of seven each, the next tJiree of four each, the next of two 
and so on . This is conven ien t for constructive reasons and gives a 
sufficiently good approximation to the ideal conditions as regards 
the relation of steam volume to blude-passage-area aud velocity. 
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119. Balance of Longitudinal Forces: Dummies. — Since 
the pressure of the steam falls progressively from left to right 
there is a resultant longitudinal thrust on the drum forcing it 
to the right, which is balanced by means of “ dummy ” rings 
C C' C". These correspond in diameter with the several 
portions of the bladed drum and are connected with them by 
steam passages which secure that each dummy shall have the 
same pressure forcing it to the left as tends on the corresponding 
part of the drum to force it to the right. No steam-tight fit 
is practicable at the dummies, but leakage of the steam past 
them is minimized by the devi<'.e of furnishing the circumference 
of each dummy with a scries of rings which revolve between a 
corresponding series of fixed rings projecting inwards from the 
case. The dummy rings do not toiu'h but the clearance spaces 
are made as fine as possible and the whole forms a labyrinth 
which offers great resistance to the escape of steam. Sub- 
stantially the same device is employed to guard against leakage 
in the glands DD where the shaft leaves the turbine case. There 
is a “ thrust block ” E at one end of the shaft which maintains 
the exac:t longitudinal position of the revolving part and allows 
the fine clearances between fixed and moving dumniy rings to 
be adjusted. 

izo. Lubrication . — ^The main bearings LL are supplied with 
oil under pressure kept in circulation by a rotary pump F which 
draws the oil from the tank G. The pump shaft H, which also 
carries a spring govcnior to control the speed of the turbine, 
is driven by a worm on the main shaft. The same oil is cir- 
culated over and over again and very little of It is consumed. 
No oil mixes with the steam, and in this point the turbine has a 
marked advantage over piston and cylinder engines, which is 
especially important in marine use. In small fast running 
turbines each bearing consists of a bush on which three con- 
centric sleeves are slipped, fitting loosely over one another with 
a film of oil between. The whole acts as a cushion which damps 
out any vibration due to want of balance or alignment. In 
large turbines this device is dispensed with and a solid brass 
bearing lined with white metal is employed. 

12 1. Blades . — -The blades are generally of drawn brass, but 
copper is used for the first few rows in turbines intended for 
use with super! leated steam. In the most usual method of 
construction they are put one by one into the groov(\s, along 
with distance pieces which hold them at the proper angle and 
proper distance apart, and the distance pieces are caulked to fix 
them. The lengtli of the blades range.s from 0. fraction of an inch : 
upwards. In the longest blades of the largest marine stt'am ; 
turbines it is as much as 22 in. When over an inch or so long 
they are strengthened by a ring of stout wire let into a notch 
n(!ar the tip and extending round the whole circumference. 
Eacli blade is “ laced ” to Siis by a fine copper binding wire, 
and the lacing is bnized. For long blades two and even three 
such rings of supporting wire are introduced at various dis- 
Uimx's between root and tip. The tips are fined down nearly 
to a knife-edge so that in the event of contact taking place at 
the tips between the “ rotor ” or revolving part, and the “ stator ” 
or case, they may gi*ind without being stripped off. The 
possible causes of such contact are wear of bearings and unequal 
expansion in heating up. With a proper circulation of oil the 
former should not take place, and the clcaranc::, are made large 
enough to provide for the latter. Various plans have been 
devised to fac ilitate the placing and fixing of the blades. In 
one method they are slung on a wire which passes through holes 
in the roots and in the distance pieces and are assembled before- i 
hand in a curved chuck so as to form a secto; of the required 
ring, and are brazed together along with the supporting wires 
before the segment is put in place. In another method the 
roots are fixed in a brass rod in which cuts have been ma. bined 
to receive them; in another the rod in which the roots are secured 
has holes of the right shape formed in it to receive the blades 
by being cast round a series of steel cores of the same shape as 
the blades : the cores are then removed and the blades fixed 
in the holes. 

J22. Drums , — In small turbines the drums carr>dng the 
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revolving blades are solid forgings; in large turbines they ate 
also of forged steel but in the form of hollow cylinders turned 
true inside as well as out. These are supported on the shafts 
by means of wheel-shaped steel castings near the ends, over 
which they are shrunk and to which they are fastened by 
screws the heads of which are riveted over. The case is of cast 
iron with a longitudinal joint which allows the upper lialf to be 
lifted off. 

123. Governing.— Ihd governor regulates the turbine by 
causing the steam to be admitted in a series of blasts, the dura- 
tion of which is automatically adjusted to suit the demand for 
power. V/hen working at full power the at imission Is practically 
continuous ; at lower powers the steam valve is opened and closed 
at rai>idly recurring intervals. Each revolution of the governor 
shaft causes a cam, attached to the governor, to open and close 
a relay valve wdiich admits steam to a cylinder controlling 
the position of the main steam valve, which accordingly opens 
and closes in unison with the relay. The position of the governor 
determines how long the relay will admit steam to the con- 
trolling cylinder, and consequently how long the main valve 
will be held open in each period. In turbines driving electric 
generators the control of the relay-valve is sometimes made to 
depend on variations of the electric pressure produced instead 
of variations in the speed. In either case the arrangement secures 
control in a manner remarkably free from frictional inter- 
; ference, and therefore secures a high degree of uniformity in 
I speed or in electric pressure, as the case may be. 

To admit of overloading, that is, of working at powers con- 
siderably in excess of the full power for which the turbine is 
designed, provision is often made to allow steam to enter at 
the full admission pressure beyond the first set of rows of 
blades ; this increases the cjuantity sidmitted, and, though ilxt 
action is somewhat less eflkicnt, more power is developed. An 
orifice will be .seen in fig. 60 a little to the right of the main 
steam admission orifice, the purpose of which is to allow steam 
I to enter dkect to the second set of blades, missing the first 
seven stages, so that the turbine may cop)c with overloads, 
j 124. Absence of Wear . — Owing to its low steam velocities 
I the Parsons turbine enjoys complete immunity from wear of 
! the blades by ihe action of the steam. A jet of steam, especially 
when wet, impinging at very high velocity against a metal 
surface, has considerable cutting effect, but this is absent at 
velocities such as are found in these turbines, and it is found 
that even after prolonged use the blades show no signs of wear 
and the efficiency of the turbine is unimpaired. 

125. Blade Vehdty.^Experimce has shown that the most 
economical results are obtained when the velocity of the steam 
through the blades is about twice the velocity of the blades them- 
I selves, and the i^arsons turbine is accordingly designed with, as fai' 
as possible, a constant velocity ratio of about this value. As already 
explained, it is convenient in practice to divide ihe expansion into 
a comparatively small number of steps (about twelve stops is a usual 
number), giving a constant area of steam passage to tne first few 
rows, a larger area to the next few, and so on. An effect of this is 
, that the velocity ratio varies slightly above and below the value 
I of two to one. but if the steps are not too great this variation is 
I not sufficient materially to affect the efficiency. 

I If the spindle or drum carrying the moving blades were of the 
I same diameter throughout, the blades at the exhaust end would 
have to be exceedingly long in order to give passage to the rarefied 
steam. By increasing the diameter towards the exhaust end the 
peripheral velocity is increased, and hence the proper velocity for 
the steam is also increased. The amount of heat drop per ring is 
consequently greater towards the low-pressure end : in otKer words, 
the number of rings for a given drop is reduced. Taking the turbine 
as a whole, the number of rings will depend on the blade velocity 
at each step, the relation being such that XfiV^= constant for a 
given total drop from admission to exhaust, n, being the number of 
rings whose blade velocity is V». It appears that a usual value of 
this constant is about 1,500,000 ^ for the whole range from an 
admission pressure which may be nearly 200 lb. per sq. in. down to 
condenser pressure. 


1 Cpeakman, “ The Determination of the PrincipLi Dimensions 
of the 3tcam Turbine with wpecial reference to Marine Work,” Proc, 
Inst. Engineers & Shi/ibuilders in Scotland (October 1905). On this 
subject Fee also Reed, The Design of Marine Steam Turbines,” 
Proe. Inst. Civ. Eng. (Februan^ 1909b 
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The iucroaseU diameter at tUo low-prcssuie end not only allows 
the steam velocity to be increased but by enlarging the annulus 
enables a sufficient area of passage to be provided without unduly 
lengthening the blades. In the very last stages of the eTspansion. 
however, the volume becomes so great that it is not practicable to 
pro\dde sufficient area by lengthening the bladev, and the blades 
there are accordingly shaped so as to face in a more nearly axial 
direction and are spaced more widely apart. 

Tlie ar ja of the steam passage depends on the angle of the blade. 
If the blades were indefinitely thin it would be equal to the area 
of the annulus multiplied by the siue of the angle of discha^ ge, and 
in practice this is subject to a deduction for the tnickness of the blade 
on the discharge side, as well as to a correction for leakage over 
the tips. Generally the angle of discharge is about 22 J®; and the 
effectu'c area for the passage of steam is about one-third of the area 
of the annulus. 

Fig. GiA shows a representative pair of fixed and moving 
blades of a Parsons turbine, and fig. 61 B the corresponding 
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vdocity diagram for the steam, neglecting effects of friction. 
Yi is the exit velocity from the fixed blades, the delivery 
edges of which are tangent to the direction of V^. The blade 
veliMiit}' is u which is jVj. Vg is consequently the relative 
volocit}' with which tlie steam enters the moving blades. Approxi- 
mattjly. the back surface of these blades is parallel to Vp, but the 
blades ure so thick near the entrance side that their front t^es have 
a consi lerably difi<>rcnt s^ope and there is therefore some shock at 
entrance. In passing through the moving blades the relative 
volocit; ^ o* the steam over the blades changes from to Vj. Allow- 
ing lor tlie velocity u oi tlie blades themselves, this corresponds to 
an abscluLo velocity V., with wnich the steam enters the next set of 
fixed blades. To these blades it is again accelerated to Vjand so on. 

126. Calculation of Velocity af each SSage.’^The acceleration of 
th? steam in each row of blades results from a definite heat drop. 
Or, if we look at the matter from the point of view of the pressure- 
volume diagram, the aocele^ation rosufts from the work done on the 
steam by itself during a drop jp in its pressure. The amount of 
this work per pound is vffp where v is the actual volume per pound. 
It is convenient in practice to write this in the form {^)hpfp, for 
the product pv changes only slowly as expansion proceeds. In 
designing a turbine a table of the values of pv throughout the range 
of pressures from admission to exhaust is prepared, and from these 
numbers it is easy to calculate the work Gone at each stage in the 
expansion, the pressure p and drop in pressure hp being known. 
In the ideal case with no losses we should have 



where V4 is the velocity before tlu- acceleration Jur to tin* drop 8/» 
and V, is the velocity after. 

But under actual conditions tlio gain of velocity is less than this, 
owing to blade friction, shock and other sourci^s 01 loss. The actual 
^’eloclty depends on tlie efficiency and on the shape and angles of 
the blades. It appears tliat under conditions which hold in 
practice in Paisons turbines it is very nearly such that 

In this formula, which serves as a mems of estimating approxi- 
mately the velocity for puipoaes of design, it is to be understood 
that in calculating’ the procluct pv the vmumo to be taken is that 
which is actually reached during expansion. The actual volume 
is affected both by friction and by leakage and is intermediate in 
value between tho volume in adiabatic expansion and the volume 
corresponding to sivturation. In the case of a turbine of 70 % efficiency 
the actual wetness of tlio steam is, according to Mr Parsons's 
experience, about 55 % of that due to adiabatic expimsion in the 
eaily stages and 60 % in the hitest stages. In prtpiiring the table 
of values of pv figures are accordingly to be taken intermediate 
between those for saturated steam and for steam oxjianded adia- 
batically, and from these is found as above the velocity for any given 
drop in pressure, and also the volume per pound, for which at cac 4 . 
stage in the expansion provision has to be made in designing the 
effective areas of passage. 

Tho blade speeds us^ in Parsons turbines rarely exceed 350 ft. 
per second and are generally a good deal less. In marine forinn, 
where the niimlier of revolutions ivir minute is limited by considera* 
tioiis of efficiency in the action "of the screw propeller, the blade 
speeds generally range from about 120 to 150 ft. per second, though 
speeds as low as 80 ft po' second have been used. 

127. Parsons Marine Turbines . — Marine turbines are divided 
into distinct high and low pressure parts through which the 
steam passes in series, each in a separate casing and each driving 
a separate propeller shaft. The most usual arrangement is to 
have three propeller shafts; the middle is driven by the high 
pressure portion of the turbine, and the steam which has d(;nc 
duty in this is then equally divided between two precisely 
similar low pressure turbines, eacli on one of two wing shafts. 
The rotor drum of each turbine has a uniform diameter through- 
out its length, but tlie casing is stepped to allow the lengths of 
the blades to increase as the pressure falls. 

The casing which contains each of the tw(» low pressure 
turbines contains also a turbine for running astern, so that either 
or both of the two wing shafts mav be reversed. Steam is 
admitted to the reversing turbine direct from the boiler, the 
centre shaft being tlien idle. Each astern-rlriven turbine 
consists of a comparatively short series of rings of blades, sol 
for running in the reversed direction, developing enougli p(»wer 
for this purpose but making no pretensions to high efficicnoy. 
The astern turbine, being connected to the condenser, runs 
in vacuo when the ahead turbine is in use and consequent 1\ 
wastes little or no power. 

Figs. 62 and 63 are sections of tho higli pressure and low prossurr^ 
portions of a typical Parsons marine steam turbine, as designed 
lor the throe-shaft arrangement in which tho low pressure ])ortioii 
is duplicated. In each figure A is tho fixf^d casing and B is the 
revolving drum. Steam enters the high pressure turbine (fig. 62) 
through J and passes out through H. There are 4 " fxjjansions " 
or 8te^, with 9 stages or double rows of blades in me first, 0 in the 
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second, 8 in the third and 8 in the fourth, or 34 stages in all. The 
low pressure turbine (fig. 63) comprises 28 more stages stepped as 
shown in the figure. The reversing turbine, which is seen on the left- 
hand sidein fig. 63, at theplace where the rotor is reduced in diameter, 
has 26 stages in 4 steps. These turbines have a total normal 
horse power of 12,500. and run at 450 revolutions per minute. 

128. Longitudinal Forces in Marine Turbines . — In a marine steam 
turbine the size of the dummy is reduced so that instead of balancing 
the whole steam thrust it leaves a resultant force which nearly 
balances the propeller thrust Consequently only a small thrust 
block has to be provided to take any difterence there may be between 


these forces. "Ihis thrust block is shown on the extreme right in 
each figure, beyond the gland and bearing. Tlie dummy (at 1> 
in the figures) is made up of some 22 rings of brass fixed in the case 
in close prommity to tiie faces of projecting rings on the rotor 
(fig. C4) with a longitudinal clearance of o'ois in. This form of 
dummy is suitable for the end near the thrust block, where exact 
longitudinal adjustment is possible, but the astern turbine in fig. 63 



requires a different form because some longitudmal play is neces- 
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ference of the brass nngs set in the rotor and stator alternately. The 
whole duttuny includes about sixteen of these rings. 

129. Shaft Arrangement of Marine Turbine. — Fig. 66 shows the 
usual three-shaft arrangement, with two low pressure turbines in 
parallel on the wing 


sliafts, and one high 

jiressure turbine, with | (conatntv 
whicli tlioy are jointly ^ 1 1 

in series, on the middle ^ ^ L.p. — ■ 

shaft In very large 

vessels four sh^ts an* — ZZHirr 

used, and the turbines ,.„p 

form two independent 

sets one on each side of m 

the ship. The outer P 

shaft on each side carries . -J 

a Wgh prewure turbine, /|c.,a...r| I 

and the inner shaft car- ^ \l ^ . U 

ries the corresponding — 

low pressure turbine and Fjg. 06. 

also a turbine for revers- 
ing. This airangcment is followed in the Lusitania ** and 
"Mauretania/* where the low xn'essure turbines have drums 188 in. 
in diameter, are about lyi ft in diameter over all and 50 ft long, and 
weigh 300 tons. Each turbine has 8 steps with about 16 stages 
in each step in the high pressure turbine and 8 in the low. They 
run at 180 revolutions per minute. 

130. Cruising Turbines in W ar-ships."^ln turtoes for the pro- 
pulsion of war-^ps it is necessary to secure a fairly high economy 
at speeds greatly ^ort of those for which the turbines are designed 
when working at full power, for ^ normal cruising speed of such 
vessels is usually from lialf to two-thirds of the speed at full power. 
To counterbalance the reduced blade velocity, when running under 
tlieso conditions, the number of rows of blades has in some cases 
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l>een augmented by adding what are called cniising turtines, which 
are oozmccted in series with the main turbines when the ship is to 
run at cruising speed. In the three-shaft arrangement the craising 
turbines are fitted on the wing propeller shafts, which carry also 
the low pressure and astern turbines. They form a liigh and inter- 
mediate pressure pair through which the steanj may pa.ss in series 
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before going on to the main turbines. This arrangement is shown 
in hg. 6^, where C.H.P. and C.I.P. are the two cruising turbines. 
In cruismg at low speeds the whole group of turbines is used in 
series ; when the speed is increased a larger amount of x>ower is got 
by admitting steam direct to the second cruiser turbine; and flnmly 
at the highest speed both cruiser turbines are cut out, 'rhu arrange- 
ment shown in ng. 67 has been used in some torpedo-boat destroyers 
and small cruisers. In some Isurgo cruisers and battlesliips a iour- 
shaft system is employed and a longitudinal bulkliead divides the 
whole group into two independent sets. On each of the outer shafts 
there is a high-pressure ^ead and also a separate high-pressure 
astern turbine. On each of the inner shafts there is a combined 
low-pressure ahead and astern turbine and also a cruising turbine. 
All four shafts can bo reversed. 

131, Application of Parsons Turbine . — ^The Parsons was the 
earliest steam turbine to be made commercially successful^ and 
it has found a wider range of application than any other. It.s 
chief employment Is as an electric generator and as a marine 
engine^ but it has been put to a considerable number of other 
uses. One of these i.s to drive fans and blowers for exhausting 
air, or for delivering it under pressure. The turbine-driven 
fans and blowers designed by Mr Parsons are themselves com- 
pound turbines driven reversed in such a manner as to pro- 
duce a cumulative difiercnce in the pressure of the air that is 
to be impelled. 

An interesting field for the application of steam turbines 
is to economize the use of steam in non -condensing engines of the 
older type, by turning their exhaust to the supply of a turbine 
provided with an efficient condenser. It is a characteristic 
of the turbine that it is able to make effective use of low pressure 
steam. No condensing piston and cylinder can compete with it 
in this respect; for the turbine continues to extract heat energ>' 
ustifully when the pressure has fallen so low that frictional losses 
and the inconveniences attaching to excessive volume make it 
impracticable to continue expansion to any good purpose under 
a piston. 

132. Parsons Vacuum Augmenter.^^'F or the same reason it 
is especially important in the turbine to secure a good vacuum : 
any increase in condenser pressure during a tuihine test at 
once shows its influence in making a marked reduction of steam 
economy. In the region of usual condenser pressures a differ* 
ence of 1 in. changes the steam consumption by about %. 
With this in mind Mr Parsons lias invented a device called a 
vacuum augmenter, shown in fig. 68. The condensed water 



Fig. 68. — Parsons Vacuum Augmenter. 
passes to the air-pump through a pipe bent to form a water- 
seal. The air from the condenser is extracted by means of a 
small steam jet pump which delivers it into an “augmenter 
condenser ** in which the steam of this jet is condensed. The 
vacuum in the augmenter condenser is directly produced by 
the action of the air-pump. The effect of this device is to 
maintain in the main condenser a higher vacuum than that 
in the augmenter condenser, and consequently a higher vacuum 
than the air-pump by itself is competent to produce. This is 
done with a small expenditure of steam in the jet, but the ^ect 
of the augmented vacuum on the efficiency of the turbine is so 
beneficial that a considerable net gain results. 

133. Rateau and Zolly Turbines . — Professor Rateau has 
designed a form of steam turbine which combines some of the 


features of the Parsons turbine with those of the Do I.Hval, He 
divides the whole drop into some twelve or twenty-hnir stages 
and at each stage employs an impulse wheel substantially of 
the De I^val type, the steam passing from one stage to the 
next through a diaphragm with nozzles. This form ('an seanviy 
lie called an indop<’mJent type. It has been applied as an 
exhaust steam turbine in eonjunction with a regenerative thermal 
accumulator wlu(*h enables steam to be delivered steadily to 
the turbine although supplied from an intermittent source. The 
Zolly turbine, which has found considerable applii^ation on a 
large scale, ads in a precisely similar manner to that of Rateau ; 
it differs only in mechanical details. 

134. Conihined Reciprocating and Turbine Engines . — ^The 
combination of a reciprocating engine with a turbine is sug- 
gested by Parsons for the propulsion of cargo or oilier low-speed 
steamers where the speed of the screw shafts cannot be made 
high enough to admit of a sufficient blub' \'eloeity for the 
efficient treatment in the turbine of high-pressure steam. 
With a small speed of revolution blade velocity can be got 
only by increasing the diameter of the spindle, and a point 
is soon reairhed when this not only involves an unduly large 
size and weight of turbine, but also makes the blades become 
so short (by augmenting the circuniferenc<‘ of the annulus) 
that the leakage loss over the tips becomes ex(*essive. I’his 
consideration (‘onfines the prat^tii^al application of turbines to 
vessels whose speed is over say 15 knots. Hut by restrii'ting the 
turbine to the lower part of the pressure range and using a piston 
and cylinder engine for the upper part a higher economy is 
possible than could b(‘ reached by tjie us(‘ of either form of 
engine alone, tlie turbine fwing speciall)' well adapted to make 
the most of the final stages of expansion, whereas the ordinary 
reciprocating engine in such vessels makes little or no use of 
pressure below about 7 lb per sq^ in. 

, I.35' Consumption of Steam in the J*arsons Turbine , — In large 
sizes the Parsons turbine rcqinr<*s Itjss steam jut liorse-])ower-hour 
than any form of reciprocating engine using steam iimler similar 
condiUuns. Trials made in A])ril 1900, by tlui ]>resenl writer, of 
a 2000 h.p. turbine coupbul to an electric generator showed a con- 
sumption of i8| lb per kilowatt hour, with steam at 1 55 lb i»er sq. in. 
sninjrhcated 84® F. Since ^ kilowatt is 1*14 h.p. this consumption 
is ecjual to i.vb lb per electrical horstvpowtT hour. Tht^ best pi.ston 
engines whem driving ilynamos convert about 84 of their indii:att?d 
power into (jlectric ])ower. Meiict^ ilu? abovi; result is as good, in 
the relation of electric power to steam consumption, as would be 
got from a piston engine using only ii‘4 lb of slisam j)er indicated 
hors(5-i)ower-hour. An important characteristic of the .steam turbine 
is that it retains a high eificicuicy under coiiqmratively light loads. 
The figures below illustrate this by giving tie; results of a scries of 
trials of the same machimj under various loads. 


l.oad in kilowatts . • . 

Steam used per kilo-*l 
watt-hour in iioumls / 


1430 

7250 

1000 

750 

500 

230 

18*1 


10*2 

20*3 

22*6 

34 


Still better results have bwn obtained in more rec(?nt exiimphvs, 
in turbines of greater power. A Parsons turbine, rated as of J500 
but working up to over 5000 kilowatts tested in 1907 at tli(! Carviile 
I»ower station of the Newcastlts-on-TyiK! Electric Su])ply Omipany, 
showed a consumption of only 1.V19 lb of steam tut Kilowatt-nour, 
with stciim of 200 lb T>re.s.sure by gauge and 67*' C. suptTheat (tem- 

f terature 2O47® C.), the vacuum Ixiing 29*04 in. (barometer 30 in.), 
t is interesting to coin}>are this performance witli the ideal amount 
of work obtainable jxjr pound 01 steam, or in oUut words with the 
ideal " heat drop.** At the tempc?ratur(^ .and pressure; of supply 
the total h««it I, is 709. After expansion to the pressure correspond- 
ing to the stated vacuum (0*96 in.) the total heat o1 tlie wet mixture 
would be 486, the dryness being then 0*792, if the expansion took 
place under id(;al adiaoatic cemditions. If ence the heat clroj) Ij — T« is 
223 units, and this represents the work ideally oMainablc under 
the actual conditions as to tempt ratu re and pre.ssurc of suj)ply and 
exhaust. Since i kilowatt-hour is 1896 tht^mal units (lb-degree 
C.), each pound of steam was gtmerating an amount of electrical 

energy equivcalent to o** ^437 thermal units, and the electric 

output consequently corresj)onds to 64J % of the ideal work. If 
we allow for tne loss in the electric generator by taking the electrical 
out|mt as 92 % of the meclianical power, this imiilies that 70 % of 
the ideal work in the steam was meclianically utilized. 


136. Torsion Meiers for Power . — No measurement correspond- 
ing to the “ indicating ” of a piston engine is possible with a 
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Steam turbine. In the tests th.il liuvc been quoted the useful 
output was determined by electrical means. Direct measure* 
ments of the useful mechanical power (the ** brake ” power) 
may^ however, be obtained by applying a torsion dynamometer 
to the shaft. Devices are accordingly used in marine turbines 
for determining the horse*power from observations of the 
elastic twist in a portion of the propeller shaft as it revolves. 
In Denny & Johnson’s torsion meter two light gun-mctal wheels 
are fixed on the shaft as far apart as is practicable, generally 
15 or 20 ft., and their relative angular displacement is found 
by comparing the inductive effects produced on fixed coils by 
magnets which are carried on the wheels. In Hopkinson & 
Thring’s torsion meter a short length of shaft — a foot or so — 
suffices. A small mirror is carried by a collar fixed to the shaft, 
and a ^cond collar fixed a little way along is geared to the 
mirror in such a way as to deflect the mirror to an extent pro- 
portional to the twist : the deflexion is read by means of a lamp 
and scale fixed alongside. As the shaft revolves the light re- 
flected from the mirror is momentarily seen at each revolution 
and its position along the scale is easily read. (J. A. £.) 

STEABISHIP LIMES. The shipping company is the outcome 
of the development of the steamship. In former days, when 
the packet ship was the mode of conveyance, there were com- 
binations, such as the well-known Dramatic and Black Ball 
lines, but the ships which were iiin in them were not necessarily 
owned by those who organized the services. The advent of the 
steamship changed all that. It was in the year 1815 that the 
first steamship began to ply between the British ports of 
Liverpool and Glasgow. In 1826 the '^UniteJ Kingdom,’' a 
** leviathan steamship,” as she was considered at the time of 
her constiuct on, was built for the London and Edinburgh trade, 
steamship facilities in the coasting trade being naturally of 
much greater relative importance in the days before railways. 
In the year 1823 the City of Dublin Steam Packet Company was 
inaugurated, though it was not incoiporated till ten years later. 
The year 1824 saw the incorporation of the General Steam 
Navigation Company, which was intended not only to provide 
services in British waters, but also to develop trade with the 
continent. The St George Steam Navigation Company and 
the British & Irish Steam Packet Company soon followed. 
The former of these was crushed in the keen competition which 
ensued, but it did a great work in the development of ocean 
travelling. Isolated voyages by vessels fitted with steam engines 
had been made by the Savannah ’ from the United States 
in 1819, and by the first ** Royal William ” from Canada in 1833, 
and thc^ desirability of seriously attacking the problem of ocean 
navigation was apparent to the minds of shipping men in the 
three great British ports of London, Liverpool and Bristol. 
Three companies were almost simultaneously organized: the 
British & American Si earn Navigation Company, which made 
the Thames its headquarters; the Atlantic Steamship Company 
of Liverpool; and the Great Western Steamship Company of 
Bristol. Each company set to work to build a wooden paddle 
steamer in its own port. The first to be launched was the 
" Great Western,” which took the water in the Avon on the 19th 
of July 1837. On the 14th of October following the ^^Liverpool 
was launched by Messrs Humble, Milcrest & Co., in the port 
from which she was named, and in May 1838 the Thames- 
built B itish Queen ” was successfully floated. The Great 
Western ” was the first to be made ready for sea. 

But the rival ports were determined not to be deterred by 
delays in getting delivery of their specially built ships. The 
London company chartered the ** Sirius,” a 700-ton steamship, 
from the St George Steam Packet Company, and despatched 
her from London on the 28th of March 1838. She was thus the 
first to put to sea. She eventually left Cork on the 4th of April, 
and reached New York on the 22nd, after a passage of 17 days. 
The Great Western ” d’d not leave Bristol till the 8th of April, 
but under the command of James Hosken, R.N. (17^1885) she 
reached New York only a few hours after the “Sirius.” The 
Liverpool people, fired by the action of the other two ports, 
chartered the “ Royal Willkin ” from the City of Dublin Steam 


Packet Company, and despatched her on the first steam voyage 
from the Mers^ to Sandy Hook on the 5th of July in the same 
year. The “ Liveipool ” made her maiden voyage in the follow- 
ing October. But the “ British Queen ” did not make her initial 
attempt till the ist of July 1839. Trouble overtook all three of 
these early Atlantic lines, and they soon ceased to exist. 

Perhaps the most serious factor against them was the success 
of Mr Samuel Cunard in obtaining the government contract 
for the conveyance of the mails from Liverpool to Halifax and 
Boston, with a very large subsidy. The Cunard Line was 
enabled, and indeed, by the terms of its contract, obliged, to 
run a regular service with a fleet of four steamships identical 
in size, pov;er and accommodation. It thus offered conveyanct‘ 
at well-ascertained times and by vessels of known .speed. The 
other companies, with their small fleets of isolated ships and 
their irregular departures, could not continue the compiaition. 
The Atlantic Steamship Company of Liverpool found that the 
port could not then maintain two steamship lines, and the 
steamship “ Liverpool,” with another somewhat similar vessel 
which they had built, fell into the hands of the P. & 0 . Company. 
The Great Western Steamship Company proceeded to build the 
“ Great Britain,” an iron screw steamship, which in every way 
was before her time, and were .swamped by financial difficulties, 
their “ Great Western ” being sold to the West India Royal Mail 
Company, to whom she became a very useful servant. The 
“Great Britain” (which wes stranded in Dundrum Bay in 
September 1846, owing to her captain, Hosken, being misled 
by a faulty chart and mistaking the lights) eventually drifted 
into the Australian trade. The London company put a second 
ship, the “President,” on their station. She was lost with all 
hands, no authentic information as to her end erv^r being 
obtained. Her mysterious fate settled the fortunes of her 
owners, and the “ British Queen ” was transferred to the Belgian 
flag. Steam navigation across the Atlantic was now an accom- 
plished fact. But all the three pioneers had been borne down b> 
the difficulties which attend the carrying out of new departures, 
even when the general principles are sound. 

Constant improvement has been the watchword of the ship- 
owner and the ship-builder, and every decade has seen the ships 
of its predecessor become obsolete* The mixed paddle and 
screw leviathan, the Great Eastern,” built in the late ’fifties, 
was so obviously before her time by some fifty years, and was 
so undcr-powered for her size, that she may be left out of our 
reckoning. Thus, to speak xoughly, the ’fifties saw the iron 
screw replacing the wooden paddle steamer; the later ’sixties 
brought the compound engine, which effected so great an economy 
in fuel that tho steamship, previously the conveyance of mails 
and passengers, began to compete with the sailing vessel in 
the carriage of cargo for long voyages; the ’seventies brought 
better accommodation for the passenger, with the midship 
saloon, improved state-rooms, and covered access to smt^ko.- 
rooms and ladies’ cabins; the early ’eighties saw steel replacing 
iron as the material for ship-building, and before the close of 
that decade the introduction of the twin-screw nndered break- 
do^vns at sea more remote than they had previou.sJy been, at 
the same time giving increased safety in another direction, from 
the fact that the duplication of machinery facilitated further 
subdivision of hulls. Now the masts of the huge liners in vogue 
were no longer u.seful for their primary purposes, and degenerated 
first into derrick props and finally into mere signal poles, while 
the introduction of boat decks gave more shclLer to the pro- 
menades of the passengers and removed the navigators from 
the distractions of the social side. The provision of train-to- 
boat facilities at Liverpool and Southampton in the ’nineties 
did away with the inconveniences of ihe tender and th^ cab. 
The introduction of the turbine engine at the beginni g of 
the 20th century gave further subdivision of machinery and 
increase of economy, whereby greater speed became possible and 
comfort was increased by the reduction of vibration. At the 
same time the introduction of submarine bell signalling tends 
to diminish the risk of stranding and collision, whilst wireless 
telegraphy not only destroys the isolation of the sea but tends 
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to safety^ as was seen by the way in which assistance was called 
out of the fog when the White Star liner "Republic'* was 
sinking as the result of a collision off Fire Island (1909). 

In the follov/ing pages some of the ships which first embodied 
these improvements are mentioned, a brief history of the prin- 
cipal lines is attempted, and reference is made to some of the 
milestones on the road of improvement. 

Allan Line. — The story of the Allan Line is that of the enterjjrise 
of one family. Captain Alexander Allan, at the time of tlie Penin- 
sular War, conveyed stores and cattle to Lisbon for Wellington's 
army. After 1815 he began to run his vessel between the Clyde 
and Canada, and as years went on he employed several vessels in 
the service. Till 1837 the ships ran from Greenock to Montreal^ 
but in that year, after the Clyde was deepened, the ships went to 
Glasgow, as they have continued to do ever since. Captain Allan 
and his five sons devoted all their energies to the development 
of the Canadian trade, and for about forty years the line ran sailing 
ships only, which were greatly in request for the emigrant traffic. 
In 1852 tlie Canadian government requested tenders lor a weekly 
mail service between Great Britain and Canada. That of Sir Hugh 
Allan of Montreal, one of Captiiin Allan's sons, was accepted, and 
the Canadian mail line of steamships came into existence. It may be 
noted tl\{^t the Allan Line inaugurated ste)amcra of the spar-deck " 
tyi)e, ue. with a clear promenade deck above the msiin deck. This 
measure of safety was taken as a lesson from the disastrous 
foundering of the Australian steamship ** I^ndon " in the Bay of 
Biscay in the year 1866, Tlio company may claim, too. that their 
steaniship Buenos Ayrean," built for them in the year 1879 by 
Messrs Denny of Dumbarton, was the first Atlantic steamship to 
be constructed of steel. As time went on the company's services 
were extended to various ports on tlio eastern shores of North 
America and in the river Plate; and London, as well as the two 
strongholds of Glasgow and Liverpool, was taken as a port of 
departure. In the course of its career it has absorbed the fleet of 
the old State Line of Glasgow and a great part of the fleet of tlic 
Roycal Exchange Shipping Company and of the Hill Line. Included 
in the latter fleet were the first twin-scrcw steamers constructed for 
a British North Atlantic line. The ** Virginian " and the “ Victorian." 
built for tbe Allan Line in 1905, were the first transatlantic liners 
propelled by turbines. The principal ports served by the Allan Line 
are (in the United Kingdom) Glasgow, Lon<londcrry, Beliast, 
Liverpool and London; from these their vessels ply to many places 
in North and Soulli America, including Quebec, Montreal, St Johns 
Newfoundland), Halifax, St John (New Brunswick), Portland, 
wston, New Vork, Philadelphia, Baltimore, Montevideo, Buenos 
Aires and Rosario. 

American Line. — Though the American Line, as now constituted, 
is of comparatively modem origin, it is the successor of several 
much older organizations. Of these the oldest is the Inman line, 
last acquired by it. On the i6th of April 1830 an iron screw steam- 
ship of 1609 tons gross register left Gi^gow on her maiden trip to 
New York. This was the beginning of the Inman line. After 
a few voyages this ship was sold to Messrs Ricliardson, Spence &. 
Co. of Liverpool, in which William Inman (1823-1881) was a 
partner, and the sailings of the steamships were tnencoforth for 
some years between Liverpool and Philadelphia. But in 1857 
New York took the place of Pliiladelphia as a regular terminus. In 
1839 the regular call at Queenstown was commenced by this line, 
which may be said to have been responsible for two other innova- 
tions in transatlantic trafiic. Before 1830 practically all the steam- 
sliips crossing the ocean, with the famous exception of the ** Great 
Britain," were paddle-b^ts. After the advent of the Inman liners 
the screw l>egan to be everywhere substituted for the paddle. In 
the second place, the Inman steamers were the first which regularly 
undertook the conveyance of thir ' class passengers, to the extinc- 
tion of the old clipper vessels which had hitherto carried on tlic 
traffic. In 1867 the Inman liner " City of Paris" (the first ]^*aring the 
name) held the westward record witb 8 clays 4 hours, and in 1869 the 
" City of Brussels " came home in 7 days 22 hours 3 minutes. Till 
1872 these records held good. The '* City of Brussels " also liad the 
distinction of being the first Atlantic mail steamer to bo fitted with 
steam steering-gear. Al>out 1875 Mr William Inman turned the 
concern into a limited company, and in x886 the business was 
amalgamated with the International Company, and tlie vessels, 
though still flying the rod ensign, became the property of a group 
of United States capitalists, who also a^uired the old American 
Line which had been started in T873 with four Philadelpliia-built 
steamers. This company had been conducted under the auspices 
of the Pennsylvania Railroad. It plied between Liverpool and 
Philadelphia. A third constituent in the Inman and International 
Steamship Company was the Red Star Line, as the Soci4t6 Anonyme 
Beige- Americaine was familiarly called. Its service was from 
Antwerp to New York. The whole was placed under the maz^e- 
ment of Messrs Richardson, Spence A Co., who thus after thirty- 
two years reassumed the direction of old company. In 1887 
the two ships " City of New York " and “ City of Paris " were built 
on the Oyae for the company. At the time of their construction 
they wore the largest vessels ever built, always excepting the 


" Great liastem.** The " City of Paris '* was the first vessel (1889) 
to cross the Atlantic in loss than six days. The year 1893 was an 
important one in the history of the company, and indeed of the 
Umted States. The two vessels above mentioned were admitted to 
American registry by Congress, a stipulation being made that two 
new ships of at least equal tonnage and speed to the pair should bo 
ordered by the company from American nrms, and that they should 
be capable of beii^; employed by the United States government as 
auxiliary cruisers in case of war. The American flag wsis hoisted 
over the “ Now York" in 1893 hy President HaiTiscu, and in the 
same year the British headquarters of the company were transfen-ed 
from Liverxxx)! to Southampton. In 1894 the first American-built 
ocean liner of the now fleet was launched, and was named the “ Si 
Louis." In 1898 the American lAno had tlie distinction of supply- 
ing the navy of its country with cruisers for use in war. The St 
Paul," the only vessel of the four under contract in American 
waters at the time, was put under the command of Captain Sigsbw, 
whoso own battleship, the " Maine,’* had btioii blown up in ETavana 
harbour on the 13th of February. The other Ihrtio ships were also 
put into commission, tlie " Paris ** being temiiorarily renamed the 
"Yale" and the "New York" the "Harvard.*’ In 1902 witli 
their twin-screw liner "Kensington** the American IJnc made 
the first mciMiriments towai-ds fitting Atlantic ])asscngt:r steamers 
with appliances for the use of liquid fuel. 1'he express fleet of 
the line consists of the four vessels, "St Louis" and "St Paul,' 
each of it ,600 tons and a length of 554 ft; and the "New 
York " and " I'hiladclphia,** each of 10,800 tons and 3<)0 ft. length. 
Several still larger but less speedy steamships have been constructed 
for the intermediate services of the company. In addition to the 
weekly express service between Southampton and New' York, the 
American Lino runs steamerp between New York anil Anlworj), 
Phihidclphia, Queenstowm and Liverpool, and Philadelphia and 
Antwerp. 

Austrian Uoyd i-team Navigation Cem/>any.— This company 
was started in 1837 at Trieslo, whore its headquarters are still 
situated. It comnienccd operations with seven small wooden 
paddle-lx>ats for the voyage to Constantinople and the Levant. 
By 1910 tliey had increased to a fleet of sixly-two iron and steel 
steamships, with a gross tonnage of about a quarter of a million 
tons. Tiie whole eastern coast of the Adriatic and the Levant is 
visited by them with frequent services. There is a line to the west 
OH far as Brazil, and a monthly mail service between Trieste, 
Brindisi and Bombay. There is also a monthly ordinary service 
between I'ricste, Bombay, China and Js^an, anil a monthly branch 
in connexion with It between Colombo, Madras and Calcutta. 

BMy Line, — The name of Bibby has long been known and 
respected in the sliipping world. The first undertaking of the family 
was the institution of a service from Idverpool to Mediterranean 
ports about the middle of last century. When Mr (subsequently 
Sir Edward) Harland took ovit the shin-building works at Belfast, 
which he altcrwarcls made famous, Mr Bibby was one of his earliest 
customers. It was ho who gave him practically carte blanche in the 
way of proportion lor the new shins built for his service, and it was 
from the exiicrience acquired ana tlie success achieved with them 
that the " long ships," with which the White Sbir Line made its 
name, were first brought into the region ox the practical. In tliis 
connexion it may bo stated that Sir Edward Harland was born 
at Scarborough iii 1831, his father being a medical practitioner. 
He learnt the science 01 ship-building in the yards of Messrs it. 
Stephenson &. Co. of Newcastle, and became first a draughts- 
man witli Messrs J. & G. Thomson, and then manager in a New- 
ca.stl6 yard. In 1854 he went to Belfast, first as manager to Messrs 
Robert Hickson & Co. Then in 1838 he took ovct their yard. 
In 1839 he launched the "Venetian** for Mr Bibby, and in i860 
he took Mr G. W. Wolfi into jiartnership. After a lime Mr 
Bibby retired from the active jiursuit of his business, and the 
line passed into the hands of one of his conlidential riianagers — 
Mr Leyland (see Leyland Line). But the Bibby family, though 
large shareholders in the White Star Jdne, could not remain without 
some active interest in seafaring mattiTs. I-lence a new Bibby Line 
was started. Its first vessel was the '* Laticashirt*/’ a single-screw 
steamer of 4244 tons gross register, built — as have boon all Ibis fleet — 
by Messrs Harland oc WoLl. She came out: in 1889. Her sister 
was a similar vessel. Subsequent additions to the fleet were all 
of the twin-screw type; thus the Bibby Line can bemst that it was tlu; 
first to maintain its service, which i ; now fortnightly, exclusively 
with twin-screw vessels. In the trade between Liverpool and 
Rangoon they soon made a name. 

The Booth Line is essentially a Liverpool company. It was 
founded in the year 1866 by Messrs Alfred Booth & Co., who in that 
year instituted a service to north Brazil. Three years later from the 
same port was started the Bed Cross Line of Messrs R, Singlehurst 
dc Ck>. to carry on a similar service. In 1901 the two lines were 
amalgamated under the title of the Booth Steamship Company 
Limited. Since the year 1882 there has been a connexion by the 
Booth steamers between north Brazil and Nev/ York. Para, Manaos, 
Elaranham, Paranahvba and Ceara are the chief Brazilian ports 
served by the company, whilst the steamers make calls on the eastern 
side of the Atlantic at Cardiff and Havre as well as at Spanish and 
Portuguese piorts. The company carries the British mails to Bara 
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and Manaos, whilst it also takes the United States mails between New 
York and north Brazil. In addition to its transatlantic passenger 
tra£&c the Booth line is largely developing a tourist trade to Vigo» 
Oporto and Lisbon in the Peninsula as well as to Madeira. The 
Yquitos Steamship Company, wliich is under its management, 
carries its trade a couple of thousand nules up the Kiver Amazon ; 
a further development will extend to River Plate ports. 

British India Steam Navigation 'This line nudntains, 

perhaps, a larger network of communications and serves a greater 
number of ports difficult of access than any in the world. The 
Persian Gulf, Burma, the Straits of Malacca, and the entire littoral 
of the East Indies, to say nothing of the east coast of Africa, are 
among the scenes of its enterprise. Though its ramifications 
now extend to the pc^ts of nortnern Australia, the company had 
its origin in the Indian coasting trade. Its present designation 
is of comparatively recent origin, but its first operations date from 
1855. A project for a mail service between Odcutta and Burma 
was then first set on foot by the E«ist India Compiiny. Early in the 
following year a company was formed, under the title of the Calcutta 
and Burma Steam Navigation Company. Two small steamers of 
(ioo tons each were brought and despatched to India round the Cape 
in 1837, for a service between Calcutta, Akyab, Rangoon and 
Moulmein, under a contract with the government of India. At the 
outbreak of the Mutiny in 1857 company rendered important 
service by bringing up from Ceylon to Calcutta the first detachment 
of European troops which came to the assistance of India from 
outside. In 1862 an agreement was made between the company 
and the government, by which the former agreed to convey troops 
and stores and to perform other services. Under tliis arrangement 
steamers were to be despatched regularly from Calcutta to ^n- 
goon, Moulmein, Akyab and Singapore, and from Rangoon to the 
Andaman Islands. A service was also set on foot to the Persian 
Gulf, between Bombay and Karachi and Madnis and Rangoon. 
Tills gave a great impulse to the business of the com|)any. 
During the Abyssinian campaign of 1867 it proved of the greatest 
assistance to the government. The opening of the Suez Canal 
in 1869 produced an entire revolution in the shipping trade of 
India, anti led to a great development of the company's fleet. 
The s.s, “ India '* with cargo was waiting at Suez when the can^ 
was opened to trafiic, and was the first steamer to arrive in London 
through the canal with an Indian cargo. In 1872 the company 
extended its operations to the east coast of Africa, and by an arrange* 
ment with the British government began to run a service every four 
weeks between Aden and Zanzibar. Upwards of one hundr^ ports 
arc visited by the company's steamers. In all there are twenty*one 
lines with additional services. They may be classed roughly as those 
running to ports in (i.) India, Burma and Straits Settlements; (ii.) 
Straits Settlements and Philippines; (iii.) East Coast of Africa ; (iv.) 
Persian Gulf: (v.) Dutch East Indies and Queensland. 

The Canadian Pacific Railway is now one of the big shipping 
companies of the world, owning, as it docs, just under 200,000 tons 
of steam shipping. Its services divide themselves into several 
sections. There are those in home waters, such as the Great Lakes, 
where it employs a fleet of vessels of quite considerable tonnage. 
Under this head, too, come the local services on the coasts and rivers 
of the Pacific. Thtm there are the ocean lines on the Pacific 
and the Atlantic. The first of these is run fi'om Vancouver via 
Yokohama and other Japanese ports to Hong* Kong. Sailings are 
made at alxnit three*weekly intervals. This service is maintained 
by the thiee Empresses, the “ Empress of India," the Empress of 
China " and the Empress of Japan," sister ships of about 6000 tons 
and 10,000 i.h.p., specially built with a view to serve as auxiliary 
cruisers to the British navy in time of war. The great develop- 
ment of the Canadian Pacific, as far as regards sl^-owning, took 
place in 1903, when it took over from Messrs Elder, Dempster & Co, 
their transatlantic services to Canada. The " deal " aflected four 
twin-screw passenger and cargo steamers, and some ten vessels of 
a purely cargo t^e. These steamers ranged in size from the 
" Monmouth.*' of just over 4000 tons gross register, to the ** Lake 
Manitoba" of not far short of 10,000 tons. Since their entry into 
the Atlantic trade the comi)any has added two important mail 
steamers — the " Empress of Britain " and " Empress of Ireland" — 
to that side of its fleet. 

Castle Line (see also Union Line and Union-Castle Line )* — ^The 
Castle Line began its career in 1872 with the ** Iceland " and the 

Gothland, ' ' both vessels of about 1 400 tons. At that time the charge 
for carrying letters to the Cape was alxiut is. per half oz., and the 
contract time between England and the Cape thirty-seven days. The 
mail contracts were then in the hands of the XJnion I..ine exclusively, 
but in 1873 the House of Commons refused to ratify the extension 
of the contract signed with them by the chancellor of the exchequer, 
and their rights thus expired in 1876. Up to 1876 the Cape parlia- 
ment made an allowance to the Castle Line for the conveyance 
of letters, and when the postal contract was renewed in that year 
it was divided between the Union and the Castle lines, an arrange- 
ment which was adhef^^to down to the time when the two lines 
united their fortunes. T|te scope of the company's energies has now 
been extended to all pafts of South Africa. The line did great 
national service in carrying troops and stores to South Africa during 
the 1899 1902 and previous campaigns. By a resolution passed 


at a meeting of shareholders held on the 13th of February 1900 this 
company was amalgamated with the Union Line. The fleet liad 
grown from two ships in 187G to twenty ships in 1900, and from a 
total tonnage of 28 <m to one of about 110,000 gross register. 

City of Dublin Steam Packet Company, — ^Among the steamship 
services in the narrow seas round Great &itain a special interest 
attaches to this company, which vies with the General Steam 
Navigation Company in we claim for seniority. The General 
Steam was undouotedly the first to receive incori)oration in the year 
1824, but the undertakings from which the City of Dublin Company 
sprang wore at work in the years immediately prior to these dates. 
As far as appears, the firm 01 Bourne & Co. — who fulfilled in Ireland 
functions for which the Messagories Imp^alcs in France were first 
formed — were large shareholders in two undertakings which made 
history in regard to the development of steam navigation. One of 
those companies was the Dublin & London Steam Packet Company, 
from which Messrs Wilcox & Anderson, the first managers of the 
P. & O. jChartered the “ Royal Tar," the first steamer they despatched 
to the Peninsula, and the other was the City of Dublin Company, 
which originally occupied itself in the maintenance of a service of 
steamsliips between Dublin and Liverpool. It was this company's 
" Royal william " which had the distinction of opening the LiveriKiol 
service to New York. By absorption, too, this company represents 
the old St George Company, whose “ Sirius " was the first steamer 
to sail from London towards Now York. In the year 1838 the 
admiralty, which in those days had the management of many of 
the mail services and continued for a time to keep the Irish day 
mails in its own hands, gave the City of Dublin Company the con- 
tract for the night Irish mails, which were thus despatched via 
JJvcrpool, The name of X.aird is to this day closely associated 
with the fortunes of the company, and even at that time a 
Mr Laird, grandfather of the present partners in the ship-building 
firm, was a director of the City of Dublin Comjiany. In ^e year 
1848 tile government wi^ four steamers endeavoured to run day 
and night mails itself via Holyhead. But this arrangement did not 
work well, and two of its mail steamers were bought by the City 
of llhiblin Company, while the two others were acquire by the 
Chester Holynead railway. It is needless to follow the vicissi- 
tudes of the mail service, wavering as it did fix>m tlio adinir?Uty 
to the Chester & Holyhead railway, and then to the City of 
Dublin Comity. Suffice it to say that in 1859 an arrangement 
was entered into whereby tlie Gty of Dublin Company undertook 
the conveyance of both day and night mails via Holyhead, and built 
four ships, called after the four Iri^ provinces, for the service. The 
performances of these four paddle-ships, three of which were built by 
Messrs Laird, were remarkable indeecf. The ** Connaught " was the 
first vessel to do her 18 knots. The Ulster " made the best passage 
of them all — doing tlie journey from Holyhead and Kingston in 
3 hours 1 8 minutes. But tiie " I^inster " was only two minutes beMnd 
her, and the ** Mu. ^stcr " only six minutes worse than the '* Leinster." 
Talung the performances of the whole four vessels over the first 
fourteen years if their existence, and considering the mean of 
20,440 passages mad> as well in winter as in summer, the average 
time of passiige was only 3 hours 56*1 minutes. Ihe contract was 
renewed from time to tune, that coming into operation on the ist 
of October 1883 being for an accelerated service. To enable this to 
be adequately performed, tlie last paddle-ship of the fleet, tlie ** Ire- 
land," was built by Messrs X^rd, wlio also overhauled and improved 
the machinery of the older vessels, giving them new boilers adapted 
for the use 01 forced draught. In 1895 it was felt that the mode 
of carrying these importaiit mails again needed revision, and m that 
year the House oi Commons approved of a new contract, under which 
four new twin-screw vessds were to be built for tiie service. The 
work of design and construction was again undertaken by Messrs 
l^ird, and in 1897 Uio new fleet assumed the duties, and indeed the 
names, of the vessels which had done such remarkable service during 
a jiariod of about thirty-eight years. The contract time was now 
decreased by half an hour, and tliis meant naturally a very great 
increase in the speed of the vessels employed. The present raps, 
capable of a sjicecl of about 2^ knots, maintain however with 
regularity and ease the 20 to 21 knots which are required. Besides 
the night and day services with the mails the company also 
maintains its old line between Liverpool and Dublin. 

Compagnie Ginirale Transailantigue. — A French undertaking 
known as the Compagnie Gto^rale Maritime was founded in 18^5. 
It owed its inception to the brothers Emile and Isaac Pereire. 
Services were first organized from Rouen to Algeria, lietween Havre 
and Hamburg, and between Marseilles and Antv^erp, with calls 
at Spanish and Portuguese ports. In 1 861 the company was allowed 
to change its title to the more comprehensive one under which it is 
now known, and it then undertook its first contracts for the carriage 
of the French mails to the United States, the Antilles and Mexico. 
Some of the earlier vessels employed in the New York service were 
very fine specimens of the naval architecture of their day. Among 
them may be instanced the great iron paddle-steamer "Napo- 
leon III.,'* built in the year 1864 by Messrs Scott & Co. of Greenock, 
who at that time constructed most of the more important vessels 
for tills service. This vessel with her imperially titled sisters sufiered 
a change of name in the early 'seventies, when several of them were 
lengthened and altered to screws. In the year 1881, again, there was 
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a great movement towards the acceleration and improvement of 
the New York service, and a new fleet was begun with the single- 
screw steamship ** Ia Normandie/' launched at Barrow-in-Furness in 
1883. Four larger vessels of much the same class followed, three of 
them being constinicted in the owners' own yard at Penhoet. In x 890 
the first twin-screw steamer of the line appeared in *'La Touraine," 
and proving a success, the British-built L' Aquitaine " was pur- 
chased, A new postal contract was arranged in 1898, and under 
its terms it became necessary for the company to build still larger 
and faster vessels. Eventually four such ships were to be pro- 
vided, These vessels are of 22 knots speed on trial, and are 
among the fastest on the Atlantic* The company maintains a 
weekly service to New York, as well as the lines to the Antilles 
and Mexico in the Atlantic, There aro also communications with 
British and Algerian ports, 

Cunard Line . — ^Tw company derives its name from Samuel 
Cunard of Halifax, Nova Scotia, an owner of sailing vessels 
trading from Boston and Newfoundland to Bermuda, He first 
conceived the idea of a regular despatch of royal mail steamships 
across the Atlantic, to take the place of the government brigs, 
which often took six or seven weeks in tlio trans]>ort of mails. 
This idea he realized with the help of Mr George Bums of Glasgow and 
Mr David Maclver of Liverpool. On the 4tii of July 1840 the first 
Cunardcr, the Britannia," started on her voyage across the Atlantic 
with sixty-threo passengers, landing them at Boston in a fortnight. 
The experiment of using the screw for the Atlantic service wjut 
made with several cargo steamers in the early 'fifties, and tlie 
first Cunard screw steamer for the mail line xnade her d6but in 
X862. This was the " China," the gross tonnage of wliich was 
2539» her i.h.p, 2250, and her average speed 13*9 knots. In 
1870 the Cunard Company first fitted compound engines to their 
steamslup " Batavia/' and in z88x the ** Servia," the first steel 
vessel in the service, was the pioneer of the larger type wliich 
constitutes the present express fleet. Since 1840 the Cunard 
Company has been under contract with the British government 
for a mail service. At the present time the contract is for a weekly 
mail to the United States, via Liverpool and New York. The 
British post office, however, only pays its contractors for the 
weight of mails actually carried, and reserves tlie right to send 
specially addressed letters by foreijm ships. The company’s services 
iiiso include a passenger line to Boston, and frequent despatches 
to Mediterranean and Levant ports as well as a weekly steamer to 
Havre, and a passenger service from the Mediterranean to New 
York. In October 1902, as a result of the formation of the Morgan 
Shipping Trust, the British government made a new arrangement 
with the Cunard XJno, involving the loan at 2ji% of the capital for 
building two new fast steamers, besides a yearly subsidy of £150,000 
for twenty years. The company showed its confidence in the 
turbine system — ^then in its infancy — by adopting this principle 
for these two vessels, the largest and fastest at that time contem- 
plated. The advance in size iind power of Atlantic steamslups is 
evidenced by the following comparison 
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X884 

"Umbria" and 
" Etruria " , 

19 

8,127 

14.500 

1893 

"Campania" and 
"Lucania" . 

1 

22 

* 2 . 95 * 

30,000 

1907 

"Lusitania" and 
" Mauritania" 

25 

30.830 

68,000 


Elder, Dempster 6* Co . — ^Tho remarkable process of this com- 
pany, and of the undertakings connected with it, was largely due 
to tne activity of the late Sir Alfred Jones. The oldest business 
under its management is the African Steamship Company, which 
was incoiporatcti by royal charter in the year 1852 for the piuposo 
of trading with West African ports. It received a subvention of 
:f30,ooo per annum for a monthly mail to the Gold Coast, and began 
its work with an unambitious little fleet of four 700-ton vessels. These 
were at first, however, equal to all the traffic which the trade could 
o£Eer them. As time went on the number and size of the vessels 
employed was increased. In 1869 such progress liad been made 
that it appeared worth while to start an opposition line under 
the name of the British and African Steam Navigation Company. 
This was at first a Glasgow venture, much in the same way as the 
old concern liad made its headquarters in London. But Liverpool 
has long been the centre of the West African trade, and both com- 
panies practically transferred their business thither. In the year 
1883 the British & African Company, which was the first of the 
two to fall under the management of Messrs Elder, Dempster 
Company, became a limited company, and not long afterwards 
the two rivals arrived at a working arrangement whereby their 
sailings — at that time about three times a fortnight-— were worked 
into one another. The Canary Islands, where the West African 
steamers called on their voyages, were then becoming known as 
a resort for tourists and invalids, and the issue of tickets available; 
by either line was commenced for their convenience. The develop- 
ment of the cultivation of the banana for the English market was 
also begun to be encouraged by the two steamship companies. 


But it was in the month of August X891 iliat the great movement 
by the Eldcr-Dempstcr Compaxiy was made public, it was then 
announced that the firm had assumed the management of the 
African Company. The two concents were, and arc, continued as 
distinct organizations, but they naturally work very closely together. 
The African Company soon began to break fresh ground, building 
not only superior vessels for the improving West African service, 
but also constructing large cargo vessels tor the general Atlantic 
trade. These were soon engaged in the trade between the Mersey 
and the St Lawrence on the one hand, and between Liverpool 
and the southern ports of the United States on the other. Mean- 
while the development of the possibilities of West Africa and oi 
the Canary Islands was not neglected. Various undertakings, 
not usually considered part of a shipowner's work, were inau- 
gurated. These includca a bank, founded in 1894, for the accommo- 
dation of West Africjui traders, oil- mills in Liverpool, where the palm 
kernels so largely consigned from the coast might 1)6 dealt with, 
and a hotel at Grand Canary for the convenience of the tourist; 
while, to ensure the disposal of the bananas wliich their companies 
brought to England, a fruit brokerage business was opened in Q>vent 
Garden. Having already, as has been seen, a looting in the Canadian 
trade, they began the restoration of the Atlantic trade to Bristol, 
by giving it a service of sieamsliips to the St Lawrence, employing 
for the purpose vessels of as great size as their docks could accom- 
modate. At the beginning of 1899 they further sirengllicncd their 
connexion with the nearest British colony by the purchase, from 
the liquidator of the insolvent Canada Snipping Company, of the 
name, house-flag and remains of the old Beaver Line. A now fleet 
for this service was at once put in hand, a fair rqircscntative of 
the ships being the twin-screw “ Lake Erie." a vessel of 7530 tons 
gross register, built in 1900 by Messrs Barcl.'iy, Curie *& Co. 
of Glasgow, which did good work — v.Hith many other Kldcr- 
Dempster steamers— in the transport service during the Boer War. 
The Ciinadian steamers were however in 1903 transferred to the 
Canadian I'acific railway. At the beginning oi the 2o1h century 
the firm t)cgan trading with the West Indies. By orrangemen t with 
the colonial office, for an annual subsidy of /40,ooo, the ” Direct " 
service of fortnightly steamships was started with the sailing front 
Avonmouth of the then newly built " Port Morant " in February 
1901. The steamships of the new line have good passenger accom- 
modation and hotels were ac({uired in Jamaica to provide accommo- 
dation lor those who wished to visit the West Inmes under the new 
management. This provision for tourists was a novel feature. 
The increase, at once absolute and comparative, in the tonnage oi 
the Elder-Dempster fleet has been very rem^irkable. On the death 
of Sir Alfred Jones a limited company wiis established under the 
direction of Lord l^ic, of the great ship-building firm of Harland 
A' Wolff, and of Sir Owen Hiilipps, clmirnmn of the Koyal Midi 
Steam Packet Company, to carry on tlie Eldcr-Dcmpstcr Company 
and take over the various interests concerned. The vessels of the 
West Afirican lines ply as well irom Hamburg and other North 
Sea continentiU ports as from Liverpool, while closely connected 
with the firm, though sailing its vessels under the Belgian flag, 
is the Compagnic Beige Maritime du Congo, which runs a service 
from Antwerp to West African ports. 

Ellerman “ J.loyd's Register of Shipping" in its issue 

for X 901-1902 contains no reference to the Ellerman Line. For 
unlike most other shipping conmanies H sprang into being in a 
moment. It was started when Mr (afterwards Sir) John Ellerman, 
chairman of the Leylaiid Line, severed his connexion with that 
company and wont his own way, taking with liim some nineteen 
vessels of the fleet, and the Peninsula and Mediterranean connexions 
of the old company. Forthwith ho added to the tale of his ships 
by taking over the nuvnagement of the seven steamers of Iho I'smay- 
anni Line— wliich has long maintained a service to Mediter- 

ranean ports. Nine steamers previously managed by Messrs 
Westcott (& Laurence also came into the fold. But this was not all; 
the direction of two old-established lines to Indian ports was also 
acquired. These were the fleet of the City Line, which at that 
time comprised some fifteen vessels, many of them fitted for the 
passenger trade. This lino had been founded by Messrs George 
Smith A Sons of Glasgow in the first half of the iqUi century 
and had grown up out of a fleet of sailing vesseds. The other was 
the H.'dl Line of Liverpool, previously managed by Messrs Robert 
Alexander & Co. It consist^ of some eleven steamships of about 
4000 tons gross apiece. The various sailings of these different 
companies have all been maintained and extended, and in 1910, 
in conjunction with the Harrison and Qan lines, a new development 
up the East Coast of Africa towards Zanzibar and Mombasa was 
organized. 

The Leyland Line may be said to date from the year 1831, when 
the first Mr Bibby founded his steamship line with the smjUl vesseK 
‘•Amo " and ••Tibet" for service to the Mediterranean (see LHhhy 
Line above). The company extended its business to the North 
Atlantic and in the early 'seventies changed its name, Mr F. R. 
Leyland, one of its managers, assuming the control. Oa hfB death 
in i8q 2 the concern became a limited company. In 190O It pur- 
cliased the flcca and connexions of the West India & Pacific Steam- 
ship Company — a business which had been founded nearly florty 
years previously in Liverpool and which served, beside many West 
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India Islands* the cotton ports of Galveston and New Orleans. Galveston and New Orleans* and to Canadian ports. In Central 
having ^so a connexion to Colon lor places on the western coast and Southern America there are lines to Mexico. Venezuela, 
of America, This company at the date oi its absorption had a fleet Brazil. Uruguay and Argentina. Amongst the West Indian 
of twenty-two steamships totalling over 1 1 1.000 tons gross register. Islands Cuba receives special attention from this line. There 
This amalgamation was the first step towards the great American is a service to Eastern Asia, China and Japan. From Stettin 
combine. Mr Ellerman. however, who vraa chaixman of the old its steamers run to New York* and from ^ew York to the 
I^yland Company, separated himself from it at this juncture, and Mediterranean. Brazil and Eastern Asia, From Genoa they run 
founded his own line. The Leyland Company has a number of to La Plata duect 

transatlantic services. Jupan Mail Steamship Company^ Limited (Nippon Yusen Kaisha), 

General Steam Navi^ion This is the oldest existing — l^om an early period their insular frontiers made the Japanese a 

line. Its first prospectus was issued in 1824. and in 1831 it re- seafaring folk* but imperial policy for a long period shut them away 
ccived its chartei' of incorporation. It commtmced with the passenger from all intercourse with the rest of the world. It was not until 
trade from London to Margate, and its operations gradually extended about the year i860 that the life of the West really touched Japan, 
to the British coastwise ports and the home trade ports on the Conti- In x868 steamship communication was opened between Tokyd and 
nent In time the company introduced a rogukr steam service Osaka; in 1871 tlie Yubin Kisen Kaisha Steamship Company came 
between Edinburgh and other east coast porta and London* Ham- into existence under the control of the Imperial Bureau of Com- 
burg, Rotterdam, Antwerp and Havre in the north of Europe. It munication; and in the same year a private company* called the 
gradually obtain^ a strong hold upon the passenger and fine goods Mitsubishi Kaisha* was founded. This may be said to have been 
trade to the Continent* holding the mail contracts between London the beginning of all modem maritime enterprises in Japan, In 
and Hamburg, and London and Rotterdam. In the early 'seventies 1876 the government company gave up the contest* and its 
the pressure erf foreim competition made itself severely felt, and in fleet passed into the hands of the private company. In 1873 the 
1876 the increase of the American cattle trade told on the profits capacities of this company had been tested in the miutary expedition 
of the company; but the difficulty was met by obtaining pailiamon- to Foimosa* when its organization had been found excellent* but 
tary leave for an increase oL capital, and the company has displayed its fleet insufficient. The treasury now invited the company to 
new enterprise* especially in :(}gard to its passenger facilities. It buy up the Yokohama-Shanghai service of the Pacific Mail Steam^ 
may claim to ^ve been the pioneer in the promotion of steamship ship Company. In 1876 tiie company had a fleet of ferty-two vessels* 
traffic between British home ports and tlie nearer ones of the including sailmg ships. In 1882 the government set on foot another 
Continent The steamship *'Gtrafie/* built in 1836. brought over rival line* the Kyoao Unyu Kaisha. but it did not answer* and in 
the first cargo of live cattle from Rotterdam to Blackwall in 1846. 1885 the two were amalgamated into the present Nippon Yusen 

The company runs steamers from London to Edinburgh, Hull and Kaisha*" or " Japan Irfail Steamship Company." In the nine years 
Yarmoutli, and from London to Antwerp* Amsterdam* Bordeaux* which passed between this union and the outbreak of the war 
Havre, Hamburg* Oporto. Ostend* Rotteraam. Charente and the with China in 1894* tho services between Japan and neighbouring 
Mediterranean ports. Vessels are also run to some of the ports countries were extended, and the development of the cotton trade 
above-named from Hull and Southampton. There is also a pas- induced the government to inaugurate a service between Japan and 
senger service between Harwich and Hamburg, and excurrion Bombay. Buring the war tho vessels of the line were used for 
services in summer to the wattdring-places at the mouth of the the transport of troops, and many additional ships bad to be 
Thames and on the Kentish coast acquired. The result of the war gave an enormous impulse to trade 

Hamburg- American Line,— -Tho extraordinary progress of Ham- and navigation. The company determmed to run vessels to America, 
burg as a seaport during tho last thirty years of the X9th century Europe and Australia, The capital was greatly increased* ana 
may be held due in no small measure to tho enterprise of this line, orders were given for the construction of twelve twm-screw steamers 
which now carries passengers net only to tho two American con- oi over 6000 tons each for the European line* and three of 3800 
tinents* but also to the east oi Asia and Africa. It was founded in tons each for the Australian line. In 1899 the Japanese Diet 
May X847. At that time* owing to the political disturbances resolved to grant subsidies to the company's European and 
throughout Germany* there was an enormous exodus of emigrants American lines. All Its lines therefore now* with few exceptions* 
to the new world; of this the founders took advantage* ana tlicy run under the mail contract of the Japanese government. TWo 
started a regular service of sailing ships between Hamburg and New is a regular fortnightly service 01 twin-screw vessels between 
York. The firs* ship they owned was the Deutschland," of 700 tons, Yokohama* London and Antwerp; a monthly service between 
built on the Elbe, It is interesting to note that the present Yokohama and Melbourne; also between Yokohama and Victoria 
" Deutschland " is cf 26,502 tons gross register, and Is of twenty-three (British Columbia). There ore lines to Bombay* Shanghai, Vladi- 
times the capacity of her predecessor. The first 8a.hng took place in vostok. Newchang, Tientsin, and many local lines* touching at all 
October 1848. In 1851 the comxtany's fleet consisted of six vessels* tho ports of the islands of Japan. 

with an aggregate of 4000 t^ ns. In 1836 the first screw steamer lioyal Mail Steam Packet Company^— ^oon after Briti^-owned 
in the company's service left Hamburg; this wjjs the ** Borussia," steamships began to run to America a company was formed by 
a vessel coustructod, as were her sisters for m<any years* on the leading business mvn interested in the West Indies, to carry the 
Clyde. From this time, when the company abandoned sailing mails from England to that part of the world, llie charter of 
ships and took to steam* its prosperity may be said to have this company* to be known as the Royal Mail Steam Packet 
dated. It is strange to note that the two first steamships owned Company* was granted in 1839. The government believed tliat 
by it were chartered by the British and French governments to the institution of a lino carrying the mails regularly to British 
convey troops to the Crimea. By 1867 the company had ceased possessions in the West Indies was likely to prove of benefit to 
to own any sailing ships. The enormous increase of the traffic the empire* and granted a large subsidy. The first contract 
is indicated by the fact that whilst in 1856 the sailings to New York with the govemnu^nt was entered into in March X84X. No less tlian 
took place every fortnight* in 1881 there* were two a week* and later fourteen J^ge paddle-steomcrs capable of carrying tho largest guns 
on three. The company had also by this time considerably extended then used by the Royal Navy were at once ordered, and the service 
its operations from the origiaol passage between Hamburg and was opened with the** Thames "on the 3rd of January 1842* followed 
New York, After the war between Franco and Germany it started by otlier vessels in fortriightiy succession. These steamers started 
a lino to the West Indies, and latci: to Baltimore* Boston, Montreal from Falmouth and returned to Southampton* wliich was the 
and other ports in North America. In 1875 it absorbed the old company's headqueurters* though it had no dock accommodation in 
Eagle Company of HambUi g, which had previously been its rival* those days. In 1 84O the compiiny began to carry the moils for places 
and then began to run steamtjrs to Central and South America* on the western cost of South America* the Pacific Steam Navigation 
and later to China* Japan and the Straits Settlements. To-day Company receiving thorn at Panama. In January 185X* the com- 
the Hamburg- American line may claim to bo the largest steamship pany by contriict %/ith tho government inaugurated a monthly 
company in the world. For its services to New York run by twin- service to Brazil and the river Plato* and now steamers were built 
screw steamers it has the “ Deutschland/* built at Stettin by the which greatly increased tho rapidito of transit This company 
Vulcan Company. Her engines develop about 33.000 horse-power* was therefore the first to institute direct mail communication by 
and she was the first Atlantic liner to exce(.^d a speed of 23 knots steamer between Europe and the countries of South A.uierica. as 
at sea. Other large steamers built for its Hamburg-Southa'mpton- it had also been with the West Indies. The company's vessels were 
New York service are the “ Kaiserin Augusta Victoria " r.nd the employed continuously during the Crimean War m the transport of 
'* Amerika." which* though largtsr* has not the ** Deutschland's " tioops. It is interesting to note that it was from one of the corn- 
speed. A service from Hamburg to New York dirc^ct tor third- pany'sships, tho *‘ Trent," that Slidell and Mason, the conunissioners 
class passengers only is also maintained. The Hamburg Company of the Confederate stares, wore taken on their way to Europe by a 
has extended its influence and enla]^d its fleet by purchases United States man-of-wat. In 1872 the service to Brazil and the 
from and absorptions of other fleets. Thus it has acquired vessels River Plate was doubled. At tiie Iniginning of the 20tb century 
from the Carr Lino and the Hansa Line of Hamburg, the Rickmers the company seemed to be on the downward grade. But a change 
Line of Bremen, as well as from the Hamburg South America and came over its fortunes* A new cliairman. Sir Owen Philip])s 
the HajaitK-Cal^^ companies. In conjunction with the Lloyd took over the reins and new enterprises were started in several 
Line xt*ljWc over the fleet of the Kinsing Line. In X901. witli a directions. The interest of the Pacific Steam Navigation Company 
view ^^le flMdifig of its main lines, it acquired the Atlas Line in the Orient-Pacific Line to Australia was purebred in January 
of Liverpool- 4 k company which had developed the trade between 1906. and steamers despatched once a month from London to 
Nttv York and the West Indies. Starting from Hamburg, its Australia tlirough the Suez Canal. This enterprise, however, was 
voMis run to New York* Portland, Baltimore, Boston. Philadelphia, discontinued when the new mail contract came into force in May 
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t\^-screw steamships of much greater tonnage than I *vere thus in a posdtion to give to shippers from the United States 
any they had hithertofore owned were constructed for the mail I the convenience of transit by a through bill of lading to embrace 


service to South Amenca, and an extension was made into the 
tourist and cargo trade to Morocco^ Madeira and the Canary Islands 
by the purchase of the old-established Forwood Line, Pait of the 
fleet of the Shire Line to the Far East was also acquired. But 
the great development took place at the beginning of 1910, when the 
directors made the startling announcement that they had purchased 
the whole of the share capital of the Pacific Steam Navigation 
Company**-^ business established in Liverpool only a year after the 
grant of their own royal charter. This absorption brought some 
forty ships— many of &em modem twin-screw steamships of a high 
class — ^into the fleets which was then placed amongst the big 
lines of the world. Another move was made when Sir Owen 
Philipps joined Lord Pirrie in organizing a comply to take over 
the numerous enterprises of Sir Alfred Jones. The West India 
Line steamers leave Southampton for the West Indies every fort- 
night, and after calling at Cherbourg proceed direct to Barbadnes, 
thence to Jamaica and Colon, whence they proceed to Savanilla 
and other local ports. From Barbadoes, Trinidad, 1 a Guaira, branch 
lines run to Demerara and the islands. The Brazil and River Plate 
Line comprises a fortnightly service of mail steamers to Pernambuco, 
Bahia, Rto, Montevideo and Buenos Aires. The Shire Line steamci-s 
sail to the Far East every fortnight, as do those of the Islands 
service, whilst the Pacific line despatches twin-screw passenger 
steamers and large cargo vessels alternate weeks from Liverpool 
to South American ports, besides maintaining local services up tlie 
West Coast There are also cargo services to the West Indies and 
Mexico, and to the River Plate and intermediate porta, 

Messageries Mantimes de Franrs.— Originally known as the 
Messagencs Ixiro6rialcs, this company sprang from a land-transit 
undertaking. It received its first contract for the conveyance 
of oversea mails from the French government in X85X, It then 
extended its services to Italian, Greek, Egyptian and Syrian 
ports. In the following year it included Salonica in iti itinerary. 
The occurrence of the Crimean War gave an increase to its fleet 
and a stimulus to its operations. For it was not only given 
task of maintaining xxiai] communication with the Frencli forces 
in the Black Sea, but was largely entrusted by the government 
with the duty of transporting troops and stores to the seat of war. 
At that time it was a considerablo purchaser of British tonnage. 
In X857 it had the French mail contract to Aljlcrs, as well as to the 
Danube and Black Sea ports, whilst in the same year a new mail 
contract for a service between Bordeaux and Brazil and the river 
Hate was granted to it By this time it had, eitlier afloat or under 
construction, a fleet of no less than fifty-four steamships of 80,875 
tons. In i86x further employment was found for its vessels in 
the conveyance of the mail to India and China, By the year 1875 
its fleet embraced 175,000 tons of shipping, and also employed a 
large number of chartered sailing vessels, it was at that time the 
largest steam shipping company in the world. It had already ceased 
to employ British s^builders and now constructed its own tonnage 
in its own yards. The extension of its servioes to Japan followed, 
and eventually it put forth branches which served Madagascar, 
Mauritius and Zmxzibar. as well as Australian x>orts and the Hench 
colony of New Caledonia. Some of the steamers employed in the 
mail scr\dces to tlie Far East and South are of a very fine character. 
In Z909 its fleet traversed 1,019,0^6 marine leagues and carried 
197, passengers and over a i^ion ton.s of cargo. 

Morgan Comoinaf ion.— Under the head of the American Line it 
has been ^wn how a group of American capitalists acquired the 
Red Star, Inman and American lines, thus forming a body of 
Upping whi'^h embraced in the year 1901 about 167,000 tons of 
shipping tonnage, partly under the British and partly under the 
Beiman and American flags. Another company which drew its 
capi^ cMefly from the United States, though its vessels fly the 
red ensign, is the Atlantic Transport Company, registered under 
the British Limited Liability Acts in 1889. Its main sendee is 
between I/>ndon and New York, and it is carried on by large and 
modem twin-screw steamships, several of which have been con- 
stiucted by Messrs Harland & Wolff of Belfast. These vessels 
range up to about i^^ooo tons gross register, and though they carry 
large quantities of cargo and of cattle on the eastward voyage, also 
accommodate a number of passengers in their saloons. Through 
the connexion of this undertaking with Messrs Harland & Wolff 
as builders of their vessels, those American capitalists who were 
interested in the cxtensic a of United States interests on the North 
Atlantic an.-l who purchased the share capital of the Loyland Line 
were brought into connexion with Lord Pirrie, the managmg director 
of this !^ip-buildmg firm, and through him approach was made 
to the managers of the White Star Line in the year 1901. An offer 
for the purchase of this famous British line was put forward by 
the Ameiican syndicate, headed by Mr J. Pierpont Morgan. The 
managers of the ^^ite Star Company had not merely to consider 
what many exports believed to be a iibeml offer. There was another 
in the situation present to their mind. The New York 
syndicate, b^des having the control of the vessels of the American 
Imes on the Atlantic, had, it was said, secured the management 
of the trunk lines of railway between the great producing districts 
of the Western states of America and t!»e eastern seaboard. They 


both the railway journey and the ocean voyage, and there was ground 
for the belief that if compotition were allowed to ensue the British 
steamship companies — which from the nature of things could receive 
no corresponding support from the railw^ays of the United Kingdom — 
might suffer very severely. Tlie Wliite Star Line accordingly threw’ 
in its lot with the American and Atlantic Transport Companies, and 
with the White Star Lino went the Dominion Company — a line 
whose fine passenger vessels were constructed by Messrs Harland cV 
Wolff, aiid whoso management is largely influ tuced by the pai tners 
in that firxn. The Dominion Lino has' services from Liverpool to 
Boston, Portland (Maine), and St lAwrenco ports. The Norddout- 
schcr Lloyd and the Hamburg* American companies were approached 
by Mr Morgan with a view to their entering into the scheme; but 
though a working agreement was arranged, the German lines 
decided to preserve their separate existence. The Morgan com- 
bination was eventually incorporated at tlie end of September 
X902 in New Jersey as “ The International Mercantile Mc'irine 
Company,** with a capital of $120,000,000; and an agreement was 
come to with the British government, by which the British cluuacter 
of the British ships in it would be preserved. The combine controls 
about a million tons of steamships. 

Navigaeione Generate //a/ /ana.— The union of the Florio and 
Rubattino lines in the year X882 was the origin of tliis company. 
The Rubattino Line finely made Genoa its headquarters, while the 
Florio Line centred its business at Palermo, and had itself been 
largely strengthened by the absorption of the Trinacria Company 
of Its own port. The coasting trade of Italy and Sicily , with services 
to various ports of the Mediterranean and Black Sejis, occupies 
the great part of the company*s fleet. But it also runs monthly 
line.: from Genoa through the Suez Canal to Red Sea ptirts, and so 
to India and Hong-Kong. Towards the western ocean it lias a 
service maintained in conjunction wdth that of anotlier Italian 
company, La Veloce, to Brazil and the River Plate, whereby weekly 
departures are zmide from Genoa. In February 1901 a new lino 
was opened by the sailing of the Italian Ckjneralo Company's steam- 
ship ** Liguria** — a new Italian-built vessel of upwards of 5000 tons 
register— for Now York. The object of this line, which is maintained 
by steamtjrs of the Goneralo Company, aided oy a similar number 
from the fleet of I.a Veloce, sailing bnee a week from Genoa via 
Naples, is to attempt to retain in Italian liands some of tlie large 
traffic which is earned on from those ports in the steainors of the 
Norddentschcr Lloyd, the Hamburg- American Line, the Cunard 
and White Star lines. 

New Zealand Skipping Com/>any.— This company was established 
in X872 for the purjxise of maintaining a passenger and cai’go service 
between London and New Zealand. This was before the days when 
steam vessels could be used with commercial success in the long 
sea trade. At first it depended on chartered vessels, but gradually 
it acquired a fleet of fast clipper iron sailing-ships which reduced 
the voyage to 90 days. These vessels took out a large number 
of government emigrants between 1874 and 1882. In x88i one 
of these ships inaugurated the frozen meat trade from New Zealand, 
tliiis opening up a business which has since grown to colossal 
proportions. The trade increased so rapidly that it was found 
impossible to conduct it by means of sailing ships, and in January 
1883 the company desjiatched from London the charttTiJcl stcamsliip 
** British King,’* of 3559 tons. This vessel accomplished the voyage 
in 50 days, but it was found necessary to diminish the passage 
to 45 days out and 42 homo. Five sltamers were therefore built 
to fulfil the requirements of the trade. The first of tlieso, the 
** Tongariro," of 4163 tons, left England in Octcjbcr 1883. The com- 
I pany about this time r<;ceived the contract of the Now Zealand 
government for a montlily mail service, with a guaranteed time of 
45 days. Tho managers gradually eliminated all the sailing vessels 
from the fleet, and more recently rq^Ltcecl the original single-screw 
maii steamers with largo modern twin-screws. In addition to 
passenger vessels the company owns several cargo boats, some of 
which are among the largest afloat. In the ** Otald ** triplc-screw 
vessel, added to the fleet in X907, tho c^Uiipany initiatea a com- 
bination of reciprocating engines for using the high-pressure steam 
and turbines to make use of It subsequently. Tlie company*s 8hix)K 
sail from I^ondon, callixig at Plymouth, Timerific, Cax)e Town, 
Hobart, on tho way out, and sometimes at Montevideo or Rio and 
Tunoriffe on the return voyage. Ccmmunication with tho different 
ports of Now Zealand, as well as to Australian ports, is carried out 
by the vessels of the Union St(;amship Company of New Zealand. 

Norddeutseher Lloyd^-^To the enterprise of certain citizens in 
the city of Bremen this large business owes its existence. The 
originator was Herr H. H. Meier, who brought into line the 
various flipping interests of Bremen, and induced them to amal- 
gamate into one company. The assodations thus brought together 
were the Weser Haute Steamship Company, tho Unter Weser 
and Ober Weser Steam Tug Companies and the Uher Weser Uni- 
versal Shipping Insurance Association. The statutes of the new 
company were approved by the senate of Bremen on the i8th of 
February X857. The original capital was 4,000,000 thalers, but 
soon after the formation of the new company great depression 
set in, owing to the commercial crisis in worth America. Mor«- 
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than 2 $oo shareholders in the Lloyd forfeited their shares, but 
the directors were not dismayed, and had the loyal support of their 
fellow citizens* Four big ocean steamers were constructed for 
the American line and three for the Engli^, and large doc^ for 
repairs were established at Bremerhaven, The hrst voyage was 
1858, when the “Bremen** started for New York, carry- 
ing many steerage passengers, but only one in tlie saloon. The 
second smp, the “ Hudson,'* was shortly afterwards burned while 
lying in harbour. At the end of the first year botli lines showed 
a loss. At the end of the second year matters improved, the 
English cattle trade especially showing great progress. But the 
company still commanded little confidence, for the Darmstadt 
Bank parted with 1,000,000 thalers* worth of shares at a loss of 
75 %. These the directors themselves took over. But the American 
Civil War now came, to deal another severe blow at the Idoyd. 
just when its prospects were growingbrighter,and till 1 864 nodividend 
greater tlian 2| % was paid to the slmreholdcrs. After the termina- 
tion of the war we trade with the United States grew enormously, 
and the English traffic also revived in a most unexpected way. 
One result was the foundation of rival lines, which, however, were 
unable to maintain effective competition, and succumbed* In 
1868 a new line was opened. Bremen's staple of commer^ is 
tobacco, and the directors determined to bring their port into direct 
communication with the tobacco-producing areas m the States; 
so in that year tlioy inaugurated their line to Baltimore. In the 
following year a lino was started to New Orleans, another great 
centred the tobacco and cotton trade. It was necessary to con- 
struct three special liners for that service, as the ordinary ships 
could not pass the bar of the Mississippi. In 1869 a lino to Contnd 
America and the West Indies was set on foot, and new steamers 
were ordered to run on it With the outbreak of the war of 1870 
the company naturally had anxious times, as the Frendi fleet 
blockaded the German coasts; but its vessels often ran tlie blockade 
with success. Soon after die war the West Indian services, proving 
unprofitable, was given up. In 1875 a new lino of steamers to 
Bra^iil and Argentina was started. Tills was scparatcid into two 
distinct services in 1878. In x88o ^ approach of the great 
struggle for supremacy on the Atlantic xnaefe itself felt, and the 
company began to prepare for the contest, and ordered the con- 
struction of the ' ‘ Elbc,*^ the first of its express line of steamers. She 
commenced running in 1881, and was quickly followed by others. 
Between i88x and x888 an entirely new fleet was placod on the 
New York line. In x886 the Australian and East Asian lines 
were founded in accordance with a contract with the imperial 
government. This included a monthly service to China, with a 
branch service to Japan, and a monthly service to Australia, with 
a branch line to the Samoan and Tonga Islands. From tliat time 
onwards tlic story of tlie Norddeutschor Lloyd has been one of 
increased prosperity. The company's fleet includes four large and 
fast steamships of about 23 to 23^ knots speed for its weekly eiqiress 
service to New York, whilst it lias also largo vessels— one, the “George 
Washington,'* being of 27,000 tons — for its intermediate service to the 
same port, built by the Vulcan Compivuy at Stettin. The company 
runs many linos from its headciuarters at Bremen; among them are 
those to New York — a line of express steamers and a lino of ordinary 
mail steamers, all calling at Southampton or Qierbourg; to Balti- 
more direct; to Galveston direct — there are no first-obuss passengers 
by this line, to Brazil; to the River Plate, calling at principal xiorts 
on ^10 way. There are also linos of imperial mail stumers between 
Bremen and Hamburg and eastern Asia, and Bremen and Australia, 
and a freight line to east Asia, wliich runs in connexion with tlie 
Hamburg-AmcTican Line. In pursuance of the German policy 
of sccunng the feeders to mamtain traffic, tlio Norddeutschor 
Lloyd purchased tlie ships and business of the Kinsing lino and of 
the Scottish Oriental Company, when it bcgcui seriously to develop 
its Eastern trade. Feeling in common with all large stcaxnslup 
companies the difiiculty of providing efficient personnel for its 
coiisianlly expand!^ fleet, and believing in the necessity for^ sea- 
men of experience in masted ships, the Lloyd lias provided itself 
with a sea-going training-ship. Such success attended this ex- 
periment that a second vessel has been added and tlie idea has since 
commended itself to certain British steamship companies. 

Ocean Steamship Company . — ^The Ocean Steamship Company is 
the successor of older steamship enterprises, mainly under the same 
management and ownership. These began in 1852 with the coast- 
ing trade, and extended in following years to French ports, and in 
1855 to the West Indies. The last-named line attained some 
moderate importance, comprising seven vessels; it was sold in 
1803, and eventually became the West India & Pacific Steamship 
Company, which in its turn was absorbed by the jLcyland line in 
1900. The managers thereupon, seeking other trades, decided 
on attempting that to China, and the company under its present 
title was registered as unlimited in 1875. Up to this date low- 
pressure Jet-condensing engines were alone used, burning perhaps 
5 to 5i m 'of coal per indicated horse-power per hour. This rate 
of consumption would have been fatal to the scheme, since vessels 
could not have carried any cargo in addition to the coal necessary 
for so long a voyage as that via the Cape, the Suez Canal not being 
opened till 1870. A small vessel, the Cleator," of which the exact 
speed and consum|>tion with the old type of engine was well known. 


was therefore experimentally fitted with new machinery of the 
compound high-pressure (70 Ib), surface-condensing type. TJic 
result of the exppiment was that her consumption was reduced 
to about 3 or 3^ ro per i.h.p. per hour, and this warranted the con- 
struction of the “ Agamemnon,** “ Ajax " and “ Acliilles," all 309 ft. 
long. 38 ft. 6 in. broad. 28 ft. 6 in. deep, fully rigged as barques, 
with screws outside their rudders. These rigs were subsequently 
altered to that of barquentincs, but the relative positions of the 
screws and rudders were retained till they were disposed of in 
1899. In these vessels the consumption was further reduced to 
about 2} lb, which allowed margin lor a reasonable cargo. The 
<< Agamemnon " sailed from Liverpool in 1866; the itinerary being 
Mauritius. Penang, Singapore. Hong-Kong and Shanghai, and, 
with similar calls, back to London. The cargoes in those days 
were mainly manufactured goods outwards and tea homewards. 
The average speed was perhaps of knots, and the consumption 
about 21} tons of Welsh coal per day. These and succeeding 
steamers were at that date the only vessels carrying high-pressure 
steam on long voyages, and they traded regularly round the Cape, 
being the only line that did so. When the Suez Canal was opened 
in 1870 they changed the route. The trade firom the United King- 
dom to Chi^ has smee steadily grown, and increasingly large cargoes 
are also procurable homewards from the Far Kast, in spite of the 
successful competition of Indian and Ccyloi^ teas. In X89X a service 
was begun from Amsterdam and Liverpool to Java, and this is 
maintained about once a fortnight, findm^ employment for about 
ten of the smaller ships. The vessds in this trade, which is princi- 
pally between Holland and her eastern possessions, fly the Dutch 
flag. A limited number of passengers were formerly carried be- 
tween England and the East, but these ships now take cargo only 
to and from Europe, though Mahommedan pilgrims are conveyed 
in considerable numbers to and from Jeddah, the port for Mecca. 
The ships generally commence loading at Glasgow, and occasionally 
at other West Coast poi^. *niey usually carry the ^catcr 
part of the cargo from Liverpool, the most important element 
being fine goods (manui^tur^ cottons, from Lancasliire 
and Yorkshire. Abroad the regular service has been extended 
to the principal Japan ports — ^Nagasaki. Kobfi and Yokohama, 
and, as opportunity arises, additional ports of call in China smcl 
Korea have been added to its itinerary. The following local 
services have their headquarters at Singapore : (1) Singapore to 
West Australian ports, including Fremantle. These steamers 
carry passengers, and bring large quantities of wool and pearl shell 
from Australia to Singapore for transshipment to the main line 
steamers bound for London. (2) Singa^re to DcU (Sumatra). 
Three small steamers bring tobsusco fiom Deli for transshipment 
to Europe, (3) Singapore and Penang to China. The great emigra- 
tion of Chinese coolies to the British colony of the Straits Settle- 
ments ke^s several steamers regularly employed. The company 
is colloquially known in the shipping world as the “ Blue Funnel ^* 
Line, and is also often referred to by the name of Mr Alfred Holt, who 
has been closely identified with it throughout its history. In 1902 
the Ocean Company absorbed its younger rival, the China Mutual 
Steam Navigation Company, with a fleet of thirteen vessels of 
106,870 tons, and shortly afterwards re-registcred itself under 
the Limited liability Acts. The company's most recent develop- 
ment is in its connexion with Australia. For its direct service 
tUther several xo.ooo-ton ships fitted with refrigerating apparatus 
and accommodation for some 300 passengers each are provided. 

Orient Line , — ^The Orient Line of steamers between London 
and Australia took up the work of the Orient line of clipper packets, 
which in the days 01 sajling-ships used to ply between London and 
Adelaide. In April 1877 it was announced that '* the Ment 
line would sail the unaer-mentioned steamships of the Pacific 
Steam Navigation Company to Australia.** That connexion 
between the two organizations was continued and strengthened 
till in X901 the name of Orient lino was changed to that of Orient- 
Pacific. In June of X877 the "Lusitania** was despatched from 
London to Adehiide, Melbourne and Sydney, via the C^pe of Good 
Hope. Other sailings followed at about two-monthly intervals. In 
the following year the Orient-Pacific Line came into existence. It 
was formed by the joint efiorts of Messrs Anderson. Anderson & Co. 
and F. Green ik Co., who arc the managers of the line. When the 
service was begun it was intended to be run monthly, but the in- 
crease of traffic soon demonstrated that fortnightly sailings would 
be successful. This extension was determined on m x88o, the year 
following that in which the “ Orient,** the first ship specially built 
for the company's trade, commenced work. Since 18&8 the Orient 
Company has carried the mails to Australia by contract with the 
English post office, once a fortnight. These despatches, alternat- 
ing with those of the P. & O., give Australia a weekly mail. 
Several twin-screw steamers liave been built lor this service by 
both the Orient and the Pacific Companies. The latter company 
subsequently retired from the partnership, the Ko^ Mail Company 
taking its place and purchasing the vessds which it employed. 
In X910. however, a new mail contract came into operation, and this 
was undertaken by the Orient Company alone. The Royal Mail 
I withdrawing its ships, the Orient Company replaced them with 
j a new fleet of 12,000- ton steamers, of which the first five are twin- 
i screws and the sixth is to have three propellers driven by a 
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eombination o! lecipTocating and turUne engmes. It was the Orient 
liner “ Ophii” which took the place oi a royal yacht ior the imperial 
tonroithe Prince and Princess of Wales in X901. The steamers of 
the Orient Line call regularly at Plymouth, Gibraltar, Marseilles, 
Naples, Port Said, Suez, Colombo, Fremantle, Adelaide, Melbourne 
and Sydney, 

Pacific Steam Navigation Tliis was the pioneer of 

the steam-trade along the western coast of South America; su^ 
sequently its operations were extended to Euro{>e, and finally, in 
conjunenon with the Orient Steam Navigation Company, it estab- 
lished the Orient Line to Ai?stralia from which it withdrew in 
1906. it obtamed a charter eariy m iSso, and soon sent out from 
England two steam vessels, the Chili and ** Peru.** These were 
paddle-boats of 7x0 tons and 198 ft. in length. They ran along the 
coast from Valparaiso to Panama. The early struggles ot this 
company are noteworthy as showing how difficulties, apparently 
insuperable, may be overcome, and even turned to essential ad- 
vantage. The great obstacle to the succeM of these steamers was 
the difficulty of obtaining supplies of fuel, and in the first five years 
of its existence no less than Ij^z^oao was lost, the whole Ciipital of 
the company being but ;f94,ot)o. But the difliculties were over- 
come, and all that remained in the mind of the managers was a 
strong feeling of the importance of economy in ctial consumption. 
Accordingly, in conjunction with the Fairfield firm of Randolph, 
Elder & Co., they turned their attention in tliis dhection, 
and were sending out vessels fitted with compound cnginc.s some 
ten or a dozen years before the Atlantic companies adopted them. 
In 1867, under pressure from the Chilean government, the company 
sought and obtained powers to extend its operations, and in the 
same year the Pacific,” of 1630 tons, was constructed. She left 
Valpsiraiso for Liverj^ool in May 1868, the first of the new mail 
line. In 1870 the voyage w'iis extended, Odlao, xx,ooo m. from 
Liverpool, being made the terminal port, and the sailings were 
increased from one to ilre^ a month. In 1873 a weekly service 
between Liverpool and Callao was instituted, and by 1874 there was 
a fleet of fifty-four steamers, with an aggregate of *20,000 tons, in 
commission. Owing, however, to a great decrease in the South 
American trade the service \v?j3 reduced to a fortnighi ly one. The 
opening of the Transaxidine railway was cxjiected to have a great 
effect on the fortunes of sliipping companies in South American 
waters and consolidation of interests seemesd desirable. In ujio 
the whole of the company's ordinazy caifitid was purcluiscd 
by the Royal Mail Company, and the line was thus absorbed. 
In January 1893 tb«. company inaugurated a monthly cargo 
service to the Brazils, Itiv'cr i^lato and the West Coast. This 
service lias been extended to Glasgow, Many jiorts are served. 
The principal are La Pallicc, La Rochelle, Corunna, C^rril, Vigo, 
Lisbon, St Vincent, Pernambuco, Bahia, Rio de Jiuieiro, Monte- 
video, Buenos Aires, l^inta Arenas, and the ports of the western 
coast of South America, Va^araiso and Callao. 

Peninsular & Oriental , — Tlio story of the P. & O. Company 
may be divided into two eras — the first reacliing from its foundatum 
to the opening of the Suez Canal ; the second from that date to the 
resent day. During almost the wliole of its career the company 
as acted as the agent of the British government in the conveyance 
of its mails, first to Mediterranean iiorts, and aften^’ards to F’gypt, 
India and the Far East. Fiom time to time the government lias 
made efforts to procure some other means for transmitting its 
mails, but on every occasion it has found it advisable to return to 
the P. & O. In 1835 Messrs Willcox & Ander.son, a firm of 
London mercliants, began to run steamers to the principal ports 
of the Peninsula. Their vessels observed greater regularity than 
the sailing-ships then employed to carry the mails, and the first 
mail contract was entered into on the 22nd of August 1837. This 
was awarded to them after another company, which wiis unable to 
fulfil its obligations, had been engaged for the work. Messrs 
Willcox & Anderson had shortly before, in concert with Captain 
Bourne, R.N., founded the Peninsular Company, Tliis contract 
arranged for a monthly service between Falmouth and Vigo, 
Oporto, Lisbon ana Gibraltar. About two years later another 
step was taken. Hitherto the mails to Egypt and India had been 
conveyed by the Peninsular Company to Gibraltar, by an admiral t y 
packet from Gibraltar to Malta, by" another admiralty vessel from 
Malta to Alexandria, and from Kgypt to Bombay by one of 
the East India Company's steamers. It was resolved to substitute 
for this unsatisfactory mode of cxinvcyance a direct system of carriage 
by one line of steamers from London to Alexandria. The Penin.suli^ 
Company again secured the contract, which was put up to public 
competition, and built two steamers of if)Oo tons for the purpose 
this being a large tonnage for those days. The annual subsidy, 
was fixed at /34,ooo, by which the government saved /i 0,000 of 
the amount formerly expended on their own inefficient means of 
transport. The company then, by a charter of incorporation, 
dated December 1840, assumed the name by which it has ever 
since been known— 'The I^eninsular & Oriental Company. The 
charter was granted only on the onerous condition that steam 
communication with India should be established witliin two years. 
The first steamer, the ” Hindostan,” was despatched to India via the 
Cape of Good Hope on the 26th of September 1842. She was one 
of a small fleet destined to ply between Calcutta, Madras, Ceylon, 


Ad^ and Suez. It vm an adventurous undertaking', tor the East 
India Company promised no definite subsidy, only a staall premium 
on a certain number of voyages. 

The obvious advantages of a direct conveyance oi mails between 
Suez and Bombay by a regular sufficient service were becoming 
evident, and the P. & O, Company offered to effect this at a great 
saving on the existing system; but, for some reason or other, 
the Eivst India Company showed the greatest reluctance to allow 
the control of this route to pass out of their hands, in which, in fact, 
it remained until 1854. Foriunately for the P. and O. Company 
the government decided to establish regular moullily steam com- 
munication between l^gland and Ceylon, Msidras and Calcutta, 
and also from Ceylon, eastward to Singapore and Hong-Kong. 
Only the P. & O. could at tlxat time have contemplated under- 
taking such a service. In 1844 the contract was fdgned, and by it 
the company was to receive a subvention of jfiOo.ooo. 'The Inman 
portion ol the service opened on the xst of January 1845, and during 
that year the extension to China was effected, and nine new steamers 
were put on the slocks. The organization of the overland route 
was due to the P, & O. Company, which brought it into regular 
working in order to convey its passengers from Alexandria to Suez. 
It was a picturesque but uncomfortable piissage by canal-boat 
and steamer to Cairo, then by a two-wheclcd omnibus for ninety 
miles acioss the desert to Suez, Even the coal for the boats at 
Suez had to lie transported in this fashion, wliich was cheaper 
than sending it by .sailing vessel round the Cape. Tlie constniction 
of a railway acro.ss the isthmus in 1859 greatly simplified the transit. 
It may be noted tliat the compiiny had to cstablisn coaling stations 
between Suez and the Far East, and also dipots of provisions, 
a business of no less magnitude than that of the steam service 
itself. In 1852 the first moil service to Australia was undertaken 
by the company, anti the same contract included an arrangement 
for a fortnightly service to India and China, though a service 
ninning once every two months via Singapore and Sydney wjis 
thought sufficient for the requirements of Australia, Tlie year 1854 
saw the alxdition of the East India C'onipany's service to Bombay, 
the P, & O. tkiking its place. This arrangement saved the country 
/Bo, 000 per annum. Tlic Crimean War made large demands on 
the company's resources foi* the conveyance of troop.s, and the 
Australian ser\dce was for a time interrupted. By 1859 the com- 
])any was in ])osscS!sion of all the lines of steam a)nimunication 
between England and the East. In X6O4 the service to Australia 
was increased to one sailing a month, and in 18C8 the Bombay 
mail left weekly. About the same time the fourth India and Cliina 
contract was entered into, and at the end of 1869 the opening of 
the Suez ('an.il led to a serious crisis in 13 »c companyli affairs; 
and also, .after these difficulties had been surmtmnled, <0 a complete 
revolution in its methods. The opening of the canal led to a pro- 
longed controversy with the |>ost-office, which, with tnie official 
perversity, would not allow the cc)mj)any to use the canal for the 
eonvoyance of its mails. A serious falling-off of the company's 
revenue was the result, as the competition of the canal steamers 
Y/as killing its trade. At length in ^ 87.1 a nesv arrangement wa.s 
inade by which the mails were to bo carried through the canal, 
tJie subsidy granted to the company being at the same time reduced. 
Uiulor ihtyic amditions. however, it was now able to construct 
vessels caj)al)lc of compitijig successfully with its rivfus. A pro- 
longed dispute bclwct?n Victorui and Now Smith Wales for a long 
time prcvcnled the Australian servico from being as efficient as it 
might have l>een . Sydney insisted on J e Pacific route lieing adopted. 
Jn consequence of lliii. controv Tsy the Australian headquarters 
of the company were for some time fixed at McUxrunie, ana it was 
not till 1888 that a gtineral contract was entered into with the post- 
master-general, acting at, last for all the Australian colonies as 
well as for the Imperial goviimment. This stipulated for an 
accelerated service^ — the India, China and Australian mails being 
all worked from Aden in connexion with the steamer wliich con- 
veyed them from Brindisi, There was for long a service between 
Vcmice, Brindisi and ligyiit, and a mail contract with the Italian 
government; but this came to an end in March 1900. 

^'he company's first ship, the ** William Fawf elt/' built in 1829, 
had a gross tonnage of 206 and 60 h.p. Down to 1851 the vessels 
of the fleet wfjre all constnictcjd witJi j)addJes; afttr tlmt date 
the screw took their placi?, though for the Marseilles to Malta 
express service certain famous fast pa<ld!c-stc!amers were sub- 
sequently constructed. A latcT interesting dcivcdopment was the 
abandonment of Brindisi as a port of call for the ocean mail steamers, 
which reverted to Marseilles, whence they run across to Rort Said 
direct. The mails leaving Ixmdon evenr Friday night are des- 
patched from Brindisi in specially designed twin-screw vessels, 
which land them at IVjrt Sain little more than 96 hours after their 
despatch from London. On this the ” Osiris " and “ Isis ” 

arc employed, and they have the distinction of being the only vtis- 
sels in the mercantile marine which cross the seas with mails and 
passengers only. The company is under contract with the British 
government for the conveyance of mail i to Intlia, China and Australia. 
Its services are as follow — India : Brindisi to Bombay, wceMy. 
China : Brindisi to Shanghai, fortnightly. Australia : Prindiri tb 
Sydney, fortnightly. Apart from tlv mail servic<5S, tin? company 
runs independent lines to Maltai ^Jombo and Calcutta: alfv) be^ 
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between Bombay, Colombo, Singapore, Hong-Kong and Shanghai; 
and between Hong-Kong, Naga^dd, Iliogo and Yokohama* There 
is likewise a direct fortnightly service of through steamers to China 
and Japan at special rates. The mails are despatched weekly 
to Bombay, going one week by direct mail steamer and the next 
by the fortnightly Australian liner as far as Aden. A fast twin- 
screw vessel — Idle Salsette ** — built after the idea of the “ Isis ** but 
of thrice her tonnage — takes the Bombay mails from Aden on the 
weeks when there is no steamer. For the Indian and Australian 
mail services a new type of steamer known as the ** M ** class has 
been provided. There are already no less than ten such vessels, 
all twin-screws of similar design, commencing with the ** Moldavia,'* 
built 1903, of 9500 tons and 14,000 i.h.p. and running up to 12,500 
tons and ' 1 5,000 i.h,p. in the Maloja and " Medina." In 1910 a 
new service was acquired, the Blue Anchor fleet of Mr Wilhelm 
Lund being purchased. This gave the company an entry into 
the South African trade, the Blue Anchor steamers calling at Cape 
Town and Durban on their way to Australia, and new and larger 
vessels are being provided for this branch also of the company’s 
activities. 

Shaw, Savill Albion Company . — ^The amalgamation of the 
business of Messrs Shaw, Savill 8c Co. of London and of the 
Albion Shipping Company of Glasgow brought this company into 
its present lorm at the close of the year 1882. At that time the 
amalgamating firms owned a large fltiet of sailing-ships, and traded 
chiefly between England and New Ztv'Uwid. Soon after the 
amalgamation the company began to acquire steamships, which 
gradually supplanted tficir sailing vessels. The Shaw, Savill & 
Albion Company were among the flrst in the frozm moat trade, 
and their vessels are fitted to carry large numbers of carcases. 
With liiis company the White Star Lino of Liverp<K>l liecame asso- 
ciated in the year 1884, and five of their ships now run in tlie fleet 
of the Sliaw, Savill & Albion Company. In June 1910 an offer 
was made by Sir John l^llcrman to take over the fleet, which 
at that time consisted of six twin-scr( 5 w and five single-screw 
steamships with a total of 51,300 tons gross register, a twelfth 
vessel being under construction. Tlio route to New Zealand is 
by the Capo of Good Hope on the outward voyage, returning by 
Oii^e Horn, thus going completely round the globe every voyage. 
After leaving London the steamers call at Tlymouth, Teneriile, 
Cape Town, Ilobaj t and Wellington; returning from New Zealand, 
the jK)rts touched arc Rio (sometimes Montevideo), Tenerille, 
Plymouth, London. The Arawa," wliich came out in 1884, mjuU,* 
the outward voyage in 38 days, and the run home in 35 days 
4 hours steaming time; she thus made tlio circuit of the world in 
73 days 4 hours net tim(5. ' 

Union Stfiamship Company (see Castle This company 

first came into existence in 1853 under the name of the union 
Steam Gdlier Company, with a capital of ;fGo,ooo. At its commence- 
mvni it jiossessed a fleet of five small steamers with an aggregate of 
only 2337 tons. But by the time these vessels were built tlie Crimean 
War was being actively carritul on, and it was thought advisable 
to employ them for other purixjses tlian those for which they 
were originally inttnulod. They ran for a timt*. betwetm Soutliainp- 
ton, Constantinople and Smyrna; but the tiausi)ort service proved 
mortj remunerative, and they were used for tlie coiiveyjmoc of 
trcK)ps, At the close of tlio war tlie company was registered under 
the? limited Liability Act by its present name. It was then deter- 
min(id to run the vessels betwcjen Soutliampton and Brazil with 
cargo, but Uiis did not prove profitiblo, and in 1857 a notable 
change took place in the. status of the company, for in thcat year 
it took its pliice among the great ocean mail coinpiuiies of imgland. 
In that year a contract was completed witli tlie government for a 
moiitlily mciil service for five years to the Cape of Good Hope at 
an amiual subsidy of 30,000. The Dane *’ was the first steamer 
to leave Southampton ^th tlie mails on the i5tli of Septcinlior. In 
1858 tlie subsidy was incrcastjd in ordtJr that tlu) company’s ships 
might call at St Helena and Ascension for mails on the homeward 
voyag(5. When the first contract cxjiired the company secured 
anotluT for live years^ A service between the Cape and Natal, 
under a tem])orary aiwigement, was inaugurated in 1862, and a 
seven years' mail service contract witli the Natal government 
was concluded in 1865. In 1873 tlie House of Commons refusetl 
to ratify a contract which the government had entered into with 
the coin])any for an extended mail service; the company, however, 
carried out its intention to exttmd its service to Zanzibar, But in 
October 187O a new mail contract with the Cape of Ciooil Hope 
government was entered into for a fortnightly service between 
Plymouth and Table Bay, the hmgth of voyage not to exceed 
twenty-six days. During the Zulu War tills company rendered 
considerable services to Great Britain. In 1878 tliroe ships were 
employed, and after Isandula they conveyed reinforcements, the 
Pretoria " tieing the only mail steamer to carry an entire regiment, 
the 91st Highlanders. It was on this company’s s.s. “ Danube " that 
the prince imjicrial sailed, whilst the old s.s. “ German " took out 
the empress Eugenie when she went to visit the scene of his death. 
The direct service with the Cape, Natal and Zanzibar was in 1881 
discontinued, and in February of that year operations were extended 
to the Continent, a service from Hamburg was commenced, running 
every twenty-eight days, which for a time proved highly successful. 


A branch service to Antwerp, begun in 1882, was discontinued for 
a time, but subsequently resumed. At the time of the Panjdeh 
scare in 1885, when hostilities were threatening with Russia, two 
of tliis company’s steamships, the ** Moor " and the “ Mexican "were 
selected to act as armed cruisers for the defence of South Africa. 
The former was the only merchant vessel on which the pennant 
was actually hoisted. In 1889 the company’s continental traffic 
increased so that it not only resumed the despatch of through 
steamers from Hamburg, but made calls at Rotterdam. This 
service afterwards became fortnightly, calls being made at Jiotter- 
dam, Antwerp and Hamburg. New contracts with the colonial 
governments wei'e made in 1888, and in the same year Southampton 
took the place of Plymouth as the outward mail port, while in 
1889 the liumeward mails were landed at Southampton in place of 
Ply moil til. In 1889, by the construction of tlio “ Scot,*’ the company 
acquired a much largtir vessel than any tliey liad hitlierto employed; 
in 1895 Messrs Harland dc Wolff successfully accomplished the 
task of lengthening this ship by cutting liei^ in two amidships and 
adding 5^ ft. to her leiigtii and 1000 tons to her tonnage. She 
subsequently was altcTed to adapt her for public yachting purposes 
and transferred to the German flag under the name of “ Oceana." 
In 1893 the company entered upon its new iioUcy of building a 
large number of practically sister ships for its intermediate trade. 
All were built by Messrs Harland Sc Wolff, and fitted with twin- 
screws. The series included ten vessels, commencing with the “ Gaul " 
of 4745 tons, and ending with the Galician " of O757 tons launched 
in 1900. Meanwhile from the same y<ird the mail steamers ‘^Norman," 
“ Briton ’* and “ Saxon ” were adaed to the fleet. The last-named, 
wliich came out in 1899, is a vessel of 12,385 tons, with a length of 
570 ft. By a resolution piissed at a meeting ofsliareholders held on 
the 13th of February 1900, tliis company was amalgamated with the 
Castle line (see below). At its absorption its fleet consisted of 
tweiity-tliree vess(.‘ls, of wliich nine were over 6000 tons. 

Umon-Castk This company was formed by the amalga- 

mation of the Union and Castle lines. J deviously, though practi- 
cally all the vessels made llicir final departure from Southampton, 
the Union I.iiie only made its headquarters at tliat port, the 
Castle liners coming round from London. After amalgamation, 
the iiuiii stciimers— to which cargo is not of so much importance 
•— <lid not come to the Thames at all, the increase in their size 
and the neglect of the improvement of the river and of the docks 
by the authorities making it undesirable that they should do so. 
The cargo (intermediate) liners, on the other luind, all load in 
London, and many of them, before their final departure from the 
Thames, visit Hamburg, Antwerp and Rotterdam, for the purjiose 
of picking up cargo. On these North Sea trips passengers are 
can'ied, and facilities are given for their accommodation on board 
during the calls at the various ports. The new company carries 
out the contracts of its two coiisiiluenls and thus despatches every 
Saturday a mail steamer from Southiimiiton via Madeira to the 
C.iipe and Natal. An hour or so before the sailing of the mail 
boat an intermedkite steamer departs from the same port. Her 
places of call arc Tcncriffe or Las l*almas for certain, and possibly 
also Ascension and St Helena. These vessels serve the east coast 
ports of Algoa Bay and East London as well as Natal. Some of 
them also go to Delagoa Bay, to Bcira on the mainland, and to 
the island of Mauritius. In 1910 a further extension was made, 
a monthly service being instituted to East Africa through the 
Canal. Besides the two weekly vessels, however, there are 
despatches of extra mid-weekly intermediate steamers, fuid 
these extra sailings have recently tended to become more Ire- 
(luent. The comiiany's attention has for some time been directed 
to tlie trade between the United States and South Africa, and 
witlun two years after amalgamation eight new steamships were 
constructed with a view to the development of the trade between 
C^ipe ports and New York. Nor did the union of the two com- 
panies stop the improvement of the general fleet. The io,ooo-ton 
twin-screw nuiil steamers ‘^Kinfaun’s Castle" and ‘^Kildonan 
Castle" were delivered to the Castle Company from the Fairfield 
yard prior lo the amalgamation. Messrs Harland & Wolff 
liad the “Saxon," 2000 tons larger than these ships, well in liand 
at the time. Bui the “ Walmcr Castle," a larger and still later 
addition to the fleet, embodied as far as possible the practice which 
Irom experience commended itself to both the old companies. Subse- 
quent additions to the nuiil fleet have been the sisters “ Armadale 
Castle" and “Kenilworth Castle," followed in 1910 by the “Edinburgh 
Castle" and the “Balmoral Castle" of i3.3o« tons each, l^ovision is 
now made for the carriage of the mails exclusively in twin-screw 
vessels. Meanwhile the intermediate fleet has received several 
vessels of large dimensions and of comfortable accommodation, 
though of speed inferior of course to the mail steamers. The 
com^iany proved its capacity in the ^^uth African War, when it 
carried vast bodies of military and civilian passengers by its regular 
steamers at a time when many of its vessels were chartered by the 
government as troopers and .storeships. In spite of the strain put 
on the resources of the company by the heavy work entailed by 
the South African War, lioih on the vessels employed in their 
regular ser\dce and on those especially taken up for government 
transport duty, it was found possible already to discard two of 
their older vessels. 
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WkltB Star Though perhaps chiefly known in the New 

York trade, the White Star flag was first hoisted in the middle of 
last century over a fleet of clippers which sailed to Australia. 
In 1867 Mr Thomas Henry Isiuay took it over, and two years later 
the great revolution in the constitution of the company took place. 
It was in 1869 that Mr Ismay formed the Oceanic Steam Navigation 
Company to nm a line of steamers between Liverpool and New 
York* Immediately on its formation the compiiny entered into 
arrangements with Messrs Harland & Wolfl of Belfast for the 
construction of a fleet of high-class pa.sscnger ships, and it is worthy 
of notice that the terms upon which Messrs Harland & Wolif 
built the White Star ships were peculiar. No definite price was 


agreed upon, but tlic actual cost plus a percentage for builders’ 
profit was charged. The lirst Oceanic,” pioneer steamship of Uu- 
line, was launched on the 27th of August 1870, and sailed tor New 
York on the 2nd of March 1871. Her advent opened a new era 
in Atlantic travel. She introduced the midship saloon, wliich ex- 
tended the whole width of the ship, thus giving increased light 
and improved ventilation, and reducing to a ntinimum the sensation 
of the vessel's motion. The arrangement thu.s introduced is now 
almost universally adopted in the construction of ocean liners.' 
The ** Oceanic ” was also narrower in proiiortion to her length than the 
vessels previously designed for the Iransallantic mail service. 
In 1877 the “ Britannic ** reduced the passage to 7 days 10 hours and 
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* This table is based on that contained in a jiaper on ** Shipping Subsidies,” by B. W. Ginsburg, published in the Journal of the Roya 
Statistical Society ^^tember 1901). 

* The Leyland Lino was formerly the Lcyland Line and West India Sc Pacific Steam Navigation Company. 

* In 1891 the old Amcjrican Line had 3 steamers of 10,166 tons; the Inman Line 6 steamers of 41,276 tons; the International Line 
4 steamers of 12,112 tons; and the Red Star Line 9 steamers of 39,609 tons. 

* Messrs Elder, Dempster Sc Co. now control the fleets of the African, British Sc African, and Imperial Direct Steam.shij) companies. 

‘ Formerly the Union Line and the Castle Line. In 1891 the Union Line had 23 steamcTS of 55,576 tons, and the Castle Line 19 
steamers of 57i934 tons. s Formerly known as the Fiorio-Rubattino Line. 
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50 minutes, excelling by three hours the best previous Atlantic 
passage. After the year 1888 the company ceased to build single- 
screw steamers. all Uler vessels having been constructed on the twin- 
screw system, of which the superiority had been clearly demon- 
strated. About this time also the owners of the line became 
responsible for an important advance in steamship constructj .1 
wluch was afterwards imitated by merchant ships of all the great 
maritime powers. The ** Teutonic *' and “ Majestic/' introduced in 
1889 and 1890. were the first merchant sh^ constructed with a view 
to their use as possible auxiliaries to the Koyal Navy. The former 
was present, armed with eight quick-firing guns, at the naval in- 
spection by the German emperor in 1889. With thv launch of the 
second '' Oceanic " in January 1899 fhe company’s record was still 
further enhanced. The White Star l ine was troiu 1877 regularly 
employed under contract with the British government to carry the 
American mails from Liverpool ant Queenstown to Now York. 
Besides this weekly mail and passenger service, a fleet of twin- 
screw cargo vessels maintained a subsidiary service between liver- 
]X>ol and New York. These vessels weie especirily designed for 
the conveyance of cattle and horses. After X883 ; evoral stcamsliips 
of the line were employed in th^^ .>haw, Sai^ & Albion service 
between London and New Zealand. Three of the compa* y's 
ships ran in the liu of the Occidental & Oriental C ompany 
between San Francisco and Ybkoliama and Hong-Kon^. The 
company inaugurated a service to Australia from Liverpool 1 1899. 
Five sliips nm in it (calling at Cai>e Town) to Albany, Adelaide, 
Melbourne and Sydney. The ports visited by their vessels in 
New Zealand will be found detailed under Shaw. Savili & Albion 
Company. In 1902 the absorption of the White Star fleet and 
management in the Morgan sliipping combine was arranged. 
Since that time several alterations have taken place. The mail 
steamers of the line left Liverpool for Southampton in june 1907 
and now call at Chcrl)Ourg on their way to ana from New York. 
Two services are still maintained betwee: Liv .rpool and New York — 
one the old Ciirgo service, and the othc. a .v . ekly despatch of large 
passenger and cargo vessels. In addition to these there are two other 
Atlantic services from Liverpool — one to Boston and the other 
maintained in conjunction with the Dominion line to Canadian 
ports. There is also a line of White Star stcamexs between New 
York and the Mediterranean. Several important vessels from 
other limbs of the combine have been brought under the White 
Star flag, whilst the company has also practically absorbed the old 
Aberdeen line. 

Wilson Line . — Thomas Wilson, Sons & (!o. is at the present 
time the largest private ship-owning company in the world. This 
line traces its origin as far Ixick as 1835. It was founded by 
Mr Thomas Wilson in conjunction with Messrs Hudson and iiceking- 
ton, and on the retirement of the two last-named gentlemen it j 
acquired its present title. Early in the 'forties tlie firm was running 
tliree steamships to Gothenburg, and was engaged largely in the 
iron trade, importing large quantities of Swedish and Russian 
iron, and running a regular line of sailing Ixiats to Swedish ports. 
It also despatched a regular service to Dunkirk. Steamships 
gradually superseded the sailing vessels, and new steamers year 
by year were placed on the Scandinavian service. About this 
time the firm secured the mail contract between England and 
Sweden, wluch it still holds. After the Crimean War it started 
the St Petersburg, Stettin and Riga trade. During the Franco- 
Gcrman War the trade to Stettin had to be suspended; and as a 
set-ofl the service to Triwte wiis inaugurated, which has developed 
into an independent Adriatic and Sicilian service. The Norwegian 
trade was then improved by the despatch of steamships to Bergen. 
Stavanger and Trondhjcin. and subsecjuently a service of large 
steamers began running to Constantinople and the Black Sea. 
After the opening of the Suez Canal the trade to India, which lias 
since assumed such considerable proportions, was inaugurated. 
In 1875 the firm launclu^d out into a more hardy ent^Twrise, by 
commencing to run steamers to America. Its vessels in 1902 ran 
to New York regularly from Hull and the Tyne ports. The original 
Calcutta trade was discontinued when the New York line was 
started, but in 1883 a^service was established between Hull and 
Bombay. In 1891 the firm became a private limited company 
and in 1894 took over the coasting trade between Hull and New- 
castle. The company employs a number of larg'** and swift ships 
in the Norwegian passenger traffic, which in the summer season 
now reaches very considerable proportions. It has frequent ser- 
vices of passenger and cargo vessels to the ports of northern Europe, 
carrying passengers in the season as tar north as the North C.ape. 
Of cou ’se the winter season necessitates c«)nsiderable variation of 
summer services to Baltic ports. In 1903 the fleet of the old- 
established Hull firm of Messrs Bailey & Leetham was absorbed, 
and in 1908 that of the North-Eastern Railway Company. 
'Phere are also steamers leaving Grimsby. Manchester and Liverpool 
regularly Scandinavian and Baltic ports; weekly services to 
Ghent, Liverpool and Newcastle; and services to Mediterranean 
and Black Sea ports. Besides the New York line there are ocean 
services to Boston, to New Orleans and the river Plate. There 
is also a weekly service to and from I.x)ndon and Boston in con- 
junction with the Fumess-Leyland Line. 

Condition . — ^The scope of this article will not allow of any de- 


tailed reference to many of the important foreign lines whUch in 
a complete history shouM be mentioned. The Hansa Company 
of Bremen; the Charg urs R6unis of Havre; the Holland- American 
Line, which has of recent years added to the fleet several fine twin- 
screw liners, built at the Belfast yard ; the Compafiia Transatlantica 
of Barcelona, which perfiirmed so great a feat in the transport of 
troops from Barcelona to Cuba in the latter days of Spain's dominion 
over that island ; the Pacific Mail Company of the United States ; 
and many others might be noticed. A whole article might be de- 
voted to the work of the lines on the North American inland waters, 
wlule there are several other English companies which might well 
claim attention, both from the magnitude of their op^ations and 
tao extent to which they liave developed types of ships suitable 
fo the peculiarities of the trades in which their vessels are engaged. 
Tixe Clan Line, for example, has largely adopted the turret- 
decked slxip. which is the design of Messrs W. Doxford & Co. of 
Sunderland. This type of sliip is intended to carry largo cargoes 
on a small registered tonnage and a light draugbi.t. without paying 
for it by a sacrifice of weatherly qualities. The same object is 
aimed at by the design of the trunk steamers built by Messrs Kopner 
of Stockton. The Isherwood system of vonstniction and the 
cantilever type of cargo steamer are other devices for attaining 
the same object. Then there are the tank steamers constructed 
for the carriage of oil in bulk. Many of these ships are adapted 
not only for the carriage of oil, but also for its consumption in tneir 
furnaces in place of coal. We have already referred to some of the 
vessels fitted with refrigerating apparatus for the carriage of dead 
meat, and to the cargo steamers of the Atlantic companies, which 
are supplied with conveniences for carrying valuable racehorses 
and cattle. The experience of nxany years Iuls enabled the owners 
of some of those lines to exhibit a wonderfully low record of loss, 
the percentage of deaths at sea to numl>er8 carried being small 
beyond the dre<ims of, say, the 'seventies. A tenth of i % over a 
somewhat extended period is not an unprecedented average. 

The table shows something of the recent growths of companies, 
and at the same time records some of the amalgamations which 
have been so frequent. It should be explained that the table does 
not pretend i<> be exhaustive. The fleets embraced in it are not 
I necessarily all those whose tonnage reaches above the lower limit 
shown. There are now a number of lines whose total exceeds 
1 ,0,000 tons which are not shown in the list. Amongst them may 
be cited the Hamburg- Pacific Line, the Gcmvin line to Australia, the 
Union Compan v of New Zealand— which contains many small vessfda 
the Forendc (/Omi>any of Coi)cnlugen and the Anglo-American Oil 
(k)m]>any. The table shows how whilst the principal lines are 
largel}r increasing their fleets, one or two companies are falling back 
in their gross amount of tonnage. The figures, moreover, are sub- 
ject to certain reservations. The count was not necessarily taken 
oy the various companies at the same period of each year. Some 
of tho figures given may include numbers and tonnages of tugs 
and tenders, while others nuiy exclude them. Again, some of the 
companies nuiy Ju. returned in their fleets the vessels which they 
had under construction, whilst others may not have counted them. 
J^ut none of these considerations can much affect the general 
significance of the figures shown. The growth in the average 
sizi of individual ships is as marked as that of the aggregate tonnage 
of the companies. 

Authorities. — The following books throw much light on the 
histor}^ of tho leading steamship lines : History of Merchmi Shipping;, 
by W. S. 1 1 dsuy (Ix>ndon, Sampson Low & Co.) ; La Navig. comm, 
au XIX, sUcle (Paris, 1901); A. J. Maginnis, The Atlantic Ferry 
(3rd ed., L ndon, Whittaker & Co.); E. R. Jones, The Shipping 
World Year-Book ; Lloyd* s Register of British and Foreign Shipping 
(published annuiilly). Also see a comprehensive article on this 
subject in the Quarterly Review for January 1900. Perhaps the 
fullest inform>ition is. as a rule, to be obtained from the handbooks 
issued by the companies themselves. (B. W, G.) 

STEARIC ACID, w-Octodecvlic acid CPl3(C:Ho),r,C02H, an 
organic acid found as its glyceride stearin, mixed with palmitin 
and olein, in most tallows (hence its name, from Gr, orriap, 
tallow). I'he so-called “ stc^in ’’ of candles is a mixture of 
stearic and palmitic acids (see Candle). 

STEATOPYGIA (Gr. (rreap, fat, mrffj rump), an unusual 
accumulation of fat in and around the buttocks. The deposit 
of fat is not confined to the gluteal regions, but extends to the 
outside and front of the thighs, forming a thick layer reaching 
sometimes to the knee. This curie s development constitutes 
a racial characteristic of the Bushmen {q v.). Tt is specially a 
feature of the women, but it occurs in a less degree in the males. 
It is also common among the Hottentots, and has been noted 
among the pygmies of Central Africa. In women it is regarded 
among them as a beauty: it begins in infancy and is fully 
developed on the first pregnancy. It is often accompanied by 
the peculiar formation known as ** the Hottentot-apron,*' hyper- 
trophy of the nymphae (Tablier). No satisfactory explanation 
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of these malformations has been offered. Steatopygia would 
seem to have been a characteristic of a race which once extended 
from the Gulf of Aden to the Cape of Good Hope^ of which stock 
Bushmen and pygmies are remnants. The discovery in tl^ 
caves of the sout h of France of fibres in ivory presexiting a 
remarkable development of the thighs, and even the peculiar 
prolongation of the nymphae, has been used to support the 
theory that a steatopygous race once existed in Europe. What 
seems certain is that steatopygia in both sexes was fairly wide* 
spread among the early races of man. While the Bushmen and 
Hottentots tSford the most noticeable examples of its develop* 
ment| it is by no means rare in other parts of Africa, and occurs 
even more frequently among Bastaards of the male sex than 
among Hottentot women. 

STEDMAN, EDMUND CLARENCE (1833-1908), American 
poet and critic, was bom at Hartford, Connecticut, on the 8th 
of October 1833. He studied two years at Yale; became a 
journalist in New York, especially on the staffs of the Tribune 
and Wcrld^ which latter pai^r he served as held correspondent 
during the first years of the Civil War; and was a banker in 
Wall Street from 1864 to 1899. His first book, Poems, Lyrical 
and Idyllic, appeared in i860, followed by successive volumes of 
similar character, and collected editions of his verse in 1873, 
1884 and x 897. His longer poems are ^lice of Monmouth : an 
Idyl of the Great War (1864); The Blameless Prince (1869), an 
allegory of good deeds, supposed to have been remotely suggested 
by the life of Prince Albert ; and an elaborate commemorative 
ode on Hawthorne, read before the I^rvard Phi Beta Kappa 
Society in 1877. An idyllic atmosphere is tlie prevalent character* 
istic of his longer pieces, while the lyric tone is never absent 
from his songs, ballads and poems of reflection or lan<^. As an 
editor he put forth a volume of Cameos from Landor (with T« B. 
Aldrich, 1874); a large Library of (selections from) American 
Literature {mth Ellen M. Hutchinson, ii vols., 1888-1890); a 
Victorian Anthology (1895); American Anthology, lyBj- 

jSpp (1900); the two last-named volumes^ being ancillary to a 
detailed and comprehensive critical study in prose of the whole 
body of English poetry from 1837, and of American poetry of Uic 
19th century. This study appeared in separate chapters in 
ScribneVs Monthly or the Century Magasdne, and was reissued, 
with enlargements, in the volumes entitled Victorian Poets (1875 » 
continued to the Jubilee year in the edition of 1887) and Poets 
of America (1885), the two works foming the most symmetrical 
body of literary criticism yet published in the United States. 
Their value is increased by the treatise on The Nature and 
Elements of Poetry (Boston, i892)--originally delivered in the 
form of lectures at Johns Hopkins University-— a work of 
great critical insight as well as technical knowledge. He 
died in New York on the i8th of J^uary 1908, after enjoying 
for fifty years the highest reputation in the literary life of 
America. 

STEEL, FLORA ANNIE (1847- ), English writer, was 

bom on the and of April 1847, daughter of George Webster, 
In 1867 she married an Indian civilian, and for the next twenty- 
two years lived in India, chiefly in the Punjab, with which most 
of her books are connected; h^r interest in the education of 
women, as an mspectress of schooh . gave her a special insight 
into native life and character, ome of her best work is con- 
tained in two coll( ctions of short stories ; From the Five Rivers 
(1893) and Tales from the Punjab (1894); while her most 
ambitious effort was her novel, On the face of the Waters (1896), 
de^soribing incidents of the Indian Mutiny. She also wrote 
a popular history of Ihdia. lAter W(;rks are In the Permanent 
Way (1897), Voices in the Night (1900), The Hosts of the Lord 
(1900), In the Guardianship of God (1903), A Sovereign Remedy 
(1906). 

STEEL CONSTRUCTION. The use of steel construction in 
the erection of large buildings Is the natural consequence of 
the conditions imposed upon owners of property lying within 
sections of large cities, and the result of the introduction of new 
materials and devices. Apart from the aesthetic considerations 
to which has been due the construction of spires, towers, 


domes, high roofs, &c., the form and height ot buildings have 
always been largely controlled by a practical consideration of 
their value for personal use or rental. The erst of buildings 
of the same class and finish is in direct proportion to their cubic 
contents, and cubic foot constnicted is commercially 
unprofitoble which does not do its part in paying interest on 
the capital invested. Until the latter half of the jpth century, 
these considerations practically limited the height of buildings 
on city streets to five or six storeys. The manufacture of the 
wrought-iron “ I beam in 1855 niade cheaper fire-proof con- 
struction possible, and, with the introduction of passenger lifts 
(see Elevaioks; I.ifts or Hoists) about ten years later, led 
to tlie erection of buildings to be used us hotels, flats, offices, 
factories, and fur other cummercial purposes, containing 
many more storeys than had formerly been found profitable. 
Tlie practical limit of height was reached when the sectional 
area of the masonry of tjie piers of the exterior walls in the lower 
storey had to be made so great, in order to support safely the 
weiglit of the dead loud of the w^ls and floors and tlie accidental 
load imposed upon the latter in use, as to affect seriously tlie 
value of the lower storeys on account of the loss of light and 
floor space.^ This limit was found to be about Ujii storeys. 
Various devices w^re successively made to reduce the size of the 
exterior piers. In 1881 the walls of a very large courtyard were 
amstnicl^ by building a bracx^d cage of iron and filling the 
panels with masonry, a system of construction which laid been 
used in Ae early part of the cientury for a tall shot-tower erected 
in the dty of New York. Subsequently several buildings were 
eiec^ m which tlie entire weight of the floors imd roofs was 
carried by a system of metal columns placed against tht^ inner 
surface of the exterior walls. The walls thus supported no 
load but their own weight, and were tied to the inner cage formed 
by tlie wall columns, interior columns, girders, and floors by 
anchors arranged to provide for the slirmkage of masonry in 
drying out which always occurs to a greater or less extent. By 
the use of this form of construction buildings were carried to 
the height of eighteen or nineteen storeys. 

Iron or steel as a substitute for wood for constructive puiposcs 
was long bought to be fire-proof or fire-resisting because it is 
incombustible, and for tins reason it lias not only replaced wood 
in many features of building ( onstruction but is also used as a 
substitute for masonry. In time, however, it was realized 
tliat iron by itself fe. not fire-proof, but requires to be protectcHl 
by means of fire-resisting coverings; but as soon as satisfactory 
forms of these were invented their development progrcsscjd liand 
m hand with that of iron and steel forms and combinations. 

Buildings in steel are cither of “ skeleton ” or “ cage ** con- 
struction. llicsc terms may be defined as follows : In “ skeleton ** 
construction the columns and girders arc built wdtiiout proper 
or adequate inter-connexion and would not be able to carry tlie 
required weights witliout tlie support afforded by the walls; 
or, as in more recent construction, the walls are self-supporting 
and the otlier portions of Hia building are carried on by the 
skeleton steelwork. Cage ” construction consists of a cfim- 
plete and well-connected framework of iron or steel capable 
of carrying not only the floors but the walls, roof, and every 
other part of the building, and efficiently constructed with 
wind bracing to secure its independent saf<;ty under all condi- 
tions of loading and exposure, all loads being transmitt<;d to the 
ground through columns at predetermined points. In America 
under this system the walls can be built independently from any 
level (see fig. 4), but in England Oie requirements of the building 
acts as to the thickness of w'alls prevents the general use of this 
form of construction. ^ 

Skeleton conslniction is defin(;d by the Chicago hvilding 
ordinanre as follows : — 

'* Tlie term * skeleton construction * shall apply to all bijilrling.s 
wherein all external and internal loads and strains arc innismitted 
from the top of the building to the foundations by a skeleton or 
framiswork of metal. In such metal framework tlio beams and 
girders sliall be riveted to each other at their respective junction 
points. If pillars made of rolled iron or stc^l arc used, tkeir different 
parts shall be riveted to each other and the beams and girders 
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resting upon them shall have riveted or bolted connexions to unite 
them with the pillar. If cast-iron pillars are used, each successive 
pillar shall be bolted to the one below it by at least four bolts not 
less than three-iourlhs of an inch in diameter, and the beams and 
girders shall be bolted to the pillars. At each line of floor-^ or roof- 
beams, lateral connexion between the ends of the beams and 
girders shall be made by passing wrought-iron or steel straps across 
or through the cast-iron column, in such a manner as to rigidly 
connect the beams and girders with each other on the direction of 
their length. These straps shall be made of wrought-iron or steel, 
and shall be riveted or lx>lted to the flanges or to the webs of the 
beams or girders. 

‘** lf buildings are made fire-proof entirely, and have skeleton 
construction so designed that tmeir enclosing walls do not carry 
the weight of the floors or roof, then their walls shall be not less 
than twelve inches in thickness; and provided, also, that such 
walls shall be thoroughly anchor^ to the iron skeleton, and pro- 
vided. also, that, whether the weight of such walls rests upon beams 
or pillars, such beams or pillars must be made strong enough in 
each storey to carry the weight of wall resting upon them without 
reliance upon the walls below them. All partitions must be of 
incombustible material.** 

With the introduction of cheap structural^ steel, steel cage 
construction came rapidly into use. The dimensions of the 
exterior piers Ceased to control the height of the 
building, which was limited alone by the possibility 
of securing adequate foundations, and by a considera- 
tion of the amount of floor space which could be 
devoted without too great loss to a system of passenger lifts 
of sufficient capacity to afford speedy access to all parts of the 
building. The advantages that led to the very rapid intro- 
duction of this system were not only tiie power of greatly reducing 
the size of the piers, but the enormous facility afforded fur quick 
construction, the small amount of materials relatively used 
and the proportionately small load upon the foundations, and 
the fact that as the walls arc supported at each storey directly 
from the cage, the masonry can be begun at any storey indepen- 
dently of the masonry below it. It is a disadvantage of the system 
that defects of proportion, material, or workmanship, which 
would be of less moment in an old-fashioned construction, may 
become an element of danger in building with the steel cage, 
while the possibility of securing a permanent protection of all 
parts of the cage from corrosion is a most serious consideration. 
The safety of the structure depends upon the preservation of the 
absolute integrity of the cage. It must not only be strong 
enough to sustain all possible vertical loads, but it must be 
sufficiently rigid to resist without deformation or weakening 
all lateral disturbing forces, the principal of which are the pres- 
sure of wind, the possible sway of moving crowds or moving 
machinery, and the vibration of the earth from the passage of 
loaded vans and trolleys, and slight earthquakes which at times 
visit almost all localities. In buildings wide in proportion to 
their height it is the ordinary practice to make the floors suf- 
ficiently rigid to transfer the lateral strains to the walls, and to 
brace the wall frammgs to resist them. ^ In buildings of small 
width in proportion to their height this method of securing 
rigidity is generally found to be inadequate, and the frame is 
also braced at right angles to the outer walls to take up the 
strains directly. In each case all strains are carefully computed. 
The bracing is accomplished by the introduction at the angles 
of the columns and girders or beams of gusset plates or Imee 
braces, or by diagonal straps or rods properly attached by rivet 
or pin connexions. All protions of the frame are united by hot 
rivets of mild steel or wrought iron, care being taken that the 
sum of the sectional areas of rivets affords in each case a 
suflScient amount of metal for the safe transfer of the stresses. 
The greatest care should be taken to sec that all rivet holes 
arc accurately punched, and if necessary that they are rhymed 
so that each rivet will have its full value. 

For the proper and successful erection of the frame much 
depends upon an accurate alignment of the column bases. 
These should be properly tested as to position and level. Ihc 
bases are either grouted with cement, or bolted to the founda- 
tions, but where cast column bases rest on masonry piers or 
footings any considerable grouting is not advisable. The only 
grouting that should be permitted in tall buildings would be in 


levelling up the tops of the concrete footings to receive the 
masonry courses, or in a very thin layer between the column 
pedestal and the masonry bed. The cap stones should always 
be brought to the most accurate bed possible, with grouting 
used as a thin cement and not as a backer. Accurate redressing 
of the cap stones after setting is much to be preferred. 

All riveting and punching of the steel members is done at the 
shop, where ^so they receive the usual coat of oil or paint. This 
leaves the assembling and field riveting to be done on the ground, 
together with the adjustment of the lateral or wind-bracing, the 
placing of tie rods and the field painting. 

After erection the steelwork should receive one or two coats 
of paint; two coats are to be recommended, in which case 
they should be of different colours. Red lead 
is best for the priming coat and oxide paint for the 
finishing coat. In German specifications it is cormiom 
required that the steelwork should first receive a 
coat of boiled linseed oil, in order that the red lead coating 
should be more coherent with the steel. 

Steelwork that has to come in contact with brickwork or 
concrete should not be painted, but should receive a wash of 
cement as the brickwork or concrete-work proceeds. The 
steelwork which is exposed to the weather should be painted 
about every three years, but when it is under cover an mterval 
of five years may elapse. 

To secure painting of permanent value a clean scaleless and 
rustless surface is first necessary. Steel plates and shapes, 
when delivered from he rolls which form them to the cooling 
beds, are largely covered with scales, which, adhering only 
partially to the surface, offer the intervening cracks or joints as 
vulnerable points for nist. After being rolled, structural steel 
is stored or handled out of doors for a varying period both at the 
mill and then again at the shop before the building is started. 
This period of open-air exposure allows the process of rust to 
start under the scales. If the rust so covered up has not begun 
to pit the iron the chances arc that it will do no harm; but, if it 
is already well developed and of some thickness, it will have 
enough oxidizing agents in its pores to develop more oxide, and 
to swell up and crack the paint. The first requirement, therefore, 
for efficient painting is the careful removal of all mill-scale, rust, 
grease, or foreign substance, before even riie priming coat is 
applied. It is agreed that the first step in the preservation 
of metal work against deterioration or corrosion is the obtaining 
of absolute cleanness of metal before the application of paint 
or oil. 

The following are the requirements of the New York building 
law in regard to the protection <rf iron or steelwork against 
c< rrosion, &c. : — 

** All structural metal-work shall be cleaned of all scale, dirt and 
rust, and be thorouglily coated with one coat of paint. Oist-iron 
columns shall not be painted until after inspection by the Depart- 
ment of Buildings, micrc surfaces in riveted work come in con- 
tact they shall be painted before assembling. After erection sill 
work shall be painted with at least one additional coat. All iron 
or steel used under water sliall be enclosed with concrete.** 

The Chicago ordinance makes no mention of paint or coating 
to prevent rust in metal framework. The London Building 
Acts do not set out any special requirements, but suggestions 
have been made at the Royal Instituiion of British Architects 
for the regulation of skeleton buildings and they are drawn up 
upon a more scientific basis than the bulk of the existing acts. 

In transferring the loads from the column bases to the bottom 
of the footings the greatest care must be taken in all systems 
of construction that the stresses throughout at no 
point exceed the safe limits of stress for the various 
materials used. Steel is generally used for columns in preference 
to cast iron, because it affords greater facility for securing 
satisfactory connexions, because its defects of quality or work- 
manship arc more surely detected by careful test and inspection, 
and because, on account of its superior elasticity and ductility, 
its fibre is less liable to fracture from slight defonnations. It 
is used in preference to wrought iron on account of its lesser cost. 
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Columns are gencralljr built of riveted work of zedbars, channels, 
angles, plates, or lattice, of such form as will make the simplest 
and most easily constructed framing in the particular position 
in which the column is placed. The columns are sometimes run 
through two or more storeys and arranged to break joints at 
the different floors. In buildings to be used as offices, hotels, 
apartments, &c., it is usual in establishing the loads for the 
purpose of computation to assume that the columns carrying 
the roof and the upper storey will be called upon to sustain 
the full dead load due to material and the maximum computed 
variable load, but it is customary to reduce the variable loads 
at the rate of about 5 % storey by storey towards the base, until 
a minimum of about 20% of the entire variable load is reached, 
for it is evidently impossible that the building ran be loaded by a 
densely-packed moving crowd in all of its storeys simultaneously. 
In the case of factories and buildings used for storage purposes 
the maximum variable load which can be imposed for any 
serious length of time on each floor must be used without reduc- 
tion in computing the loads of the lower column, and proper 
allowances must be made for vibrating loads. In the case of 
very tall exposed buildings of small depth, the vertical load 
on the columns due to wind pressure in the opposite side of the 
building must be computed and allowed for, and in case the lower 
columns are without lateral support their bending moment must 
be sufficient to resist the lateral pressure due to wind and 
eccentricity of loading. In computing the column sections a 
proper allowance must be made for any eccentricity of loading. 
It is usual to limit the height of sections of columns without 
lateral support to 30 diameters, and to limit the maximum fibre 
stress to 12,000 ih per sq. in. The sectional areas are com- 
puted by the use of the ordinary formulae for columns and stmts. 

The standard sections in use are numerous and varied, and 
from time to time a steel user has occasion to design a new 
steel shape because no existing section is suitable. The experi- 
ments given Ijy Professor Burr indicate that a closed colutun 
is stronger than an open one, but pra<lire dot^s not always sup- 
port tbeoij, and many other questions lx\sidcs mere form arise 
m connexion with the choice of a section; specdal (’onsiderations 
in the use of columns in buildings .sometimes call for a form veiy 
different from the circular section, and such include the transftT 
of loads to the centre of tlie sedion, the maximum efficiency under 
loading, and the requirements for pipe spac^e around or included 
in the column form. Lattice bars, fillers, brack<!ts, i^c., add 
just so much more weight without increasing the section, and 
must be allowed for; the method of riveting the sections together 
must also be taken into account. 

For girders of small .spans “ I ” beams or channels are generally 
used, but for greater spans girders are built of riveted work 
in the form of boxes with top and bottom plates, 
side plates, and angles with proper stiffening bars 
on the side plates, or “ I’s,” or lattice, or other forms of tniss 
work. In girders and beams the maximum fibre stress is 
usually limited to 16,000 lb. In very short girders the shear 
must be computed, and in long girders the deflexion, particnilarly 
the flexure from the variable load, since a flexure of more than 
■R of the length is liable to crack the plastering of the ceilings 
carried by the girders. The same necessity for (’omputing 
shear and flexure applies to the floor beams. The floors between 
the girders are constructed of “ I ” beams, spaced generally 
about 5 ft. between centres; their ends are usually framed to 
fit the form of the girders, and rest either upon their lower 
flanges, or upon seats formed of angles riveted to their webs, 
being secured to them by a pair of angles at each end of the 
beam riveted to its web and to the web of the girder. Some- 
times the beams rest upon the girders, and are riveted through 
the flanges to it; in this case the abutting ends of beams are 
spliced by scarf plates placed on each side of the webs and 
secured by rivets. A similar construction is followed for flat 
roofs, the grades being generally formed in the girder and beam 
constniction, and a flat ceiling secured by hanging from them, 
with steel straps, a light tier of ceiling beams. The floor beams 
are tied laterally by rods in continuous lines placed at or above 


their neutral axis. It is usual in both girders and beams to 
provide not only for the safe support of the greatest possible 
distributed load, but for the greatest weight, such as that of a 
safe or other hcav^' piece of furniture which may be moved 
over the floor nt its weakest points, the centres of the girders 
and beams. It must always be l)orne in mind that the formulae 
for the ultimate strength of the ** I beams only hold good 
when the \ippor chord or flange is supported laterally. 

Considerable improvement has been made in the design of 
rolled steel shapes; for example the rolling of a ifi-in. joist was 
formerly deemed a remarkable achievement, though now there 
are several works producing 24-in. joists with flanges 7 and 
7i in. wide. The Broad Flange Diflerdange Beams are claimed 
by the manufacturers to be stronger and to minimize wcijght 
for use as girders; they arc made in twenty-one different sizes 
with fl.pgcs from 8 J to 12 in. wide. 

The introduction of steel construction has simplified many 
details of architectural treatment, such as projections for 
cornices, bay windows and galleries. These may he supported by 
bracket-angles attached to the (columns with a .system of anchors 
to tie them back; the material must be carried in such a manner 
as to make it independent of the general Ftnicture, and must 
be constnicted as light as possible. If the supporting member 
is a floor beam or girder the girder should be rigidly connected 
to the floor system to prevent any twisting due to the weight of 
the projection. 

The arrangement of the building and floor framings is in a 
great measure governed by the architectural effect sought and 
by the arrangement and proper planning of the pioorM, 
interior according to the intended uses; the positions 
of columns, girders and floor beams arc usually the result of 
particular requirements, and unless complicated and expensive 
framing is to be expected the distance between columns must 
1.^ kept within the limits of simple girder construction. I’he 
position of the columns having betin (l(‘termined, the girders 
must next be located; these serve to support the floor beams 
whic^h transfer Ihc loads direct to the (columns, an<l also to brace 
the columns during <T(*ction. I’he .spacing, or di.stonce from 
(xmlre to centre of the floor beams, will dc^pend upon the type 
of fire-proof flooring employed; it also depends to a considerable 
extent upon the amount and character of the floor load and the 
hingth of span. If the loads to be carried arc largely stationary, 
and if the span is .small, the floor joists can be readily propor- 
tioned by means of tables given in the handbooks issuc^d by 
many steel companitts. The di.stance betwcjcn joists should be 
limited to 5 or 6 ft.; horizontal bracing by means of diagonal 
rods is sometimes used, but should be avoided. The following 
are the usual assumptions made in good practice for super- 
impo.scd loads : — 

Floors of dwoUings and ()ffice.s . , . • 70 lb per sq. 11 . 

„ „ churches, theatres and ball-rooms 125 „ „ „ „ 

„ „ wartliouses 20010250 „ „ „ „ 

„ „ for heavy machinery .... 25010 .p>o „ „ „ „ 

The relation between the velocity of wind and the pressure 
exerted upon surfaces must be considered in stcud construction, 
and desi^ers differ in regard to the forces to be 
resisted and tlic material to be used. Every building tracinjr. 
offers its own peculiar condition; the height, width, 
shape and .situation of tlie structure, and character of the 
enclosing walls, will determine the amount of wind pressure to 
be provided against, and the internal appearance and the plan- 
ning of the various floors will largely influence the manner in 
which the bracing i.s to be treated. There are many and varied 
forms of bracing, each designer adopting methods peculiar to hi.s 
own ideas. One form con.sists of adjustable diagonals, rods or 
bars, properly fastened to the (columns in the building; these 
diagonals may run through one floor and be attached to the 
columns at the floor above*.. Another form is known as portal 
bracing; this is usually braced between adjacent columns in 
halls or passage-ways ard extends from the foundations up 
from floor to floor to such a height that the stability of the 
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building itself is sufficient to re^t the assumed wind pressure. 
In general, if the building is square or nearly so wind-bracbg 
should be pkced close to the comers. In case neither of the 
above methods can be applied, brackets should be used at each 
floor level or a continuous deep beam or girder carried all around 
the building. Some architects depend solely upon partitions, 
and a building with a well-constructed iron frame should be 
safe if provided with brick partitions or if the exterior of the 
iron framework is covered with well-built masonry of sufficient 
thickness. 

Truss rods, portals, or lattice or plate girders constitute 
the more definite types of wind-bracing ordinarily employed; 
the bracing must reach to some sofid connexion at the ground. 
The greatest wind pressure to which a building is subject^ 
is tliat from a horizontal urind. The maximum pressure is 
not uniform from the ground level to the roof but is greatest 
at the centre; it is diminished near the ground level by the 
frictional resistance of the ground, and at the eaves by the ^dies 
formed by the air escaping over the roof. The change in 
direction of the air when striking a fiat surface such as the side 
of a buildmg will form a cushion to diminish the effects of 
impulses and shocks from local gusts. 

The building laws of the city of New York require the 
following provisions as regards wmd forces 

All stractures exposed to wind shall bo designed to resist a 
horizontal wind pressure of thirty pounds for every square foot 
of surface thus cxj^ised, from the ^ound to the top of the same, 
including roof, in any direcidun. in no case sluill the overtumixig 
moment duo to wind pressure exceed seventy^five per centum of 
the moment of stability of the structure. In all structures exposed 
to wind, if the resisting moments of the ordinary materials of 
construction, such as masonry, partitions, floors and connexions, 
are not sufficient to resist the moment of distortion due to wind 
pressure, taken in any directioii on part of the structure, ad- 
ditional bracing shall be introduced sufficient to make up the difier- 
enco in the momenta. In calculations for wind pressures, the 
working stresses set forth in the code may bo increased by fifty 
per centum. In buildings under one hundred feet ir height, pro- 
vided the height does not exceed four times the average width of 
the base, the wind pressure may be disregarded.** 

TTic steel used throughout the entire structure should be 
subjected to the most thorough chemical and mechanical tests 
and inspection, first at tlie mill and subsequently at 
the fabricating shops and building, to ensure that 
it shall not contain more than o‘o8 % of phosphorus 
or o*o6 % of sulphur, that it shall have an ultimate strength 
of between 60,000 and 70,000 lb per sj. in., witli an clastic 
limit of not less than 35,000 Ib per sq. in., md an elongation 
before fracture of not less than 25 % in 8 in. of length, and 
that a piece of the material may be bent ( old t8o® over a mandril 
equal to the thickness of the piece tested witliout fracture of 
the fibre on the outside of the bend. At least two pieces are 
taken from each melt or blow at the mill, and are stamped or 
marked, and all the various sections rolM from the melt or 
blow are required to bear a similar stamp or mark for identifica- 
tion. All Wished material is carefully eximiined to see that it 
possesses a smooth surface, and that it is free from cracks, 
seams, and other defects, and that it is true to section throughout . 
Rivets are either of wrought iron or of extra soft steel, witli 
an ultimate tensile strength of 55,000 Ib per sq. m. I he 
material must be sufficiently tough to bend cold r 80° flat on 
itself without sign of fracture. The greatest care is taken that 
no steel is left in a brittle condition by heating and cooling 
without proper annealing. All abutting joints in riveted work 
are faced to exact lengths and absolutely at right angles to 
the axis of the piece, and are spliced by scarf plates of proper 
dimensions adequately secured by rivets. The work should 
be so accurate that no packing pieces are necessary. If the 
conditions are such that a packing or filling piece must be used, 
the end of one piece is cut to a new and true surface, and the 
filling piece is planed to fill the space accurately. Where cast 
iron is used it must be of tough grey iron free from defects. In 
testing it pieces 14 in. long and i in. square are cast from each 
heat and supported on blunt knife edges spaced X2 m. apart; 


' under a load in tlie centre of the piece of 2500 Ib the deflexion 
must not exceed ^ in. 

The filling between the girders and floor beams consists 
of segmental arches of brick, segmental or flat arches of porous 
(sawdust) teira-cotta, or hard-burned hollow terra- 
cotta voussoirs, or various patented forms of con- tid 
Crete floors containing ties or supports of steel or 
iron. In all cases it is customary to fill on top of the arches with 
a strong Portland cement concrete to a uniform level, generally 
the top of the deepest beam; the floor fillmg is constructed and 
carried to this level immediately upon the completion of each 
tier of beams, for the purpose not only of stiffening the frame 
laterally, and of adding to its stability by the imposition of a 
static lo^, but also to afford constantly safe and strong working 
platforms at regular and convenient Intervals for use throughout 
the entire pcriM of the construction. In cases in which the 
lateral rigidity of the floors is depended upon to transfer the 
horizontal strains to the exterior walls whidi are framed to 
resist them, no form of floor construction should be used which 
is not laterally strong and rigid. With very rapid building, 
no method of construction of floors f urrings, or partitions should 
be adopted which will not dry out with great speed. In flat 
forms of masonry floor construction the level of its bottom 
is placed somewhat below the bottom of the “ 1 ” beams and 
gimers, so that when it is plastered a (continuous surface of at 
least an inch of mortar will form a fire-proof protection for the 
lower flanges of the beams and girders. Where the width of tlie 
flange is considerable it is first covered witli metal lath secured 
to file under side of the floor masonry. Girders projecting 
below the floor are usually encased in from 1 to 2 in. of fire- 
proof material, 2 or ^ in. of which is also put on all columns. 
Such fire-proof coverings, and also interior partitions, are com- 
posed of hollow, liard-buriied terra-cotta blocl^, of porous 
(sawdust^ terra* cotta, or various plastic compositions applied 
to metallic lath, many of which arc patented both os to material 
and method of application. The most simple test for the 
value of a system of fire-proof coverings, and of partitions and 
furrings, is to erect a large sample of the work and to subject 
it alternately to tlie pntinued action of an intensely hot fi^e 
which is allowed to impinge upon it, and to a stream of cold 
water directed upon it from tlie ordinary service nozzle of a 
stoam fire engine. It is important in all fire-proofing of columns 
and girders, and in all floor construction, furring and partitions, 
that there shall be no (vntinuous voids, either vertical or 
horizontal, whicli may possibly serve us flues for the spread 
of heat or flame in case of Are. All f)irrings and partitions 
must be started on the solid masonry of the floors to prevent the 
possible passage of fire from the room in which it may occur. 
The failure to make this provision has lieen tlie cause of very 
serious losses in buildings which were supposed to be fire-proof. 

Sc(jel construction possesse s great advantages in time required 
for erection. When onc(> the site is cleared and the founda- 
tions prepared and set, work can be pushed on the 
walls at different storeys at one and the same time, Cmttaf 
and often main cornices and filling-in work are 
fixed before special details an( oniamentation. In the 
Commercial Cable Building, New York, seven complete tiers 
aggregating 7000 tons were erected in nine weeks. In the 
Unity Building, Chicago, of seventeen storeys, the metal frame- 
work from basement columns to finished roof was accomplished 
in nine weeks. In the Fisher Building, Chicago, the entire 
steel skeleton above the first floor, rdneteen storeys and attic, 
was erected in tv/enty-six days. 

Owing to the low price of steel it is possible to make a steel 
column of equivalent strength cheaper than one in cast iron. 
The question of cost is purely a commercial one, but the cost 
of the raw material will practically never determine the relative 
cost between various forms, as the expense of manufacture 
and the detail and duplication of members will all influence 
the ultimate cost to a much greater extent than the simple 
cost of the plain materials. The steelwork for a building of any 
considerable size is almost invariably rolled to order« 
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Steel construction and the rapid development of engineering 
practice has affected not only the erection of tall buildings, 
but has also produced improvement in the erection 
of factory and workshop premises. Modern work 

" * ’ shops consist of wdder buildings of greater height 

with plenty of roof-light, efficient ventilation and artificial 
heating, and as the heavy loads can be carried by the reinforcing 
material, heavy walls become unnecessary. Gradually, therefore, 
the modern steel-framed factory has been ev^oh^ed, capable of 
supporting all the loads, the outer walls being required only 
for protection against weather. I-ight steel roof trusses hav'e 
replaced the timber trusses and with the columns form a rigid 
framework to resist the striuTural and wind loads as well as those 
from the cranes and shafting. 

In Germany skeleton steel-framed factory buildings may be 
erected with half brick (12 cm.), with a restriction that when 
such buildings are abutting or are in the immc'diate neighbour- 
hood, z.e. within 20 ft. of a neighbouring building, the outside 
walls on the sides affected shall be full brick (25 cm.). 

The permissible height to which a building may be erected 
on the continent of Europe dt'pends largely on the breadth of the 
road on which such buildings are situated. As a rule it is not 
permissible to erect a building wider than the road, measured 
from building line to building line. 

In American practice the use of steel in buildings often or more 
storeys, or in manufa<rturing plant where lh(^ floor loads are 
heavy and frequently “ live ” in the sense of causing vibration, 
has led to mon* careful speeifu’alions as to the quality of mate- 
rials and character of workmanship, and it is the custom of 
the leading architects to hiivv. the stn.cti ral frame inspis'tc'd 
and tested during manufacture at the foundries, rolling-mills 
and shops by a firm of engineers making a speciality of such 
inspections. 

The illustrations (sec Plates 1 . and 11.) will ^ive a good idea 
of the general construction as now carried out in England and 
America. 

AuthoRiTIE.^. — S ec* Birkmorc, The Planning and Conatrudion of 
High Office Buildings ; I*'ariiworlh, Consti'ucHonal Steel Work ; 
J. K. Frietag, Architectural Hngineering\ Kitchin, Steel Mill iiuild^ 
ings; Carnegie Steel Company's Pocket Companion; Pencoyd Iron 
irc;;7i‘.v Handbook. (J Bt.) 

STEELE, ANNE (17 17-1778), English hymn writer, was bc'rn at 
Broughton, Hampshire, in 17 17. The drowning of her helrotlied 
a few hours before the time fixed for her marriage deeply 
affected an otherwise quiet life, and her hymns rather emphu.size 
the less optimistic yjha.ses of Christian experience. In 1760 
she published Poems on Subjects ( hieffy Devotional under the 
name “ Theodosia,’^ and her complete works (144 hynjns, 34 
metrical psalms and 50 moral poems) ajipcared in one volume in 
London (1S63). She was a J 3 aptist, and he r hymns are much 
used by members of that communion, though some of them, 
e.g. “Father of mercie.s, in Thy word,” have found their way 
into the collections of other Churches. She has been called 
llic Frances Ridley Havergal of the i8th century. 

STEELE, SIR RICHARD (1672-1729), English man of letters 
in the reign of Queen Anne, is inseparably associated in the 
history of literature with his personal friend Addison. He 
cannot be said to have lost in reputation by the partnership, 
because he was inferior to Addison in purely literary gift, and 
it is Addison^s literary genius that has floated their joint work 
above merely journalistic celebrity; but the advantage was not 
all on Steele's side, inasmuch as his more brilliant coadjutor has 
usurped not a little of the merit rightly c'ue to him. Steele's 
often-quoted generous acknowledgment of Addison’s services in 
the Tatler has prov’-ed true in a somewhat different sense from that 
intended by the writer ; “ I fared like a distressed prince who 
calls in a powerful neighbour to his aid; I '' as undone by my 
auxiliary; when I had once called him in I could not subsist 
without dependence on him.” The truth is that in this happy 
alliance the one was the complement of the other; and the 
balance of mutual advantage was much more nearly even than 
Steele claimed or posterity has generally allowed. 


The famous literary pair u ere' bom in the same year. Steele, 
the senior by less than tw’o months, was baptized on the 12th 
of March 1672 in Dublin. His father, also Richard Sleole, 
was an attorney. He died bel'or his son had reached his sixth 
year, but the boy found a protector in his maternal uncle, 
Henry Gasc'oigne, secretary and ('onfulential agent to two 
successive dukes of Ormond. Through his infliu'nce he was 
nominated to the Charterhouse in 1684, and there first met w'ith 
Addison. Fiw years afterwards Ik' priH’eeiied to Christ ( hurcli, 
Oxford, and was a postmaster at Alert tui wEcn Addison was a 
demy at Magdalen. Their schoolboy friendship was continued 
at the univvrsity, and probably helped to give a more serious 
turn to Steele’s mind than his natural Icmperament would have 
taken under different ('ompanionship. Addison’s father also 
took an interest in the warm-lu'arted young Irishman; but their 
combined influence did not steady him sufli<'ienlly to keep his 
impulses wdthin the lint's of a regular career; without waiting 
for a degree he V'oluntecred into the army, and served for some 
time as a cadet “ under the cotnmand of the unfortunate duke 
of Ormond ” (i.e. the first duke’s grandson, who was attainted 
in 1715). This c.scapnde was niatlc williout his uncle’s coasent, 
and co.st him, according to his own act'ounl, “ the siiccessicm 
to a v'cry good estate in the count; of Wexford in Ireland.” 
Still, he did not lack advancement in the profession he bad 
chosen. A poem on the funt'ral of Queen Mary ( i (<)!>), dedicated 
to Lord Cutts, colonel of the Coldslri'ani Guards, Iwought him 
under the notice of that nobleman, who took the gentleman 
trooper into his household as a secretary, made him an officer in 
his own regiment, and ultimately j)rocur(‘d for him a captaini'y 
in l.ord laicas’s regiment of fool. His nann^ w'as noted for 
promotion by King William, but the king’s death took place 
before anything h.ad been doru' for Captain Steele. A duel 
which he fought w it hC’aptain Kelly in Hyde Park in 1700, and in 
which he wounded his antagonist dangerously, inspirefl him with 
the dislike of the pract ice that he showed to the end of his life. 

Steele probably owed the king’s favour to a tirmfly reference 
to his majesty in The Christian Hero, his first prose treati.s<*, 
published in April 170J. The “reformation of manners” 
was a cherished purpose wath King William and his consort, 
whicdi they tried to effei!! by proclamation and act of parliament ; 
and a sensible w’ell-writti'n treatise, deploring the irregularity 
of the military character, and seeking to [irove; by examples — 
the king himself among the number — “ that no principles but 
those of religion are suflleicnt to make a great man,” was sure 
of attention. Stceb* comphiiiu^d that the rc( eption of The 
Christian Hern by his comrades was not so respectful; they 
pcrsist(fd in trying him by his own standard, anc* would not pass 
“the least levity in his words and actions” without jirotest. 
His imeu.siness under the ridicule of his irreverent comrades 
had a curious result : it moved him to write a comedy. “ It. 
was now incumbent upon him,” he says, “ to enliven h's char- 
acter, for which reason he writ the (romedy called The Puneraiy 
Although, however, it was Steele’s exprc'ss j>iirpo.se to frei* his 
character from the reproach of solenin dullntjss, and prove that 
he could write as smartly as another, he showed grtrater respect 
for decency than had for some time licen ih(f fashion on the 
stage. The purpose, afterwards more fully effected in hi<: 
famous periodicals, of reconciling wit, good humour and good 
breeding with virtuous conduci was already deliberately in 
Steele’s mind when he wrote his flrsl comedy. It was produced 
and published in 1701, and received on the stage with favour. 
In his next comedy. The Lying Lewer ; or, the Ladies* Friendship, 
based on Corneille’s Menieur, produced two years afterwards, 
in December 1703, Steele’s moral purpose was directly avowed, 
and the play, according to his own statement, was “ damned 
for its piety.” The Tender Husband, an imitation of Moiicre’s 
Sicilien, produced eighteen months later (in April 110$), though 
not less pure in tone, was more successful; in this play he gave 
unmistakable evidence of his happy genius for conceiving and 
embodying humorous types of character, putting on the stage 
the parents or grandparents of Squire AVestern, Tony Lumpkin 
and Lydia Languish. It wa.s seventeen years before Steele 
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again tried his fortune on the stage with The Conscious Lo/vers, 
the best and most successful of his comedies^ produced in 
December 1722. 

Meanwhile the gallant captain had turned aside to another 
kind of literary work, in which, with the assistance of his friend 
Addison, he obtained a more enduring reputation. There never 
was a time when literary talent was so much sought after and 
rewarded by statesmen. Addison had already been waited 
on in “ his humble lodgings in the Haymarket,** and advanced 
to office, when his friend the successful dramatist was appointed 
to the office of gazetteer. This was in April or May 1707. It 
was Steele’s first connexion with journalism. The periodicul 
was at that time taking the place of the pamphlet as an instru- 
ment for working on public opinion. The Gazette gave little 
opening for the play of Steele’s lively pen, his main duty, as 
he says, having been to “ keep the paper very innocent and very 
insipid but the position made him familiar with the new field 
of enterprise in which his inventive mind soon discerned materials 
for a project of his own. The Tailer made its first appearance 
on the 1 2th of April 1709. It was partly a newspaper, a 
journal of politics and society, published three times a week. 
Steele’s position as gazetteer furnished him with special advan- 
tages for political nev/s, and as a popular frequenter of coffee- 
houses he was at no loss for social gossip. But Steele not only 
retailed and commented on social news, a function in which he 
liad been anticipated by Defoo and others; he also gradually 
introduced into the Tadet as a special feature essayKS on general 
questions of manners and morality. It is not strictly true that 
Steele was the inventor of the English ** essay ” — there were 
essayists before the i8th century, notably Cowley and Temple; 
but he was the first to use the essay for periodical purposes, and 
lie and Addison together developed a distinct species, to which 
they gave a permanent character, and in which they had 
many imitators. As a humbler motive for this fortunate 
venture Steele had the pinch of impccuniosity, due rather to 
excess of expenditure than to .smallness of inaimc. He had 
£300 a year from his gazetteership (paying a tax of £45), £100 as 
gentleman waiter to Brince (leorge, £850 from the Barhadoes 
estates of his first wife, a widow named Margaret Stretch, and 
some fortune by his second wife — Mrs Mary Scurlock, the 
** dear Prue ” of his charming letters. But Steele lived in coi> 
sidcrable state after his second marriagt*, and before he started 
the Tailer was reduc^^d to the necessity of borrowing. The 
assumed name of the editor was Isaac Bickerstaff, but Addison 
discovered the real author in the sixth numlxT, and began to 
contribute in the eighteenth. It is only fair tt) Steele to state 
that the success of the TaUer was established before Addison 
joined him, and tliat Addison contributed to only forty-two 
of the two hundred and seventy-one numbers that had appeared 
when the paper was stopjied, obscurely, in January 1711. Some 
papers satirizing Harley appeared in the Tailer, and Steele lost 
or resigned the post of gazetteer. It is possible that this political 
recklessness may have had something to do with the sudden 
end of the vent ure. 

Only two months elapsed between the stoppage of the TaUer 
and the appearance of the Spectator, which was the organ of 
the two friends from the ist of March 1711 till the 6th of 
December 1712. Addison was the chief contributor to the 
new venture, and the history of it belongs more to his life. 
Nevertheless, it is to be remarked as characteristic of the 
two writers that in this as in the Tailer Addison generally 
follows Steele’s lead in the choice of subjects. The first 
suggestion of Sir Roger de Coverley w^as Steele’s, although 
it was Addison that filled in the outline of a good-natured 
country gentleman with the numerous little whimsicalities 
that convert Sir Roger into an amiable and exquisitely 
ridiculous provincial oddity. Steele had neither the fineness 
of touch nor the humorous malice that gives life and distinction 
to Addison’s picture; the Sir Roger of his original hasty sketch 
has good sense as well as good nature, and the treatment is 
comparatively commonplace from a literar)^ point of view, though 
unfortunately not commonplace in its charity. Steele’s suggestive 


vivacity gave many another hint for the elaborating skill of his 
friend. 

The Spectator was followed by the Guardian, the first number 
of which appeared on the 12th cf March 1713. It had a much 
shorter career, extending to only a hundred and seventy-six 
numbers, of which Steele wrote eighty-two. This was the last 
of his numerous periodicals in whi^ he had the material assist- 
ance of Addison. But he continued for several years to project 
journals, under various titles, some of them political, some 
social in their objects, most of them very short-lived. Steele 
was a warm partisan of the principles of the Revolution, as 
earnest in his political as in his other convictions. The English- 
man was started in October 1733, immediately after the stoppage 
of the Guardian, to assail the policy of the Tory minist^. The 
Lover, started in February 1714, was more general in its aims; 
but it gave place in a month or two to the Reader, a direct 
counterblast to the Tory Examiner. The Englishman was 
resuscitated for another volume in 1715; and he subsequently 
projected in rapid succession three unsuccessful ventures — 
Town Talk, the Tea Table and Chit Chat. Three years later 
he started his most famous political paper the Plebeian, rendered 
memorable by the fact that it embroiled him wilh his old aHy 
Addison. The subject of controversy between the two lifelong 
friends was Sunderland’s Peerage Bill. Steele’s last venture 
in journalism was the Theatre, 1720, the immediate occasion of 
which was the revocation of his patent for Drury Lane. ^ Besides 
these journals he wrote also several pamphlets on passing ques- 
lions—on the disgrace of Marlborough in 1711, on the fortifica- 
tions of Dunkirk in 1713, on the “ crisis ” in 1714, An Apology 
for Himself and his Writings (important biographit:ally) in the 
same year, and on the South Sea mania in 1720. 

The fortunes of Steele as a zealous Whig varied with the 
fortunes of his party. Over the Dunkirk question he waxed 
so hot that he threw^ up a pension and a commissionership of 
stamps, and went into parliament as meml)er for Stockbridge 
to atta(!k the ministry with voice and vote as well as with pen. 
But he had not sat many weeks when he was expcllcul from the 
house for the language of his pamphlet on the Crisis, which was 
stigmatized as seditious. The Apology already mentioned was 
his vindication of himself on this occasion. With the accession 
of the House of Hanover his fortunes changed. Honours and 
substantial rewards were showered upon him. He was made a 
justice of the peace, deputy-lieutenant of Middlesex, surveyor 
of the royal stables, governor of the royal company of comedians 
— the last a lucrative post-- and was also knighted (1715). After 
the suppression of the Jacobite rebellion he was appointed one 
of the commissioners of forfeited estates, and spent some two 
years in Scotland in that capacity. In 1718 he obtained a 
patent for a plan for bringing salmon alive from Ireland. 
Differing from his friends in power on the question of the Peerage 
Bill he was deprived of some of his offices, but when Walpole 
became chancellor of the exchequer in 1721 he was reinstated. 
With all his emoluments however the imprudent, impulsive, 
ostentatious and generous Steele could never get clear of 
financial difficulties, and he was obliged to retire from London 
in 1724 and live in the countr}\ He spent his last years on his 
w-ife’s estate of Llangunnor in Wales, and, his health broken 
down by a paralytic seizure, died at Oirmarthen on the 1st of 
September 1729. 

A selection from Steele's essays, with a prefatory memoir, has 
been edited by Mr Austin Dobson (1885; revised 1896). Mr Dobson 
contributed a fuller biography to Mr Andrew Lang's aeries of 
English Worthies^ in 1886. In 1889 anotlier and more exhaustive 
life was published by Mr G. A. Aitken, who has also edited Steele's 
plays (1898) and the Toiler (1898). (W. M.: A. D.) 

STEELE, THOMAS (1788-7848), Irish politician and writer, 
a member of a Somerset family which settled in Ireland during 
the 17th century, was bom on the 3rd^ of November 1788. 
He was educated at Trinity College, Dublin, and at Magdalene 
College, Cambridge, and succeeded to a large estate in Co« 
Clare. As a volunteer he fought against the Bourbons in Spain 
in 1823, and, returning to Ireland, he became an enthusiastic 
worker for Roman Catholic emancipation, helping greatly to 
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return Daniel O^Connell to parliament for Co. Qare at the 
famous election of 1828. It is interesting to note that Steele 
himself was a Protestant. Having ruined his fortune by con- 
tributing liberally to the causes in which he was interested, 
he died in London on the 15th of June 1848. He wr^.te 
Notes of the War in Spain (1824) and some essays on Irish 
questions. 

STEELEy WILLIAM (d. x68o), lord chancellor of Ireland, was 
a son of Richard Steele of Sandl^ch, Cheshire, and was educated 
at Caius College, Cambridge. In 1648 he was chosen recorder 
of London, and he was one of the four counsel appointed to 
conduct the case against Cliarles I. in January 1649, but illness 
prevented him from discharging this duty. However, a few days 
later he took part in the prosecution of the duke (.)f Hamilton 
and other Royalists. Steele was M.P. for the City of London in 
1654, was chief baron of the exchequer in 1655, and was made 
lord clmncellor of Ireland in 1656. After the fall of Richard 
Cromwell he was one of the five commissioners appointed in 
1659 to govern Ireland. At the end of this year he returned to 
England, but he refused to sit on the committee of safety to 
which he iiad been named. At the Rcstoratiiju he obtained 
the full benefits of the Act of Indemnity, but he thought it 
advisable to reside for a time in Holland. However, he had 
returned to England before his death towards the end of 1680. 

Sec O. J. Burke, History of the Lord Chancellors of Ireland (Dublin, 

1879). 

STEELEy a town of Germany, in the Prus.sian Rhine Province, 
on the navigable Ruhr, 4 m. by rail E. of Essen, at the junction 
of the lines Duisburg-Dortmund and Vohwinkel-Kagen, Pop. 
(i905)> 12,988. It contains a Gothic parish church (Roman 
Catholic), a h'gh school and a Roman Catholic hospital. It has 
coal-mines, iren and steel works, and makes fircpr(M)f bricks. 
A Diet of the empire was held here in the year 938 by tlie ^ mperor 
Otto I. 

STEELTON9 a borough of Dauphin county, Pennsylvania, 
U.S.A., on the Susquehanna River, 3 m. S.E. of Harrisburg. 
Pop. (1890;, 9250; (1900), 12,086, of whom 2300 were foreign - 
born and 1508 were negroes; (1906, estimate), 13,911. Steellon 
is served by the Pennsylvania and the Philadelphia tk Reading 
railways, and is connected with Harrisburg by electric line. 
The city has a public library. Steellon is in an agricultural 
district, but its industrial importance is due primarily to the 
vast steel works of the Pennsylvania Steel Company. Other 
manufactures arc flour and grist mill products, bricks, pluning- 
mill products, iS:c, In 1905 the total value of the borough’s 
factory products w’us $15,745,628; the capital invested in manu- 
facturing increased from $6,266,068 in 1900 lo $18,642,853 in 
1905, or 197*5 %• TheTc is a large lime.stone quarr}* within 
th‘? borough limits. The municipality owns its waterw'orks 
and filtration plant. The place wa.s laid out in 1866 under the 
name of Baldwin, but w’hen it was incorporated us a borough, 
in 1880, the present name w'as adopted. 

STEELYARD, MERCHANTS OF THE, Hanse merchants who 
settled in London in 1250 at the steelyard on the river-side, near 
C!osin Lane, now Ironbridge Wharf. llcnr>’ III. in 1259, at 
the request of his brother Richard of Cornwall, king of the 
Romans, conferred on them imporUnt privileges, which were 
confirmed by Edward I. It was chiefly through their <mteri)rise 
that the early trade of London was developed, and they continued 
to flourish till, on the complaint of the Merchant Adventurers 
in the reign of Edward VI., they were deprived of their privileges. 
Though Hamburg and Liibcck sent ambassadors to intercede 
for them, they were not reinstated in their monopolies, but 
they succeeded in maintaining a footing in London till expelled | 
by Elizabeth in 1597, Their beautiful guildhall in Thames ; 
Street, adorned with allegorical pictures by Holbein, and de- ' 
scribed by Stow, was made a naval storehouse. The land and 
buildings still remained the property of the Hanseatic League, 
and were subsequently let to merchants for business purposes. 
Destroyed in the Great Fire of 1666 they were rebuilt as w^are- 
houses, and were ilnaUy sold to the South-Eastern Railway 
Compaiiy in 1852 by the Hanseatic towns, Liibeck, Bremen and 
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Hamburg. The site is now occupied by Cannon Sircct railway 
station. 

S<‘o Lajjpenburg, Urkundliche Geschichte dcs hansischcn Stahlhohs 
eu London (Hamburg. I1S31); Slow, Survey 0/ London (1398): 
Pauli, Pictures of Old London (1851); Klufiiborg, Hamburg und 
England im Zvitalkr der Konigin lilisabcth (Jena, j8oo). 

STEEN, JAN HAVICKSZ (1626 1670), Dutch subjec t-painter, 
w*as born at Leiden in 1026, the son of a brewer of the 
place. He studied at Utrecht under Nicolas Knupfer, a 
German historical painter. Dr Bode suggests that, before 
entering Knupfer’s studio, Jan Steen took drawing lessons 
from Jacob dc Wet in Haarlem. He bases his thcor>' on the 
internal evidence of siuh early pitlures us the “Market at 
Leiden ” (Staedel Institnte, Frankfort), the “ Kennesse ” (A. 
von Goldschmidl-Rothschild, Berlin), “ Calling for the Bride 
(Six Collection, Amsterdam), ami “St John’s StTinon” (Dessau 
Castle). About the year ii)^\ Steen weiit lo Haarlem, where 
he worked under Adrian van OsUule and under Jan van Goyen, 
whose daughter he marrit‘d in 1649. In the previous year he 
had joined the painters’ gild of the city. In 1667 he is said to 
have been a brewer at Delft; in ^169 a small debt of ten florins 
owing to an apollujcary h^tl lo llu* st‘izure and sale of his pictures ; 
and in 1672 he received municipal authority to oi)eii a tavern. 
In 1673 he took a sirond wife, Maria van l^gmonl, the widow of 
a l)ooksellcr in Leiden. 1 ’he uciounts of his life, however, are 
very confusing and conflicting. Some biographers luive asserted 
that he was a drunkard and of dissolute life, but the number of 
his works — Van WesLrheciie, in his Jan Steen, etude sur Vart vn 
Holland, has catalogued nearly five hundred and Hufstedc de 
Groot about double that nuinbtr — ^seeins .sufficient in itself 
to disprove the charge. His later pictures bear marks of 
haste and are less carefully finished than tliose of his earlier 
period, lit? died at Ltuden in 1679. 

The works of Jan Ste(‘n are distinguished by correctness of 
drawing, admirable freedom and s[)irit of touch, and clearness 
and transparency of colouring. But their true grc^alnctss is du<‘ 
lo their intellectual qualities. In tlie wiili? range of his subjects, 
and their dramatic cliaracler, he surjiasses all the Dutch figure- 
painters, with the single exception of Rembrandt. His pro- 
ductions range from the statedly interiors of grave; and wealthy 
citizens to tavern .scenes of jollity and debauch. He paint(?d 
chemists in their laboratories, doc tors at the be-clside of their 
patients, e:urd-parties, marriage feasts, and the fetslivals of St 
Nicholas und Twelfth Night — c;vcn religious sul)jects, though 
in these he was least successful. His rc.iidcring of children i,s 
especially dedightful. Dealing often with the coarser side of 
things. Ills we^rk i,s full of humour; he depicts the ccjinedy cd 
human life in a spirit of very genial lolc'ration, but now and 
again there ajipear keenly telling touches of .satire which rt'call 
a pie:torial moralist such as Hogarth. l\>rirait.s fww his brush 
are comjiaratively rare. 'I'he best known is the portrait of 
himself at tlie Rijksmuseurn in Amslerelum. 

The National Gallery contains threi; i)ictnres by Jan Steen, of 
w’hich the " Music Master " is the most inqsji tant, and otluT 
excellent ex{wu]»les of his art in England art; ])n;s(:rvetl in tin: Koyal, 
the Bute, ami thcr Northbrook collections, at A]>sley House ami 
Bridgewabrr House, and in tlie galleries ol tlie Ihigne, Amstiudam, 
and the Hermit.'H?e, St Petersburg. A niinarkably line example 
of his work, which ajipeared at the KoyaJ Academy Winter l^xhi- 
bition in 1907, is the " Grace Behire Mi al." 

STEENKIRK (Steknkekke), a village in tin; Belgian provinerc 
of Hainaut, on the river Senne, famous for the battle of Steejn 
kirk (Stcinkirk, Estinkerke) fought on July 23rtl/Augu.st 3rd 
1692 between the; Allies (see Gkano Alliance, War of line) 
under William III. of Imgland and the k'rench c:oinnianded by 
the duke of Luxemburg. Pre*vious to tin; battle; the Lrcnch 
army lay facing north-wc.st, with its right on the Senne at 
Steenkirk and its left toward.s ICnghien, while: the army of 
William III. was encamped about Hal. In accordance with 
the strategic’al methods of the time, the French, not wishing 
10 fight after having achieved the imme;dia*e objee:t, the capture 
o" Namur, took up a strong po.sition, u i>{)osing the enemy 
would not dare to attack it, while the Allies, who would otherwise 
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in all probability have done as the French marshal desired, 
were by the fortune of war afforded the opportunity of surprising 
a part of the enemy’s forces. For in the 17th century, when the 
objects of a war were as far as possible secured without the loss 
of valuable lives, and general decisive battles were in every way 
considered undesirable, a brilliant victory over a part, not the 
whole, of the (;nemy’s forces was the tactical idea of the best 
generals, and accordingly William, having completely misled 
the enemy by forcing a detected spy to give Luxemburg false 
news, set his army in motion before dawn on July 23r(l/August 
3rd to surprise the French right about Stcenkirk. The advanced 
guard of infantry and pioneers, under the duke of Wiirttemberg, 
dqdoyed close to the French camps ere Luxemburg became aware 
of the impending blow; at this moment the main body of th 
army furtluT back was forming up after the passage of some 
woods. When the fight opcmt^l, Luxemburg was completely 
surprised, and he could do no more than hurry the nearest foot 
and dragoons into action as each regiment came on the scene. 
Hut the march of the Allies’ main body had been mismanaged ; 
while Wurttemberg methodically cannonaded the enemy, wait- 
ing for support and for the order to advance, and the French 
worked with feverish energy to form a strong and well-covered 
line of battle at the threatened point, the Allies’ main body, 
which had marched in the usual order, one wing of cavalry 
leading, the infantry following, and the other wing of cavalry 
at the tail of the column, was being hastily sorted out into 
infantry and cavalry, for the ground was only suitable for the 
former. A few batlalions only had come up to support the 
advanced guard when the real attack opened (12.30). The 
advanced guard had already been under arms for nine hours, 
and the march had been over bad ground, but its attack swept 
the first French line before it. The English and Danes stub- 
bornly advanced, the sei’ond and third lines of the Prcnch in- 
fantry giving ground before them, but Luxemburg was rapidly 
massing his whole force to crush them, and meanwhile the con- 
fusion in the allied main body had reached its height. Count 
Solms, who commanded it, ordered the cavalry forward, but 
th ‘ mounted men, scarcely al)le to move over the bad roads 
and heavy ground, only blocked the way for the infantry. 
Some of the English foot, with curses upon Solms and the 
Dutch generals, broke out to the front, and Solms, an^y and 
excited, thereupon refused to listen to all appeals for aid from 
the front. No attempt was made to engage and hold the centre 
and left of the French army, which hurried, regiment after 
regiment, to take part in the fighting at Steenkirk. William’s 
counter-order that the infantry was to go forward, the cavalry 
to halt, only made matters worse, and by now the advanced 
guard had at last been brought to a standstill. At the crisis 
Luxemburg had not hesitated to throw the w^holc of the French 
and Swiss guards, led by the princes of the royal house, into the 
fight, and as, during and after this sujiremc effort, more and more 
French troops appeiired from the side of Enghien, the Allies 
were driven back, contesting every step by weight of numbers. 
I’hose troops of the main body, foot and dragoons, which suc- 
ceeded in reaching the front, ser\'ed only to (^over and to steady 
the retreat of Wiirttemberg's force, and, the coup having mani- 
festly failed, William ordered the retreat. The Allies retired as 
they had come, their rear-guard showing t stubborn a front 
for the French to attack. The latter were indeed in no state 
to pursue. Over eight thousand men out of only about fifteen 
thousand engaged on the side of the Allies were killed and 
wounded, and the losses of the French out of a much larger force 
were at least equal. Contemporary soldiers affirmed that Steen- 
kirk was the hardest battle c\'er fought by infantry, and 
the battle served not onh to illustrate the splendid discipline 
of the old professional armies, but also to give point to the 
reluctance of the generals of those days to fight battles in which, 
once the fighting spirii. was unchained, the armies shot each 
other to pieces before either would give way. 

STEEPLE (akin to “ steep a general architectural name 
(Fr. cloch::, ital. canipanile^ Ger. Glockemurni) for the whole 
airaiigemisnt of tower^ belfry, spire, &c. 


STEEPLECHASE, a variety of horse-racing not run on the 
flat, but either across country or on a made course with artificial 
fences, water-jumps, &c. (see Horse-racino). The origin of 
the sport and the name is due to matches run by owners 
of hunters, the goal being some prominent landmark, such 
as a neighbouring church steeple. There is an early record of 
such a match in 1752 in Ireland, when the course was 4J m., 
“ from the Church of Buttevaut to the .spire of St Leger Church.” 
The name is .somclimcs used of cross-country running or of 
a race on a made course over hurdles and othe” obstacles. It 
is also given to an English variation of the old French game of 
Goose (y.w.). It is played with two dice on a board, on which is 
depicted a race-course with hurdles, water- jumps and other 
obstacles. The course is marked in 60 compartments by means 
of radii, and the game is won by the player whose horse makes 
the circuit in the fewest throws. Each player is provided with 
a marker, usually in the form of a jockey on horseback, which 
is moved forward after ca h throw to the space to which the 
number thrown entitles it. 

STEER, PAUL WILSON (i860- ), English painter, was 

born at Birkenhead. He was trained first at ihe Gloucester 
school of art and afterwards in Paris at the Acad^mio Julian, 
and in the Ecolc des Beaux Arts under Cabanel. After i886, 
before which date he had shown three y)icturcs at the Royal 
Academy, practically the whole of his work was seen in the 
exhibitions of the New F-nglish Art Club, of which he is a pro- 
minent member. His figure subjects and landscapes show great 
originality and technical skill (see Pa inti no : Recent UritUhy 
His portrait of himself is included in the collection in the Uffizi 
(iallery, Florence. 

STEEVENS, GEORGE (t 736 >i 8 oo), English Shakespearian 
commentator, was born at Poplar on the loth of May 1736, the 
son of an East India captain, afterwards a director of the 
company. He was cducat(.‘d at Eton and at King’s College, 
(Cambridge, where he resided from 1753 to 1756. Leaving 
the university without a degree, he settled in chambers in the 
Temple, removing later to a house on Hampstead Heath, where 
he (’oliected a valuable library, rich in Elizabethan literature, 
lie also accumulated a large collection of Hogarth prints, and 
his notes on the subject were incorporated in John Nichols’s 
Genuine Works of Hogarth, He walked from Hampstead to 
London every morning before seven o'clock, discussed Shake- 
spearian questions with his friend, Isaac Reed, and, after making 
his daily round of the booksellers’ shops, returned to Hampstead, 
He began his labours as a Shakespearian editor with reprints 
of the quarto editions of Shakcspt‘arc’s plays, entitled Twenty 
of the Plays of Shakespeare , . . (1766). Dr Johnson v^as im- 
pressed by the value of this w'ork, and suggested that Stcevens 
.should prepare a complete edition of Shakespeare. The result, 
known as Jolmson’s and Sleevens’s edition, was The Works of 
Shakespeare with ike Correctums and Illustrations of Various 
Commentators (10 vols., 3773), Johnson’s contributions to which 
were ver\' slight. This early attempt at a variorum edition was 
revised and reprinted in 1778, and further edited in 1785 by 
Isaac Rmi; but in 1793 Steevens, who had asserted that he 
was now a “ dowager-editor,” was persuaded by his jealousy 
of Edmund Malone to resume his labours. The definitive 
result of h^s researches was embodied in an edition of fifteen 
volumes, lie made changes in the text sometimes aj)parently 
with the sole object of showing how much abler he was as an 
emendator than Malone, but his wide knowledge of Elizabethan 
literature stood him in good stead, and subsequent editors have 
gone to hi.s pages for parallel passages from con temporal^’ 
authors. His deficiencies from the point of view of purely 
literary criticism are apparent from the fatrt that he excluded 
Shakespeare’s sonnets and poems because, he wrote, “ the strong- 
est act of parliament that could be framed would fail to compel 
readers into their service.” In the twenty years between 1773 
and 1793 he was less harmlessly engaged m criticizing his fellows 
and playing malicious practical jokes on them. Dr Johnson, 
who wa.s one of his stanchest friends, said he had come to live 
the life of an outlaw, but he was generous and to a small circle 
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of friends civil and kind. He was one of the foremost in expos- 
ing the Chattertcn-Rowlcy and the Ireland forgeries. He wrote 
an entirely fictitious account of the Java upas tree, derived from 
an imaginart" Dutch traveller, which imposed on Erasmus 
Darwin, and he hoaxed the Society of Antiquaries with the 
tombstone of Hardicaniite, supposed to have been dug up in 
Kennington, but really engraved with an Anglo-Saxon inscrip- 
tion of his own invention. He died at Hampstead on the 22nd 
of January 1800. A monument to his memort' by Elaxman, 
with an inscription commemorating his Shakespearian lab<*iirs, 
was erected in Poplar Chapel The sale ('ataloguc of his valiuihle 
library’' is in the British ^luseum. 

Steevens's Shakespeare was rc-issned by Isaac Ee(‘(l in 1803, 
in 21 volumes, with additional not»\s hit by Steevens. i'his, whit h 
is known as the " first variorum “ edition, w'as reprinted in 1813. 
Steevens’s notes arc also incori)orated in the edition of i82i,befjiiu 
by Edmun<l Malone and completed by James Boswell the younger. 

^ STEEVENS, GEORGE WARRINGTON (i869>i(;)oo), English 
journalist, was bom at Sydenham, near London, on the loth of 
December 1869, and was educated at the City of London School 
and Balliol College, Oxford, of which he was a scholar. He 
first hegj.n to write in undergraduate periodicals. In ]8()3 he 
was elected a fellow of Pembroke C( Ih ge, Oxford, and in the 
same year spent some time at (amb idge, editing a weekly 
p^rit dical, the Cambri(lj»c Observer , and becoming a <‘( n^ributor 
to ihe Nation I Obse ver, then ediud by Mr \\\ E. Henley. 
He then married and went I0 London, and joined the staff of 
llie Pall Mall Gazette, contributing also to the Nnv Rvvinv 
and Blacinvood's Magazitie, Some of his articles were reprinted 
in Monologues of the Dead. In 3806 he joined the staff of Ihe 
L( ndon Daily Mail^ then just started, iuid went on various special 
missions for that paper, w-Lich r(‘sulted in m re than one series 
(d articles, afterwards tiirn<'d into Ivx ks In this way he 
published The Land of the Dollar (1807), With the Conquaing 
Turk (1897), Egypt in /c 9 ^< 5 *, and With Kitchener to Khartoum 
(i 8<)9). in S('pleinber j8()c; he went to S. utJi Africa and jr ined 
Sir (jcorge White’s f< rce in NiC.al as war-{'orresp(:n(ient, being 
subsequently besieg< d in Ladysmith, He died during the siege, 
of enteric fever, on tlu^ )5ih of January 1900. 'the articles 
he had sent h< me fn/m S u li Afrii'a w(‘rc published p<»st- 
humously in a vt lumo call* d From Capetown to Ladysmith. 
Steevens lad a remarkalile gift of seizing the salient fac'ls and 
principal characlerislii's in anything he wish.ed tn doseribi*, ancl 
putting tliem in a vivid and readnble way, H s early deal]) 
removed an int.(;rest ing p<Ts(’naIily in English jc.urnalism, 

STEFANIE, Basso Nakbor, or ( huwaita, a lake (»f East 
Africa, lying in 37” E., Ix-twetii 4® 25' and 5® N., and measuring 
some 40 m. by 15. It is the southernmost and lowest (1880 ft,) 
of a series of lakes which lie in what .'ipp<*ars to be a norlli-easlerly 
continuation of the great Last African rift valley, although tliis 
loses its clearly marked rhanicier in alioul .3® N. There is, how- 
ever, a w'ell defined watershed extending fn»m the hills east (d 
Stefanie to the Harrar range. The character of the Lake, whicli 
has no outlet, varies greatly according to the amouiu of waiter 
brought dowm by its principal feeder, the Du lei, whieft enters 
at its north end, being there a fairly rapid stream 50 yds. wide 
and 3J ft. deep. At low water the western part of tlu- lake is 
dry. The Dulei, which rises north of 6® N., is joined in about 
36® 55' E., 5® 8' N. by the Galana Sagan or Galana Amara. I’he 
»^gan in times of flood receives the overflow of the next lake in 
the series, Chambo or Gaujule, which lies, at a height of 3460 ft. 
70 m. north-north-east of Stefanie. (!hambo in turn receives 
the waters of a larger lake— Abai, Abaya, Pagade or Regina 
Margherita — through the river Wak), across a plain only 2 m. 
w'ide. Abai lies 4200 ft. above the sea, is 45 m. long and 18 m. 
across at its greatest wadlh. It is cut by 38 ® E. There arc a 
numlier of Islands on the lake. All the lake.s of the series are 
shut in by high muntains, those surrounding Lake Abai, to- 
gether with the islands with which its surface is broken, Ixa'ng 
clothed with luxuriant vegetation. Tlic chief feeder of Abai, 
the Bilate, rises in about 8® N. North-east of Abai are several 
smaller lakes unconnected with the more southerly system. 
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Lake Stefanie was discovered by Count Samuel Tilcki in 
1881, and has since, witli others of the series, been explored by 
Donald.s(*n Smith, V. Bottego, Id. S. Welhy, Os('ar Neumann 
and others. J. J. Harrison in 1809 found the lake quite dried 
up, and two years later Count ^^’i('k(•nhurg found wmIit only in 
the northern part. An agrmiuail of 1907 wa'th Great Britain 
teec^gnized the lake as within the Abyssinian Empire. 

See (leogruphical Journal (Sept. and moo, Sept, 

moi, Oct, tt)o2), L. von Holnn l, nimovery of Lakes Huiiolf and 
Stefanie (London, iSop; I.. Vannnt<*lli and C. Citerni, L'Omo 
(Milan, 1899); Jiritisli War Oliico Africa, sheet 79. 

STEFFANI) AGOSTINO (1653 1728), Italian ecclesiastic, 
diplomatist and musical composer, was born at (astilfranco 
on the 25th of July 1653. At a ver)' caily ago he was admitted 
as a chorister at St Mark’s, Venice. In 1667 the Ix^auty of his 
voice attracted the attention of Count Tattenha(*h, by whom he 
was taken to Munich, W'here Ins cdiK'ation was cornp)(‘tt‘d at the 
expense of Eerdinand Maria, ole('tj>r of Bavaria, w^lio appointed 
him “ nuirfiirstlicher Kammer-und Hofmusikiis ’’ and granted 
him a liberal salar\'. After receiving instruction from Johann 
Kaspar Kt rl, in whosi* charge he lived, he was sent in 167310 
study in Rome, w'here Ercoh* Bernahoi was liis master, and among 
other W'orks he composed six motets, tlu* original manuscripts 
of which arc now in the Eilzwalliam Mii.seum at Carnbridgi^. 
On his return to Munich in 1674 hi^ published his first, work, 
Psnhnodia vespvftina, a part of whic'h was reprinted in Martini’s 
Saggio di contra pfmnta in 1674. In 3675 he was appointed 
court organist. Tht; date when he was ordained jiricst, with 
the title of Abliate of J..epsing, is not jiredsely known. His 
ecclesiastical status did not i)reva‘nt him from turning his atten- 
tion to tlie slagt‘, for wl)i<‘h, at different periods of his life, he 
composed work which nniloubtediv cxiai’iscd a potent influetu'e 
upon the dramatic music, of the period. Of hi.«5 first ojiera, Marco 
AurcliOy written for the carnival and jirodiiccd at Munich in 
J 68t, the only (;opy known to exist is a manuscript score preservid 
in the royal library at Buckingham Palace. It was followed 
I by Solon e in 1685, by And aria e rispetto, prerogative d*amore 
and Servio Tu/lio in j686, by A/arico in i6S7,and by Niohe in 
1688; bill of these works no trac e can now he? cliscovered. Not- 
withstanding the favour shown lc> Jjjrn by tlie eliador Maximilian 
Emanuel, lie aceepted in 1688 tla; appoint numt of Kapellmoi.ster 
[ at thec'ourt of Hiino\*er, whe re he s])eedily improved an acquainl- 
ancx; dating from 1681 with Ernest Augustus, duke of liruns- 
I wic‘k-Lune!)urg (ufterwaicls elector of llanc/ver), winning also 
! a plcasunl fc»oting with the* duchess Sophia ('harlot 1e (afterwards 
cicctress of Brandenburg), tlie philosojiher Iz^ihnit/, the Abbate 
Orten.'iio Mauro, and many men of lettcTs ami intelligenc e, and 
where, in 1710, he showed great kindness to IJandel, who was 
then just entering upon his glorious earctca. He inaiigiirateci 
a long scries of triurnplis in Hanover by ('orriyiosing. for the 
C'pening of the new ojiera house in i68c), an opera ( alfcid Enrico 
it iMmCy wliicJi was produced willi extraordinary splendour 
and achie.ved an immense reputation, iuir the same tlieatre he 
cc»my)c;sed La Lotta d'Ercole con Achilleo in 1689, La Superbia 
d' Alessandro in t6cjo, Orlando generoso in i6(ji, Le Rivali con- 
cordi in 3092, La Libvrta conlenta in 3693, 1 Trianft. del fato 
and I Baccanali in 3695, ufid Briseide in 1696. 'I’fic libretto 
of Briseide is by J'ulniieri. 't'hoscof most if not all tin; others 
are by th<* Abbate Mauro. The .scores are preserved at Buck- 
ingham Palace, W'here, in company with five volumes of songs 
and thnre of duets, they form part of the collec lion brought to 
England by the elector of Hanover in 171/1. But it was not 
only as a rnnsic:ian that Si.c;ffani distinguishe d himself in his new 
home. The elevation of Ernest Augustus to the electorate in 
1692 led to difficulties, for the arrangement of whieli it was 
ncc:essary that an ambassador should visit the* various German 
courts, armed with a consid' rable amount of diplomatic power. 
The accomplished abbate was :cnt on this dcrlicate mission in 
1696, with the title of envoy extra^irdinary, and he- fulfilled his 
difficult task so well that Pope Innocent XT., in rcc ognition of 
certain privileges he had secured for the Hanoverian Catholics, 
consecrated him bishop of Spiga in the Spanish West Indies. 



870 STEFFENS— STEIN, C. VON 


In 1698 he was sent as ambassador to Brussels^ and after the 
death of Ernest Augustus in the same year he entered the service 
of the elector palatine, John William, at Diisseldorf, where he 
held the offices of privy councillor and protonotary of the holy 
see. Invested with these high honours, Steffani could scarcely 
continue to produce dramatic compositions in public without 
grievous breach of etiquette. But his genius was too importun- 
ate to submit to repression; and in 1709 he ingeniously avoided 
the difficulty by producing two new operas — Enea at Hanover 
and Tassilone at Diisseldorf — ^in the name of his secretary and 
amanuensis, Gregorio Piva, whose signature is attached to the 
scores preserved at Buckingham Palace. Another score — ^that 
of Arminio — in the same collection, dated Dusseldorf, 1707, 
and evidently the work of Steffani, bears no composer’s name. 

Steffani did not accompany the elector George to England; 
but in 1724 the Academy of Anticnt Musick in London elected 
him its honorary president for life; and in return for the com- 
pliment he sent the association a magnificent Siahai Mater, for 
six voices and orchestra, and three fine madrigals. The manu- 
scripts of these are still in existence, and the British Museum 
possesses a very fine Confiiebor, for three voices and orchestra, 
of about the same period. All these compositions arc very much 
in advance of the age in which they were written; and in hir; 
operas Steffani shows an appreciation of the demands of the 
stage very remarkable indeed at a period at which the musical 
drama was gradually approaching the character of a merely formal 
concert, with scenery and dresses. But for the manuscripts at 
Buckingham Palace these operas would be utterly unknown; 
but Steffani will never cease to be remembered by his beautiful 
chamber- duets, which, like those of his contemporary Carlo 
Maria Clari (1669-1745), are chiefly written in the form of 
cantatas for two voices, accompanied by a figured bass. The 
British Museum (Add. MSS. 5055 scq.) possesses more than a 
hundred of these charming compositions, some of which were 
published at Munich in 1679. Steffani visited Italy for the last 
time in 1727, in which year Handel, who always gratefully 
remembered the kindness he had received from him at Hanover, 
once more met him at the palace of Cardinal Ottoboni in Rome. 
This was the last lime the two ('omposers were destined to meet. 
Steffani returned soon afterwards to Hanover, and died on the 
i2lhof February 1728 while engaged in the tran.saction of some 
diplomatic business at Frankfort. 

Steffani stands somewhat apart from contemporary Italian 
composers (c.g. Alessandro Scarlatti) in his mastery of instru- 
mental forms. His opera over ures. &c., show a remarkable 
combination of Italian suavity witli a logical conciseness of 
construction which is due to French influence. In vocal music 
he is certainly inferior to Scarlatti, and none of his famous duets, 
despite their charm, can compare for seriousness of intention 
with the Sicilian’s master's chamber-cantatas. His instru- 
mental musi(^ however, is historically important as a factor 
in the artistic development of Handel. 

STEFFENS, HENRIK (1773-1845), German philosopher, 
scientist and poet, of Norwegian extraction, W'as born on the 
2nd of May 1773 at Stavanger, and died in Berlin on the 13th 
of February 1845. At the age of fourteen he went with his 
parents to Copenhagen, where he studied theology and natural 
science. In 1796 he lectured at Kiel, and a year Irter went to 
Jena to study the natural philosophy of Schclling. He w’ent 
to Freiberg in 1800, and there came under the influence of 
Werner. After two years he returned to Copenhagen, but his 
lectures excited so much disapproval that he took a professor- 
ship at Halle in 1804. During the War of Liberation he served 
as a volunteer in the cause of freedom, and was present at the 
capture of Paris. From 1811 he was professor of physics at 
Breslau until 1832, when he accepted an invitation to Berlin. 
Steffens was one of the so-called Philosophers of Nature, a friend 
and adherent of Schelling and Schleiermacher. More than either 
of these two thinkers he was acquainted with the di..coveries 
of modem science, and was thus enabled to correct or modify 
the highly imaginative specula ions of Schelling. He held that, 
throughout the scheme of nature and intellectual life, the main 


principle is Individualization. As organisms rise higher in the 
scale of development, the sharper and more distinct become their 
outlines, the more definite their individualities. This principle 
he endeavoured to deduce from his knowledge of geology, 
in contrast to Lorenz Oken, who developed the same theory 
on biological grounds. The influence of his \icws was con- 
siderable. Not only did Schclling and Schleiermacher modify 
their theories in deference to his scientific deductions, but 
the intellectual life of his contemporaries was considerably 
affected. His lectures in Copenhagen in 1S02 were attended 
by many leading Danish thinkers, such as Oehlcnschlagcr and 
Grundtvig. Schleiermacher was so much struck by their 
excellence that he endeavoured, unsuccessfully, to obtain for 
Steffens a chair in the new Berlin University in 1804, in order 
that his own ethical teachings should be supported in the 
scientific department. 

His chief scientific and philosophical works are : Beitrcige zur 
innern NaturaescMchte der Erde (1801): Grundziige der phihs, 
Naturwissenachaft (1806); Anlhvopologie (1824). He wrote aiso 
VeXter die Idee dev Univcrsitdtm (1835), and Ueher geheime Vevhin^ 
dungen auf XJnivevsitciten (1835); works on religious subjects, 
Karikaturen des Heiligsten (1819-1821); Wie ich wiedev Luthevaner 
wuvde und was mir das Luthertum ist (1831); Von dev falschen Theo- 
logie und dem wahven Glauhen (now cd., 1831); poetical works. 
Die Familicn Walseih und Leith (1827); Die vier N orwegev 
Malcolm (1831), collected in 1837 under the title of Novellen. During 
the last five years of his life he wrote an autobiography, Was ich 
erleble, and after his dejith was published Nachgelassene Schriften 
(1846). See Tietzen, Zur Erinnerung an Steffens \ Petersen, Henrik 
Steffens (Ger. trans., 1884); Dilthey, Lehen Schleiermachers. 

STEIBELT, DANIEL (c. 1764-1823), German pianist and 
composer, was born at the earliest in 1764 or 1765 in Berlin, 
lie was indebted to the crown prince Frederick William for 
his musical education. Yory little is known of his artistic life 
before 1790, when he settled in Paris and attained great popu- 
larity as a virtuoso by means of a pianoforte sonata called Jai 
C oquette, which he composd for Queen Marie Antoinette ; his 
dramatic opera entitled Romeo et Juliette, produced at the 
Theatre Feydeau in 1793, was equally successful. In 1796 
Steibelt removed to London, where his pianoforte-playing 
attracted great attention. In 1798 he produced his concerto 
(No. 3, in E flat) containing the famous “ Storm Rondo ”• — ^a 
work that ensured his popularity. In the following year 
Steibelt started on a professional tour in Germany; and, after 
playing with some success in Hamburg, Dresden, Prague and 
Berlin, he arrived in May 1800 at Vienna, where lie challenged 
Beethoven to a trial of skill. His discomfiture was complete 
and he retired to Paris. During the next eight years he lived 
alternately in that city and in London. In 1808 he was invited 
by the emperor Alexander to St Petersburg, succeeding Boicl- 
dieu as director of the royal opera in 1811. Here he resided 
in the enjoyment of a lucrative appointment until his death 
on the 20th of September 1823. 

Besides his dramatic music, Steibelt left behind him an enor- 
mous number of compositions for the pianoforte. His playing, 
though brilliant, was wanting in the higher qualities wliich 
characterized that of his contemporaries, John Cramer and 
Muzio Clementi; bur he was gifted with talents of a high order, 
and the reputation he enjoyed was fully deserved. 

STEIN, CHARLOTTE VON (1742-1827), the friend of Goethe, 
was born at Weimar on the 25lh of December 1742, the eldest 
daughter of the Hofmarschall (master of the ceremonies) von 
Schardt. She became in her sixteenth year lad}'-in-waiting to the 
duchess Anna Amalia, the accomplished mother of Duke Karl 
August of Saxe-Weimar. In 1764 she married Freiherr Fried- 
rich von Stein, master of the horse to the duke, and seven chil- 
dren wTre the issue of the union. Goethe, w^ho arrived in Weimar 
in 177 5, was soon captivated by the charm of this lady, his senior 
by seven years, and the Seelenbund (union of souls) they formed 
exercised a furthering and ennobling influence upon Goethe’s 
life and work. For more than ten years Charlotte von Stein 
was his constant companion, and by her bright and genial nature 
and friendship she stimulated his efforts and assuaged his cares. 
On Goethe’s return from Italy in 1788 the previous intimate 
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relations between them were relaxed, and the poet’s connexion 
with Christiane Vulpius still further estranged them. Char- 
lotte’s jealousy and indignation at first knew no bounds, and 
it was only by slow degrees that friendship was restored. 
Charlotte von Stein was also intimate with Schiller and his 
wife, and numerous interesting letters from her are to be found 
in Charlotte von Schiller und ihre Freunde (vol. ii., 1862). She 
became a widow in 1703, but continued to live at Weimar until 
her death there on the 6th of January 1827. 

Goethe's letters to Frau von Stein form one of the most interest- 
ing volumes of the poet's correspondence. Her own letters addressed 
to him were returned to her at her request and destroyed shortly 
before her death. A prose tragedy, Dido^ written l)y her in 1702 
(published 18G7), is of little poetical value. 

Goethe’s Bricfc an Frau von Stein aus den Jahren i';y 6 ^iS 30 
were edited by A. Scholl (3 vols,, 1848-1 £.51 ; 2nd cd., by W. Fielitz, 
18S3-1885; 3rd cd., by J. Wahlc!, 1900). See II. Diintzer, Charlotte 
von Stein (2 vols., 1874) ; idem, Charlotte von Stein und Corona Schroter 
(1876): G. H. Calvert, Charlotte von Stein (lioston and New York, 
1877); and A. Sauer, Frauenbilder aus dcr HluteicU dcr deutschen 
Likratur (1885); W. Bode, Charlotte von Stein (1910). 

STEIN, HEINRICH FRIEDRICH KARL, Baron VOM UNI) 
ZUM (1757-1831), German statesman, was born at the family 
estate near Nassau, on the 26th of October 1757. He was the 
ninth child of Karl Philipp, Freiherr vom Stein ; the maiden name 
of his mother was von Simmern. His father was a man of stern 
and irritable temperament, which his far more famous soil 
inherited, with the addition of intellectual gifts which the father 
entirely lacki d. The family belonged to the order of imperial 
k: ights of the Holy Roman Empire, who occupied a middle 
position between sovereign princes and subjects of the empire. 
They owned their own domains and owed allegiance only to the 
emperor, but had no votes for the diet. In his old age he ex- 
pressed his gratitude to his parents for the influence of their 
religious and truly German and knightly example,” 1 I(^ added, 
“ My view of the world and of human adairs 1 gathered as a 
boy and youth, in the solitude of a country life, from ancient 
and modern history, and in particular 1 was attracted by the 
incidents of he eventful history of England.” The influc ice of 
English ideas, which was so potent a factor in the lives of Vol- 
taire, Rousseau, Talleyrand and many others in the i8th century, 
was therefore potently operative in the early career of Stein. 
He does not seem to have gone to any school; !)Ut in 1773 he 
went with a private tutor to the university of Gottingen in 
Hanover, where he studied jurisprudence, but also found time to 
pursue his studies in English history and politics, whereby, as 
lu? wrote, “ my predilection for that nation was confirmed.” 
Jn 1777 he left Gottingen and proceeded to Wetzlar, the legal 
centre of the Holy Roman Empire, in order to see llic working 
of its institutions and thereby prepare himself for the career 
of the law. Next, after a stay at each of the chief Soutli German 
capitals, he settled at Regensburg (Ratisbon) in order to observe 
the methods of the imperial diet. In 1779 he went to Vienna, 
gave himself up to the gay life of that capital, and then 
proceeded to Berlin early in 17S0. 

There his admiration for Frederick the Great, together with 
his distaste for the pettiness of the legal procedure at Wetzlar, 
impelled him to take service under the Prussian monarch. He 
was fortunate in gaining an appointment in the department 
of mines and manufactures, for at the head of this office was an 
able and intelligent administrator, Heinitz, who helped him to 
master the principles of economics and civil government. In 
June 1785 he was sent for a time as Prussian ambassador to the 
courts of Mainz, Zweibriicken and Darmstadt, but he soon felt 
a distaste foi* diplomacy, and in 1786-1787 he was able to indulge 
his taste for travel by a tour in England, where he pursued his 
researches into commercial and mining affairs. In November 
1787 he became Kammerdirektor, i.e. Erector of the board of 
war and domains for the king’s possc.ssions west of the river 
Weser; and in 1796 he was appointed supreme president of all 
the Westphalian chambers dealing with the commerce and mines 
of those Prussian lands. Among the benefits which he conferred 
on these districts, one of the chief was the canalization of the 
river Ruhr, which thenceforth became an important outlet for 
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the coal of that region. He also improved the navigation of the 
Weser, and kept up well the main roads committed to his 
care. On the 8th of June 1703 he married the countess 
Wilhelminc, daughter of I'ield Marshal Count Johann Ludwig 
von Wallmoden-Gimborn, a natural son of King George II. 
of Great Britain. 

Stein’s early tniining, together with the sternly practical 
bent of his own nature, made him completely impervious to the 
enthusiasm which the French Revolution had aroused in many 
minds in Germany. Ho disliked its methods as an interruption 
to the orderly development of peoples. Nevertheless he care- 
fully noted the new sources of national strength which its 
reforms called forth in France. 

Meanwhile Prussia, after being at war witli France during the 
years 1792-95, came to terms with it at Basel in April 1795, and 
remained at peace until 1806, though Austria and South Ger- 
many continued the struggle with F ranee for most of that interval. 
IVussia, liowewr, lost ratluT than gained strength at this time; 
for Frederick William III., who siureeded the weak and sensual 
Frederick William II. in November 1797, was lacking in fore- 
sight, judgmt'iil and strength of character. He too often allowed 
public ufiairs to be warped by the advice of secret and irrespon- 
sible counsellors, and persisted in the policy of subservience to 
France inaugurated by the treaty of Basel. It was under these 
untoward circumstances that Stein in 1804 took office at Berlin 
as minister of state for trade. He soon felt constrained to 
protest against the eflcuts of the Gallophil policy of the chief 
minister, Haiigwitz, and the evil influences whi(*h clogged the 
administration. Little, however, came of Slcin’.s protests, 
though they were urged with liis usual incisivenc.ss and energy. 
JVu.ssian policy continued to progress on the path which led t() 
the disa.st.er at Jena (Oct. 1806). 

The king then offered to Stein the portfolio for foreign affairs, 
which the minister declined to ae(!ept on the ground of his 
incompetence to manage that d(‘partmenl unless there was a 
complete change* in the .syst(‘m of governnuait. The real motive 
for his refusal was that lu* d(*sir(‘d to s(‘e Hardenberg take that 
office and effect, with his own help, the necessary administrative 
changes. 'I’be king refused to accept Hardeaiberg, and, greatly 
irritated by Stein’s unusually outspoken letters, dismissed him 
altogether adding that he was ” arefrac'tory, insolent, ob.stinate 
and tlisobedieni official.” Stein now spent in retirement the 
months during wliieh Napoleon completed the ruin of Priis.sia; 
but he .saw Hardenberg called to office in April 1807 and important 
reforms effected in the cabinet .sy.stem. During the negotiations 
at Tilsit, Napolecai r(?fused to act with IIardenl)erg, who there- 
upon retired. Strange to .say, fhe Frenc^h emperor at that time 
.suggested Stein as a possible siieees.sor. No other strong man 
was at hand who could save tlu* .ship of state; and on the 4th of 
October 1807 h rederick William, utterly depressed by the terrible 
term.s of the treaty of Tilsit, called Stein to office and (intrusted 
him with very wide powers. 

Stein was fjow far a time virtually dictator of the reduced 
and nearly bankrupt Prussian state. Tlie circumstances of the 
time and his own convictions, gained from study and experience, 
led him to pre.ss on drastic reforms in a way whi(.h could not 
otherwise have l)een followed. First came the Edict of Emanci- 
pation, issued at Mernel on the ^i.h of October 1807, which 
abolished the inslitiUion of serfdom throughout Prussia from the 
8th of October 1810. All distinctions affecting the tenure of 
land (noble land, f)easants’ land, &c.) were also swept away, 
and the princ iple of free trade in land was established forthwith, 
7 ’hc same famous edict also abrogated all class distinctions 
respecting occupations and callings of any and every kind, thus 
striking another blow at the caste .system which had been so 
rigorou.s in lYiissia. Stein’s next step was to strengthen the 
cabinet by wise changes, loo complicated to be enumerated 
here. He also furthered the progress of the military reforms 
which are connected more especially witli the name of Scharn- 
hor.t they refashioned the Prussian army on modern 

lines, with a reserve system. Stein’.s efforts were directed 
more towards civil affairs; and in this .sphere he was able to 
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issue a measure of municipal reform (Nov. lo, 1808) which 
granted local self-gt)vcrninent on enlightened yet practical lines 
to all Prussian towns, and even to all villages possessing more 
than 800 inhabitants. 

Shortly afterwards the reformer had to flee from Prussia. 
In August 1808 the French agents, who swarmed throughout 
the land, had seized one of his letters, in which he spoke of his 
hope that Germany would soon be ready for a national rising 
like that of Si)ain. On the loth of September Napoleon gave 
orders that Stein’s property in the new kingdom of Westphalia 
should be confiscated, and he likewise put pressure on Frederick 
William to dismiss him. The king evaded compliance; but the 
French emperor, on entering Madrid in triumph, declared 
(December 16) le nomnw Stein to be an enemy of France 
and the Confed(;ration of the Rhine; and ordered the confisca- 
tion of all hi.s property in the Confederation. Stein saw that 
Ills life was in danger and fled from Berlin (Jan. 5, 1800). 
7 'hanks to the help of his former colleague, (’ount Friedrich 
Wiljclrn von Redon, wh(» gave him an asylum in his castle in 
the Riesenge»birge, he succeeded in crossing the frontier into 
Bohemia. 

For three years he liv(id in the Austrian Empire, generally at 
Briinn; but in May 1812 he ri^ceived an invitation from the 
emperor Alexander I. to visit St Petersburg, seeing that Austria 
was certain to range herself on th(^ side of France in the forth- 
(u)in ng Fran co-Russian War. At the crisis of tliat struggle 
Stein may have been one of the influences which kept the tsar 
determined never to treat with Napoleon. When the miserable 
remains of the Grand Army reeled bac^k into l^russia at the 
close of the year, Stein urged the; Russian emperor to go on and 
free Europe from the French domination. 

Events now brought Stein rapidly to the front. On the 
30th of December 1812 the Prussian general Yorck signed at 
Tauroggen a convention with the Russian gimeral Diebic'-h for 
neutralization of the Prussian corps at and near Tilsit, and for 
the free passage of the Russians through that part of the king’s 
dominions. The Russian enii)cror thereupon requested Stein 
to act as provisional administrator of the provinces of East and 
West Prussia. In that ciipacity he convened an assembly of 
representatives of the local estates, which on th<* 5th of February 
j8i 3 ordered the establishment of a militia (7-u«(y?ac/7r), a militia 
reserve and a final levy {Landsinfm). The energy wliieb Stein 
infused into all around him contributed not a little to this impor- 
tant decision, wdiieli pushed on the king's go^'ernmcnt to more 
decided lu lion than at that time seemed possible. Stein now 
went to Breslau, whither tin* king of Prussia had proceeded; ! 
but the annoyance whicli Fredi;ri( k William felt at his irregular 
action lessened his influence, 'fhe treaty of Kalisch between 
Russia and Prussia cannot be claimed as due to his actions, 
W'hich were rcprehcndeil in I’ourl cin'lcs as those of a fanatic. 
At that time tlie great ]>atri()t fell ill of a fever and complained 
of total neglci't by the king and court. He rc<‘overed, however, 
in time to take part in the drafting of a Russo-Prussian con- 
vention (March 19, 1813) rt?.spei’ting the administration of the 
districts which should be delivered from French occupation. 
During the varying phases of the campaign of 1813 Stein con- 
tinued to urge the lujed of war d outrance against Napoleon. 
The Allies, after the entr}" of England and Austria into the coali- 
tion, conferred on Stein the imiiortanl duties of superintending 
the administration of the liberated territories. After the great 
battle of Leipzig (Oct. 16-19, 1813) Stein entered thateit)’ the 
day after its occupation by the Allies and thus expresstd 
his feelings on the fall of Napoleon’s domination : “ There 
it lies, then, the monstrous fabric cemented by the blood and 
tears of so many millions and reared by an insane and accursed 
tyranny. From on(‘ end of Germany to the otlier we ma>' venture 
to say aloud that Napoleon is a villain and the enemy of the 
human race.” 

lie now desired to see Germany reconstituted as a nation, 
in a union w'hic.h should be at once strong for purposes of defence 
and founded on constitutional principles. His statesmanlike 
projects were foiled, partly by the short-sightedness of German 


rulers and statesmen, but also by the craft whereby the Austrian 
.statesman Metternich {q>v.) gained the alliance of the rulers 
of south and central Germany for his empire, on the under- 
standing that they were to retain their old governing pow^r 
unimpaired. Thus it was in vain that Stein, during the congress 
of Vienna, pressed for an effective union of the German people. 
Austria and the secondaiy' German states resisted all proposals 
in this direction; and Stein blamed the Prussian chancellor 
Harden berg for betraying an inclefinitcncss of purpose which 
probably resulted from the same unfortunate defect in Frederick 
William of Prussia. Stein shared in the desire of all Prussian 
statesmen at that time to have Saxony wholly absorbed in 
their kingdom. In that, as in other matters, he was doomed to 
disappointment. On the 24th of May 1815 he sent to his patron, 
the emperor Alexander, a detailed criticism of the federal arrange- 
ments propos(f(l for Germany, showing that they fulfAllcd not one 
of the requirements for real union and constitutional govern- 
ment which had been so loudly demanded by the German people 
during the struggle of 1813. 

The remainder of Stein’s career must be briefly <lismissed. 
He passed into retirement after the congress of Vienna, and saw 
with pain and disgust the poslpontimimt of the representative 
system of government w^hich Frederick William had promised 
to Prussia in May 1815. He refused to act as Prussian r(‘pre- 
.sentative at the Frankfort diet, which he regardi^d as a mere 
travesty of the cimtral federal institution wliii'h he had hoped 
to sec. By indirect means he did what he could to check the 
violence of political reaction, but he was conscious of his weakness, 
and that fact embittered the lalcT days of a man who was 
intensely proud and self-assertive. His chief interest was in the 
study of history, and in 1818-1.' 20 he worked hard to establish 
the society for the enc’ouragement of historiial research Jind the 
publication of the Monumenta Germaniae historica, of which 
ins future biographer, Perti, bei'ame the director. Stein died 
on the 29th of June 1831. He left three daughters. 

In some respects there has been a tendency to magnify the 
acl.ievements of Stein. As nsnally happims with men of great 
fon^e of charactiT, the work of less noteworthy individuals is 
ascribed to the one commanding personality. This was so even 
during the fourtetjn months of plienonumal activity, Octolier 
1807 to December i8o8. More painstaking research has shown 
that th • credit for originating many of the far-reai'hing reforms 
then promulgated must be shared with Heinrich Theodor 
von Schon and many others.^ It '.s now recognized that the 
king himself at that time rendered iinsusjiecteclly large services 
! to the cause of reform. A popular l(‘gcnd nam(‘d him as the 
founder of the I’ugendbiind, an institution which he always 
distrusted. But w’hcn this is granted, it still remains true that 
Stein's enlightenment, insight into the needs of the time, and 
almost superhuman energy, imparted to the reform movement a 
momentum w'hirh ensured its triumph at the most (Titical piTiod 
which Prussia or any great European state passed through in the 
19th century. All his contemporaries were impressed, or even 
awed by the determination and intellectual power of this remark- 
able man. His conversation had the effei’t of calling out all 
the powers of his interlocutors. “ A conversation with him 
(>NT()tc Varnhagen von Ense)was a continual contest, a continual 
danger." This mental pugnacity sometimes degenerated into 
rudeness; and on several occasions his impe uosity led him to 
take false steps. Still, when we take into consideration the 
magnitude of his acliievcmcnts; when we recollect that in iSoShe 
intended his municipal reform to serve as the foundation for 
free institutions for the Prussian provinces, and thereafter for 
the V hole kingdom ; w'hcn we realize the grandeur of his schemes 
in 1813-1815 for the union of the German people in a federal 

^ Thus Schein’s memorandum on the abolition of serfdom was the 
basis of the law of emancipation; and Stein’s Politisches Testament 
wiis also based on a draft by Schon. Schon was born in 1773, 
entered the Prussian cix-il service in 1793, and subsequently held 
various high ministerial appointments. He was made castellan 
{Bur^raf) of Marienburg on his retirement in 1842, and died in 1856. 
The snare claimed by him in Stein’s reforms has been the subject 
of some controversy. 
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system which w^ld combine strength with political liberty — 
we shall find it difficult to overrate the importance of his contri- 
bution to the solution of the most complex political problem of 
modem times. 

The chief authority on Stein is the biography by G. H. Pertz 
(6 vols., 1849-1855), but few English readers will find the need of 
going beyond the admirable Life of Stein^ by Sir John Seeley 
(3 vols., Cambridge, 1878), which contains a full bibliography. 
'I'hese works arc correef^ at a few points by Max Lehmann's 
Lehen Steins (Leipzig, 1902-1903). For side-lights on his career 
and character, see H. F. K., Baron vom Stein, Lebenserinnerungen 
(Hagen, 1901); C. T. Perthes, Politische Zustande und Personen in 
Deutschland sur Zeit der framdsischen Herrschaft (2 vols., Gotha, 
1862); DenkwUrdigkeiten des Staatskanzlers Fursten von Hardenberg, 
cd. by L. von Ranke (5 vols., Leipzig, 1877); Varnliagcn von Knse, 
DenkwUrdigkeiten (6 vols., Mannheim, 1837-1842 ; English ed., 
London, 1847); A. Stern, Ahhandlungen und AktenstUcke aus der 
preussischen Pefotmzeit jdoy-rSi^ (Leipzig, 1885); M. Philippson, 
Oeschichte des preussischen Staatswesens (2 vols., Leipzig, 

1880); M. Lehmann, Knesebeck und Schon (Leipzig, 1875); J. 1 \ 
Hassel, Geschichte der preussischen. Politik^ jSo 7 -/^'/j (I.eipzig, 
t88i); the Vicomte Jean d'Ussel, Etudes sur Fannie la defec- 
tion d$ la Prusse (Paris, 1907). (j. Hi.. H.) 

STEINER, JAKOB (1796-1863), Swiss mathematician, was 
born on the i8th of March 1796 at the village of Utzendorf 
(canton Bern). At eighteen he became a pupil of Heinrich 
Pestalozzi, and afterwards studied at Heidelberg. Thence he 
went to Berlin, earning a livelihood there, as in Heidelberg, by 
giving private lessons. Here he became acquainted with A. 1 .. 
Crelle, who, encouraged by his ability and by that of N. H. 
Abel, then also staying at Berlin, founded his famous Journal 
(1826). After Steiner’s publication (1832) of his Systematische 
Entwickelungen he received, through Jacobi’s exertions, who was 
then profcs.sor at Konigsberg, an honorary degree of that 
university; and through the influcn(‘.e of G. J. Jacobi and of the 
brothers Alexander and Wilhelm von Humboldt a new chair 
of gcomet^ was founded for him at Berlin (1834). This ho 
occupied till his death, which took place in Bern on the ist of 
Apnl 1863. 

Steiner’s mathematical work was confined to geometry. 
This he treated synthetically, to the total exclusion of analysi.s, 
which he hated, and he is said to have considered it a disgrace 
to synthetical geometry if equal or higher results were obtained 
iiy analytical methods. In his own field he surpassed all his 
contemporaries. His investigations are distinguished by their 
great generality, by the fertility of his resources, and by such a 
rigour in his proofs that he has been considered the greatest 
geometrical genius since the time of Apollonius. 

In his Systematische Entwickelune der Abhdngigkeit geometrischer 
Gestalten von einander he laid the foundation of modern synthetic 
geometry. He introduces what arc now called the geometrical 
forms (the row, flat jiencil, &c,), and establishes between their 
elements a one-one correspondence, or, as he calls it, makes them 
projective. He next gives oy aid of these projective rows and pencils 
a new generation of conics and ruled quadric surfaces, which 
leads quicker and more directly than former methods into the inner 
nature of conres and reveals to us the organic connexion of their 
innumerable properties and my.sterics." In this work also, of 
which unfortunately only one volume appeared instead of the 
projected five, we see for the first time the principle of duality 
introduced from the very beginning as an immediate outflow of 
ffie most fundamental properties of the plane, the line and tlie point. 

In a second little volume, Die geometrischen Constructionen 
ausgefUhrt mittelst der geraden Linie und eines festen Kreises {1833), 
republished in 1895 by Ottingen, he shows, what had bwm already 
suggested by J. V. Poncclet, how all problems of the second order 
can be solved by aid of the straight-edge alone without the use of 
compasses, as soon as one circle is given on the drawing-paper. 
He also wrote Vorlesungen iiber synlhetische Geometrie^ published 
posthumously at Leipzig by C. F. Geiser and H. Schroeter in 1867; 
a third edition by R. Sturm was published in 1887-1898. 

The rest of Steiner's writings are found in numerous papers mostly 
published in Crelle* s Journal ^ the first volume of which contains 
his first four papers. The most important are those relating 
to algebraical curves and surfaces, especially the short paper 
Allgemeine Eigenschaften algehraischer Curven. This contains only 
results, and there is no indication of the method by which they 
4rere obtained, so that, according to L. O. Hesse, ** they are, like 
P. Fermat's theorems, riddles to the pre.sent and future generations." 
Eminent analysts succeeded in proving some of the theorems, but 
it was reserved to L. Cremona to prove them all, and that by a 
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uniform synthetic method, in his book on algebraical curves. 
Otlier imix>rt<mt invostigations relate to maxima and minima. 
Starting from simple elementary proj^ositions, Steiner aclvcances 
to the solution of problems which analytically require the calculus 
of variation, but which at the time altogetlier suipass(?d tin* 
powers of that calculus. Connecteil with thi.s is the ])iqur Vom 
Kriimmungsschwerpunctc chener CurveUy which contains numerous 
properties of ptHlafs and rouletb's, especially of their areus. 

Steiner's papers W(‘re collect(‘d ami published in two volumes 
{Gesammrite IVerkt, 1881-1882) by the Berlin Academy. 

See C. F. Geiser's iiamphlet Zur Frinfurufte an 7 . Sieiver 
(Zurich, 1874). 

STEINMETZ. KARL FRIEDRICH VON (i7()6-i 87 7), Prussian 
general field marshal, was born at lusenueh tin tlie 27th of 
iVcember 1796 and etliiealed at the cjulet si liool of Stolp in 
Pomerania from 1S07 to 1811, in the midst of the misery and 
poverty caused by the bYeneb tu i upaiion. At the outbreak of 
the War of Liberation he and his elder brother made their way 
through the French posts to lireslaii, when', in spile of theii 
poverty, they were at onee appointed to the army, tlie eider as 
ensign on proliation, the younger to ihe substantive rank of 
second lieutenant. After a vain attempt to obtain a transfer 
to the Bliieher Hussars, for which regiment he had conceived an 
inten.se boyish admiration when it was (juarlered at Stolp, he 
was ordered to report himself to Vorck, who treated him and the 
otlier officers .sent from Breslau with coldne.ss, until young 
Steinmetz asked “ when he was to return to the king who had 
sent him ? The brothers took part in tlie hardest fighting 
of the campaign of 1813, the elder being killed at Leipzig and 
the younger bring more tluin once wouiuk^d* 'I'lie short halt 
on the Rhine he utilized in improving liis military ami geniTal 
education. In the battles in iTaiKT hv won the second i lass 
of the Iron Cross. After the pcaci^ lie entcrcil Paris but once, 
fearing to infringe upon th(‘ l(?n ducats that he .saved monthly 
from his pay to send to his mothiT. Fiir the same rca.son he held 
aloof from the pleasures of his more fortunate eoniradtis. His 
avoidanc'c of youthful exix*sses enabk^d him to overcome his 
earlier bad health and to a(!(|uirc a physical vigour which he 
kept to the end of his long c'areer as a .soldier. His i harai'ter 
as w'ell as his physiipje was strengthened by his Spartan way of 
life, but his temper was naturally embittered by th(‘. ( ircumstanccs 
which imposed tliis self-restraint. ITis ])overty and want of 
influence were the more obvious as he was, shortly after the 
wars, a.ssigned to the 2nd Foot Guards, stationed in Ik‘rlin. He 
rigorously devoted himself to study and to the routine duties 
of his profession. PYom 1820 to 1824 he studied with distinction 
at the General War Academy, and was at the. end of the course 
appointed to the topographical section of the general staff. 
General von Muffling reported of him that he was arrogant and 
that he re.sented “(miouragi^rnent”— which he probably regarded 
as patronage — but that his ability would enable him to out- 
distance his comrades. Steinmetz was too poor to mount 
himself on the small allowance granted to general staff officers, 
and had to remain with his regiment in consequence. But 
shortly after this his marriage to his cou.sin Julie, the daughter 
of Lieutenant-General K. lY F, von Steinmetz (1768-1837), not 
only tempered his fierce and resentful state of mind, but in a 
measure improved his material prospects, for his fatber-in-law 
was generous to the young couple, an<l his appointment as 
captain at the Guard Landwchr d(ipdt at Potsdam, near where 
the general lived, brought them into ( ally f onta* t. His brigade 
commander too, (ieniTal von Rdder, was an exi client soldier, and 
Steinmetz often spoke in later da>s of the thorough training he 
received at his hands. After this from about 1830 his regimental 
work and his promotion went on w'i thout incident for several years 
in various garri.son.s, until in 1839 he liecanie major and battalion 
commander. In this position he harl many official dif.ercnces 
with his immediate superiors, for he urged a strenuous war train 
ing for the troops, in season and out of season, too vigorously 
for his more conservative comrades, but off parade his relations 
with all, thanks chiefly to the social gifts of his wife, were of 
the most pleasant character. In 1848 he was in command of a 
guard battalion during the disturbance.s in Berlin, but was not 
engaged^ and soon found more active employment in the Danish 
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War. At Schleswig he so distinguished himself that Wrangel, the 
commander-in-chief, told him that he had “ decided the battle.” 
He distinguished himself again at Diippel, and Prince William 
himself decorated him with the order pour le merite on parade. 
For his campaign journals and letters see supplement to Militdr 
Wochenblatt for 1878. On returning he was entrusted with the 
difiicult command of the troops at Brandenburg during the sitting 
()f a democratic j)opular convention at that place, and after this 
with the control of some troops that were known to be affected 
by the prevalent spirit of revolution. At the time of the Olrniitz- 
Bronnzell incident of 1850 he was employed as military governor 
of Casscl, and in 1851, becoming colonel commandant of the 
cadet school of Berlin, he at once set about the reformation of 
the prevailing system of instruction, the defects of which he had 
openly condemned as early as 1820. Though more than fifty 
years of age, he now learned Latin and English in order to be 
a more competent instructor. In 1854, after forty-one years 
of active service, he was promoted major-general. At Magde- 
burg, as at Berlin, his reforming zeal made him many enemies, 
and in October of this year he sustained a loss which almost 
unhinged his mind in the death of his youngest and only sur- 
viving child, a girl of twenty-six. From Magdeburg he was 
removed to the command of a guard brigade at Berlin (1857), 
and thence almost immediately to a divisional command in the 
I. Corps. Early in 1858 he was promoted lieutenant-general, 
and for the five years that he held this command he devoted 
himself particularly to acquiring knowledge of the cavalry arm. 
About 1863, learning that von Bonin, his senior by date, hut his 
junior in age and length of service, was alioiit to be appointed to 
command the I. Corps, he meditated retirement, but the authori- 
ties al the same time as they appointed Bonin made Stcinmetz 
commander of the TI. Corps, and shortly afterwards, when the 
crown prince of Prussia took over this post, commander of the 
V. Corps at Posen. Shortly after this his wife died. He was 
promoted general of infantry in 1864, and led the V. Corps to 
the war against Austria in 1866. This was the chatu'e of his 
lifetime. His skilful and resolute leadership was displayed in 
his three battles, won on three successive days, of Nachod, 
Skalitz and Schweinschadel (see Seven Weeks* War), and 
opened the way through the mountains in spite of the defeat 
of Steinmetz*s rival Bonin at Trautenau. In 1867, in his loneli- 
ness, the ** Lion of Nachod,” as he was popularly called, con- 
tracted a second marriage witli Elise von Krosigk (who aft(*r 
his death married Count Briihl), He was now, for the first time 
in his life, a fairly wealthy man, having been awarded a money 
grant for his brilliant services in 1866. About this time he 
was elected a member of the North German Ctmfederation 
parliament. 

At the outbreak of the war of 1S70 Stcinmetz was appointed 
to command one of the three armies assembled on the Rhine, 
the others being led by Prince h'rederic’k Charles and the crown 
prince. It was not long before serious differen(Ts arose between 
Stcinmetz and Prince Frederick Charlt's. 'I’he former, em- 
bittered by a lifelong struggle against the influences of wtuillh 
and position, and perhaps somewhat gr/.sr by his suc'oesses in 
1866, considered an order to clear the roads for the prince’s army 
as an attempt to (Towd a humbler comrade out of the fighting 
line, and various incidents added day by day to his growing 
resentment until at last on the field of Gra\'i‘lottc (see Metz 
and P'ranco-German War for an account of these quarrels) he 
lost his temper and wasted his trooj^s. After this there was no 
alternative but to relieve him of the command of the 1 . Army 
and to send him home as governor-general of the V. and VI. 
Army Corps districts. In April 1871 he was retired at his own 
request, but his great services were not forgotten w’hen victory 
had softened animosities, and he was promoted general field 
marshal, given a poision of 2000 thalers and made a member 
of the upper chamber. In the spirit of loyalty which had guid d 
his whole career as a soldier he made no attempt to justify his 
conduct in 1870 either against the criticisms of the generarstaff 
histqqrnilPt^'dagamst unofficial attacks. His life in retirement 
happy, and he retained his bodily health to the 


last. He died at Bad Landeck on the 2nd of August 1877. 
The 37th Fusiliers of the German army bear his name as part 
of their regimental title. 

See supplement of Militur Wochenblatt (1877 and 1878). 

STEINSCHNEIDER, MORITZ (1816-1907), Jewish biblio^ 
grapher, was born in Moravia in 1816. He was the most accom- 
pli.shed bibliographer in the realm of Hebrew literature. His 
greatest work was his Catalogue of the Hebrew Collection of the 
Bodleian Library, Oxford (1852-1860), In this masterly work 
he settled many questions as to the locality, date and author- 
ship of early printed books, and provided a vast mass of bio- 
graphical materials. His Jewish Literature (published in German 
in Ersch and Gruber in 1850, in English in 1857, and in Hebrew 
in 1899) is a complete survey of its subject. Steinschneider 
prepared many other catalogues (Leiden, Munich, Hamburg 
and Berlin). He wrote much on Arabic literature, and was the 
author of bibliographies on a great variety of subjects. Among 
them may be named bibliographies of Jewish mathematicians 
and travellers. His most extensive work after his Bodleian 
Catalogue was his treatise on Hebrew translations m the middle 
ages {Die hehrdischen Uhersetzungen des Mittelalters. 2 vols., 
1893). Much of his work appeared in his periodical Hehrdische 
Bibliographic (1859-1882). He died in Berlin in 1907. (LA.) 

STEINTHAL, HEYMANN (1823-1899), German philosopher 
and philologist, was bom at Grobzig in Anhalt on the 16th of 
May 1823. He read philosophy and philology at the univer- 
sity of Berlin, where he graduated in 1850. From 1852 to 1855 
he studied Chinese (language and literature) in Paris, and in 
1863 became extraordinary professor of philology at Berlin. 
In his philosophic theories he sympathized with Moritz Lazarus, 
in conjunction with whom he founded in 1859 the Zeitschrijt 
j Ur Vblher psychologic und SprachwissenschajU Like Lazarus and 
tl\e Hcrbartian school in general, he altac'hed supreme value to 
psychology, and esp(T!ially to the psychology of society, the 
study of which, combined with comparative i)hiJology, alone 
(‘ould give trustworthy results. In philologx* he was an 
admirer and disciple of Wilhelm von Humboldt, on whose 
methods he wrote several books. 

His principal WDiks are Der Unsprung der Sprache im Zusammen' 
hang mit dm letzten h'ragen allcs (1851; 4th ed., 1888); 

Klassipcation der Sprarhen (1850); Charakteristik der hauptscich~ 
lichen Typen des Sprachbaues (i8(>o); Die Entwichehmg dvr Schrift 
(1852); Grammatik, Logik, Psychologic, Hire Primipien, &c. (1885); 
Geschichtc der Sprachwisscnschaft bci den Griechen und Rotnern 
(i 8()3; 2nd ed., 1889 1891); Die Mande-I^egersprachen, psycho- 
logisch und phonetisch hetrachtet (1867); Abriss der Sprachwissen- 
schaft (2nd ed., 1881); Allgcmeine lithik (1885); Zu JUhel und 
Religions philosophic (1890 and 1895). His books on von Humboldt 
appeared in 1848, i8(>4 and 18O7, and in X884 he published an 
edition of his works. 

STELE, the Greek name {irryKtj) for a pillar or vertical slab 
of .stone or marble, sometimes deiorated with bas-reliefs and 
bearing inscriptions, and generally terminated with a cresting 
{MOy^fia) enriched with the anthemion plant. In later times 
the stele was crowned with a small pediment. The Way of the 
Tombs at Athens was lined with stelae, some of them in nicrnor)^ 
of prominent citizens. 

STELLENBOSCH, a town of the Cape province. South Africa, 
31 m. by rail E. of Cape Towm. Pop. (1904), 7573, of whom 
2497 were whites. It lies 360 ft. abo\’c the sea in a pleasant 
upland valley on the Atlantic slope of the coast range, and is, 
next to the capital, the oldest settlement in the province, having 
been founded by order of Commandant Simon van der Stcll in 
1681 and named after him and his wife, whose maiden name was 
Bosch. The streets are lined with magnificent oaks, while 
many of the houses with heav}% thatched gables date from the 
17th centur>’. Stellenbosch is the headtjuarters of the Cape 
branch of the Dutch Reformed Church, and is also an important 
educational centre. The chief buildings, besides the churches, 
arc the Dutch theological seminary, Victoria College, Blocmhof 
girls* school, agricultural college and school of mines, laboratoty 
and school of science and the S.A. conservatorium of music. 
The surrounding district is largely devoted to viticulture and 
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fruit-growing. The vineyards have been replanted with Ameri- 
can stocks. The Stellenbosch valley is closed in by ranges of 
hills beyond which, eastward, lies Frenchhoek valley, with a 
village of the same name. This district was the headcjuarters 
of the Huguenot refugees who settled in South Africa at the close 
of the T 7 th century. 

In the early days of the Boer War (1899-1902) Stellenbosch was 
one of the British military bases, and was used as a '* rtimount 
camp; and in consequence of officers who had not distinguisliud 
themselves at the front being sent back to it, tlie exj)ressiou " to 
be stellenbosched ” came into use ; so much so, that in similar 
cases officers were spoken of as ** stclhmboschcd ** even if tlu‘v 
were sent to some other place. The remount d^pot is maintained; 
horses and mules thrive here. 

STEM (0. Eng. staefn, siemn; cf. Du. stam^ Ger. Stamm, kc., 
probably related to staff in popular language the stalk of a 
plant, the trunk of a tree (for the technical use of the term in 
botany see below). There are many transferred uses of the 
word, such as for the slender structure which joins the foot or 
base of a vase or goblet to the bowl, a stock or branch of a 
family, or, in philology, a derivative from a root, the unchanged 
part in a series of inflected forms. The stem of a ship is the 
prow, properly a curved piece of timber or metal to which 
the two sides are attached at its foremost end. This was a 
Scandinavian use early adopted in English; the word rncant 
simply post, and custom alone restricted it to the bows rather 
than to the stern ; in Danish the distinction is made between 
fram Siam and bak stam and also in German, V mler-stmcn 
Htnlcr-sinfeii, 

In botany a stem may be defined as an axis bearing leaves. 
The stem with its leaves is known as the slioot. Structuraliy 
it differs from a root in having no development of cells forming 
a cap over the growing-point. Under the term cauhwtc (stern- 
structure) are included all those parts of a plant morphologicary 
equivalent in bearing leaves. The stem generally ascends, 
.seeking air and light, and has therefore been termed tht ascend- 
ing axis. Stems have usually considerable firmness and solidity, 
but sometimes they are weak, and cither lie prostrate on the 
ground, thus becoming f^ocumheni, or climb on plants and rocks 
by means of rootlets, like the ivy, being then called scandent, 
or twist round other plants in a spiral manner like woodbine, 
when they are twining. Twining plants turn either from light 
to left, as the French bean, convolvulus, 
dodder and gourd ; or from left to right, as 
honeysuckle, twining polygonum, hop and 
black bryony {Tamus), In other cases 
climbing plants are supported by tendrils, 
as in vine, bryony, passion-flower, or by the 
tendril-like leaf-stalks, as in clematis and 
Tropaeolum, In warm climates twining 
plants {lianas) often form thick woody 
stems, while in temperate regions they are 
generally herbaceous. Some stems are 
developed more in diameter than in height, 
and present a peculiar shortened and 
thickened aspect, as Testudinaria or tor- 
vvith scudobulbs, p. toise-plant, cyclamen, Melocactus, Echino- 
cactus and other Ca taceae ; while in many orchids (fig. i) the stem 
assumes an oval or rounded form, and is called a pseudobulb. 

Names are given to plants according to the nature and dura- 
tion of their stems. Herbs, or herbaceous plants, have stems which 
die down annually. In some of them the whole plant perishes 
after flowering; in others, the lower part of the stem forming 
the crown of the root remains, bearing buds from which the stem 
arises next season. In biennial herbs the whole plant perishes 
after two years, while in perennial herbs the crown is capable 
of producing stems for many years, or new annual products are 
repeatedly added many times, if not indefinitely, to the old 
stems. The short permanent stem of herbaceous plants is 
covered partially or completely by the soil, so as to protect the 
buds. Plants producing permanent woody stems are called 
trees and shrubs. The latter produce branches from or near the 
ground; while the former have conspicuous trunks. Shrubby 



plants of small stature are called under-shrubs or bushes. The 
limits between these different kinds of stem are not always 
well defined ; and there are some plants occupying an inter- 
mediate position between shrubs and trees, to which the name 
of arborescent shrubs is occasionally given. 

The stem is not always conspicuous. Plants with a distinct 
stem are caulescent ; those in which it is inconspicuous are 
acaulescent, as the primrose, cowslip and dandelion. A similar 
term is given in ordinary language to plants whose stems are 
buried in the soil, such as cyclamen or sowbread. Some plants 
are truly stemless, and consist only of expansions of cellular 
tissue representing stem and leaf, called a thallus, and hence 
arc denominated Thallogens, or Thallophytes, 



Tlir first rudiment of tlie young slir>j>( of llu* a]>i>cars from 

the seed after the radicle (young root) has prolruilcd. JL is termed 
the plumule (fig. 2), and dilfevs 
from tlio lu.dule in the al>stMice 
of a root-c.ap and in its tendency 
to ascend. 'Phe apical growing 
portion constitutes the terminal 
f)ud of tlie plant, and hy its* 
development the stem increases 
in hciglit ; projections appear at 
regular intcTvals, which are the 
rudimentary leaves, an<l in adili- 
lion there" is a provision for 
the production of l.'iliTal buds, 
whicli develop into lateral shoots 
more or less res(‘mh ing the 
]>arcnt stem, and !)y these 
tlie branching of the plant is 
determined (fig. j). These? buds 
arc found in the axil of ])re 
viously formed leax es ; or, in 
other words, in the an/h 


Fic. 2. — Pile h'mbvyo of the Tea 
laid open. 

r, r, 'I'lu* two fle?,liv eolyle- 
dons, or .seed-lobes, which remain 
underground when the ]>laut 
sjxrouls. 

r, 'I'he young root or radicle. 

'Plu? axis healing the young 
shoot or ])lumuh‘, g, which lies 
in a deprcs.sion of the colylc?- 
d«»iis, /. 


formed between the stem iiud 
leaf. They arc hence called axilhfrv. 'Phey are produced like tlie 
leaves from the outer portion of the stem (exogenous), ami at first 
consist eniirtdy of cellular tissue, hut in the progress of growth vascu- 
lar buntiles are formed in 
them continuous with those 
of the stem, and ultimately 
liraiichesare produced .which 
in cx'tTy re.spect resemble 
the axis whence the buds 
first sprjmg. In the l.yeo 
]K)d8 branching takes ])lae.e 
by forking of the growing- 
point, the main axis being 
thus replaced liy two equiva- 
lent axes (fig, 4); in most 
emses the new axes develop 
unequally, the weaker Im?- 
coming pushed aside and 
ajipearing latter as a latctral 
branch of the 8trongt?r. Tlui 
place of origin of 1 lui leaf is 
called a node ; the inlcrviils 
between nodes arc called ia- 
ternodes. The stem, although 
it has a tendency to rise up- 
wards when first developed, 
in many instances becomes 
prostrate, and t*itlH:r lies 
along the ground partially 
covered by the soil, or runs 
completely undcrnejilh its 
surface, giving off roots Irrun 
one side and buds from the 
other. Some stems arc t hercfoie subterranean, and arc distinguished 
£rc>m roots by the provision made for n^giilar leaf'buds. 

Growth in length of the stem is due to elongation ol the inlernodes; 
the zone of most rapid growth is at some disUuicc Ixslow the apex; 
l)clow this the rate of growth gradually diminishes until the portion 
is reached where growth in length no loiig(?r lakes place. In some 
cases, as in the stems of grasses, growth in length persists for a 
longer time in a small region at the base of the internodes; this 
is known as intercalary growth. In the dwarf or short shoots, such 
as those of the larch, the internodes dc» not elongate and the 
leaves remain clo.se together. Uiferal buds give rise to branches, 
from which others, caller! branchlets or twies, arise. The terminal 
bud, after producing leaves, sometimes dies at the end of one 
season, and the whole plant, as in annuals, perishes; or part of the 
axis is persistent, and remains for two or more years, each of the 
leaves neforc its decay producing a bud in its axil. This bud 



(From Strusburger's Lehrlnuh der Hotanik, by 
Iirriiii'.'.ion of (lusi.'iv Fischer.) 

I 'jci. j. — Ajx x of a shoot of a pluincro- 
gamic plant, (x 10.) 

V, ICxtrcme apex, ‘o-callcd vegetative 
cone. 

/. i.eaf riidimiml. 
y, Kudiiiicni of an axillaiy bud. 
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continues tho growth in spring. In ordinary trees, in which there is t other times they appear as large excrescences^ and in some cases 


• injury done to a few branches is easily 

repaired ; but in palms, which only form 
terminal buds, and Irave no provision 
for a lateral formation of tliem. an 
injury inflicted on tho terminal bud 
is more likely to have a prejudicial 
clTcct on the future plant. In the 
trees of temperate and cold climates 
the buds which are developed 
during one season lie dormant during 
the winter, ready to burst out under 
the genial warmth of spring. They 
are generally protected by ex- 
ternal modified leaves in the form of 
scales, which frequently cxlubit a 
firmer and coarser texture tlian the 
leaves themselves. They serve a 
(From Strasburj^er’s Lehth^h tier temporary purpose, and usually fall 
Ihtaniky by permtssion Uutiluv soouer or later, after the leaves 
.... expanded. Tlie bud is often pro 


rCj ' t 1- 1 are expanded. The bud is often pro 

fiG. 4. Longitudinal sec- tected by a coating of resinous 

^ matter, as in the horse-chestnut and 


(^) of Lycopodium alpmum, i,a.lsam poplar, or by a thick downy 
showing equal development covering, as in the willow. Linnaeus 
()1 the rudimentary shoots, leaf-buds hibernacula, or the 


P> P • 

b. Leaf rudiments ; c, 
Cortex; /, Vascular strands. 
( X 60.) 


winter quarters of the young branch. 
In some plants, as in the plane, the 
■‘** buds destined to live through the 
winter are so completely surrounded 


by the base of the petiole as not to be visible until the leaf has fallen 
off. These are said to be intrapetiolar. 

In the bud of a common tree, as the sycamore (lig. 5), there is seen 
the cicatrix or scar left by tho leaf of the previous year c, then the 



Fig. 5. — Leaf-bud of Sycamore Fig. fi,— Transverse section of 

(Acer PseudO‘platanus) covered the same leaf-bud. 
with scales. 

scales £!, e, arranged in alternate pairs and overlying each other in 
what is called an imbricated manner. On making a transverse 
section of the bud (fig. 6), the overlying scales r, e, e, e, are distinctly 
seen surrounding the leaves /, which are pUiiled or folded round the 
axis or growing-point. In jdants of w^arm clinrates the buds are 
often formed by the ordinary leaves without any protecting append- 
ages; such buds are called naked, A bud niiiy lie removed in a 
young state from one phant and grafted upon another by the 
process of budding, so as to continue to form its diflerent parts; 
and it may even be made lt> grow in the soil, in some inslances. 
immediately after removal. In some trees of w'arm climates, 
as papaw’tre(\ p-alms and tree-ferns, growdh by terminal buds 
is well seen. In those plants the elongation of the stem is generally 
regular and uniform, so that the age ol the plant may lx* ustimiaed 
by its height ; as there is on great incnvise in the leaf area owing 
to absence? of branching, there is no ii(?ed for a great increase in 
the diameter of tho stem. 

Although provision is made for the regular formation of buds, 
there are often great irregularities in consequence of many lK*ing 
abortive or remaining in a dormant slate. Such buds arc called 
latent, and are capable of being developed in cases where the terminal 
bud, or any of the branches, have lK?en injured or destroyed. In 
some instances, as in firs, tho latent buds follow* a regular system 
of alternation* and in plants with opposite leaves it frequently 
happens iliat the bud in t ne axil of one of t he leaves only is developed, 
and the different buds so produced are situated alternately on 
opposite sides of the stem. Occasionally, after a partial develop- 
ment as branches, buds are arrested and form knots or nodules. 
The so-called embryo buds or woody nodules in the bark of the 
beech, elm, olive and other trees are of this nature. They are 
partially developed buds, in which the woody matter is pressed 
upon by the surrounding tissue, and thus acquires a ^'cry hard and 
firm texture. When a section is made, they present woody circles 
arranged around a central pith, and traversed by medullary rays. 
The nodules sometimes form knots on the surface of the stem, at 


When the terminal bud is injured or arrested in its growth the 
elongation of the main axis stops, and the lateral branches often 
acquire increased activity. By continually cutting off the terminal 
buds a woody plant is made to assume a bushy appearance, and 
thus pollard trees are jiroduced. Pruning lias the effect of checking 
the grow'th of terminal shoots, and of causing lateral ones to push 
forth. The peculiar bird-nest appearance often presented by the 
branches of the common birch depends on an arrestment in the 
terminal buds, a shortening of the internocles, and a consequent 
clustering or fasciculalion of the twigs. In some plants there is 
a natural arrestment ol the main axis after a certain time, giving rise 
to peculiar shortened stems. Thus the crown of the root is a stem 
of this nature, forming buds and roots. Such is also the case in 
the stem of cyclamen, Testudinaria, and in the tuber ol the potafo. 
'i'hc production of lateral in place of terminal buds sometimes 
gives ‘the stem a remarkable zigzag aspect. 

The mode in which branches come off from the stems gives rise 
to various forms of trees, as pyramidal, spreading or weeping — the 
angles being more or less acute or obtuse. In the Italian poplar 
and cyiircss the branches are erect, forming acute angles with the 
upper part of the stem; in the oak and cedar they arc spreading 
or patent, forming nearly a right angle; in the weeping ash and elm 
they come off at an obtuse angle; w’hile in the weeing willow and 
birch they arc pendulous from their flexibility. The comparative 
length of the up})cr and under branches also gives rise to differences 
in the contour ol trees, as seen in the conical form of spruce, and the 
umbrella-likc form of the Italian or Stone pine (Pinus Pinea), The 
branching of some trees is peculiar. In the Amazon district many 
Myristicaccae and Monimiaccae have w horled branche.s coming off 
in’ lives. Tliis is also seen in the Chili pine. 

Branches are sometimes long and slender. and run along the ground, 
producing buds with roots and leaves at their extremity. This 
IS seen in the runner (flagellum^ of the strawberry. In the house- 
leek (Sempervivum) there is a similar prostrate branch of a shorter 
and thicker nature, know*n as an offset, producing a bud at its 
extremity callable of in(lepend(?nt existence. In many instances 
the branch decays, and the young plant assumes a separate existence. 
Gardeners propagate plants by the process of la^>ering, which consists 
in bending a twig, fixing the central pari of it into the ground, and, 
after the production of roots, cutting off its connexion with the 
parent. ' A stolon differs from these in being a branch w*hich curves 
towards the ground, and, on reaching a moist spot, takes root and 
forms an upright stem, and ultimately a separate plant. This is 
a sort of natural layering, and the plant producing such branches 
is called stohniferous. In the rose ami mint a subterranean branch 
ari.ses from the stem, which runs horizontally to a certain extent, 
and ultimately sends uji an aerial stem, which becomes an inde- 
pendent plant, Such branclu'S are denominated suckers, and the 
gardener divides the connexion between the sucker and the 
pirent stem, in order to propagate these plants. In the case 
of asparagus and other plants which have a perennial stem 
below ground, subtenauean buds are annually produced which 
appear above ground as shoots or branches covered with scales 
at first, and ultimately with true leaves. These branches are 
herbaceous and peri.sh annually, w*hile 
the true stem remains below* ground 
ready to send up fresh shoots next 
season. In bananas and plantains 
the apparent aerial stem is a shoot 
sent up by an underground stem, and 
perishes after ripening fruit. Branches 
are sometimes arresUxl in their develop- 
ment, and, in place of forming lea\ e.s, 
become transformed into spines or 
thorns, as in the hawthorn. Plants 
which have spines in a wild state, as 
the apple and pear, often lose them 
when cultivated, in consequence of their 
being changed into branches; in some 
cases, as in the sloe (Primus spinosa) 

(fig. 7), a branch bears leaves at its 

lower portion, and lenninates in a Fig, 7. — Branch of the 
spine. Ill some climbing plants some Sloe (Prunus spinosa) 

' of the shoots arc transformed into producing spinc.s or 

i tendnls, w*hich help the plant to climb thorns, which are abortive 

by twining about a supjxirt, as in branches, as shown bv 

passion-flower and vine ; or, as in their bearing leaves. 

Ampelopsis Veitchii, by fomting ad- 
hesive disks at the tips of their branchlcts which enable them to 
cling to flat supports. In some cases branches become flat and 
leaf-like, taking the place in the plant economy of the leaves, 
which are reduced to small scales or spines, as in butcher*s broom; 
branches showing this modification are termed cladodes or phyllo- 
clades (fig. 8). In Cactaceae (e,g, Opuntia, prickly pear, fip, 9) and 
fleshy euphorbias, where the leaves are reduced to spines, the 
fleshy stems become green and jierform the functions of leaves; 
they' also serve as w*ater reservoirs for the plants, which are 
‘ natives of very dry countries. 



STEM 


877 


Buds sometimes become extra-axillary in consequence of the non- 
appearance or abortion of one or more leaves, or on account of the 



l^iG, 8.— TwiR of Hutchcr's Broom {Ruscus acuieatus) 
slightly enlarged, showing cUulodes, t. 


adhesion of the young branch 1 o the parent stem. In place of one bud 
there are occasionally several accessory ones produced in the axil. 

giving origin to numerous branches. 
By the union of .st'vcral such buds 
branches are produced having a 
thickened or flattened appearance, 
as is seen in the fir, ash and other 
trees. In some* cases, however, 
these /asciafed branch(*s are owing 
to the abnormal devcloj)menl oi a 
single bud. 

'riie typical form of steins is 
rounded. They arc sometimes 
compressed or flatt(*ne(l laterally 
(fig. 0), while at other times they are 
angular. Various terms are applied 
to the forms of stems, cylinarical 
or terete, quadrangular or aquare, 
jointed or articulated, &c. The 
Inllowiiig are som<? of the more 
important modifications oi steins ; 
the crown of the root is a shortened 
st<?m, often partially uiidcrgrouml, 
which remains in some plants after 
the leaves, branches and flower- 
talks liave witliered. In this case 
ihe inteniodos are very short, and 
the nodes arc crowded together, .so 
that the plant appear.s to be stem- 
less. It IS seen in perennial plants, 
the leaves of wliich die down to 
the ground annually. A rhizome 
or root-stock (fig. 10) is a horizontal 
stem usually sending out numerous 
roots and leaf-buds from its upper surface. It occurs in fenis, iris, 
Hedychium, A corns or sweet flag, ginger, water-lily, many species of 



(From .Stra.sburg«r‘vs Lehfbuch dt r Jhta’ 
m'k, hy permission of (tubKiv Fi.Si;her.) 
l’'iG. 9. — Opuntia monaoan- 
thia, showing flower and fruit. 
'I'hc leaves are reduced to 
thorns, (i nat. size.) 



Fig. xo.— Rhizome of Polygonatum multi florum (Solomon's Seal), 
forming buds and advenlitiou.s roots, 
a, bud which will form the aerial shoot next season ; h, c, d, e, scars 
of successive aerial shoots ; w, root. 


Carex, nishes, anemone, &c. The leaves are reduced to scales and 
by tMr preseticc, and the absence of a root-cap, a rhizome can be 


distingui.shod from a root. A rhizomcsuch as occurs in Solomon's 
seal (hg. 10) is not a .single stem, i.e. the product of a single bud, 
but is composed of portions of successive axes, the aerial parts of 
which liave died off, leaving their scars (fig. n>, b, i , a, c), lUiizomcs 
are well seen in British ferns, A rhizome sometimes assutucs an 
erect form, as in Scabiosa succisa, in which the so-ccdled pninmme 
root is in reality a rlxizome, with the lower end decaying. The erect 
rhizome of Cicuta virosa (water- hemlock) shows hollow interuudes, 
sejiaraied by partitions. In the corah rot>t orchid Corallorhiza, which 
grows in .soil rich in humus, no roots are developed, the coral-like 
branching rhizome act ing as t he absorbing organ (tig. 1 3). A pseudobulb 
(fig. i) is an enlarged bulbous-like aerial stem, common in e])i]>hytic 
orchids; it is covered with a. thick epidermis aiul acts asa water-store 
for the plant , which from its growtlum Inanchesof trees and in similar 
positions is often unable to get sufficient water for its immediate 
needs. A sobolc is a creeping inulorgroiind sti'iu, sending roots from 
one part and leaf buds from another, as in couch-grass, Carex 
arenaria, and Scirpus lacustris. U is often called a creeping root, 
but is really a rhizome with narrow elongated iuternodes. A tuber 


is a thickened stem or branch ] 
the notlesand the swelling of I lie 
internodes, as in the potato. The 
eyes of the potato are leal bud.s. 
Tubers are .sometimes aerial, 
occupying the place of branches. 
The ordinary herbaceous .stem ol 
the potato, when cut into slips 
and planted, sends off branches 
from its base, which assume 
the form of tubers. Tubers Ire- 
quently store up a quantity of 
starcli. as in Maranta arundinu- 
rea whence, arrowroot is ilerived. 
Another form of thickened un- 
derground stt?m is llie corni, as 
.seen in the autumn crocus {Col- 
chicum, fig. 11). gladiolus, «ix. 
Structurally it is composcnl ol a 
.solid more or less roundeil axis 
covered by a layer of thin mem 
branous scales (tig. 12, A, //)• A 
conn is only of one year's dura- 
Liou, giving off buds annually iu 



Fig. II. — Corm of Meadow 
Sail roil or A u tu mn C. ro t u s 
{Colckicum uutunmalr) . 

a, (fld corm shrividliug. 

b. Young corm produced later- 

ally from the edd one. 


by the approximation of 

0 i 



f’lti. i2.—(;orms ol CoU'hioum 
autnmnale in autumn when tin 
plant is in flower. 


A, 

Oldest corm. 

h. A, 

Brown scales covering it. 

w, 

1 Is roots. 

st, 

Us withered floworing 
stem. 

k\ 

Younger corm (uoduced 
from A, 

w\ 

Knots from A', which 
grows al expense oi A. 

s. s', s", 

, Sheaf Iiing Jeave.s. 

r. i\ 

J'oliage leaves. 

b, b\ 

1‘lowers, 

k\ 

Yoiiiig corm produced 
Jroiu A' ill autumn, 
wliich in succeitling 
auLumn will produce 
flowers. 


the form of voung corms. In aui umii iha young corm gives origin to 
leaves, the lower of which (s, s', s") form sheaths round the conn and 
flower stalk, the upper (I', I") remaining very small ; and in the axil oi 
the uppermost leaves tlie floweriug-.stem develops and bears the 
flowers (b, b*). Meanwhile in the axil of one of the middle h;ave» on 
the corm, a bud — the rudiment of a new corm — ^appears (A"). The 
flowering-stem dies down, and the young corm // from which it 
arose enlarges greatly during the winter at the exixtnse of its 
parent corm (h), which thus becomes shrivelled. In spring the leaves 
produced on it (/', O, which wtrre merely rudiments in autumn, 
appear above ground as conspicuous large leaves. Al the end 
of spring these leave.s die down, the bases of ihe lower ones 
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alone remaining, and constituting? thin brown scales around 
the corm (as at h). Meanwhile, the young bud-corm (i") in 
the axil of the middle leaf grows rapidly at the expense of 
its parent corm (AO, but it does not attain a great size. 
In autumn it produces new leaves, which remain small, but 
from the axil of the two upper the 
flowering stem rises up and bears 
flowers; whilst in the axil of one of its 
middle leaves a new bud-corm appears, 
which will the following autumn pro- 
duce young leaves, flowering stem, and 
a new bud-corm, and thus the cycle goes 
on. The buds or new corms formed 
from the old corms may be produced 
either laterally, as in CoicMcum autum- 
nale, or terminally, as in crocus and 
gladiolus. The bulb is another form of 
underground stem or bud. The axis in 
this case is much short oned, and the 
internodes arc hardly developed. The 
bas(js of the leaves rising from the stem 
are quite close together, and become 
succulent and enclose the axis. In the 
lily the thick and narrow scales are 
arranged separattily in rows, and the 
bulb is called scaly ; while in the leek, 
onion, .squill and tulip the scales arc 
broad, and enclose each other in a con- 
centric manner, the outer ones being thin 
ainl membranous, and the bulb is tuni- 
cated. In the axils of these fleshy scales 
new lateral shoots arise, iorming in w 
bulbs. The lateral buds or some- 
times n^main attached to the axis, and 
pro(luci 5 flowering stums, so that appar- 
ently the same bulb continues to flower 
for many years, as in the hyacinth and tulip; at other times 
the young bulbs are detached, tind form separate plants. In the 
axil of the leaves of Lilium hiilhifrrim, Dcntaria bulhilera, and 
some other plant.s, small conic al or rounded bodies are produced, 
calleil bulbils or bulhlets (fig. 14, They 
resembles bulbs in their aspect, and con.sis‘t 
of a small number of thickened scales 
enclosing a growing-point. These scales 
arc IrecpuMitly united clo.suly together, so as 
to form a .solid mass, llulluls arc therefore 
transformt‘(l leaf-buds, which arc easily 
del ached , and are camblc of producing 
young plants wliun placed in favourable 
circumstances, The scale.s in bidbs vary in 
number. In C,af;m tlierc is only one scale; 
Stem of Fritillaria imperialh they 

vary Irom two to five; while in lilies and 
hyacinllis tlu'n' are a great number of 
scales. In the tuliji a bud is formed in 
the axil of an outer scale, and this gives 
rise to a new llowcring axis, and a new 

bulb, at the side of which the former 

bulb is attached in a withered stat<*. 

Adventitious shoots are those which arise elsewhere than in the 

normal predetermined place, as from old stems, or roots. Such 


(I'rom Stnisburji^'t ,^,.1 i- 
lit'} Jtoianik by permb&ion 
(iiistiiv Fiiicher.) 

l''iG. 1 — Khizome of 
ComUorhiza innata. (Nat. 
size.) 

a. Floral shoot. 

b, Rudiments of new 

rhizome branches. 



Bulbiferous Lily {Lili- 
unt bulbiferum), show 
ing bulbils b, produced 
in the axils of the 
leaves. 



and from it roots are produced, and ultimately a bud and young 
plant. 

STENBOCK,^ MAGNUS GUSTAPSSON, Count (1664-1717), 
Swedishi*^|p((^ was educated at Upsala and at Paris, chose 
the nlGIlliy piftession, and spent some years in the service of 


the United Provinces. Returning to Sweden he entered the 
army, and in 1688 became major. He served with the Swedes 
in the Low Countries and on the Rhine, distinguishing him- 
self for skill and courage at Fleurus. During the War of the 
Grand Alliance he was employed not only in the field but also 
as a confidential agent in diplomatic missions. Soon after- 
wards as colonel of the Dalecarlian regiment he led it in tlie 
astonishing victory of Narva. He distinguished himself still 
more at Diinamunde, Klissow and Cracow. In 1703 he fough. 
the successful battle of Pultusk, and three years later, having 
reached the rank of general of infantry, was made governor- 
general of the province of Scania, which he delivered from the 
Danish invaders by the decisive victory of Helsingborg. He was 
a great favourite with Charles XII. in the earlier campaigns, 
hut later the two drifted somewhat apart. It i.s recorded that 
tlic king, before whom General Lagercrona aecused Steiibock 
of drunkenness, replied that “ Stenbock drunk was more capable 
of giving ord(^rs than Lagercrona sober.*' His activities were 
not confined to war and diplomacy; the university of Lund 
was under his care for some years, and he had no mean skill as a 
painter and a poet. He became councillor in 1710, and Charles 
gave him his field marshal’s baton in 1712. In the same year 
he invaded Mecklenburg (with but 9000 men) in order to cover 
Stralsund. He won the brilliant action of Gadcbuscli, but 
numbers prevailed against him in the end. Cut off in Tonning 
he was forced to surrender after a gallant resistance, and passed 
into (captivity. Five years of harsh treatment in Copenhagen 
brought his life to a cl)se in 1717. 

Sec Loenbom, Magni Stenhocks lelverne (i 757-1 7f»5) ; Lilljestrllc, 
Magnus Slonbock (Ilclsiagborg 1890). 

STENCIL, a thin plate or sheet of metal, leather, paper or 
other material cut or pierced with a pattern or design* this is 
laid upon a surface and colour or ink is brushed or rul)l)ed over 
it, thus leaving the ground colour of the surface imprinted with 
the design or pattern cut out. In (!(Tamic.s the stencil is pro- 
duced by coating the biscuit with a preparation which prevents 
the transfer-paper or enamelling from adhering to the surface 
at those parts where the original (olour of the biscuit is to bo 
preserved. According to Skeat {Etym, Did,, 1910) the word stands 
for an earlier stinself and is to be derived from Old French 
estinailer, to .sparkle, to powder with stars, an old term in 
heraldry, from Latin scintilla, a spark. The same French word 
has given the English “ tinsel," strips, disks or pieces of thin 
glittering metallic substances used for the decoration of fabrics, 
hence any gaudv, shemy and pretentious material or substance. 

STENDAL, a town of Germany, in the province of Prussian 
Saxony, picturesquely situated on ihu Uchte, 70 m. W. of 
Berlin on the main line of railway to Hanover and at the junctio 1 
of lines to Bremen, Magdeburg and W ittenberge. Pop. (1905), 
23,281. Among the relics of its former importance are the 
cathedral, built in 1420-1424 (though originally founded in 1188), 
restored in 1893 and now housing the archaeological collection 
of the Altmark, the Gothic church of St Maiy, founded in 1447, 
a “ Roland column " of 1535, and two fortified gateway.s, dating 
from the 13th century. The last form the chief remains of the 
ancient fortifications, the site of which is now mostly occupied 
by promenades. A monument to the arehaeologist Johann 
Joa<’him Winckclmann (1717-1768) commemorates his birth in 
the town. Stendal is the seat of a large railway workshop, 
and carries on various branches of textile industry, besides the 
nianufai'turc of tobacco, machiner>^, stoves, gold-leaf, The 
earliest printing-press in the Altmark was erected here, and 
publishud an edition of the Sachsenspiegel in 1488 as its first 
book. 

Stendal was founded in 1151 by Albert the Bear, on the site 
of a Wendish settlement, and soon afterwards acquired a muni- 
i-ipal charter. Becoming capital of the Altmark and a frequent 
imperial re.sidence, it rose to a considerable degree of prosperity, 
in part recently restored to it by its railway connexions. When 
the mark was divided in 1258, Stendal became the seat of the 
elder or Stendal branch of the house of Ascania, which, however, 
became extinct in 2320. The original Wends were gradually 
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fused with the later Saxons, although the Platea Slavonica, 
mentioned in 1475, was still distinguished as the Wcnden Strasse 
in 1567. The population still exhibits a marked Slavonic 
element. 

See Gotse, Urkundliche Geschichte der Siadt Siendal (Stendal. 
1873). 

STENO, NICOLAUS (1631-1686), Danish naturalist, was 
bom at Copenhagen in 1631, and studied medicine and anatomy 
in that city and in Paris. After a period of travel he settled in 
Italy (1666) at first as professor of anatomy at Padua, and then 
in Florence as house-physician to the grand-duke Ferdinand II. 
of Tuscany. He returned to his native city in 1672 to be- 
come professor of anatomy, but, having turned Roman 
Catholic, he found it expedient to return to Florence, and was 
nltimateljr made apostolic vicar of Lower Saxony. He died at 
Schwerin in Mecklenburg, on the 25th of November 1686. His 
fame rests on De solido intra solidum naturaliter contento, 
published at Florence in 1669. In this notable work Steno 
described various gems, minerals and petrifactions (fossils) 
enclosed within solid rocks. He compared the fossil with the 
living organisms, and distinguished marine and fluviatilt* forma- 
tions. He argued also in favour of the original horizontality 
of sedimentary deposits. 

Sec Di Nicola Stenone e dei suoi studii gcolo^ici in Italia. ])y (r. 
Capellini (1870); K. A. von ZittePs History of Geolof^y and PaUieon- 

Science Progress for Jan. 

STENOGRAPHY (from Gr. o-tcvos, close, narrow, and 
yftd<fi€iVy to write), the system or art of writing by signs re- 
presenting single sounds or groups of sounds, single words or 
groups of words, sometimes also styled ** brachygraphy ** 
(Gr. short); it is a general term including all the various 

systems of shorthand writing. (See Shorthand.) 

STENTOR, one of the Greeks before Troy {Iliady v. 783), 
whose voice was as loud as that of fifty men. It is said that 
he came by his death a.s the result of challenging Hermes, the 
crier of the gods, to a contest. Possibly, like Hermes hiinsell, 
Stentor is a personification of the wind. The name is used in 
modern times of any one possessing a particularly loud voi<*<j 
(stentorian). 

STENTOR, a genus of heterotrichous ciliate Infusoria {q,v.)y 
so named by R, Oken. It possesses a large moniliform meganu- 
cleus, accompanied by numerous micron lu'lei, and has a trumpet 
shape, when at rest, anchored by pseudopodial outgrowths 
from the narrow end. It is relatively larg(‘, and is much 
utilized to demonstrate myonemes, and had been also the object 
of interesting studies on regeneration, any piece, containing with 
a fragment of the meganucleus at least one micronucleus, 
regenerating the whole animal (see Regeneration). S. poly- 
viarphus often inhabits a gelatinous sheath and may be green 
with zoochlorella; it attains a length of ,}q in. S. caeruleus 
and igfteus are coloured blue and scarlet respectively by pigment 
granules in the ectosarc : E. R. T.ankester made a study of the 
pigment of the former (blue stentorin). 

STEPHAN, HEINRICH VON (1831-1897), German statesman, 
was born at Stolp, in Pomerania, on the 7lh of January 1831. 
From his earliest years he showed that talent for languages 
to which he owed so much of his success in life, and before 
he went to school had acquired a considerable knowledge 
of Italian, Spanish and English. He was educated at the 
grammar school of his native town, and at the age of sixteen 
entered the service of the Prussian post office. His promotion ; 
was rapid; he was transferred to East Prussia, and thence to 
Cologne. Here he added to his salary by writing dramatic 
criticism, and here he obtained his first acquaintance with the 
system, or rather lack of system, which with its complication 
of chaises made all international postal correspondence so 
expensive and uncertain — a system which he was in later years 
to revolutionize. After passing the examinations which ad- 
mitted him to the higher branches of the service he was tran*;- 
ferred to Frankfort-on -the-Oder, and in 1856 to Berlin. Many 
different stories are told of the manner in which his exceptional 


knowledge of European languages was brought to the know- 
ledge of tlie postmaster-general, wlio at once saw that capacit>' 
and attainments of the kind could best be used at headquarters. 
During the next few years he was entrusted with very in\porlant 
duties; he was chosen as Prussian representative when a postal 
treaty was arranged with Spain and Portugal. In 18(14 he was 
given the Disk of reorganizing the postal service in the conquered 
duchies of Schleswig and Holstein, and in 1866 it fell to his lot 
i to extend Llie Prussian system to the newly annexed provinces; 
he had to take over and replai c the .system by wliich for three 
hundred years the family of Thurn and Taxis had condiu'ted 
the postal service of ('cnlral (lernuiny. lie also found time to 
write works on the history of postal inalttTs, viz. a History oj 
the Prussian Post Office (i85()), and articles on the means oi 
communication in ancient and medieval limes, which appeared 
in Rauiner's Historisches Tascheubuch (186S). He was one of 
the invited guests at the opening of the Suez Canal, and in 
1872 published a work on modern J'-gypL. 

in 1870, at the early age of thirly-ninc, Stej)luin was made 
postmaster-general of the North German ( onfederalion, and in 
the next year of the newly founded empire; in 187S, at the 
general reorganization of the imperial administration (see 
article CiKRMANv) the post office was made a separate depart- 
ment, and his title was altered to that of secretary of slate. Ills 
great powers of organization were at once showii in the arrange- 
ment of the admirable Petd Post, which during the war with 
France maintained communication with the army in the field. 
In eight months 89,000,000 letters, 2,500,000 j)ost cards, 
and £10,000,000 in money passed through the department, and 
it was his boast timt letters witc delivered to and collected from 
the soldiers with almost unfailing regularity, sometimes even 
on the field of battle. In this way he began what was the great 
work of his lift^ that of making the post office in the truest 
sense of the word popular, and henceforth he was unremittingly 
occupied in devising aiul adopting ne\/ contrivances for the 
( onvenience and use of th(‘ people. The introdiii tion of post 
cards was his first innovation. In this he luifl been anticipated 
by Austria, but the idea was his own, and had been adopted 
by the Austrians in eonsecjuetice of a suggestion made by him 
at a postal confiirem i‘ in 1865. The develojjment of the parcel 
j)Ost and of the syslcan of money orders was his next work, and 
in this he was so suc(^essful that in 1883 the German post office 
dealt with 79,000,000 parcels, while in all the other countries of 
the world together only 52,000,000 went through tlu; post. While 
in this and other ways iie extended the use of the post office at 
I home, he gained a wider e,ekfirity in being the chief promoter of 
I the International Postal Trnon. He presided at the first 
conference, which met at Bern in 1874. 

The ahwTity of Stephan’s intelligence and his enthusiasm for 
the institution over which he presided were shown l)y lliereadiness 
with which he applied or took over all new inventions wliich 
might be of public service, such as telegraphs, telephoiufS and 
pneumatic tubes. His pride in the ])Osl olli'e showed itself in 
the immediate interest which he took in the dirsign and plan of 
the new offices which were erec ted in all parts of (f(Tmuny; 
it was always his ambition that the post oflici* in each town 
should be the most <’on spiciioiis and tin* hundsorncst of public 
buildings, even at the saerifu t; of economy. He w'arrnly sup- 
' ported Bismarck in his policy of extend ug and promoting 
I national industry' and foreign trade, and arranged the subsidies 
I by which a direct postal service was establisliC-d between 
Germany and China and Australia. Ilis national feeling also 
;howed itself in the support whir h he gave to the movement for 
purifying the (yerinan language of foreign words — but he did 
not always succeed in avoiding the exaggt*ration verging on the 
ridiculous into whirh this movement so easily degenerates. 
While he stood aloof from orrlinary' parly politirs, he was a 
frequent speaker in the Reidistag on the affairs of hi.s own 
department, anri was a member of the Bundesrat. Though 
never on terms of intimate friendship with lii.smarek, his mastery 
in his own department won for him tht* appreciation of the 
chancellor, and he was allowed more independence than most 
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of the officials. By the power of working out broad and general 
principles in detail and idealizing the routine work of adminis- 
tration he may fairly he placed among the great administrators 
by whom (far more than by statesmen and politicians) the Prus- 
sian state has been built up, and he was singularly fortunate in 
that his life fell at a time when by perfecting the administration 
of the newly founded imperial post he took no small part in 
strengthening the national idea and binding together tlie CJerman 
nation. In 1897 blood-poisoning, arising from a wound in the 
foot, made amputation of the leg necessary, and he died from the 
effects of tlic operation, on the 8th of April 1897. 

Sec K. Kiliekeberg, H, v, Stephan (Berlin, 1897). (J* W. He.) 

STEPHANITE, a mineral consisting of silver sulphantimonite, 
AggSbSj; containing 68*5 % of silver, and sometimes of im- 
portance as an ore of this metal. Under the name Schwatzerz 
it was mentioned by G. Agricola in 1546, and it has been 
variously known as “ black silver ore ” (Gcr. Schwarzgiil'^ 
tigerz), brittle silver-ore (Sprodglanzerz), &c. The name 
stephaiiiie was proposed by W. Haidinger in 1845 in honour of 
the archduke Stephan of Austria; French authors use F. S. 
Beudant^s name psaturose (from the Greek ij/aOvpois, fragile). 
It frequently occurs as well-formed crystals, which are ortho- 
rhombic and occasionally show indications of hemimorphism : 
they have the form of six-sided prisms or flat tables terminated 
by large basal planes and often modified at the edges by numerous 
pyramid-planes. Twinning on the prism-planes is of frequent 
occurrence, giving rise to pseudo-hexagonal groups like those of 
aragonite. The colour is iron-black, and tlic lustre metallic 
and brilliant; on exposure to light, however, tlie crystals soon 
become dull. The mineral has a hardness of 2^ and is ver)^ 
brittle; the specific gravity is 6* 3. Stephanite occurs with 
other ores of silver in metallif rous veins. Dualities which 
have yielded good cr>’stallized specimens are Freiberg and 
Gersdorf near Rosswein in Saxony, Chanarcillo in Chile, and 
exceptionally Cornwall. In the Comstock lode in Nevada 
massive stephanite and argentite arc important ores of silver. 

(L. J. s.) 

STBPHANUS BYZANTINUS (Stephen of Byzantium), the 
author of a geographical dictionary entitled of which, 

apart from some fragments, we ])ossess only the meagre epitome 
of one Hermolaus. This work was first (jdited under the title 
lUpl iroKtuiv (Aldus, Veni(’e, 1502); the best modern editions 
are by W. Dindorf and others (4 vols., L i])zig, 1825), A. Wester- 
mann (Leipzig, 1839), and A. Mcineke (vol. i., Berlin, 1849). 
Hermolaus dedicates his epitome to Justinian; whether the first 
or second emperor of that nanu^ is meant is disputed, but it 
seems probable that Stephaniis flourished in the earlier part of 
the 6th century, under Justinian 1 . Tlie ehief fragments re- 
maining of the original work (whi(^h <’ertainly contained lengthy 
quotations from classical authors and many interesting topo- 
graphical and historical details) are preserved by (onstanline 
Porphyrogennetos, De administrando impnt'o^ eh. 23 (the 
article ^ipqptai 8eo) and De thematibus, ii. 10 lan a* * unt of 
Sicily); the latter includes a passage from the ( omic poet Alexis 
on the Seven Largest Islands. Another respectable fragment, 
from the article Ar/utr; to the end of A, exists in a MS. of the 
Seguerian library. 

See the w.Hioiis of Wostcrnuinn. Dindorf suul Meineke, above 
noticed; the u^ticle " Stephiiiius Byziinl.," in Smith's Actionary 
of Ancient Biog,%phy, vol. iii. ; E. 11 . Jiiiiibury, History of Ancient 
Geography, i. 10., 135, ifuj; ii. ()09 O71 (London. 1883); Riese, 
De Stephani Bysam, ductoribns (Kiel. 1873) ; J. Gcfickcn, j 5 e Stephana 
Byzantio ((rott ingen 188O); Spuridon Kohtogoncs, Atopetfinnh fit 
ri *E$yfKd (Krliingen, 1890); l»aul Sakolowski, Bragffenta d, S. 
von B, ; E. Stcmplinger, Studien zu rf. 'ESviKa, 

STEPHEN, the “ proto-mart^T ” (as he is called in certain 
MSS. of Acts xxii. 20), in some senses the greatest figure in 
primitive Christianity prior to PauPs conversion, was one of 
“ the Seven ” (xxi. 8, nowhere called “ deacons ’’) set over the 
‘‘ daily ministration towards the needy members of the 
Jerusalem community. But, like Philip and perhaps others of 
his colleagues (vi. 3), he had higher gifts than his office would 
suggest. We read that he was '' full of faith and of the Holy 


Spirit ** ; and as his spiritual power seems to have shown itself in 
mighty deeds as well as words (vi. 5, 8), he became a marked 
man in Jerusalem. Himself a Jew of Greek culture, he naturally 
tried to win over his fellow Hellenists (vi. 9). 

It is here that Stephen’s advance up^n the Ap6stolic teaching 
becomes apparent. His special “ wisdom ” lay in greater 
insight into the merely relative nature and value of the externals 
of Israel’s religion, and particularly those connected with the 
Temple. His fellow Hellenists were as a body eager to dis- 
prove the feeling of the native “ Hebrews ” that they were 
only half Jews ; accordingly teaching which minimized the value 
of the sacred customs which Moses had delivered ” (vi. 14) — 
by making salvation turn immediately upon faith in Jesus as 
Messiah— would cause deep resentment in such circles, in spite 
of their more liberal attitude to things non- Jewish. They may 
have met Stephen’s appeal for faith in Jesus as Messiah by 
saying that full fellowship with God was theirs by observance 
of the Mosaic customs, centring in the Temple, which in Jerusalem 
overshadowed men’s thoughts touching the Divine presence. 
To this he would reply by warning them in Jesus’ own words, 
supported by those of the prophets, that the heart is the true 
seat of the Shekinah; and that if they refused God manifest 
in His Messiah, the final embodiment of Divine lighteousness, 
no holy “ customs ” — no, not the Temple itself— could save 
them from the displeasure of the living God. Nay, God might 
have to make good Messiah’s words as to His person being more 
essential to fellowship with God than the Temple itself (cf. 
Malt. xii. 6), which might even be destroyed, as it had been in 
the past, without loss to true religion. In all this he was but 
reasserting the prophetic rather than the scribal view of the 
Mosaic Law and its institutions, viz. that the inner spirit, that 
which could be written on the heart, was the only tiling really 
e.ssential. But they could not rise to this conception and treated 
his words as “ blasphemous against Moses and against God,” and 
roused ** the jieoplcj and the ciders and the scribes ” against him. 

He was seized and brought before the Sanhedrin on the charge 
o*" speaking against the Temple and the Law” (vi. 11- 1.?). 
His defence against this twofold charge took the form of a 
survey of Israel’s religious past, with a view to show : (1) that 
“ the God of Glory " had (ovenant relations with their fore- 
fathers before they had cither Holy Place (Land or Temple) 
or Law (vii. 1-17); (2) that the first form of visible meeting 
place between God and His people was far oilier than that for 
which absolute sanctity was now claimed. Nay, the form of 
“the tabernacle of testimony in the wilderness” (no Holy 
Land) had more divine sanction ^ than any later Temple (44-47); 
(3) that, after all, the presence of “ the Most High ” was in no 
w'uy bound uj) w'ith any structure of human hands, as Isaiah 
witnessed The moral of all this was plain : Israel’s 

forms of fellowship with the Most High had all along been 
relative tind sul)jc‘ct to change, rariieularly was this so with 
the external forms of cultus then represented by the Temple. 
Henc!c there was no “ blasphemy ” in suggesting that in the 
Messianic age yet another change might (’ome about, and that 
observance of Temple services could prove little as to acceptance 
with God. But there is another and more actual line of pleading. 
I’liis is found in the elalxirate section dealing with the pcTson 
and work of Moses, tlie great lawgiver (17-38) — a section 
full of extra-biblical touches — followed by one on Israel’s 
hardness of heart towTirds him and the “ living oracles ” he 
mediated, together with its result, the Exile (39-43), Pure and 
original Mosaism, embodied in Moses and his ministry to Israel, 
is rejiresenled as something which in its full spiritual intention 
had been frustrated by Israel’s stiff nec kerdness (39. 42 seq.). The 
figure of Moses is made to stand forth in ideal outlines, tlie 
thinly veiled Christian application shining through. “ This is 
that Moses who said unto the children of Israel, * A prophet 

' The solemn language in v. 44 suggests that to Stephen, as to 
the writer to the Hebrews (and perhaps Hellenists generally), the 
Biblical Sanctuary, as corresponding to the heavenly arclietjme, 
was more sacred than the Temple of Herod, which owed what 
sanctity it had to the older features it still preserved. 
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shall God raise up unto you . . . like unto me/ This is he that 
was in the Church in the wildtTness with the angel which spake 
to him in the Mount Sinai, and with our fathers; who received 
living oracles to give unto us : to whom our fathers would not be 
obedient, but thrust him from them, and turned back in their 
hearts . . (38 seq.). Here we liave the ver\^ situation as between 

Stephen and his hearers; and it is made unmistakable by the 
speaker's closing words (51^53). They will have nothing to 
say to the greater Mediator of the Divine oracles in Messianic 
clearness and power. But if so, the reason is not their fidelity 
to the Mosaic Law, but their infidelity to its spiritual substance. 
Had they kept the Law dutifully they would have believed on 
Him in wdiom true Mosaism was fulfilled and transcended. 

In all this there are points both of contact and divergence 
between Stephen and Paul. Alike th(‘y are champions of the 
** spirit ** apinst the “ letter and alike they lax iml^Iieving 
Judaism with failure to keep the Law in its real sense. But 
here difference begins. Quite apart from the extemallsm of 
Temple worship, to which Paul never alludes, they start from 
different conceptions of the Law. Stephen, the Hellenist, 
views it idealistically and with the spiritual freedom of the 
prophets and of Jesus Himself. But Paul took it more strictly 
(see Paul). Thus in spite of gcniTal kinship of .spirit, Stephen 
is not really Paul’s forerunner. He has no scn.se of antithesis 
between law and grace; and he makes no reference to the 
Gentiles. It is rather the author of the Epistle to the Hebrews 
who recalls Stephen. Both deal largely with the Temple 
and its worship; both expose thci externalism of the legal riles 
of Judaism, as tending to spiritual unreality; and both view 
the Gospel as the sublimation of the Law on ideal lintis. Only, 
the later thinker contrasts even pure Mosaism with the Gospel 
of Christ, as old with new, as the (Covenant of skidow with that 
of reality. 

As to the authenticity of Stephen’s speech, it is generally 
admitted to be accurate in .substance, if not in the words that 
he uttered. Wc may suppose it lived in the memory of some 
associate in such discussions, wdio w'ould often repeat its tenor 
in his work as one of the preachers scattered (viii. 4, xi. 19) 
by the persecution which Steplien’s preaching bn)ught on the 
Jerusalem community, particularly on its Hellenistic section 
iis most identified with the revolutionary aspect which faith 
in Jesus the Nazarene now for a time assumed in public esti- 
mation (contrast ii. 47). It would finally lie committed to 
writing, largely because it was so representative of the Hel- 
lenist i(’ view of the relations of Judaism and Christianity. As 
such it was given prominence in the book of Arts— a work which 
shows the greatness of the contrilmtions to tl.e Apostolic age 
not only of Paul, but also of the Hellenists, tho.sc? mediators 
between Jews and Gentiles. Possibly also Paul had spoken in 
Luke’s hearing of Stephen’s martyrdom and his own close 
relations to it (vii. 58, 60; cf, vi. 9). 

Stephen’s actual martyrdom is described its tumultuary in 
character, though the legal forms of stoning for bla.sphcmy were 
observed (58). This is quite consistent with a trial before the 
Sanhedrin; nor is it inconceivable that an act exceeding the 
rights of that body under the Romans should have taken 
place at the impulse of religious fanaticism. Our knowledge of 
Jewish history is not full enough to warrant denial of the 
historicit}' of this feature of the narrative simply on the score 
of its illegality. Neither is there good reason to a.ssumc that 
the hearing before the Sanhedrin is a touch added by the author 
of Acts to the source on which he has drawn in the main. 

Literature. — ^All requisite materials will Ijc found in articles 
in the Bncy. Bib. vol. iv., and Hauck's Bealencykl. /. protesiant. 
Theol, u. Kirche, vol. xix. The former in j^^rticular examines 
the Midrashic elements (adding to or diverging from the O. T. 
data) in Stephen's speech, the linguLstic features of Acts vi. i, viii. 3, 
and various theories as to the source or sources used therein, it 
also refers to the worthless legends touching Stephen's death and 
the finding of his relics, collected in Tillexnont. Mimoires (Eng. ed., 
* 735 ). PP. 353-359. (J. V. B.) 

STEPHEH (1097 ?-iiS4), king of England, was the third 
son of Stephen Henry, count of Blois and Chartres, and, through 
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his mother Adda, a grandson of William the Conqueror. Born 
some time before iioi, he was still a boy when he was taken 
into favour by his uncle, Henry 1 . of England. From Henry 
be ret!eived the honour of kniglithood and the coiinly of Mor- 
lain. In 1 1 18 he severed his connexion with Blois and Chartres, 
renouncing his hereditary claims in favour of his elder brother 
Theobald. Bui he acquired the county of Boulogne by marry- 
ing Matilda {c. 1103-1152), the heiress of Count Eustace Hi. 
and a niece of Henry’s "first wife. 'The old king arranged this 
match after the untimely loss of his son, William Atheling, in 
the tragedy of the White Ship; until 1125 Stephen was regarded 
as the probable heir to the English throne. But the return of 
the widowed empress Matilda (</.i».) to her father’s eoiirt changed 
the situation. Henry compelled Stephen and the rest of his 
barons to acknowledge tlu; empre.ss as tlieir future ruler (1126). 
Seven years later these oaths were renewed ; and in addition the 
ultimate claims of Matilda’s infant son, Henry of Anjou, were 
recognized (1133). But the death of Henry J . found tlie empress 
absent from England. Stephen seized the opportunity. He 
hurried across the Channel and began to canvass for supporters, 
arguing that his oaths to Matilda were taken under coercion, 
and that she, us the daughter of a professed nun, was illegitimate. 
Ife was raised to the throne by the Londoners, the* official 
baronage and the cicTgy; his most influential .supporters were 
the old justiciar, Robert, bishop of Salisbury, and his own 
brother Htiiiry, bishop of Winche.stcr. Innocent 11 . was in- 
duced by Bishop Henry to ratify the election, and Stephen 
thus cleared himself from the stain of perjury. Two charlt'rs 
of liberties, issued in rapid succession, confirmed the King’.s 
alliance with the Church and earned the good will of the nation. 
But his supporters traded upon his notorious facility and the 
unstable nature t)f his power. Extortionati* concessions were 
dc^munck d by the great barons, and particularly by Earl Robert 
of Gloucester, the half-brother of the empress. The clergy 
insi.sted that ntrther tluur goods nor their persons should be 
.subject to secular jurisdiction. St(?phen en(leavoun?d to free 
himself from the control of such interested supporters by 
(Tcaiing a mcrc(?nary army and a royalist party, 'rhis led at 
on (x* to a rupture between himself and Earl Kolxirt (1 138), which 
was the signal for .sporadic rebellions. Soon afterwards the 
king atta<'ked the bishops of Salisbury, Ely and Lincoln— a 
powerful family clicjue who stood ut the head of tin* olficial 
liaronage — and, not content with .siizing tlieir castles, sub- 
jected them to pt?r.sonal outrage and dcUaition. The result 
wiis that the clergy, headed by his brotjjer, the bishop of Win- 
che.ster, declared aguin.st him (ii3<>). Tn the midst of these 
difliculties he had left the wcistern inarcjies at the nujrcy of the 
Welsh, and the defence of the northern shires against David 
of Scotliind ]»ad devolved upon llie barons of Yorkshire. 
Stephen was thoroughly discredited when tlie empress at 
length appeared in England (Sept, 30, 1139). Through a mis- 
placed .sense of chivalry ho declined to take an opportunity of 
seizing her person. She was therefore able to join her half- 
brother at Gloucester, to obtain recognition in the western and 
south-w^estern shires, and to contest the royal title for eight 
years. Stephen’s initial errors were aggravated by bad general- 
ship. He showed remarkable energy in hurrying from one 
centre of rebellion to another; but he n(?v(T ventured to attack 
the h<5adquarters of the empress. Jn 1 141 he was surprised 
and captured while besieging Lincoln faslle. 'I he empress in 
consequence reigned for six months as “ J..ady (J)omina) of the 
English”; save for her faults of temper the fuuisc of Stephen 
would never have been narieved. liul, later in the year, Ids 
supporters were able Uj procure his releu.se in exchange for the 
earl of Gloucester. After an obstinate siege he expelled Matilda 
from Oxford (Dec. 1142) and compelled her to fall back upon 
the west. The next five years witnessed anarchy such as 
England had never before experienced. England north (if the 
Ribble and the Tyne had passed into the hands of David of 
Scotland and his .son. Prince Henr\*; Kaniilf earl of Chester 
was constructing an independent principality; on the west 
the raids of the Angevin party, in the cast and midlands 
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the excesses of such rebels us Get^ffrey de Murideville, carl of 
Essex turned considerable districts into wildernesses. Meanwhile 
Geoffrey of Anjou, the husband of the empress, completed the 
conquest of Normandy (1144). In 1147 the situation improved 
for Stephen; Robert of Gloucester, the ablest of the Angevin 
partisans, died, and the empress left England in despair. But 
lier son soon appcjared in England to renew the struggle (1149) 
and conciliate new supporters. Soon after his return to Nor- 
nmndy Henry was invested by his father with the duchy (1150). 
He succeeded to Anjou in 1151; next year he acquired the 
duchy of Aquitaine by marriage. Stephen struggled hard to 
secure the succession for Eustace, his elder son. Bui he had 
quarrelled witji Rome respecting a vacancy in the see of York; 
the pope forbade the English bishops to consecrate Eustace 
(1151); and there was a general unwillingness to prolong the civil 
war. Worn out by incessant conflicts, the king bowed to the 
inevitable when Henry next appeared in England (1153). 
Negotiations were opened; and Stephen's last hesitations dis- 
appeared when Eustace was carried of! by a sudden illness. 
Late in T153 the king acknowledged Henry as his heir, only 
stipulating that the earldom of Surrey and his private estates 
should be guaranteed to his surviving son, William. The king and 
the duke agreed to co-operate for the repression of anarchy; but 
Stephen died before tliis work was more than begun (Oct. 1154). 

On his great seal Stephen is represented as tall and robust, 
bearded, and of an open countenance. He was frank and 
generous ; his occasional acts of duplicity were planned reluctantly 
and never carried to their logical conclusion. High-spirited 
and proud of !’is dignity, he -ived to repent, without being 
able to undo, the ruinous concessions by which he liad con- 
ciliated supporters. In warfare he showed courage, but little 
generalship; as a statesman he failed in his dealings with the 
Church, which he alternately humoured and thwarted. He was 
a generous patron of religious foundations; and some pleasing 
anecdotes suggest that his personal character deserves more 
commendation than his record as a king. 

See the (iesta tephani, Richard of 1-lexham, -^Ircd of Rievaiix' 
Relatio de Standard' aud the chronicle ol Robert do 'I’origni, all 
in R. Howlett's Chronicles 0/ the Ueinns of Stephen, (4 vols., 
London, 18O4-1880) ; Ordcric Vitalises Historia ecclesiastiva, cd. 
Le l^r^vost (5 vols., Paris, 1838-1855) ; William of Malinosbnry's 
Historia novella, cd. W. Stubbs (Ijondon, 1889) ; John of Worcester's 
Continuation of Florence, cd. L H. Weaver (Oxford, 1908); the 
Peterborough Chroniefe, od. C. Plununer (1892-1899). Of modern 
works see Miss K. Norgate’s England under the Angevin Kings, vol. i. 
(London, 1887); O. Kosslcr’s Kai serin Mafhilde (FWlin, 1897); 
). H. Round's Geoffrey de Mandeville (London, 1892); H. W. C. 
l)a vis's The Anarcliy of Stephen's Reign " in Eng. Hist. Review 
for 1903. {II. W. C. D.) 

STEPHEN, the name of nine popes. 

Stephen I., bishop of Rome from alnnit 254 to 257, followed 
Lucius L lie withdrew from church fellowship with ( Vpirian 
and certain Asiatic bishops on account of llieir views as to the 
necessity of rebaptizing heretics (Euseb. 11. E. vii. 5; Cypr. 
Epp, 75), He is also mentioned as having insisted on the 
restoration of the bishops of Merida and Astorga, who had 
been deposed for iinfaitlifulnc.ss during persecution but after- 
wards had repented. He is commemorated on August 2. His 
successor w^as Sixtus 11 . 

Stephen II., pope from March 752 to April 757, w'as in 
deacon’s orders when chosen to the vacant see wdthin tw^elve 
days after the death of Zacharias.* The main difliculty of his 
pontificate w'as in connexion with the aggressive attitude of 
Aistulf, king of the Lombards. After unsuccessful embassies 
to Aistulf himself and appeals to the emperor (!onst»ntine, he, 
though in feeble health, set out to seek the aid of Pippin, by 
whom he was received in the neighbourhood of Vitry le Brul6 in 
the beginning of 754. He spent the winter at St Deni.s. The 
result of his negotiations w^as the Frankish invasion of Aistulf s 
territory and the famous “ donation ” of Pippin. The death 
of Stephen took place not long alter that of Aistulf. He was 
succeeded by Paul I. 

' A priest named Stephen, elected before him, died three days 
3 ftir^v.WitHditift^hep^g received the episcopal cons(^cratiotl. 


Stephen III., pope from the 7th of August 768 to the 3rd 
of Februaty 772, was a native of Sicily, and, having come to 
Rome during the pontificate of Gregory III,, gradually rose to 
high oflicc in the service of successive popes. On the deposition 
of Constantine II. Stephen was chosen to succeed him. Frag- 
mentary records are preserved of the council (April 769) at 
which the degradation of Constantine was completed, certain 
new arrangements for papal elections were made, and the 
I)racticc of image- worship confirmed. Stephen inclined to the 
J/jmbard rather than to the Franki.sh alliance. He was suc- 
ceeded by Adrian I. 

Stephen IV., pope from June 816 to January 817, suc- 
ce(!ded Leo III. He did not continue Leo’s policy, which was 
more favourable to the clergy than to the lay aristocracy, 
immediately after his consecration he ordered the Roman 
people to swear fidelity to Louis the Pious, to whom he found 
it prudent to betake himself personally in the following August, 
After the coronation of Louis at Reims in October he returned 
to Rome, where he died in the beginning of the following year. 
His successor was Paschal I. 

Stephen V., pope from 885 to 891, succeeded Adrian HI., 
and was in turn succeeded by Formosus. In his dealings with 
Constantinople in the matter of Photius, as also in his relations 
with the young Slavonic Church, he pursued the policy of 
Nicholas I. His Italian policy wavered between his desire for 
the protection of the German king Arnulf against Guy of Spoleto, 
king of Italy, and fear of offending Guy. Guy was (Towned 
emperor in 891. 

Stephen VJ. pope from May 896 to July /August 897, 
succeeded Boniface VL, and was in turn followed by Rornanus. 
His conduct towards the remains of Formosus, his last pre- 
decessor but one (sec Formosus) excited a tumult, which ended 
in his imprisonment and death by strangling. 

Stephen VJl. (January 929 to February 031) and Stephen 
VIIJ. (July 939 to October 949) were virtually nonentities, who 
held the pontificate while the real direction of the pontifical 
state was in tlie hands of Marozia and, afterwards, of her son 
Alberic, senator of the Romans. 

Stephen IX , pope from August 1057 to March 1058, suc- 
ceeded Victor II. (Gebhard of Eichstadt). His baptismal name 
was Frederick, and he was a younger brother of Godfrey, duke 
of Upper Lorraine, marc|uis of Tuscany (by his marriage with 
Beatrice, widow of Boniface, marquis of Tuscany). Frederick, 
who had been raised to the cardinalatc by Leo IX., acted for 
some time as papal legate at Constantinople, and was with 
T.eo in his unlucky expedition against the Normans. He shared 
his brother’s fortunes, and at one time had to take refuge from 
Henry III. in Monte Cassino. Five days after the death of 
Victor II. (who had made him cardinal-priest and abbot of 
Monte Cassino) he was chosen to succeed him. He showed 
great zeal in enforcing the Hildebrandinc policy as to clerical 
celibacy, and was planning the expulsion of the Normans from 
Italy and the elevation of his brother to the imperial throne 
when he was seized by a severe illness. He died at Florence 
on the 29th of March 1058. 

STEPHEN I. I St Stephen] (977-1038), king of Hungan**, 
was the son of Geza, duke of Hungary, and of Sarolta, one of 
the few Magyar Christian ladies, who obtained the best teachers 
for her infiant son. These preceptors included the German 
priest Bruno, the Czech prie.st Radla, and an Italian knight, 
Theodate of San Severino, who taught him arms and letters 
(a holograph epistle by Stephen existed in the Vatican Library 
as late as 1513). In 996 Stephen married Gisela, the daughter 
of Duke Henry II. of Bavaria, and in the following year his 
father died and the young prince w'as suddenl\’ confronted by a 
formidable pagan reaction under Kupa in the districts between 
the Drave and Lake Balaton, Stephen hastened against the 
rebels, bearing before him the banner of St Martin of Tours, 
whom he now chose to be his patron saint, and routed the rebels 
at Veszprem (998), a victory from w'hich the foundation of the 
Hungarian monarchy must be dated, for Stephen assumed the 
royal title immediately afterwards. In 1001 his envoy Asztrik 
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obtained Pope Silvester II/s confirmation of this act of sove- 
reignty* Silvester at the same time sent Stephen a consecrated 
crown, and approved of the erection of an independent Hun- 
garian church, divided into the two provinces of Esztcrgom 
and BAcs. But the power of pagan Hungary could not be broken 
in a day. The foais of the movement was the Maxos region, 
where the rebel Ajtony built the fortress of Marosvdr. The 
struggle proceeded for more than twenty-five years, the diffi- 
culties of Stephen being materially increased by the assistance 
rendered to the rebels by the Grec^k emperors, his neighbours 
since their reconquest of Bulgaria. As early as 1015 Stephen 
had appointed the Italian priest Gellert bishop of Maros, but 
he was unable to establish the missionary in his see till 1030. 
The necessity of christianizing his heathen kingdom by force 
of arms engrossed all the energies of Stephen iind compelled 
him to adopt a pacific policy towards the emperors of the East 
and West. When the empc'ror Conrad, with the deliberate 
intention of subjugating Hungary, invaded it in 1030, Stephen 
not only drove him out, but captured Vienna (now mentioned 
for the first time) and compelled the emperor to cede a large 
portion of the Ostmark (1031). Of the five suns borne to him 
i)y Gisela, only Emerich reached manliood, and this well- 
educated prince was killed by a wild boar in 1031. Stephen 
thereupon appointed as his successor his wife’s neph(;w Peter 
Orseolo, who settled in Hungary, where his intrigues and foreign 
ways made him extremely unpopular. Stephen died at his 
imlace at Esztcrgom in 1038 imd was canonized in 1083. For 
an account of his epoch-making reforms see Huncarv : History. 

See Gyula Pauler, History of the Hungarian Nation, vol. i. 
(Hung.; rest, 1893); I.ajos Balics, History of the Roman Catholic 
Church in Hungary, vol. i. (Hung.; Pest, 1885); Antal Pur, Life of 
St Stephen (Hung.; Pest, 1871); JAnos KarAcsonyi, Documents 
issued by Stephen 1 . (Hung.; P<’st, 1892); idem, Life of St Gellert 
(Hung.; Pest, 1887); E. Horn, St Etienne , roi apostoliquo de Hongrie 
(Paris, 1899); W. J, WinkUa* dc K^ti’szynski, Vila sancti Stephani 
(Cracow, 1897). (H. N. li.) 

STEPHEN V. (1239-1272), king of Hungary, was the eldest 
son of B^la IV., whom he succeeded in 1270. As crown prince 
he had exhibited considerable ability, but also a disquieting 
restlessness and violence. In 1262 he compellc?d his father, 
whom he had assisted in the Bohemian War, to surrender tw(?nty- 
nine counties to him, so that Hungary was %'irtually divided 
into two kingdoms. Not content with this he subsequently 
seized the southern banate of Ma('so, which led to a fresh war 
between father and son, in wliich the latter triumphed. In 
1268 he undertook an expedition against the B ilgarians, con- 
quering the land as far as I’irnova and styling himself hence- 
forth king of Bulgaria. Stephen was a keen and circumspect 
politician, and for his future security contracted, during his 
father’s lifetime, a double^ matrimonal alliance with the Nea- 
politan princes of the House of Anjou, the chief partisans of the 
pope. He certainly needed exterior support ; for on hi.'^ acce.ssion 
to the Hungarian throne, as he himself declared, every one was 
his enemy. This hostility was due to the almost universal 
opinion of western Europe that Stephen was a semi-pagan. 
His father had married liim while still a youth (c, 1255) to 
Elizabeth, daughter of the Rumanian chieftain Kdteny, with a 
view to binding the Rumanians (who could put in the field 
J 6,000 men; see Hungarv: History^ more closely tcj the dynasty 
in the then by no means imi)robablt c onlingency of a .second 
Tatar invasion. The lady wan duly baptized and remaint?d a 
Christian; but the adversaries of Stephen, especially Ottakar II, 
of Bohemia, affected to believe that Stephen was too great a 
friend of the Rumanians to be a true Catholic. Ottakar 
endeavoured, with the aid of the Magyar malcontents, to 
conquer the western provinces of Hungary, but after some suc- 
cesses was utterly routed by Stephen in 1271 near Mosony, 
and by the peace of Pressburg, the same year, relinquished all 
his conquests. Stephen died suddenly on the 6th of August 

' Charley the son of Charles of Anjou, was to marry Stejihen's 
daughter Maria, while Steyilien's infant son I^Adislaus was to marry 
Charles's daughter Elizabeth. Another of his daughters, Anna, 
married the Greek emperor Andronicus Palaoologus. 
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1272, just as he was raising an army to ricovcr his kid- 
napped infant son Ladi.slaus from the hands of his rebellious 
vassals. 

See Tgnaez AesAdy, History of the Hungarian Realm, vol. i. 
(Hung. ; liudapest, 1903). (K. N. B.) 

STEPHEN^ SIR JAHES (1789-1859), English historian, was 
the son of James Stephen, muster in chancery, author of The 
Slavery of the India. Colonies and other works, and was 
born in London on the 3rd of January 1781). He was educaled 
at Trinity Hall, ('ainbriclge, graduating B.A. in 1812, after 
which he studied for the bar and was called at Lincoln’s Inn. 
He obtained an exten.sivc practice as a chaiK’cry barrister, 
being ultimately counsel to the colonial dep»irtmcnt and counsel 
to the board of trade. In 1834 he became assistant under- 
secretary for the colonitjs, and shortly afterwards permanent 
under-secretary. On his retirement in 1847 he was made a 
Knight Commander of the Bath. In 1849 he was appointed 
regius professor of modern history in the university of Cam- 
bridge, having already distinguished himself by his brilliant 
studies in ecclesiastical biography contributed to the Edinburgh 
Review, which were published that year under the title Essays 
in Ecclesiastical Biography and Other Suljfects ; a 4th edition, 
with a short memoir, appeared in i860. He was also the 
author of Lectures on the History of France (2 vols., 1851; 3rd 
ed., 1857), Desultory and Systematic Reading, a lecture 
(1853). He died at Coblentz on the 15th of September 1859. 

STEPHEN, SIR JAMES FITZJAMES, Bart. (l82(^I8c)4), 
English lawyer, judge and piiblic'ist, was born in London on the 
3rd of March 1829, the third child and second son of Sir James 
Stephen (q.v,). Eitzjames Stephen was for tJiree years (1S42- 
1845) at Eton, and for two years at King’s College, London. 
In October 1847 he entered at Trinity College, (’aml)ridg<;. 
Notwithstanding exceptional vigour in mind and body, he did 
not attain any of the usual scholastic or athletic distinctions. 
The only studies then seriously prosecuted in the university 
course were mathematics and classics. Neither of these at- 
tracted him in their academical forms, nor did ht* care for com- 
petitive .sport. But his Cambridge time was fruitful in other 
ways. He was already acquainted with Sir Henry Maine (q>v.), 
six years his senior, and then newly appointed to the chair of 
cix'il law^ Thi.^ acquaintance now rijx ned into a perfect friend- 
ship, which ended only with Maine’s death in j888. No two 
men’s intellectual tempers ever presented a .stronger contnist. 
As Stephen himself said, it took therm a long time to know 
when they really agreed. Maine was subtle, swift and far- 
reaching; Stephen was massive, downright, indefatigable 
and sincere even to unnecerssary frankness. Their (jualitics 
were an almost exact complement of one another, but neither 
of them would take opinions on trust, or aajuicsce in common- 
place methods of avoiding difficulties; and it might havti been 
said of eithcT of them without exaggeration tliat, if all hi.s 
technical and professional ref|uiremcnts could be. taken away, a 
born man of letters wc^ulcl be left. By Maine’s introduction, 
Stephen became a member of the C!uml>ridge society known as 
the Apostles, in form not very different from many other essay 
societies, in substance a body with an unformulatc d but mo A 
individual tradition of open-mindedness and absolute mutual 
tolerance in all matters of opinion. J*erhaps the golden age of 
the society was a few years Ix'lore Stephen’s election, but it 
still contained a re.markabhr group of men who afterwards 
became eminent in such different was s as, for instance, James 
Clerk Maxwell and Sir Williiun llarcourl. Stephen formed 
friendships with some of its members, which were a.s permanent, 
though in few cu-ses so little? subject to external interruption, 
as his intimacy with Maine. Probably the Apostles did much 
to correct the formalisni inevital)ly inc tlent to the evangelical 
traditions of the first Sir James Stephen’s hou.sclxild. 

After leaving (Cambridge, Fitzjames Stephen, iiaving practi- 
cally to choose Ixftween tlie Church and^e bar, decided for the 
bar. He was called in 1854, after the jpaial haphaz/ird prepara- 
tion which was then (and still practically 4s) considered in 
England alone, and even in England for one kind of learning 
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^one, a sufficient introduction to the duties of a learned pro- 
fession. His own estimate of his strictly professional success, 
written down in later years, was that in spite of such training 
as he could get, rather than because of it, he became a moderately 
successful advocate and a rather distinguished judge. As to 
the former branch of the statement, it is correct but ambiguous 
to those who do not know the facts. Stephen’s work w'as always 
distinguished in quality, though his amount of business was never 
great in quantity. After his return from India and before 
he became a judge he had what is called a good practice, but 
still not a large one. In his earlier years at the bar he was 
attracted by the stop-gap of journalism. It was no common 
journalism, however, that enlisted Stephen as a contributor to 
the Saturday Review when it was founded in 1855. He was in 
company with Maine, Sir William Harcourt, G. S. Venables 
(a writer of first-rate quality who never set his name to any- 
thing), C. S. C. Bowen, E. A. Freeman, Goldwin Smith and others 
whose names have since become well known. Strangely enough, 
the first and the last books published by Stephen were selections 
from his papers in the Saturday Review {Essays hy a Barrister, 
1862, anonymous; Horae sahbaticae, 1892). These volumes 
embodied the results of his studies among publicists and 
theologians, chiefly English, from the 17th century onwards. 
They never professed to be more than the occasional products 
of an amateur’s leisure, but they were of greater value 
when they were first published than is easily recognized at 
this day by a generation familiar with the resources of later 
criticism. 

For exactly three years (i858-r86i)Stephen served as secretary 
to a royal commission on popular (jdiication, which was more 
fortunate than most commissions in having prompt effect given 
to its conclusions. In 1859 he was appointed recorder of 
Newark. In 1863 he published his General View of the Criminal 
Law of England (not altogether superseded by tlie second edition 
of 1890, which was practically a new book). This was really 
the first attempt that had been made since Blackstone to explain 
the principles of English law and justice in a literary form, 
and it had a thoroughly deserved success. All this time Stephen 
kept up a great deal of miscellaneous writing, and^he foundation 
of the Rail Mall Gazette in 1865 gave him a nelT^ening. He 
was one of the principal contributors for some’ ^^rs, and an 
occasional one till hi became a judge. So far he Was a literary 
lawyer, also possible with chances (diminished by his vehement 
dislike for party pmitics) of regular professional advancement, 
possibly not free from the temptation to turn wholly to literatun?. 
The decisive point of his career was in the summer of 1869, 
when he accepted the post of legal member of ('ouncil in India. 
Fitzjamcs Stephen’s friend Maine was his immediate predecessor 
in this office. Guided by Maine’s comprehensive genius, the 
government of India had entered on a period of systematic 
legislation which was to last about twenty years. The materials 
for considerable parts of this plan had ^en left by Maine in a 
more or less forward condition. Stephen had tlie task of work- 
ing them into their definite shape and conducting the bills 
through the Legislative Council. This he did with wonderful 
energy, with efficiency and workmanship adequate to the purpose, 
if sometimes rough ac'cmding to English notions, and so as to 
leave his own individual mark in many places. The Native 
Marriages Act of 1872 was the result of deep consideration on 
both Maine’s and Stephen’s part. The Contract Act had been 
framed in England by a learned commission (apparently not 
having much special Indian information, or not muc'h regarding 
that which it had), and the draft was materially altered in 
Stephen’s hands before, also in 1872, it became law. The 
Evidence Act of the same year was entirely Stephen’s owm. 
It not only consolidated the rules of judicial proof, but en- 
deavoured to connect them by legislative authority w^ith a 
logical theory of probability set forth in the act itself. This 
part of the act has been^^titicized both as to the principle (which, 
indeed, seems open to tiMch doubt) and as to the success of the 
draftsman in applying iti At any rate it is characteristic of 
Stephen’s anxiety ^ever to shirk a difficulty. To some extent 


, SIR j. F. 

the Contract Act may be charged with simflar over-ambrtidn; 
but its more practical defects are evidently due to the acceptance 
by the original framers of unsatisfactory statements which, 
coming to India with a show of authority, naturally escaped 
minute criticism amid the varied business of the legislative 
department. If the success of the later Anglo-Indian Codes 
has not been quite so complete as that of the Penal Code, the>’ 
have, on the whole, done excellent service, and they are at leas . 
as good as any European codification prior to the very recent 
achievements of scientific lawyers in Italy and Germany. 
Besides the special work of legislation, Stephen had to attend 
to the current administrative business of his department, 
often heavy enough to occupy the whole of an ordinary able 
man’s attention, and he took his full share in the general delib- 
erations of the viceroy’s council. His last official act was the 
publication of a minute on the administration of justice which 
pointed the way to reforms not yet fully realized, and is still 
most valuable for every one who wishes to understand the 
judicial system of British India. Stephen, mainly for family 
reasons, came home in the spring of 1872. During the voyage 
he made a pastime of meditating and writing a scries of articles 
which took the form of his book entitled Liberty, Equality, 
Fraternity (1873-1874)— a protest against J. S. Mill’s neo- 
utilitarianism which was really in the nature of an appeal from 
the new to the old utilitarians, if any such were left, or per- 
haps rather to Hobbes. It was, however, too individual to be 
systematic, and made no serious attempt at reconstruction. 

Indian experience had supplied Stephen with the motive for 
his next line of activity, which future historians of the common 
law may well regard as his most eminent title to remembrance. 
The government of India liad been driven by the conditions 
of the Indian judicial system to recast a considerable part of 
the English law which had been informally imported. Criminal 
law procedure, and a good deal of commercial law, had been 
or were being put in a shape intelligible to civilian magistrates, 
and fairly within the comprehension of any intelligent man 
who would give a moderate amount of pains to mastering the 
text of the new codes. The rational substance of the law had 
been preserved, while the disorder and the excessive technicalities 
were removed. Why should not the same procedure be as 
practicable and profitable in England ? It was Bentham’s 
ideal of codification, to be ])ut in practice with the knowledge 
of actual business and legal habits, and the lack of whic'h had 
made Bentham’s plans unworkable. For the next half-dozen 
years Fitzjames Stephen w.'is an ardent missionary in this 
cau.se. The mission failed for the time as to the specific under- 
takings in which Stephen made his experiments, but it had 
a large indirect success which has not yet been adequately 
recognized. Stephen published, by way of private ex;x)sition, 
digests in code form of the law of evidence and the criminal law. 
There were transient hopes of an evidence act being brought 
before parliament, and in 1878 the digest of criminal law bec.ame 
a ministerial bill. This was referred to a very strong judicial 
commission, with the addition of Stephen himself ; the revised 
bill w'as introduced in 1879 and 1880. It dealt with procedure 
as well as substantive law, and provided for a court of criminal 
appeal (after several years of judicial experience Stephen 
changed his mind as to the wisdom of this). However, no 
substantial progress was made. In 1883 the part relating to 
procedure was brought in separately, and went to the grand 
committee on law, w^ho found there ’was not time to deal with it 
satisfactorily in the course of the session. Criminal appeal has 
since (1907) been dealt with; otherwise nothing hp been done 
with either part of the draft code since. The historical materials 
which Stephen had long been collecting took permanent shape 
the same year (1883) in the History of the Criminal Law of 
En^nd, which, though not free from inequalities and traces 
of haste, must long remain the standard work on the subject. 
A projected digest of the law of contract (which would have been 
much fuller than the Indian Code) fell through for want of time. 
Thus, none of Stephen’s own plans of English codification 
took effect. Nevertheless they bore fruit indirectly. \'ounger 
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men dealt with otlier chapters of the law in the systematic form 
of the Afi^lo-Indi^ codes; and a digest of the law of partner** 
ship by Sir Frederick Pollock^ and one of the law of negotiable 
instruments by Sir M. D. Chalmers^ who some time afterwards 
filled the post of legal member of council in India, became the 
foimdation of the Bills of Exchange Act of 1S82 and the Partner- 
ship Act of 1890. Lord Herschell passed a Sale of Goods Act on 
similar lines, also drafted by Chalmers, in 1893 ; and a Marine 
Insurance Act, prepared in like manner in 1894, finally became 
law in 1906. Nothing really stands in the W'ay of a practically 
complete code of maritime and commercial law for the United 
Kingdom but the difliculty of finding time in the House of 
Commons for non-con tentious legislation; and whenever this 
is achieved, the result will in substanc’e be largely due to Sir 
James Stephen's efforts. Meanwhile, in addition to his otlu r 
occupations, Stcplusn was an active member of the ^letapliysical 
Society (sec Knowles), and he carried on an intimate corre- 
sponden(^e with Lord Lytton, then viceroy of India, during the 
critical period of the second Afghan War, In connexion with the 
Metaphysical Society, and otherwise, Fitzjamcs Stephen took 
an active interest in many topics of current controversy. This 
led him to produce a gieat number of occasional articl(?s, of 
which a list may be found at the end of Sir Leslie Stephen's Life, 
Tile matters dealt with covered a wide field, from modern history' 
and politics, with a predilection for India, to philosophy, but 
prevailing mood was theologico-poliiical. All tliese writings 
were forcible expositions of serious and thoroughly definite vic‘ws, 
and therefore effective at the time and valuable even to those 
who least agreed with them. As to the philosophical part of 
them, the grounds of discussion were shifting then, and have 
continued to shift rapidly. Much of Stephen’s vigorous polemic 
has already incurred the natural fate of becoming as obsolete as 
the arguments against which it was directed. Pure metaphysical 
speculation, as an intellectual exercise, had little attraction for 
him; and, though lie was fully capable of impartial historical 
criticism, he seldom applied it outside the history of law. 

In 1877 Stephen was made a Knight Commander of the Star 
of India, and in 1878 he received the honorary degree of D.t'.L. 
at Oxford. Early in 1879 he was appointed judge of the queen’s 
liench division. He held that office a little more than eleven 
years. The combination of mature intelle<lual patience and 
critical subtlety which marked the great masters of the common 
law' was not bis, and it cannot he said that he made any con- 
siderable addition to the substance of legal ideas. His mind 
was framed for legislation rather than for systematic interpreta- 
tion and development. Therefore he can hardly be called a 
great judge, but he W'as a thoroughly just and efficient one; 
and if none of his judgments became landmarks of the law, ver>' 
few of them were wrong. Especially in criminal jurisdiction, 
he was invariably anxious that moral as well as legal justice 
should be done. He found time, in 1885, to produce a book on 
the trial of Nunromar, for the purpose of rehabilitating Sir 
Elijah Impey’s memory against the attack made on him in 
Macaulay’s essay on Warren Hastings, which for most English 
readers is the first and last source of information on the whole 
matter. Mr G, W. Forrest’s lattr research in the archives of 
the government of India had tended to confirm the judicial 
protest, at any rate as regards Macaulay’s grosser <'harges. 

The one thing of wliirh Stephen was least capable — among 
other things possible to a good man and a ^ood citizen— was 
sparing himself. He liad one or two warnings w'hich a less 
energetic man would have taken more seriously. In the .spring 
of 1891 his health broke dowTi, the chief symptom lieing sudden 
lapses of memory of which he was himself quite unconscious. 
In obedience to medical advice he resigned his judgeship in 
April, and was created a baronet. He lived in retirement till 
his death on the nth of March 1894, having filled a not very long 
life with a surprising amount of work, of which a large proportion 
was of permanent value. Perhaps the most individual part 
of Stephen’s chameter wras his absolute sincerity. He would 
not allow himself even innocent dissimulation; and this gave 
to those vho knew him but slightly an impression of hardness 


which was entirely contn^' to his real nature. Sir James 
Stephen married Mary Richenda Cunningham in 1855, On 
his death his eldest son, Herbert, succeeded to the baronetcy. 
A second son of brilliant literary promise, James Kenneth 
Stephen (1859-1892), died in his father’s lifetime ; his principal 
literary iwhievements consisted in two small volumes of verse — 
Lapsus calami and Quo Musa iemlis, tlie former of which 
went tlirough five editions in a very short time. The third son, 
Mr H. L. Stephen, was appointed in 1901 judge of the High 
Court of Qdcutta. 

See Sir Leslie Stephc'n, J.ifr of Str James PitrfamBS Stephen 
(I^ondon. 1805), with hihliogra]^liical appendix, a model hiograi»hv; 
same author's artich^ in tlu; Viet. N(U. Ltog , ; Letters with biographical 
Notes^ by his daughter, Caroline Eiuelia Stephen (1907). Sue also 
Sir C. 1 \ llbert, '* Sir Janujs Steplieii as a Legislator/^ Laie Quart. 
Rev. X. 222. (P. po.) 

STEPHEN, SIR LESLIE (1832-1904), English biographer 
and literary critic, gmndson of James Stephen (1758-3832), 
master in ehanecry', a friend of VVilbcrfone, and author of a 
book (Uilli;d Slavery DelhieateJ, and son of Sir Janies Stephen 
(1789-1859), colonial ^ undcr-secretary for many years, and 
author of Essays on Ecclesiastical Biography, was horn at Ken- 
sington Gore on the 28th of November 1832, At his father’s 
house he saw a good deal of the Aliolitionists and other members 
of the Clapham seel, and the Macaulays, James Spedding, 
Sir Henry Taylor and Nassau Senior were intimate friends of his 
iainily. After edmalion at Eton, Kings College, l^ondon, 
and Trinity Hall, Cambridge, w'here he graduated B.A. (20th 
wrangler) 1854, M.A, 1857, Stephen remained for stveral years 
a fellow and tutor of his college. He has recounted the experi- 
ences of a resident hdlow at that period in a delightful eJiapter 
in his Life of Fawcett as well as in some less formal Shvtches from 
Cambridge i By a Don (1865). Tlicse sketches were reprinted 
from the Pall Mall Gazette, to the proprietor of wliicli, Georgt* 
Smith, he luul been introduced by his brother (Sir) James 
l''it^james Stephen. It was at Smith’s house at Ilumpslead 
that Stephen met his first wife, Harriet Marion (d. 1875), 
daugJil(jr of W, M. Thackeray; after her death he married 
Julia Prinsep, widow of Herbert Duckworth. While still a 
fellow he had taken holy orders, which he relbquished in March 
1875 piussing of the Clerical Disabilities Act. In the 

meaiitiine (after a visit to America, where he funned lasting 
friendships with Lowell and Eliot Norton) he settled in London, 
and wrote largctly, not only for the Pall Mull Gazette and the 
Saturday Review, but also for Fraser, Macmillan, the Fortnightly 
and other periodicals. He was already known as an ardent moun- 
taineer, as a contributor to Peaks, Passes and Glaciers (1862), 
and as one of the earliest presidents of the Alpine Club, when in 
1871, as a vindication in some sort of tl)e mountaineering mania, 
and as a commemoration of his own first ascents of the Schreck- 
liorn and Rothhorn, he published his fas( inating Playground of 
Europe (republished with additions, 1894). In the same )'ear 
he was appointed editor of the Cornhill Magazine, the reputation 
of which liC maintained by enlLsting K. L. Stevoison, Thomas 
Hardy, W. 1 C. Norris, Ihairy James and James Puyn among 
his contributors. During the eleven years of his editorship, 
in addition to three sharp and penetrating volumes of critical 
studies, reprinted mainly from the Cornhill under the title t)f 
Hours in a Library (1874, 1876 and 3879), and some Essays on 
Freelhinking and Plain Speaking (1873 and 1897, with intro- 
ductory' essays by J. Bryce and II. Paul), which iruJuded the very 
striking “ A Bad Five Minutes in the Alps ” (reprint<rd from 
Fraser and the Fortnightly in 1873), he made two valuable 
< ontributions to philosophical history and theory, The History 
oj English Thought in the Eighteenth Century (187C and i88j) and 
the Science of Ethics (1882); the second of these was extensively 
adopted as a textbook on the subject. The first was generally 
recognized as an important addition to philosophical literature, 
and led immediately to Stephen’s election at the Athenaeum 
Clul) in 1877. Tn 3879 lu* set on foot^ Sunday Walking Gub, 
wJiicli ( ontained well-k/iown names, among them Sir F. Pollock. 
F. W. Maitland, Ooom Robertson and Cotter Morisor. 



886 STEPHEN BAR SUDHAILE 


In the autumn of X882 he abandoned the direction of the 
CamhiU to James Payn^ having accepted the more responsible 
duty of the editor of the Dictionary of N^onal Biography, 
for the first planning and conception of which he was largely 
responsible. The first volume of the Dictionary was published 
in January 1885, and twenty quarterly volumes followed under 
Stephen’s sole editorship. Five volumes were then published 
under the ioint editorship of Leslie Stephen and of Mr Sidney 
Lee^ whom he had appointed as his assistant in March 1883. 
Early in 1891, after eight and a half years’ service, Stephen, 
whose health had been impaired by the labour inseparable 
from the direction of such an undertaking, resigned the responsi- 
bility to his coadjutor. Not a trained historian, he often found 
it difficult to curb his impatience with Carlyle’s old enemy Dryas- 
dust. Fortunately for the success of the work, re-established 
health enabled him to remain a contributor to the Dictionary. 
Among his lives are those of Addison, BoHngbroke, Bums, 
Charlotte Bronte, Byron, Carlyle, Marlborough, Coleridge, 
Defoe, Dickens, Drydcn, Fielding, George Eliot, Gibbon, Gold- 
smith, Hobbes, Hume, Johnson, Lauidor, Locke, Macaulay, the 
two Mills, Milton, Pope, Scott, Swift, Adam Smith, Thackeray, 
Warburton, Wordsworth and Young. Many of these are salted 
with irony, and most of them are characterized by felicitous 
phrases, by frequent flashes of insight ^especially of the sardonic 
order), and by the good fortune which attends a consummate 
artist in his special craft. His particular style of treatment 
is more appropriate, perhaps, to the self-complacent worthies 
of the 1 8th century than to quiet ists such as Law and Words- 
worth; but where space demands that a character should be 
inscribed upon a cherry-stone, Stephen seldom if ever failed to 
rise to the occasion. For the English Men of Letters ho 
wrote lives of Swift, Pope and Johnson — the last well described 
as “ the peerless model of short biographies ” — and subsequently 
George Eliot and Hobbes (1904), During his tenure of the 
editorship of the Dictionary he was appointed first Clark lecturer 
at Cambridge (1883), and lectured upon his favourite period — 
Berkeley, Mandcville, Warburton and Hume; a few years later, 
upon one of several visits to his intimate friends and old corre- 
spondents, Norton and Lowell, he received (1890) a doctor’s 
degree from Harvard University. After Lowell’s death in 1891 
Stephen was mainly instrumental in having a memorial window 
placed in Westminster Abbey. 

In 1885 he brought out his standard Life of Fawcett, in 1893 
his Agnostic^ s Apology and other Essays, and in 1895 the Life of 
his brother, Sir James Fitzjames Stephen, which, less essayistic 
in manner than the Life of Fawcett, contains his most finished 
biographical work. In the same year, in succession to Lord 
Tennyson, Stephen was elected president of the London Library, 
and shortly afterwards appointed a trustee of the National 
Portrait Gallery. Some of his experiences as an editor were 
embodied in Studies of a Biographer, issued in 1898, while in 
1900 appeared an important w‘ork which he had long had in 
preparation in continuation of his E^t lish Thought in the 
Eighteenth Century, entitled The English IJ tilitarians, being Ml- 
length studies of Bentltam and the two Mills. As a thinker 
Leslie Ste[)hcn showed himself consistently a follower of 
Hume, Bentham, the Mills and G. H. Lewes, but he accei)ted 
the older utilitarianism only as modified by the application of 
Darwinian principles, upon lines to some extent indicated by 
Herbert Spencer (see Ethics). The negative character of his 
teaching, his anti-sacerdotal bias, his continual attitude of 
irony, and even the very subtlety of his thought, have co- 
operated to retard the recognition of his value as rivalled only 
by Bagehot among critic's of the incisive school. For blowing 
the froth off the flagon of extravagant or inflated eulogy he 
certainly met no equal in his generation. Voluminous as his 
work is, it is never dull. Wliile making self-depreciation a fipe 
art, and perpetually laughing in his sleeve at the literary bias 
and the literary foible, he fulfilled w’ith exceptional conscience the 
literary duty of never Writing below his best. Brought up in a 
rigid and precise school which scorned all pretence and dis- 
couraged enthusiasm as the sign of an ill-rcgulated mind, he 


produced no magnum opus, but he enriched English literature 
with a fine gallery of literaiy portraits, not all of them perhaps 
wholly accurate, but restraint, concise and always significant. 
Besides being a member of the Metaphysical Society, he was for 
some years president of the Ethical Society (many of his addresses 
to which were published as Social Rights and Duties in 1896). 
In addition to his separate works, he superintended a large 
number of editions, among them Clifford’s Essays (1879), 
Fielding (1882), Richardson (1883V Payn’s Backwater of Life 
(1899), and J. R. Green’s Letters (1901). In 1896 he wrote a 
memoir of his friend James Dykes Campbell for the second edition 
of Campbell’s Coleridge, and in 1897 he contributed a preface 
to the English translation of The Early Life of Wordsworth, by 
M. Legouis. 

His name was included in the Coronation honours list of 
June 1902, when he was made K.C.B. In December of this 
ear he had to undergo an operation, after which his health 
egw to wane rapidly. In 1903 his Ford lectures, one last 
luminous talk about the i8th century, were delivered by his 
nephew, H. L. Fisher. He told a nurse that his enjoyment 
of bool^ had begun and would end with Boswell’s Johnson. 
Like Johnson, under a brusque exterior and a coltish temper, 
he concealed a sympathetic and humorous soul. In spite of 
“natural sorrows”— the loss of two much loved wives, he 
pronounced his life to have been a happy one. He died at his 
house, 22 Hyde Park Gate, on the 22nd of February 1904, and 
his remains were buried at Golders Green. A Leslie Stephen 
memorial lectureship was founded at Cambridge in 1905. Under 
an austere form and visage Stephen was in reality the soul of 
susceptibility and of an almost freakish fun. Tliis is shown 
very clearly in the fantastic marginal drawings with which he 
delighted to illustrate his life for the amusement of young 
people. 

See Life and Letters, by F. W. Maitland (1906) ; and Dictionary 
of National Biography, postscript to Statistical Account in the 1908- 
1909 reissue, (T. SB.) 

STEPHEN BAR SUDHAILEf a Syrian mystical writer, 
who flourished about ’the end of the 5th century a.d. The 
earlier part of his career was passed at Edessa, of which he may 
have been a native.^ He afterwards removed to Jerusalem, 
where he lived as a monk, and endeavoured to make converts 
to his peculiar doctrines, both by teaching among the community 
there and by letters to his former friends at Edessa. He was 
the author of commentaries on the Bible and other theological 
works. Two of his eminent contemporaries, the Monophysites 
Jacob of Scrugh (45i-52i)and Philoxenus of Mabbfigh (d. 523), 
wrote letters in condemnation of his teaching. His two main 
theses which they attacked were (i) the limited duration of the 
future punisliment of sinners, (2) the pantheistic doctrine that 
” all nature is consubstantial with the Divine essence ” — that 
the whole universe has emanated from God, and will in the end 
return to and be absorbed in him. 

Tlie fame of Stephen as a writer rests on his identification with 
the author of a treatise which survives in a single Syriac MS. (Brit 
Mus. Add. MSS. 7189, written mainly in the i3tli century), “ The book 
of liicrotheus on the hidden mysteries of tlie house 01 God,'* The 
work claims to have been composed in the ist century a.d. by a 
certain Hierotheus who the disciple of St Paul and the teacher 
of Dionysius the Aroopagito. But, like the works which pass under 
the name of Dionysius, it is undoubtedly pseudonymous, and most 
Syriac writers who mention it attribute it to Stephen. An interesting 
iliscussion and summary of tlie book have been given by A. L. 
Frothingham [Stephen bar Sudhaili, Leiden, 1886), but me text 
is still (1910) unpublished. From FTothingham's analysis we 
learn that the work consists of five books; after briefly; describing 
the origin of the world b}' emanation from the Supremci 43 ood it is 
mainly occupied with the description of the stages m flrihich the 
niind returns to union with God, who finally becomei^j^^l in all." 
" To describe the contents in a few words : at the beg^ao^bng we find 
the statement regarding absolute existence, and the emanation from 
primordial essence of the spiritual and material universes : then 
comee, what occupies almost the entire work, the experience of 


^ He is de.scribed as Stephen the Edessene ** in the Sth-century 
MS. which contains the letter of Philoxenus to Abraham and 
Orestes. 
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the mind in search ol perfection during this life. Finally comes 
the description of the various phases of existence as the mind rises 
into complete union with, and ultimate absorption into, the primitive 
essence. The keynote to the exi>erience of the mind is its absolute 
identification with Christ; but the son finally resigns the kingdom 
unto the Father, and all distinct existence comes to an end, being 
lost in the chaos of the Good (Frothingham, p. 92). One of the 
most curious features of the work is the misguided slUll with which 
tlie language of the Bible is pressed into the service of i)antheistic 
speculation. In this and other respects the book harmonizes well 
with the picture of Stephen's teaching afforded by the letter of 
Philoxenus to the Kdessene priests Abraham and Orestes (Frothing- 
ham, pp. 28-48) The Book of liierotheus is probably an original 
Syriac work, and not translated from Greek. Its relation to tlic 
pseudo-Dionysian literature is a difficult question ; probably 
Frothingham (p. 83) goes too far in suggesting that it w'as prior 
to all the pseudo-Dionysian writings (cf. Kysscl in Zeitschfift fur 
Kirchengeschichte ) . 

The unique MS. in which tlic book of Hicrotheus survives furnishes 
along with its text the comnientary made upon it by Theodosius, 
patriarch of Antioch (887-896), who appears to hav'e sympathized 
with its teaching. A rearrangement and abridgment of the v/ork 
was made by the great Monophysite author Barhcbracus (1226- 
1286), who expunged or garbled much of its unorthodox teaching. 
It is interesting to note that the identical coj^y which he used is 
the MS. which now survives in the British Museum. (N. M.) 

STEPHEN (I8TVAN) BATHORT (1533-1586), king of 
Poland and prince of Transylvania, the most famous member 
of the Somly6 branch of the ancient Bdthory family, now 
extinct, but originally almost coeval with the Hungarian 
monarchy. Istvan Bdthory spent his early years at the court 
of the emperor Ferdinand, subsequently attached himself to 
Janos Zapolya, and won equal renown as a valiant lord-marcher, 
and as a skilful diplomatist at the imperial court. Zapolya 
rewarded him with the voivodeship of 1 ransylvania, and as the 
loyal defender of the rights of his patron’s son, John Sigismund, 
he incurred the animosity of the emperor Maximilian, who 
kepi him in prison for two years. On the 25th of May 1571, 
on the death of John Sigismund, Bdthory was elected prince 
of Transylvania by the Hungarian estates, in spite of the opposi- 
tion of the court of Vienna and contrary to the wishes of the 
late prince, who had appoint (jd Caspar B^kesy his .successor. 
B^kesy insisting on his claims, a civil war ensuc’d in which 
Bdthory ultimately drove his rival out of Transylvania (1572). 
On the flight of Henry of Valois from Poland in 1574, the Polish 
nobility, chiefly at the instigation of the great ( hancellor, Jan 
Zamoyski, elected Bdthory king of Poland (1575) in opposition 
to the emperor Maximilian, the candidate of the senate. On 
hearing of his altogether uncxp<?cted elevation, Bdthory sum- 
moned the Transylvanian estates together at Medgyes and 
persuaded them to elect his brother Christopher prince in his 
stead; then hastening to Cracow, he acn?pled the onerous 
conditions laid upon him by the Polish Hiet, espoused the 
princess Anne, the elderly sister of the last Jagicllo, Sigismund 
II., and on the ist of May was crowned with unprecedented 
magnificence. At first his position was extremely difficult; 
but the sudden death of the emperor Maximilian at the very 
moment when that potentate, in league with the Muscovite, 
was about to invade Poland, completely changed the face of 
things, and though Stephen’s distrust of the Habsburgs re- 
nuiined invincible, he consented at last to enter into a defensive 
alliance with the empire, which was carried through by th<; 
papal nuncio on his return to Rome in j 578. The leading events 
of Stephen Bathory’s glorious reign can here only Lc briefly 
indicated. All armed opposition collapsed with the surrender 
of Danzig. The Pearl of Poland,” encouraged by her immense 
wealth, and almost impregnable fortifications, as well as by the 
secret support of Denmark and the emperor, had shut her gates 
against the new monarch, and was only reduced (Dec. 16, 
1577) after a six months’ siege, beginning with a pitched battle 
beneath her walls in which she lost 5000 of her mercenaries. 
Danzig w'as compelled to pay a fine of 200,000 guldens, but her 
civil and religious liberties were wisely confirmed. Stephen 
was now able to devote himself to foreign affairs. The diffiaal- 
ties with the sultan were temporarily adjusted by a truce signed 
on the 5th of November 1577; and the Diet of Warsaw was , 


persuaded to grant Stephen subsidies for the inevitable war 
against Muscovy. Two campaigns of w^earing marches, and 
still more exhausting sieges, ensued, in which Ihithory, although 
repeatedly hampered by the parsimony of the Diet, w’as uniformly 
successful, his .skilful diplomacy at the same time allaying thi^ 
suspicions of the Porte and the emperor. In 1581 Stephen 
penetrated to the very heart of Muscovy, and, on the 2 and of 
August, sat down before the ancient city of Pskov, whose vast 
size and imposing fortifi('ations filled the little Polish army with 
dismay. But the king, despite the murmurs of his own officers, 
and the protestations of the pajxil nuncio, Possevino, whom the 
curia, deluded by the mirage of a union of the «'hnrches, had 
sent expressly from Rome to mediate Ixtween the tsar and the 
king of Poland, closely besieged the city throughout a winter 
of arctic severity, till, on the of December 1581, Ivan the 
Terrible, alarmed for the safety of the third city in his 
empire, concluded peace at Zapoli (Jan, 15, 1582), th(Teby 
ceding Polotsk and the whole of Livexiia. Tlie chief domestic 
event of Stephen’s reign was the establishment in l*olancl of the 
Jesuits, who alone had the intellig('nce to iindcTsUind and 
promote his designs of uniting Poland, Miisciwy and Tran- 
sylvania into one great stale w’itii the ol)j(’ri of nllimalely 
expelling the Turks from Europt*. The project was dissipated by 
his sudden death, of apoplex)', on the 12th of December 1586. 

St‘e I. Polkowski, The Martial f^xploita of Stephen JUHhory (Pot,; 
Cracow, 1887); Paul Pierling, Vn Arhitrafje pontifical an xvi'*'’' 
sucle (Bnisisels, 1890); Lajos Szadeezky, Stephen Jidthory’s Election 
to the Crown of Poland (Hung,; Biulaixisi, 1887). (U. N. B.) 

STEPHENS, ALEXANDER HAMILTON (1812-1883), Ameri- 
can statesman, vice-pr(‘sident of the Confederate States during 
the Civil War, was born in Wilk(\s (now Taliaferro) county, 
Georgia, on the iith of February 1812. ITc w'as a weak and 
sickly child of poor parents, and from his sixth to his fifteenth 
year, wla n he was left an orphan, ho workt^d on a farm. After 
his father’s death he wont to live with an uncle in Warren 
county. 'I'he siiiierintendent of the local Sunday school sent, 
him to an academy at Wnshittglon, Wilkes county, for one year, 
and in the following year (1828) ho was sc^nt by tho Georgia 
Educational Society to PVanklin College (uni v(T.sity of Georgia), 
w'here he graduated in 1832, Deciding not to enter tho ministry, 
he paid back the money advanced by the society. He wiis a 
schoolmaster for abotil two years, and then, after studying law 
for less than four months, was admitted to the bar in 1834. 
Although delicate in health, his success at tlio bar was immediate 
and remarkable. In 1836 he was elected to the Ci(*orgia house 
of representatives after a campaign in which ll(^ was vigorously 
opposed l»ecause he had attariked the doctrine of nullificiit.ion, 
and because ho had opposed all extra-legal step.s against the 
abolitionists. He was annually re-elected until i84r; in 1842 
he was elected to the slater senate, and in the following year, 
on the Whig ticket, to the: national House of Rcpresent.ativ(?s. 
In this ]a.st borly he urged the annexation of Texas, chiefly as a 
means of achieving more power for the South in (Congress. 
He was denounced as a traitor to his party because of his support 
of annexation, but he later ber^anie the leader of the Whig 
opposition to the war with Mexico. He vigorously suppr)rtt!d 
the comi)romis(! measures in 1850, and continued to act with 
the Wliigs of tlic Nortli unt il they, in 1852, nominated (leneral 
Winfield Scott for the presidency without Scott’s endorsemen 
of the rompromi.se. Stephen.s and other Whigs of the South 
tlicn chose Daniel Webster, but a little later they joined the 
Democrats. In 1854 Stephens helped to secure the pas.sage 
of the Kan.sas-Nebraska hill. Before the Georgia legislature 
in November i8fio, and again in that state’s secession con- 
vention in January i86t, he strongly opposed sec(‘ssion, but 
when Georgia seceded he ** followed his state,” assisted in form- 
ing the new government, and was elected vice-president of the 
Confederate States. He greatly weakened the position of the 
Confederacy by a speech delivered at Savannah (March 21, 
j86i) in which he declared that slavery was its corner-stone. 
'J’hroughout the war, too, he was .so inten.sely concerned about 
states’ rights and civil liberty that he opposed the exercise of 
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extra^constitutional war powers by President Jefierson Davis 
lest the freedom for which the South was fighting should be 
destroyed. His policy was to preserve coMtitutional govern- 
ment in the South and strengthen the anti-war party in the 
North by convincing it that the Lincoln administration had 
abandoned such government; to the same end he urged^ in 
1864, the unconditional discharge of Federal prisoners in the 
South. Stephens headed the Confederate commission to the 
peace conference at Hampton Roads in February 1865. In 
the following May, after the fall of the Confederacy, he was 
arrested at his home and taken to Fort Warren, in Boston 
Harbour, where he was confined until the 12th of October. 

accepted the issues of the war as a practical settlement of 
the question of secession, exercised a beneficent influence on 
the negroes of his section, and promoted reconciliation between 
the North and the South, In 1866 he was elected to the United 
States Senate, but was not permitted to take his seat. He 
was a representative in Congress, however, from 1873 to 1882, 
and was governor of Georgia in 1882-1883, dying in office, at 
Atlanta, on the 4th of March 1883. He wiis remarkable for 
both his moral and physical courage, and in politics was notable 
for his independence of party. From 1871 to 1873 he edited 
the Atlanta Daily Sun, and he published A Constitutional View 
of the Late War between the States (2 vols., 1868-1870), perhaps 
tlie best statement of the southern position with reference to 
state sovereignty and secession; TheRemewers Reviewed 2), 
a supplement to the preceding work; and A Compendium of the 
History of the United States (1875; ed., 1883). 

Sec Louis Pondleton, Alexander H. Stephens (Philadelphia, 1908); 
K. M. Johnston and W. H. Browno, Life of Alexander H, Stephens 
(Philadelphia, 1878; newed., 1883); and Henry Alexander 

IL Stephens in Public and Private, with Letters and Speeches (Phila^ 
clelphia, i866). 

STEPHENS, JOHN LLOYD (1805-1852), American traveller, 
was born on the 28th of November 1805, at Shrewsbury, New 
Jersey. Having been admitted to the bar, he practised for 
about eight years in New York City. In 1834, the state of his 
health rendering it advisable that he should travel, he visited 
Europe, and for two years made a tour through many countries 
of that continent, extending his travels to Egypt and Syria. 
On his return to New York he published in 1837 (under the name 
of “ George ” Stephens) Incidents of Travel in E^ypt, Arabia 
Petraea, and the Holy Land. This work was followed next year 
by the publication of Incidents of Travel in Greece, Turkey, 
Russia and Poland. In 1839 Stephens arranged with Frederick 
Catherwood of London, who had accompanied him on some of 
his travels, and illustrated the above-mentioned publications, 
to make an exploration in Central America, with a view to 
discovering and examining the antiquities said to exist there. 
Stephens, meantime, was appointed to a mission to Central 
America. The joint travels of St ephens and Catherwood occupied 
some eight months in 1839 and 1840. As the result of these 
researches Stephens published in 1841 Incidents of Travels in 
Central America, Chiapas and Yucatan. In the autunm of 1841 
the two travellers made a second exploration of Yucatan, and 
a work follow'ed in 1843 — Incidents of Travel in Yucatan. This 
work describes the most extensive travels executed till that date 
by a stranger in the peninsula, and, iis the autlior claims, 
“ contains account of visits to forty-four ruined cities or places 
in which remains or ^'cstiges of ancient populations were found.’' 
It enjoyed a wide popularity, and Stephens was urged to prose- 
cute his researches of American antiquities in Peru, but was 
disinclined to so distant an expedition. He became a director of 
the newly-forined American Ocean Steam Navigation Company, 
whicli established the first American line of transatlantic 
steamships. He visited Panama to reconnoitre the ground with 
a view to the construction of a railway across the isthmus, and, 
first as vice-president and then as president of the Panama 
Railway Company, spent the greater part of two years in 
superintending the project. His health was, how'ever, under- 
mined by exposure to the climate of Central America, and he 
died at New' York on the 10th of October 1852. 
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STEPHENSON, GEORGE (1781-1848), English engineer, ytBs 
the second son of Robert Stephenson, fireman of a colliery 
engine at Wylam, near Newcastle, where he was born on the 
9th of June 1781. In boyhood he was employed as a cowherd, 
and afterwards he drove the ginhorse at a colliery. In his 
fourteenth year he became assistant fireman to his father at a 
shilling a day, and in his seventeenth year he was appointed 
plugman, his duty being to attend to the pumping engine. As 
yet he was unable to read, but, stimulated by the desire to obtain 
fuller information regarding the inventions of Boulton and W^tt, 
he began in his eighteenth year to attend a night school and 
made remarkably rapid progress. In i8oi he obtained a situa- 
tion as a brakesman, in 1802 he became an engineman at Willing- 
ton Quay, where he took up watch and clock cleaning, and in 
1804 he moved to Killingworth, where in 1812 he was appointed 
engine-wright at the High Pit at a salary of £100 a year. It was 
at Killingworth tliat he devised his miner's safety lamp, first 
put to practical tests in the autumn of 1815, at the same time 
that Sir Humphry Davy was producing his lamp. There was 
considerable controversy as to which of the two men was entitled 
to the honour of having first made an invention which was 
probably worked out independently, though simultaneously, by 
both, and when the admirers of Davy in 1817 presented him with 
a service of plate, those of Stephenson countered with an address 
and £1000 early in 1818. In 1813 his interest in the experiments 
with steam traction tliat were being carried on at Wylam led 
him to propose an experiment of the same kind to the pro- 
prietors of the Killingworth colliery, and he was authorized 
to incur the outlay for constructing a ** travelling engine ” for 
the tramroads between the colliery and the shipping port 9 m, 
distant. The engine, which he named My Lord," nm 
a successful trial on the 25ih of J uly 1814. In 1822 he succeeded 
in impressing the advantages of steam traction on the projectors 
of the Stockton & Darlington railway, who had contemplated 
using horses for their wagons, and was appointed engineer of 
the railway, with liberty to carry out his own plans, the result 
being the opening, on the 27th of September 1825, of the first 
railway over which passengers and goods were carried by a 
locomotive. His connexion with the Stockton & Darlington 
railway led to his employment in the construction of the Liverpool 
& Manchester railway, which, notwithstanding prognostica- 
tions of failure by the most eminent engineers of the day, he 
carried successfully through ('hat Moss. When the line was 
nearing completion he persuaded the directors, who were rather 
in favour of haulage by fixed engines, to give the locomotive a 
trial. In consequence they offered a prize of £500 for a suitable 
machine, and in the competition held at Rainhill in October 
1829 his engine “ The Rocket ” met with approval. On the 
15th of September in the following year the railway was formally 
opened, the eight engines employed having been made at the 
works started by Stephenson with his cousin Thomas Richardson 
(1771-1853) and Edward Pease (1767-1858) at Newcastle in 
1823. Subseiiuenlly Stephenson was engineer of, among others, 
the Grand Junction, the London & Birmingham (with his 
son Robert), Manchester to Leeds, Derby to Leeds, Derby to 
Birmingham, and Normanton to V'ork; but he strongly dis- 
approved of the railway mania which ensued in 1844. He 
was also consulted in regard to the construction of railways 
in Belgium and Spain. The last year or tw'o of his life was 
.spent in retirement at Tapton House, Chesterfield, in the pur- 
suit of farming and horticulture, and there he died on the 
1 2th of August 1848. Stephenson was tlirice married, his 
only son Robert being the child of Fanny Henderson, his 
first wife, who died in 1806. A nephew, George Robert 
Stephenson, who was born at Newcastle in 1819 anct died n^ 
Cheltenham in 1905, was placed by him on the engineering 
staff of the Manchester & Leeds line in 1837, and subse- 
quently constructed many railways in England, New Zealand 
and Denmark. He was president of the Institution of Civil 
Engineers in 1876-1877, 

See Storv of the Life of George Stephenson, by Samuel Smiles (1857: 
new ed., 1873) ; and Smilos's Lives of British Engineers, vol. iii. 
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STEPHENSON^ ROBERT (1803-1859), English engineer, only 
son of George Stephenson was born at VVillington Quay 
on the 1 6th of October 1803. His father, remembering his own 
early difficulties, bestowed special care on his son's education, 
and sent him in his twelfth year to Mr Bruce's school in Percy 
Street, Newcastle, where he remained about four years. In 
1819 he was apprenticed to Nicholas Wood, a coal-viewer at 
KilUngworth, after which he was sent in 1822 to attend the 
science classes at the university of Edinburgh. On his return 
he assisted his father in surveying the Stockton & Darlington 
and Liverpool tS: Manchester lines, but in 1824 accepted 
an engagement in South America to take charge of the engineer- 
ing operations of the Colombian Mining Association of Londtm. 
On account of the difficulties of the situation he resigned it in 
1827, and returned to England via New York in company with 
Richard Trevithi('k, whom he had met in a penniless condition 
at Cartagena. He then undertook the management of his 
lather's factor}' in Newcastle, and greatly aided him in the im- 
provement of the locomotives. His practice was not confined 
to his own country, but extended also to Sweden, Denmark, 
Belgium, Switzerland, Piedmont and Egypt. In this connexion 
his most remarkable achievements were his railwa}' bridges, 
especially those of the tubular girder type. Among his more 
notable examples arc the Royal Border bridge at Berwick-on- 
Tweed, the High Level bridge at Ncwcastle-oii 'lync, the 
Britannia tubular bridge over tlic Menai Straits, tlic ('onw'ay 
tubular bridge, and the Victoria tuliular bridge over the 
St LawTence at Montreal. In 1847 he entered the House 
of Commons as member for Wliitby, retaining the seat till the 
end of his life. In 1855 he was elc(‘ted president of the Institu- 
tion of Civil Engineers, of which he became a meiniier in 1830. 
He; died in London 011 the 12th of October i<S59, and W'as buried 
in Westminster Abbey. 

See '1 he Story of the Life of Cuor^e Str/yhnison^ tnrliuliuf; a Memoir 
of hi.-i Son Robert Stephenson, by Samuel Smiles (1H57; new c<l., I 
Jcallreson, Life of Robert Sirphenson (2 vuls,, ami Smiles's 

Lufes of Briiinh Engineers^ vol. iii. 

STEPNEY, GEORGE (1663-1707), English ])oet and diploma- 
tist, son of George Stepney, groom of the chamber to (Charles II., 
was born at Westniin.stcr in 1663. He was admitted on the 
foundation of Westminster School in 1676, and in 1682 bei'amc 
a scholar of Trinity ('ollege, Cariil)riclge, bi'coming a fellow of 
his college in 1687. Througli his friend Charles Montagu, after- 
wards carl of Halifax, he entered the diplomatic service, and in 
1692 was sent as envoy to ISrandenbiirg. He r(*presented 
William III. at various other (?t:rman courts, and in 1702 was 
sent to Vienna, where he ha<l alri'udy acted as envoy in 1693. 
Ill 1705 Prince Eugene desired bis withdrawal on the ground 
of his alleged partiality to the Hungarian insurgents, but the 
demand was taken hin k at the re^ jiu'sl ol Marlborough, wlio bad 
great (T/nfidence in Stepney. He was, nevertheless, reuan’ed 
ill 1706 to the Hague. in tlai next yeur la. n*tiirne<i to l^ngIand 
in the hope of recovering from a sevcTe illness, lint died in ( ihclsea, 
London, on the 15111 of September 1707, and was buried in 
Westminster Ablxy. Stepney had a veiy' fall and aci'urate 
knowledge of (jerrnan affairs, and was an excellent letter-writer. 
Among his (orn'spondents was Baron Leilinitz, witli whom he 
was on the friendliest tenns. Much of his official and other 
correspondence is preserved in tlie letters and pap(Ts of Sir 
John Ellis (Brit. Mus. Add. MSS. 28875-28947), purchased 
from the earl of Macrclcsficild in 1X72, and others are available 
in the record office. He contributed a version of the eighth 
satire of Juvenal to the translation (16931 of the satires “by 
Mr Dryden and several other eminent hands.” Dr Johnson, 
who included him in his Lives of the Poets, called him a “ very 
licentious translator,” and remarked that he did not “ recom- 
pense his neglect of the author by beauties of his own.” 

Hw poems apjHjar in Chalmers's English Poets, vol. viii., and other 
collections of the kind. Some of his correspondence is printed by 
J. M. Kemblti in State Papers and Correspondence . . . from the 
Revolution to the Accession of the House of Hanover (1857). A list 
oi the Macclcikiield letters is to be found in the Ke|^rt of the 
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Hist. MSS. Commission, No. i. app. pp. 34-40. For an account 
of Stepney's family ami circumstances, see R. Harrison, Some 
Kotices of the Steptuy PawHy pi>. 22-28. 

STEPNEY, an eastern metropolitan borough of London, 
England, bounded N. by Bethnal Green, E. by Poplar, S. by 
the river Thames, and W. by the ('ity of London and Shoreditch. 
Pop. (1901), 298,600. It forms part of the “East End” of 
London; the parish, indeed, formerly covert'd practically the 
whole area so termed. Here are stiualid streets and mean houses 
typical of the poorest class of inliabitants. The t borough farc.s 
of Mile End Road and Whitechapel Road and that of Gornmercial 
Road East traverse the borough from the east and convijrgt? 
near the C'ily boundary, where stood the ancient Aldgate. 
In the north Stepney includes the districts of Spilalfields, 
Whitet hapel and Mile End; and in the south Wapping, Sluidwcll, 
RatclifI and Limehoiise. The southern distrli'ls are occupied 
by sailors and hdxnirt'rs in the St Katherine and London Doeks 
and the wharves and factories lining tlio river bank, 'riie parish 
('hurch of St Dunstan, Stepney, is a Perpendicular building, much 
restored, containing many monuments and ( urioiis inscriptions. 
Tlie church of St Anne, Liniehouse(i73o), is by Nii'holas Hawks- 
moor. The ilislrict of S|)itairields has an old assoi iatiou with 
tlie silk-weaving industry; a trade in singing birds is also char- 
a(‘teristi(‘ of this district; and in RatclilT the well-known natural- 
ist's firm of Jainrach is situated. In the extreme west the borough 
iiK'ludes within its bounds the historic Tower of London, the 
Royal Mint and tlx' fine Tower Ilriilge ovt'r the 'J’lianxfS, There 
is no bridge below this, but the construction of the Kotlierhillic 
Tunnel was uulhorizi'd in J900. 'I'lie 'riiames Tunnel is used 
by tlie East London railway. Among institutions the principal 
is the People's Palace, Mile End Koad,o|)iiU‘d by Quix'ii Victoria 
in 1887 as a place of inlelhrtual and physii'al rt'crealion and 
education. The Drapers’ Eoinpany contributed largely to 
the cost of erection. Toynbee Hall, Commtfreial Street, was 
founded in 18S4 under tiie trusteeship of the Universities 
Settlements Association and named after Arnold 'I'oynbee 
(d. i883),a pliilantJiropi.st who devoted iiimsclf to work in this 
part of London. Other institutions are the London Hospital, 
Wliitcrha|)el, Ibe East London (’liiltlren’s J lospital, the heud- 
(luarters of Dr Barnardo’s Homes, Stepney ('ausiiway, and Her 
Majesty’s Hospital for wails connceieil Iberewith; the Stipncy 
training (‘olhgi; of the Society lor Promoting ('hristian Know- 
ledge, and the .SpilalfieMs trade and tecimical school. 'J’liere 
is a fi.di marloT in Shadwell, and a vegetable market in Spital- 
fields. Stepney is a suffragan bisbojirie in the ilioccsi* oi l.ondon. 
The nuinicipd bonuigli comprises tlie Stepney, Wlnteeha])el, 
M.le JCnd, Limelionse and St George divisions of the Tower 
Ifamlcts parliamentary borough, t:;ieb division returning om; 
member. 'Llie borougli eouneH consists of a mayor, lo ald(?rmen 
and 60 <ouneillor.s. Area, 1765*6 ai res. 

'I'iie name appears in Jlomesilay and later as SteveuheAhe, 
'J’lie suffix is Urns the common form hylhr, u haven; but lor the 
prefix no citrtain derivation is offered. At Mile laid, .so ( ailed 
from its dislanee from tlx; C'ity (Aldgate), the rebels from Essex 
under tlx; learlership of Wat 'I'yjer assf'inbled (1381), and here 
Ridiard II. first mel them in parley. Pepys records the village 
as a favourite place c>f resort. 

STEPNIAK, SERGIUS (1852-1895), Russian revolutionist, 
whose real name was .Sergius Mi< J.ael»wit< h Kravchinski, 
w'as born in Soutli Russia, of jiarents wlio belonged to a noble 
family. He received a lilxtral education, and, when he left 
•school, became an officer in the artillcr>'; but his sympathy with 
the peasants, among wliom lie hixl lived during his boyhood 
in the country, developed in him at first d(;rno(;rati(' and, later, 
revolutionar}' opinions, together with a few other nxtn of 
birth and education, he began .secretly to sow the sentiments 
of democracy among the peasants. His teaching did not long 
remain a secret, and in 1874 he was arrested. Ih; .siir:ceeded 
in making his escape— possibly he was permitted to escape on 
account of his youth — and immediately began a more vigorous 
campaign against autocracy. His .sympathetic nature was 
influenced by indignation against the brutal methods adopted 
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towards prisoners, especially political prisoners, and by the 
stern measures which the government of the tsar felt compelled 
to adopt in order to repress the revolutionary movement. 
His indignation carried him into accord for a time with those 
who advocated the terrorist policy. In consequence he exposed 
himself to danger by remaining in Russia, and in 1880 he was 
obliged to leave the country. He settled for a short time in 
Switzerland, then a favourite resort of revolutionary leaders, 
and after a few years came to London. He was already known 
in England by his book, Underground Russiay which had been 
published in l-ondon in 1882. He followed it up with a number 
of other works on the condition of the Russian peasantry, on 
Nihilism, and on the conditions of life in Russia. His mind 
gradually turned from belief in the efficacy of violent measures 
to the acceptance of constitutional methods; and in his last 
book, King Stork and King Logy he spoke with approval of the 
efforts of politicians on the Liberal side to effect, by argument 
and peaceful agitation, a change in the attitude of the Russian 
government towards various reforms. Stepniak constantly 
wrote and lectured, both in Great Britain and tiie United States, 
in support of his views, and his energy, added to the interest 
of his person.ality, won him many friends. He was chiefly 
identified with the Socialists in England and the Social Demo- 
cratic parties on the (bntinent; Init he was regarded by men 
of all opinions as an agitator wliosc motives had always b(^en 
pure and disinterested. Stepniak was killed by a railway 
engine at a level crossing at Bedford Park, Ghiswick, where he 
resided, on the 23rd of December 1895. He was cremated at 
Woking on the 28th of December. (II. 11. F.) 

STEPPE (from the Russ, siepiy a waste), the name given to 
the level treeless plains in certain parts of the Russian Empire, 
and thence sometimes, though not commonly, extended, in 
physical geography, to signify similar plains elsewhere. The 
name is most commonly applied .specifically to the plains in 
the south and south-east of European Russia and in the south- 
west of Asiatic Russia, and in this <'onncxion the term sometimes 
connotes semi-desert conditions. Otherwise the Russian steppes 
may be considered as kindred to and connected with the llciden 
(heaths) of northern Germany. 

STEPPES, GENERAL-GOVERNORSHIP OF, a portion of 
Russian Central Asia which includes both wbut was formerly 
known as the Kirghiz Steppe, and the region around Omsk, 
which was formerly part of Western Siberia. It consists of 
four provinces ; Akmolinsk, Semipalatinsk, Turgai and Uralsk, 
having a total area of 711,000 sq. m.,anda total population 
of 2,472,931 in 1897. Details are given under the names of 
the provinces respectively. Omsk is the capital. 

STEREOBATE (Gr. cn-cfjco?, solid, and a base), the term 
in architecture given to tlie substructure of rough masonry of 
a Greek temple. 

STEREOCHEMISTRY (Gr. (TTcpeos, solid, and chcmi.strv’). 
a branch of chemistry which considers the spatial arrangement 
of the atoms composing a molec ule (see Stkreo-isomerism). 

STEREO-ISOMERISM, or Stereomekism, a tc*rm introduc’ed 
by Victor Meyer (by way of his denomination stereo-chemistiy 
for “ chemistry in spac^e ^’) to dcinote those cases of isomerism, 
f.f. the difference of properties ac'companying identity of mole- 
cular formulae, where we are forced to admit the same atomie 
linking and can only ascribe the existing difference to the different 
relative position of atoms in the molecule. 

Historical . — Considerations concerning the relative position 
of atoms have been traced back as far as Swedenborg (1721); 
in more re<'ent times the first proposal in this d rection seems 
due to E. Patern6 (1869), followed by Auguste Rosenstichl 
and by Alexis Gaudin (1873). The step made by J. A. Le Bel 
and J. H. van’i Hoff (1874) brought considerations of this kind 
in the reach of experimental test, and so led to “stereo- 
chemistry.” The work of Louis Pasteur on molecular asymmetry 
in tartaric acid (i|6o) touched stereo-chemistry so nearly that, 
had structural <lltemistry been sufficiently d<?veloped then, 
stereo-chemistry might have originated fourteen years earlier; 
it happened, however, that Wislicenus’s investigation of lactic 


acids (1869) immediately stimulated Van’t Hoff’s views. The 
fundamental conceptions of Le Bel and Van’t Hoff differ in that 
the former are based on Pasteur’s notions of molecular asymmetry, 
the latter on structural chemistry, especially as developed by 
August Kekul6 for quadrivalent carbon. Both seem to lead 
to the same conclusions as to stereo-isomerism, but the latter 
has the advantage of allowing a more detailed insight, whereas 
the former, which is free from hypothetical conceptions, is of 
absolute reliability. 

As our knowledge of sterco-isomcrism originated in the 
chemistry of carbon compounds and found the largest develop- 
ment there, this part will be treated first. 


Stereoisomerism in Carbon Compounds. 

I. The A:\ymmetYic Carbon Atom . — Though stcrco-chcmistry is 
based on the? notion of atoms, there is not the least danger that it 
may break down wh<?n newer notions about those atoms are intro- 
duced. Even admitting that they are of a compound nature, i.e. 
built up from smaller electrical x>articlcs or anything else and able 
to split up under given conditions, their average lapse of existence 
is long enough to consider thc?m as reliable building -stones of the 
molecule, tliough these building-stones may give way now and then, 
as our best ordinary ones by the action of an earthquake. Another 
thing which stcreo-chcmistry abstracts beforehand is the movement 
of atoms, which is generally accepted to exist, but becoming less 
as the tem])crature sinks and disapxujaring at absolute zero. And 
so the following symbols, n?prcscnting atoms in a fixed 5)Osition, 
may corrcs])ond to these last circumstances, when^as at ordinary 
temperatures atoms may vibrate, for instance, with these fixed 
j?ositions as centres. 

The first d(iV(?lo])nient from structural to stereo-chemistry was 
to consider the relative position of atoms in niethancj, CII4. Structural 
chemistry had i)roved that the four atoms of hydrogen were linked 




to carbon and not to each otlier, thus and not, for example, 

II — , but bow' the lour w(tc grou])ed n'lnaiiied to decide. 
H 

The dc^cisioii is derived us follows : — 

If tlu^ four hydrogen atoms are supposed to b<‘ in a plane on one 
side of t!u^ carbon atom as above, two metliylchlorides CHj,Cl should 
be possible, viz, ; — 

/Cl M 

iintl 


Such isom(Tic comi)ounds hav(? n(‘\'er been found, but they appear 
as soon as the four atoms (or groiqis ol atoms) to which carbon is 
combined are ilillerent, for exaiiqde in CllFClRr, fluorchlorbrorn- 
methane. I'lum and only then two isonn-j ic comi)oiinds have been 
r(’guhirly obstTveil, and the sole notion about rt'lalivc position of 
atoms in methane which exjdains this fact is that the four gr(mj)S 
combined with carbon arc •»>laced at the summits of a tetraht?dron 


whose centre is formed by carbon. 
rei>rescnted by : — 

H 



Fui. I. 


Thtj two i)Ossibilities arc then 



These groupings liax c the character of euantioiuorj)liism, i.e. they 
are non-identical mirror images. If anj^ of the two differences in 
the summits is given up, for example, F substituted by Cl with the 
formation of CllCyBr, the cnantioinorjihism clis.T.pj)cars. 

The isomtTism corresponding to this dilfertjnce in relative position 
is the simj^lest case of stcrt;o-isomerism. The carbon atom in 
the specitil condition described, linked to four different atoms or 
groups, is denominated “ asymmetric carbon,*' and will be denoted 
in the following formulae as C. Stereo-isomerism exists in tartaric 
acid HOgC'CHIOHl’CHfOHl’COgH (studied by Pasteur), in the 
lactic acid, CHj’CH’OH’COoII (studied by Wislicenus), while tlie 
simT?lest case at present known is the chlorobromofluoracetic acid, 
C*Cl*Br*F*CO,^, obtained by Schwartz. This stereo-isomerism, 
due to the presence of asymmetric carbon, is of a characteristic 
kind, which is in perfect accordance with the theory of its origin, 
being the most comnlctc identity combined with the difference that 
exists between the left and right hand. All the properties which 
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cannot differ in this last sense are identical, viz. : melting and boiling 
point, specific gravity, &c. But the crystalline form, which may show 
enantiomorphism, indeed shows this difference in the isomers in 
question; and especially the behaviour (in the amor^yhous state) 
towa^s polarized light differs in the sense that the plane of polariza- 
tion is turned to the left by the one isomer, and exactly as much to 
the right by the other, so that they may be termed "“optical anti- 
podes." All these differences disappear with the asymmetric 
carbon, and the succinic acid, HO^*CHa'CHg*COgH, from tartaric 
acid is optically inactive and shows no storco-isomerism. 

2. Compounds with more than one Asymmetric Carbon Atom , — 
Stereo-isomerism and the space relation of atoms in comiKiunds with 
higher asymmetry can best be developed by aid of graphic representa- 
tions, founded 0*1 the notion of space relations in ethane h,C‘CH.,. 
A consequence of the tetrahedral grouping in methane is the con- 
figuration given in fig. 3, where the 
six hydrogen atoms are substituted by 
six atoms or grouj)S Ri, • . . R^. The 
second (above) carbon atom is sup- 
pose*d to be at the top of the lower 
tetrahedron, and ^'ice versa. Each 
other position, obtained by turning 
RiRgRj around the •O-C* axis, is 
also possible, but since no isomerism 
due to this dilfercnco of relative posi- 
tion, which might already show itstdl 
in ethane, has been observed, we may 
admit that nuo of the positions ob- 
tained by the above rotation is the 
stable one, and fig, 3 may represent 
it. For simj dicity's sake this figure 
may be })rojecied on a plane by mov- 
ing Kjj and K,j respectively upward and 
downward, with KjRg anu R4Rf, as 
axes, which Ic^ads to the first ui the lour configiirationH representing 
the stereu-isoniers possible in llie above case. They dilleT in tlie 
two possible sj)atial arrangements of l<iK2Ra R4R5Rfl:— 



Ki-^C-Ra 

R4— C— Kft 

R« 


k 


Kj— C — R, 

k 


Rs- 


-C-Rj 

I 

R0-C-R4 

k 


As one asymmetric carbon introduces two stcreo-isomcrs and two 
introclucc four, n asymmetric carbon atoms will lead to 2" iiiom<?rs. 
They arc grouped in pairs presenting enantiomorphic figures in space*, 
as do the first and the last of the alxive symbols, which correspond 
to the character of optical antipodes, whereas the? first and sejcond 
correspond to greater differences in melting jioints, Ac, A well- 
studied example is offered Viy the dibromides of cinnamic acid, 
(Vlfi*CHHr CI lBr'COuH. They have bmi obtained by Jriebermann 
in two antipodes melting at 92*’, and two other anti]X)des, differing 
in optical rotation from the first, and melting at 195®. 

A simplification is introduced when the structural formula shows 
symmetry, as is the case in RiKgRaC'CRaRyHi. "Ihc four above- 
xneiiLioned symbols then are reduced to three** 


R« 


Rj— “C— Ry 
K.-C-K, 


K. 


K,— C— R2 


Ry— C— Ri 

R^— Q — 

k 


of which the first and last show the cnantiomorpliism corresjionding 
to the character of optical antipodes, while the second shows sym- 
metry and corresponcis to an inactive type. A well-studied example 
is offered here by tartaric acid ; the two anti)X)dcs, often denoted 
as d and /, have been found, viz. in the ordinary dextrogyre form 
and the laevogyre form, prepared by J^asteur from racemic acid, 
while the third corresponds m mesotartaric acid ; such internally 
compensated compounds are generally termed " meso." 

3. Cyclic Compounds . — Three or 
more carbon atoms may link to- 
gether so as to produce ring systems 
such as 

RjCRg 

/\ 

RjK^C CR,K«. 

It is in these cases that the principle 
of the asymmetric carbon, which in 
the above case leads to 2=* «== 8 
stereo-isomers, is easily applied by 
means of graphical representations 
in a plane, derived from the space 
relation shown in fig. 4. 'The six 
groups, Rj . • • are either under 



or above the plane in which the carbon ring is supposed to be 
situated, and this may be indicated by the following symbol : — 



w'here the carbon atoms are supposed half-way between R. and R^, 
Rj, and R4, R5 and K^. 

One of the most simple examples is offered by the trimcthylcne- 
dicarboxylic acids 

HOjCHC~''CIICOaH, 
for which three formulae can be deduced ; — 


COaH 

CO»H 

COaH 

11 

J 

II 

L 

COaH 





eJST 



\ 


\ 
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the first, where the carlioxyl groups -CO.,! I lie* on the saine side of 
the carlH>n ring, culled, as Von Baeyer iiroposcd. the r/ji-lorm, the 
others /y/iWA*-lorms. Tlic trans-forms show ciiunliomorphism and 
correspond to o]>lical antipodes, whereas the fast symlH)l may be 
considered as cones]H)ndiug to mesotartaric acid, symmetriciil in 
configuration and inactive; this third siereu-isumet has also been 
met with. 

Special attention hus boon given to those ring systems of ilio 
KcnnraUorm /K,— H4S /Rj 

U/''\R4 -k/''\k; 

This trans-form corresponds to a cis-form, where both Ry and R, 
are on the same side of the plane containing the ring. These latter 
arc enantiomorphic in the ordinary .sense of tin* wc»rd, but tlie 
particular feature is that the trans-form, though offering no plane 
of symmetry, is yet identical with iis mirror image, ami thu.s not 
onanliomorpluc and nut con'cspoiiding to optical anti|Kides but Ut 
the meso-form. 

There correspondences have been realized by Mmi^ Fischer in 
derivatives of alanine, H;,C*CH(NHy)’COaH, wliich exists in two 
antipodes d and /. Two of these molectiles can be combined to 
alanyJ-alaniiic ; H^OCH N Ji (('()C H*N 1 1 ./Clij,)‘COyH, which, as con- 
taining two asymmetric carbons, may be had in four stereo- 
isomers dd, ll, til and Id, In their anhyilridt'S 


H /CO^-NII 


/III, 


C' C’ 

II;, Nil— II 
we meet the above ty])C, and find that dd and ll form(*d the predicted 
antipodes, while the anhytlride of < 1 / and Id is one and tin* samt! 
substance, without any optical activity. Such cases are often 
termed " pseudo-asymmetric." 

4. Isolation of Optical Antipodes . — The optical antipodes are 
often found as natural products, as is the case with tlie ordinary 
or <f-tartaric acid; geiii rally only one of the two forms appears, the 
second form (ami, more g(^neraHy both forms) being obtained syn- 
thetically, This is a jirobleiu of particular difficulty, since tlie artificial 
production of a compound with asymmetric carbon, from another 
which has no asymmetric carbon, always jiroduces the two antijiodes 
in ecjual cpianlity, and these antipodes, by their iderntily m most 
properties, e.g. melting and boiling point, solubility, and also on 
account of their analogous chemical liehaviour, cannot be separated 
by customary methods, the .application of wliich is rendered still 
more difficult by the formation of a so called racemic compound. 

The method called " spout aiieous sejiavalion " was first observed 
by Pasteur with racemic acid, which in its (loubl<! sodium and am- 
monium salt crystallized from its aqueous solution in two cnantio- 
moT])hic forms, which could be separatc^d on examination. One 
of the two proved to l>c the ordinary sorlium anuiioiiium- tartrate, 
the other its laevogyre antipode; Dius /-tartaric acid was discovered, 
and racemic acid proved to be a combination of d- and /-tartaric 
acid. The further examination of this jiarticiiiar transformation 
showed that it had a definite temperature limit. Only below 27'' is 
i^*lstcu^'s observation corroborated, while above 27® a racemate 
appears; these changes arc due to a chemical action taking place at 
the given temperature lictwecn the Sf»lid salts 

2C40oH4NaNIl4-4lI,0 (C4O,fl4NaNH4)y-2H,0 4 bHA 

one molecule of the d~ and one of tlie /-tartrate forming above 27®, 
the racemate with loss of water, while under 27® the opposite change 
occurs. This temperature limit, generally called tiaiisil ion-point, 
was discovererl by N'an't Iloif and Van Dcfveuter. It is the limit 
where the possibility of spontaneous separation bcfdns, and is 
relatively rare, so that this way of separation is an exceptional one, 
most antipodes forming a racemic compound stable at all tempera- 
tures that com<; into quijstion. 

The use of optically active compounds in separating antipodes 
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is of the greatest value. The general principle is that the compounds 
which the d- and Morm give with a diherent active compound, for 
instance d producing dd and Id, arc by no means antipodes and so 
exhibit the ordinary diifcrcnccs, e.g. in solubility, which allow 
separation. It was in this way lluit Pasteur split up nicemic acid 
by cinchonine. This method has since been applied to the most 
various acids; bases may be split in an analogous way; artificial 
conine was separated by l-^uleiiburg by mc.'ans of tartaric acid, and 
one of these antii)0(lcs proved to be identical with natural conine. 
Aldehydes and ketones t»n the oilier hand may be split uj) by their 
combinations with an active hydrazine, <&c., and so this method is 
by far the most fruitful. 

The formation of a racemic compound built up from dd and Id 
has also been observed in tlic so-called partial racemate. An cxamjile 
is the racemate of slrycbninc. It is in this case also tliat the traiisi- 
tion-j)oint lor ms the limit of possible sep<iration, determined by 
Ladenburg and G. Doctor to be 30®. Such jiartial racemic com- 
bination however occurs only in exccijitional cases, else it would Jiave 
invalidated this method, as it did spontaneous separation. 

A dilfcrent way of using active compounds in ])i oducing antipodes 
consists in the so-calle<l asymmetric synthesis. The method consists 
in the introduction of an active comph^x beJorc tliat ol the asym- 
mtJtric carbon; both stereo* isomers need not then form in the .same 
quantity. W. Marckwald and A. McKenzie, who chiefly worked 
out: this method, found, for example, that the salt of methylethyl- 
maloTiic acid, C((2H.,)(C.jHf,)(COyH).„ with the active brucine forms 
on heating the rofn^sponding" salt of d- and /-met hylethylacetic 
acid C(Cll;,)(C.2Hf,)H{COJI), with the / antijKxle in .slight excess. 

3. Configurniinf) of Sicreo-isomers . — The conception of asymmetric 
carbon not only opims the possibility of determining when and how 
many stereo- isomers arc to be expected, but also allows a deeper 
insiglil into the relative position of atoms in each of them. The 
chief indication here lies in the contiguraiion of the meso-type, 
already given for mesotartaric acid; tlie corresponding alcohol,* ilie 
natural sugar erylhrite, which produces this acid l.»y oxidation, 
consequently corresponds to CHj.OH 

11— till 

1:— 0— OH 

I 

(11. OH. 

In fhephilaricacMs, 1 10X‘. (CH'011).,’('O.jH,lhestruc(ural symmetry 
again leads 10 meso forms 

OH Oil OH OIIHOH 

no.,C— d— (i— C— CO„H and HO„C— C— d— C— CO.H. 

■ III' 'III' 

11 II 11 H on 11 

They arc respcjctively obtained by Ihcoxidalion of rilmseand natural 
xylose, stereo-i.somers of the formula C011(CllOll);,ClloOH; the 
latter produces active tartaric acid and so decides that tlie second 
f(jrmula is tliat of the corresiionding trioxyglutaric acid, the first 
remaining tor that ol)laiiu*d Ironi ribos(*. 

In such an<l analogous ways the conligurati(»n of nieso-ty])CS may 
be fixed with absolute certainty. The decision is nune ditlicult in 
the case of antipodes, b'or tartaric acid it is certain that the d- and 
/‘forms corres]>ond to 

COJI CO,.H 


HCOJI 

I 

HOCH 

do.,H 


and 


HOCH 

HCOU 


<*'O..H. 


but which of the two represents the ordinary r/-acid is unknown, 
l-'mil iMsclier proposed to decide provisionally in an arbitrary way 
and admit lor the <f* the first formula. Then we may conclude that 
the natural malic acid, which may be obtained by the reduction 
of /-tartaric acid, is CO.ii 

(Ih, 

I 

HCOH 

CO.,H, 

while the natural xylose, which jnoduces /-tartaric acid by the 
substitution ol ('O..H for CHO CHOll, corresponds lo 

CHO 

. , HCOH 

HOCH 

I 

HCOH 

I 

CHaOII. 


The results obtained in these and analogous ways have proved 
to be of value in the study of enzymes, e.g. such complex organic 
substances as zymase in yeast, wliich is able to produce in small 
quantity an unproporiioned large amount of chemical change, in 
tiiis case the transformation of the sugar glucose, into alcohol 

and carbonic acid 

r, 2C:..H«0 -f aCO,,. 

Tlre.se enzymes have an extremely specific action, producing, for 
instance, the change in ordinary natural glucose, but not at all in 
its artificial antipode, and so they arc often valuable means of isolat- 
ing an antipode from the inactive mixtures or racemic compounds; 
tliis method has indeed been used for the isolation of the glucose- 
antipode from the artificial racemic form. The fundamental fact 
here is due once more to Pasteur, but Emil Fischer added that sugars 
are acted upon by zyma.se in an analogous w^ay if their configuration 
shows a certain amount of identity. For exa'mjile yeast acts on 
//-Glucose d Mannose //-Fructose 

HCO HCO HXOH 

I I I 

HCOH HOCH CO 

HO^H Hodll HOiIh 

I I I 

HCOH HCOH HCOH 

I I I 

HCOH HCOH HCOH 

I I I 

HjCOH H,COH H.,COH, 

and we observe that the tliree formulae agree indeed in the lower 
four-carbon chain. Tliis jiarticular behaviour hfd Fischer lo the 
expression that the cnzymc-action on given sul>stances needs a 
corresponding feature as “ lock and key.'* There are indications 
that in the synthesis by enzymes, ot whiidi examples have be(‘n 
realized in fats, sugars, glucosides and albuminoids, an analogous 
behaviour prevails. 

6, Mutual Transformation of Antipodes . — Thus far we have 
supposed the molecule lo be stable with atoms in fixed places, as 
may be the case at absolute zero; in reality, at ordinary tcmpeiatun‘s, 
atoms probably are endow(‘d witli movement, ancl this may be 
supposed lo take place along the fixed places just mentioned as 
centres, wliich movi'inent cait gt. so far as to lead to total trans- 
formation, the one stereoisomer cluingijig over into the other. 
These cases may U* tonsidered now. 

As a general ruh? tlie liquid, gaseous or dissolved antijKide is in 
ihself unstable, tending to be transformed into inactive complexes. 
Temperature may accelerate this, and, as a rule, sufiici(‘nt lu«it \Nill 

f miduee the loss of ojitical activity, half of Ihc original compound 
laving changed over into its optical antipode. This transtorivuilion 
has b(*en often used for preparing the latter, as was first done ]>y 
Le Hel ivit.h th(‘ optically active amyl alcohol, HC(ClI;,)(C.,Hn)(CT .. OH), 
rendering it iiiactivt? by suflicieul lieating, and separating froiii t.lu‘ 
obtained com])h‘x the* st.er<!(»-i.somcr, Walden found that in .some 
cases analogous tnin.slbrmations take ]dace at ortbnary lenqierature, 
as for instance with d jilu'nylbrom.'.cetic acid, wliich within thr(‘e 
years toUilly lost its coiisiderahle rolativtt ]to\vcr; this Irausl’ormation 
has been termed an toracemi ration." It exjdains that till now 
the most siiii]'le com])ounds witli asymm''tric carbon have not yet 
been oblaine<l in antipodes; active CHt'lHrF might be obtained by 
treating chlorobroniotiuoracetic acid with potash, but autoracemiza- 
tion, which e.siiecially shows itself wlnai halogens are linked to the 
asymmetric carbon, might, without sjiecial precautions, leail to 
ail inactive mixture of anti]U)des, 

When two asymmetric carbons arc pre.sent, four stereo isoiiurs 
an^ ])()ssibh‘, which mav be re^ireseiiletl by : — 

(T) A -f- ]?, (2) - (k -I B), (3; A B. U) - (A - B). 

(i) and (2), as well as (3) and (.^). being antipodes. The stable form 
will be in this case also the inactive mi.sture corresponding in the 
solid state either to (i), (2) or (3), (4). In the last cast?, siqqiose 
the primitive compound is (1), the first step towards stability may 
be the production of (3), so that i)ractically 
one stereo-isomer changes over into another 
of a different typt'. Such ha.s, for instance, 
been proved by Rt‘chinann for /-menthol, 

H~-*C~C,H, 

H.(i \h„ 

I I ■ 

H.jC C(^ 

which on heating produce.^ a form rotating 
in opposite* .sen.se, though not the antipode. 

Probably H and CH., in the lower asymmetric 
carbon have changed places. A further 
treatment at high temperature might prob- ^ 

ably produce the inactive mixture of thi.s ^ 

menthol and its antipode. Fig. 5, 
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7. Douhty~Linked Carbon Atoms, — When carbon atoms are doubly 
linked, as in derivatives of ethylene, the two tctrahedra 

representing the four groups around each carbon may l>e supposetl 
to have two summits combined, as was supposed with one in simple 
linking. Fig. 5 represents this sui)position, from which follows that 
tlie six atoms in question arc situated in a plane and may be 
represented by a plane figure : — 

K,C-R. 

The chief consequence is that as soon as the two atoms or 
groups attached to each carbon are different, two stereo i.sonuTs 
may be looked for 


Siic’i h ,s bt'cm found to be the case, fumaric and maleic acids, 

H*C‘COaH HC-eXVi 


IlOgC'C'H 




forming the oldest and one of the most simple examples; the simplest 
is a-chlorpropylene (Hj,(:)HC:CX-lll. 

The nature of this stereo- isomerism is quite different from that 
in antipodes. There is no enantiomorphism in the supposed con- 
figurations, and so no rotatoi-y power, &c., in the corresponding 
compounds, which, on the other hand, show diffenmees far dwjHT 
tlian antipodes do, having diffiTtmt mcltir;;' points, solulnlity, heat 
of formation, chemical properties, &c., behaving in these as ^ordinary 
isomers. These isomers, having some relation to those in cyclic 
compoundr., may be also denoted as r/.v-(maleic) and /rrtw.<-(fumaric) 
forms, a close analogy existing indeed in those ring systems of which 
the simplest type is : — 



this has been realized in the x, 3-totramethyleno dicarboxylic acids, 
which exist io a trans- and cis-form 



Wien two double carbon linkings are present, as in IlgCiCiCHg, 
the four hydrogen atoms form the summits of a tetrahedron accord- 
ing tothedcvelojuneiit in fig. ; and consequently the introduction ol 
different grouiw may bring onantiomorjihism and optical antipodes. 
This has been realized in the compound i -methyl fvr/o*hexylidene-4- 
acetic acid (formula 1.), first jirejiared by W. H. l^Tkixi and W, J. 
I’ope in 1908, and resolved into its comptmeiits by fractional crystal- 
lization of its lirucine salt by Perkin, and Wallach, 'I'he 

substance resol ve<l by W'. March waUl and K. Mefli in 1900, which 
was regarded as this acid, was r<*aliy the isomeric i-nietliyl A3 
aT/e-hcxene-4-acetic acid (formula 11.), which contains asymmetric 
carlxm atoms (Sfie Juurn, Chem, Soc,^ 1909, 95, p. 1791; cf. ibid., 
1910, 97, p. 4R6). 


H,(X 




HA 




T. 




CO,H, n" 


X' 




cu/ 

II. 


CCIIyCOaH 


8. Numerical Value of Optical dotation . — To express the value 
of optical rotation eithcT S])ccific or molwular rotation may be chosen, 
the first being the deviation cau.sed by a layer of i decimrire in length 
when the substance in question is supposed to be present with specific 
gravity i, the latter is this value multiplied by oiie-luin lreilth of 
the molecular weight. SjK^cific rotation is indicated by [ajp, where 
the suffix indicates the wave-length of the light in question, 1) luring 
that of the sodium line, and t the tem])crature ; pi]', is the corre- 
sponding value of molecular rotation. Both values vary with the 
solvent used, and probably are most adapted to solve probhrms 
touching relations of rotatory powen- and configuration, when they 
apply to extreme dilution in the same liquid. 

One of the most general rules, relating to rotatory jiowcr, is that 
for electrolyte.^, i.e. salts in aqueous solution, viz. the limiting rota- 
tion in dilute solution only depends on the active radicle. Oiiflemans 
found that for such active bases as quinine in its salts with hydro- 


chloric. nitric, chloric, acetic, formic, sulphuric, oxalic, phosphoric, 
perchloric acids the specific rotation (calculated for the base) only 
varies from to -288®; 11. H. Pandolt found the same thing for 

active acids, the mono lithium, sodium, potassium and ammonium 
ta^.ates varying only bi'twt'en 27\'i° nml (calculated for the 

acj(l). A correspond iug rule may bo ONpoctoil where luith base 
and acid have rotatory T>ower ; tht molecular rotation will be the 
sum of tho.se for base and aciil in salts with inactive radicles. Fach 
of tlie.si* rules fiiuls siiflicieiit explanation in Arrhenius's view of 
electrolytic dissociatiiin, which admits that diluted electrolytes 
are sjdit u]» in th<‘ir ions, and so llio salts of tpiinino (Q) owe tlieir 

rotatory power to the ion QH, thost^ of acid tartrates to the ion 
cjuiiiim' tartrate to both. 

Witii lion electrolytes relations are It'ss evident. One gi'iieral obser- 
vation is that non-satiujition, t'sjiecially cyclic structure, augments 
rotatory ]>ower. The saturaltHl compounds, hyilroi-arluuis, alcoliols, 
ethers, amines ami acids rarely show sptu itic rotations l»iglu*r tliaii 
10®, ami some of them, as ju.iiiiiite, Cll.Ol l{CIT(^H)4ClTy()lI, 
for instance, show such sm.ill values tliat oidv a more thorough 
investigation, due to the theoretical ])robal>ility of rotatory powers in 
asymmetric natural jirodiicls, has delected tlu‘ ojiticiil activity. 

lliisaturaictl comjuumds generally show larger rotative j)ower.s; 
amyl alcohol with produces an ahh'hyde witli i‘,”; succinic 

(diamyl) ether with 0” produces funuiric (dher with 13' , Ac. Cyclic 
configuration especially h?atls to the highest value.s known ; tlie 
lactic acid with 3® leads to a lactone witli — 

H3C -011*100 

I I 

ooc- iic-iuij,: 

mannosaccharic acid, HO.jC(CI lOlll^CO.^l 1, to .a dihicbme (with 
two rings, formed by the loss ot two moTir.tiles ol w;i.ti ij uitli 202'*, 
whereas the original acid only shows a small nitation, 

A second conee]>tion, wdiich coniiei ts rotation with coiifigiiraticm 
ill non-electrolyies, is due to Alexander Crum Hrowii and 1'. A. 
Giiye. It starts from flie simple assiimi»tion that, as rotatory power 
in due to the dilierence of the tour gm^ijis around the asynimelnc 
carbon, so its amount may Ct>rres])ond to thc' amount in this. So, 
generally speaking, lake .some projierly, denoletl by I’l^, .. 

respectively, a fimctimi 

(K, - 'k,,)(K, - K,)(K, - KJdC, - K„)(K,,, - K.)(K, - K.) 
would express what is wauted. It becomes /no when two groiip.s 
are eciual ; it changesits sign, retaining its value, wlieii K, is inter- 
changiul with K.,, Ac. The cliiel difiiculty in ap]>lie,ation is to 
])oinl out that ]>ro]M‘rty wiiich is here dominating. It lias been 
su]>iH»sed to be weight, and then the abovi* expiessioii divided by 
(K^ |- K., -f K., I KJ** might bit jaiqiortional to iqs'idtic rotation, 
'fhis e.x))Tains, lor instance, that in the homologous series ot glyceric 
HO Cl 1,01 1 

etiiers C , augmenting liie. heaviitst group, ‘COoK. first 

II " CO„K 

augim-nts the specific rotation, wdiich then ))asses through a riiiiimum 
(the thi'oretical limit being zero) : 

JCtIuTot luetfiyl, ethyl, ]»H»pyI, butyl, hexyl, octyl, 

Wi, - ~4-«^ * 9'A - l2•9^ • 13*2', - in-'z. 

Hut the serious olijection is met tli.it groups of eipial we’.ght and 
diilercnt siruclure olten .allow eonsideiable rotatory power as in 
methyl acetylamygdalate, with - i4<»', though in the formula 
C„HflHC(0C2ll»0)(C<\,Cll;,) the tliinl and iourlh groups are ol equal 
weight. It is in this way es]*ecially lliat oUkt projierties nnglil 
))!• tested, siicli as voliimi' or density, and perhaps qualities ielat**d 
to light, such as rdrm tive power and the (liehctric eonslant. 
Attein])1.s to coniO'Ct the rotatory powrT of a conqioiind with 
mme asymmetric carbons to the action of eac h of these separately, 
by the so-called (q>ti(.al superposition Jiave not l/eeii very suc- 
c.es.stiil. In tier four slereo-isouuTic acids Ct^gII(CH^ d !).,( I L< )l I of 
the following configurations 


CC),H 


C(),H 

(XUl 

j 


I 

HCOH 

HOCH 

1 

HOCH 

HOCH 

j 

IIC( )il 

HCOH 

j 

HOCH 

[ 

j 

HOCH 

JICOH 

j 

HC( 'll 

HOCH 

1 

HyCOH 
baraljoiiic 
acid , 

j 

nfo]i 

f/ribonic 

acid, 

j 

JLC(Jii 
c/ lyxoiiic 
acid, 

j 

HyCOH 

xylonic 

a.:id. 


We might .sup]>ose the iqqxT asymmetric carlxm to jirodiice a 
rotation i A or - A, the other -f H and i C. 'I he rotatifins then 
were A - B - C, A | B + C, - A - H d’ C and -Ad V - C or 
zero in total. This siij>)K)sition is in so far ndated to that of Crnm 
Brown and Guye that it admits that the smallest conceivable 
change, t,e, .stereo- isomeric change, in 'me groui> does not influence 
the rotation caused by the asymmetric carbon attached to it. It 
has not been tested" in this case, fmt substances as propyl- and 
isopropyl-glycerate only differ in specific rotation from - 12*9® to 



894 


STEREO-ISOMERISM 


— I x*8^ and might prove identical in the same solvent; the sharpest 
test might be afforded by propylisopropyla-ciic acid, 

9. SUric Hindrance . — The difference in the relative ^sitions of 
atoms not only explains the different behaviour of optical antipodes, 
as l^s been indicated, but also gives some indiciition where no optical 
activity is concerned. 

In the stereoisomerism of ethylene compounds, taking maleic 
and fumaric acid as examples, space relations cliieffy indicate that 
in one of the two the carboxyl groups COuH are nearer. Such 
seems indeed to cliaracterize maleic acid. It easily gives an an- 
HC-CO 

hydride oJ the cyclic formula |] \o and, inversely, when cyclic 
HC -CX) 

compounds such as benzene are broken down by oxidizing agents, 
it is maleic and not fumaric acid that appears. On the other hand 
the presence of the two negative carboxyls makes maleic acid the 
stronger acid but less stable, with a pronounced tendency to change 
over into fumaric acid; this goes hJind in hand, according to a 
general rule, with smaller heat of formation, lower melting point 
and increased solubility. 

In the cyclic compounds analogous phenomena occur. The for- 
mation of lactones, i.e, cyclic anhydrides derived from oxy-acids by 
interaction of hydroxyl and carboxyl, presents one of them. In the 
oxy-acids of the fatty series a particular feature is that from the 
isomers, denoted as a, ^ and 7, &c. H0.2C C110H{CH..)„CH.„ 

H 05 jC-CIl/CH 0 H-(CHa)„-,CH 3 . H02C (CH.J,*CH0H(CHsj)„ 
the 7-compounds mosc easily form a lactone, though in the a-series 

carboxyl and hydroxyl run nearer. 
The tetrahedral arrangement, how- 
ever, as shown in fig. (>, explains that 
A, one of the groups attached to the 
carbon atom is fairly near C5, one 
of the groups attached t(» the carbon 
atom C4 (the angle A being 35®); A 
would correspond to the hydroxyl 
forming part of carboxyl around Cj ; 
Cft to the hydroxyl linked with the 
carbon atom in the 7-position. 

A third consideration on analogous 
ground is tliat of “ steric hindrance.*' 
It was introduced by Victor Meyer's 
discovery thiit deriv€"tives of ben- 
zoic acid, having two substituents 



Fic. <). 


(X and Y) in the immediate neighbourhood ol carboxyl : — 

^OaH 



arc unable to form ethors in the ordinary way, by treating with 
methyl alcohol and hydrochloric acid, whereas the isomers having 
only one of the .Kubstitiicnt s Y in 4 (X in <») readily do ; it was suggested 
that the presence of X and Y near COJl prevented the access to the 
latter. This argument has not been “coinpletely established, but a 
large amount of quantitative corroboration has been brought to- 
gether by N. A. Mcnscliutkin, who has found that in alcohols the 
more the' hydroxyl group is surrounded by substituents (for instance 
CHo) the slower csteril'ication (with acetic anhydride 111 acetone at 
100®) takes place, the ratio of rates being 

Methyl alcohol H.jCVC’d 1 . , . 100 

Ethyl alcohol H.,C (:il.. 011 . . 48 

Dimethyl carbiind (H. ,C)j,C H OI 1 . . 14 

Trimethyl carbinol (lij,C)yC’OU . . 0 8 

Stereo-isomerism in Other Elements. 

Phenomena analogous to those observed in caibon compounds 
might also exist in derivatives oi other quadrivalent elements; and 
only the relative stability of carbon- compounds makes every form of 
isomer, which often is unstable, more easily obtainable in organic 
chemistry. Nevertheless it has been possible to obtain stereo- 
isomers with different elements, but, as expected from the above, 
especially in derivatives containing carbon. Some of them have 
the character of optical antipodes and are more easily considercxl 
from a thcoietical point of view; others have not. 

I. Optically Active Stereo-isomers . — Most closely related to the 
phenomena with carbon arc those with sulphur, selenium, tin and 
silicon, when these elements behave as quadrivalent. S. Smiles 
{Journ. Chem. Soc,. iqoo, 77, ])p. 1072, 1174; 1905, 87. p. 430) split 
up such derivatives of melliylelhyl-thetine as 

CHsv ,XH,‘CO-CyH, 

CH., 

obtained by condensing methyletliyl sulphide with w-bronuiceto- 
phonono, by means of the salt with (f-broiiiocamphosulpUomc 
acid, into optical antipodes. 


W. J. Pope and A. Neville {Journ. Chem, Soc., X902, 18, p. 108) 
succored in the same way with a selenium compound 

XHaCOgH 
iSe<( , 

H,C^ \Br 

W. J, Pope and S. J. Peachey {Journ. Chem. Soc,, 1900, t 6, pp, 42; 
xz6) with a compound of tin (tin methylethylpropyl iodide) 

HyC/ \l ; 

Kipping [Journ. Chem, Soc., 1904, 20, p. 15; 1907, 23, p. 9) with 
one of silicon (lienzylethylpropyl .silicol) 

c„h,(:h/ \oh. 

These facts may be explained in the same way as with errbon, by 
admitting tetrahedral grouping. A special feature, however, 
wanting with carbon, is that compounds with one atom only of the 
element in question have been obtained as antipodes. A second 
observation of some interest is that the compounds in question 
are electrolytes and that, as in solution.s, where they are split up 
into ions, activity must be due to the last, the ionic complex, for 
instance, RjRjjKyS, must cause optical rotation. 

Optical antipodes have also oeexi obtained with quinquevalcnt 
nitrogen in compounds of the type: K,R»R.,R4NKn. Le Bel 
observed these in nictliylethylproi>yl-isobut)djim'monium chloride; 
since then Pope and Peachey and Wedekind studied the same 
question more thoroughly, and as a general result it is now .stated 
that ammonium compounds with four different radicals behave as 
asymmetric carbon compounds. The explanation may be that the 
four radicals arrange themselves in the two possible tcjtrahedral 
configurations, and that the fifth element or group, e.g. chlorine or 
hydroxyl, more loosely linked, finds its fittest place, as shown in 
figs. 7 and 8. 




2. Stereo-isomers without Optical Activity . — The chief cases here 
l>elcmg to the derivatives of nitrogen with double linking and the 
motidlic compounds wliich have been chiefly studied by Werner. 

The nitrogen compounds showing stereo- isomerism belong to two 
classes, according to the structural formulae, containing C:N or 
N:N; in their general beliaviour they seem related to the ethylene 
derival ives. 

The first group was delected by Victor Meyer and Goldschuudt in 
CVlftC:NOH 
benzildioxime : | 

C«HftC:NOH. 

loiter inveslitrations, especially byllaiitzsch, showed that a groupuig 

RjCRy R^'CRj, 

x-lr N-x 

gives rise to stereo-isomerism, the supposed difference being that 
X is either more close to R^ or to Rj,. This peculiarity is observed 
;n the aldoximes and ketoximes, derived from aldehydes and ketones 
on treatment with liydroxylamiiie, and the two simplest exiimples 
arc ethyl -aid o.Kimc liyC’Cli:NOH, and })henyl-bcnzyl-ket oxime. 
(CrtllJ(C,ill,CiyC:N011. As the behaviour of these stereo-isomers 
much resembles that of ethyknie-compouncls, they are often indi- 
cated as cis- and trans-forms.' 

The second stereo-isomerism in nitrogen -compounds was detected 
by Schraube in potassium benzenediazotate, and may perhaps be 
reproduced bv the following symbols ; — 

and 

KON NGK. 

The last group of stereo-isomers, in which insight is most difficult 
yet, is that of Werner’s complex metallic compounds, observed with 
coball, platinum and chromium. No enantiomorplious character 
throws light here, and there is no relation to ethylene derivatives. 

With cobalt the fact is thiit in the hexammonic cobalt salts, e.g, 
Co(NH5,)aCl.H, when NHjCl is substituted by NOg isomerism appears 
as soon as the number of substituents is t\vo; Jorgensen's fiavo-sahs 
Co(NHji)4(NO.i) 2C1, and Gibbs’s isomeric croceo-siUts offer examples. 
Werner puts Jorward that a grouping of (NHj)g at the summits of a 
regular octahedron around Co may explain this. 
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Platinum compounds such as (HaN)a PtClg have been obtained in 
two forms, Werner admitting here the following plane configura- 
tions 




and 


CL 




NH, 


HjN'' \NH, HjN/ Na 
Chromium shows a behaviour analogous to that of cobalt, and 
analogous space-formulae may be used here. But , in a general w^ay, 
at present it is extremely difficult to decide upon their value. 
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P. Walden, Handbuck der Stereochetnie (1894), with the two supple- 
mentary volumes (by Bischofl) entitled Materialien der Stereochemie 
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der Stereoehemie (1904), and Werner, Lehrbuch der Stcreochemie (1904). 
Other works are ; ‘H. Landolt, Optische Drehungsvermdgen (2nd ed., 
1898) ; Eng. trans., Optical Activity and Chemical Composition (1900) ; 
J. H. van’t Hoff, with a preface by J. Wislicenus, Die Lagerung der 
'Atome in Raume (3rd ed., 1908), Eng. trans. (with an appendix by 
Werner dealing with stereo-isomerism among other elements), by 
A. Eiloart, entitled The Arrangement of Atoms in Space (1898); 
J. B. Cohen. Organic Chemistry (1907). pp. Pamphlets, Src., 

dealing with special subjects, arc W. van R>m, Die Stereoehemie des 
Stickstoffs (1897); E. Wedekind and Frohlich, Zur Stereoehemie des 
funfweriigen Stickstoffs (1907); Jones, The Stereochemistry of 
Nitrogen,*' Brit. Assoc. Rep. (1903)! M. E. Scholtz, "Die optisch- 
aktiven Verbindungen des Schwcfels, Selcns, Zinns, Siliziums und 
Stickstoffs," Ahrens' Sammlung (1898, 1907); A. Ladenburg, " tJber 
Racemie," Ahrens' Sammlung (1903) ; Meyerhoficr, Gleichgewichte der 
Stereomeren (1907) ; lectures delivered by Walden and Werner in the 
German Chemical Society {Ucr., 1905, 38, p. 345; 1907, 40, p. 15). 
For the stereo-isomerism exhibited by ammino compounds sec 
Cobalt and I^atinum ; also Werner, Ann.^ 375, j). i. Recent 
progress is reported in The Annual Reports of the Chemical Society 
(annual since i9<^4)- (J- H. van't H.) 

STEREOSCOPE (Gr. (rrepetUf solid, erxorretp, to sco).^ The funda- 
mental property of .stereoscopic vision, or simultaneous vision 
with both eyes, is the direct perception of the relative distances 
of near objects. Of course, ideas of the different distances of 
objects also occur in vision with a single eye, but 
these are the result of Other experiences and 
considerations. These representations are also 
not always unequivocal (sec fig. i). For 
instance they may arise from the former know- 
ledge of the shape and size of a distant object, 
from the partial covering of one object by 
another; and they very often occur where 
stereoscopic observation fails; this latter is involuntary, i.e. the 
observer is unconscious of it. Wc will now investigate the 
conditions necessary for the perception of depth. 

If the head is held still only one portion of space can be 
observed stcrcoscopically. The single eye, when moved, sur- 
veys, including indirect vision, a field which measures 180° 
in a horizontal direction, and 135® in a vertical direction. The 
two fields overlap and a smaller conical space is formed, with 
the nose as vertex (B V S. in fig. 2), in which both eyes can 
see simultaneously ; and outside this .space stereoscopic vision is 
impossible. The shape and size of this .space are very differ- 
ent in men and animals. According to Armin Tschermak the 
horizontal extent of the space surveyed with both eyes is only 
34^^ in a rabbit as compared witli 90^ in man, 1 5^' in a fowl and 
alx)ut 5° in a carp (measured in water). There is a further 
difference between the eyes of men and animals. The optic 
axis of the eye is the line joining the centres of the curve.s, 
but the direction in w'hich the eye can see most clearly does 
not always coincide with this, being determined by the spot 
on the retina which is most susceptible to light, the so-called 
yellow spot {Foim^ F in fig. 2). In man this spot is still near 
the axis, although not always exactly on it. It is not perfectly 
known how it is situated in animals, but in many the axes of 
the eyes diverge (especially strongly in geese), and the por- 
tions of the retina utilized in stereoscopic vision lie far distant 
from the axis, as in many animals the eyes are only slightly 
movable. 



1 The subject of stereoscopy has been extensively developed by 
the author of this article, w'ho, curiously enough, having lo^t the 
sight of one eye through an accident, could no more enjoy the beauties 
of stereoscopic sight — ^E d. 


Every time that the eyes arc directed on one spot (P in 
fig. 2) this point is seen simply, together with a number of 
other points which together form the so^alled ** horopter.’* 
According to Joh. Muller, Helmholtz, Hering, Volkmann and 
others, these are those points of the object-space (e.g. Q and R 
in fig. 2), whose images fall on identical or corresponding spots 
on the retina, by wdiich are meant those points on the retina 
whose nerve filaments are united and which are equidistant in the 
same direction from the centre of the yellow spot (see Evk; 
Vision). The horopter varies according to the position of the 
fixed spot in the object-space; for example, it is the ground 



itself for a man standing erect and looking straight ahead. All 
()l)ject-points situated outside the horopicr fall on points of the 
retina which are not identical, but the two images are only 
seen as real double images in exceptional cases. As a rule the 
effect is that these points are also .seen simply, but at other dis- 
tances than that of the fixed point P. Th(j differences of the 
images arise in the moving of the image-i)oint.s in th(^ direction 
of the connecting line of the two eyers. For this reason the eyes 
cannot recognize the space btitween parallel shining telegraph 
wires if the connecting line of the two eyes be paralltd to the 
wires, whilst the perception of the depth occurs involuntarily 
if the connecting line of the eyes is more or less perpendicular 
to the wires. These differences of images which havit been mpi- 
tinned are therefore necessary and are sufficient for the perception 
of depth. The explanation that th^^ perception of depth was 
due to a difference between the two retinal images was first 
given by Ch. Wheat.stone in 1833; but it was contradicted by 
E. Briickc (1841^ Sir David Brewster (1843) and olbijrs, who 
stated that when observing an object the angle of convergence 
of the axes of the eyes continually changed, and through this 
and also by the exertion of the muscles and the accommodation 
of the eye there was a simultaneous touching of the object, 
which gave rise to the perception of its depth. This latter 
theory, however, was contradicted by H. W. Dove, who showed 
I that a stereoscopic viewing was also pos.siblc with momentary 
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illumination of the object; and still less does it agree with the 
fact, to which Wheatstone first called attention, that facsimiles 
also have a stereoscopic influence, in spite of the fact that the 
images retain their position on the retina unchanged. Numerous 
experiments show the same result, and it follows that even a 
change of the angle of convergence is not always observed as a 
change of depth. 

There are two kinds of stereoscopic vision, direct and in- 
direct, according to whether the point seen indirectly, e,g. 
H in fig. 3, is compared with the fixed point V, or with another 
point seen indirectly, e.g. J in fig. 3. In both kinds of stereo- 
scopic vision the exactness of the observation of the depth is 
greater as the point J approaches H, and the point H approaches 
P. As a matter of fact a man^s eyes arc naturally never 
perfectly still. They move in their sockets, and the point P, 
where the axes intersect, is continually cluinging. Direct 
stereoscopic vision arises from indirect stereoscopic vision and 
vi('e versa, and the accuracy of the discernment of the depth 
increases and decreases. As in this the eye docs not revolve 
round its lens but round the centre of the sphere situated 10 mm. 


J 



behind it, the entrance-pupil of the eye moves slightly to and 
fro and up and down, and many experiments have been made 
to produce a perception of depth for a single eye from the 
relative movements of the images consequent on this motion. 
As these movements of the images only r jur in indirect 
vision, it can be understood they are 1. )t sc' 1 by most people. 
This, however, euiinot be regarded as jut actual perception of 
depth, because th(*se viewings necessitate a consideration for each 
individual interpretation, which is quite foreign to steref)scopic 
vision. 

Indirect stereoscopic vision is of great importance. It makes 
it possible to recognize any sudden danger or obstacle outside 
the direction in which one is looking. Even with the stereo- 
telemeter (see below) the position of the range through which, for 
example, a bird flies could not always be accurately given if 
one were solely dependent upon direct stereoscopic vision. 
If the attention and eyes are directed upon a certain object, 
as, for instance, in manual labour and in measuring the image- 
space with the so-called “ travelling mark ’’ on the stereo- 
comparator, then direct stereoscopic vision only is concerned. 

Stereoscopic vision is in many ways similar to the monocular 


observation of a preparation under the microscope, and yet 
there is a great difference. In an unchanged focused micro- 
scope it cannot be distinguished which of the indistinct 
objects are above and which arc below the plane focused for. 
In stereoscopic vision, however, this can be seen directly. 
How does tliis happen? Why does the point H in fig. 3 
appear behind and the point V in front of the point P when 
both eyes are fixed on the point P ? 

As is shown in lig. 3 the image-points on both sides lie farther 
a})art for H or nearer together for V than the image-points for P, 
and for all the points on the horopter (Q, R, S, T &c.), whether tlie 
points H and V are situated inside or outside the lioropter. In 
other words, if the i)Oiiit H be formed in the objcct-sj)aee by the 
moving of the related jxjints Q (or K) towards II, then a movement 
of the image-point takes place in the right eye (or the left), in both 
eyes in the dirtxtion of the nose, so long as the point 11 is outside 
the horopter. On the contrary an external movement of the image- 
j)oint, t.e, towards the temples, takes ])lace wlien the i)oints S and T 
are substituted by the point V situated inside the horopter. This 
differentiation of the retinal images of the points 11 and V rtispcctivclv 
inside and outside the horopter must suffice, and the question as 
to how the idea of space is conveyed to the brain is a physiological 
and psychological subject. 

If the imag(js of the line ITl in both eyes (or of the line PV) are 
very different in length, the double images of the point H (or V) 
are seen without great attention. But the stereoscopic effects 
are in these cases always the same as before. There is, however, 
an exception in which the observer secs only two images and in 
which stereo.scopic observation is completely excluded. This 
exception is important, because it occurs in the space in the 
immediate proximity of P. If for example the second point 
(IP in fig. 3) is situated behind or in front of the point so that it 
falls between the two optic a.xes, or on one of them, then only double 
images can be seen, either of 1* or oi H', according to whether the 
optic axis cuts at P or H', or double images of both points if the 
optic axes intersect at any otlicr point of the line PIP, but tlia 
representation of the difference of depth of the two ixiiiits P and H' 
is never obtained. 

This fact can be easily realized if a stick, a lead pencil, be 
held before the eye.s of an observer with good stereoscopic sight 
so that its lengthwise axis falls exactly on a point between the eyes 
or in the middle of one of the two eves. The double images can be 
seen still more clearly if two small bails on thin threads are suspended 
behind one another so that their connecting lines retains the jiositioii 
mentioned above, in this exp<Tinient it can be seen directly liow 
inconvenient these double images arc to thc^ observer. 11c involunt- 
arily tries to evade tluuri by moving the head. The reason for this 
is that, when P (or H') is fixed, the images of H' (or P) arc always 
separated from one another by the centre of the yellow sjx)t. Tiie 
distances of the two images from the yellow spot have consequently 
opposite signs, wliilst for all other objects {r.g. 1:1) which lie out.^,idc 
the tw'O a.\es the distances have the same signs. The difference 
of the sign is, however, not alone decisive, for if the connecting line 
1*1 P is moved a little higher or lower out of the plane FPE the signs 
remain difierent, but the stereoscopic ellect is immediately regained. 
Therefore in all cases in which the connecting lint? I* 1 P is seen with 
one eye as a point and with the other as a line, or with both eyes 
as a line, but from two dianu'tricaliy opposite side?i, there is no 
stereoscopic ellect, but double imagt?s are seen; and that for stereo- 
sct)pic observation it is e.«sential to sec the connecting line PIP 
with both vyes simultaneously from one and the same side, from abo\'t? 
or IkjIow, from the left or the rigid . 'J his condition is provided 
for in the stcret)telemcter bv the arrangement of a zigzag measuring 
scale, so that the connectin ' line of the marks slightly ascends. 
Care must be taken when using this instrument (as also when 
Uv'^mg any stereoscopic measuring instrument) that the index banes 
close to or above tlie object to be measured, so that the latter i.s 
only touched and in no way cov(?red by the mark. 

The power of perception of depth in man is most accurate. 
This has been ascertained by the approximately ecjual keenne.s.s 
of vision of all normal-sighted peofWe and by the intcrpupillary 
distance. The angle which serves a.s a measure for the keen- 
ness of vision is that under which appear two neighbouring 
points of the object -space which are still seen by the single eye 
as a double point ; according to the older experiments of Helm- 
holtz, this angle is about i'. When measured on the retina 
the keenness of vision is determined by the diameter of the nerv'c 
filaments situated in straight rows close to one another in the 
fovea (fig. 4). The diameter of these filaments amounts to 
roughly 0*005 nmt., or in angular measure i'. More recent 
; experiments for keenness of vision and power of perception of 
‘ depth have given considerably higher values (Wulfing, Pulfrich. 

1 Heine and others); thus Pulfrich in 1899, when first introducing 
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stereoscopic instruments for measuring distance, proved that 
as a rule persons wiih normal eyes have a power of perception 
of depth of 10'' and still less in unrestricted vision. This is 
explained as follows (Hering, Heine):— 

It is imimport nt for oercoption whore the filament mentioned 
above is illuininated. in order to see two objects iyini; close to 
one another it is not cssc'ntial that t'nc two imai'C-poiiits should 1 c 
separated from one anoUsT by the distance of the l*.vo nerve ida- 
ments 0/ the eves. Tins linjrpcns whenever the line senaratiny (wo 
objects passes throuijjh the two points (see df:. 4). It is natural 
that the perception o£ deptn has no fixed limits, fvor the position 
of the images sliowii in n.j, 4 chmiycs with the movement of the 
eyeball, and tiie closer the two points arc to one another, the more 



Fig. 4. 

rarely it occurs. If the nne.le of convergence of the 0]>t!C axes s-r a. 
the (avera,-;'!?) distance between tlie eyes 1/ ^ — i' 

relatively 1 : 7000 (the perception of cJcjith easily attained l>v 
normal 8i;;ht) and E ** tlie normal distance of the point P from 1> 
in fig. 2, then from K ^ E/A, the change of depth givesi ; — 

<fE ^ B . «/A‘' E . «/A rr: E" . 

If the an^'lc A has the value 8 then all perception of depth ceases. 
At this distance objects arc only still distinguishable from those lyinj' 
behind them, which together form a surface but cannot always be seen 
as a surface, because our representations of the depths of clistant 
objects arc not cxchisiveh* controlled by stereoscopic sight, This dis 
tahcc is called tlio melius of the stereoscopic field, and is calculated bv 
the formula R -- wlioncc i< = 450 metres, b'rom the ab«>v(» 
formulae it can be directlv seen that the variation dK iiKTeaf’.(*s 
with H'-*, and the ]>ro])ortional variation dU/'R increases with K. 
The numerical values can be easily calculated wiicn eitlier A or 
K is given thus : 

c/F. T: S/A or flfE/E « E/R. 

The limits of stcrco.scopic vision defined *abovc am be extended 
and under the name of “ .stereoscope every biruicular in- 
strument is included which serves this end. Those instruments 
should first be mentioned which have restored the more or 
less lost power of stcreoscc/pic vision. It is ncce.s.sary for those 
with normal sight to wear spectacles when the eyes cease to 
accommodate themselves to objects near at hand. Spectacles 
wliich only cover the lower half of the eye and leave the upper 
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A. 


A’. 


a; 


Fio. 3. 

half free to look out into s[;i>cv u":'' bwiit. For those who 
have been operated on lor caiarrct, aiid f> r e:vC(:s.sively slx/rt- 
sighted persons, the ‘‘ ttkicopc-.';pcc;ti,(.y..s dv.v..>cd by v. 
Rohr (of Zeiss, Jena) arc a grer^t aKHisU Lce. Tiure are two 


methods of extending the limits of stereoscopic vision and of 
incroasiug the accuracy of the perception oi dcpdi : (i) by 
augmcuiing tlic keenness of sight by the aid of a pe or 

microscope, and (r) by increasing the inlcrpujiilKiry di tance 
bv several reflections after the plan shown by Helmholt?; in bis 
u.’irror slQ-roc-scopc (1.^57) (sec fig. 5)., ''Vhen binocular tele- 
scopes arid microscopes arc used, erect images are formed w Ian 
the two inslrumcnts ore conligucii.s. If tliis is not ibc ease, 
the order id depth is reversed and the same false or p^;evid.^- 
images arc formed as when the pictures in a stcreoscc pie ^'u■\v 
arc interchanged or a correctly combined stereo.w‘< pic plv.turc 
is observed in a so-called psciido-Sienosci^pe. li. liuwivtr, 
in this case the axes of both instruments intrr.si'cl in front of 
the eyes, then reversed pictures arc obtained, but the correct 
order of depth is recovered. 

Telescope mncriiiiication (m limes) anil bn'^o mn>:‘rilieniion 
times) bnn;4 the radius R of the BteiTosco]»i.. held io w i v tiuu ^ 
respectively the vr.luc above given, and if l*oth arc siniultnneou^lv 
active to inn times. The errors (or a rerlaiu dislauce 1^ ai(‘ nc^'ord- 
iii'-dy reduced to i/mn. Of course these exnedients do n<»t ineiease 
Ilia ‘capability of the observer, but the values of the convci^Ter.ce 
angle A and S in the obicct-space are dill uu\t. It i:; therctor'* 
quite natural that the thrce-di’iicnsionnl im;i;:es. which appear in 
5 binmular vision-space cf the obs-rvir. \aiy with ri l'Tence to 
sir diiiionsions and the dt^tance of the sL]tarato parts liom each 
111 this ri'spoct the action of the base majmillcatinu is 1 inula - 
r (lillcreiit from that ol the telescup- inngnifuati.Mi. lUdh 


quite 
the I 
their 
other. 

niontallv . . , 

brini; tlie objects »« or times rej^pretively nearer to I he r-bseA-er, 
but in the first ease the areal dimensions are diipiinshed in tlu' satn** 
pro]>ortinn as the distances are lessened, v, l.ilst in the oil » 1 < H ft 
real dimimsHms remain unchanged. In the liiy.t case the - 
dimensional iiiUtj.c is a luodil proj>ort innately dinunishoil in all its 
dimensions and hroiit’hl nearer to the ot)servert in thf‘ olliri u-e 
th.e olqccls ajipear pushed toj.^ether to the front like th(‘ winp..'^> 1 

theatre. Tlie remark n^nde In Helnilinllz's iV.v.weAvvVvd 
that when, m — n the llirec-dimensioiial imai.e would look like th- 
ol'icct seen without anv instrument at: a distance of i/v is cons''- 
(iijently not cornet. VVhat is riue.arkaMe is that tliis observatu'T., 
to which ns a so-calh'd *' Helmholtz rule " ;:n at iniportam c war for 
a Jonfj while attached, and to a certain 1 '.tiMit still is, do<'s m 
ct»rn‘ctly oKprc.ss the views of Hclmholiz, \Nl'.iih he stalcvi very 
(h arlv jn Ills earlier ef;;:av on the U'Ie-.stcre<r cojic. and which a/.;rr; 

111.' e,;pl.ina1ion here piviui. 

Spectacles nd iimcanilar telescopes wcw. ibc fir.sl binocuhuP 
in.stnunenl-> n'omu.au Instkumj.n i ). 'lli-- latter with 

diroiruitlc b. . ' led already iHcn eons ri’^ led in tlh- 171I1 1 

iSili cenUnii i. 'i he Hutch double-Uli •e<.pe f(*pera gl'’- * ' )» 
wnii'h were almo.'i t.\elusively u.sed up to llu* ’nimties of 'Ic* 
loth century, wire intnalured in the ■lliii'tle.s by It. ^Vo.y - 
lilndcr. TIu* iuiK cular microscope apihy.r- d in the earlv Tula 
The intrudui:; i<»n of the Riuto prl.srn ir ridle.ctjous v. i h 
rcver.sivin of the pictun- and lateral transp -i ion of the ray.-) \>y 
Abbe in 1893 wa.s of great importance 
for the binocular tekM’of)c and micro- 
.scope It led tu t li( ciaastriiciion of the 
prism rK:ld-gia.sses and (dher telescopes 
w’liich, in comparison with the Galileo 
binocular tele.seojx-s t ill then In use, not 
only h;id a coosideraiily increased per- 
ceplionof depthbut als(/asub.slanliully 
larger field of vision. Similarly by 
in.serling the Pnrro inverting system 
bet ween the cyep.k cc and t he objective, 
the bim cular initTo.si.i^pe constructed 
by H. S, Greeno'Ugh and S. Czapski 
wa.s prodiiccd. Kecornly binocular 
glresses (after Frit -icli and Zt.’i.s.s) have | . ' '' 

C(>me into use for sliglil magnifications, , j \ \ 

in which, following tlie example give n — h7“ 

I p. h. j V, ■ p, 'h, j 



by Vvenham (1853), tlm interpupillary 
distance and the angle (j! convergence 
arc dimini.'-hed by four reflections (the 
course (A the rays n.v.-.rsed as in fig. 5). 

All of the instnnncnts mentioned aTxive 
a’ c used cxclu.'sivt I ' for tlio ob::crvation of tl.; .♦ liiacn;ilo/ial objects 
WiUi tvr'o eyes. Win alsf one first .si;. , . i lat Ihf ..c rputirJ 

impression could be produced by two -- • ; - i f t tuken 
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from two difierent points and he called the instrument a stereo- 
scope. Let us iihdffinc in fig. 0 a plane F/ Fg' between the two 
eyes Aj and Ag and the points P, li and V in the object-space, 
and on this plane the perspective projections oi P, H and V 
produced towards Aj and A^— asf, for example, by photographing on 
the plates I'\ and Fg with objectives Oj and Og at Ai and — then the 
object can be taken away and we obtain from the projections the 
Same spatial effect as when observihg the object itself. Tlie change 
of accommodation of the eye which, however, has no influence on 
the power of perception of tlcpth, is excluded, and a further 
diiicrence faccordin^- to I. 1 . C)j)T)el., 1^54) is that in unrestricted 
vision the image-points not situated on the yellow spot undergo 
sUght displacement in consequence of the difference of the position 
of tiie pupil and of the centre of rotation of the eye, which is 
taken as the centre of projection. This can in no way be imitated 
in the pictures, in order to obtain a stcreoscoT)ic effect from such 
pictures a])paralus is not always necessary. When the pictures L 
and K in iig. 6 are at a distance equal to that of distinct Vision, the 
stereoscopic effect can be pbtained by observing them when the optic 
axes of the eyes sim parallel, and if the picture.s arc interchanged, 
when the axes intersect. 'Phe second of these methods, which wc^ 
discovered by Wheatsteme, was later widely used for the ster eoscoj)ic 
observation of large wall jiictures. 



FlO. 7 . 


The 1853 model of the Wheat.stone stereoscope is shown 
diagram malically in fig. 7. This differs from the original 
model in that the pictures L and R 
can be placed at different inclina- 
tions to the mirrors s, and s,j and at 
different distances from them in 
order to obsenre the pictures under 
exactly the same inclination of the 
image and the same angle of con- 
vergence as when the picture was 
taken. Photographs with a large 
base line and converging axes were 
then often taken (in Germany first 
by L. Moser). This rniiror stereo- 
scope had no practical result worth 
mentioning on account of its awk- 
ward shape and of the difTiculty in obtaining equal illumination 
of both pictures. It was also inconvenient that the pictures had 
to be T)lac(?d separately and revcrsc;d in the apparatus. These 
' difficulties are for the greater part avoided m the L. Pigeon 
(Nancy, 1905) new mirror-stereoscope for 
large pictures, which can be purchased 
in book form. Fig. 8 shows diagram- 
mutically the arrangement by which One 
picture is seen direct and the other in a 
mirror (H. W. Dove, Sir David Brewster 
and W. Rollmann). The disadvantage^ 
attached to this, that the picture observed 
in the mirror must be reversed, am 
according to Piilfrich^ be obviated by 
rotating the correct picture through 180'’ 
in its own plane and placing it in the position of the picture 
and by using a so-call^ roof-prism in the ^lace of the 
mirror. 


tnJLim 


A. A, 

Fig. 8 . 


Incorrect stereoscopic effects easily arise when using pictures. 
If for instance the distance of a picture from the centre of projection 
is different at the time of Observation from what it was when the 
photognijih was taken (see fig. 9), objects appCiV to be cither too 
much in relief or too flat even in monocular \'isioii, just as when 
looking first through the obj'ectivc of a telescope and then through 
the cye])iece. An excellent example is p^o^ided b\' the stereoscopic 
obs(*rvalion of the moon, first perfom\ed bv Warren de la Rue 
(1858) to show that the three-dimensional image is modified by 
the altering the angle of convergence and by placing the pictures 
obliquely. If the pictures obtjiined with converging axes are placed 
farther apart on the same plane, the stereoscopic image of tiic moon 
has the shape of an egg; this, however, immediately disappears 
and changes into an ap])roximate sphere, if the picture be broken 
in the middle and both sides bent back. If the pictures are observed , 
as bv Warren de la Rue, in a Wlieatstonc stereoscope under exactly 
the same conditions as when the photographs were taken, the im- 
pression of a sphere is obtained. 

M.von Rohr (D/e binoeularen Iristrumente^ 1907) drew atten- 
tion to the optics of the older stereoscopi.sts and in particular 
to the works of ^^^heatstone, and it is to be regretted that so 


' This fact is published here for the first time. 


little notice was taken of these older works during the recent 
development of most binocular instruments. It would, however, 
be erroneous to demand that the above-mentioned conditions 
for the observation of three-dimensional images should always 
be considered. This is impossible, for example, in the stereo- 
comparator, in which the ihree-dimcn.sional image is only seen 
in portions and never all at once. Neither docs it conc^ 
stereoscopic measuring instruments, and it is a curious coin- 
cidence that the stereo-planigraph (see fig. 15) constructed after 
Whcat.stonc*s stereoscope, and correct as to the so-called ortho- 
rhorphy of the three-dimensional image, was of no use m a 
measuring instrument. 

A lens-stereoscope invented in 1849 by Sir David Brewster 
and constructed 'by J. Duboseq is very largely used. The 
causes of its success were its convenient form and the fact tl»t a 
series of adjusted stereoscopic pictures (landscapes, machines. 



&c.) coiild be observed in rapid succession. The SrewstCT 
stereoscope, by making an easy observation of stcreosoopic 
pictures possible when the distance between identical points 
on both iHctnres was considerably greater than that between 
the observer’s eyes, supported to a certain extent the in- 
clination of photographers not to detract from the pictures. If the 
lenses shown in fig. 10, on 
the focal plane of which 
the stereoscopic image is 
formed, are large enough, 
and the distance between 
the image-points and 
is not greater than the 
distance between the cen- 
tres of the two lenses 
(avoiding the divergence 
of the axes of the eyes), 
then the distance between 
the e^cs is secondary and 
the observxT sees the 
distant points with the 
axes 6f the eyes parallel. 

Th(?se apparent advan- 
tages, however, are counteracted by the defect that the picture 
seen through the lenses is eccentric, and consequently an 

ihcorrect impression of the picture is obtained and an alteration 

in the three-dimensional image occurs* 

WTieatstonc showed later in his coatrovensy with Brewster that 
this disadvantage in the leus-sicreoscope could be avoided by 


c d 

Fig. II. 

adjusting the lenses and distant points to the distance between 
the observer’s eyes. This same condition was fulfilled in the 
** double-verant constructed by v. Rohr and A. Kohler (1905), 
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im which the lenses, in accordsnoe with A. GuUstrand’a rule, are 
so arranged tliat tlie centre of rotation of the eye always coincides 
with the nodal point of the lenses. If cvcr\' one had the same inter- 
pupillary distance there W'ould be nothing more perfect than this 
stereoscope. , , , . 

If in fig. b the two pictures L ami K are interchanged in both 
juctnres (a or b in fig, ii), then the image-points for H arc closer 
together than those for V; thus in stereoscopic vision 11 appears 
in front of P, and V behind it. No change is made to the relief 
by turning the picture upside down (c and d in fig. ii). In fig. ii^/, 
the pictures arc in the same positions as when the photographs 
are taJocn (Fj, Fj, in hg. (>). Obviously transparent pictures can be 
easily reversed; m other case.s it must be effected by mirrors (Wheat- 
stone, Dove and others) or by an erecting reflection jirism. The 
Oi^nal unbroken plate (fig.xia) can be seen in the pseudo-stereoscope 
shown in fig. 12, and tlie correct relief is obtained if 
it is rotated about the connecting line of the two 
pictures before placing in the stc^reoscope. If a 
symmetrical l>ody be ol>sorved in the pscudo-stereo- 
Bcope, for examine a pyramid, the relief is still 
reversed. But if a jirism be dispensed with the 
object appears flat, and a i)lanc drawing apjicars 
in relief. 

These j)Scudo stereoscopic phenomena arc of the 
greatest importance for the study of the princijiles 
of stereoscopy, for they demonstrate that the j)cr- 
ception of depth can lie aided by a direct presenia- 
* tion and hindered by a reverse presentation. If 
FlO, 19. a jilatc of the dolomites, for examplt*, with a large 
base Jiije, arranged as in iia and lift, is taken, and the apparatus aiid 
the eyes arc dirt‘cted upwards, then the p-seudomorjunc image in 
space looks like tlic roof of a stalactite cave. On the other hand, 
when arranged as nr and 1 id tho image appears correctlyrcpreseiitcd, 
but it is a little more difficult to see the horizon in the for(?ground of 
the pseudomoi^)hic image. Reference can only lie made here to 
the physiologically interesting phenomena of colour- tones, which 
are a result of the chromatism of the eye and occur in monocular 
and binocular vision (Dove and, more recently, A. Briickiier). 

A comparatively simple solution to the problem of putting pic- 
tures seen in a stereoscope in motion is provided in the mulo- 
scope for a .single observer. The other problem — to make one 
«icr« 09 C(^)ic picture visible to several people simultaneously — 
can be met in various ways, most simply (according to Roll- 
maw fx853] JP’Almeidi [2858J) by portraying the two 
stereoscopic pictures in different colours one over the oilier, 
and giving each observp spectacles of different coloured glass for 
-each eye, with which it h only possible to see one piaiue with 
eftch eye. Another method suggested by I, Anderton (1891), 
in which polariztiiiun and a Micol prism must be used to 
separate the pictures, has met with little success, and F* £. 
Jvies’s novel proposal (1903) to separate thepicture.s when tdng 
laken^ and also observed, by a ruled grating placed immediately 
in front of the photo^uphic plate is not practicable. A method 
devised by D’ Almeida, which depended upon the alternate 
visibility of the two pictures, demands a mechanism for each 
observer exactly synchronous with the intermittent illumina- 
tion. This principle wias successfully adopted by J. Mackenzie 
Davidson and IL Boas (1900) for a direct stereoscopic observa- 
tion of Rontgefx radiographs. Immediately after the discovery 
of the Rontgen rays in 1895 £. Macli made stereoscopic 
investigations of these radiographs. 

The development of stereoscopy has in no way been uni- 
form; on the contrary, a long period, during which practi- 
cally no interest was taken in stereoscopy or stereoscopic 
phenomena, was preceded during the middle part of the jgth 
century by a period of universal interest. The reason for 
this was not so much the realization of the defects of the stereo-* 
scopes in themselves, and the trivial manner in which they were 
p] 3 X m the market, as, for example, a closing .stereoscope con- 
taining confectionery, as the fact that the public did not know 
how !to make use (ff the pictures seen in the stereosoDpe. This 
state of affairs was altered when Zeiss, of Jena, as a result of 
the investigations of E. Abbe and C. Pulfrich, succeeded in 
constructing apparatus which made it possible to measuic 
the three-dimensional images. 

The stereotelemeter, constructed after H. dc Clrousilliers’ 
ypa, appeared in 1899. Thi.s is a double telescope with the 
distance between <;he objectives increaised, and a number of ' 
rows of marks placed in the plane of the imag^* which a;. ^ 



real objects floating at fixed distances above the landvsoape, from 
which the distances of the objects in the view can \>e easily read. 
In 1905 Pulfrich devised a method of stereoscopic measurement 
which is specially interesting from a physiological point of vjeiw% 
but whicli can only be employed for isolated objects, such cis 
beacons, signals, &c. This method has the peculiarity that po 
marks are necessary for the measurement. The binocular tele- 
scope is so arrangwl that it always produces two tliree-dimcn- 
sional images of the object which is to be measured close to one 
another, which as a rule are seen 
as though they were at different 
distances and of different sizes. 

The measurement is made by 
causing the difference of relief of q. 
the two images to disappear cither 
by bringing the instrument nearer 
to the object or by readjusting 
the apparatus. The equal size of 
the two three-dimensional images 
can be regiurded as a criterion of 
their equal distances; and it is of 
further advantage to tho method 
that the images to be compared 
are equal as to definition and 
colour. 

A oonsoqucnce of theae instru- 
ments, which are cliicfly important 
for military surveying, was the 
Pulfrich BtePBocoinparator devisc'd 
in 1901, The stereoscopic measuring 
machine invented by H.G.Pourcadt; 
of Capetown (1902) is siiuilar to this in many points. These instru- 
ments inauguratf!fl the siiccossful mtasun.'nicnt of tlio disfancoR 
of distant objects and the ii.sesof stereoscopy wore consequently 
increased. Measnttment is not made of the objiH.ts themseivcH, birt 
on photographic plates which arc taktrn with special instruments— 
ficlcl- and sland-pliototheodoIiteH-rat tho extremities of a base- 
line which is always selected according to tho distanco of tho objoet 
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FiO. 14. 

and the e^cactitud^ ol measurement needed. For measuring the 
pictures a hinge ular microscope, adjusted to the dimeiisioos and the 
distance between the two jilates, is u.scd, and a fixed mark is placed 
in each image plane which comMne in bin*^ ' ^dar view to a virtual 
mask in tho tUDee-dimeiMuonal image. If the 2)latc‘s are correctly 
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adjusted, by moving the plates perpendicular to one another and by 
altering the distance of the 2)lates from one another, tliis so-callcd 
travelling mark can be j)laced on any point of the landscape, 
and then used for the measurement of solidity of the objects, or 
the production of plans and models, just as formerly, for 
example, the measuring staff was used for geodetic observations, 
with the difference that in the stereocomparator the mark is regu- 
lated by the ol^sorver only and is not hindered in its movements 
by any undulations, &c., of the land. 

Fig. 13 shows how the lateral movement of the mark twg trans- 
formed in a movement towards and away from the observer in 
the three cliincnsional image M. Fig, 14 shows the theory of 
measuring a stereo])hotogrriph. The axes are horizontal when 
the photograph is taken, and the jjlates are in one jdane. It 
shows the method of calculating the position of the i)oiiit P in 
the objcct-s])acc from the co-ordinates and of image-point 
on the left plate and the so-callcd i)arallel axis a Xj — x^; 
the last is constant for all points in the vertical i>lane GG 
through P at riplit angles to M^O^. The two microsco2)Cs in 
fig. really produce erect pictures, and the two plates are so 
pfaced in the stcreocomparator as to be seen from Pj^and Pg^ 

The use of the stereocomparator is unlimited for the measure- 
ment of relief. It is extended similarly to all objects and 
phenomena, large and small, distant and‘ near, in motion or 
stationary, to those which retain their shape for a long 
period or wliich are constantly changing, or to those which 
are only visib’e for a short time. For a large number of experi- 
ments of this sort — mountain i)hotography (Von Hiibl, &c.), 
coastal measurements, photographing a battle from a ship, 
geodesy, study of the waves (Kohlschiitter, Laas), the trajectory 
of a shot (Neuffer, Krupp, Neesen), the use in building railways 
or on voyages of discovery, &c . — the stcreocomparator has 
give*! proofs of its uses and new fields arc being constantly 
ji opened up for it. A further 

A advance has been made in the 



Fig. 15. 

a demonstration a]'>paratus. 


stereophotogrammetric method by 
I)roviffing the stcreocomparator 
with a drawing aiJparatus (F, V. 
Thomson, E. v. Orel and Carl 
Zeiss), with which contours can 
be automatically drawn from 
the stereophotogrammetric photo- 
graphs. E. Devillc's (1903) stereo- 
planigraph (fig, 15), designed for 
the same puq)ose, is only used as 
The mirrors are transj)arcnt for 
the observation of a source of light, &c., wliich is moved in the 
object-space. 

The sicrcomcter may be regarded as a mcxlification of the stcrco- 
comj)araior, and is constructed for the ineasiircmont of men and 
animals, and a! o for sculpture, and for the observation of complete 
storc(.j copic photognijdis, Tlio motion of the mark is effected by 
a lateral niovcment of one of tiu? two objectives forming the picture. 
Pulfrich has recently provided the Greenough binocular microscope 
w'ith a iioii.t or a circular mark situated exactly in the centre of tno 
fn?kl of view for the piir]>ose of the direct gauging of small prepara- 
tic 5 ns which cannot be directly brought into contact with a mark. 
This contact with the jnvparation is elTectcd by disjdacing either 
the 2)reparaticn or the microscope, and the se2)arato distances are 
read with a vcmiur. 


The earlier suggestions for making the stereoscope a measuring 
instrument were not realized, though decisive improvements 
were made, Brewster was unconsciously near the solution of 
the problem when he prepared ghosts or vistas by placing one 
transparent picture over another. More important than tliese 
trivial pictures are the superposed pictures (of conic sections, 
machines, anatomical preparations, &c.) contrived by E. Mach 
(1866), in which sections of the same solid object are .succcssiv ’y 
photographed on one plate so tliat in a stereoscope one can »ce, 
as il were, through the opaque surface of the solid into the interior. 
To A. Rollct (1861) is due the merit of constructing the first 
stereoscopic measuring scale. It was a sort of ladder, whose 
rungs gave the distances of objects. Shortly after Mach sug- 
gested using the mirror image of a wire model observed in a 
transparent mirror for the measurement of the dimensions of a 
body placed behind the glass plate. 

The works oi 1. Harmer (1881) and F. Stoke (1884 and 1892) 
arc of importance fer the history of the development of stereo- 
scopic measurement. Ilarmer used a scale of depth consisting 
of a series of squares arranged one behifid Ae other in order to 
measure in the stereoscope a pictuttiW the clouds taken with a 
large base-line, (about 15 metres). ^tolze placed gratings in 
front of semi-pictures of a mirror stereoscope, one of 


which could be moved by a micrometer, and he thus discovered 
the device called the ** travelling mark.’* Apparently inde- 
pendent of all earlier experimenters T. Marie and H. Ribaut had 
the idea of the “ travelling mark ** in 1899 and 1900 and used it 
for measuring the Rontgen radiographs. 

Of the applications of stereoscopy we may notice the utilization 
of spatial effects and troubles in stereoscopic vision (agitation 
and lustrous appearances) in the discovery of differences and 
alterations in pictures. The method w'as first used by Brewster 
to rec ognize irregularities in carpet patterns, and later by 
Dove and others for distinguishing the original from a copy, 
for testing coins, cheques, &c. Moreover, with the develop- 
ment of celestial photography, the stereo.srope came to be 
applied to the discovery of planets, comets, variable stars, 
errors in plates, the proper motions and parallaxes of the fixed 
stars (Harmer, Kummel, Wolf and Lenard, Forster and others). 



The stcreocomparator has also been employed in astrometry, 
and a planetoid discovered by its aid was named Slereoscopia 
in recognition of this application. Since 1904 binocular 
observation of stellar plates to determine differences in the 
images of the objects reproduced has been gradually discarded 
for the method devised by Pulfrich, which consists in the 
monocular observation of the two plates in the stereocomparator 
with the assistance of the so-called “ blink ** microscope (fig. i6). 
In this microscope the two pictures are seen simultaneously, 
or individually by alternately oixjning the screens B^ and B.,. 
In the second case all differences of the two images 
are immediately distinguished by a sudden oscillation of 
the image-})oint or by a sudden appearance and disappear- 
ance of single points like flash lights at sea or tlie modern 
illuminated sky lights in towns, and there is now no merit in 
discovering new planets, comets and variable stars by this 
method. 

The blink microscope is far more useful than the stcreomicro- 
scope for such purposes, for there is not one special direction in 
which differences can be best distinguished, it is better there- 
fore for the stereo method to be restricted to the work for which 
it is specially suitable, and for which it will never be replaced, 
and for such experiments as wc have just discussed to be solely 
performed with the aid of the blink microscope. (C. P,*) 

STERLING, ANTOINETTE (d. 1904), Anglo-American vocalist, 
was born at Sterlingville, New York state. She studied with 
Mme Marchesi, with Mme Viardot Garcia and with Manuel 
Garcia, and after singing for two years in America came 
in 1873 to Engkind, where she made her first appearance at 
Covent Garden under Sir Julius Benedict and rapidly became 
a popular favourite among the contraltos of the day. She 
gained her greatest successes as a ballad-singer, especially in 
such songs as ** Caller Herrin V* The Three Fishers ** and “ The 
Lost Chord.” She was a woman of deep religious feeling and 
many enthusiasms, and her name was constantly associated 
with philanthropic enterprise. She died on the loth of January 
1904. In 1875 she had married Mr John Mackinlay, and her 
life was wTitten l>y her son, Mr Sterling Mackinlay, in i^o 6 g 
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STERLING, JOHN (i8o6-'i844), British author, was bom at 
Karnes Castle in Bute on the 20th of July 1806. He belonged 
to a family of Scottish origin which had settled in Ireland during 
the Cromwellian period. His father, Edward Sterling (1773- 
1847), had been called to the Irish bar, but, having fought as 
a militia captain at Vinegar Hill, afterwards volunteered with 
his company into the line. On the breaking up of his regiment 
he went to Scotland, and look to farming at Karnes Castle. In 
1804 he married Hester Coningham. In 1810 the family removed 
to Llanblethian, Glamorganshire, and during his residence there 
Edward Sterling, under the signature of “ Vetus,’* contributed 
a number of letters to The Times, which were reprinted in 1812, 
and a second series in 1814. In the latter year he removed to 
Paris, but on the escape of Napoleon from Elba in 1815 took 
up his residence in London, obtaining a position on the staff 
of The Times newspaper; and during the late years of Thomas 
Barnes’s administration he was practically editor. His fieiy*, 
emphatic and oracular mode of writing conferred those char- 
acteristics on The Times which were recognized in the sobriquet 
of the “ Thunderer.” John Sterling was his second son, the 
elder being Colonel Sir Anthony Coningham Sterling (1805-1871), 
who b<‘sides serving in the Crimea and as militaiy^ secretary' to 
Lord Clyde during the Indian Mutiny, was the author of The 
Highland Brigade in the Crimea and other books. Alter studying 
for one year at the university of Glasgow, John Sterling in 1824 
entered Trinity College, Cambridge, where he had for tutor 
Julius Chark^s Hare. At Cambridge he took a distinguished 
part in the debates of the union, and bec ame a member of the 
** Apostles’ ” Club, forming friendships with Frederick Denison 
Maurice and Richard Trench. He removed to Trinity Hall 
with the intention of graduating in law, but left the university 
without taking a degree. During the next four years he resided 
chiefly in London, employing himself actively in literature and 
making a number of literary friends. With Maurice he purchased 
the Athenaeum in 1828 from J. Silk Buckingham, but the 
enterprise was not a pecuniary success. He also formed an 
intimacy with the Spanish revolutionist General Torrijos, in 
whose unfortunate expedition he took an active interest. But 
he did not accompany it, as he was kept in England by his 
marriage to Susannah, daughter of Lieut.-General Barton. 
Shortly after his marriage in 1830 symptoms of piilmonary 
<lisease induced him to take up his residence in the island of 
St Vincent, where he had Inherited some property, and he 
remained there fifteen months before returning to England. 
After spending some time on the Continent in June 1834 he was 
ordained and became curate at Hurstmonceaux, where his old 
tutor Julius Hare was vicar. Acting on the advice of his physician 
he resigned his clerical duties in the following February, but, 
according to Carlyle, the primary cause was a divergence from 
the opinions of the Church. There remained to him the re- 
source of the pen,” but, having to ** live all the rest of his days 
as in continual flight for his very existence,” his literaiy’ achieve- 
ments were necessarily fragmentary. He published in 1833 
Arthur Coningshy, a novel, which attracted little attention, 
and his Poems (1839), tlie Election, a Poem (1841), and Strafford, 
a tragedy (1843), were not more successful. He had, however, 
established a connexion in 1837 with Blackwood's Magazine, 
to which he contributed a variety of papers and several tales 
of extraordinar}'- promise not fulfilled in liis more considerable 
undertakings. Among these papers were “ The Onyx Ring ” 
and ** The Palace of Morgana.” He died at Ventnor on the 
iSth of September 1&44, his wife having died in the preceding 
year. 

His son, Major-General John B. Sterling (b, 1840), after 
entering the na\y, went into the army, and had a distinf^ished 
career (wounded at Tel-cl-Kebir in 1882), both as a soldier and 
as a writer on military subjects. I 

John Sterling's papers were entrusted to the joint care of Thomas 
Carlyle and Archdeacon Hare. Essays and Tales, by John Sterling, 
collected and edited, with a memoir of his life, by Julius Charles 
Hare, appeared in 1848 in two volumes. So dissatisfi^ was Carlyle 
with the memoir that he resolved to give his .own testimony ” | 
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about Ids friend, and his vivid Life (1851) has perpetuated thfl 
memory of Sterling more than any of the latter's own writings. 

STERLING, a city of Whiteside county, Illinois, II .S. A., on 
the north bank of Reck River, 109 m. by rail W, of Chicago. 
Pop. (1900), 6309, (d whom 815 were foreign-born and 23 were 
negroes; (1910), 7467. Sterling Is serv / b" \ he Cl.iciigo A North- 
western and the Cldciigo Burlington Quincy railways, and 
by intcr-urban electric railway to Dixon, 12 m. N.N.W’. Across 
the river is Rock Falls (pop. in 1900, 2176), practically a suburb 
of Sterling, with foundries and machine-shops and manufactories 
of agricultural implements, barbed wire and bolts and rivets. 
Three bridges cross the river.^ The river is tapped here by the 
feeder of the Illinois & Michigan canal, so that there is direct 
I water communication with ( hiciigo and St Louis. Two great 
dams on the river (one built by the Federal government) provide 
I good water power. Thepubliclibrary (1878) had 12 ,000 volumes 
in 1910. In the city are large ironworks, iuid numerous other 
manufactures. Sterling was formed in i83() by the con.sulidation 
of two towns, Harrisburg and Chatham, founded here in 1836 
and 1837 respectively; it wtis chartered os a city in 1857, 

STERLING, a term used to denote money of standard weight 
or quality, especially applied to the English gold sovereign, and 
hence with the general meaning of recognized worth or authority, 
genuine, of approved excellence. Tlic word has been generally 
derived from the name of ” Easterlings ” given to the North 
German merchants who came to England in the reign of Edward 1. 
and formed a hansa or gild in London, modelled on the earlier 
one of the mcrchaiits of Cologne. Their coins were of uniform 
weight and ex(TlIonce (cf. Matthew Paris, ann. 1247, moneta 
eslerlingorum, propter sui maierietn desiderahilem^ &c.), and thus 
it is supposed gave the name of the moneyers to a coinage of 
recognized fineness. This theory is based on the statement 
of Walter de Pinchlwck, a monk of the time of Edward I., 
** sed moneta Angliae fertur dicta fuisse a nominibus opificum, ut 
Floreni a nominibus Florentiorum, ita Sterlingi a nominilnis 
Eslerlingorum nomina sua contraxerunt, qui liujusmodi monetam 
in Anglia primitus componebant ” (cjuoted in Wedgwood, 
Diet, of Eng, Etym,), The word, liowcvcr, occurs much earlier. 
The Roman de Ron (1180) has “Pour ses estcllins recevoir,” 
and “ in Anglia unus Sterlingus per .solvetur ” occurs in an 
ordinance of Philip of France and Henry IT. f>f England of 1184, 
both quoted in Du Cange (Gloss, s.v, Esterlingus). The “ ster- 
ling ” was a coin, the silver penny, 240 of which went to the 
“ pound sterling ” of silver of 5760 grains, 925 fine, and descril)ecl 
in a statute of Edward L, quoted in Du Cange, as Denarius 
Angliae qui vocatur Sterlingus.” The word was borrowed by 
all European languages iuid applied to the English coin and to 
coins in general of a standard quality; thus v^e find not only 
0 . Fr. eslorlin or esiellin but M. H. G, sierlinc or staerlinc, Ital. 
sterlino, &c. It would seem therefore that the term was applied 
to a coin of recognized quality l)efore the North German mer- 
chants were established in I/)ndon and that its origin should 
be found in a native English word. Two suggestions liave been 
made; one that it represents an 0 . Eng. steorling, i.e. little star, 
from a device on an early coin, .such as is found on some of 
William II., or 0 . Eng. staerling, starling, from the birds, which 
however may lie doves, on the coins of iildward the Confessor. 
(.See Du Cange, Gloss, s.v, Esterlingus ; and Skeat, Etym, Diet, 
1910, s.v. Sterling.) 

STERNBERG, a town of Au.stria, in Moravia, 73 m. N.E. of 
Briinn by rail. Pop. (1900), 15,195, almost cxf:lusively German, 
It is the chief scat of the Moravian cotton industry, and it also 
carries on the manufacture of linen, .stockings, liqueurs, sugar 
and bricks. Fruit, csiiecially cherries, and tobacco arc grown 
in the neighbourhood. Stemlierg is said to have grown up 
under the .shelter of a castle founded by Yaro.slav of Sternberg 
on the site of his victory over the Mongols in 1241. 

STERNE, LAURENCE (1713-1768), English humorist, was 
the son of Roger Sterne, an English officer, and great-grandson 
of an archbishop of York. Nearly all our information about 
the first forty-six years of his life before he became famous 1^ 
the author of I'risiram Shandy is derived from a short memoir 
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jotted dovm by himself for the use of his daughter. It gives 
nothii^ but the barest facts, excepting thj^ anecdotes about 
his infaney; lids school days and his. marriage. He vras bom 
at Cltiflunel, Ireland, on the 24th of November 1713, a few days 
after the arrival of his father’s regiment from Dunldrk. The 
regiment was then disbanded, but very soon after re-established, 
and for ten yeais the boy and his mother moved from place to 
place after the regiment, from England to Ireland, and from 
one part of Ireland to another. The familiwty thus acquired 
with military life and character stood Sterne in good stead when 
he drew the portraits of Uncle Toby and Corporal Trim. After 
years of wandering, he ww fixed for eight or nine years at 
a school at Halifax in, Yorkshire. His father died when he was 
in his eighteenth year, and he was indebted for his university 
education, to one of the members of his father’s family. His 
great-grandfatlier tlie archbishop had been master of Jesus 
CoUegc, CambrM^fc, and to Jesus College he was sent. He was 
admitt<^ to a sitarship in July 1733, took lus B.A. degree in 
1736 and proceeded M.A. in 1740. One of his uncles was pre- 
centor and canon of York. Young Sterne took ord^s, and 
tlvough this uncle’s influence obtained in 1738 the living of 
Stttton-in-the-Forest, some 8 m. north of York, Two years 
after his marriage in 1741 to a lady n£uned Elizabeth Lumiey 
he was presented to the neighbouring living of Stillington, and 
did duty at both places. He was also a prebendary of York 
Cathedral, ! 

Sutton was Sterne’s residence for twenty uneventful years. 
He kept up an intimacy which had begun at Cambridge with 
John Hall-Stcvenson (1718-1785), a witty and accomplished 
epicurean, owner of Skelton Hall (** Crazy Castle ”) in the 
Cleveland district of Yorkshire. Skelton Hsill is nearly 40 m. 
from Sutton, but Sterne, in spite of his double duties, seems to 
have been a frequent visitor there, and to have found in his not 
too strait-laced friend a highly congemial companion. Sterne 
is said to have never formally become a member of the circle 
of gay squires and clerics at Skelton known a,s the “ Dernoni- 
acks”; but no doubt he shared their festivities, Stevenson's 
various occasional sallies in verse and prose — hks Faifi(>s for 
Grown Gentlemen (1761-1770), his Crazy Tales (1762), and bis 
numerous skits at the polithial opponents of Wilkes, among 
whose “ macaronies ” he numbered himself — were coUccted after 
his. death, and it is impossible to read them without being struck 
with their, dase family resemblance in spirit and turn of thought 
to Sterne’s work, inferior.as they are in literary genius. Without 
Stevenson, Sterne would probably have been a more decorous 
parish priest, but he would probably never have written Tristram 
Shandy or Idt any other memorid of his singular genius. In 
1747 Sterne published a sermon preached in York under the title 
of The Case of Elijah. This was fdlowed in 1750 by The Abuses 
of Consdenee, afterwards inserted in vol. ii. of Tristram Shandy. 
In 1759 he wrote a skit on a quarrel between Dean Fountavmc 
and lir Topham, a York lauyer, over the bestowal of an office 
in the gift erf the archbishop. This sketch, in which Topham 
figures as Trim the sexton, and the author as Lorry Slim, gives 
an earnest of Sterne’s powers as a humorist. It was not published 
until after his death, when it appeared in 1761) under tlie title 
of A Political Ronmiee, and afterwards the History of a Warm 
Watch-Coot. The first two volumes of Tristram Shandy were 
issued at York in 1759 and advertised in London on the ist 
of January 1760, and at once made a sensation. York was 
scandalized at its clergyman’s indecency, and indignant at his 
caricature as “ Slop ” of a local physit'ian (Dr John Burton); 
London was charmed with his audacity, wit and graphic uncon- 
ventional power. He went to Ixmdon early in the year to enjoy 
his triun^, and found himself at once a personage in society-^ 
was called upon and invited out by lion-huntors, was taken to 
Windsor by Lord Rockingham, and had the honour of supping 
with the duke of York. 

For the lost eight years of his life after this sudden leap out 
of obmirity we have a faithful record of Sterne’s feelings and 
mofvements in letters to vanous persons, published in 1775 by 
hisiedetduU and daui^iter, Lydia Sterne de Medalle> and in the 


Letters from Yorick to 766-2767), a so published in 1773. 

At the end of the sermon in Tfistrem he had intimated that, if 
this sample of Yorick’s pulpit eloquence was liked, “ there are 
now in the possession of the Shandy family as many as will 
make a handsome volume, at the world’s service, and much 
good may tliey do it.” Accordingly, when a second edition 
of the first instalment of Tristram was called for in three mernths, 
two volumes of Sermons by Yorick were announced. Although 
they had little or nrme of the eccentricity of the history, they 
proved almost as popular. Sterne’s clerical character was far 
from being universally injured by his indeco ous freaks as a 
humorist ; Loiri Fauconberg presented the author of Tristram 
Shandy with the peri)etjual curacN' of Guxwold. To this new 
residence l^e went in high spirits with his success, ” fully deter* 
mined to write as hard as could be,” seeing no reason why he 
bliould not give the public two volumes of Shandyism eve^>^ycar 
and wliy this slKxuld not go on for forty years. By the begmning. 
of August 1760 he had another volume written, and was so 
“ delighted with Uncle Toby’s imaginar}^ character that he was. 
become an tenlhusiast.” The author’s delight in this wonderful 
creation was not misleading; it has been fully shared by every 
generation of readers since. For two years in succession 
Sterne kept his bargain with himself to provide two volumes 
a year. Vols. iii. and iv. appeared in 1761; v’ols. v. and vi. 
in January 1762. But his sanguine hopes of continuing at 
this rate wenre frustrated by ill health. He was ordered to 
the south of France; it was two years and a half before he 
returned; and came hack with very little accession of 
strength. His recq>tjon by literary (;ircles in France was very 
flattering. He was overjoyed with it. “ ’Tis comme d Londres,^* 
he wrote to Garrick from Paris; “ I have just now a fortnight’s 
dinners and suppt^rs upon my hands.” Through all his pleasant 
experiences of French swdety, and through the fits of diuigerous 
iUnc.ss by which tlicy were diversified, he ('ontiimcd to build 
up his history of the Shandy family, but the work did not progress 
as rapidly ais it had done. Not till January 1765 was he ready 
with the fourth instalment of two volumes; and one of them, 
vol. vii., leaving the Sliandy family for a time, gave a , lively 
sketch of tlie writer’s own travels to the south of Franc.e in 
search of licalth. This wius a digression of a new kind, if any- 
thing c‘,an be called a digression in a work the plan of whicb is 
to fly off at a tangent whenever and wherever the writer’s whim 
tempts him. In the first volume, anticipating an obvious com- 
plaint, he had protested against digressions that left the main 
work to stand still, and had boasted — ^not without justice in 
a Shandetui sense-'-that he had rc'(x)ncilcd digressive motion with 
progressive. But in vol. vii. the work is allowed to stand still 
while the writer is being transported from Shandy Hall to 
Languedoc. The only progress we make is in the illustration 
of the buoyant and joyous temper of Tristram himself, who, 
after all, is a member of the Shandy family, and was due a volume 
for the elucidation of his character. Vol. viii. begins the long- 
promised story of Uncle Toby's amours with lhe\\ idow Wadman, 
After seeing to the publication of this instalment of Tristram 
and of another set of sermons — more pronouncedly Shandcan 
in their eccentricity — he quitted England again in the summer 
of 1765, and travelled in Italy as far as Napl<^s. The ninth 
and last and shortest volume of Tristram , concluding the episode 
of Toby Sliandy’s amours, appeared in 1767. This despatched, 
Sterne turned to a new project, which had probably been sug- 
gested by the ease and freedom wdth which he hiid moved through 
tlie travelling ^^olume in Tristram. The Sentimental Journey 
through France and Italy was intended to be a long work : the 
plan admitted of any length tliat tiie author chose, but, after 
seeing the firat two volumes through the press in the early months 
of J.768, Sterne’s strength failed him, and he died in his lodgdags 
at 41 Old Bond Street on the 18th of March, three weeks after 
the publication. The loneliness of his end has often been com- 
mented on; it was probably due to its unexpectedness. He 
had pulled through so many sJwp attacks of his ” vile influenza 
and other lung disorders that he began to be seriously aktmad; 
only three days before his death. 
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Sterne's character defies analysis in brief space. It is tpo 
subtle and individual to be conveyed in general terms. For 
comments upon him from points of view more or less diverse 
the reader may be referred to Thackeray's Humourists, Professor 
Masson’s British Novelists (1S59), and H. D. Traill’s sketch in 
the Engli^ Men of Letters ” Series. The fullest biography 
is Mr Percy Fitzgerald’s (1864). But the reader who cares to 
have an opinion alx>ut Sterne should hesitate till ho has read 
and -re-read in various moods considerable portions of Sterne’s 
own writing. This writing is so singularly frank and uncon- 
ventional that its drift is not at once apparent to the literar>' 
student. The indefensible indecency and overstrained senti- 
mentality are on the surface; but after a time every repellent 
defect is forgotten in the enjoyment of the exquisite literary art. 
In the delineation of character by graphically significant speecli 
and action, introduced at unexpected turns, left with happy 
audacity to pqint their own mqaning, and pointing it with a 
force that the dullest caimot but underslanch bikes rank 
with the very greatest masters. In Toby Shandy he has drawn 
a character universally lovable and admirable; but Walter 
Shandy is almost greater as an artistic triumph, considering 
the difficulty of the achufvement. Dr Ferriar, in his Illustrations 
i?/ .SVemtf (published in 1708), pointed out several unacknowledged 
plagiarisms from Rabelais, Burton and others; but it is only 
fair to the critic to say that he was fully aware tliat they were 
only plagiarisms of material, and do not detract in the slightest 
from Sterne’s reputation as one of the greatest of literary artists. 

A revised edition of Mr IYtcv Fitzgerald’s Life of Sterne^ contaiiiiiig 
much new information, appeared in iSy6. There is also a valuable ' 
study of Sterne by M. Paul Slapfcr (1870. 2nd ed., 1882) ; and many 
fresh particulars as I0 St(?rnc*s relations with his wife and daiightcf, 
and also with tlic lady known ns “ Eliza *' (Mrs Elizabeth 
Draper), arc collccte<l in Mr Sidney Lcic’s article in the Vicl* 
Nat, Biog, Sterne's original journal to Mrs Draper ('* Tlie 
Bramine's Journal "), after shelud gone back to India, and extend- 
ing from tlie i.pb of April to the 4tii of August 17^7, is now in the 
department of MSS., British Museum (addit. MS. 3/1,527). A con- 
venient edition of Sterne's works, cditcul by Prokssor (ieoi'go 
Saintfiybury, was issuc<l in six volumes in 1894. See also Wilbur I.. 
Cross, The Life and Times of Laurence Sterne (New York, ; and 
Walter Sichel, Sterne : a Study (1910). (W. M. ; A. J>.) 

STERNE, RICHARD (c, 1506-1683), English divine, arch- 
bishop of York, was born at Mansfield, Nottinghamshire, and 
was educated at the frce-school in that town and at Trinity 
College, Cambridge. He was elected fellow of Cotjius Chrisli 
College in 1620; in 1633 he became chapiLain to Archbishop 
laud and Jn 1634 master of Jesus College, Cambridge, and rector 
of Yelverton, Somerset. For his zeal in helping the royalist 
cause with adlcgc plate he suffered imprisonment at the order 
of parliament and lost his appointments. He attended Laud 
at his execution, and during the Commonwealth kept a 3chool 
at Stevenage, Hertfordshire. At the Restoration he was rein- 
stated as master of Jesus College and soon after was made bishop 
of Carlisle. With George Griffith, bishop of St Asaj>li, and Brian 
Walton, bishop of Chester, he was appointed by Convocation 
to revise the Prayer Book, In 1664 hp >vas raised to the arch- 
bishopric of York. He had impoycri&lied Carlisle, and in his 
new sec, according to Burnet (who ciills him “ a sour ill-tempered 
man "), ** minded chiefly the enriching of his family." For his 
regard to the duke of York's intcTests he was syspccted of leaning 
towards Roman Catholicism. He died on the eoth of June 1683. 
He helped Brian Walton with the Polyglot Bible a^id wrote a 
book on logic, Summa logicae (London, 1685), 

He has also been credited with The Whole Duty of Man, which 
must, however, be assigned to the royfilist divine Richard Allestrec 
(1619-1681), provost of Eton College, whose original was consider- 
ably altered by his literary executor, John X"ell (1625-16S6), bishop 
of Oxford. 

STESICHORUS (c. 640-555 b.c.), Greek lyric poet, a native 
of Himera in Sicily, or of Mataurus a LocriancedDny in the south 
of Italy. According to Suidas, his name was originally Tisias, 
but was changed to Stesichorus ('' organizer of diorusesP). 
His future eminence as a poet was foretold when a nightingale 
p»ched upon his lips and (Pliny, Nat. Hist., x. 43). We 
are told that he warned his ferllow-dtizens against Fhaburis, | 
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whom they had chosen as their general, by relating to them the 
well-known fable of the horse, which, in its eagerness to punisE 
the stag for intruding upon its pastures, became the slave of 
man (Aristotle, Rhetoric, ii. 20). But his warnings had no 
dfect; he himself was obliged to flee to Catana, when* he died 
and was bur'ed before the gate. called after him the Stesichoiuon. 
The story that he was struck blind for slandering Helen in a poem 
iind afterwards recovered his sight when, in consequence of a 
dream, he had composc'd a jwUinode or recantation (in which he 
declared thtvt (uily Helen’s phantom had bc'pn carrii'd off to 
'I’roy), is told by Plato (Phactirus 243 A.), Pausanias (iii. 19, 13), 
tuid others. W c posse.ss about thirty fragments of his poems, 
iwne of them longer than six lines. They are written in the 
Doric dialect, w^ith epic licniccs ; tluj metre is daclylico* trochaic. 
Brief as they arc, they show us W'hat Longinus meiuit by I'alKng 
Stesichorus " most like Homer "; tliey aic full of (pit* grandeur, 
and have a stately sublimity that reminds us of Pindar. Stesi- 
chorus indeed made a new departure by using lyric poetry to 
celebrate gods and heroes rather than human feelings and pas- 
.sions; this is what Quintilian (Instit. x, 3, 62) means by saying 
that he sustained the burden of epic poetry with the lyre." 
Several of his poems .sung of tlie acK'cntiires of Heracles; one 
dealt w'ith the siege of 'I’licbes, another with the .sack of Troy.^ 
The last i.s inh'resling as being the lir.st poem containing tlmt 
form of the story of Aeneas's flight to wliich \'irgil afterwards 
gave currency in his Aencid. 'J'he popular legends of Sicily 
also inspired his muse; he w'as the first to introduce the shepherd 
DaphiiLs who came to a inisenible end after lie had proved faith- 
less to the nymph who loved him. Stesichorus ctmipleled the 
form of the choral ode by adding tla^ epode to the str(;phe and 
antistrophe; and ** you do not even know Stesiehorus’s three " 
passed into a proverbial exprc.sslon for uripardonabU; igtiorutice 
(unless the word.s simply mean, “ you do not even know three 
lines, or pocm.s, of Stesiehorus ”). He was famed in antiquity 
for the richne.ss and splendour of his imagination and liis .style, 
although Quintilian ccfiisures hi.s redundancy and Ilerna^gcnes 
remarks on the excessive sweetness that results from his abundant 
use of epithets. 

Fnigmriils in T. Berj'k, Poelae lyvict gracci, hi.; hoc also 
S. Beriuigo, Da Stcsichora iyrico (tHSo); O, (Iriisius, '* Siesiclioriw 
iiml (lie cpodischc (’oaujiosition in dcr j-9 iechisi’-hm l.yiik," iu 
Comniantationcs J*Jiilologioac, dedicated U) O. Kibls'ck (iHSS). 

STETHOSCOPE (Gr. irriiOas, cliesl, and crKOTr.^rr, to J(,K>k, 
cxanihio), a iiudicul instrument used in auscultation (//jm.). 
'I’he single stethoscojiu is a .straight wotalen or im*tal lub(! with 
a flattened la?ll, the surface of wJiich is u.sually covered with 
ivory or bone at the end vdiicli is placed again.sL the body of 
the patient, and a .small cup ul the oilier to fit tlu; car of the 
observer. In the ‘Miinaural" ,slctho,s(;()pe, which lias the 
advantage of flexibility, the tulx.* is divided above the bell into 
two flexible tubes which h^ad t<) both cars. 

STETTIN, a seaport of Germany, capital of the pFLi.s^iw 
province of Pomerania, on the Ocle.r, 37 in. aliove its enlriange 
into the Stettiner Huff, 30 in. from the Baltic, 84 m. N.E. of 
Berlin by rail, and at tlar junction of lines to Stargard-Danzig 
and Kustrin-Breslau. Pop. (1885), 99,475; (j^^9oX 116,2^8: 
(3900) — including the incorporated sulmrbs — 210,680; (1905) 
224,078. The main part of the town occupies a hilly site on tjia 
left bank of tluj river, and is connected l>y four bridgt's, including 
a mas.sive railway swing-bridgt^, with the subnrl»s of I^Hjtadie 
(^* lading place '’ from lasladiim, burden,") and Sillx^rwiese, cm 
an island formed by the Parriitz and the Dunzig, which here 
diverge from the Oder to the Dammsche-Sec. Until 1874 
Stettin was closely girdled by very extensive and strong forti- 
fications, which prevented the expansion of the town, but 
the steady growtii of its commerce and manufacture.s era ouraged 
the foundation of numerous industrial suburlis beyond tjie 

^ The tabMla lliaca, a .stucco ha.s-reljcf found iji the ruins of 0.11 
ancient temple on the site of the ancient Boviilac and i" called 
because ft rcpre.sents the chief events of the Trojan War, is ;i sort of 
commentary upon this (see O. Tahn and A. Michaelis, Oriecnische 
Bilderchroniken, 1873 ; and M. F. Paiilckc, De tabula ili'tca quaesUm 
ones Stesichoreae, 1^7, an exhaustive treatise). 
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line of defence and these now combine with Stettin to form one 
industrial and commercial centre. Since the removal of the 
fortifications their site has been built upon. Apart from its 
commerce Stettin is comparatively an uninteresting city, 
although its appearaiii:e, owing to its numerous promenades 
and open spaces, is very pleasant. Among its nine Evangelical 
churches that of St Peter, founded in 1124 and restored in 1816- 
I .'1 7, has the distinction of being the oldest Christian church in 
Pomerania. Both this and the church of St James, dating from 
the 14th century, are remarkable for their size. Three of the 
Evangelical churches arc fine new buildings, and there are also 
churches belonging to the Roman Catholics and other religious 
bod es. The old palace, now used as public offices, is a large but 
unattractive edifice, scarcely justifying the boast of an old 
writer that it did not yield in magnificence even to the palaces 
of Italy. Among the modem buildings arc the theatre, the 
l?arracks, the bourse, a large hospital, the new town-hall, super- 
seding a building of the 13th century, and the new govern- 
iiient buildings. Statues of Frederick the Great, of Frederick 
William III. and of the emperor W'illiam 1 . adorn two of the fine 
squares, the Konigsplatz and the Kaiser Wilhelmsplatz. 0 th'. r 
s({uares are the Paradcplatz, and the Rathaiisplatz with a 
beautiful fountain. Tw'O gateways, the Konigstor and the 
Berliner Tor, remains of the old fortifications, arc still standing. 
As a prosperous commercial town Stettin has numerous 
scientific, educational and benevolent institutions, 

Stettin, regarded as the port of Berlin, is one of the principal 
ship-building centres of Germany and a place of much com- 
mercial and industrial activity. The foremost place in its chief 
industry, ship building, is taken by the Vulcan yard, situated 
in the suburb of Bredow, which builds warships for the German 
navy. The business was begun in 1851 and now employs about 
8000 hands, the works extending over 70 acres and the covered 
workshops over 650,000 sq. ft. In 1897 a floating dock was 
fitted up capable of holding vessels of 12,000 tons. Locomotives, 
boilers and machinery of all kinds are made in other great 
establishments. Other industries are the manufacture of 
idothing, cement, bricks, motor-cars, soap, paper, beer,^ sugar, 
spirits and cycles. Most of the mills and factories are situated 
in the suburbs, Grabow, Bredow and others. The sea-borne 
commerce of Stettin is of scarcely less importance than her 
industry and a larger number of vessels enter and clear here 
than at any other (krman port, except Hamburg and Bremer- 
haven. Swinemunde serves as its outer port. Its principal 
exports are grain, wood, chemicals, spirits, sugar, herrings and 
coal, and its imports are iron goods, chemicals, grain, petroleum 
and coal. A great impulse to its trade was given in 1898 by the 
opening of a free harbour adjoining the suburb of Lastadie on 
the east bank of the Oder; this embraces a total area of 150 
acres and quays with a length of 14,270 ft. It has two basins, 
with the necessaiy accompaniment of cranes, storehouses, 
and the deepening of the Oder from Stettin to the Hafl to 24 ft. 
was practically completed by 1903. With the view of still 
further increasing the commercial importance of Stettin, it is 
])ropo3ed to construct a ship canal giving the town direct 
communication with Berlin. A feature in the mercantile life 
of Stettin is the large number of insurance companies which 
have their headquarters in the town. 

The forest and river sccneiy^ of the neighbourhood of Stettin 
is picturesque, but the low' level and sv/ampy nature of the so‘l 
render t’le climate b’er.k and unhealthy. 

Stettin h said to ha.c cxi .tcd as a Wendish settlement in 
the 9^1 centur\', but its aulhen lie appearance in history w'as 

in the 12th cen-ury, wffien it wa' known as S'.i^dyn. From the 
beginning of the 12th centur}’- to 1637 it was the residence of 
the dukes of Pomerania, one of whom, Duke Bamim I., gave 
it municipal rights in 1243. Already a leading centre of trade 
it entered the Hanseatic League in 1360. The Pomeranian 
d}masty became extinct in 1637, when the countiy^ was suffering 
from the ravages of the Thirty Years' War, and by the settle- 
ment of 1648 Stettin, the fortifications of which had been 
impro\’ed by Gustavus Adolphus, was ceded to Sweden, In 
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1678 it was taken from Sw'edcn by Frederick William, elector 
of Brandenburg, but it was restored in 1679. onV, however, 
to be ceded to Prussia in 1720 by the peace c. ivoi;Khoim, It 
was fortified more strongly by Frederick the Great, but in 1806 
it yielded to France without any resistance and was held by the 
French until 1813. Stettin was the birthplace of the empress 
Catherine II. of Russia. 

See Berghaus, Geschichte dcr Siadt !SUtiin (Wurzen, 1875-1876); 
W. H. Meyer, St&ttin in alter ttnd neucr Zeii (Stettin, 1SS7); T. 
Schmidt, Zur Geschichts des Handels und der Schif/ahri Stettins ijS6-~ 
1S46 (Stettin, 1875); Sind C. F. Meyer, Stettin mr Sohwedenzeii 
(Stettin, 1886). 

STEUART, SIR JAMES DENHAM, Bart. (1712-1780), 
English economist, was the only son of Sir James Steuart, 
solicitor-general for Scotland under Queen Anne and George I., 
and was born at EJinhurgh on the 21st of October 1712. After 
jiassing through the university of Edinburgh he tvas admitted 
to the Scottish bar at the age of tw'enty-four. He then spent 
some years on the Continent, and tvhile in Rome entered into 
relations with the Pretender. He was in Edinburgh in 1745, 
and so compromised himself that, after the l)attlc of Culloden, 
he found it necessary to return to the Continent, where he 
remained until 1763. It was not indeed until 1771 he was fully 
pardoned for any complicity he may have had in the rebellion. 
He died at his family seat, Coltriess, in Lanarkshire, on the 26th 
of November 1780. In 1767 was published Steuart’s Inquiry 
into the Principles of Political Econo:ny, It was the most com- 
plete and systematic survey of the science from the point of 
view of moderate mercantilism wffiich had appeared in England. 
But the time for the mercantile doctrines was past. Nine years 
later the Wealth of Nations was given to the world. Adam 
Smith never quotes or mentions Steuart's book; being acquainted 
with Steuart, whose conversation he said was better than his 
book, he probably wished to keep clear of controversy with him. 
German economists have examined Steuart’s treatise more 
carefully than English writers; and they have recognized its 
high merits, especially in relation to the theory of value and 
the subject of population. They have also pointed out that, 
in the spirit of the best modern research, he has dwelt on the 
special characters which distinguish the economies proper to 
different nations and different grades in social progress. 

The Works, Political, Metaphysical and Chronological, of the late 
Sir James Steuart of Ccitness, Bart,, now first collected, with Anecdotes 
of the Author, by his Son, General Sir James Denham Steuart, were 
published in 6 vols. 8vo in 1805. Besides the Inquiry they include — 
A Dissertation upon the Doctrine and Principles of Money applied to 
the German Coin (1758), Apologia du sentiment de M, le Chevalier 
Newton sur Vancienne chronologie des Grecs (4to, Frankfort-on-lhe- 
Main, 1757), The Principles of Money applied to the Present State 
of Bengal, published at the request of the East India Comjiany 
(4to, 1772), A Dissertation on the Policy of Grain (1783), Plan for 
Introducing Uniformity in Weights and Measures within the Limits 
of the British Empire (1790), Observations on Beattie's Essay on 
Truth, A Dissertation concerning the Motive of Obedience to the Law of 
God, and other treatises, 

STEUBEN, FREDERICK WILLIAM AUGUSTUS HENRY 
FERDINAND, Baron Von (1730-1794), German soldier, was 
bom at Magdeburg, Prussia, on the T5th of November 1730, 
the son of William Augustine Steuben (1699-1783), also a soldier. 
At fourteen he served as a volunteer in a campaign of the Austrian 
Succession War. He became a lieutenant in 1753, fought in 
the Seven Years* War, was made adjutant-general of the free 
corps in 1754 but re-entered the regular army in 1761, and became 
an aide to Frederick the Great in 1762. Lcatinp, the army after 
the war, he was made canon of the cathedral of Ilancll^erg, and 
subsequently was grand-marshal to the pr ince of lie lienzollcrn- 
Hechingen. In 1777 his friend, the count St (jcrmain, IJien 
the French minister of war, persuaded him to go to the as distance 
of the American colonists, who needed discipline and instruction 
in military tactics, Steuben arrived at Portsmouth, New' 
Hampshire, on the ist of December 1777, and offered his services 
to Congress as a volunteer. In March 1778 he began drilling 
the inexperienced soldiers at Valley Forge ; and by May, when 
he w'as made inspector-general, with the rank of major-general, 
he had established a thorough system of discipline and economyg . 
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Results of his work were shown in the next campaign, particu- 
larly at Monmouth, where he rallied the disordered, reln^ating 
troops of General Charles Lee. His Regulations for the Order 
and Discipline of the Troops of the United States (1779) was of 
great value to the army. He was a member of the court-martial 
which tried Major John Andr^ in 1780, and after General Horatio 
Gates’s defeat at Camden was placed in command of the district 
of Virginia, with special instnictions “ to collect, organize, 
•discipline and expedite the recruits for the Southern army.” 
In April 1781 he was superseded in command of Virginia by La 
Fayette, and later took part in the siege of Yorktown. Retiring 
from the service after the war, he passed the last years of his 
life at Steubenville, New Y(Tk, where he died on the 28lh of 
November 1794. New ^'ork, Virginia, Pennsylvania and New 
Jersey gave him grants of land for his services, and Congress 
passed a vote of thanks and gave him a gold-hiltcd swc'rd in 
1784 and later granted him a pension of $2400. 

See Frederick Kapp, The Life of Fredench William von Steuben 
(New York, 1859); and George W. Greene, The German Element in 
ike War of American Independence (Cambridge, Massachusetts, 1876). 

STEUBENVILLE, a city and the county-^eat of Jefferson 
county, Ohio, U.S.A., on the west l)ank of the Ohio River, about 
40 m. W. of Pittsburg. Pop. (1880), 12,09.'^; (1890), 13,394; 
(1900), 14,349, ol whom 1815 were toreign-born and 736 were 
negroes; (1910, U.S. censu.s) 22,391. It is served by the 
Wheeling & Lake Erie (Wabash system), the Pittsburg, Cin- 
cinnati, Chicago & St Louis (Pennsylvania syst«?m), and the 
Pennsylvania railways, and by inter-urban electric raihrays. 
A suspension bridge crosses the Ohio River hero. Ste?ul)enviiic 
is on a high plain (the second terrace of the river), surrounded 
by hills 300-500 ft. high, in a good farming countr\% rich in 
bituminous coal, natural gas, building-stone, petroleum and 
<*lay. The city has a Carnegie library. Gill hospital, a Y.M.C.A. 
building and Stanton and Altamont parks. The value of its 
factory products increased from $4,547,049 in 1900 to $12,369,677 
in 1905, or 172 % — the greatest increase during this period for 
any city, with a population of 8000 or over in 1900, in the state; 
during the same period the capital invested in manufacturing 
industries increased from $2,302,563 to $12,627,048 or 448*4 %, 
Among manufactures are iron and steel, tin and terne plate, 
glass, piiper and wood pulp, and pottery. Near the city limits 
are building-stone quarries and coal-mines. The municipality 
owns and operates the waterworks. Steubenville was platted 
as a town in 1797, immediately after the erection of J<ffft?rson 
county, and was built on the site of Fort Steuben, erected in 
1786-1787, and named in honour of Baron Frederick William 
von Steuben ; it received a city charter in 1851, and its city limits 
were much enlarged in 1871. 

See W. H, Hunter, “ The Pathfinders of Jefferson County,” and 
” The Centennial of Jefferson County,” in Ohio Archaeological and 
Historical Review, vol. vi. Nos, 2, 3 (Columbus, 1898). 

STEUCO [in Latin Steuchus or Eugubinus], AGOSTINO 
(1496-1549), Italian scholar and divine, was hern at Giibbio 
in Umbria. In 1513 he entered the congregation of the <;anons 
of St Saviour, and for some years earned his living by teaching 
Oriental languages, theology and antiquities. In 1525 he 
became librarian of the convent of Sant’ Antonio at Venice, 
returning later to Gubbio as prior of his congregation. In 1538 
he was made bishop of Chisamo in Crete, but returned after a 
year or two to Rome, where in 1542 he succeeded Alessandro 
as prefect of the Vatican Library, He wrote many works on 
sacred antiquities and Bible exegesis. 

See Hoefer, Nouveile biographic ginirale (Paris, 1857-1870), 

STEVEDORE, a person who is engaged in the stowage of cargo 
on board a ship, one who loads and unloads vessels in port. The 
word is an adaptation of the Spanish estivador, literally a packer, 
estivar, to press or pack closely, Latin stipare, to press. The 
Spanish word was particularly applied to the packers of wool, 
when Spain was a ^eat wool-exporting country, and thus came 
into general mercantile use. 

STEVENAGE, an urban district in the Hitchin parliamentary 
division of Hertfordshire, England, 28i m. N. of London by the 


Great Northern railway. Pop, (1901), 3957. The church of 
St Nicholas, with a graceful tower and spire, is mainly Early 
English, but has Norman and later portions. There is a grammar 
school, founded in 1558. By the North Road, south of the 
town, is a row of six large barrows, considered to be of Danish 
construction. 

STEVENS, ALFRED (1818-1875), British sculptor, was born 
at Blandford in Dorset on the 28th of January i8t8. He was 
the son of a house painter, and in the early part of his career 
he painted pictures in his leisure hours. In 1833, through the 
kindness of the rector of his parish, he was enabled to go to 
Italy, w'here he spent nine years in study at Naples, Rome, 
Florence, Milan and Venice. He had nev?r been at an English 
school. In 1841 Thorwaldsen employed him for a year in Rome. 
After this he left Italy for England, and in 1845 "he obtained a 
tutorial position in the School of Design, London. This post 
he occupied until 1847. In 1850 he became chief artist to a 
Sheffield firm of w(Tkers in bronze and metal. In 1852 he 
returned to London. To this peric.d belongs his design for the 
vases on the railings in front of the British Museum, and also 
the lions on the dwarf posts which were subsequently transferred 
to the inside of the museum. In 1856 occurred th(i competition 
for the Wellington monument, originally intended to be set up 
under one of the great arches of Si Paul's Cathednd, though it 
was only consigned to that position in 1892. Stevens agreed 
to carrj' out tlic monument for £20,000 — a quite inadequate 
sum, as it afterwards turned out. 'I'he greater part of his life 
as a sculptor Stevens devoted to this grand monument, constantly 
harassed and finally worn out by the interference of government, 
want of money and other difficulties. Stevens did not live to 
see the monument set up — perhap.s fortunately for him, as it 
was for many years placed in a small side chapel, where the 
effect of the whole was utterly destroyed and its magnificent 
bronze groups hidden from view. Stevens was aware of the 
position finally decided on for the work, and he suppressed the 
e(|uestrian group intended for the summit and left the model 
for the latter feature in a rough state. On the removal of the 
monument from the chapel to the inter('r)lumnar space on 
the north side of the nave, for which it was originally designed, 
the model of horse and man was placed in the hands of an able 
young sculptor, trained mainly in another school, to be worked 
upon and cast in bronze. The incongruity of the idea did not 
strike those responsible for the proceeding. Its completion 
wa.s still not carried into effect in 1910, after years of work and 
polemics, and it was feared that it w(;uld have a disastrous result 
on the masterpiece as a whole. Indeed the president of the 
Royal Institute of British Architects declared that the structure 
would not bear the wf?ight of the addition. The monument 
itself consists of a sarcophagus supporting a recumbent bronze 
effigy of the duke, over which is an arched marble canopy of late 
Renaissance style on delicately enriched shafts. At each end 
of the upper part of the canopy is a large l)ronze group, one 
representing 7 'ruth tearing the tongue out of the mouth of False- 
hood, and the other Valour trampling (Cowardice underfoot. The 
two virtues are represented by very stately female figures modelled 
with wonderful beauty and vigour; the vices are two nude male 
figures treated in a very massive way. 'J'hc vigorous strength 
of these groups recall the style of Michelangelo, but Stevens’s 
work through(;ut is original and has a very distinct character 
of its own. Owing to the many years he spent on this one work 
Stevens did not produce much other sculpture. In Dorchester, 
House, Park Lane, there is some of his work, especially a very 
noble mantelpiece supported by nude female caryatids in a 
crouching attitude, modelled with great largeness of style. He 
also designed mosaics to fill the spandrels under the dome of 
St Paul’s. Stevens died in London on the ist of May 1875. 

Sec Sculpture: British; Sir William Armstrong, Alfred Stevens 
(London, i8Si); H. Stannus, Alfred Stevens (London, 1891). 

STEVENS, ALFRED (1828-1906), Belgian painter, was born 
in Brussels on the 1 1 th of May 1828. His father, an old officer in 
the service of William 1 ., king of the Netherlands, was passion- 
ately fond of pictures, and re^ily allowed his son to drawm the; 
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^(jap -of 5 i-a|i 9 pis Naycz, director of the Brussels Academy. 
|n:.^S44 .St^yfns went to Paris and worked under the instruction 
^r^Caf^iile^Roqqeplan, a friend of his father ’s^ he also attended 
classes at the ^ccJe des BeauX: Arts, where Ingres was then 
IHTjOfesior, dn r:$49 painted at Brussels i his first picture, 
“A Solicr in trouble/^ and in the same year went back to 
where he definitely settled, and eithibited in the Salons, 
then painted “ Ash-Wednesday Morning,” Burghers and 
(^ntry People finding at Daybreak the Body of a Murdered 
C^fienian/’ “ An Artist in Despair,” and 'fhe Love of 
jSold.” In 1855 he exhibited at the Antwerp Salon a little 
figure. c^led “At Home,” which showed the painter’s bent 
^towards rdepicting ladies of fashion. At the Great Exhibition 
Ml Paris, 1855, his contributions were i remarkable, but in 1857 
bo rotumed to graceful female subjects, and his path thenceforth 
was dear before him, At the Great Exhibition of 1867 he was 
j^en in a brilliant variety of works in the manner he had made 
his :Qwn, sending eighteen exquisite paintings; among them 
wore the “ Lady in Pink ” (in the Brussels Gallery), “ Consola- 
tion,” “.Eveary Good Fortune,” “ Miss Fauvette,” “ Ophelia,” 
gnd “:In>diajn Paris.” At the Paris International Exhibitions 
pf i878.and 1889, and at the iHistorieal Exhibition of Belgian 
Art, lirussels, 1880, he exhibited “ The iFour Seasons ” (in the 
Palace at Brussels), “ The Parisian Sphinx,” The Japanese 
“ The Japanese Robe,” and “ The Lady-bird ” (Brus- 
sels Gallery). He died on the 24th of August 1906. “ Alfred 
Stevens .is one of the race of great painters,” wrote Camille 
Lemonnier, “ and like them he takes immense pains with the 
execution of his work.” The example of his finished technique 
was salutary, not n ercly to hw brethren in .Belgium, but to 
ipany foreign painters who received encouragement from the 
study of -his method. The bn)ther of Alfred Stevens, Joseph 
Stevens, was a great painter of dogs and dog life. 

•See J. du Jardin. L\ 4 rt flamand] Camille Lemonnior, Histoife des 
(iris cn Bvli>i(!it4.\ 

STEVENS, HENRY (1819-1886), American bibliographer, 
was born in Barnet, Vermont, on the 24th of August 1819. 
He studied at Middlebury Cdlege, Vermont, in 1838-1839, 

S aduated at Yi:ile in 1843 and studied at the Cambridge 
lassachuseit^) Law School in 1843-1844. In 1845 he went 
to London, where he was employed during most of the 
remauHlcr of his life as a collector of Americana for the British 
Museum and for various public and private American libraries. 
He was engaged by Sir Anthony Panizzi, librarian of the 
British Museum, to collect historical books, documents, journal^, 
jkc., concerning North and South America; and he was purchas- 
ii>g agent for the Smithsonian Institution and for the library 
of Congress, as well as for J tunes Lenox, of N ew York, for 
whom he secured niuch of the valuable Americana in the Lenox 
library in tJiat city, and for the John Carter Brown library, 
at Providence, Rhode Island. He became a member of the 
Society of Amiqi;a"'’ts i'l 1852, and in 1877 was a member -of 
the committee which, organized the Caxton Exhibition, for which 
catalogued the collection of Bibles. He died at South 
Ham,pstead, England, on the 28th of February 1886, 

His principal copipilations ^nd publdcations were : an Analytical 
Index i(jf the Colonial Ziocuments of New Jersey in fhe Staie Paper 
Office in England (1858), constitwtigg vdl. ,v. of. the New Jersey 
Historical Society's Collections-, 'Collection of Historical Papers 
relating to Rhode Island . . . 1640-1*^^^ (6 vols.), for the Jotui 
Garter Browri library; histodcal indexes of the colonial documents 
relating to Marylruid (10 vols.), now W the library of the Maryland 
Historical Society ; and a collection of papers relating to Virginia 
for the period 1585 1775, incomplete, deposited m the Virginia 
state library in 1858; a valuable Catalogue of American Maps in 
the Library of the British Museum (1856) ; catalogues of American, 
of Mexican and other Spanish^Ainsrican apd of Canadian and other 
British North American books in the library of the British Miusegm; 
JJistoriGai and Geographical Notes on the Earliest Discoveries in 
4 .tneri(M, with Comments on the Earliest Maps and Charts, 

&c. (1869); Sebastian Cabot -- John Cahot *9 o (1870); The Bibles 
in the Caxton Exhibition, tSyy (1878); and Bicollectipns of Mr Jctfues 
Ilkndx, of New York, and the Formation of Ilis Library ' {iSH6)\ 

His brother, Benjamin Frankmn Stevens (1833-1902), 
bibliojjrapher, lyas born Ba^et, yergiont, on 
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19th of Febru^y. 1833, educated at the university . of 
Vermont, and in i860 became associated with his brother in 
London, For about thirty years he was ei^gaged iq preparing 
a chronological list and alphabetical index of American estate 
papers in English, French, Dutch and Spanisti archives, covering 
the period from ,1763 to 1784, and he prepared more than 
2000 facsimiles of important American historical manuscripts 
found in European archives and relating to the period between 
1773 and 1783. He also acted as purchasing agent for various 
American libraries, and for about thirty years before his death 
was United States despatch agent at Londc)n and had charge 
of the mail intended for the vessels of the United States navy 
serving in Atlantic or European stations, He died at Surbiton, 
Surrey, England, on the 5th of March 1902. 

His pfiacipal publicatiojiS; include Campaign in Virginia, 17S1 : 
an Exact Reprint of Six Rare Pamphlets on the Clinton^CornvvaUis 
Controversy, with . , . Manuscript Notes by Sir Henry Clinton ; 
with a Supplement containing Extracts from the Journals of the House 
of Lords (1888); Facsimiles of Manuscripts in European Archives 
Relating to America, iyyj^/7Sj, with Descriptions, References amd 
Tramlations (25 vols., 1889-1898); General Sir William Howe's 
Orderly Book at Charlestown, Boston and Halifax (1890); and 
Columbus : His Own Book of Privileges, (1893). 

STEVENS, THADBEUS (1792-1868), American political 
leader, was. born in Danville, Vermont, on the 4th of April 1792. 
He graduated at Dartmouth College in 1814, removed to York, 
Pennsylvania, was admitted to the bar (in Maryland), and for 
fifteen years practised at Gettysburg, Pennsylvania. He was 
a leader of the Anti-Masons in Pennsylvania, and was prominent 
in the national Anti-Masonic Convention at Baltimore in 1831. 
He served in the Pennsylvania house of rci)resentatives, first 
as an Anti-Mason, and later as a Whig, in 1833-1835, 1838-1839 
and 3;84 I-i 842. On the iith of April 1835 he made an eloquent 
speech in defence oftfree public education. A partner’s venture in 
the iron business haying. involved him in a debt of $217,000, he 
.retired from public life in 1P42 and practised law in Lancaster, 
.Pennsylvania, with such success as within six years to reduce 
this debt to $30,000. He frequently appeared in behalf of 
fugitive slaves before the Pennsylvania courts, and previously, 
in the state constitutional convention of 1837, he had refused 
to sign the conscitution limiting the suffrages to white freemen. 
In 1840 he did much in Pennsylvania to bring about the election 
of W. H. Harrison, and in the icampaign of 1844 Stevens again 
rendered marked services to the Whig ticket. He was a Whig 
representative in Congress in 1849-1853, and was leader of the 
radical Whigs, and 'Frec-Soilcr;5, strongl>’ opposing the compromise 
measures qf 3^850, and being- .cspcciall)' bitter in his denuncia- 
tions of the Fugitive Slave iLaw. In 1855 he took a prominent 
part in organizing the Republican party in Pennsylvania, and 
in 1856 was a delegate to the Republican National Convention, 
in wbicli ,he opposed the nomination of John C. Fremont. He 
returned to the national Hopse of Representatives in 1859 and 
bitterly ciiiticized tli^ yapiUatiQn of Buchanan’s administration. 
He becaiqe chainqan of the ways and means committee on 
the 4th qf July ^86i, and. rpnitil his death was, as James G. 
Blaine f said, “ the , natural leader wlio assumed this place by 
common consent.” During). the Civil War .he was instrumental 
in having necessary revenue measures passed in behalf of the 
^Mjministrajtipn. He was not, Ikowevor, in perfect harmony 
with Lmc^ln, who .was far mpeeconservajLive as well as broader 
minded .and^ more magnanimous than he; besides this Stevens 
^qlt it Bgi injustice that Linooln lin ofaposing a member of hts 
cabinet from Pennsylvania had preferred Cameron to himself. 
During, .the war Stevens ur^d emancipation ei the slave, and 
Wncatly advocated the raiding Arf negro , rogiments. He . not 
only opposed the presiidenitJs ten per cent, plan ” in Louisiana 
and Arkansas (i,,e. the plan .which, jx-ovided tliat these states 
might be reorgahized l^y ^ many a$ 10 % of the number of 
voters in j86p who should for; pardon.And take the oath of 
alh^janice to the United Sliatas),. hut he also refused to accept 
the Wade-Davis Bill as being far top moderate in -chameter. 
On the motion qf Stevens 4i the two houses 

appointed a joint cqmxmttee m and .fiteivoens 
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made chairman of the house committee. In his speech 
of the i8th of December 1865 he asserted that rebellion had 
ips» f€Lcto blotted out of being all states in the Souths that that 
section was then a ** conquered province,** and that its govern- 
ment was in the hands of Congress, which could do with it as it 
’wished. He introduced from the joint committee what became, 
with changed clause as to the basis of representation, the Four- 
teenth Amendment, and also the Reconstruction Act of the 
6th of Fcbniarv 1867. He also advocated the Freedmen’s 
Bureau bills and the Tenure of Office Act, and went beyond 
Congress in favouring the confiscation of the property of the 
Confederate states and ** of the real estate of 70,000 rebels who 
own above 200 acres each, together with the lands of their 
several states/’ for the benefit of the freedmen and loyal whites 
and to reimlnirsc, it was said, the suflftTers from Lee’s invasion 
of Pennsylvania, during which Stevens’s own ironworks at 
Chambersburg had been destroyed. He led Congress in the 
struggle with the president, and after the president’s removal 
of secretary of war Stanton he reported the impeachment 
resolution to the house and was chairman of the committee 
appointed to draft the articles of impeachment. He Wiis one 
of the managers appointed to conduct the case for the House 
of Representatives before the Senate, but owing to ill health 
he took little part in the trial itself. He died at Washington, 
D.C., on the irth of August 1868, and was buried at Lancaster, 
Pennsylvania. 1 

Stevens was an extreme partisan in politics; and his opponents 
and critics have always charged him with being vindictive and 
revengeful toward the South. Instead of obtaining political 
and social equality for the negro, his policy intensified racial 
antagonism, forced practically all of the white peoi)le of the 
South into the Democratic party, and increased the difficulties 
in the way of a solution of the race problem ; the policy, however, 
was the result of the passions and political exigencies of the 
time, and Stevens emnnot be held responsible except os the leader 
of the dominant faction in C'ongress. He was an able, terse, 
forcible spcakcjr, master of bitter sarcasm, irony, stinging ridicule, 
and, less often used, good-humoured wit. 

Seo S. W. McCiill’s Thaddeus Stevens (Boston and New York, 1899), 
in the "American Statcsm(?ii Scries," a sympathetic, but judicious 
bio??raphy; also J. K. Rhodes, History of the United States from the 
Cotnproniise of iSjOt especially vol. v. (New York, 1904). 

STEVENSON, ADLAI EWING (1835^ ), American political 

leader, was born in Christian county, Kentucky, on the 23rd 
of October 1835. He removed with his family to Bloomington, 
Illinois, in 1852; was educated at the Illinois Wesleyan Univer- 
sity at Bloomington and at Centre C!ollege, Danville, Kentucky; 
and was admitted to the Illinois bar in ‘1857. He was master 
in chancery for Woodford county, Illinois, in iouo-1864, and 
district-attorney for the twenty-third juaicial district of that 
state from 1865 to 1869, when he removed to Bloomin^on. 
He was a Democratic rcpresentati^^e in Congress from Illinois 
in T875-1877 and ag^ain in 1879-1881; was first assistant post- 
master-general in 1885-1889, and was severely criticized for his 
wholesale removal of Republican postmasters. He was a 
delegate to the national democratic conventions in 1884 ft^d 
1892, and in the latter year was elected vice-president of the 
United States on the ticket with Cleveland, aerving from 1893 
to 1897. In 1897 he was a member of the commission (Senator 
Edward 0 . Wolcott and General Charles J. Paine being the other 
members) appointed by President McKinley to confer with the 
governments of Great Britain, France and Germany with a 
view to the establishment of international bimetallism. He 

1 In accordance with liis own wish ho was buried in a small grave- 
yard rather tlian in one of the regular city cemeteries, and on his 
tombstone is the following epitaph written by himself : " I repose 
in this quiet and secluded spot, not from any natural preference for 
solitude, but, finding other cemeteries limited as to race !by charter 
rules, 1 have chosen this, that I might illustrate in my dc*ath the 
principles I advocated tlirough a long life — Equality of man before 
riis Creator." He bequeathed a part of hi;? estate to found a home 
for white and negro orphans — the present Thaddeus Stevens 
indnstriail school— at Lan^ster. 
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was again Democratic nominee for vice-president in tgoo, but 
was defeated. He published Something of Men I have Known ; 
With Some Papers of a General N ature, Political, Historical and 
Retrospective (1909). 

STEVENSON, BOBERT (1772-1850), Scottish engineer, was 
the only son of Alan Stevenson, partner in a West Indian house 
in Glasgow, and was bom in that city on the 8th of June 1772. 
He was educated at Anderson’s College, Glasgow, and Edinburgh 
University. In his youth he assisted his stepfatlier, Thomas 
Smith, in his lighthouse schemes, and at the age of nineteen was 
sent to superintend the erection of a lighthouse on the island of 
Little Cumbrae. Subsequently he succeeded Smith, whose 
daughter he married in 1799, as engineer to the Commissioners 
of Northern Lighthouses, and during his period of office, from 
1797 to 1843, he designed executed a large number of 
lighthouses, the most important being that on the Bell Rodk, 
begun in 1807. For its illumination he introduced an improved 
apparatus, and he was also the author of various vduable 
inventions in connexion with lighting, including the intermittent 
and flitshing lights, and the mast hintcrn for lightships. As a 
civil engineer he improved the approaches to Edinburgh, 
including that by the Calton Hill, constructed harbours, docks 
and breakwaters, improved river and canal navigation, and 
constructed several important bridges. In consetiuence of 
observations made by him George Stephenson advocated the 
use of malleable- instead of cast-iron rails for railways, and he 
was the inventor of the movable jib and baUmce cranes. Chiefly 
througli his interposition an admiralty survey was established, 
from which the admiralty sailing directions lor the coasts of Great 
Britain and Ireland Iiave Ix^en j)reparcd. Sttjvenson published 
an Account of the Bell Rock Lighthouse in 1824, and, besides 
contributing important articles on engineering subjects to 
Brewster’s Edinburgh Encyclopaedia and the Encyclopaedia 
BritannicMf was the author of various pajxjrs read before learned 
societies. He died at Edinburgh on the T2th i)f July 1850. 

Of his family, three sons, Alun, David and 1 'homas, attamed 
distinction as lighthouse engineers. 'J'he eldest, Alan (1807- 
1865), eventually became a partncT with his father, whom he 
succeeded as engineer to the Commissioners of Northern Light- 
houses in 1843. The most noteworthy liglithouse designed by 
him is Sktjrryvore on the west coast of Scotlimd, an isolated townT 
of which the first stone was laid in 1840 and which first showed 
its light in 1843. He published an Account of the Skerryvafe 
Lighthouse in 1848, and a Rudimentary Treatise on the History, 
Construction and Illumination of Lighthouses in 1850, and he 
wrote the article on lighthouses in the 8th (idition of the Encycla^ 
paedia Britannica. The third son, David (1815-1886), was at 
first engaged on land and marine surveys and in railway work. 
In 1837 he made a tour in North America, which gave rise to 
his Sketch of the Civil Enpneering of North America (1838), and 
on his return became a partner in his father’s busings. In 
1853 he and his youngest brother Thomas were appointed jomt 
engineers to the Commissioners jfrf Northern Lighthouses in 
succession to their brother Alan,nand he designed many light- 
houses not only in Gotland but also in New Zealand, India and 
Japan. His books include Marine Surveying (1842), Canal and 
River Engineering (1858), Reclamation and Protection of AgricuU 
tural Land (1874), and Life of Robert Stevenson (1878), and he 
was also a contributor to the 8th and 9th editions of the Encyclo- 
paedia Britannica. The youngest son, Thomas (1818-1887), 
joined his father’s business in 1846, and us joint engineer to the 
Commissioners of Nori.hem Lighthouses from 1853 to 1885 
introduced various improvements in lighthouse illumination, 
which were described in the article (.‘n lighthouses he wrote for 
the Qth edition of the Encyclopaedia Britannica. He was also 
detqily interested in meteorology, and in 1864 designed the 
Stevenson screen widely used for the sheltering (;t thermometers. 
He was the father of Robert Louis Stevenson. 

STEVENSON, ROBERT LEWIS BALFOUR (1850-1894), 
British essayist, novelist and poet, was the child ol Thoiftas 
Stevenson, civil engineer, and his wife, Margaret I.vabolhiiJidfOUr. 
He was bom at 8 Howard Place, Sdinburgh, oa itate 13th >ef 
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November 1850. He suffered from infancy from great fragility 
of health, and nearly died in 1858 of gastric fever, which left 
much constitutional weakness behind it. From the age of six 
he showed a disi)().sition to write. He went to school, mainly 
in Edinburgh, from 1858 to 1867, but his ill health prevented 
his learning much, and his teachers, as his mother afterwards 
said, “ liked talking to him better than teaching him.” He 
often accompanied his father on his official visits to the light- 
houses of the Scottish coast and on longer journeys, thus 
early accustoming himself to travel. As his health improved 
it was hoped that he would be able to adopt the family profession 
of civil engineering, and in 1868 he went to Anstruther and then 
to Wick as a pupil engineer. In 1871 he had so far advanced as 
to receive the silver medal of the Edinburgh Society of Arts 
for a paper suggesting improvements in lighthouse apparatus. 
But long before this he had started as an author. His earliest 
publication, tlie anonymous pamphlet of The Peniland Rising, 
had appeared in 1866, and The Charity Bazaar, a trifle in whicli 
his future manner is happily displayed, in 1868. From about the 
age of eighteen he dropped his baptismal names of Lewis Balfour 
and called himself Robert Louis, but was mostly known to his 
relatives and intimate friends as “ Louis.” Although he greatly 
enjoyed the outdoor business of the engineer’s life it strained 
his physical endurance too much, and in 1871 was reluctantly 
exchanged for study at the Edinburgh bar, to which he was 
called in 1875. In 1873 he first met Mr Sidney Colvin, who 
was to prove the closest of his friends and at last the loyal and 
admirable cdittjr of his works and his correspondence; and to 
this time are attributed several of the most valuable friendships 
of Stevenson’s life. 

He was now labouring, with extreme assiduity, to ground 
himself in the forms and habits of literary style. In 1875 
appeared, anonymously, his Appeal to the Clergy of the Church 
of Scotland, and in that year he made the first of many visits 
to the forest of Fontainebleau. Meanwhile at Mentone in the 
winter of 1873-1874 he had grown in mind under the shadow of 
extreme y)h>'sical weakness, and in the following spring began to 
contribute essays of high originality to one or two periodicals, 
of which the Cornhill, then edited by Sir Leslie Stephen, was 
at first the most important. Stevenson made no attempt to 
practise at the bar, and the next years were spent in wanderings 
m France, Germany and Scotland. Records of these journeys, 
and of the innoexmt adventures which they encouraged, were 
given to the wt^rld as An Inland Voyage in 1878, and as Travels 
with a Donkey in the Cevennes in 1879. During these four years 
Stevenson’s health, which was always bettered by life out of 
doors, gave him little trouble. It was now recognized that he 
was to be an author, and he contributed many essays, tales 
and fantasies to various journals and magazines. At Fontaine- 
bleau in 187b Stevenson had met Mrs Osbourne, the lady who 
afterwards Ijecame his wife; she returned to her home in Cali- 
fornia in 1878, and in August of the following year, alarmed 
at news of her health, Stevenson hurriedly crossed the Atlantic. 
He travelled, from lack of means, as a steerage jmssenger and 
then as an emigrant, and in December, after hardships which 
seriously affected his health, he arrived in San Francisco. In 
May 1880 he married, and moved to the desolate mining-camp 
which be has described in The Silverado Squatters, As Mr Colvin 
has well said, these months in the west of America were spent 
“ under a hi*av>^ combined strain of personal anxiety and literary 
effort.” Some of his most poignant and most enchanting letters 
were written during this romantic period of his life. In the 
autumn of 1880 he returned to Scotland, with his wife and step- 
son, who were re<-eived at once into the Edinburgh household of 
his parents. But the condition of his health continued to be very 
alarming, and they went almost immediately to Davos, where 
he remained until the spring of 1881. In this year was published 
Virginibus puerisque, the earliest collection of Stevenson’s 
essiiys. He spent the summer months in Scotland, writing 
articles, poems, and above, all his first romance, The Sea-Cook, 
afterwards known as Tteg^e Island ; but he was driven back 
to Davos in October. ijfii^s682 appeared Familiar Studies of 


Men and Books and Hew Arabian Nights. His two winters f 
Davos had done him some good, but his summers in Scotlar 
invariably undid the benefit. He therefore determined 1 
reside wholly in the south of Europe, and in the autumn i 
1882 he settled near Marseilles. This did not suit him, bt 
from March 1883 ^^84 he was at home at a charmir 

house called La Solitude, above Hy^res; this was in many waj 
to be the happiest station in the painful and hurrying pilgrimaj 
of Stevenson’s life. The Silverado Squatters was published i 
1883, and also the more important Treasure Island, which mac 
Stevenson for the first time a popular writer. He planned 
vast amount of work, but his schemes were all frustrated i 
January 1884 by the most serious illness from which he had y( 
suffereci. He was just pulled tlirough, but the attack wi 
followed by long prostration and incapacity for work, and b 
continued relapses. In July he was brought back toEnglani 
and from this time until August 1887 Stevenson’s home was 1 
Bournemouth. In 1885 he published, after long indecision, h 
volume of poems, A Child's Garden of Verses, an inferior stor 
The Body Snatcher, and that admirable romance. Prince Ott 
in which the peculiar quality of Stevenson’s style was displays 
at its highest. He also collaborated with W. E. Henley in son 
plays. Beau Austin, Admiral Guinea and Robert Macaire, Ear] 
in 1886 he struck the public taste with precision in his wi 
symbolic tale of The Strange Case of Dr Jekyll and Mr Hyd 
In the summer of the same year he published Kidnapped, whic 
had been written at Bournemouth. 

I'his, however, was a period of great physical prostratio: 
so that 1886 and 1887 were perforce among the least producti> 
years of Stevenson’s life. In the early months of 1887 Stevensc 
was particularly ill, and he was further prostrated by beir 
summoned in May to the deathbed of his father, who had jui 
returned to Edinburgh from the south. He printed privately i 
a pamphlet, in June 1887, a brief and touching sketch of h 
father. In July he published his volume of lyrical poems calk 
Underwoods, The ties which bound him to England were no 
severed, and his health was broken to such a discouraging dcgi'( 
that he determined to remove to another hemisphere. Accon 
ingly, having disposed of Skerry vorc, his house at Bourncmoutl 
he sailed from London, with his wife, mother and stepsoi 
for New York on the 17th of Au rust 1887. He never set fo( 
in Europe again. His memoir of his friend Professor Flecmin 
Jenkin was published soon after his departure. After restiri 
at Ne>ji)ort, he went for the winter to be under the care of 
physician at Saranac Lake in the Adirondacks for the winte: 
Here he was very quiet, and steadily active with his pen, writin 
both the greater part of the Master of Ballantrae and many of hi 
finest later essays. He had undertaken, for a regular paymer 
greatly in excess of anything which he had hitherto receivec 
to contribute a monthly essay to Scribner's Magazine, and thes 
essays, twelve in number, were j)ublished continuously through 
out the year 1888. Early in that year was begun The Wron 
Box, a farcical romance in which Mr Lloyd Osbourne participated 
Stevenson also began a romance a!)Out the Indian Mutiny, whic 
he abandoned. His attitude about this time to life and experi 
cnce is rcfiectcd in Pulvis el umbra, one of the noblest of all hi 
essays. In April 1888 he was at the coast of New Jersey fo 
some weeks, and in June started for San I^’rancisco, where h 
had ordered a schooner, the “ Casco,” to be ready to receive him 
On the 28th of the month he started, as Mr Colvin has saic 
“ on what was only intended to be a pleasure excursion . . 
but turned into a voluntary exile prolonged until the hour 0 
his death ” ; he never again left the waters of the Pacific. Th 
** Casco ” proceeded first to the Marquesas, and south and eas 
to Tahiti, passing before Christmas northwards to Honolulu 
where Stevenson spent six months and finished The Master 0 
Ballantrae and The Wrong Box, It was during this time tha 
he paid his famous visit to the leper settlement at Molokai. I] 
1889, ** on a certain bright June day,” the Stevensons saile< 
for the Gilbert Islands, and after six months’ cruising fount 
themselves at Samoa, where he landed for the first time abou 
Christmas Day 1889. On this occasion, however, thougl 
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strongly drawn to the beautiful island, he stayed not longer than 
six we^s, and proceeded to Sydney, where, early in 1890, he 
published, in a blaze of righteous anger, his Father Damien : 
an Open Letter to the Rev. Dr Hyde of Honolulu, in vindication of 
the memory of Father Damien and his work among the lepers 
of the Pacific. At Sydney he was very ill again : it was now 
obvious that his only chance of health lay within the tropics. 
For nearly the whole of the year 1890 the Stevensons w’cre 
cruising through unfamiliar archipelagos on board a little 
trading steamer, the ** Janet Nicholl/^ Meanwhile his volume 
of Ballads was published in London. 

The last fjur years of his unquiet life were spent at Samoa, 
in circumstances of such health and vigour as he had never 
previously enjoyed, and in surroundings singularly picturesque. 
It was in November 1890 that he made his abode at Vaiiima, 
where he took a small barrack of a wooden box 500 ft. above 
the sea, and began to build himself a large house close by. The 
natives gave him the name of Tusitala. Ilis character developed 
unanticipated strength on the practi(!al side; he became a 
vigorous employer of labour, an active planter, above all a 
powerful and benignant island chieftain. He gathered by 
degrees around him “ a kind of feudal clan of servants and 
retainers,” and he plunged, with more generous ardour than 
coolness of judgment, into the troubled politics of the country. 
He took up the cause of the deposed king Mataafa with extreme 
ardour, and he wrote a book, A Footnote to History : Fight Years 
of Trouble in Samoa (1892), in the endeavour to win over British 
sympathy to his native friends. In the autumn of this year 
he received a visit at Vaiiima from the countess of Jersey, in 
company with whom and some others he wrote the burlesque 
extravagance in prose and verse, called An Object of Pity, 
privately printed in 1 893 at Sydney. Whenever the cultivation 
of his estate and the vigorous championship of his Samoan 
retainers gave him the leisure, Stevenson was during these 
years almost wholly occupied in writing romances of Scottish 
life. The Wrecker, an adventurous tale of American life, which 
mainly belonged to an earlier time, was WTitten in collaboration 
with Mr Lloyd Osbourne and finally published in 1892; and 
towards the close of that very eventful and busy year he be^an 
The Justice Clerk, afterwards Weir of Hermiston. A portion 
of the old record of emigrant experiences in 1879, long suppressed 
for private reasons, also appeared in book form in 1892, In 
1893 Stevenson published the important Scottish romance of 
Catriona, written as a sequel to Kidnapped, and the three talcs 
illustrative of Pacific Ocean character, Island Nights* Entertain^- 
ments. But in 1893 the uniform good fortune which had attended 
the Stevensons since their settlement in Samoa began to be 
disturbed. The whole family at Vcailima became ill, and the final 
subjugation of his j:rotcgc Mataafa, and the destruction of his 
party in Samoan politics, deeply distressed and discouraged 
Stevenson. In a series of letters to The Times he exposed the 
policy of the chief justice, Mr Cedcrcrantz, and the president of 
the council, Baron Senfft. He so influenced public opinion 
that both were removed from olTice. In the autumn of that 
year he went for a change of scene to the Sandwich Islands, 
but was taken ill there, and was only too glad to return to Samoa, 
In 1894 he was greatly cheered by the plan, suggested by friends 
in England and carried out by them with the greatest energy, 
of the noble collection of his works in twenty-eight volumes, 
since known as the Edinburgh edition. In September 1894 
was published The Ebb Tide, the latest of his books which he saw 
^ through the press. Of Stevenson’s daily avocations, and of the 
temper of his mind through these years of romantic exile, a clear 
idea may be obtained by the posthumous Vaiiima Letters, edited 
by Mr &dney Colvin in 1895. Through 1894 he was engaged 
in composing two romances, neither of which he lived to complete. 
He was dictating Weir of Hermiston, apparently in his usual 
health, on the day he died. This was the 3rd of December 
1S94; he was gaily talking on the verandali of his house at Vaiiima 
when he had a stroke of apoplexy, from which he never recovered 
consciousness, and passed away painlessly in the course of the 
evening. His body was carried next day by sixty sturdy 
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Samoans, who acknowledged Stevenson as their chief, to the 
summit of the precipitous peak of Vaca, where he had wished 
to be buried, and where they left him to rest for ever with the 
Pacific Ocean at his feet. 

The charni of the personal character of Stevenson and the 
romantic vicissitudes of his life are so predominant in the minds 
of all who knew him, or lived within earshot of his legend, that 
they make the ultimate position which he will take in the history 
of English literature somewhat difficult to decide. That he 
was the most attractive figure of a man of letters in his generation 
is admitted; and the acknowledged fascination of his character 
was deepened, and was extended over an extremely wide circle 
of readers, by th(' publication in i8()t) of his Letters, whic'h have 
subdued even those who were rebellious to the entertainment 
of his books. It is therefore from the point of view of its 
** charm ” that the genius of Stevenson must be approached, 
and in this respect there was between himself and his books, 
his mannt‘rs and his st\]c, his practice and his theory, a very 
unusual harmony. Very few authors of so high a class have 
been so consistent, or liave made their conduct so close a refli'o 
tion of their philosophy. This unity of the man in his work 
makes it difficult, for one who knew him, to be sure that one 
rightly gauges the purely literary signifi('ancc of the latter. There 
arc some living who still hear in ever^' page of Stevenson the 
voice of the man himself, and see in every turn of his language 
his flashing smile. So far, however, as it is possible to dis- 
engage one’s self from this captivation, it may be said that 
the mingling of distinct and original vision with a singularly 
conscientious hanrlling of the English language, in the sincere 
and wholesome self-consciousness of the strenuous artist, seems 
to be the central feature of Stevenson as a writer by profession. 
He was always assiduously graceful, always desiring to present 
his idea, his image, his rhapsody, in as persuasive a light as 
possible, and, particularly, with as much harmony as possible. 
He had mastered his manner and, as one may say, learned his 
trade, in the exercise of criticism and the reflec'tive parts of 
literature, before he surrendered himself to that powerful 
creative impulse wdiich had long been tempting him, so that when, 
in mature life, he essayed the portraiture of invented character 
he came to it unhampered by any imperfection of language. 
This distinguished mastery of style, and love of it for its own 
sake within the bounds of good sense and literary decorum, 
gave him a pre-eminence among the story-tellers of his time. 
No doubt it is still by his romances that Stevenson keeps the 
wider circle of his readers. But many hold that his letters 
and essays arc finer contributions to pure literature, and that 
on these exquisite mixtures of wisdom, pathos, melody and 
humour his fame is likely to be ultimately litised. In verse he 
had a touch far less sure than in prose. Here we find less evi- 
dence of sedulous wo rkmanship, yet not infreiiuently a piercing 
sweetness, a depth of emotion, a sincere and spontaneous 
lovablcness, which are irresistibly touching and inspiring. 

The personal appearance of Stevenson has often beitn 
described : he w'as tall, extremely thin, dark-haired, restless, 
compelling attention with the lustre of his wonderful brown eyes. 
In tlie existing portraits of him those who never saw him are 
apt to discover a strangeness which seems to them sinister or 
even affected. This is a consequence of the false stability of 
portraiture, since in life the unceasing movement of light in 
the eyes, the mobility of the mouth, and the sympathy and 
sweetness which radiated from all the f(‘atiircs, precluded the 
faintest notion of want of sincerity. Whatever may be the 
ultimate order of reputation among his various books, or what- 
ever posterity may ultimately see fit to ordain as regards the 
popularity of any of them, it is difficult to believe that the time 
will ever come in which Stevenson will remembered as 

the most beloved of the writers of that age IfTOch he did so much 
to cheer and stimulate by his example. ^ 

His cousin R. A. M. Stevenson (1 847-1 qo^Wllas an accom- 
plished art-critic, who in 1889 became professbr of fine arts at 
University College, Liverpool; he published several works on 
art {Rubens, 1898; Velasauez, 1895; Raeburn, 1900). 
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R. L. Stevenson's other works incUido: Memories amf Portraits 
(1887) ; The Merry Men and other Tales and Fables (1887) ; The Black 
Arrow (1888); Edinburgh: Pieturesqna Notes (1880); Across the 
Plains^ with other Memories and Essays (1892), and the jposthnmous 
works, Songs of Travel and other Verses (1896), St Ives (i 899 )« com- 
pleted by Sir A, T. Qiiiller Couch ; ^ Medley (1899): In 

the South Seas : experiences on the “ Casco " {/dSS) ana the 
Epsator {iSlSg) (1900), See the Letters of Stevenson to his Family 
(1899), with the critical and biographicaT prefajce by Mr Sidney 
Colvin,; Vailima Letters, to Sidney Colvin (1895), &*^d the Life of 
Robert Louis Stevenson by Graliam Ballour (1901). Sec also ProfesBOT 
Waller Raleigh, R. L. Stevenson (1895), and Memories of Vailima 
(1905), by IsolJel Strong ami Lloyd Oslwmrne. A complete 
edition of Stevenson's works was issued at Edinburgh in i894<'i898. 
A Bibliography of the works of R. L. Stevenson by Colonel W. F. 
Pridcaux appeared in 1903. (E. G.) 

STEVENS POINT^ a city and the county-seat of Portage 
county^ Wisconsin, U.S.A., on both Imnks of the Wisconsin 
River, about 110 m. N, of Madison. Pop. (.1890), 7896; (1900^, 
9524, of whom 2205 were foreign-born; (1905, state census), 
9022. Stevens Point is served by the Green' Bay & Western 
and the Minneapolis, St Paul & Sault Ste Marie railways. It is 
attractively situated, has a fine public school system, including 
a high school, a manual training school, a domestic science 
department, and kindergarten and day schools for the deaf. 
It is the scat of one of the state normal schools (1894), of St 
Joseph's Academy (Polish), and of the Stevens Point Commercial 
College, and has a Carnegie library (1904), the Portage county 
court-house, a city hospital, and a tuberculosis sanatorium. 
The city is situated in the borders of the pine timber region, 
and tlie lumber industry predominates. There are railway 
repair shops here, and various manufactures. The city has 
a considerable wholesale jobbing trade, and is an important 
point of shipment for the products of the agricultural country 
in the vicinity, Stevens Point was first settled by George Stevens 
in 1839, was incorjjorated as a village in 1847, and was first 
chartered as a city in 1858. 

STEVENSTON, a miinufacturing town of Ayrshire, Scotland. 
Pop. (1901), 6554. It is situated about i m. from Saltcoats 
en the coast of the Firth of Clyde, 29 m. S.W. of Glasgow by 
the Glasgow & South-Western railway. There are coal- 
mines, several ironworks^one is among the largest in Scotland 
—and, on the sandhills along tlie shore, the works of Nobers 
Explosives Company, which cover an area of a mile, the 
separate-hut principle being adof^ted to minimize the risks 
attendant upon so dangerous an occupation- 

STEVINUS, SIMON (1548 - 1620), Dutcli mathematician, was 
born in 1548 at Bruges (where the Place Simon Stevin contains 
his statue by Eugen Simonis) and died in 1620 at the Hague 
or in Leiden. Of the circumstances of Ids life very little is 
recorded ; tlie exact day of his birth and the day and place 
of his death arc alike uncertain. It is known that he left a widow 
with two children; and one or two hints scattered throughout 
his works inform us that he began life as a merchant’s clerk 
in Antw'crp, that he travelled in, Poland, Denmark and other 
parts ( f northern Europe, ami that he was intimate with Prince 
Maurice, of Orange, who asked his advice on many occasions, 
and made him a public officerr-at first director of the so-called 
“ waj^rstaet,’’ and ; afterwpds quartermaster-general. The 
question wl>elher Stevinus, like most of the rest of the prince’s 
followers, belonged to the Protestant creed hardly admits of a 
oategorical answer. A Roman Catholic would perhaps not have 
been so ready as Stevinus to deny the value of all authority. 
A Roman (',ath^»lic could not well liavc boasted, as Stevinus in 
a;political pamphlet did, that he had always been in, harmony 
with the executive power. But against tb(\sc. considerations 
it might be urg<d that a Protestant had. no occasion to boast of a 
harmony most natural to him, while his further remark to tlia 
effect that a state daourch is indispensable, and that those w;ho 
cannot belong tooifc/.'on conscientious grounds ought to leave 
the country ralhet^ 'than show any opposition to its rites, seems 
^hcr to indiaatfe the crypto-Catholic. The same conclusion 
is supported by the fact that Stevinus, a year before his death, 
bec|ueathed a pious legacy to the church of W(\stkerke in Flanders 
out of the revenues of w'hich masses were to be said. 


His claims to :fatne are: varied. His contemporaries, weret. 
most struck by his invention of a carriage with sails, a little 
model of which was preserved at Sebeveningen, till 1862. The 
carriage itself had been lost long before; but we know that about 
the year 1600 Stevinus, with Prince Maurice of Orange and, 
twentj^-six others, made use of it on the seashore between 
Scheveningen and Petten, that it was propelled solely by the 
force of the wind« and that it acquired a speed which exceeded 
that of horses. Another idea of Stevinus, for which even Hugo 
Grotius gave. him great credit, was his notion of a bygone age 
of wisdom. The goal to be aimed at is the bringing about of a 
second age of wisdom, in which mankind shall have recovered aH 
its early knowledge. The fellow-countrymen of Stevinus were 
proud that he wrote in their own dialect, which he thought 
fitted fona universal language, as no other abounded like Dutdi 
in monosyllabic radical words, 

Stevinus was the first to show how to model regular and 
semiregular polyhedra by delineating their frames in a plane. 
Stevinus also distinguished stable from unstable equilibrium. 
He proved the law of the equilibrium on an inclined piano. 
He demonstrated before Pierre Varignon the resolution of forces, 
which, simple consequence of the law of their composition 
though it is, had not been previously remarked. He discovered 
the hydrostatic paradox that the downward pressure of a liquid 
is independent of the shape of the vessel, and depends only on 
its height and base. He also gave the measure of the pressure 
on any given portion of the side of a vessel. He h^d the idci 
of explaining the tides by the attraction of the moon. Stevinus 
seems to be the first who made it an axiom that strongholds 
arc only to be defended by artillery, the defence before his time 
having relied mostly on small firearms. He was the inventor 
of defence by a. system of sluices, which proved of the highest 
importance for the Netherlands. His plea for the teaching 
I of the science of fortification in universities, and the existence 
of such lectures in Leiden, have led to the impression that he 
himself filled this chair; but the belief is erroneous, as Stevinus, 
though living at Leiden^ never had direct relations with its 
university. 

Book-keeping by double entiy may have been known to 
Stevinus as clerk at Antwerp either practically or through the 
medium of the works of Italian authors like Lucas Paccioli 
and Girolamo Cardan, He, however, was the first to recommend, 
the use of impersonal accounts in the national household. He 
practised it for Prince Maurice, and recommended it to Sully, 
the French statesman. 

His greatest success, however, was a small pamphlet, first 
published in Dutch in 1586, and not exceeding seven pages 
in the French translation. This translation is entitled La Disme 
enseignant facileinent expedier par Nombres Entiers sans rompuz 
tons Comptes se rencontrans am Affaires des Hommes, Decimal 
fractions had been employed for the extraction of square roots 
some five centuries, before his time, but nobody before Stevinus 
established their daily use; and so well aware was he of the* 
importance of his innovation that he declared the universal 
introduction of decimal coinage, measures and weights to be 
only a cjuestion of time. His notation is rather unwieldy. The 
point separating the integers from the decimal fractions seems 
to be the invention of Bartholomaeus Pitiscus, in whose trigono- 
metrical tables (1612) it occurs and it was accepted by John 
Nupier in his logarithmic papers (1614 and 1619). Stevinus 
printed little circles round the exponents of the different powers 
of one-tenth. For instance, v^as printed 237 ® 5 ® 

7.® 8 ®; and. the fact that Stevinus meant those encircled 
numerals to denote mere exponents is evident from his employ- 
ing the very same sign for powers of algebraic quantities, 

9 ® - 14 , ® -1-6 © - s denote 9^^ - 14^:*+ - 5. He does 
Uot even avoid fractional exponents (** Racine cuhique d6 <Jl 
serait I en circle ”), and is ignorant only of negative exponents. 

Stcvim:R wrote on other scientific subjects— Optics, geographyi 
astronomy, &c. — and a number of his writinj^s were translated into 
Latin by 'W. Snellius. There are two complete editions in French 
of his works, both printed at Leiden, one in. 1608, the oilier in .1634 
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hv Albert Girard. See Stcichen, Vie pi travaiHX' de Simon tSienin 
(Brtxssds« 1846) ; M. Cantor, GeSchickiP dPr Maihemaiik* (M. Ca.) 

SWSWMLJf Stuart ".or Stkuart^ the surname- of a family'' 
'which inherited the Scottish and iultiinatcly the English crown. 
Their descent is traced to a Breton immigrant^ Alan the son of 
Flaald^ which Flaald was a brother of AJan; steward (or sene^ 
schal) of Dol in Brittany. This elder Alan^ whose name occurs 
in Breton documents before 1080^ went on crusade in 1097^ 
aiMi' ’\Tas apparently .succeeded by his brother Flaald, whose 
son, the younger Alan, enjoyed the favour of Henry I., who 
bestowed ion him Mileham and its barony in Norfolk, where he 
founded Sporle Priory. By the daughter of Emulf de Hesdin 
(in; Picardy), a Domesday baron, he wa.s father of at least three 
sons: Jordan, who sutrceedtd to the family office of steward of 
DgI; William, who inherited Mileham and other estates in Eng-' 
land, and who founded the great baronial house of Fitz Alan 
(afterwards earls of Arundel); and Walter, who was n>ade- by 
David I; steward (dapifer) or seneschal' of Scotland^ The 
Scottish king conferred on Walter 'various kind.s in Renfrew.shire, 
including Paisley, where he founded the abbey in 1163. Walter, 
bis grandson, third steward, wa.s appointesd by Alexander 11 . 
justiciary of Scotland, and, dying in 1246, left four sons and three, 
daughters. The third son, Walter, obtained by marriage the 
earldom of Menteith, which ultimately came by marriage to 
Robert, duke of Albany, son of Robert IL Alexander, fourth 
steward, the elde.st son of Walter, third steward, inherited by- 
his marriage with Jean, granddaughter of Somerled, the islands 
of Bute and Arran, and on the 2nd of October 1263 led the Scots 
against Haakon IVw, king of Norway, at Largs, He had two 
sons, James and John. The latter, . who commanded the men. 
of Bute at the buttle, of Falkirk in 1298, hurl seven sons : ^i) 
Sir Alexander, whose grandson George l)ecame in 1389 oarLof 
Angus, the title afterwards passing in the female line to the 
Doughuses, and in 1761 to the duke of Hamilton; (2) Sir Alan ol 
Dregborn, ancestor of the earls and dukes of Lennox, from whom. 
Lord Damlcy, husband of Queen Mary, and also Lady Arabella 
Stuart, were descended; (3) Sir Walter, who obtained the barony 
of Garlics, Wigtownshire, .from hia uncle John Randolph, earl 
of Moray, and was the ancestor of the earls of Galloway, younger 
branches of the family being tlie Stewarts of Tonderghie, Wig- 
townshire, and also those of Physgill and Glenturk in the same 
county; (4) Sir James, who fell at Dupplin m 1332, ancestor of 
the lords of Lorn, on whose descendants were conferred at differ- 
ent periods the carldom.s of Atliole, Bucjian and Tra^uair, .and 
who were also the progenitors of tl^ Stewarts of Appin, Argyll-*^* 
shire,, and of Grandtully, Pertlishire ; (5) Sir John, killed at 
Halidon Hill in 1333; (6) Sir Hugh, who fought under Edward 
Bnice in Ireland; and (7) Sir Robert of Daldowie> ancestor of 
the Stewarts of Allantoii and of Coltness. James Stewart, 
the elder son of Alexander, fourth steward, succeeded his lather 
in .1283, and, after distinguisliing him.seU in the wars of Wallace 
and of Bruce, died in 1309. His son Walter, sixth steward, who 
bad joint command with Sir Ji^mes Douglas of the left wing 
at the battle of Bannockburn, inarrie<l Marjory, daughter of 
Robert the Bruce, and during tlic latter’s absence in Ireland 
was entrusted with the gpvemmcnt of the kingdom. He died 
in 1326, leaving an only, son, who as Robert II, ascended the 
throne of Scotland in 1371. Sir Alexander Stewart, earl of 
Buchan, fourth son of Robert 11 . , who earned by his ferocity 
the- title of the “ Wolf of Badenoch,” inherited by his wife thc 
eaaddom of Ross, but died without legitimate issue, although 
from his illegitimate offspring were descended the Stewarts of 
Belladrum, of Atl.ole, of Garth, of Urrard and of St Fort. On 
the death of the “ Wolf of Badcnoch ” the earldom of Buchan* 
piassed to his brother Robert, dtlkc of Albany, also ea:l of Fife 
and earl of Menteith, bbt these earldoms were forfeited on 
the execution of his son Murdoch in 1425, the earldom of Buchan 
again, however, coming to the bouse of Stewart in the person 
of‘ James, second son of Sir James Stewart, the black knight 
of ‘ Lorn, by Joan or Joanna, widow of King James 1 . From 
Murdoch, duke of Albany, were descended tlie Stewarts of Ard- 
voirlich and other families of the name in Perthshire, and also 


the Stuarts of Inchbreck and Laithei^s, Aberdeenshirebi Ffotir>i( 
natural son of Robert ILwere descended the Steuarts of Dalguiao^ 
Perthshire, and from a natural son of Robert II 1 « the Shaw^ 
Stev/iu*ts of Blackhidl and GroenoK.k.i The direct male line of> 
the royal family terminated with the death of James V. in 1542^ 
whose daughter Mary was the first to adopt the spdling “ Stuarti’’ 
Mary was succeeded in her lifetime in 1567 by her only sort* 
James VL, who through his father lord DamlcV was also head* 
of the second brotich, there being no surviving male issue of* 
the family from progenitors later than Rolxrrt IL In James 
son of James IV. by Margaret, daughter of Henry VIL^ thei 
claims of Margaret’s descendants became merged in the Scottish 
line, and on the dt^ath of Queen Elizabeth of Engloni^i th^* 
last surviving descendant of Hcnr>" VUL, James VL oi Scotlah<^* 
lineally the nearest heir, wtis pnjclairncyd king of Engkmd, iiKi> 
accordance with Use arrangements made by Lc^rd Burghicy 
ond Elizabeth’s other advisers, 'i’ho accc.sfiion of James; was^. 
however, contrary to the will of Henr}’’ VllL, wfiich farvoured* 
the heir.s of his younger sister Mar\^ wife of (Charles Brandon^i 
duke of Suffolk, whose succession would probably have-marvid-* 
lously altered the complexion of both Scottish and English 
history. As it was, the only result of that will was a tragedy 
initialed by Elizabeth and consummated by James. In He 
Scottish line the m?arcst heir after James VI. , both to tlr^iSeottishi 
and'English crowns, was Arabella Stuart, only child of Charles,, 
carl of Lennox, younger brother of Lord Damley— ^Lady 
Margaret DouglAs, ll)e rtiotlier of DarnUy and his brother, 
having been the daughter of Archibaldy sixUi carl of Angus, hy 
Margaret .of England, (lueen dowager of James IV. Jjimes VL 
(1. of England) was thus nearest heir by a’ double: descent,! 
Aral)ella Stuart being, next heir by a single dc»wiit< Onawxiunt 
of the descent from Henry VJL, the jealousy of Elizabeth had 
^ready caused her to imprison Arabella’s mother Elizabeth; 
daughter of Sir William Cavendish, on learning that . she had 
piresumed to marry Lennox^ The daughter’s maiTiago she 
determined by every, possible means to prevemt. She objected 
when King James proposed to many her to Lord Esme- Stuart, 
w'hom he had created duke of Le}mr>x, but When tibe ra]:^l]ing 
nows reached her that Arabella had actually found a lover iar 
Edward Seymour, grandson of : Catherine Grey, lieiress' of’ 
Suffolks, she was so deeply alarnled and indignant that shef 
immediately ordered her imprisonment. lEis hajjipened imme^ 
diately before Elizabeth’s death, after which »she obtained* her 
rekasev Soon after the accession of James a conspiracy, of 
which she was. altogether ignorant, was entered into to advance 
her to the throne, biit tlws caused no alteration in her treatmenit 
by James, who allowed her a maintenance of £800 a year. In 
February j6to it was discovered that she was engaged to 
Seymour, and, although sdxe then promised never to marry hira* 
without the king’s consent, the marriage took place secretly in* 
July following. In consequence of this her husband was sent t6' 
th(? Tower and she was placed ut private confinement. Thougli 
separated, both succcseded in e.scaping simultaneously on the 
3rd of June 1611; but, less fortunate than her husband, who got* 
safe to the Continent, she was captured in the straits of Doiw* 
and shut up in the Tower of London, Her hopeless captivity^ 
deprived her of her reason before her sorrows were ended by* 
dcaili^ on the 27th of September 1615. 

By the usurpation of Cromwell the Stuarts were excluded 
from the throne from the defeat of Charles 1 . at Nasehy in 1645.' 
until the restoration of his son Charles IL in 1660. Carljde 
refers to the opinion of genealogists that Cromwell ** was indubit- 
ably cither the ninth or the tenth or some bthet fractional 
part of half a cousin of Charles Stuart.,'* but this has been com- 
pletely exploded by Walter Rye in the Genealogist (“ The 
Steward Genealogy and Cromwell’s Royal Descent,” new series;- 
vol. ii. pp. 34-42). On the death of Charles IT. without issue 
in 1685, his brother James, duke of York, asrehded the thronef 
as James II. but he so alienated the sympathies^bf the nation' 
by his unconstitutional efforts to further the Roman Catholic 
religion that an invitation was sent to the prince of Orange tb 
come to the rescue of the laws and religion of Englahd^j 
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Next to the son of James IL, still an infant under his father’s 
control, Mary, princess of Orange, elder daughter of James II., 
had the strongest claim to the crown; but the claims of the prince 
of Orange also, even apart from his marriage, were not very 
remote, since he was the son of Mary, eldest daughter of 
Charles I. The marriage had strengthened the claims of both, and 
they were proclaimed joint sovereigns of England on the I2lh 
of February 1689, Scotland following the example of England 
on the iith of April. They left no issue, and the Act of Settle- 
ment passed in 1701, excluding Roman Catholics from the 
throne, secured the succession to Anne, second daughter of 
James II., and on her death without issue to the Protestant house 
of Hanover, descended from the princess Elizabeth, daughter 
of James L, wife of Frederick V., count palatine of the Rhine. 
On the death of Anne in 1714, George, elector of Hanover, 
eldest son of Sophia (youngest child of the princess Elizabeth), 
and Ernest, elector of Brunswick-Liincburg, or Hanover, 
consequently became sovereign of Great Britain and Ireland, 
and, notwithstanding somewhat formidable attempts in behalf 
of the elder Stuart line in 1715 and 1745, the Hanoverian suc- 
cession has remained uninterrupted and has ultimately won 
universal assent. The female issue of James II. ended with the 
death of his daughter, Queen Anne. James, called James III. 
by the Jacobites and the Old Pretender by the Hanoverians, 
had two sons — Charles Edward, the Young Pretender, who 
died without legitimate issue in 1780, and Henry Stuart, ‘ 
titular duke of York, commonly called Cardinal York, on whose 
death in 1807 the male line of James II. came to an end. Henry 
was also the last descendant in the lineal male line of any of 
the crowned heads of the race, so far as cither England or Scot- 
land was concerned. In the female line, however, there are 
among the descendants of James I. representatives of the royal 
Stuarts who are senior to the house of Hanover, for Philip, 
duke of Orleans (brother of Louis XIV.), married, as his first 
wife, Henrietta, daughter of Charles L, and, as his second, 
Charlotte, granddaughter and heiress of the princess Elizabeth 
(daughter of James L). By the former, through their daughter, 
the queen of Sardinia, he was ancestor, among others, of the 
princess Maria Theresa of Bavaria, who in 1910 was “ heir of 
line ” of the house of Stuart, her eldest son, Prince Rupert, being 
heir to the throne of Bavaria; and from his second marriage 
descends the house of Orleans. In addition to those descended 
from these two marriages there are also the descendants of 
Edward, a brother of the clectress Sophia. The male repre- 
sentation of the family, being extinct in the royal lines, is 
claimed by the earls of Galloway and also by the Stewarts of 
Castlemilk, but the claims of both are more than doubtful. 

See Sir George Mackenzie, Defence of the Koyal Line of Scotland 
(1085), and Antiquity of the Royal Line of Scotland (1O8O) ; Crawfurd, 
Genealogical History of the Royal and Illustrious Family of the Stuarts 
(1710); Duncan Slewart, Genealogical Account of the Surname of 
Stewart (X739); Andrew Stuart, Genealogical History of the Stuarts 
(1798); Stodart, House of Stuart privately printed, 1855); An 
Abstract of the Evidence to Prove that Sir William Stewart of Jedworth, 
the Paternal Ancestor of the Present Earl of Galloway, was the Second 
Son of Sir Alexander Stewart of Darnley (1801) ; Riddell. Stewartiana 
(1843); W. Townend, Descendants of the Stuarts (1858); R, W. 
Eytcin, History of Shro/yshire (1858), vol. vii.; Bailey, The Succession 
to' the English Crown {1879); Skelton, The Royal House of Stuart 
(iSgo); J. II. Round. Studies in Peerage and Family History (1901); 
and S. Cowan, The Royal House of Stuart (1908). The best chart 
pedigree of the house is that which was prepared for the Stuart 
Exhibition by W. A. Lindsay. 

STEWART, ALEXANDER TURNEY 

merchant, was born, of Scotch descent, at LisDil?n,j‘r^Dear Bel- 
fast, Ireland, on the 1 2th of October 1803. He studied for the 
ministry for about two years at Trinity Collcgt;, l)ublin, emi- 
grated to New York in 1823, and in 1825 opened a small dry 
goods store. In 1848 he built at the corner of Chambers Street 
and Broadway a store which became the^. wholesale department 
upon the coippletion in 1862 of the large store <?n Broadway 
between Ninth and Tenth Streets, The business grew to enor- 
mous proportions for those days, with foreig.i branches in 
Ibndicster, Belfast, Glasgow, Berlin, Paris and Lyons, Stewart 
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was chairman of the commission sent by the United States tor 
the Paris Exposition of 1867. In 1869 he was appointed 
secretary of the treasury by President U. S. Grant, but the Senate 
refused to confirm the appointment because of an old law 
excluding from the office any one interested in the importation 
of merchandise. Grant asked Congress to repeal the law, and 
Stewart offered to transfer his business to trustees and to give 
its proceeds while he held office to charitable institutions, but 
the nomination was never confirmed. Stewart sent to Ireland 
a shipload of provisions during the famine of T846; he manufac- 
tured and sold to the government, at less than the prevailing 
rates, great quantities of cotton cloth for the use of the army 
during the Civil War; he took an active part in the prosecution 
of the “ Tweed Ring ” in New York; he sent a shipload of 
flour to the French sufferers from the Franco-German War, and 
he gave $50,000 to the sufferers from the Chicago fire of 1871. 
In 1869 he bought some 7000 acres on the Hempstead Plain, 
Long Island, New York, and established Garden City for working 
men. The cathedral of the Incarnation (Protestant Episcopal) 
dedicated in 1885, was erected in Garden City by Stewart’s 
widow as a memorial to him. He died in New York on the 10th 
of April 1876 leaving the bulk of his great fortune to his widow, 
Mrs Cornelia (Clinch) Stewart (1802-1886).^ His large art 
collection was sold by auction in New York in 1887. 

See William O. Stoddard, ** Alexander Turney Stewart,” in Men 
of Business (New York, 1893) ; ” A Merchant Prince,” in Chambers's 
Journal (1870), vol. liii. ; Edward Crapsey, ** A Monument of Trade,” 
m The Galaxy (1882), vol. ix. ;** Stewart's,” in The Nation (1882L 
vol. xxxiv. ; The Story of a Millionaire’s Grave,” in Chamberses 
Journal (1888), vol. Ixv.; and George W. Walling, Recollections of 
a New York Chief of Police (New York, 1887). 

STEWART, BALFOUR (1828-1887), Scottish physicist, was 
born in Edinburgh on the 1st of November 1828, and was 
educated at the university of that city. The son of a tea 
merchant, he was for some time engaged in. business in Leith 
and in Australia, but, returning to his studies of physics at Edin- 
burgh, he became assistant to J. D. Forbes in 1856. Forbes 
was especially interested in questions of heat, meteorology, and 
terrestrial magnetism, and it was to these that Stewart also 
mainly devoted himself. Radiant heat first claimed his atten- 
tion, and by 1858 he had completed his first investigations into 
the subject. These yielded a remarkable extension of Pierre 
Prevost’s Jm.w of Exchanges,” and enabled him to establish 
the fact that radiation is not a surface phenomenon, but takes 
place throughout the interior of the radiating body, and that the 
radiative and absorptive powers of a substance must be equal, 
not only for the radiation as a whole, but also for every con- 
stituent of it. In recognition of this work he received in 1868 
the Rumford medal of the Royal Society, into wixich he had 
been elected six years before. Of other papers in which he 
dealt with this and kindred branches of physics may be men- 
tioned “ Observations with a Rigid Spectroscope,” “ Heating of a 
Disc by Rapid Motion in Vacuo,” ” Thermal Equilibrium in an 
Enclosure Containing Matter in Visible Motion,” and “ Internal 
Radiation in Uniaxal Crystals.” In 1S59 he was appointed 
director of Kew Observatory, and there naturally became 
interested in problems of meteorology and terrestrial magnetism^ 
In 1870, the year in which he was very seriously injured in a 
railway accident, he was elected professor of physics at Owens- 

^ On the 0th of November 1878 his bod3f was stolen from St Mark's 
churchyard in New York, but recovered in 1S81 upon the payment 
of $2o'ooo, and buried in the crypt of the cathedral in Garden 
City. 

^ Upon her death she left a small part of her estate to her other 
relatives and her servants, about $4,031,000 to Charles J. Clinch, £ 
kinsman, and about $9,262,000 to Judge Henry Hilton (1824-1 899), 
a businetis associate of Stewart, who liad received a legacy o£ 
$1, (MO, 000 from Stewart, and who managed Mrs Stewart's business 
affiuM after her husband’s death. Clinch and Hilton were executors, 
and it was understood tliat Hilton should complete the cathedral at 
Garden City and endow schools there. A nephew of Mrs Slewart in 
i887;;Sued to break the will on the ground that Hilton had unduly 
influenced her; the case was compromised out of court in 1890 and 
Mrs Stewart's relatives received more of her estate than they would 
haiw got under the terms of the testament. 
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CoUege^ Manchester^ and retained that chair until his deaths which 
happened near Drogheda, in Ireland, on the 19th of December 
1887. He was the author of several successful textbooks 
of science, and also of the article on “ Terrestrial Magnetism ” 
in the ninth edition of this Encyclopaedia. In conjunction 
with Professor P. G. Tait he wrote The Unseen Universe, at 
first published anonymously, which was intended to combat the 
common notion of the incompatibility of science and religion. 

STEWART, CHARLES (1778-1869), American naval officer, 
was born at Philadelphia, Pennsylvania, on the 28th of July 
1778, of poor Irish parents. At the age of thirteen he shipped 
as cabin boy on a merchant vessel, and soon commanded a 
ship in the India trade. He entered the United States navy in 
March 1798 as lieutenant on the frigate “ United States,” and 
in 1 800, when in command of the ‘‘Experiment,” took the 
French privateers “ Deux Amis ” and ” Diane.” In 1802-4 he 
served against Tripoli, first as executive officer of the “ Consteh 
lation ” and then as commander of the “ Siren.” In 1806 he 
became a captain. From 1808 to 1812 he was in the men'hant 
servi(',e, but on the outbreak of hostilities against Great Britain 
returned to the navy, and with Commander William Bainbridge 
is said to have persuaded President Madison to send the naw 
to sea instead of using it only for harbour defence. Placed in 
the command of the ‘‘ Constellation,” he was closely blockaded 
at Norfolk, Virginia. In 1813 he was placed in command of the 
“ Constitution,” and in February 1815 captured the “ Cyane ” 
and the ” Levant,” though the “ Levant ” was retaken. Later he 
commanded the Mediterranean squadron, the Pacific squadron, 
the home squadron and the Philadelphia navy yard. He was 
retired in 1855, and became rear-admiral on the retired list in 
1862. He died in Bordentown, New Jersey, on the 6th of 
November 1869. His daughter, Delia Tudor, married, in 1834, 
John Henry Parnell, and became the mother of the Irish 
leader, Charles Stewart Parnell. 

STEWART, SIR DONALD MARTIN (1824-1900), British 
field marshal, son of Robert Stewart of Forres, Elginshire, was 
born at Mount Pleasant, near Forres, on the 1st of March 1824. 
Educated at schools at Findhorn, Dufitown and Elgin, and at 
Aberdeen University, he entered the Bengal army in 1840, and 
served in 1854 and 1855 frontier expeditions against the 

Mohmands, and Afridis Aka and Bari Khcl (medal and c:lasp). 
In the Indian Mutiny in 1857 Stewart, after a famous ride from 
Agra to Delhi with despatches, served on the staff at the siege 
and capture of Delhi and of Lucknow, and afterwards through 
the campaign in Rohilkhand (medal and two clasps, and brevet- 
major and lieutenant-colonel). For nine years he was assistant 
and dcputy-adjutant-gcneral of the Bengal army, commanded 
the Bengal brigade in the Abyssinian expedition in 1867 (medal 
and C.B.), and became a major-general in 1868. He reorganized 
the penal settlement of the Andaman Islands, where he wits 
commandant when Lord Mayo was assassinated, and, after 
holding the Lahore command, was promoted lieutenant-general 
in 1877, and commanded the Kandahar field force in the Afghan 
War in 1878 (K.C.B. and thanks of parliament). In 1880 he 
made a difiu'ult march from Kandahar to Kabul, fighting on the 
way the battles, of Ahmed Khel and Urzu, and held supreme 
military and civil command in northern Afghanistan. On 
hearing of the Maiwand dfsaster, he despatched Sir Frederick 
Roberts with a division on his celebrated march from Kabul to 
Kandahar, and himself led the rest of the army back to India 
by the Khyber Pasb (medal with clasp, G.C.B., C.I.E., baronetcy, 
and thanks of parliament). Promoted general in 1881, he 
was for five years commander-in-chief in India, and afterwards 
member of the council of the secretary of state for India until 
his death. He was made G.C.S.L in 1885, promoted to be field 
marshal in 1894, appointed governor of Chelsea Hospital 
in 1895. He died at Algiers on the 26th of March 1900. 

See G. R. Elsmie, Sir Donald Stewart (1903). 

STEWART, DUGALD (1753-1828), Scottish philosopher, was 
bom in Edinburgh on the 22nd of November 1753. His father, 
Matthew Stewart (1715-1785), was professor of mathematics in 
the university of Edinburgh (1747-1772). Dugald Stewart was 
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educated in Edinburgh at the high school and the university, 
where he read mathematics and moral philosophy under Adam 
Ferguson, In 1771, in the hope of gaining a Snell exhibition 
and proceeding to Oxford to study for the English Church, he 
went to Glasgow, where he attended the classes of Thomas Reid. 
Whilc he owed to Reid all his theory of morality, he repaid the 
debt by giving to Reid’s views the advantage of his admirable 
style and academic eloquence. In Glasgow Stewart boarded in 
the same house with Archibald Alison, author of the Essay on 
Taste, and a lasting friendship sprang up between them. After a 
single session in Glasgow, Dugald Stewart, at the age of nineteen^ 
was summoned by his father, whose health was beginning to 
fail, to conduct the mathematical classes in the university of 
Edinburgh. After acting three years as his father’s substitute 
he was elected professor of mathematics in conjunction with 
him in 1775. Three years later Adam Ferguson was appointed 
secretary to the commissioners sent out to the American colonies, 
and at his urgent request Stewart lectured as his substitute. Thus 
during the session 1778-1779, in addition to his mathematical 
work, he delivered an original course of lectures on morals^ 
In 1783 he married Helen Bannatyne, who died in 1787, leaving 
an only son, Colonel Matthew Stewart. In 1785 he succeeded 
Ferguson in the chair of moral philosophy, which he filled for a 
I quarter of a century and made a centre of intellectual and moral 
I influence. Young men were attracted by his reputation from 
! England, and even from the Continent and America. Among 
I his pupils were Sir Walter Scott, Jeffrey, Cockburn, Francis 
Horner, Sydney Smith, Lord Brougham, Dr Thomas Brown, 
James Mill, Sir James Mackintosh and Sir Archibald Alison. 
The course on moral philosophy embraced, besides ethics proper, 
lectures on political philosophy or the theory of government, and 
from 18^ onwards a separate course of lectures was delivered 
on political economy, then almost unknown as a science to the 
general public. Stewart’s enlightened political teaching was 
sufficient, in the times of reaction succeeding the French Revolu- 
tion, to draw upon him the undeserved suspicion of disaffection 
to tlie constitution. The summers of 1788 and 1789 he spent in 
France, where he met Suard, Deg^rando, Raynal, and learned 
to sympathize with the revolutionary movement. 

In 1790 Stewart married a second time. Miss Cranstoun, 
who became his wife, was a lady of birth and accomplishments, 
and he was in the habit of submitting to her criticism whatever 
he wrote. A son and a daughter were the issue of this marriage* 
The death of the former in 1809 was a severe blow to his father, 
and was the immediate cause of his retirement from the active 
dutie.s of his chair. Before that, however, Stewart had not been 
idle as an author. As a student in Glasgow he wrote an essay on 
Dreaming. In 1792 he published the first volume of the Elements 
oj the Philosophy oj the Human Mind ; the second volume 
appeared in 1814, and the third not till 1827. In 1793 he 
printed a textbook. Outlines of Moral Philosophy, which went 
through many editions; and in the same year he read before 
the Royal Society of Edinburgh his account of the Life and 
Writings of Adam Smith. Similar memoirs of Robertson the 
historian and of Reid were afterwards read before the same body 
and appear in his published works. In 1805 Stewart published 
pamphlets defending Mr (afterwards Sir John) Leslie against 
the charges of unorthodoxy made by the jiresbylery of Edin- 
burgh. In 1806 he received in lieu of a pension the nominal 
office of the writership of the Edinburgh Gazette, with a salary of 
£300. When the shock of his son’s death incapacitated him 
from lecturing during the session of 1809-1810, his place was 
taken, at his own request, by Dr 'I'homas Brown, who in 1810 
was appointed conjoint professor. On the death of Brown in 
1820 Stewart retired altogether from the professorship, which 
was conferred upon John Wilson, better known as “ Christopher 
North,” From 1809 onwards Stewart lived mainly at Kinneil 
House, Linlithgowshire, which was placed at his disposal 
by the duke of Hamilton. In i8io appeared the Philosophical 
Essays, in 1814 the second volume of iht Elements, in jSi$ 
the first part and in 1821 the second part of the “Disserta- 
tion ” written for the Encyclopaedia Britannica “ Supplement/* 
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entitled A General View of the Progress of Ketapbysieal^ 
Ethical j and Political Philosophy since the Revival of Letters/’ 
In 1822 be was struck with paralysis, but recovered a fair 
degree of health, sufficient to enable him to resume his studies.: 
In 1827 he published the third volume of the EUmeiUs^ and 
in 182&, a few weeks before his death, The Philosophy of the 
Active and Moral Powers, He died in Edinburgh on the 
ixth of June 1828. A monument to his memory was erected 
on Calton Hill. 

Stewart’s philosophical views are mainly the reproduction 
of his master Reid (for his ethical views see Ethics). He 
upheld Reid’s psychological method and expounded the 
** common-sense ” doctrine, which was attacked by the two 
Mills. Unconsciously, however, he fell away from the pure 
Scottish tradition and made concessions both to moderate 
empiricism and to the French ideologists (Laromigui^re, Cabanis 
and Destutt de Tracy). It is important to notice the energy 
of his de(^aration against the argument of ontology, and also 
against Condillac’s sensationalism. Kant, he confessed, he 
could not understand. Perhaps his most valuable and 
original work is his theory of taste in the Philosophical Essays, 
But his rej)utation rests rather on his inspiring eloquence and 
the beauty of his style than on original work. 

Stewart’s works were edited in ii vols. (1854-1858) by Sir William 
Hamilton and comiilctcd with a memoir by John Vcitch. Matthew 
Stewart (his eldest son) wrote a life in Annual Biography and Ohituar*^ 
(1829), republished privately in 1838. For his philosophy see 
McCosh, Scottiak Philosophy (1875), pp. 162-173; A. Bain, Mental 
Science, 208, 313 and app. 29, 65, 88, 89; Moral Science ^ pp. 639 
seq.; Sir L. Stephen, English Thought in the XVIIIih Century, 

STEWART, SIR HERBERT (1843-1885), British soldier, 
eldest son of the Rev. Edward Stewart, was bom on the 3olh of 
June 1843 at Sparsholt, Hampshire. He was educated at 
Winchester and entered the army in 1863. After serving in 
India with his regiment (37th Foot) he returned to England 
in 1873, having exchanged into the 3rd Dragoon Guards. In 

1877 entered the staff college and also the Inner Temple. In 

1878 he was sent out to South Africa, served in the Zulu War 
and against Sikukuni. As chief staff officer under Sir G. 
Pomeroy Colley he was present at Majuba (Feb. 27, i88r), 
where he was made prisoner by a Boer patrol and detained 
until the end of March. In August 1882 he was placed on the 
staff of the cavalry division in Egypt. After Tel-el-Kebir 
(Sept 13, 1882) he headed a brilliant advance upon Cairo, and 
took possession of the town and dtadel. He was three times 
mentioned in despatches, and made a brevet-colonel, C.B., and 
aide-de-camp to the queen. In January 1884 he was sent to 
Suakin in command of the cavalry under Sir Gerald Graham, and 
took part as brigadier in the actions from El Teb to the advance 
on Tamaneb. llis services were recognized by the honour of 
K4C.B.,and he was assistant adjutant and Q.M.G. in the south- 
eastern district in England from April to September 1884. He 
then joined the expedition for the relief of Khartum, and in 
December, when news from Gordon decided Lord Wolseley to 
send a column across the desert of Metemma, Stewart was 
entrusted with the command. On the i6th of January 1885, 
he found the enemy in force near tlie wells of Abu Klea, and 
brilliantly repulsed their fierce charge on the following morning. 
Leaving the wounded under guard, the column mov^ forward 
on the 1 8th through bushy coantry towards Metemma, 33 m. off. 
Meanwhile the enemy continued their attacks, and on the morn- 
ing of the T9th Stewart was wounded and obliged to liand.ovcr 
the command to Sir Charles Wilson. He lingered for nearly a 
month, living lonn: enough to hear of his promotion ttothe rank 
of major-general “ for distinguished service in the field.” He 
died on the way back from Khartum to Korti on the i6tli of 
February, and was buried near the wells of Jakdul. In the 
telegram reporting his death Lord Wolseley summed up his 
chapter and career in the words : ** No braver soldier or more 
brilliant leader of men ever wore the Queen’s uniform.” 

STEWART, J, (? JAMES), of Baldynneis {fl, 1590), Scottish 
verse writer, is known as the translator of Ariosto’s ^Orlando 
Fstrioso, The work is an abridgment in twelve cantos and has 


the historical interest-cf : having preceded Sir John Harington!S» 
translation (1591). The volume containing this version andf 
other p(^s (of indifferent quality) is preserved in the Advo- 
cates’ Library, Edinburgh. It bears the title Ane Abhregement 
of Roland Fvriovs^ translait ovt of Aroist : togither viih sym 
Rapsodies of the Avthor*s yovthfvll hraine, and last ane Schersing 
ovt of irew Felicitie ; composit in Scoiis meiter be J, Stewart of 
Baldynneis, This MS. appears to be the original which was> 
once in the possession of James VL Extracts are printed in 
Irving’s History of Scotish Poetry (1861), 

STEWART, JOHN (1749-1822), British traveller, was bom 
in London of humble parentage. After an unruly career at 
school he entered the service of the East India Company at 
Madras in 1763, but he threw up his position about two years 
later and became interpreter to Ilyder Ali, afterwards serving 
as a general in hxs army; subsequently he served the nabob of 
Arcot, whose chief minister he became. Having enriched 
himself in this capacity, he began a series of travels through 
India, Persia, Ethiopia and Abyssinia, which earned him the 
nickname of “ Walking Stewart.” About 17 S3 he returned to 
Europe, where he cut a curious figure by wearing Arimmian dressy 
He crossed over to America in 1791 and had various adventures, 
but soon came back to Europe, and made tlic acquaintance 
of Wordsworth in Paris and later of Dc Quinccy in Bath. Be^ 
coming short of money, he again went to America, wliere he 
supported himself by lecturing. Having returned to Europe, 
Stewart’s fortunes began to mend. In 1813 a claim lie liad made 
against the nabob of Arcot was settled by the East India Com- 
pany for £iOfOoo, and he took rooms in London and settled 
down to enjoy life, airing his opinions on literature and arti 
He died on tlie 20th of February 1822. De Quincey (see 
Collected Writings, 1890, voL iii.) gives various particulars 
of him. 

STEWART, JULIUS L, (1853- ), Ameri(‘an artist, was 

bom at Philadelphia on the 6th of September 1855. 
father, William Hood Stewart, was a distinguished collector of 
the fine arts, an early patron of Fortuny and the Barbizon 
artists, and lived . in Paris during the. latter part of his lifei 
The son was a pupil of J. L. G^romc, at the l^k'olc des Beaux 
Arts, and of l^ymondo do Madrazo. Among his principal 
paintings are “ The Hunt Ball,” Essex Club, Newark, New 
Jersey; “Full Speed,” in James Gordon Bennett’s collection; 

Five o’clock Tea,” and “ Court in Cairo.” 

STEWART, WILLIAM (c, 1480-c. 1550), Scottish poet and 
translator, descendant of one of the illegitimate sons of Alexander 
Stewart, earl of Buchan, the “ Wolf of Badenoch,” was a member 
of the university of St Andrews. lie was in orders, and a 
hanger-on at the court of James V. The last enlr}'* of the payr 
ment of a pension of £40 appears in the accounts of 1541. He 
was kno^vn as a poet in his own day : Lyndsay and Rolland 
refer to him. Portions of his minor verse are preserved in the 
Bannatyne and Maitland Folio MSS. Ilis chief work is a 
metrical translation of Hector Boeee’s History^ in obedience 10 
the command of James V., who entrusted Bellcnden with its 
translation into Scots prose. 

Stewart's version remained in MS. till 1858, wlicn it was etUted by 
W. Turnbull for the “ Rolls Series*’ (3 vols.). The MS. is now ia 
the library of the university of Cambridge, 

STEWART, SIR WILLIAM {c, 1540-r. 1603), Scottish 
politician, began life as a .soldier in the Netherland.s, where 
he became a colonel and entered into communications with 
Lord Burghley on the progress of affairs. In the year 1582 he 
was in Scotland, where James VI. made him captain of his 
guard. Having visited the English court in the king’s interest 
in 1583, Stewart helped to free James from William Ruthven; 
earl of Gowric, and to restore James Stewart, earl of Arran; 
to power; he was made a privy councillor and for a time 
assisted Arran to govern Scotland. In 1584 he captured 
Gowrie at Dundect In 1385 he and Arran lost their power,* and 
Stewart Denmark and France on secret errands for tht 

king. He'cbmmanded the ships which <x)nvcyed Jame.s and 
bride Anne from Denmark in 1390, and the same year was sent 
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on an embassy io the German princes. Twice he^i^ on missions 
to the Netherlands, and in 1594 he was knitted and was given 
lands at Houston* He died before x6o6. His only son, Frederick 
(c. 1590-1625), who wa^ created a peer as lord Pittenweem in 
1609, died childless in December 1625. 

Sir William Stewart of Houston is often confused with Sir William 
Stewart of Monkton (d. 1588). a brother of James Stewart, earl of 
Arran, who was killed in a fight in Edinburgh in July 1588, and also 
with Sir William Stewart of Caverstoun. 

8TEWART0N, a municipal and police bureh, in the Cunning- 
ham district of Ayrshire, Scotland, Pop. ^1901), 2858. It is 
situated on Annick Water, 19 m, S.W, of Glasgow by the 
Glasgow & South-Western railway. Th town lies in a fine 
agricultural district, famed for its dairy produce. Two cattle 
and two horse fairs are held yearly; at the October cattle fair 
there is the largest show of A3rrshire dairy stock in Scotland. 
About 2 m. north by west is Dunlop (pop. 473), which gave its 
name to a cheese that at one time commanded a large market. 

STEYN, MARTINUS THEUNIS (1857- ), last president 

of the Orange Free State, was born at Winburg in that state 
on the 2nd of October 1857. He was a student in Holland and 
later in England at the Inner Temple, and was called to the 
English bar in November 1882, After his return to South Africa 
he practised as a barrister at Bloemfontein, and in 1889 was 
appointed state attorney of the Free State. A few months 
afterwards he became second puisne judge, and in 1893 first 
puisne judge of the high court. His decisions won him a 
reputation for ability and sound judgment. In 1895, upon the 
resignation of President F. W. Reitz, Steyn was the candidate 
of the pan-Dutch parly for the vacant post. The election 
resulted (February 1896) in a de^cisive victory for Steyn. As 
president he linked the fortunes of his state with those of the 
Transvaal, a policy which led to the extinction of the republic. 
After the occupation of Bloemfontein by Lord Roberts Steyn 
wandered about South Africa, carrying on a semblance of 
government, and on occasion taking charge of military openitions. 
More than once he narrowly escaped capture. Regarded as one 
of the most irreconcilable of the Boer leaders, he took part, 
however, in the preliminary peace negotiations at Klerksdorp 
in April T902, but was prevented by illness from signing the 
instrument of surrender at Pretoria on the 31st of May. At 
that date he was suffering from locomotor ataxy, brought on 
by his constant exertions ; and in the July following he sailed for 
Europe, where he remained until the autumn of 1904. He then 
took the oath of allegiance to the Briti.sh crown, and returning 
to South Africa partially restored to health resumed an active 
participation in politics. In 1908-1909 he was vice-president 
of the Closer Union Convention, where he was distinguished for 
his statesmanlike and conciliatory attitude, while maintaining 
the rights of the Dutch community. 

STEYNING, a small market town in the mid parliamentary 
division of Sussex, England, loj m. W.N.W. of Brighton by 
the London Brighton & South Coast railway. Pop, (1901), 
1705. The church of St Andrew retains a very fine series 
of Norman pier-arches in the nave. Some picturesque old 
houses remain in the town. Brewing and the manufacture of 
parchment are carried on. 

The Anglo-Saxon church of Steyning(Stoeninga.s, Stoeningum, 
Staninges, Stenyges, Stcnyng) mentioned in Domesday is attri- 
buted to St C'uthman, who is said to have settled here before the 
9th century, and whose shrine became a resort for pilgrims. 
The later prosperity of the town was due to its harbour. Alfred 
bequeath^ Stej^ning to his nephew, but it evidently reverted 
to the Crown, as it was granted by Edward the Confessor to the 
abbot and convent of F 4 camp, with whom it remained until the 
J5th century. By 1086 Steyning was a thriving port. It had 
a market, a mint and two churches, and the lK)rough contained 
123 burgages. The decay of the town began in the T4th century 
owing to the recession of the sea, and it received another blow in 
the suppression of its priory by Henry TV. Jt was afterwards 

f ranted to the abbey of Sion, which held it until the dissolution, 
rom the reign of Edward IV. to that of Richard III. there is 


^idcTtcc that the town was governed by a bailiff elected annually 
in the borough-court. Steyning returned two representatives 
to parliament from 1298 until it was disfranchised in 1832. In 
the 14th century the abbot of F6camp held weekly markets in 
the borough on Wednesdays and Saturdays, and fairs at the 
Nativity of the Virgin and the Feast of St Michael, by prescrip- 
tive right. The present market day is Wednesday, for stock, 
and a cattle fair is held on the nth of October. 

STEYR, or Steier, a town in Upper Austria, 28 m. S.E. of 
Linz by rail. Pop. (1900), 17,592. It is situated at the confluence- 
of the Steyr with the Enns, and on an eminence rises the castle 
of the princes of Lambcrg, dating from the lolh century. The 
parish church is in Gothic style and was built in 1443-1522, 
Steyr is the chief centre of the steel and iron industry of Upper 
Austria. The rifle factory, founded in 1830 by Josef Werndl, 
is the largest in Austria, and since 1882 it has added the manu- 
facture of bicycles and electrical plant. It is the birthplace of 
the poet Alois Blumaucr (1755^1798). Steyr was founded at the 
end of the 10th century and was the capital of a countship, first 
belonging to StyTia, but annexed to Austria in 1192. 

STIBNITE, a mineral consisting of antimony sulphide, Sb^Sg, 
occurring as bladed or acicular orthorhombic crystals; “an 
important ore of antimony. It was mentioned by Dioscoridcs 
and Pliny under the names stimnii, stihi and platyophthalmon 
(irXaTvo^6>aX/iov); the last name refers to the use which the 
ancients made of the powdered mineral for darkening tlie eye- 
brows to increase the apparent size of the eyes. Antimonite 
is a name in common use for this species. 1’he crystals are 
prismatic in habit, deeply furrowed longitudinally, and usually 
terminated by acute pyramidal planes. There is a perfect 
cleavage (010) parallel to the length of the crystals, and the 
basal plane (001) is a plane of gliding; the latter gives rise to very 
characteristic transverse strintions or nicks on the cleavage 
surfaces of crystals which have been bent. The colour is lead- 
grey, and the lustre metallic and brilliant : crystals become dull 
on prolonged exposure to light. Cleavage flakcjs of extreme 
thinneiss traasmit a small amount of red light, but are more 
transparent for heat rays. The mineral is quite soft ( 11 .= 2), 
and has a specific gravity of 4*6. Stibnite occurs with quartz in 
Ix^ds and veins in gneisses and schists, or with blende, galena, Sicv, 
in metalliferous veins. Magnificent groups of brilliant crystals, 
up to 20 in, in length, arc abundant in the extensive anti- 
mony mine of Ichinokawa, province of lyo, Japan. Large, but 
dull, crystals have also been found at Lubilliac in llaiitc-Loire, 
France, Prismatic and acicular crystals, often penetrating 
tabular crystals of barytes, are common at Felsobdnya near 
Magy-Banya and Kremnitz in Hungary. (L. J.S.) 

STICHOMETRY, a term applied properly to the measurement 
(fi^Tpov) of ancient texts by (rn^oi (lit, rows ”) or verses of a 
fixed standard length. It was the custom of the Greeks and 
Romans to estimate the lengthx)f their literary works by measured 
lines. In poetical works the number of metrical verses was 
computed; in prose works a standard line had to be taken, for 
no two .scribes would naturally write lines of the same length. 
On the authority of Galen {de Placit. Hipp. et PUU. viii. 1) we 
learn that the unit of measurement among the Greeks was the 
average Homeric line, consisting of about 36 letters, or 16 
syllables, Th(j lines so measured were called (rr/^o/. or cirtf. The 
practice of thus computing the length of a work can be traced 
back to the 4th century B.c. in the boast of Thtjojjompus that 
he had written more t'rrrj than any other writer. The number 
of such a-nx^L or imj contained in a papyrus roll was recorded 
at the end of the work; and at the end of a large work extending 
to several rolls the grand total was given. The object of such 
stichometrical calculations was a commercial one, viz. to assess 
th(i pay of the scribe and the market value of the MS. Callie 
machus, when he drew up his catalogue of the Alexandrian 
libraries in the 3rd century b . c ., registered the total of the arixot 
in each work. Although he is generally lauded for thus carefully 
recording the numbers and setting an example to all who should 
follow him, it has been suggested that this very act was the cause 
of their general disappearance from MSS.; for that, when his 
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irlvaK€^ were published, scribes evidently thought it was 
needless to repeat what could be found there; and thus it is 
that so few MSS. have descended to us which are marked in this 
way. A more natural reason for the scarcity of such details is 
that scribes and booksellers suppressed them" in order to impose 
upon their customers. 

The application of the system to Latin MSS. was fully recog- 
nized. The unit of measurement was the average Virgilian line. 
This is re<'or(.iecl in an interesting memorandum written in 
the 4th contur)', found in a MS. in the Phillipps Library at 
Cheltenham, (ontaining a computation of the (rrlxoi in the 
books of the Bible and the works of Cyprian. The writer states 
that in the city of Rome it had become the practice not to record 
the number of verses in the MSS., and that elsewhere also, for 
greed of gain, the numbers were suppressed. Therefore he has 
made a calculation of the contents of the text under his hand 
and has appended to the several books the number of Virgilian 
hexameters which would represent its length. The rate of pay 
of the scribes in Diocletian’s reign was fixed by his edict de 
pretiis rerum venalium at 25 denarii for 100 irrlxoi in writing of 
the first quality, and at 20 denarii for the second quality; what 
the difference was between the two qualities does not appear. 

The system of measurement described above has been called 
“ total stichoinetry/’ in distinction from “ partial stichometry,'* 
which was the calculation and marking off in the margins of the 
(rrixoi from point to point, just as we mark otf the lines in a poem 
at convenient intervsUs iind rnimber the verses of the chapters of 
the Bible. This mi^thod was l(»r convenience of literary reference. 
Instances of such "partial stichometry" arc not very numerous 
among existing MSS., but they are sufficient to show that the system 
was in vogue. In the Bankes Honujr in the British Museum the 
verses arc numbered in the margin by hundreds, and the same 
practice was followed in other Homeric jiapyri. In the Ambrosian 
Pentateuch of the 5th century at Milan the book of Deuteronomy 
is likewise numbered at every hundredth (rrlxos* Euthalius, a deacon 
of Alexandria of the 5th century, marked the <rrixot of the Pauline 
™sllcs by fifties. In the Codex Urbinus of Isocrates, and in tlic 
Clarke Plato of a.d. 888, at Oxford, there are indications of partial 
stichoinetry. 

There was also in use in biblical texts and in rhetorical works a 
atichometrical system different from tliat described above, in wliich 
the arixoi, as w'C have seen, were lines of measurement or space^ 
lines. This other syst em, wliich is more coiTcctly entitled colomctry 
(see Manuscript), consisted in the division or breaking up of the 
text into short sentences or lines according to the sense, willi a view 
to a better understanding ot the meaning and a better delivery ij\ 
public reading. The I’salms, I Vo verbs and other poetical books 
were anciently thus written, and hence received the title of 
vTix-hpus, or oTixvp^il and it was on the same plan that St Jerome 
wrote, first the books of the prophets, and subsequently all the Bible 
of his version, per cola et comm ala " quod in Demoslhene ct Tullio 
solet fieri." In the (Jreck Testament also Euthalius, in the 51)1 
century, introduced the inclliod of writing <rTix*? 5 <ip. as he termed 
it, into the Pauline and Catholic epistles and the Acts. The sur- 
viving MSS, wliich contain tlie text written in short sentences .show 
by the diversity of the latter tliat the rhythmical sentences or lines 
of sense were differently calculated by different writers; but the 
original arraiigcnient of' St Jerome is thought to be represented in 
the Codex Amiatinus at Florence, and that of Euthalius in the Codex 
Claromontanus at Paris. With regard to St Jerome's reference to 
the division per cola et commata of the rhetorical works of Demos- 
thenes and Cicero, it should be noticed that there are still in exis- 
tence MSS. of works of the latter in wdiich the text is thus written, 
one of them being a volume of the Tusculans and the De senectuie 
in the Bibliotheque Nationale at Paris. Tlie same arrangement of 
the text of the orations oI Demosthenes is also mentioned by the 
rhetoricians of the 5th and subs(?quenl centuries. 

Authoritiks. — C. Graux in Revue de philologte (1878), ii, 97; T. 
Mommsen in Hermes^ xxi. 142; W. Sanday in Sludia hihlica (1891), 
iii, 217; J. Kendel Harris. Stichomelry (1893). (E- i'O 

STICKS, a game played in an enclo.sed court, taking its name 
from “ sphairistiki,” the parent of lawn-tennis. The implements 
are an ordinary lawn-tennis racket and lawn-tenni.s balls not 
covered with flannel. The walls of the court may be made of 
wood, cement or brick to the height of 9 or to ft., with netting 
above — ^unless the court is roofed — to prevent the balls from going 
out ; the floor may be of wood, cement or asphalt, perfect accuracy 
not being essential. The dimensions of the court are 78 ft. by 
27 ft.; it is bisected longitudinally by a painted line, laterally 
by a net 3 ft. 6 in. high, above which is stretched a tape 8 ft. 
from the ground. In each of the corners a 9-ft, square (the 


service court) is painted, and 18 ft. from each back wall 
lines service lines) are drawn across the breadth of the courts 
The rules are similar to those of lawn-tennis, except that a ball 
can only be “ out of court if it is struck over the walls. 

STICK-INSECT, the name given to certain orthopterous 
insects of the family Phasmidae, of extremely variable form and 
size, and deriving their name from a resemblance to the branches 
and twigs of the trees in which they live and feed. The resem- 
blanc,e is produced by the great length and slenderness of the 
body and legs. Protection is afforded to some species, like 
Heleropteryx grayi from Borneo, by sharp thornlike spines. 
The anterior wings, when present, are always small; but the 
posterior wings are sometimes of large size and very beautifully 
coloured. The colouring, however, is only visible when the wings 
are expanded and in use. Many species are wingless at all ages. 
As in the leaf-insects, to which the stick-insccts are closely 
allied, the egg-cases are very similar to seeds. Stick-insects are 
intolerant of cold, and attain their largest size and greatest pro- 
fusion of species in the tropics, one West African species, Palophus 
centaurus, reaching a length of 9 in. Species of small size are 
found in .southern Europe, one belonging to the genus Bacillus 
advan(!ing as far north as the middle of France. 

STICKLEBACK, the name applied to a group of small fishes 
(Gastrosteus) which inhabit the fresh and brackish waters as 
well as the coasts of the temperate zone of the northern hemi- 
sphere. As far as the European kinds are concerned, all may 
be met with in the brackish water of certain littoral districts. 
The majority have a compressed well-proportioned body, which 
in the marine species is of a more elongate form, leading to the 
allied group of flute-mouths (Fistulariidae), which are, in fact, 
i gigantic marine sticklebacks. Their mouth is of moderate width, 
oblique, and armed with small but firmly set teeth. The head 
is almost entirely protected by hard bone; even the cheeks are 
cuirassed by the dilated infraorbital bones. There are no 
scales developed on any part of the body, but a series of hard 
and large scutes protects a greater or lesser portion of the sides. 
The first dorsal fin and the ventrals are transformed into pointed 
formidable spines, and joined to firm bony plates of the endo- 
.skeleton. With regard to the degree in which this armature is 
developed, not only do the species differ from each other, but 
almost every species shows an extraordinar)’ amount of varia- 
tion. About ten kinds may be taken to be specifically distinct. 

So far as is known at present, all sticklebacks construct a nest 
for the reception of the spawn, which is jealously guarded 
by the male until the young arc hatched, which event takes 
place in from ten to eighteen days after oviposition. He 
also protects them for the first few days of their existence. 

Sticklebacks are short-lived animals; they arc said to reach an 
age of only three or four years ; yet their short life, at least that 
of the males, is full of excitement. During the first year of their 
existence, before the breeding season begins, they live in small 
companies in still pools or gently flowing brooks. But with the 
return of the warmer season each male selects a territory, which 
he fiercely defends against all comers, especially against intruders 
of his own species and sex, and to which he invites all females, 
until the nest is filled with ova. At this period he also assumes a 
bridal dress, painted with blue and red tints. The eggs are of 
comparatively large size, one female depositing from 50 to Z004 


Gastrosteus aculeatus, var. noveboracensis, Three-Spineil Stickleback. 

Of the species known not one has so wide a geographical range, 
and has so well been studied, as the common British threc- 
spined stickleback (Gastrosteus aculeatus). It is found every- 
where in northern and central Europe, northern Asia, and North 
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America. The development of its scutes and spines varies 
exceedingly, and specimens may be found without any lateral 
scutes and with short spines, others with only a few scutes and 
moderately sized spines, and again others which possess a com- 
plete row of scutes from the head to the caudal fin, and in which 
the fin-spines are twice as long and strong as in other varieties. 
On the whole, the smooth varieties are more numerous in southern 
than in northern localities. This species swarms in some years in 
prodigious numbers; in Pennant’s time amazing shoals appeared 
m the fens of Lincolnshire every seven or eight years. No 
instance of a similar increase of this fish has been observed in our 
time, and this possibly may be due to the diminished number of 
suitable breeding-places in consequence of the introduction of 
artificial drainage. This species usually constructs its nest on 
the bottom, excavating a hollow in which a bed of grass, rootlets 
or fibres is prepared; walls are then raised, and the whole is 
roofed over with the like material. The nest is an inch and 
more in diameter, with a small aperture for an entrance. 

The ten-spined sticklel)ack {Gasirosteus pungiiius) is so called 
from the number of spines usually composing its first dorsal fin, 
which, however, may be sometimes reduced to eight or nine or 
increased to eleven. It is smaller than the three-spined species, 
rarely exceeding 2 in. in length. Its geographical range nearly 
coincides with that of the other species, but it is more locally 
distributed, and its range in northern Asia is not known. Its 
nest is generally placed among weeds above the bottom of the 
water. Breeding males arc readily recognized at a distance by 
the intensely black colour of the lower parts of their body. 

Both these species are extremely voracious. A small stickle- 
back kept in an aquarium devoured, in live hours’ time, 74 
newly-hatched dace, which were about a quarter of an inch 
long. Two days after it swallowed 62, and would probably 
have eaten as many every day could they have been procured. 

The sea-stickleback {Gasirosteus spinachia or Spinackia vul- 
garis) attains to a length of 7 in., and is armed with fifteen 
short spines on the back. It is extremely common round the 
British coasts, but never congregates in large shoals. At suitable 
localities of the coast which are sheltered from the waves and 
overgrown with seaweed, especially in ro(^k-pools, one or two 
males establish themselves with their harems, and may be 
observed without dilficulty, being quite as fearless as their fresh- 
water cousins. Harbours and shallows covered with Zoster a 
are likewise favourite haunts of this species, although the water 
may be brackish. The nest is always firmly attached to .sea- 
weed, and sometimes suspended from an over-hanging frond. 
The materials are bound together by a tough white thread which 
is formed by a secretion of the kidneys of the male. This species 
inhabits only the northern coasts of Europe. 

STIER9 RUDOLF EWALD (1800-1862), German Protestant 
divine and mystic, was bom at Fraustadt in Posen on the 17th 
of March 1800. He studied at Halle and Berlin, first law and 
afterwards theology; and he continued his theological studies 
later at the pastoral seminary of Wittenberg. In 1824 he was 
made professor in the Missionaiy^ Institute at Basel. Afterwards 
he held pastorates at Frankleben near Merseburg (1829) and at 
Wichlinghausen in the Wupperthal (1838). In 1850 he was 
appointed supe intendent at Schkeuditz, and in 1859 at Eisleben. 
He published a new edition of Luther’s Catechism and a trans- 
lation of the Bible based on that of Luther ; but he is noted chiefly 
for his thoughtful, devotional and mystical commentary on the 
words of the Lord (Reden des Herrn, 3 vols., 1843 ; 3rd ed., 7 vols., 
1870-1874 ; P2ng. trans., 8 vols., 1855-1858; 3 vols,, 1869), He 
died at Eisleben on the 16th of December 1862. 

His other works, besides commentaries on the Psalms, Second 
Isaiah, Proverbs, Ephesians, Hebrews, Epistle.s of James and Jude, 
include : Die Kedenaer Aposiel {2 vols., i824'i83o; Eng. trans., 1869) 
and Die Reden der Engel in der heiligen Schrift (18G2). Cf. J. P. 
Lacroix, The Life of R. Stier (New York, 1874). 

STIFTER, ADALBERT (1805-1868), Austrian author, was 
bom at Oberplan in Bohemia on the 23rd of October 1805, 
son of a linen weaver. Having studied at the university of 
Vienna, he became tutor to Richard, eldest son of Prince Metter- 
aich, and obtained in 1849 the appointment as school inspector 
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with the title of Schulrat in Linz, where he lived until his death 
on the 28th of Janufirv' 1868. As early as 1S40 Siifier had made 
his name known by his Feldblumen, a collection of charming 
little sketches, but his fame chiefly rests upon his Siudien (1844- 
1851) in which he gathered togetlier his early writings. These 
sketches of s('enery and rural life are among the best and purest 
examples of German prose. Among other of Ids works may be 
cited Bunte Steine (1853), Nachsommer (1857), Witiko (1864- 
1867), and Briefe, which appeared posthumously in 1869. 

Slifter's Sdmtliche Werke were published in 17 vols. in 1870, 
There are also editions of selected works in ^ vols. (18S7) Jind in 
(> vols, (1899). A critical edition by A. S.ukt is in preparation, 
Slifter’s letters w’cre published by J. A])tcnt in 3 vols. (1869). See 
E. Kuh, Zwei Dichter Osirrreichs (t87'j); K. Prol!, A. Siifter, der 
Dichter des Bohtmrwaldes (Vorlrag, ]. K. Markus, A. St if ter 

(2nd ed., 1879); A. li. Hein, A. Siifter (1004); T. Klaiber, A, Stifter 
(1905); \V. Kosch, A. Siifter und die Romantik (1905), 

STIGAND (d. 1072), archbishop of Canterbury, is first men- 
tioned in 1020. He was then chaplain to Caitule and afterwards 
to his son, Harold Harefoot, and after the death of the former 
king appears to have acted as tlie chief adviser of his widow, 
Emma. In 1043 ^^6 was consecrated bishop of Elmham and in 
1047 was translated to Winchester; he supported Earl Godwine 
in his quarrel with Edward the Confessor, and in 1052 arranged 
the peace between the carl and the king. In this year the arch- 
bishop of Canterbury, Robert of Jumieges, having been outlawed 
and driven from England, Stigand was appointed to the arch- 
bishopric; but, regarding Kolujrt as the rightful archbishop, 
Pope Leo IX. and his two successors refused to recognize him, 
In 1058, however, Benedict X. gave him the pall, but this pope 
was deposed in the following year. Stigand is said by Norman 
writers to have crowned Harold in January 1066; but it is now 
probable that this ceremony was performed by AlclrecI, arch- 
bishop of York. Stigand submitted to William, and assisted at 
his coronation. But the Conqueror was anxious to get rid of 
him, although he took him in his train to Normandy in 1067. 
In J070 he was deposed by the papal legates and was imprisoned 
at Winchester, where he died, probably on the 22nd of February 
1072. Stigand wa.s an avaricious man and a great pluralist, 
holding the bishopric of Winchester after he became archbishop 
of Canterbury, in addition to several abbeys. 

See E. A. Freeman, The Norman Conquest (i87o-i87(>), vols. ii„ 
iii. and iv.; and J, R. (rreen, The Conquest of England (1899), vol. ii. 

STIGMATIZATION, the infliction of stigmata, i.e, marks 
tattooed or branded on the person, the term being used with 
specific reference to the supposed supernatural infliction of 
wounds like those of Christ. 

An ancient and widespread method of showing tribal con- 
nexion, or relation to tribal deities, was by marks set upon the 
person; thus Herodotus, in describing a temple of Hercules in 
Egypt (ii. 113), says that it is not lawful to capture runaway 
slaves who take refuge therein if they receive certain marli 
on their bodies, devoting them to the deity. The practice is 
alluded to by Paul (Gal. vi. 17) in the words, “ from henceforth 
let no man trouble me, for I bear branded on my body the 
stigmata of Jesus”; and some writers have understood the 
passage as referring to stigmatization in the modern sense 
(Molanus, De hisioria ss, imaginum et picturarum, ctl, Paejuot, 
43 ; P‘ 3 ^S)» Branding, as indicative of servitude, was 
forbidden by Constantine, 

In the period of persecution Christian martyrs were sometimes 
branded with the name of Christ on their foreheads (Pontius, 
“ De vit. S. Cypriani,” Biblioth, veierum pairum, vol. iii. p. 472, 

§ vii.). Wounds of this sort were sometimes self-inflicted as a 
disfigurement by nuns for their protection, as in the case of St 
Ebba, abbess of Coldingham (see Baronius, Amales, xy. 215, 
ann, 870, also Tert. De veh virg,). Some Christians likewise 
marked themselves on the hands or arms with a cross or the 
name of Christ (Procopius, In Esaiam, ed. Curterius, p. 496), 
and other voluntary mutilations for Christ’s sake are mentioned 
(Matt. xix. 12; Fortunatus, Life of St Rhadegund, ed. Migne, 
col. 508; Palladius, Lausiac History, cxii.; Jerome’s Letter to 
St Eustochium, &c.)« 
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In St Francis of Assisi we have the first example of the alleged 
miraculous infliction of stigmata. (For an earlier instance 
pronounced by the Church to be an imposture see Fleury, 
Hist. EccU Ixxviii. § 56, ann. 1222.) While meditating on the 
sufferings of our Lord^ in his cell on Mount Alvemo in 1224^ we 
are told by his biographers^ Thomas of Celano and Bonaventura, 
that the Lord appeared to Francis as a seraph and produced 
upon his body the five wounds of Christ; of these we are told 
that the side wound bled occasionally, though Bonaventura 
calls it a scar, and the wounds in the feet had the appearance 
und colour of nails thrust through. After his death St Clare 
endeavoured, but in vain, to extract one of these. Pope 
Alexander IV. and other witnesses declared that they had seen 
these marks both before and after his death (Raynaldus, ad 
ann. 1255, p. 27). The divinely attested sanctity of their 
founder gave to the newly established order of Franciscans a' 
powerful impulse, so that they soon equalled and threatened 
to overshadow in influence the previously founded order of 
St Dominic, 

The reputation of the latter order was, however, similarly 
raised in the next century by the occurrence of the same wonder 
in the case of a sister of the third rule of St Dominic, Catherine 
Bcnincasa — better known as St Catherine of Siena, From her 
biographer’s account we gather that she was subject to hystcro- 
epileptic attacks, in one of which, when she was twenty-three 
years old, she received the first stigma (see v. 230). In spite 
of her great reputation, and the number of attesting witnesses, 
this occurrence was not universally believed in. Pope Sixtus IV. 
published a bull in 1475 ordering, on pain of anathema, the 
erasure of stigmata from pictures of St Catherine, and pro- 
hibiting all expressions of belief in the occurrence. Pope 
Innocent VIIL similarly legislated ** ne de cactcro S. Cathcrina 
cum stigmatibus depingatur; neve do cjus stigmatibus fiat 
verbura^ aut sermo, vel praedicatio ad tollendam omnem 
ficandali occasionem ’’ (see references in Raynaud, De Stipna- 
tisme, cap. xi. 1665). In the jnears which followed cases of 
stigmatization occurred thick and fast— now a Franciscan, now 
a Dominit'An, very rarely a religieuse of another order, showing 
the marks. Altogether about ninety instances are on record, 
of which eighteen were males and seventy-two females. (There 
are about thirty other cases sometimes included in the catalogue, 
of which there are no particulars recorded.) Most of them 
occurred among residents in religious houses, after the austerities 
of Lent, usually on Good Friday, when the mind was intently 
fixed on our Lord’s Passion; and the possibility of the Reception 
of the marks was constantly before the eyes and thoughts of the 
members of the two orders to which St Francis and St Catherine 
belonged. The order of infliction in the majority of cases was 
that of the crucifixion, the first token being a bloody sweat, 
followed by the coronation with thonis; afterwards the hand 
and foot wounds appear, that of the side being the last. The 
grade of the infliction varied in individual cases, and they may 
be grouped in the following scries : — 

1. As regards full stigmatization, with the visible production of’ 
the five wounds, and generally with the mark of the crown as well, 
Ihe oldest case, after St Francis, is that of Ida of Louvain (1300), 
in whom the marks ax)peiu‘ed as coloured circles; in Gertrude von' 
Oosten of Delft (1344) they wore coloured scars, and, as in the case 
of St Catherine, disapjKiared in answer to prayer as they also did on 
Dominica de Paradi-j; in Sister Pierona, a 'Franciscan, they were 
blackish grey. They were true wounds in Margaret Ebnerin of 
Nuremberg (d, 1351; see her Life, Augsburg, 1717), in Brigitta, a 
Dominican tertiary and also in Lidwina, An intermission 

is described iii tlv? marks on Johanna della Croce of Madrid (1524), 
ill whom the wound in the side was large, and the others were rose- 
colourod circular patcJies. The marks, appeared cm each Friday and 
vanished on SumUiv, These emitted an odour of violets; but in 
Sister Apollonia of Volatcrra they were fetid wliile she lived. Angela 
della Pace (1634) was fully sti^pnatized at nine years of age, licing 
even marked vnth the S])(mge and h>^op on the mouth; while 
Joanna de Jesu-Maria at Burgos (1O13), a widow, who had entered 
the convent of Poor Clares, was marked in her sixtieth year. To her 
ill vision two crowns were ottered — one of flowers and one of thorns; 
she chose the latter and immediatclv was seized with violent pain 
tmd her -confessor heard a sound asof hef'Skull breaking. This case 
was invest igated by the officers of the Inquisirion, Btigsnaitiza- 


tion of Veronica Giuliani (1696) was also the subject of inquiry, aadin 
this case the nun drew on a paper a representation of the images 
which she said were engraved on her heart. On a post-mortem 
examination being made in 1 727 by Professor Gentili and Dr ^rdiga, 
the image of the cross, the scourge, dtc., were said to have been 
impressed on the right side of the organ ( Vita della Veronica GMiana, 
by Salvatori, Home, 1803). The case of Christina Stumbeleu, a 
Dominican at Cologne, is noteworthy, as on her skull there was 
found a raised ridge or crown which was at first green, with red dots. 
In Lucia di Narni (154^)) the marks were variable, as they also were 
on SiSfter Maria di S. Dominico. On the body of St Margaret of 
Hungary the stigmata were found fresh and clear when her body was 
exhumed some time after her death for transportaxion to Presburg. 
Other stigmatized persons were Elizabeth von Spallieck, a Cister- 
cian ; Sister Coleta, a Poor Clare; Matilda von Stanz ; Margaret Bruch 
of Endringen (1503) ; Maria Razzi of Chios (1582) ; Catharuoa Janu- 
ensis; Elizabeth Keith of Allgau: Stieva zu Hamm in Westphalia; 
Sister Mary of the Incarnation at Pontoisc; Archangela Tardera in 
Sicily (1608); Catharina Ricci in Florence (1590); and Joanna Maria 
della Croce, a Poor Clare at Roveredo (d. 1673), upon whom the 
markings of the thorn crown and spear wound were especially deep. 

2. In some cases, although the pains of stigmatization were feu, 
tliere were no marks apparent. This occurred to Helen Brumsen 
{1285); Helena of Hungary (1270); Osanna of Mantua (1476); 
Columba Rocasani; Mivgdalena de Pazzis; Anna of Vargas; Hioro- 
nyma Carvaglio; Maria of Lisbon, a Dominican; Joanna di Vercelli; 
Siephania Sbiicinas, a Franciscan; Sister Christina, a Carthusnm; 
an Cl Joanna Rodriguez, a Poor Clare. In the case of Ursula Aguir 

i de Valenza, a tertiary of St Dominic (tGo8 ), and Catharine Cialina 
(d. 1619) the pain was chiefly that of the crown of thorns, as it was 
also in Amelia Biccliieri of Vercelli, on Augustinian. 

3. In a third series some of the marks were visible on tlie body, 
wlulc others were absent or only subjectively indicated by severe 
pains. The crown of thorns only was marked on the head of Vin- 
centia Ferreria at Valencia {d. 1515) and Philippa de Stinto Tomaso 
of Montemor (1G70), while aceorciing to Torellus the Augustinian 
Ritla von Cassia (d. 1430) had a single thorn wound on the 
forehead. The crown was marked on Catharina of Racoiiizio 
(b. i486), who also suffered a severe bloody sweat. In the case of 
stepliano Quinzani, in Soncino (1457), there was a profuse bloody 
sweat and the wounds were intermitting, appearmg on Friday 
and Saturday, vanishing on Sunday. Blanche Gazinan, daughter 
of Count Arias de Sagavedra (15O4), was marked only on the right 
foot, as also was Catherine, a Cistercian nun. The heart wound 
was ^dsible in Christina Mirabilis (1232). Giibrielda cle Piezolo 
(d. 1473) died from the bleeding of such a wound, and similar wounds 
were described in Maria de Acosrin in Toledo; EustCKhia, a tertiary 
of St Francis; Clara dc Bugny, a Dominican (1514); Cecilia NobUi, 
a Poor Clare of Nuceria (d. 1O55). In the last instance the heart 
wound was found after death — a three-cornered puncture. A similar 
wound was seen in the heart of Martina de Arilla (d. 164^). Maria 
Villana, a Poor Clare, daughter of the margrave of La i^^lla, was 
marked with the crown and the spear thrust, and after her death the 
impresses of the Kj)ear, sponge and reed were found on her heart 
(d. 1670). The wound was usually on the left side, as in Sister 
Masrona of Grenoble, a tertiary of St Francis (1O27); it was. on the 
right in Margareta Columna, also a Clare. In Maria de Sarmiento it 
was said to have been inflicted by a seraph in a vision. 

4. In a fourth set of cases the inuirints were said to have been 
found on the licarl, even though there was no surface marking. 
Thus the Dominican Paula de St Thomas was said to liave had the 
stigmata on lier heart. The heart of Clare of Montfaucon (1308) 
w^ said to have been as large as a child's head and impressed 
with the cross, the scourge and the nails. Similar appearances 
were found in Margaret of Citta di Capello and Johanna of Yepes 

The instants of masculine stigmatization are few. Benedict 
•di Rhegio, a Capuchin at Bologna, had the marks of the crown 
.(1602); Garoliis Sazia, an ignorant lay brother, had the wound 
4n his side. Dodo, a Praemonslratensian lay brother, was fully 
I stigmatized, as also* was Philip )de Aqueria. The marks after 
I death were found on the heart of Angelos del Pas, a niinorite of 
Perpignan, as also on Matheo Carep^ in Mantua, Melchior of 
Arazel in Vtilentia, Chenibin de Aviliana (an Augustinian), and 
Agolini of Milan. Walter of Strassburg, a preaching friar (1264), 
lhad the heart^pain but:no made, and the same was the case with 
a Franciscan, R(»bert de Malatcstis (1430), and James Stephanus, 
On Nicholas of Ravenna the wounds were seen after death, 
w'hile John Gniy, a Scotsman, a Franciscan martjT, had one 
wound on his foot 

Several later instances laivc been recorded. Anna Katberina 
;£mmerich, a peasant girl born at Miinstcr in 1774, afterwards 
an Auj^stinian nun at Agnetenberg, was even more fnmous for 
iier visions ^and revelations .th^ ior <Uie ^tiignuUa. Biegrapbitt^ 
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#lth records of her visions, have been published by Brentano 
at Munich in 1852 and the Abb6 CazaWs at Paris (1870). 
Odombe Schanolt of Bamberg (1787) was fully stigmatized, 
as also was Rose Serra, a Capuchin of Ozieri in Sardinia 
(1801), and Madeleine Lorger (1806). Two well-known cases 
occurred in Tirol — one “ L^Ecstatica ” Maria von Mori of 
Caldaro, a girl of noble family, stigmatized in 1839, the other 
** L’Addolorata ” Maria Dominica Lazzari, a miller’s daup;hter 
at Capriana, stigmatized in 1835 {steBoT 6 , Les Stigmatisees du 
Tyrol, Paris, 1846). A case of the second class is that of 
Elizabeth Eppingcr of Niederbrunn in Bavaria (1814), reported 
on by Kuhn. An interesting example of stigmatic trance also 
occurred in the case of a Protestant young woman in Saxony 
in 1820, who appeared as if dead on Good Friday and 
Saturday, and revived on Easter Sunday. 

The last case recorded is that of Louise Lateau, a peasant girl, 
at Bois de Maine, Hainault, upon whom the stigmata appeared 
on the 24th of April 1868. This case was investigated by 
Professor Lefebvrc of Louvain, who for fifteen years was physi- 
cian to two lunatic asylums. In her there was a periodic 
bleeding of the stigmata every Friday, and a frequent recur- 
rence of the hystero-cataleptic condition. Her biography has 
been written by Lcfcbvre and published at I,ouvain (1870). 

On surveying these ninety cases we may discount a certain 
number, including all those of the second class, as examples of 
subjective sensations suggested by the contemplation of the 
pains of crucifixion. A second set, of which the famous case 
of jetzer (Wirz, HcLveiische Kirchcngeschichte, 1810, iii. 389) is a 
type, must be also set aside as obvious and intentional frauds 
roduced on victims by designing persons. A third series, and 
ow large a group we have not sufficient evidence to decidtj, we 
must regard as due to the irresponsible self-infiiction of injuries 
by persons in the hystcro-cpilcptlc condition, those perverted 
states of nervous action which Charcot has done so much to 
elucidate. To any experienced in this form of disease, many of 
the ptienomcna descril)cd in the records of these examples 
axe easily recognizable as characteristic of the hystero-epileptic 
state. 

There arc, however, some instances not easily explained, 
where the self-infliction hypothesis is not quite satisfactory. 
Parallel cases of physical effects due to mental suggestion are 
well authenticated. Beaunis vouches for rubefaction and vesica- 
tion as produced by suggestion in the hypnotic state, and Bourru 
and Burot describe a case of bloody sweat, and red letters 
marked on the arm by simple tracing with the finger. See 
Congres scieriiifique de GremUe, progres medicate (Aug. 29, 
1885), and Berjon’s La Grande hysihie chezVlwmme^Pfms, 1886). 
We know so little of the trophic action of the higher nerve centres 
that we cannot say how far tissue nutrition can be controlled 
iin spots. That tlie nerve centres have a direct influence on local 
nutrition is, in some cases, capable of experimental demonstra- 
tion, and, in another sphere, a few of the recorded instances of 
iConnexion between maternal impression and congenital deformity 
seem to indicate that this trophic influence may have wider 
-limits and a more specific capacity of localization than at first 
right seems possible. 

I-iTERATURE. — See references to each name in Aeia sanctorum or 
Hueber, Menologium framiscanorum (1698) ; Henriquez, Menologium 
cistersiense*,'iJia.rLhoso, Sagro diario) SioiW, Ephemerides dominicano 
sacrae (Dilliiigcn, 1692); Petrus do Alva y Astorga, Prodigium 
•naturae portentium gratiae (Strassbiirg, 1664) ; Thiepolus, De passione 
Chrisii, tract, xii. ; Meyer, BUlUer filr hdhere Wahrhoit, vii. 5; Hurtw, j 
Tableau des incUMions £i des mosurs de Vigliso au moyen dge 
(Paris, 1842) ; Gdrres, Die chrisilichc Mystik, ii, 410 stiq, (Ratisboii) ; 
Franciscus Quaresniius, Dc vulneribus domini, i. 4 (Venice, 1O52); 
Raynaud, Opera, vol. xiii. (Lyons, 1665); Dublin Peview (1871), p. 
X70; Maury, Magie et astrhlogie\ Beaunis, Recherches exp, swr! 
V activity c 4 rtbrale (Paris, xS86); Bourl)eyre, Les Stigmatisies 
(l^aris, 1880); Ennemof^er, Dev Magnetismus tm Verhdltniss xuv 
Religion,^ 92 (Stuttgart, 1853); Tlioluck's Schriftcn,\ 

p. 97 (Hamburg, 1839); Schmieder, in Evang, Kirchenxeitung, , 
pp. 180, 345 (Berlin, 1875); Cfjmpies vendue de la so&UU de biologic' 
(July 12, 1885); Barth61emy, Kiude sur le dermographisme ou derma- 
neurose toxi-oaeo-motriu (Paris, 1898); Imbert-Goarbcyre, Le$\ 
SHgmaHgiee ^(A.Ma.) j 


STILBlTEi a mineral of the zeolite group consisting of 
hydrated calcium aluminium silicate, 

Usually a small proportion of the calcium is replaced by sodium. 
Crystals are nionoclinic, and are invariably twinned, giving rise 
to complex groups and characteristic sheaf-like aggregates. 
The colour is usually white, sometimes red, and on the perfect 
cleavage (parallel to the plane of symmetry) the lustre is 
markedly pearly; hence the name stilbito given by R. J. 
Haiiy in 1796, from Gr. ortXjSfiv, to shine. After the separa- 
tion of heulandite from this species in 1818, the name desmine 
(from Sio-fiTj, a bundle) was proposed, and this name is now 
employed in Germany^ The hardness is 3I and the specific 
gravity 2-2. Stilbite is a mineral of secondary origin, and 
occurs with other zeolites in the amygdaloid^ cavities of 
basic volcanic rocks; it is sometimes found in granite and 
^yieiss, and exceptionally in metalliferous veins. It is abundant 
in the volcanic rocks of Iceland, Faeroe Islands, Island of 
Skye, Bay of Fundy, in Nova Scotia and elsewhere. Beautiful, 
salmon-pink crystals occur with pale greeri apoplndlite in the 
Deccan traps near Bombay and Poona; white sheaf-like groups 
encrust the calcite (Iccland-spar) of Berufjord near Djupivogr 
in Iceland; and crystals of a brick-red colour are found at 
Old Kilpatrick in Dumbartonshire. (L. J. S.) 

STILE, a scries of steps of stone or wood, or a combination 
of bars and steps used for passing over a fence or wall without 
the necessity of a permanent open passage or of opening or 
shutting a gate. The Old English, stigel is formed from stigan, 
to climb, ascend; stair (O. Eng, staeger) and stirrup are from 
the same root. Stile (Lat. stilus, a painted instrument) is 
really the correct spelling of style (^^.v). 

STILES, EZRA (1727-1795), American clergyman and educa- 
tionalist, seventh president of Yale College, was born on the 
2yth of November 1727 in North Haven, Connecticut, where 
his father, Isaac Stiles (d. 1760), w'as minister of the Congrega- 
tional Church. He graduated at Yale in 1746; studied there 
for the three years following; was licensed to ;>rea('h in 1749 and 
was a tutor at Yale in 1749-1755. Me preached in 1750 to the 
Indians at Stockbridge, Jater studied law, was atlmitt(?d to the 
bar in 1753, and practised in New Haven fi^r two years. He 
w'as pastor of the Second Congregational Churcli (ff Newport, 
Kiiode Island, from 1755 to 1777; in 1776-1777 he preached 
occasionally in Dighton, Massachusetts, whither he had removed 
his family after the British occupation of Newport; and in 
April 1777 he became pastor of the North Church of Portsmouth, 
New Hampshire. In 1778 he bttcame president of Yale College 
and professor of ecclesiastical history there, having insisted that 
.no theological statement be required of him exc<jj)t assent to 
the Say brook platform of 1708; in 1780-1782 he was professor 
of divinity, and he lectured besides on astronomy and philo- 
sophy. He died in New Haven on the 12th of May 1795. His 
v/ise administration as president made possible Die speedy 
recovery of Yale College after the War of Independence, and his 
intellectual and theological breadth helped to .secularize and 
strengthen the college. As an undergraduate he became 
deeply mtercsted in astronomy ; he observed the comet of 1759 
and the transit of Venus of June 1769, and left a quarto volume 
of astronomical notes. He experimented successfully with the 
electrical apparatus presented to Yale by Benjiimin Franklin, 
whose intimate friend he became. He carefully kept thermo- 
metric and meteorological statistics; he im])ortcd silkworms 
and Ixjoks on silk culture; he corresponded with many litterati — 
notably with Dr Natlmiel Lordner and with Sir William 
•Jones, of whom he besought information of all kinds, but 
ospecially any that would lead to the 'discovery of the 
whereabouts of the ten lost tribes; and he undertook the 
study of iHebrow at the age of forty and became an able 
Kchoiar. On Franklin’s recomme^ation he was made a 
^doctor -of /divinity by the university of Edinburgh m 1765 ; 
he had received a master’s degree at Harvard in Z754, 
and was made doctor of divinity in 1780 by Dartmouth 
and in 1784 by Die college of New Jersey » (now Princeton 
University^ 
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In St Francis of Assisi we have the first example of the alleged 
miraculous infliction of stigmata. (For an earlier instance 
pronounced by the Church to be an imposture see Fleury, 
ffisL EccL Ixxviii. S 5^, ann, 1222.) While meditating on the 
suflerings of our Lord, in his cell on Mount Alvemo in 1224, we 
are told by his l)iographers^ Thomas of Celano and Bonaventura^ 
that the Lord appeared to Francis as a seraph and produced 
upon his body the five wounds of Christ; of these we are told 
that the side wound bled occasionally, though Bonaventura 
calls it a scar, and the wounds in the feet had the appearance 
and colour of nails thrust through. After his death St Clare 
endeavoured, but in vain, to extract one of these. Pope 
Alexander IV. and other witnesses declared that they had seen 
these marks both before and after his death (Raynaldus, ad 
unn, 1255, p. 27). The divinely attested sanctity of their 
founder gave to the newly established order of Franciscans a ! 
powerful impulse, SO that they soon equalled and threatened' 
to overshadow in influence the previously founded order of 
St Dominic. 

The reputation of the latter order was, however, similarly 
raised in the next century by the occurrence of the same wonder 
in the t:ase of a sister of the third rule of St Dominic, Catherine 
Benincasa — better known as St Catherine of Siena. From her 
biographer’s account we gather that she was subject to hystero- 
epileptic attacks, in one of which, when she was twenty-three 
years old, she received the first stigma (see v, 230). In spite 
of her great reputation, and the number of attesting witnesses, 
this occurrence was not universally believed in, Pope Sixtus IV. 
published a bull in 1475 ordering, on pain of anatliema, the 
erasure of stigmata from pictures of St Catherine, and pro- 
hibiting all expressions of belief in the occurrcmcic. Pope 
Innocent VIIL similarly legislated **ne decaetero S. Cathcrina 
cum stigmatibus depingatur; neve dc cjus stigmatibus fiat 
verbum^ aut sermo, vel praedicatio ad tollendam omnem 
scandal! occasionem ” (see references in Raynaud, De Siipna- 
iisme^ cap. xi. 1665). In the ^'ears which followed cases of 
stigmatization occurred thick and fast-— now a Franciscan, now 
a Dominican, very rarely a religieuse of another order, showing 
the marks. Altogether about ninety instances are on record, 
of which eighteen were males and seventy-two females. (There 
arc about thirty other cases sometimes included in the catalogue, 
of which there are no particulars recorded.) Most of them 
occurred among residents in religious houses, after the austerities 
of Lent, usually on Good Friday, when the mind was intently 
fixed on our Lord’s Passion ; and the possibility of the reception 
of the marks was constantly before the eyes and thoughts of the 
members of the two orders to which St Francis and St Catherine 
belonged. The order of infliction in the majority of cases was 
that of the (Tucifixion, the first token being a bloody sweat, 
followed by the coronation with thorns; afterwards the hand 
and foot wounds appear, that of the side being the last. The 
grade of the infliction varied in individual cases, and they may 
be grouped in the following series : — 

1. As regards full stigmatization, with the visible production Of: 
the five wounds, and generally with the mark of the crown as well, 
the oldest case, after St Francis, is that of Ida of Xxmvuin (1300), 
in whom the marks appe;u:ed as coloured circles ; in Gertrude von 
Oosten of Delft (1344) they wore coloured scars, and, as in the case 
of St Catlierinc, disappeared in answer to prayer as they aJ so did on 
Dominica de Paradi ;; in Sister Pierona, a Franciscan, they were 
blackish grey. They wre true wounds in Margaret Ebnerin of 
Nuremberg (d. 1351; see her Life, Augsburg, 1717), in Brigitta, a 
Dominican tertiary (1390), and also in Lidwina. An intcrmis.sion 
is described in the marks on Johanna dcila ('roce of Madrid (1524), 
in whom the wound in the side was large, and i:he others were rose- 
coloured circular patches. The marks, appeared on each Friday and 
vanished on Sunday. These emitted an odour of vu)lets; but in 
Sister Apollonia of V<.»latcrra they were fetid wliilc she lived. Angela 
della Pace (1O34) was fully stigmatized at nine years of age. being 
even marked with the sponge and ha^op on the mouth; while 
Joanna de Jesu-Maria at Burgos a widow, who had entered 

the convent of Poor Clares, was nmrkotl in her sixtieth year. To her 
in vision two crowns were offered — one of flowers and one of tliorns; 
she choise the latter and immediately was seized with violent pain 
and her confessor heard a .sound skull breaking. This case 

was investigated by the officers of the Inquisition. T^e.stieaUliza- 


tiqn of Veronica Giuliani (1696) was also the subject of inqui^.aadin 
this case the nun drew on a paper a r^resentation of the images 
wliich she said were engraved on her heart. On a post-mortem 
examination being made in 1727 by Professor Gentili and Dr ^rdiga, 
the image of the cross, the scourge, dx., were said to have been 
impressed on the right side of the organ ( Vita della Veronica GMiana, 
by Salvatori, Home, 1803). The case of Christina Stumbelen, n 
Dominican at Cologne, is noteworthy, as on her skull there was 
found a raised ridge or crown which was at first green, with red tlbts. 
In Lucia di Narni'(i54r)) the marks were variable, as they ^Oso were 
on Sis,ter Maria di S. Dominico. On the body of St Margaret of 
Hungary the stigmata were found fresh and clear when her body was 
exhumed some time after her death for transportaiion to Th-esburg. 
Other stigmatized persons were Elizabeth von Spalbeck, a Cister- 
cian ; Sister Coleta, a Poor Clare ; Matilda von Stanz ; Margaret Bru(^ 
of Endringen (1503) ; Maria Raui of Chios (1582) ; Catharuaa Janu- 
ensis; Elimbeth Keith of Allgau; Stieva zu Hamm in Westphalia; 
Sister Mary of the Incarnation at Ponttnse; Arcluingela Tardera in 
Sicily (1O08) ; Catharina Ricci in Florence (1590) ; and Joanna Marta 
della Croce, a Poor Clare at Roveredo (d. X673), upon whom the 
markings of the thorn crown and spear wound were especially deep. 

2. In some cases, although the pains of stigmatization were felt, 
there were no marks apparent. This occurred to Helen Brumsen 
(1285); Helena of Hungary (1270); Osanna of Mantua (1476); 
Columna Rocasani; Magdalena de Pazzis; Anna of Vargas; Hioro- 
nyzoa Carvaglio; Maria of Lisbon, a Dominican; Joanna di Vercelli; 
Stcpliania Soiicinas, a Franciscan; Sister Cliristina, a Carthushm; 
ana Joanna Rodriguez, a Poor Clare. In the case of Ursula Aguir 
de Valenza, a tertiary of St Dominic (1608), and Cfitharinc Cialina 
(d. 1619) the pain was chiefly tlmt of the crown of thorns, as it was 
also in Amelia Bicchieri of Vercelli, an Augustinian. 

3. In a third series some of the marks were visible on the body, 
while others were absent or only subjectively indicated by severe 
pains. The crown of thorns only was marked on the head of Vin- 
centia Ferreria at Valencia (d. 1515) and Philipy>a de Santo Tomaso 
of Montemor (167.0), wliile according to Uorellus the Augustinian 
Ritta von Cassia (d. 24 30) had a single thorn wound 011 the 
forehead. The crown was marked on Catharina of Raconizio 
(b. i486), who also suffered a severe bloody sweat. In the case of 
Steplmno Quinzani, in Soncino (1457), there was a profuse bloody 
sweat and the wounds were intermitting, appeanng on Friday 
and Saturday, vanisliing on Sunday. Blanche Gazinan, daughter 
of Count Arias dc Sagavedra (1564), was marked only on the right 
foot, as also was Catherine, a Cistercian nun. The heart wound 
was visible in Christina Mirabilis (1232), Gabrielda de Piezolo 
(d. Z473) died from the bleeding of such a wound, and similar wounds 
were described in Maria dc Acosrin in Toledo; Eustochia, a tertiary 
of St h'rancis; Clara dc Bugny, a Dominican {1514); Cecilia NobUi, 
a Poor Clare of Nuccria (d. 1655). In the last instance the heart 
wound was found after death — a three-cornered puncture. A similar 
wound was seen in the heart of Martina de Ariila (d. 1644). Maria 
Villana, a Poor Clare, daughter of the margrave of La Pella, was 
marked with the crown and the spear thrust, and after her death the 
impre.sscs of the si)ear, sponge and reed were found on her heart 
(d. 1O70). The wound was usually on the left side, as in Sister 
Masroiia of Grenoble, a tertiary of St Francis (1627); it was. on the 
right in Margareta Columna, also a Clare. In Maria de Sarmiento it 
was said to have been inflicted by a seraph in a vision. 

4. In a fourth set of cases the imprints were said to have been 
found on the heart, even though tnere was no surface mafking. 
Thus the Dominican Paula de St Thomas was said to luvve had the 
stigmata on her heart. The heart of Clare of Montfaucon (1308) 
was said to have been as large as a child's hcjad and impressed 
with the cross, the scourge and the nixils. Similar appearances 
were found in Margaret of Citta di Capello and Johanna of Yepet 

(1591). _ 

The instances of mdsculine stigmatization are -few. Benedict 
•di Rhegio^ a Capuchin at Bologna^ had the marks of the crown 
.(1602); Carolus Sazia, an ignorant lay^ brother, had the wound 
in his side. Dodo, a Praemonstratensian lay brother, was fully 
stigmatized, as also was Philip ide Aqueria. The marks after 
death were found on the heart of Angelos del Pas, a minoritc of 
Perpignan, -as also on Matheo Carety in Mantua, Melchior of 
AruzeVin Valentia, Cherubin de Aviliana (an Augustinian), and 
Agolini of Milan. Walter of Strassburg, a preaching friar (1264), 
ihad the heaxt^pain butjno mark, and the same was the case with 
•a Franciscan, Robert de Malatcstis (1430), and James Stephanus. 
.On Nicholas of 'Ravenna the wounds were seen after death, 
while John Gray, a Scotsman, a Franciscan martjT, had one 
-wound on his foot 

Several later instances have been recorded. Anna Katberina 
Emmerich, a peasant girl born, at Munster in 1774, afterwards 
,an Augustinian nun at Agnetenberg, was even more famous for 
her visions and revelations >than ior is vignuUia. Bkigraphicfi, 
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trtth records of her visions, have been published by Brentano 
at Munich in 1852 and the Abb6 Cazal^s at Paris (1870). 
Colombo Schanolt of Bamberg (1787) was fully stigmatized, 
as also was Rose Serra, a Capuchin of Ozieri in Sardinia 
(1801), and Madeleine Lorger (1806). Two well-known cases 
occurred in Tirol— one ** UEcstatica ” Maria von Mdrl of 
Caldaro, a girl of noble family, stigmatized in 1839, the other 
L’Addolorata ” Maria Dominica Lazzari, a miller’s daup;bter 
at Capriana, stigmatized in 1835 (see Bore, Les Stigmatisees du 
Tyrol, Paris, 1846). A case of the second class is that of 
Elizabeth Eppingcr of Niederbrunn in Bavaria (1814), reported 
on by Kuhn. M interesting example of stigmatic trance also 
occurred in the case of a Protestant young woman in Saxony 
in 1820, who appeared as if dead on Good Friday and 
Saturday, and revived on Easter Sunday. 

The last case recorded is that of Louise Lateau, a peasant girl, 
at Bois de Haine, Hainault, upon whom the stigmata appeared 
on the 24th of April 1868. This case was investigated by 
Professor Lefcbvre of Louvain, who for fifteen years was physi- 
cian to two lunatic asylums. In her there was a periodic 
bleeding of the stigmata every Friday, and a frequent recur- 
rence of the hystero-cataleptic condition. Her biography has 
been written by lAjfebvre and published at Louvain (1870). 

On surveying these ninety cases wc may discount a certain 
number, including all those of the second class, as examples of 
subjective sensations suggested by the contemplation of the 
pains of crucifixion. A second set, of which the famous case 
of Jetzer (Wirz, llelveiische Kirchengeschichie, 1810, iii. 389) is a 
type, must be also set aside as obvious and intentional frauds 

E roduced on victims by designing persons. A third series, and 
ow large a group we have not sufficient evidence to decide, we 
must regard as due to the irresponsible self-infliction of injuries 
by persons in the hystero-epilcptlc condition, those perverted 
states of nervous action which Charcot has done so much to 
elucidate. To any experienced in this form of disease, many of 
the phenomena described in the records of these examples 
axe easily recognizable as characteristic of the hyslero-epileplic 
state. 

There arc, how(iv<jr, some instances not easily explained, 
where the self-inflictioiii hypothesis is not quite satisfactory. 
Parallel cases of physical efl’ects due to menial suggestion are 
well authenticated. Beaunis vouches for rubefaction and vesica- 
tion as produced by suggestion in the hypnotic state, and Bourru 
and Burnt describe a case of bloody sweat, and red letters 
marked on the arm by simple tracing with the fingex. See 
Congres scientifique de Gremblc, progris medicate (Aug. 29, 
1885), and B<Tjon’s La Grande hysterie chezVliomme (Paris, 1886). 

• Wc know so little of the trophic action of the higher nerve centres 
that we cannot say how far tissue nutrition can be controlled 
lin spots. That the nerve centres have a direct influence on locnil 
nutrition is, in some t:ases, capable of experimental demonstra- 
tion, and, in another sphere, a few of the recorded instances of 
iConnexion between maternal impression and congenital deformity 
seem to indicate that this trophic influence may have wider 
.limits and a more specific capacity of localization than at first 
right seems possible,. 

Literai ure. — See references to each name in Acta sanctorum or 
Hueber, Menolagium franciscanorum (1698) ; Henriquez, Menologiwn 
^stersiense; Marcliese. Sagro diario; Steill, Ephemeridcs dominicano 
sacrac (Dillingcn, 1692); Petrus de Alva y Astorga, Prodigium 
naturae portentium gratiae (Strassbnrg, 166^) ; Thiepolus, De passione ; 
Chrisii, tract, xii. ; Meyer, Blatter fUr kdhere Wahrheitf vii. 5 ; Hurler, | 
Tiobleau des institutions si de$ mceurs de I'dglise ent moyen age 
(Paris, 1842) ; Gorres, Die christliche Mystik, ii. 410 sqq. (Katisbon); 
Pranciscus Qtiarcsmius, De vulneribus domini, i. 4 (Venice, 1652);; 
Raynaud. Operas vol. xiii. (Lyons, 1665); Dublin Review p. ; 

170; Maury, Magic et astrologie; Beaunis, Reckerches exp. swri 
VactiviU cMbrale (Paris, 1B86); Bourbeyre, Les Stigmatisdes' 
Paris, i88()); EiinemoKer, Der Magnetismus im VerhAltniss zur 
■Religion, ^ 92 (Stuttgart, 18.^3) ^ Tholuck's Vermischte Schriften(l 
p. 97 (Hamburg, 1839); Schmieder, in Evang. Kirehenzeitung,' 
pp. 180, 345 (Berlin, 1875); Co^mptes rendus de la so&UU 4c biologic ' 
(July 12, T885); Barthriemy, Etude sur Ic dermographisme ou dermo^ 
ncurosc ioxi-vaso^moifice (Paris, 1898); Imbert-Goarbeyre, Les 
Sdigmatiaies j 
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STILBITE, a mineral of the zeolite group consisting of 
hydrated calcium aluminium silicate, ^ CaAl2(Si0g)g+6H20t 
Usually a small proportion of the calcium is replaced by sodium. 
Crystals are monoclinic, and are invariably twinned, giving rise 
to complex groups and characteristic sheaf-like aggregates. 
The colour is usually white, sometimes red, and on the perfect 
cleavage (parallel to the plane of symmetry) the lustre is 
markedly pearly; hence the name stilbite given by R. J. 
Hatiy in 1796, from Gr. yrlkfiuv, to shine. After the separa- 
tion of heulandite from this species in 1818, the name desmine 
(from iicTfATj, a bundle) was proposed, and this name is now 
employed in Germany, The hardness is 3^ and tlie specific 
gravity 2*2. Stilbite is a mineral of secondary origin, and 
occurs with other zeolites in the aniygdaloidal cavities of 
basic volcanic rocks; it is sometimes found in granite and 
gneiss, and exceptionally in metalliferous veins. It is abundant 
in the volcanic rocks of Iceland, Faeroe Islands, Island of 
Skye, Bay of Fundy, in Nova Scotia and elsewhere. Beautiful, 
salmon-pink crystals occur with pale green apophyllilc in the 
Deccan traps near Bombay and Poona; white sheaf-like groups 
encrust the calcite (Iceland-spar) of Berufjord near Djupivogr 
in Iceland; and crystals of a brick-red colour are found at 
Old Kilpatrick in Dumbartonshire. (L. J. S.) 

STILE, a series of steps of stone or wood, or a combination 
of bars and steps used for passing over a fence or wall without 
the necessity of a permanent open passage or of opening or 
shuttmg u gate. The Old English, stigel is formed from stigan, 
to climb, ascend; stair ( 0 . Eng. staeger) and stirrup are from 
the same root. Stile (Lat. stilus, a pointed instrument) is 
really the correct spelling of style (q.v). 

STILES, EZRA (1727--1795), American clergyman and educa- 
tionalist, seventh president of Yale College, was born on the 
29th of November 1727 in North Haven, Connecticut, where 
his father, Isaac Stiles (d. 1760), was minister of the Congrega- 
tional Church. He graduated at Yale in 1746; studied there 
for the three years following; was licensed to preach in 1749 and 
was a tutor at Yale in 1749-1755. He prcac])ccl in 1750 to the 
Indians at Stockbridge, later studied law, was admitted to the 
bar in 1753, and practised in New Haven for two years. He 
was pastor of the Second Congregational Church of Newport, 
Rhode Island, from 1755 to 1777; in 1776-3777 he preached 
occasionally in Dighton, Massachusetts, whither he had removed 
his family after the British occupation of Newport; and in 
April 1777 he became pastor of the North Church ut Portsmouth, 
New Hampshire. In 1778 he Ix^came president of Yale College 
and professor of ecclesiastical history there, having insisted that 
no theological statement be required of him excej>t assent to 
the Say brook platform of 1708; in 1780-1782 he was professor 
of divinity, and he Jccturctl besides on astronomy and philo- 
sophy. He died m New Haven on the 12th of May 1795. His 
wise administration as president made possible the speedy 
recovery of Yale College after the War of Independence, and his 
mtellectual and theological breadth helped to .secularize and 
strengthen the college. As an undergraduate he became 
deeply interested in astronomy; he observed the comet of 1759 
and the transit of Vonu’S of June 1769, and left a quarto volume 
of astronomical notes. He experimented successfully with the 
electrical apparatujs presented to Yale by Benjtimin Franklin, 
who.se intimate friend he became. He carefully kept thermo- 
metric and meteorological statistics; he imp^wrted silkworms 
and boolcs on.silk culture; he corresponded with many litterati— 
notably with Dr Natlianiel Lardner and with Sir William 
Jones, !of whom he besought information of all kinds, but 
especially any that would 'lead to the .discovery of the 
whcr45aliK)Uts of the ten lost tribes; and he undertook the 
study of iHebrew at the age of forty and became an able 
scholar.: On Franklin’s recommendation be was made a 
-doctor -of /divinity fey the univerrirty of Edinburgh m 1765; 
he had received a master’s degree at Harvard in t754, 
.and was made doctor of divinity in 1780 by Dartmouth 
and in 1784 by the. college of New Jersey* (now Princeton 
Unrveiisitjr^i 
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Dr Stiles pubUshed several sermons, notably a Discourse on the 
Christian Union (1701), which has remarkable ecclesiastical breadth 
of view; an Account of the Settlement of Bristol ^ Rhode Island (1785); 
and a History of Three of the Judges of King Charles 7 . ; Major- 
General Whatley, Mujor<ieneral Goffe and Colonel Dixwell (1794). 
He began in 1708 but never finished an Ecclesiastical History of New 
England and British America. His Literary Diary pubUshed in 
New York in 3 \'<)ls. in 1901, being edited by F. B. Dexter, who 
tiuoles largely h'om Dr Stiles's Itineraries, a daily account of his 
travels ; the Diary gives a valuable picture of the life of New England 
in X 769-1 795 and many interesting osUmates of Stiles's contempo^ 
raries. St?e the Life of Ezra Stiles (Boston, 1798), by liis daughter's 
husband, Abicl Holmes, the father of Oliver Wendell Holmes. 

STILETTO (an Italian diminutive of stilo, dagger, Lat. siiltts, 
a pointed instrument), a short stabbing dagger, the blade of 
which is either triangular or square in form. The term is also 
applied to a pointed bodkin of ivory, bone or metal used for 
making eyelet holes, &c. 

STILICHO9 FLAVIUS (? -4o8), Roman general and states- 
man, was the son of a Vandal wlio had served as an officer in 
the army of the emperor Valens (364-378). He himself entered 
the imperiid army ai an early age and speedily attained high pro- 
motion. He had already become master of the horse when in 383 
he w^as sent by Theodosius (379^395) at the head of an embassy 
to the Persian king, Sapor III. His mission was very successful, 
and soon after his return he was made count of the domestics 
and received in marriage Serena, the emperor’.s niece and adopted 
daughter. In 385 he was appointed master of the soldiery 
(magtster tniliium) in Thrace, and shortly afterwards directed 
energetic' campaigns in Britain against Piets, Scots and Saxons, 
and along the Rhine against other Ixirbarians. Stilicho and 
Serena w(‘rc named guardians of the youthful Honorius when 
the latter w^as cr(*at( 5 (l joint emperor in 394 with special juris- 
diction over Italy, Gaul, Britain, Spain and Africa, and Stilicho 
was even more closely allied to the imperial family in the follow- 
ing year by betrothing his daughter Maria to his ward and by 
receiving the dying injunctions of Theodosius to care for his 
children. Rivalry had already existed between Stilicho and 
Rufinus, the praetorian praefcct of the East, who had exercised 
considerable influence over the (jmperor and who now w'as in- 
vested with the guardianship of Arcadius. Consequently in 
395, after a successful campaign against the Germans on the 
Rhine, Stilicho marched to the east, nominally to expel the 
Goths and Huns from Thrace, but really with the design of 
displacing Rufinus, and by connivance with these same bar- 
barians he procured the assassination of Rufinus at the close of 
the year, and thereby became virtual master of the empire. In 
396 he fought in Greece against the Visigoths, but an arrangement 
was effected whereby their chieftain Alaric was appointed master 
of the soldiery in illyricum (397). In 398 he quelled Gildo^s 
revolt in Africa and married his daughter Maria to Honorius. 
Two years later he w\is consul. He thwarted the efforts of 
Alaric to seize lands in Italy by his victories at Pollentia and 
Verona in 402-3 and forced him to return to Illyricum, but was 
criticized for having withdrawn the imperial forces from Britain 
and Gaul to employ against the Goths. He manoeuvred so 
skilfully in the campaign against Radagaisus, who led a large 
force of various Germanic peoples into Italy in 405, that he 
surrounded the barbarian chieftain on the rocks of Fiesole near 
Florence and starved him into surrender. Early in 408 he 
married his second daughter Thermantia to Honorius, It was 
rumoured about this time that Stilicho was plotting with Alaric 
and with Germans in Gaul and taking other treasonable steps 
in order to make his own son Eucherius emperor. There are 
conflicting accounts of the plots and counteiplots and of the 
court intrigues, the relative truth of which will probably never 
be known. It is certain, however, that he was suspected 
by Honorius and abandoned by his owm troops, and that he 
fled to Ravenna, and, having been induced by false promises to 
quit the church in w'hich he had taken sanctuary, was assassin- 
ated on the 23rd of August 408. 

The principal sourcee for the life of Stilicho are the histories of 
Zosimus and of Orosius and the flattering verses of Claudian. See 

Hodgkin, Italy and her Invaders, vols. i. and ii. (Oxford, x88o) ; 


E. Gibbon, and Fall of iho Roman Empire, edited by J. B. 

Bury, voL iii, (i^ndoii, 190:2) ; P. Villari, The I irbatian Invasions 
of Italy, translated by L. Villari, vol, i. (New Ycrk, 1902); S. Dill, 
Roman Society in the last century of the Western Em hire (London, 
1899). (C. H. Ha.) 

STILL* (i) ( 0 . Eng. stille, a word appearing in manj^ Teutonic 
languages, all derived from the root, meaning to set in position 
or rest, seen in “ stall,*' Ger. stdlen^ &c.), motionless, noiseless, 
or when used of wines or mineral waters, having little or no 
effervescence. As an adverb, “ still ” has prescrv^cd the original 
sense of that which preserves its position,” and thus means 
continually, permanently, now as before. (2) hVom the 
shortened form of “ distil,” Lat. distillare^ to drip, trickle down, 
sHllaf a drop, dim, of stiria^ The older word for a ** still ” in 
English was siillatory, Medieval Latin stillatofium, an ap- 
paratus for heating substances and condensing the vapours 
(see Distillation and Spirits), 

STILL, JOHN {c. 1543-1608), bishop of Bath and M^ells, 
formerly reputed to be the author of Gammer Curtail' s Needle, 
was born about 1543 at Grantham, Lincobshiie. He bc(‘ame 
a student of Christ’s College, Cambridge, where he graduated 
B.A, in 1562, M.A. in 1565, and D.D. in 1575. In 1561 he 
became a fellow of liis college and took holy ordtirs. lie was 
appointed in 1570 Lady Margaret professor of divinity, sub- 
sequently held livings in Suffolk and Yorkshire, and w'as master 
successively of St John’s College (1574) and of Trinity College 
(1577). Still was vice-chancellor of his university in 1575-1576 
and again in 1592-1593, and was raised to the bishopric of Bath 
and Wells in 1593. He died on the 26th of February 1608, 
leaving a large fortune from lead mines diseovtTcd in the 
Mendip Hills. 

Gammer Gurton^s Needle is the second extant English comedy, 
properly so called. Still, whose reputation as a serious church- 
man cannot be easily reconciled with the bulfooncr)' of A Ryght 
Pithy, Pleasaunt and nmie Comedie : Intyiuled Gammer Curimts 
Nedle, was first credited with its authorship by Laac Reed in his 
edition (1782) of Baker’s Biographia dramatica. The title-page 
of the piece, which was printed by Thomas Colwell in 1575, slates 
tliai it was played not long ago at Christ’s Collegt‘, ( andiridgc, 
and was made by Mr S.’ Mr of Art.” A play was acted at 
Christmas 1567, and Still was chosen as being the only iM.A. on 
the register at that time whose name began with S. There are 
reasons to suppose however that the play had b<*en in Crilwt'll’s 
hands some time before it was printed, and it may well identical 
with the Dyceon of Bedlam for which he took out a licence in 
1562-1563, “ Diccon the Bcdlcm ” being the first of the dramatis 
personae of Gammer Gurton. In the accounts of Christ 's College 
for 1559-1560 is the entr}’’, “ Spent at Mr Stevenson’s plaie, 5s/’ 
William Stevenson was bom at Hunwick, Durham, matj‘iculated 
in 1546, took his M.A. degree in 1553, and became B.D. in 1560. 
Stevenson was a fellow of Christ’s College from 1559 to 1561, and 
is perhaps to be identified with a William Stevenson who was a 
fellow from 1551 to 1554. If such is the case, there is reason 
to think that the composition of Gammer Gurton^s Needle should 
be referred to the earlier i)eriod. He was made prebcndar\’’ of 
Durham in 1 560-1 561 , and died in 1 575. Contemporary Puritan 
writers in the Marprelute tracts allude to Dr John Bridges, dean 
of Salisbury, author of A Defence of the Government of the Church 
of England, as the reputed author of Gammer Gurton's Needle, but 
he obviously could not l)e properly described as “ Mr S.” Dr 
Bridges took his M.A. dcgTce at Pembroke Collegt:, Cambridge, 
in 1560, and the wdtty and sometimes coarse character of Ids 
acknowledged work makes it reasonable to suppose that he may 
have been a coadjutor of the author. 

For the argument on behalf of William Stevenson's authorship, 
see Henry Bradley’s essay prefixed to his edition of the play in 
Representative English Comedies (1903) • The piece is also reprinted 
in Dodsley's Old Plays (vol. i., 1744; vol. ii., i;8o); in Ancient 
British Drama (iSio), vol. i.; and in 1 . M. Manly's Specimens of the 
Pre-Shahspearean Drama (Boston, U.S.A., 1897). 

STILLICIDIUM* a dripping of water from the eaves {slilla, 
drop, cadere, to iaXi), the term in architecture given by Vitruvius 
(iv. 7) to the dripping eaves of the roof of the Etruscan temple. 
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Similar dripping eaves existed in most of the Greek Doric temples 
in contradistinction to the Ionic temples, where the water of the 
roof was collected in the cymatium or gutter and thrown out 
through the mouths of lions, whose heads were carved on the 
cymatium. 

STILLINGFLEET, EDWARD (1635-1699), English divine, was 
bom at Cranborne, Dorset, on the 17th of April 1635. There 
and at Ringwood he received his early education, and at the age 
of thirteen was entered at St John’s College, Cambridge. He toe k 
his B.A. in 1652, and m the following year was elected to a fellow- 
ship. After residing as tutor first in the family of Sir R( ger 
Burgoyne in Warwickshire and then with the Hon. Francis 
Pierrepoint at Nottingham, he was in 1657 presented by the 
former to the living of Sutton in Bedfordshire. Hero he j)ul)- 
lishod (1659) Ins LeJiiam, in which he sought to give expn ssion 
to the prevailing weariness of the faction between Ej>iscj[iacy 
and Pn‘sl)yterianism, and to find some compromise in w'h.itji all 
could conscientiously unite. lie looks upon the form of ciiurch 
government as non-essential, but condemns Nonconformity. 
In 1662 (the year of the Act of Uniformity) lie r(‘prinicd the 
Irenicum with an appendix, in which he sought to preve that 
** the cliurch is a distinct society from the state, and Jais divers 
rights and privileges of its own.’* Stillingfleet’s actions were as 
liberal as his opinions, and he aided more than one ejected 
minister. In later years he was not so liberal. But, though in 
1680 he published his Unreasonableness of Separation, his 
willingness to serve on the ecclesiastical commission of 16S9, and 
the interpretation he then proposed of the damnator; clauses of 
the Athanasian creed, are proof that to the end hti leaned 
towards tolerat ion. His rapid promotion dates from 1 662, wdien 
he published Origines sacrae, or a Rational Aaount of the 
Christian Faith as to the Truth and Divine Authority of the 
Scriptures and the Matters therein contained, Humphrey Hench- 
man, bishop of London, employed him to write a vindication of 
Laud’s answer to John Fisher, the Jesuit, In 1665 the earl of 
Southampton presented him to St Andrew’s, Holborn, two years 
later he became prebendary of St Paul’s, in 1668 chaplain to 
Charles II., in 1670 canon residentiary, and in 1678 dean of St 
Paul’s. He was also preacher at the Rolls Chapel and reader at 
the Temple. Finally he was consecrated bishop of Worcester 
on the 13th of October 1689, During these years he was cease- 
lessly engaged in controversy with Nonconformists, Romanists, 
Deists and Soernians, His unrivalled and various learning, his 
dialectical expertness, and his massive judgment, rendered him a 
formidable antagonist; but the respect entertained for him by his 
opponents was chiefiy aroused by his recognized love of truth 
and superiority to personal considerations. He was one of the 
seven bishops who resisted the proposed Declaration of Indul- 
gence ( 1 688). The range of his learning is most clearly seen in his 
Bishops^ Right to Vote in Parliament in Cases Capital, His 
Origines Britannicae, or Antiquities of the British Church (1685), 
is a strange mixture of critical and uncritical research. He was 
so handsome in person as to have eam(;d the sobriquet of “ the 
beauty of holiness.” In his closing years he bad some contro- 
versy with John Locke, whom he considered to have impugned the 
doctrine of the Trinity, He died at Westminster on the 28th of 
March 1699, and was buried at Worcer;ter, His manuscripts 
were bought by Robert Harley (afterwards earl of Oxford), his 
books by Narcissus Marsh, archbishop of Armagh^ 

A collected edition of liis \vorks, with life by Richard Bentley, 
was published in London (T710) ; and a useful edition of The Doctrines 
and Practices of the Chttren of Rome Truly Represented was published 
ill 1S45 by William Cunningham. 

STILLM^, WILLIAM JAMES (1828-1901), American painter 
and journalist, was bom at Schenectady, New' York, on the ist of 
June 1828. His parents were Seventh-Day Baptists, and his 
eirly reli/ ious training influenced him all through bis life. He 
was sent 0 school in New York by liis mother, who made great 
sacrifices that he might get an education, and he graduated at 
Union College, Schenectady, in 1848. He studied art under 
Frederick E. Church and early in 1850 went to England, where 
\ie made the acquaintance of Ruskin, whose Modern Painters he 


bad devoured, was introduced to Turner, for whose works he had 
unbounded admiration, and fell so much under the influence of 
Rossetti and Millais that on his return home in the same year he 
rpeedily became knoym as the American Pre-Raphaelite.” In 
1852 Kossuth sent him on a fool’s errand to Hungary to dig up 
crown jewels, which had been buried secretly during the insurrec- 
tion of 1848-1849. While be vv.s awaiting a projected rising 
in Milan, Stillman studied art under Yve n in Paris, and then, as 
the rising did not take place, he returned to the United States 
and devoted himself to landscape painting on Upper Saranac 
Lake in the Adirondacks and in New York City, \v}:ere he started 
the Crayon, It numbered Lowell, Aldrich and Charles Eliot 
Norton among its contributors, and when it faih'd for want of 
funds, Stillman removed to Cambridge, Masiachnsetts. There 
lie passed several years, but a fit of restlessness started him 
off once more to England, He renewt^d bis friendship with 
Ruskin, and v/ent with him to Switzerland to paint and draw 
in the Alps, where he worked so assiduously that bis eye- 
sight w%as affected. He llien lived in Paris and was in 
Normandy in 1861 when the American Civil War broke out. 
He made more than one attempt to serve in the Northern 
ranks, but his health was too w’cak; in the same year he was 
appointed United States consul in Rome. In 1865 a dispute 
wdth his government led to his resignation, but immediately 
afterwards he was appointed to Crete, where, as an avowed 
champion of the Christians in the island and of Cretan indepen- 
dence, he was regarded with hostility both by the Mussulman 
population and by the Turkish authorities, and m Sc'piember 1868 
he resigned and went to Athens, where liis first wif<j (a daughter 
of David Mack of Cambridge), worn out by the excitement of life 
in Crete, committed suicide, lie was an editor of Scribner*s 
Magazine for a short time and then went to Lojidon, where he 
lived with D. G. Rossetti. In 1871 he married a daughter of 
Michael Spartali, the Greek consul-general. When the insurrec- 
tion of 1875 broke out in Herzegovina he went the^re as a corre- 
spondent of Times, and his letters from the Balkans aroused 
so much interest that the British government w'as induced to 
lend its countenance to Montenegrin aspirations. In 1877-1883 
hti was appointed correspondent of The Times at Athens ; in i886- 
1898 at Rome, He was a severe critic of Italian statesmen, and 
embroiled himself at various times with various politicians, from 
Crisj)i downwards. After his retirement he lived in Surrey, 
where he died on the 6th of July 1901. He wrote The Cretan 
Insurrection of 1866-186S On the Track of Ulysses (1888), 
Billy and Hans (1897) and Francesco Crispi (1899). 

See his Autobiography of a Journalist (2 vols., Boston, 1901), 

STILLWATER, a city and the county-seat of Washington 
county, Minnesota, U.S.A., at the head of I,ake St Croix, on 
the west bank of the St Croix River, 20 m. above its mouth, 
and about 20 m. N.E. of St. Paul. Pop. (1890), 11,260; (1900)^ 
J2,3i»; (1905, state census;, 12,435, toreign-born (11S9 
Swedes, 849 Germans, 82S Canacliatis); ( 1910, U.S. census) 10,198. 

It is served by the Northern Pacific, the Chicago, St Paul, 
Minneapolis & Omaha, and the Chicago, Milwaukee & St Paul 
railways, and is connected by electric line with St Paul and 
Minneapolis. The city is picturesquely situated on bluffjj 
rising from the St Croix and commanding fine vi(iW3. Among 
the public Vmildings are a handsome public library, the city 
hall, the county court-house, the Federal liuilding, an audi- 
torium, and the city hospital, and the city is the scat of the 
Stillwater business college, and of the MiniK.'Sota state prison, 
established in 1851, in which a system of parole and of graded 
diminution of sentences is in force, and in connexion with 
which is maintained a school and a library. Commercially 
Stillwater is important as a centre of the lumber trade and as a 
shipping point for cereal products. The valuable water-power 
is utilized by its varied manufactories. In 1905 the value of the 
factory products was $2,784,113 an increase of 54-6 % since 1900. 
Stillwater, the first town platted in Minnesota, v/as permanently ^ 
settled in 1843, and was laid out in 1848 by Joseph Renshaw% 
Brown (1805-1870), a pioneer editor and soldier. Here met in 
1848 the Stillwater Convention,” famous in Minnesota history 
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as the first step in the erection of Minnesota Territory. Still- 
water was chartered as a city in 1854. The first electric railway 
in the state was completed here in 1889^ but failed later. 

STILO PRAECONINUS, LUCIUS AELIUS, (c. 154-74 

of Lanuvium, tlic earliest Roman philologist^ was a man oi 
distinguished family and belonged to the equestrian order. He 
was c^ed Stilo (stilus, pen)^ because he wrote speeches for 
others^ and Pracconinus from his father’s profession (praeco, 
public crier). His aristocratic sympathies were so strong 
that he voluntarily accompanied Q. Caecilius Metellus Numi- 
dicus into exile. At Rome he divided his time between teaching 
(although not as a professional sclioolmaster) and Uterary work, 
His most famous pupils were Varro and Cicero^ and amongst his 
friends were Coelius Antipater, the historian, and Lucilius, 
the satirist, who dedicated their works to him. According to 
Cicero, who expresses a poor opinion of his powers as an orator, 
Stib was a follower of the Stoic school. Only a few fragments 
of his works remain. He wrote commentaries on the hymns 
of the Salii, and (probably) on the Twelve Tables; and investi- 
gated the genuineness of the Plautine comedies, of which he 
recognized 25, four more than were allowed by Varro. It is 
probable that he was the author of a general glossographical 
work, dealing with literary, historical and antiquarian questions. 
The rhetorical treatise Ad Uerennium has been attributed to 
him by some modern scholars. 

See Cicero, Brutus, 205-207, De legihus, ii, 23, 59; Suetonius, 
Be grammaiiciSt 2; GcliJus iii. 3, i. 12; Quintilian, Inst, oral, x., 
1, 99; moiio^craphs by J. van Ilcusdc (1839) and F. Mciilz (1888); 
Mommsen, Jltsi, of Rome, bk. iv. ch, 12, 13; J. E. Sandys, History 
of Classical Scholarship (2iid ed., XQorj; M. Scli.anz, Geschichte der 
rdmischen Literatiir (1898), vol. i.; Toufiel, of Homan Literature 
(Eng. trans., 1900), p. 148. 

STILPO [Stili’On], Greek philosopher of the Megarian school 
(q,v,), was a contemporary of Theophrastus and Crates. Intel- 
lectually in agreement with the Megarian dialectic, he followed 
the practical ethics of the Cynics both in theory and in practice. 
He extolled the Cynic dTraOsia (loosely, self-control) as the 
principal virtue. Cicero (De fato, 5) describes him as a man 
of the highest character. Sui'das attributes twenty dialogues 
to him, but of these no fragments remain. Among his followers 
were Menedemus and Asclq^iadcs, the leaders of the Eretrian 
school of philosophy. Seneca (Epistle 9) shows how closely 
allied Stilpo was to the Stoics (q,v,), 

STILT, or Long-legged Pi.over, a bird so-callcd (see Stilts) 
for reasons obvious to anyone who has seen it, since, though 
not very muc:h bigger than a snipe, tlic length of its legs (their 
bare part measuring 8 in.), in proportion to the size of its body 
exceeds that of any other bird’s. The first name (a ^ans- 
lation of the French echasse, given in 1760 by M, J. Brisson) 
seems to have been bestow^ed by J. Rennie only in 1831; but, 
recommended by its definiteness and brevity, it has wholly 
supplanted the second and older one. The bird is the Charadrius 1 
himantopus ^ of Linnaeus, the llimantopus candidus or melan^ 
opterus of modern writers, and belongs to the group Limicolae, 
having been usually placed in the family Scolopacidae, though 
it might be quite as reasonably referred to the Charadriidae, 
and, with its allies to be immediately mentioned, would seem 
to be not very distant from Haematopus, notwithstanding the 
wonderful development of its legs and the slenderness of its 
bill. 

The stilt obtains its food by wading in shallow water and 
seizing the insects that fly over or float upon its surface or the 
small crustaceans that swim beneath, for which purpose its 
slender extremities are, as might be expected, admirably 
adapted. Widely spread over Asia, North Africa, and Southern 
Europe, it has many times visited Britain — though always as a 
straggler, for it is not known to breed to the northward of the 
Danube valley— ^nd its occurrence in Scotland (near Dumfries) 

* The possible confusion by Pliny*s transcribers of this word with 
Haematopus is referred to under Oystexcatchsr. Himantopus, 
irith its equivalent Loripes, " by an awkward metaphor,'* as re- 
marked by Gilbert White, '* implies that the legs m as slender and 
as cut out of a thgmg ox lea(theri** 


was noticed hy Sib^d so long ago as 1684. It diiefly reiortg 
to pools or lal^ witb^a margin on which it const;rue^ 

a slight nesjt, banked round or just raised above the level 30 gs, 
to keep its^ggs dry (Ibis, 1859, p. 360); but sometimes they are 
laid in a tuft of grass. They are four in number, and, except, 
in size, closely resemble those of the oystercateber (q-v,), Tne 
bird has the head, neck, and lower parts white, the back and' 
wings glossy black, the irides red, and the bare part of the legs 
pink, in America the genus has two representatives, one ^ 
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Fig. 1. — Black-necked American Stilt. 

(fig. j) closely resembling that just described, but rather smaller 
and with a black crown and nape. This is H. nigricoUis or 
mexicanus, and occurs from New England to the middle of South 
America, beyond which it is replaced by H. brasiliensis, which 
has the crown white. The stilt inhabiting India is now recognized 
to be II, candidus, but Australia possesses a distinct species, 
Ii, novae-hollandiae, which also occurs in New Zealand, though 
that country has in addition a species peculiar to it, H, novae-^ 
zelandiae, differing from all the rest by assuming in the breeding- 
season an altogether black plumage. Australia, however^ 
presents another form, which is the type of the genus CMa- 
fhynchus, and differs from Iliniantapus both in its style of 
plumage (the male having a broad bay pectoral belt), in its 
shorter tarsi, and in having the toes (though, as in the still’s 
feet, three in number on each foot) webbed. 

Allied in many ways to the stilts, but differing in many 
undeniably generic characters, are tiic birds known as Avoceis,® 
forming the genus Recurvirostra of Linmeus. Their bill, which 
is perliaps tlic most slender to be seen in the whole class, curves 
upward towards the end, and has given the oldest known species 
two names wliicli it formerly bore in England, — “ cobbler^s-awV' 
from its hkeness to the tool so called, and “ scooper,” because 
it resembled the scoop with which mariners threw water on their 
sails. The legs, though long, are not extraordinarily so, and the 
feet, which are webbed, bear a small hind toe. 

ThiH species (fig. 2), the R, avocetta of ornithology, was of pkl time 
plentiful in England, though douhllcss always restricted to certain 
focalities. Charlcton in 1668 says that when a boy he had shot 
not a few on the Severn, and Blot mentions it so as to lead one to 
suppose that in his tinxe (1O86) it bred in Staffordshire, while F. 
Willughby (1676) knew of it as being in winter on the eastern 
coast, and T. Pennant in 1769 found it in great numbers opposite to 
Fossdyke Wash in Lincolnshire, and described the l)irds as hoverij^ 
over the sportsman's head like lapwings. In this district they were 
called " Yelpers " fro m their cry;* b ut w hether that name 

8 Tills species was made known to Ray by Sloane, who mat it 
in Jamaica, where in his day it was called longrlegs." 

> This word is from the Bolognese Avosetta, which qpp^ider^d to 
be derived from the Latin avis— the termination expressing a diminu- 
tive of a graceful or deUcate kind, as donneUa from donna (Professor 
Salvador! in epist), ^ , 

^ Cf. ” yarwhelp*^ (see Godwit) and ** yaup ' or whaup; ($09 
Curlew). ** Barker ’* and clinker '* seem, to have be^n imm 

us^dinKei^^ 
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elsewhere applied is uncertain. At the end oi tlie last century tlvey 
frequented Kotniiey Marsh in Kent, and in tlie first quarter of the 
present century they bred in various suitable spots in Suffolk and 
Norfolk — ^thc last place known to have been inhabited by th«m 
being Salthouse, where the people made puddings of their eggs, 
while the birds were killed for the sake of their ftsathers, which were 
used in making aitificial flies for fishing. The esetirpation of this 
settlement took place between 1822 and X825 (cf. Stevenson, Bifds 
of Norfolk t ii. 240, 241). The avocct's mode of nesting is much like 
that of the stilt, and the eggs arc hardly to be distiiiguislied from 
those of the latter but uieir larger size, the bird being about os 
big as a lapwing {q.v.), vvliite, with the exception of its crown, the 
back of the ireck, the inner scapulars, some of the wing-coverts and 
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Fio, 2. — ^Avocet. 

the primaries, which are black, while the legs are of a fine light blue. 
It seems 1() get its food by working its bill from side to side in shallow 
pools, and catching the' small crustaceans or larvae of insects that 
may be swimming therein, but not, as has been stated, by swooping 
the surface of the mud or sand — a process that would spealily 
destroy the delicate bill b)'’ friction. Two species of avocet, 
7 ?. americana and /?. andina, arc found in the Nerw World; the 
former, which ranges so far to the northward as the Sasluitchewan, 
is distinguished by its light cinnamon-coloured head, neck and 
breast, and the latter, confined so far as known to the mountain 
lakes of Chile, has no wliite in the upper parts except t he head and 
neck. Australia produces a fourth species, R, novae- hollandiae or 
rubricollis, with a chcfjtnut head and neck; Init the European R. 
avocetta extends over nearly the whole of middle and southern Asia 
as well as Africa. (A. N.) 

STILTED, a term in architecture, given to anything raised 
above its usual level; it is usually applied to the arch, wliich is 
said to be stilted when its centre is raised above the capital 
or impost. In Byzantine architecture this was frequently done in 
order to give more importance to the twin arches of the windows, 
and less to the shaft which divided them. In Romanesque ttnd 
Gothic work tlie stilted arch was often employed in the semi- 
circular apses, where in consequence of the closer juxtaposition 
of the columns round the apse the arches were much narrower 
than those of the choir; in order, however, that the apex of all 
the arches should be of the same height, the apse arches were 
stilted. 

STILTS, poles provided at a certain distance above the ground 
with steps or stirrups for the feet, for the purpose of walking 
on them. As a means of amusement stilts have been used by 
all peoples in all ages, as well as by the inhabitants of marshy 
or flooded districts. The city of Namur in Belgium, whicli 
formerly suffered from the overflowkigof the rivers Sambre and 
Meuse, has been celebrated for its stilt-walkers for many centuries. 
Not only the to^^ro-people but ako the soldiers used stilts, and 
stilt-fights were indulged in, in which parties of a hundred or 
more attacked each other, the object being to overset as many 
of the enemy as possible. The governor of Namur having 
promised the archduke Albert (about 1600) a company of 
soldiers that should neither ride nor walk, sent a detachment 
on stilts, which so pleased the archduke tlxat he conferred upon 
the city perpetual exemption from tlie beer-tax, no small 
privilege at that timen 
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The home of stilt-walking at the present day is the department 
of Laiides in Gascony, where, owning to the impermeability of the 
subsoil, all low-lying districts are converted into marshes, 
compdiing tlxe shepherds, farmers and marketmen to spend the 
greater port of their lives on .stilts. These are strapped to the 
leg below the knee, the foot resting in a stirrup about five feet 
from tlxe ^ound. Their wearers, who are called . Uhangues 
(long-legs) m the Gascon dialect, also carry long staves, wlxich 
arc often provided with a narrow piece of hoard, uat^d as a seat 
in case of fatigue. In the last quarter of tlxe 19th century stilt- 
races, for women as well as men, became very popular in the 
Landes district, and still form an important feature of every 
provincial festivity. One winner of the amxual cluunpioiiship 
races accomijlished 490 kilometres (more than 304 m.) in 103 
hours, 36 minutes. Silvain Dornon, a baker of the I«andes, 
walked on stilts from Paris to Moscmxw in 58 days in the spring 
of 1891. Tlxe rapids of the Niagara Ixavc been waded on stilts. 
In many of the Pacific islands, particularly tlxe Marquesas, stilts 
arc used during the rainy season. Stilts used by children are 
vtiiy long, the upper half being held iindtu* tlxe arms; th^ are 
not strapped to tlxe leg. Stilts play an important part in tlxe 
Italian masquerades, and arc used for mounting tlie gigantic 
figures in the grotesque processions of Lisle, Dunkirk, Louvain 
and other cities. 

STINDE, JULIUS (1841-1905), German author, was born at 
Kirchniichel ntiar Eutin on the 28th of August 1841, the son of a 
clergyman. Having attended the gymnasium at Eutin, he was 
apprenticed in 1858 to a chemist in Liibcck. He soon tired of 
the shop, and went to study chcmistiy at Kiel and Giessen, where 
he proceeded to the degree of doctor of philosophy* Li 1863 
Stinde received an appointment as consulting chemist to a 
large industrial undertaking in Hamburg; but:, ^coming editor 
of the Hamburger GmcrbeblaU, he gradually transferred his 
energies to jounxalisin. His earliest works were little comedies, 
dealmg witli Hamburg life, though he continued to make scientific 
(xxntributions to various journals. In 1876 Stinde settled iix 
Berlin and began the scrii^s of stories of the Buehholz family, 
vivid and humorous studies of Berlin middlc-ckss life by which 
he is most widely known. He died at Olsberg near Kassel on 
the 7th of August 1905. 

Tlxx: first of the sories BuchkoUens in Italion (translated by H. F. 
Powell, 1887) appeared in 1883 aixd aclxieved an inxnxeiiso success. 
It w;is followed by Die Familic Buehholz in 1884 (translated by L. D, 
Schmitz, 1885); Frau Buehholz im Orient in 1888; Frau Wilhelmim 
^Der Familie Buehholz letzier Teil; translated by H. P. Powell, 1887) 
iu 1886; Wilhclmine Buehholz’ Metnoiren, in 1894; and Hotel Buck’- 
hole : Ausstellun^serlebnisse dcr Frau Wilhelmine BuchholZt in 1890. 
Under the pseudonyms of Alfred do Valiuy, Wiltielnxinc Buehholz 
and Richard E. Ward, he also putdished various otlicr works of 
more or loss merit, iimoiiK which his Naturphilosophie (1898) deserves 
mention; his Waldnovellen (1881) Ixavo been translated into 
sU. 

STINK-WOOD, in botany, a Soutli African tree, known botani- 
cally as Ocoiea buUaia^ and a memlxer of the family Laurineae. 
Otlxer names for it are Cape Walnut, Stinkhout, ('ape Laurel and 
Laurel wood. It derives its name from having a strong and 
unpleasant smell when fresh felkid. It is used for building in 
South Africa and is described by Stone {Timbers of Commerce, 
p. 174) as “ the most beautiful dark-coloured wood that I have 
yet met with*” It is said to be a substitute for teak and equally 
durable. The wood is dark walnut or reddish brown to black 
with a yellow sap-wood, and the grain extremely fine, close, 
den.se and smooth. 

STIPEND, a fixed periodical payment or salary for services 
rendered. The word is particularly used of the income from an 
ecclesiastical benefice or of the salary paid to any minister of 
religion. In the United Kingdom a paid magistrate or justice 
of the peace, appointed by the Crown on the advice of thv. home 
secretary for certain boroughs are termed “ stipendiaries ” or 
“ stipendiary magistrates ” (see Justice of the PEAp.). Tlxe 
Latin stipendium (for stipipendium) is derived from slips, a gift,a; 
contribution (originally a heap of coins, stipare, to press; m^ 
together) and pmxdere, to weigh out, pay, This was applied 
first to the pay of the army, and hence was used in tjia sense of 
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military service, in such phrases as stipendia facers^ and of a 
campwgn, f\p, vicena stipendia mentis (Tac. Ann. i 17). It also 
meant a tax or impost, payable in money. 

STIRLING, MARY ANNE [Fanny] (1815-1895), English 
actress, was bom in London, the daughter of a Captain KehL 
After some experience at outlying theatres, she appeared in 
London in 1836, Having been successful as C'elia in As You Lihe 
It and Sophia in The Road to Ruin, Macready gave her an 
opportunity to play CoreVlia to his Lear, and Mad(;iine Weir to 
his James V, in the Rev. James Whitens Kin^ of the Commons. 
Ill 1852 .'■he created Peg Woffington in Rcp.de and Taylor’s 
Masks and Faces. Meanwhile she had married Edward Stirling 
(d. 1894), an actor, manager and dramatic author. In later 
years Mrs Stirling gained a new popularity as the nurse in Irving’s 
presentation (1S82) of Romeo and Juliet, and again (1884) with 
Mary Anderson; and she was the Martha in Irving’s production 
of Faust (1885). She died on the 30th of December 1895, having 
in the previous year married Sir Charles Hutton Gregory (1817- 
1898). 

STIRLING, JAMES (1692-1770), Scottish mathematician, 
third son of Archibald Stirling of Garden, and grandson of Sir 
Archiliald Stirling of Keit (Lord Garden, a lord of session), was 
bom at Garden, Stirlingshire, in 1692. At eighteen years of age 
he went to Oxford, where, chiefly through tlie influence of the 
t arl of Mar, he wa.s nominated (1711) one of Bishop Warner’s 
exhibitioners at Balliol. In 1715 he was expelled on account of 
Ills corresj>ondcnce with members of the Keir and Garden 
families, who were noted Jacobites, and had been accessoiy^ 
to the “ Gathering of the Brig o’ Turk ” in 1708. From Oxford 
lie made his way to Venice, where he occupied himself as a pro- 
fessor of mathematics. In 1717 appeared his tineae iertii 
erdinis Newtonianae, sive . . • (8vo, Oxford). While in Venice, 
also, he communicated, through Sir Isaac Newton, to the Royal 
Society a paper entitled ** Methodus dilferentialis Newtoniana 
illustrata” {Phil. Trans., 1718). Fearing assassination on 
account of having discovered a trade secret of the glass- makers 
of Venice, he returned with Newton’s help to London about the 
year 1725. In London he remained for ten years, being most 
})art of the time cemnected with an academy in Tower Street, and 
devoting his leisure to mathematics and correspondence with 
emment mathematicians. In 1730 his most important work was 
published, the Methodus differentialis , sive tractatus de summa- 
Horn et inter polatione smerum infinitarum (4to, London), 
which, it must be noted, is something more than an expansion of 
the paper of 1718. In 1735 h® communicated to the Royal 
Society a paper “ On the Figure of the Earth, and on the Varia- 
tion of the Force of Gravity at its Surface.” In the same year 
he was appointed manager for the Scots Mining Company at 
Leadhills. We are thus prepared to find that his next paper to 
the Royal Society was c(mccmed, not with pure, but with applied 
science — “ Description of a Machine to blow Fire by the Fall of 
Water” {Phil. Trans., 1745). His name is also connected with 
another practical undertaking, since grown to vast dimensions. 
The accounts of the city of Glasgow for 1752 show that the very 
first instalment c^f ten millions sterling spent in making Glasgow 
a seaport, viz. a sum of £28, 4s. ^d., was for a silver tea-kettle 
to bepresented to “ James Stirling, rnaihematician, for his service, 
pains, and trouble in surveying the river towards deepening it by 
locks.” Stirling died in Edinburgh on the 5th of December 
1770. 

See W. Fraser, The Stirlings of Keif, and their Family Papers 
(Edinburgh, 1R58); “ Modem History of Leadhills," in Gentleman* s 
Magazine (June 1833); I 5 rew.ster, Memoirs of Sir Isaac KevJton, ii. 
300, 307, 411, 51O; j.^Nicol, Vital Statistics of Glasgow (1881-1885), 
p. 70; Glasgow Herald (Aug. 5, 1886). 

Another edition of the lAniae tertii ordinis was published in Paris 
in 1797; another edition of the Methodus differentialis in London in 
1764; and a translation of the latter into English by Halliday in 
London in 1749. A considerable collection of literary remains, 
consisting of papers, letters and two manuscript volumes of a treatise 
ou weights and measures, are still preserved at Garden. 

STIRLING, JAMES HUTCHISON (1820-1909), Scottish philo- 
sc^her, was bom at Glasgow on the 22nd of June 1820. He 
was educated’at Glasgow University, where he studied medicine 


and phiIo.sophy, For a short time he practised as a doctor in 
Wales, but gave up his profession in order to continue his philo- 
sophical studies in Germany and France. From 1888 to 1890 
he W'as Gifford lecturer at the university of Edinburgh and 
published his lectures in 1890 {Philosophy and Theology). He 
was an LL.D. of Edinburgh University, and foreign m 'mber of 
the Philosophical Society of Berlin. He died in March 1909. 
His principal works arc: The Secret of Hegel (1865; new 
cd. 1893); Sir William Hamilton: The Philosophy of Percept 
lion ; a translation of Schwegler’s Geschichie der Philosophie 
(1867; I2lh cd., 1893); Jerroid, Tennyson and Macaulay, kc. 
(1868); On Materialism (1868); As Regards Protoplasm (1869; 
2nd ed., 1872); Lectures on the Philosophy of Law (1873); Burns in 
Drama (1878); TexhBook to Kant (1881); Philosophy in the 
Poets I Danvinianism \ Workmen and Work (1894); What is 
Thought? Or the Problem of Philosophy) By Way of a Conclusion 
So Far (1900); The Categories (1903). Of those the nnst 
important is The Secret of Hegel, which is admitl(^d, both in 
England and in Germany, to bo among the most scholarly and 
valuable contributions to Hegelian doctrine and to modem 
philosophy in general. In the preface to the new edition he 
explains that he was first drawn to the study of Hcgcl by seeing 
the name in a review, and subsequently heard it mentioned with 
awe and reverence by two^German students. He set liimself at 
once to grapple with the difficulties and to unfold the principDs 
of the Hegelian dialectic, and by his efforts he introduced an 
entirely new spirit into English philosophy. Closely connected 
with the Secret is the Text-Book to, Kant, which comprises a trans- 
lation of the Critique with notes and a biography. In these two 
works Dr Stirling endeavoured to establish an intimate con- 
nexion Ixrtween Kiint and Hegel, and even went so far as to 
maintain that Hegel’s doctrine is merely the elucidation and 
crystallization of the Kantian system. ” The secret of Ilegel,” 
he says in the preliminary notice to his great work, ” may be 
indicated at shortest thus : Hegel made explicit the concrete 
universal that was implicit in Kant.” 

The sixth part of the Secret contains valuable criticisms on ihc 
Hegelian writings of Scliwegler, Hosenkranz and Haym, and explains 
by contrast much that has been definitely stated in the preceding 
pages. Of Dr Stirling’s other works the most important is the 
volume of Giflord I-ectures, in which he developed a theory of natural 
theology in relation to philosophy as a whole. As Regards Proto- 
plasm contains an attempted refutation of the Essay on the Physical 
Basis of Life by Huxley. 

STIRLING, WILLIAM ALEXANDER, Earl of {c. 1567- 
1640), most generally known as Sir William Alexander, Scottish 
poet and statesman, son of Alexander Alexander of Menstrie 
(Clackmannanshire), was born at Menstrie House, nc?ar Stirling, 
about 1567. The family was old and claimed to be descended 
from Somerled, lord of the Isles, through John, lord of the Isle.s, 
who married Margaret, daughter of Robert II. William 
Alexander w^as probably educated at Stirling grammar school. 
There is a tradition that he was at Glasgow Universit}'; and, 
according to Dnimmond of Ilawthomdcn, he was a student at 
the university of Leiden. He accompanied Archibald, 7tl) carl 
of Argyll, his neiglibour at Castle Campbell, on his lra^'els in 
France, Spain and Italy. He married, before 1604, Janet, 
daughter of Sir William Erskine, one of the Balgoiiie family. 
Introduced by Argyll at court, Alexander speedily gained the 
favour of James VI., whom he followed to England, wdiere he 
became one of the gentlemen-cxtraordinaiy of Prince Henr)’’*-: 
chamber. For the prince he wrote his Paraenesis to the Prince 
. . . (1604), a poem in eight-lined stanzas on the familiar theme 
of prince! jr duty. He was knighted in 1609. On the death 
of Henry m 1612, w’hen he wrote an elegy on his young patron, 
he was appointed to the household of prince Charles. In 
1613 he (in conjunction with Thomas Foulis and Paulo Pinto, 
a Portuguese) received from the king a grant of a silver-mine 
at Hilderston near Linlithgow, from w^hich, however, neither the 
Crown nor the undertakers made any profit. In 1613 he began 
a correspondence with the poet Drummond of Hawthomden, 
which ripened into a lifelong intimacy after their meeting (March 
1614) at Menstrie House, where Alexander was on one of his 
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short annual visits. In 1614 Alexander was appointed to the 
English office of master of requests, and in July of the following 
year to a seat on the Scottish privy council. In 1621 he received 
from James I. enormous grants of land in America embracing 
the districts of Nova Scotia, New Brunswick, and' the Gaspe 
Peninsula, accompanied by a cliartcr appointing him hereditary 
lieutenant of the new colony. This territory was afterwards 
increased on paper, so as to include a great part of Canada, 
Alexander proceeded to recruit emigrants for his ** New Scot- 
land,’^ but the terms he offered were so meagre that he failed to 
attract any except the lowest class. These were despatched in 
tw-o vessels chartered for the purpose, and in he published 
an Encouragement to Colonies in which vainly painted in 
glowing colours the natural advantages of the new territory. 
The enterprise was further discredited by the institution of an 
order of baronets of Nova Scotia, who were to receive ^ants 
of land, each (> sq. rn. in extent, in the colony for a considera- 
tion of £1^0. An attempt made by the French to make good 
their footing in the colony was frustrated (1627) by Captain 
Kertch, and Alexander’s son and namesake made two expeditions 
to Nova Scotia. But Alexander found tiie colony a constant 
drain on his resources, and was unable to obtain from the 
treasury, in spite of royal support, £6000 which he demanded 
as compensation for his losses. lie received, however, a grant 
of Tooo acres in Armagh. He was the Icing’s secretary for Scot- 
land from 1626 till his death, and in 1630 was created Viscount 
Stirling and Lord Alexander of Tullibody. In the same year he 
was appointed master of requests for Scotland, and in 1631 an 
extraordinary judge of the Court of Session. Meanwhile French 
influence had gained ground in America. In 1631 Charles sent 
instructions to Alexander to abandon Port Royale, and in the 
following year, by a treaty signed at St Germain-en-Laye, the 
whole of the territory of Nova Scotia was ceded to the French. 
Alexander continued to receive substantial marks of the royal 
favour. In 1631 he obtained a patent granting him the privilege 
of printing a trunslalion of the Psalms, of which James 1 . was 
declared to be the author. There is reason to believe that in 
this unfortunate collection, which the Scottish and English 
churches refused to encourage, Alexander included some of his 
own work. He had been commanded by James to submit 
translations, when James was carrying out his long entertained 
wish to supplant the popular version of Stcrnhold and Hopkins; 
but these the royal critic had not preferred to his own. It has 
been assumed from the scanty evidence that v*^hen Alexander 
was entrusted witli the editing and publii:hing of the Psalms by 
Charles I. he had introduced some of his own work. In 1633 he 
was advanced to the rank of carl, with the additional title of 
Viscount Canada, and in 1639 he became carl of Dovan. His 
affairs were still embarrassed and he had begun to build Argyll 
House at Stirling. In 1623 he received the right of a royalty 
on the copper coinage of Scotland, but this proved unproductive. 
He therefore secured for his fourth son the office of general of the 
Mint, and proceeded to issue small copper coins, known as 
“ turners,” which were put into circulation as equivalent to two 
farthings, although they were of the same weiglit as the old 
farthings. These coins were unpopular, and were reduced to 
their real value by the privy council in 1639. Alexander died in 
debt on the 12th of February 1640, at his London house in 
Covent Garden. 

He was succeeded in the title by his grandson William, who 
died a few months later, and then by his son Hcnr}' (d. 1644), 
who became the 3rd earl. When Henry’s grandson Henry, the 
5th earl (1664-1739), died, the earldom became dormant, and in 
1759 it was claimed by William Alexander (see below). In 
1825 the earldom was claimed by Alexander Humphreys- 
Alexander, who asserted that his mother was a daughter of the 
first carl. The charter of 1639, however, on which his title rested, 
was declared in 1839 to be a forgery. See W. Turnbull, Stirling 
Peerage Claim (1839). 

All Alexander’s literary work was produced after 1603 and before 
his serious absorption in politics about 1614. The verse niay be 
classed in three groups, (a) poetical miscellanies and minor verse, 
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(&) dramas, (c) the heroic fragment on Jonathan and the long poem 
oil Doomesday, 

a. His earliest effort was Aurora, containing the first fancies of the 
author* s youth (London, 1604). a miscellany of sounds, songs and 
elegies, showing considerable lormal felicity, if little originalitr. in 
the favourite themes of the Elizabethan sonneteers. 'I'o this ’may 
be added the Paraencsis to Prince Henry {u.s.), An Elcgie on the 
Death of Prince Hcnrie (w.5.), and shorter pieces, including a sonnet 
to Michael Drayton, who had calUsl Alexiiiidor “ a man of men," 
and lines on the Report of the Death of Drummond of Hawthovnden. 

h. Ho wrote four tragedies, Darius (1003), Croesus (1004), The 
Alexandraean (1605), and Julius Caesar (1007). The first and 
second were published together in 1(104 as the Monarchicke Tragedies, 
a title which was afterwards given by Alexaiuler to a print of the 
four works in the editions of iCioy and i(;)i(». They are didactic 
poems rather than pla.ys, a sequence of reflections of the type of the 
Falls of Princes, the Mirror for Magistrates, or Lyndsay^s Dialog 
between Experience and a Courtflour (known also as the " Monarche "). 
It is very probable tliat the last suggested both motif and title. 
The pieces are dialogues nil her tlian dramas ; the choruses are of 
* the Moralitas '* type of Renaissance verse ratlicr than classical; 
and the varied versification is unsuitable for rcpiesenlation. Yet 
they contain not a few fine passages in the soliloquies, notably one 
in Darius (iV., iii.) on the vanishing of “ Those golden palaces, those 
gorgeous halls " ao V vapours in the air," wliicli recall Shakespeaie's 
later lines in the Tempest, 

c. Of Jonathan, an Heroiche Poems intended, only the first book 
(105 eight-lined stanzas) was written, Doomesday, or The Great 
Day of the Lord's Judgement (T6X4) is a dreary production in twelve 
books or " hours, extending to nearly 12,000 lines, it is written in 
eight-lined stanzas. 

In addition to the pamphlet on Colonization, he wrote (i(>i4) a 
continuation or " completion " to the third part of Sidney’s Arcadia, 
which appears in the fourth and later editions of the Romance; ; 
and a short critical tract entitled Anacrisis, a " censure " of poets, 
ancient or modern. 

A collected edition of liis works appeared in his lifetime (1637) 
with the title Recreations with the Muses (folio), Aurora and the 
Elegie were not included. A complete modern reiniiit The Poetical 
Works • . . now first collected and edited (but will tout, the editor’s name 
on the title-pag^ was published in 3 vols. Svo in 1S70 (Glasgow : 
Maurice Ogle & Co.). 

His Encouragement to Colonies was edited for the Bannatync 
Club by David I-^iing (1867), and by Edmund F. Shifter, in Sir W, 
Alexander and Amer. Colonisation (Prince Society, Boston, Massa- 
chusetts, 18O5). Sec also E. F. Slaftcr, The Cojypcr Coinage of 
the Earl of Stirling, i6j2 (187, f); The Earl of Stirling's Register of 
Royal Letters relative to the Affairs of Scotland and Nova Scotia from 
(od. C. Rogers, with biograpliical introduction 884-1 8G5) ; 
C. Rog(;i*s, Memorials of the Earl of Stirling (1877); the introduction 
to the Works (1870) referred to above; ihc Register of the Privy 
Council of Scotland, passim; and the bil)liogra])Iiy for William 
Drummond {q.v,) of Ilawtliorndcn. (A, 1>. G. ; G. G. S.) 

STIRLING, WILLIAM ALEXANDER, (titular) Earl ( f 
(1726-1783), American soldier, was bom in N(*w Yijrk City. 
He was Uie son of James Alexander (1690-T756), at one time 
surveyor-general of "^ ’ew York and New Jersey, a noted colonial 
lawyer who v/as disbarred for a year for his conduct ctf the 
defence in the famous trial of John Peter Zengcr. William 
served first as commissary and then a.s aide-de-earnp to Covcriior 
William Shirley at the beginning of the French and Indian War, 
and in 1756 he accompfxnied Shirley to England, where he was 
persuad^jd to claim the earldom of Stirling (st^c above). In 
1739 an Edinburgh jury declared him to be tlie nearest heir 
to the last earl of Stirling, and in 1761 he returned to America 
and assumed the title, although the House of J.ords in 1762 
forbade him to use it until he had proved his kgal right. Scon 
after his return to America he settled at Basking Ridge, New 
Jersey, and became a member of the New Jersey Provincial 
Council and surveyor-general of the colony. Warmly espousing 
the colonial cause at the outbreak of the War of Independence, 
he was appointed in November 1775 colonel of the first regimtmt 
of continental troops raised in New Jersey, and in the following 
January distinguished him.self by the (.apture of an armed 
British transport in New York Ray. In Mardi he became 
brigadier-general, and for some time was in coinmand at New 
York and supervised the fortification of the city and harbour. 
At the battle of Long Island he was taken prisoner, but was 
soon afterward exchanged, and in February 1777 became a 
major-general. He participated in the battles of Trenton, 
Pnneeton, Brandywine and German tovm, and especially 
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distinguished himself at Monmouth. He took an active part in 
exposing the Conway Cabal, presided over the court martial 
of General Charles Ix?e, and enjoyed the confidence of Washing- 
ton to an unusual degree. In October 1781 he took command 
of the northern department at Albany to check an expected 
invasion from Ginada. He died at Albany on the 15th of 
January 1783. He was a member of the board of governors of 
King^s College (now Columbia University) and was himself 
devoted to the study of mathematics and astronomy. 

See W. A. Duer, Life of' William Alexander, )£arl of Stirling," 
in vol. ii. of the Collections of the New Jersey Historical Society (New 
York, 1847). 

i STIRLING, a royal, municipal and police burgh, river port 
and county town of Stirlingshire, Scotland, Pop. 

18,697. ^8 finely situated on the right bank of the Forth, 

39f m. N.W. of Edinburgh and 29I m. N.E. of Glasgow, being 
served by the North British and the Caledonian railways. 
The old town occupies the slopes of a basaltic iiill (420 ft. above 
the sea) terminating on the north and west in a sheer precipice. 
The modern quarters have l^een laid out on the level ground at 
the base, (‘specially towards the south. Originally the town 
was protected on its vulnerable sides by a wall, of which remains 
still exist at the south end of the Back Walk. Formerly there 
were two main entrances — the South Port, 100 yds. to the 
west of the present line of Port Street, and the auld brig ” 
over the Forlli to the north, a quaint high-pitclied structure of 
four arches, now closed to traffic. It dates from the end of tlie 
i4lh <!entury and was once literally ** the key to the Highlands.^* 
It still retains the gateway towers at both ends. Just below 
it is the new bridge erected in 1829 from designs oy Robert 
Stevenson, and below this again the railway viaduct. According 
to local tradition, a bridge stood at Kildean, i m. up the river, 
not far from the field of the battle of Stirling Bridge (1297). 
The castle crowning the eminence is of unknown age; but from 
the time that Alexander I. died within its walls in X124 till the 
union of the crowns in 1603 it was intimately associated with 
the fortunes of the Scottish monarchs. It is one of the for- i 
tresses appointed by the Act of Union to be kept in a state of 
repair, and is approached from the esplanade,, on which stwds 
the colossal statue of Robert Bruce, erected in 1877. The main 
gateway, built by James III., gives access to the lower and then 
to the upper square, on the south side of which stands the 
palace, begun by James V. (1540) and completed by Mary of 
Guise. The east side of the quadrangle is occupied by the 
parliament house, a Gothic building of the time of James III., 
now used as a barrack-room and stores. On the north side of 
the square is the chapfcl royal, founded by Alexander I., rebuilt 
in the 15th century and again in 1594 by James VI. (who was 
christened in it), and afterwards converted into an armoury 
and finally a store-room. Beyond the upper square is the small 
castle garden, partly destroyed by fire in 1856 but restored, in 
which William, 8th cnrl of Douglas, was murdered by James II. 
(1452). Just below the castle on the north-east is the path of 
Ballangei«^h, which is said to have given private access to the 
fortress, and from which James V. t<^ok his title of Guidman of 
Ballangeich when he roved mcognito. Below it is Gowan 
Hill, and beyond this the Mote or Heading Hill, on which Mur- 
doch Stuart, 2nd duke of Albany, his two sons, and his father- 
in-law the earl of I^nnox, were beheaded in- 1424. In the plain 
to the south-west were the King^s Gardens, new under ^ass, 
with an octagonal turf-covered mound called the King’s Knot 
in the centre. Farther south lies the King’s Park, chiefly 
devoted to golf, cricket, football and curling, and containing 
also a race-course. On a hill of lower 4l^at ion than the castle 
and separated from the esplanade by a depression styled the 
Valley — ^the tilting-ground of former times-— a cemetery has 
been laid out. Among its chief features are the Vii^in Martyrs’ 
Memorial, representing in white marble a guardian angel and 
the figures of Margaret M'Lauchlan and Margaret Wilson, 
who were drowned by the rising tide in Wigtown Bay for their 
fidelity to the Covenant (1685); the large pyramid to the 
memory of the Covenanters^ and the Ladies’ Rock, from which 


ladies viewed the jousts in the Valley. Adjoining the cemetery 
on the south is Greyfriars, the parish church, also called, since 
the Reformation (1656), when it was divided into two places 
of worship, the East and West churches. David I. is believed 
to have founded (about 1130) an earlier church on their site 
dedicated to the Holy Rood, or Cross, which was burned in 
1406, The church was rebuilt soon afterwards and possibly 
some portions of the preceding structure were incorporated in 
the nave. The choir (the East church) was added in 1494 by 
James IV., and the apse a few years later by James Beaton, 
archbishop of St Andrews,. or his nephew, Cardinal David Beaton. 
At the west stands the stately battlcroented square tower, 
90 ft. high. ThCi nave (the West church), divided from the 
aisles by a double row of massive round pillars, is a transition 
between Romanesque and Gothic, with pointed windows. 
The crow-stepped Gothic gable of the south transept affords 
the main entrance to boSi churches. The choir is in the 
Decorated and Perpendicular styles and is higher than the nave. 
The parish church is 200 ft. long, 35 ft. bro^ and 50 ft. high. 
Within its walls Mary Queen of Scots was crowned in 1543; 
when nine months old, and in the same year tlie earl of Arran, 
regent of Scotland, abjured Protestantism; in 1544 iin assembly 
of nobles appointed Mary of Guise queen-regent; on the 29th of 
July 1567 James VI. was crowned, John Knox preaching the 
sermon, and in August 1571 and June 1578 the general assembly 
of tlie Church of Scotland met. James Guthrie (1612-1661), 
the martyr, and Ebenezer Erskine (1680-1794), founder of the 
Scottish Secession Church, were two of the most distinguished 
ministers. To the south-west of the church is Cowane’s Hos- 
pital, -founded in 1639 by John Cowane, dean of gild, for twelve 
poor members of the gildry; but the deposition of the charity 
has been modified and the hail serves the purpose of a gildhall. 
Adjoining it is the military prison. Near the principal entrance 
to the esplanade stands Argyll’s Lodging, erected about 1630 
by the ist earl of Stirling. On his death in 1640 it passed to the 
1st marquess of Argyll and is now a military hospital. Broad 
Street contains' the ruins of Mar’s Work, the palace built by 
John Erskine, xst (or 6th) earl of Mar, about 1570, according 
to tradition, out of the stones of Cambuskenneth Abbey; the old 
town liousc, erected in 1701 instead of that in which John Hamil- 
ton, the last Roman Catholic arc^hbishop of St Andrews, was 
hanged for alleged complicity in the murders of Darnlcy and the 
regent Moray; the town cross, restored in 1891, and the house 
which was, as a mural tablet says, the “ nursery of James VT. 
and his son Prince Henry.” The important buildings include ; 
the high school; the trades hall, founded by Robert Spittal, 
James IV.’s tailor, in the Back Walk; tlie burgh buildings, 
with a statue of Sir William Wallace over the porch ; the National 
Bank, occupying the site of the Dominican monastery, founded 
in 1223 by Alexander II. and demolished at the Reformation; 
the Smith Institute, founded in 1873 by Thomas Stewart Smith, 
an artist, containing a picture-gallery, museum and reading- 
room; the public halls; the Royal Infirmary and various 
charitable institutions. Woollen manufactures (carpets, tartans, 
shawls) are the staple industry, and tanning, iron-founding, 
carriage-building and agricultural implement-making are also 
carried on, in addition to furniture factories, cooperage ^d 
rubber works. The harbour being acce.ssiblc only at high 
water, and then merely to vessels of small tonnage, the shipping 
trade is inconsiderable. 

Stirling is under the jurisdiction of a council with provost 
and bailies, and, along with Culross, Dunfermline, Inverkeithing 
and Queensferry (the Stirling burghs) returns a member to 
Parliament, The Abbey Craig, an outlying spur of the Ochiis, 
ij m. north-cast of Stirling, is a thickly-wooded hill (362 ft, 
high), on the top of vdiich stands the Wallace monument (1869), 
a baronial tower, 220 ft. high, surmounted with an open-work 
crown. The Valhalla, or Hall of Heroes, contains busts of 
eminent Scotsmen. Cambustahneth Abbey is situated on the 
left bank of the Forth, Aboj|^ m. cast-norih-east of Stirling by 
ferry across the river. l^Mame is derived from the Gaelic 
and means ** the Crook cCjlj&nneth,” or Cairenachus, a friend 
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' of St Coluinba and patron of Kilkenny in Ireland. Theiabbey, 
whidi was in tlie Early Pointed style, was founded by David I. 
in 1147 for monks of the order of St Augustine. Several Scots 
parliaments met within its walls, notably that of 1326, the first 
attended by burgesses from the towns. At the Reformation 
Mary Queen of Scots bestowed it on the ist earl of Mar (1562), 
who is said to have used the stones for his piilace in Stirling. 
In 1709 the town council of Stirling purchased the land and ruins. 
All that remains of the abbey is the massiw, four-storeyed 
tower— which is 70 ft. high, and 35 ft. square, and was painted 
and repaired in 1864 — ^thc graceful west doorway and the 
foundations of some of tlie walls. The bones of James III. and 
his queen, Margaret of Denmark, who were buried within the 
precincts, were discovered in 1864 ^d rc-inierred next year 
under a tomb erected by Queen Victoria at the high altar. 

Earlier forms of the name of Stirling are Strivilen, Estriuclcn, 
Striviling and Sterling, besides the Gaelic Struithla. It was 
known also as Snowdoun, which became the official title of the 
Scots heralds. The Romans had a station here (Benobara), 
In 1119 it was a royal burgh and under Alexander I. was one 
of the Court of Eour Burghs (superseded under James 111 . by 
the Convention of Royal Burghs). In 1174 it was handed over 
to the English in security -for the treaty of Falaise, being restored 
to the Scots by Rkiiard 1 . The earliest known charter was that 
granted in 1226 by Alexander 11 ., who made the castb a royal 
residence. The fortress was repeatedly besieged during the 
wars of the Scottish Independence. In 1304 it fell with the toiim 
to Edward I. The English held it for ten years, and it w^* in 
order to raise the Scottish siege in 1314 that Edward II. risked 
the battle at Bannockburn. Edward Baliol surrendered it in 
1334 in terms of his compact with Edward III., but the Scots 
regained it in 3339. From tliis time till the collapse of Queen 
Mary’s fortunes in 1568, Stirling almost shared with Edinburgh 
the rank and privileges of capital of the kingdom. It was tlic 
birthplace of James II. in 1430 and probably of James III. and 
James IV. In 1571 an attempt was made to surprise the castle 
by Mary’s adherents, the regent Lennox being slain in the fray, 
and seven years later it was captured by James Douglas, 4th 
earl of Morton, after which a reconciliation took place between 
the Protestants and Roman Catholic's. It was occupied in 1584 
by the earls of Angus and Mar, the Protestant leaders, who, 
however, fled to England on tlie approach of the king. Next 
year they returned with a strong force and compelled James VI. 
to open the gates, his personal safety having l>eeu guaranteed. 
In 1594 Prince Ileiuy was baptiwjd in the chapel royal, which 
had been rebuilt on a larger scab. After the union of tlic 
crowns (1603) Stirling ceased to play a prominent part on the 
national stage. The privy c.ouncil and court of session met in 
the town in 1637 on account of the disturbed state of Edinburgh. 
In 1641 Charles I. gave it its last governing charter, and four 
years affterwards parliament was held in Stirling on account of 
the plague in the capital, but the outbreak of the pest in Stiflm^ 
caused the legislators to remove to Perth.^ During the Civil 
War the Covenanters held the town, to which the committees 
of church and state adjourned after Cromwell’s victory at 
Dunbar (1650), but in August next year the castle was taken 
by General Monk. In 1715 the 3rd duke of -^gyll held it to 
prevent the passage of the Forth by the Jacobitesj and in 1746 
It was ineffectually besieged by Prince Charles Edward. In 
1773, in consequence of an intri^ic on the part of three members 
of the council to retain themselves in office, the town was 
deprived of its corporate privileges, which were not restored 
until T7^T. 

See History of the Chapel Hoyal, Stirling (Grampian Club, 1882); 
Charters of Stirling (1^84); John Jamieson, Bell the Cat (Stirling, 
1902); The Battle of Stirling Bridge — the Hildean Myth (Stirling 
Natural History and Archaeological Society, 1905). 

STIRLIHG-MAXWELL, SIR WILLIAM, Bart. (181^x878), 
Scottish man of letters and virtuoso, the only son of Archibald 
Stirling of Kcir, Perthshire, and of Elizabeth, third daughter 
of Sir John Maxwell, seventh baronet of Pollok, Renfrewshire, 
was bom at Kenmure, near Glasgow, on the 8th of March 


1818. William Stirling was educated privately and at Trinity 
College, Cambridge, where he graduated in 1839. On leaving 
Cambridge he spent some years abroad, chiefly in Spain and 
Syria. Having succeeded his father as proprietor of Keir in 
1847, when he tos made vicc-licutcnant of Perthshire, he in 
1852 entered parliament as member for that county; and he was 
several times re-elected. On the death of his uncle in 1865 he 
succeeded to the baronetcy and estates of Pollok, assuming the 
additional name of Maxv^ell. In the same year he became 
deputy-lieutenant of Lanarkshire, and a like office was con- 
ferred on him in Renfrewshire in 1870. lie married in 1865 
Anna Maria, daughter of the loth ear I of Leven and Melville. 
She died in 1874, and in 1876‘Sir William married Caroline Norton. 
In 1862 he was chosen lord rector of St Andrews, in 1 872 the same 
honour was conferred by Edinburgh, and in 1876 he became 
cbancelk)r of Glasgow. He was a trustee of the Britisli Museum, 
of the National (jallery, and member of the senate of London 
University. In 1876 he was created a Knight of the Thistle, 
being the only commoner of the order. He died at Venice on 
the 15th of January 1878. 

Sir W. Stirling-Maxweirs works, which arc invariably cliarac- 
lerizcJ by tlioroiigh workmanship and excellent taste, were in some 
cases issued for private circulation only, and almost all of them are 
now exceedingly Kirc. They include an early volume of verse 
{Songs of the Holy Land, 1848), and several volumes containing 
costly reproductions of old engravings, along willi valuable exi>lana- 
tory nuittta:. His best- known publications are Annals of the Artists 
of Spain (1848), The Cloister Life of Charles V, (1852). l*art of the 
Annals was revised and published as Vclasqnee and his Works (1855), 
The Cloister Life was at once recognized as a valuable contribution 
to history, but its importance was lessc'iied by the appearance 
a year or two later of Mignet's Charles-Quint iim\ L. P. Cfacluird’s 
Hetraiic ct mart de Charles-Quini. A lile of Don John of Austria, 
from his posthumous papesrs, edited by Sir G. W. Cox, ai>peared in 
1883, A collected edition of his works, with a short mtmioir, 
appeared in 1891. 

STIRLINGSHIRE, a midland county of St'Oiland, bounded 
N. by Perthshire, N.E. by Clackmannanshire and the Firth of 
Forth, S.E. by Linlithgowshire, S. by Lanarkshire and the 
detached part of Dumbartonshire, and S.W. and W. by Dum- 
bartonshire; area 288,842 acres, or 451*3 sq.m. In the north- 
west a sj)ur of the Grampians culminates in B(5n Lomond 
(3192 ft.), and the centre is ot^cupied by a group known at the 
Lennox Hills, consisting of Gafgunnock Hills (1591), Fintry Hills 
(1676), Kilsyth Hills (1870), and Campsi ■ Fells (1894). The 
chief river is the Forth, the windings of which constitute most 
of the northern boundary. The other important streams arc 
the Carron, which rises in Campsie Fells and flows mainly ^st 
for 25 m, to the Forth at Grangemouth; the Endriok, which, 
rising in Fintry Hills, first flows east, then south and finally bends 
round -to the west, a direction which it maintains for most of its 
course of 31 m. till it empties itself into Loch Lomond; the 
Kelvin, which, from its source in Kilsyth Hills, flows south- 
rwest to the Clyde at Glasgow after a rim of 22 m. ;and the Avon, 
rising. in the detached portion of Dumbartonshire, and flowing 
for 21 m. east and then north to the Forth. The principal lochs 
include the greater part of the eastern waters of l>och Xnmond, 
from Endrick .mouth to a point 2 m. north of Inversnaid; a 
small portion of the upper end of Locli Katrine, from a point 
in the centre of the lake opposite to Stronachlachar to Glcngykj 
at the head; Ix)ch,Arklet, in the north-west area, i m. long by 
^ m. wide, forming part of the waier-.supply of Glasgow; 
the small Loch Coulter, in the parish of St Ninians, and 
Black partly in Lanarkshire. The Forth and Clyde 

Canal crosses the south-eastern corner of the county from 
Grangemouth to Castlecary. 

Geology, — Tho oldest rocks in the couxUy are the Dalrad^n 
schists which occupy the north-west beyond a grc?at fault which 
runs across from near the bottom end of Locli Lomond in a north- 
easterly direction passing not far from Atxfrfoyle. Tlieso schists 
are less altered and micaceous near the fault, and there is some 
evidence for believing them to be of Ordovician age. On the south- 
eastern side of the fault are the conglomerates and sandstones of 
Lower Old lied Sands+one age, which are more highly inclined and 
coarser nearer the fault. Resting uiiiforinly on the lower series is 
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the Upper Old Red series of sandstones j but the junction between the 
two is faulted between Balh'on and Kippen; the fault runsE.N.E.- 
W.S.W. Then follows the Carboniferous system, which occupies 
the rest of the county. The lowest member, the C^iilciferous Sand- 
stone group, coiusisiing of clays and marls with cement nodules, 
may be seen on both sides of the Campsie Fells ; it is well exposed 
near Strathblane in Ballagaii Burn. These beds are succeeded by 
alternating beds of contemporaneous tuffs and sandstones and then by 
great sheets of diabasc-porphyrite which attain a considerable tliick- 
ness and form well-marked ridges on the southern side of the Campsie 
Hills; they arc best developed north of Kilsyth axid east of Fintry. 
Meikle Bin and Diingoil mark the sites of the vents from -wdiich 
some of these volcanic rocks were erupted. The Carboniferous 
Limestone series is the next in order and the lower beds may be 
found resting upon the volcanic rocks except w’here the junction is 
faulted and this series is let down, as it is between Strathblauc and 
the QuTon Water. As in the ncighljouring counties, this series 
consists of a lower limestone group — with the Index, Calmy and 
Qistle Cary limestones — a middle group with coals and clay iron- 
stones and an upper limestone group with the Ilosio and Hurlet 
limestones ; below the latter is a bed of alum slmlc. These rocks are 
considerably folded about Kilsyth and in the directions of Banton 
and Cairnbeg; the *' R'ggin “ near Kilsyth is a noteworthy example 
of an anticlinal fold. The next series is the Millstone Grit — sand- 
stones with some <;<jid-seams and fireclays — which occurs towards 
the eastern boimdary. Tbo true Coal-mtrasures are well developed 
between Grangemoutli and Stenhousemuir and about Falkirk. The 
more important s^Jivms arc the Virtuewell (the highest), the Splint, 
Craw and Coxhead co. ds. Intrusive sheets of basalt have penetrated 
the Ciirboiiiferous rocks and are now quarried for road metal; Abbey 
Craig and Stirling Castle hill are formed of one of the more important 
of these intrusions. Later basalt dikes of Tertiary age are not 
uncommon. A good deal of boulder clay covers the older rocks and 
an interesting blue marine clay is found beneath it in the Endrick 
valley. The Carse of Stirling is overlaid by the muds and sands of 
the 50 ft, raised beach; and traces of the 100 ft. beach arc also to be 
found. 

CMmate and AgricvLlture.^TYi^t rainfall for the year varies from 
35 in. in the far cast to 55 in. in the Highland region in the extreme 
north-west. The mean annual temperature is 47 '5° F.; for January 
38® F., for July 59® F. The arable soils arc of two kinds, locally 
distinguished as “ carse and " drylield/* the rest of the land being 
composed of pasture, moor and peat. The carse ** extends along 
the valley from Buchlyvie to the eastern boundary, a distance of 
32 m. (by the river), with a breadth of i to 4 m. The soil consists 
of the finest clays, without stones, but interspersed with strata of 
marine shells. It Ivis been largely stripped of the overlying peat, 
and by draining, subsoil plougliing and the use of lime lias oeen 
converted L: .to a rich soil, especially adapted for wheat and beans. 
The “ dry .eld,” mostly reclaimed rince the beginning of the i8lh 
century, occujjics the valleys and the higher ground bordering the 
carse. It ir, fertile and well suited for potatoes and turnips. In the 
order of their importance the grain crops are oats, barley and wheat. 
Beans are also extensively grown. Livestock is raised in increasing 
numbers. The sheep are chiefly black-faced, the cattle Irish, short- 
horns and cross-breeds. Ayrshires are the principal bre(*(l on the 
” dryficld ” farms, where 'butter-making is largely carried on. 
Horses arc kept only for farming operations or for stock, and a 
considerable number of pigs arc reared. The average size of the 
holdings is from 70 to 80 acres. The area under wood is small. 
Birches grow naturally on the lower slopes of the mountains in 
Buchanan and Drymeii, and oaks freely on the banks of Loch 
L/^mond. Larch and Scots fir are the leading trees in modern 
) plantations. 

Other Industries, — The coalfield of the south-east supplies the 
staple industry. Iron ore, fireclay and oil-shale arc also obtained, 
wliilc limestone is extensively wrought in the Campsie district, and 
sandstone is quarried in many parts. The ironworks at Carron and 
Falkirk are important. Woollens are manufactured at Stirling and 
Bannockburn; calico-printing and bleaching are established in the 
south-west, especially at Lennoxtown, Strathblanc and Milton. 
There arc chemical works at Falkirk, Stirling, Denny and Lennox- 
town. Throughout the county there arc several breweries and 
distilleries, and at Grangemouth, the principal port, shipbuilding is 
carried on. The southern and south-eastern districts are served by 
the North British railway from Edinburgh to Glasgow (via Falkirk) 
and the Caledonian railway from Glasgow to Stirling (via Larbert), 
while branches connect Grangemouth, Denny and other places with 
the through-lines. The Forth Clyde railway crosses the sliire, 
mostly in the north, from Stirling to lialloch, and the North l^ritish 
also runs from Glasgow to Aberfoyh*. In the tourist season there is 
a steamer service from Leith to Stirling (37 m,). 

Population and Adminisiration, — ^In 1891 the population 
numbered 118,021, and in 1901 it was 142,291, or 315 persons 
to the square mile, an increase for the decade exceeded only by 
the shires of Linlithgow and Lanark. In 1901 there were ten 
persons wh^iMispoke Gaelic only and 2014 Gaelic and English, 


I The principal towns are Falkirk (pop, 29,380), Stirling (18,697), 
Grangemouth (8386), Kilsyth (7292), Stenhousemuir (5184), 
Denny and Dunipace (5158), Bridge of Allan (3240), and Bonny- 
bridge (3009). The shire returns a member to parliament, 
and Stirling and Falkirk respectively belong to the Stirling 
and Falkirk district groups of parliamentary burghs. The 
police burghs include Falkirk, Grangemouth, Kilsyth, Denny 
and Dunipace and Bridge of Allan, The shire forms a sheriff- 
dom with the counties of Dumbarton and Clackmannan, but 
there is a resident sheriff-substitute at Stirling and another at 
Falkirk, The shire is under schoolboard jurisdiction, and there 
are secondary' as well as science and art schools at Stirling and 
Falkirk. The town councils of Stirling and Kilsyth subsidize 
classes in science and art, besides manual instruction, and Denny 
and Dunipace maintains a mining instruction class. 

History and Antiquities. — ^The wall of Antoninus, built by 
Lollius Urbicus, in a.d. 142, connecting the Forth and Clyde, 
passed through the- south-east of the county, in which it is locally 
known as Graham^s Dyke, At Castlecary and Camelon, which 
were both stations of consequence on the line of the wall, 
many interesting relics have been found. The Camelon cause- 
way, a Roman road, ran eastwards from Castleciiry, crossed 
the rampait at Camelon, whence it proceeded northwards to 
Stirling and the Forth, where there was a station near the 
present bridge of Drip. Thence it crossed the river to Keir 
and Dunblane in Perthshire. To the north-east of the Car- 
ron foundry there stood, till its demolition in 1743, a fine 
circular Roman building called Arthur’s Oon (oven), or Julius’s 
Hof, but the two mounds in Dunipace parish supposed to have 
been raised as monuments of peace between the Romans and 
Caledonians are probably of natural origin. After the with- 
drawal of the Romans the county once more fell into the hands 
of the Piets, the original inhabitants, who, however, gradually 
retired before the advance of the Saxons and Scots. By the 
time of Malcolm Canmore (d. 1093) the lowland area had be- 
come settled, but the highland tract remained a disturbed and 
disturbing region until the pacification following the Jacobite 
rising of 1745-.16. The county played a conspicuous part in the 
struggle for Scottish independence, being particularly associated 
with many of the exploits of Sir William Wallace and Robert 
Bruce. The three great battles of the independence were 
fought in the shire — Stirling Bridge (1297), Falkirk (1298), 
Bannockburn (1314). James III. was stabbed to death in a 
cottage in the village of Milton after the battle of Sanchieburn 
(148S), but apart from the disastrous defeat of the Covenanters 
at Kilsyth (1645) and the transitory triumph which Prince 
Charles Edward won at Falkirk (1746), the history of the shire 
practically centres in that of the county to^m. 

BiniJOGFAPUV. — Sir Robert Sibbald, Description of Stirlingshire 
(1710); Nimmo, History of Stirlingshire (1777, 1880); Hegisimm 
Monasterii S. Marie de Cambuskenneth (Kclinburghj^ W. 

Kowand Anderson, Stirling Castle (1893); ]. S. Fleming, Old 
Lodgings of Stirling (Stirling, 1897), Old Nook of Stirling (Stirling, 
1S98); J. W. Snuill, Old Stirling (1897). 

STIRRUP ( 0 . Ei:g. sHrapf stigrap, M. Eng. stirop, siyrope, &c., /.f . 
a mounting or climbing-rope ; 0 . Eng. stigan, to mount, climb, and 
rap, rope, cf. Du. stijbeugel, literally mounting how or loop, Ger. 
Steigbugeh, a loop usually of metal, suspended by an adjustable 
strap from the saddle and used as a support for the foot of a 
rider of a horse when seated in the saddle and as an aid in mount- 
ing. The earliest use of stirrups seems to have been in the East, 
for they are mentioned in early Chinese literature and examples 
which must be earlier than the 7th centurj’’ a.d. havejjeen found 
in Japan. The Greeks and Romans d:d not use them but 
mounted by vaulting or from a mounting block (sec Saddlery 
AND Harness). The earliest evidence of their use in Europe is 
in the Art of War of the emperor Maurice (a.d. 582-602). They 
were probably brought into use by the nomad horsemen of Asia* 
The stirrup of the early middle ages seems to have been light 
and semicircular or triangular in shape. By the 14th century 
the footplate became broader and the sides heavier and orna- 
mented. By the i6tli century this ornamentation increases 
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•nd opeti metal-work is used. The Arab stirrup is very large^ 
affording a rest for the entire sole of the foot; sometimes the heel 
part projects and terminates in a sharp point used as a spur. 

See the plates in F. Hotteuroth, Trachten, Haus^ Feld- und Kriegs- 
gerdtkschaftcnt &c. (1901) ; and R. Zschille, Die SieigbUgel in ihrer 
Formen-Entwicklung (1896). 

STJERNHJELM, GEORG (1598-1672), Swedish poet and 
scholar, whose original name was Goran Lilja, was bom at Wika 
in Dale<arlia on the 7th of August 1598. He took his degree 
at Greifswald, and spent some years in travelling over every 
quarter of Europe. On his return in 1626 he maintained a 
correspondence with Salmasius, Heinsius, and other scholars. 
He taught at Vesterds, and then at Stockholm, attracting the 
notice of Gustavus Adolphus, who gave him a responsible post 
at Dorpat in 1630, and raised him next year to the nobility. 
After the king’s death, Christina attached him, as a kind of 
poet laureate, to her court in Stockholm. His property lay in 
Livonia, and when the Russians plundered that province in 
1656 the poet, who was in temporary disgrace at court, was 
reduced to extreme poverty for two or three years. He subse- 
quently became judge at Trondhjem, member of the council of 
war (1661), and president (1667) of the College of Antiquities at 
Stockholm. He died at Stockholm on the 22nd of April 1672. 
His greatest poem Hercules, is a didactic allegory in hexameters, 
written in very musical verse, and with almost Oriental splendour 
of phrase and imagery. The Hercules, which deals with the 
familiar story of the dispute for the hero between Duty and 
Pleasure, was first printed at Upsala in 1653 but was finished 
some years earlier. Brollops-Besvdrs IJiugkonmelse, a Sv)rt of 
serio-comic cpithalamium in the same measure, is another 
very brilliant work. Ilis masques, llien fangne Cupido (Cupid 
Caught) (1649), Freds-afl (The Birth of Peace) (1649), and 
Parnassus iriumphans (1651), were written for the cnt;:rtain- 
ment of Queen Christina. He can scarcely be said to have 
been successful in his attempt, in the first two of those, to 
introduce unrhymed song-measures. 

Stjcrnhjelm was an active philologist, and. left a fjrcut number of 
works on Liiiguage, of which only a few have been printed. He also 
wrote on histoi^, mathematics, philosophy and natural science, 
producing original and valuable work on every subject he .attempted. 
Among his numerous works are Letter A of tho Lexicon vocabuhrum 
antiquorum gothicorum (1643, &c,), Archimedes refoymatur. (10.^4), 
Runa suetica (Liibeck, 1700), and an edition of Wiist Gotha Lagbok 
(i 6()3). His works were partially edited by P. Ilans^Ui (Samlade 
vitterhets arbeten af Svenska fdrfattare, vol. i,, 1871), by L. Hammar- 
skold (Stockholm, 1818), by F. Tamm (Upsala, 1891), Sec also 
C. J. L6nstr6m, Litter M Portrnttgalteri (Upsala, 1838) ; theie is a full 
list of his writings in the Svensht biographiskt Lexikon, vol. xv. 
(Upsala, 1848). 

STOA, the term in Greek architecture (Lat. poriicus) given 
to a building the roof of which is supported by one or more rows 
of columns, the stoai at Elis described by Pausanias being 
important examples. 

STOBAEUS, JOANNES, so called from his native p4ace Stobi 
in Macedonia, the compiler of a valuable series of extracts from 
Greek authors. Of his life nothing is known, but he probably 
belongs to the latter half of the 5th century a.d. From his 
silence in regard to Christian authors, it is inferred that he was 
not a Christian. 

The extracts were intended by Stobacus for his son Septimius, 
and were preceded by a letter briefly explaining the purpose of 
the work and giving a summary of the contents. From this 
summary (preserved in Photius’s Bibliotheca) we learn that 
Stobacus divided his work into four books and two volumes. 
In most of our MSS. the work is divided into three books, of 
which the first and second are generally called ’E/cAoyat <f>v(rtKal 
Kol iiOiKaC (Physical and Moral Extracts), and the third ’Av6>o- 
Xoyiov (Florilegium or Sermones), As each of the four books 
is sometimes called ’Av^oXoytov* it is probable that this name 
originally belonged to the entire work; the full title, as we know 
from PhotiuS, was *EKkoywv dTrofpOeyfjidTuv xnrodrjKOiv 
rirrapa {Four Books of Extracts, Sayings and Precepts), The 
modem arrangement is somewhat arbitrary and there are 
several marked discrepancies between it and the account given 


by Photius^ The introduction to the whole work, treating 
of the value of philosophy and of philosophical sects, is lost, 
with the exception of the concluding portion; the second 
book is little more than a fragment, and[ the third and 
fourth have been amalgamated by altering the original 
sections. From these and other indications it seems probable 
that what we have is only an epitome of the original work, 
made by an anonymous Byzantine writer of much later 
date. The didactic aim of Stobaeus’s work is apparent 
throughout. The first book teaches physics — in the wide sense 
which the Greeks assigned to this term— -by means of extracts^ 
It is often untrustworthy: Slobaeus betrays a tendency to 
confound the dogmas of the early Ionic philosophers, and he 
occasionally mixes up Platonism with Pythagorean ism. For 
part of this book and much of book ii. he dtpended on the works 
of Actius, a peripatetic philosopher, and Didymus. Tlie third 
and fourth books, like the larger part of the second, treat of 
ethics; the third, of virtues and vices, in pairs; the fourth, 
of more gcmeral ethical and political sulijet'ls, freciuently citing 
extracts to illustrate the pros and cons of a question in two 
successive chapters. In all, Stobacus quotes more than five 
hundred writers, generally beginning with the poets, and then 
proceeding to tlie historians, orators, philosophers and pliysi- 
ciaiis. It is to him that we owe many of our most important 
fragments of the dramatists, particularly of Euripides. 

Editio princeps (iOoq) ; Eclogue, ed. T. (iaisford (1822), A. Meincke, 
(i8(»()-.i804) ; Florilegium, ed. T. Gaisford (1850), A. MeineUe (1855- 
1857), C. Wachsmuth and O. Hcaisc (1884-1894, and 1909). 

STOCKBRIDGE, a township of Berkshire county, in western 
Mas.sachusctts, U.S.A. Pop. (1900), 2081; (1910, U.S. census) 
I033* It comprises an area of 24 sq. m. Lake Mahkeenac, 
or Stockbridge Bowl, is about 2 m. north of Stockbridge 
village. Immediately south of the village, in a cleft in the 
north-western part of Bear Mountain, is Ice Glen, with 
caverns ice-lined even in midsummer. In the southern 
part of the township, on the boundary of Great Barrington, 
IS Monument Mountain (1710 ft.). Stockbridge village is 
on the Housalonic river, about 13 m. south by cast of 
Pittsfield, and is served by the New York, New Haven & 
Hartford railway, and by an intcr-urban electric linc^. It is 
well known as a summer resort, with a casino and golf Jinks, 
a war monument, a bell tower erected by David Dudlty Field 
to (‘ommemorate the Indian mission, a monument in the old 
burial-ground of the Stockbridge Indians, a pul)lie library, 
and the Stockbridge Academy. Jonathan Edwards (com- 
memorated by a monument, 1871) was the pastor (i7S°'"'7S®)> 
and wrote his Freedom of the Will here; the Sedgwick mansion, 
the home of Theodore Sedgwick (1746-1813), is at Stockbridge; 
his daughter, the autlior, Catherine M. Sedgwick, was born (and 
buried) here; and Stockbridge was the birthplace of Mark 
Hopkins and of Cyrus W. Field, who presented a park to the 
village. The “ village imjirovcmcnt society ” movement seems 
to have originated at Stockbridge in 1853. The Stockbridge 
(or Muh-be-kan-ne-ok) Indians, survivors of the Mohican tribe, 
removed to the Housatonic valley from the west bank of the 
Hudson river soon after the first white settlements were made 
in New York; and in 1734 a mission was established among them 
in what is now the township of Great Barrington by John 
Sergeant (1710-1749), who translated part of the Bible into their 
language. In 1736 a town 6 m. square (including the present 
Stockbridge) was laid out for them. Lands were held in severalty, 
the Indians were guaranteed tlie civil rights of whites; they had 
a church (under the charge of Jonathan Edwards in 1750-1758) 
and a school. In 1739 their township was incorporat< d under 
the name of Stockbridge, possibly adopted because ol a resem- 
blance to the country about Stockbridge, England. Many of 
the Indians fought on the American side in the War of Indepen- 
dence. In 1783-1788 nearly all of them removed to the Brother- 
ton settlement (established i77SX ^4 m. south of what is now 
Utica, New York; there they built New Stockbridge. By 
1829 nearly all had left New York for Wisconsin, settling near 
what is now South Kaukauna, By 1859 they had removed to 
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the reservation in- Shawano oouiyty^* Witconsin^ where they 
now live; 

See E, F; Jones, Stcckbridge Past and Present (Sprin-gfiold, 1854); 
wad J; N* l^vidson, MubkekoMeok^ : a History of the Stockbeidge 
inddom (Milivaulftse, 

SftMlK' a market for thc’ purchase and ale of 

r<l)* descTiption.s of negotiable s-curities (see Market); In the 
immeiise majority of cases the securities so dealt in are what 
aare < known as stocks, bonds and shares/’ on whi(di interest,- 
or di\*identl, is payable when earned ; but bills issued by goverm 
inents and'munidj)al corporations are also. occilsionallJ^ dealt 
in. Many years ago, when the British government -was in the 
habit of issuing exchequer bills, a now obsolete form^ of security, 
the,se bills were quoted in the official list of the London. Stock 
Kx('hange; this was possible because though nominally bills, 
they were really bonds with a variable rate of intercs.t fixed Imlf- 
yearly in . advance bj^ the trt^asury. TJie inconvenience of this 
arrangement led to their being abandoned as a portion of tlie 
system of British, government finaiic^e. Markets for dealing in 
swuritics have existed for some hundreds of years. Their 
organiziition was loose, there was no spc(nfic body of^ persons 
forming the market, and there were no special rules governing 
their procedure until within the last hundred and fifty years. 

London , — Previous to 1773 London siocJchroktTs con- 
tlucU d their business in and about the Royal Exchange, but in 
that year, having formexl themselves into an association under 
the designation of the Stock. Exchange, they, after temporarily 
locating their headquarters in Sweeting Ally, Tlireadneedle 
Street, removed to Capel Court, Bartholomew T.ane. The 
growth of business necessitating irripro\'ed accommodation, a 
capital of £20,000 in four hundred shnres of £^50 each was raised 
in t8oi for the purpose of erecting a new building in Capel Court, 
which was finished and o(’<nipied in the following year, the 
members at that date numbering about five hundred. With 
tlie oi'cupation of the new building new rules came into force; 
all future members were admitted by ballot, while both members 
and their authorized clerks were re(]uire<l to j)ay a subscription 
of ten guineas each. As only the wealthier members of llie 
association had provided the capital for the new luiilding, the 
St(K'k Exchange henceforth consisted of two distinct bodies — 
proprietors and. snbseribers. In 1854 the membership having 
iniTeased to about one thousand ptTsons, an extension of the 
premises in Cupel C^ourt was elfecled at a cost of £16,000. A 
vcty' extensive increase in the accommodation was made in 1885, 
when wlv.it was for many y.<*ars afterwards known as the “ new 
house ” wiis erected. It oi cupies hy far the greater portion 
of the triangular area of wbicli ThrogniorUm Street, Bartholo- 
mew Lane, part of Threadneedle Street and part of Old Broad 
Street form the sides. Sections of the external parts of this 
area are in the hands of banks, insuranc^e ('ompan-ies and other 
places of business,, but most of the south side of Throgmorton 
Street, and most of the north side of that portion of Old 
Broad Street which lies between Throgmorton Street and Thread- 
needle Street are Stock Exchange premises. Since 1885 various 
alterations in the use of the spai'e available have been made, 
but there has been no considerable extension to tlie building. 
A j)prtion of the share and loan department o<x?upaes premises 
in Austin Friars. 

The Slock EJ^change site and buildings are the property of the 
holders of the share capital in the ('ornpany called the Stock 
(Limiiecl), which is under the control of 
the “ trustees and managers,” who are appointed 

by the shareholders. There are now 20,000 shares of 
unlimited amount on whi('h £12 has been paid up; 
no one person may hold more than 200 shares, an cl 
only members of the Stock Exchange can bold shares, 
except in the case of the representatives of proj)rielors who 
acquired their shares before the 31st of December 1875. When 
a proprietor dies bis shares must be sold to a meml>er within 
twelve months of his decease. As tlie dividends are handsome, 
there is rarejy any difficulty in finding a buyer for such 
shares. The ihcoine of the company is derived from the annual 


j subscription# of members and their clerks, foea 

paid by new«membeim> and from rents anddnveslments., 

The business £md discipline of the Stock Exchange is^ under 
the control of the ‘^committee for general pi^rposes/* sliortly 
known as “ the committee.” This body is composed’ of thirty 
persons, and is elected annually. It is entirely distinct from the 
“ managers.” The committee, whcn calledupon) settles disputes 
between members and sometimes l)€tween- members and their 
clients. It does not move in any matter, until' this is brought 
to its notice, and even then it frequently declines to act; It 
does part of its work through sub-committees, but all ques- 
tions are finally settled in full meeting. Its powers arc very 
wide, ranging from the granting or refusing of a quotation to a 
new stock, to the expulsion of a member, and the suspension of 
a ” special settlement,” as well as such trifles as rej^rimanding 
young members overburdened' with animal spirits, and the 
closing of the ” house ” for holidays other than those provided 
for by the rules. The committee has an enormous amount of 
routine work to do or su})erintenfl ; the “ official list of prices 
ixnd the marking of “ business done,” for which the sham 
and loan department is responsible, is supervised hy it; the 
“ official assignees,” who arc appointed to deal witli the assets 
of defaulting members, act under the orders of the committee. 

Meml^rship of the Stock Exclumge is for twelve months 
only; everj^ one without exception who wishes to remain a mem- 
ber must be re-elected annually ; the year ends on the 25lh of 
March, New members may ha elected (r?) by the nomination 
of a member who retires in favour of the new member, or of a 
former member, or of the legal personal representative of a 
decreased member. The candidate must be recommended by 
three meml>ers, who also become sureties for him during the 
first four years from the date of his admission for £500 each. 
(h) A certain number of admissions are made each year, with- 
out nomination, of candidates with two sureties; under this 
arrangement (‘lerks who have completed four years’ service 
arc admitted. 

Since the 23rd of November 1904 every meml>er has been 
obliged to become the owner of at least one share in the Stock 
Exchujuge (Limited). TJiis arrungenumt is the ouU^.ome of the 
long-standing controversy respecting tlie “ dual management ” 
of the Stock Exchange, the miuiagcrs and the committee being, 
as already explained, independent, authorities. The arrange- 
ment is, no doubt, anomalous, but it has worked efficiently. 
Its princij)al drawback is the fact that, as the managers are 
proprietors and represent the body of proprietors who were, 
and still are, a minority of the members, they ma}' be uncon- 
sciously biased in favour of increasing the number of members, 
since the dividends on the Stock Exchange shares are derived 
from this source. In 1904 the number of memlwrs had become, 
temporarily, at any rate, too great, relatively to the business 
to be done by them, and it was decided to introduce the principle 
of limitation, not directly, but by the methods briefly described 
above. It is hoped that, if the shares are all gradually dis- 
tributed among the members, the slight difTeixmce Ixitween the 
interests of the managers and Uie rest of tlie Stock Exchange 
will disappear. The plan, adopted involves of course the diffi- 
culty that it may not be easy at all times for a candidate to 
obtain his qualifying shares except at a high price. The ik‘w 
system, however, apj^ears to work well. 

The London Stock Exchange is remarkable for having 
developed spontaneously a special mode, of doing business, 
namely the differentiation of members into jobbers 
and brokers. A jobber is a member of the Slock 
Exchange wlx), according to the rules of tlmt 
body, does business only with other mtJmbers, as opposed 
to a’ broker who does business with the public as well as with his 
fellow-members. Any member may at any time make known 
his intention to act as either jobber or broker^ but he must not 
act as both simultaneously. The business of a jobber (who is 
sometimes called a dealer) is to be prepared to “ make prices ’* 
and deal in certain classes of securities selected by himself, in 
which he causes it to be known that he is a jobber. He thus 
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Becomes a jobber in ^ the American market/*' or in the “ South. 
African market/* or in the “ Console market or in any other 
market which he chooses. At the beginning of his career he 
usuaJly lias to rely for business on such friends as he has made 
in the house, while serxdng his time as a. clerk to a broker; but 
if he shows ability for the work he soon becomes known to a 
wider circle and may eventually make for himself a position of 
comiderablc importance in the house. A jobber’s method of 
doing business is simple in appearance. All he has to do is to 
remain in or near that portion of the Stock Exchange where 
other jobbers in the class, of stocks he is concerned with congre- 
gate, during the greater part of the day, and wait for brokers to 
propose transactions to him. If he is in the Home Railw'ays 
market and a broker tells him that he wants to deal in, say looo 
“ Easterns/* meaning Great Eastern ordinary, he replies that 
they arc 8o to So.j , or whatever the price is at tlie moment; this 
means tliat he will sell at the higher and buy at tu:: lower of these 
prices the amount of shares mentioned, not knowing “ which 
way ** the broker wishes to operate. On the latter saying that 
he will sell, or buy, as the case may be, the bargain is made, and 
is noted l)y bo'ih parties in memorandum books for completion 
at the next^ “ settlement.” The broker is understood to be, 
and usually is, acting for a client outside the house, and is paid 
for his trouble by a brokerage fixed by rules and paid by the 
client. The jobber’s profit consists in the “ turn,” that is, the 
difference between the two prices quoted. But it is obvious 
that the realization of this profit by :he jobber depends on his 
being able to effect a counter-sale, or purchase, with some other 
broker in looo “ Easterns,” and it is in so fixing the prictes lie 
quotes that, on the average of the day’s o;* fortnight’s, trans- 
actioas, his book shows a balance on the right side that his 
ability is displayed. If he has sold ‘ e stock and has not got 
it on his books already, he must proci it by the next settlo 
ment in ord(?r to deliver it; if he cannot procure it he must 
borrow it (backwardation). If he has bought it he must 
pay for it by the next settlcmcn:, and should it have gone down 
in the interval he will evidently have made nothing c i the 
transaction, so fur us that settlement is concerned; he \/i]i have 
the stock “ on his book ” and v;ill have to carry it over (con- 1 
tango) and wait till some one wants to buy it of him in orcle:* 
to “ undo ” the bargain. Jf he is possessed of capital he may 
pay for and hold the stock until its price has risen considerably, 
but as a rule a jobber tries to make quick profits. A jobber is 
not obliged to make a price, and in times of serious trouble the 
weaker ones among them refuse to do so, or merely stay away. 
A jobber has another defence against the risk of making a bar- 
gain which he thinks he will not be able to “ uiidt) ” promptly; 
he can (jnote a “ wide ” price, that is, he could quote for 
looo “ Easterns ” “ 79Hc>i/' a price no broker v/oulcl be 
likely to deal at. The extent of a jobber’s business dcp<!nds on 
the reputation he has acquired. Good brokers, in tlicir own 
as well as their client’s interest, always “pick their man,” 
especially in times of danger and difficulty. A broker mii}' be 
acquainted with several men in a particular market any one of 
whom he considers quite safe to deal with in (ordinary times, 
but he will be very careful w'hom he chooses to execute an order 
with, when, owing to money being d(?ar, or for some other 
reason, markets, arc “ bad.” The usefulness of the jobber has 
from lime to time been denied by critics, who have pointed out 
that in other stock exchanges no differentiation of members 
into brokers and jobbers has taken place. It has also been 
alleged that his “ turn ” is too easily earned, which, is not true, 
and that it is often too large; as to the latter statement, it may 
safely be said that no jobber who habitually quoted prices which 
w.ere too “ wide ” would get much business. 

Since 1,900 a controversy has arisen as to the propriety of 
jobbers dealing direct with members of country stock exchange.s, 
Ptfaffgjri ^ brokers dealing direct with financial houses 

with known to have certain shares to sell. The difficulty 

as regards the latter chiefly affected the mining 
pmim. market. It may be argued that both parties 

are wrong according to the letter of Stock Exchange law, 


j but tl^ir action can be defended. The broker who goes for 
; a particuliu* share direct to a financial house (colloquially called 
I “ the shop ”) may get better terms for his client, and though 
I he also gets a second commission for himself, provided he make» 
I known this latter fact to the client, the transaction is an innocent 
' one. The jobber’s action in regard to provincial stock exchanges, 
known in Stock Exchange slang as shunting ” business, may 
be regarded as a rough compcnsator\' operation for lo.ss of busw 
ness he may incur through the brokers desertion of him for the 
financial houses., The quarrel w'ould not have arisen but for 
the great incTcase in the members of the Stock Exchange and the 
fact that bu.siness during and for some years aft(T tlie South 
African War was insufficient to give a living to so many 
competitors for it. 

^ The hours of business on the Stock Exchange have varied 
little since the early days of the institution. flie\' now begin 
at II a.m. and end at 3.30 p.m. on ordinars* dnys 
except Saturday,, but the house remain.s* open 
until 4 p.m. On Saturdays the closing hour is 1.30. 

During the .settlement (see Account) the house is'liept open till 
4.30 p.m. Bargains arc “ marked,” that is, t!ie prices at which 
they arc “ done ” are recorded in the offK'ial list, bct\^■t‘en 1 1 a.m. 
and 3.30 p.mu on ordinary days, and 11 a.m. and r p.m. on 
Satiinkiys; the marking of a bargain is effected at tlie n'(]uest of 
the broker who made, it; whenever i-ivcstment: purchasos are 
made a largt‘ proportion of them are usiiully marked, as l^rokers. 
like to be able to show that they did tlie business at the pnee 
stated in the “ contract note ” sent to the client. The amount 
of trouble a broker takes for a client is not always realized# 
An investment order gives much more trouble to a broker than 
a speculative order. In the former case the broker after arrang-» 
ing the purchase or sale has to perform various operations beforai 
tlie whole transaction is complete. He has to procure transfer 
forms, get them properly signed and witnessed, obtain tha 
certificates, if the security dealt in is registered stock or sharear„ 
or the bonds if the security is '^to bearer.** There may be delay 
in the delivery of securities bought for which he is not responsible, 
but for which he may be blamed by an inconsiderate client. I» 
eases of serious and unreasonable delay a broker has the drastic 
remedy open to him of calling upon the officials of the “buying- 
in and sclliiig-out deparimiiit” to buy the stock at whatever 
price may be necessary, the otlier party, that is, the jobber with 
whom he dealt, paying any difference between the agreed price 
and the price at which the security was “bought-in,** Inscribed, 
stock may bo bought in on Uie day following the day specified 
for delivery of it. Bearer securities not punctually delivered 
may, in some cases, be bought in on the day they were due for 
delivery. Similar rules apply to unreasonable delay in payment 
for securities sold, which may be ended by a demand that the 
stock shall be “ sold out,” These rules arc intended for use is. 
extreme cases, and are not often resorted to. 

Every bargain which a broker executes for a client is under-* 
stood to be “ for the account,” unless otherwise specified ; that 
is, the completion of the bargain is understood as 
intended to take place on the next “ settling day.” 

There arc two settlements in securities generally, 
anc’ omj in consols and British government se(.:nrit;ies, Indm 
.stock,, each month (sec AccorrvT). 'fhe interval between 
two settlements varies from re day.^ tf; 19 fjiit the normal 
interval is 14 days, and the settlement i:; iisinlly spoken, of as 
“ the fortnightly settlement ” or “ arrount.” In mr)St securities 
it would not be easy to deal “ for money,'’ tint is, lu oVitain cash 
or stock on the dhy of the transartion ; hul: this can always 
be done in I'onsols and other British go^-'ernment yen iritic.s; 

“ money ” bargains in these are sometime.s very numerf'us. Of 
late the practice of dealing in ( on.sols for next ordinary (not 
consols) account has become fairly common, and is now 
recognized officially. 

All bargains for sale or purchase of stock are supposed 
prima facie to be investments, that is, the form of contract in 
the same in all cases. But if a client has lioiight or soW 
speculatively he will when the set^ment arrives either “ close 
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the account ** by elfecting a sale, or purchase, of the stock 
he has operated in, or he may request his broker to ** carry 
over ” the bargain or “ continue it until the next 
account. This operation may be repeated as often as 
the client chooses, provided the broker is ready to give 
the required facilities. But the broker is under no obligation 
to carry over, and in times of difficulty, when money is dear, 
or politics tJiroatening, he would very likely decline to do so. 
Since about 1890 an increasing number of speculative trans- 
actions liavc been effected in a manner which disguises their real 
character; the security is, to all appearance, bought and paid 
for in the Stock Exchange, but the client has, as a matter of fact, 
obtained the money by “ pawning ” the security with a bank. 
For many years the relations between the Stock Exchange 
and the money market in its wider sense (see Market) have been 
becoming closer; banks now lend more freely than they used to, 
and on a wider range of securities; but they also lend more 
often direct to the holder of the securities borrowed on, and not 
through a member of the Stock Exchange. Formerly the usual 
practice of those banks which had considerable business with the 
Stock Exchange was to lend large sums on high-class stocks 
to wealthy brokers, who employed the money inside the house 
in carrying over the accounts of their clients, or to other brokers 
w'hom they trusted. This class of business is still very large, 
but clients arc not now always satisfied to borrow through their 
brokers; they not infrequently go direct to banks and borrow 
from them. This practice has its inconveniences: formerly it 
was possible for the jobbers in all important markets on the Stock 
Exchange to form a good idea, by comparing notes at each 
settlement, of what the condition of the speculative account 
really w^as, but it is less easy to do so now, because so much 
stock is “ pawned ” with banks that the conclusions arrived at 
by the jobl>ers from examining only w'hat they are carrying over 
themselves are liable to be falsified through their finding (a) that 
the account is either lighter than they expected, stock haying 
been taken off the market temporarily by means of loans obtained 
from banks; or (b) that it is much heavier than they were pre- 
pared for, the banks having suddenly refused to lend any long(ir 
on a mass of stock they had hitherto been carrying, Banks arc 
apt to be more capric^ioiis in their action as regards this class of 
business than the big ** money brokers they cannot so w^ell 
feel the pulse of the market, and arc therefore liable to sudden 
fits of alarm, and also to hurried changes of policy on the part 
of their boards, which may be, and usually arc, based on sound 
principles, but are not infrequently carried out without sufficient 
regard to the circumstances existing at the moment chosen 
for putting them in practice. 

Speculative dealings sometimes take the form of options.” 
An option is a right to buy or sell a specified quantity of a speci- 
fied security at a certain price, wnthin a specified 
OptionM, for tins right a sum of cash is paid which 

is usually quoted as a percentage on the face value of the 
security. Having paid this sum the purchaser of the option 
watches the market during the period fixed; if a rise or fall 
sufficient to show a profit occurs he sells or buys an amount 
of the security equal to that bargained for in the option contract 
and informs the broker with whom he “ did the option ” that he 
“ calls ” the security from, or “ puls ” it on him. If no move- 
ment, or an insufficient movement, occurs in the price during 
the specified p<^riod, the “ option ” is “ abandoned.” This 
form of transaction is often a useful one for a business man, but 
attempts have been made to reprcstml it as a “ safe ” way of 
making moniy on the ground that “ risk is limited,” and, as such, 
it has been recommended to inexperienced persons who are 
foolish enough to w^ish to speculate without comprehending 
the nature of speculation. Option dealings are^ neither more 
nor less “ safe ” than other speculative operations. Brokers 
who quote prices for an option always fix them, at a level which 
will, on the average, <iake their owm positions safe, and their 
clients^ unless thejj unusually acute and well informed, are 
not more li^y t4>^'4«?^cepti6nal, or any, profits than by the 
more usual speculative metl^^ds. 


During recent years the volume of transactions in interest- 
bearing securities has »own enormously in all the great cities of 
the world. In London the membership of the tteQrowtb 
Stock Exchange, the number of securities quoted of stock 
in the official list, and the number of securities 
dealt in, have expanded greatly, and the markets in New 
York and Paris, especially the former, have acquired enhanced 
importance. The Berlin Bourse, th(B business of which was 
steadily growing during the ’eighties and early ’nineties, 
was checked in its expansion after 1896 by drastic legislation 
passed in July of that ye^r against ^rgains for future 
delivery, and much of the business of German speculators has 
b<^en done since then in other exchanges, especially London, 
Amsterdam and Brussels, but it has grown nevertheless, and if 
the existing j-estrictions are removed will grow more. Com- 
munication between the various great cities of the world is much 
closer than it was before tlie telephone came into use; what is 
known as arbitrage business having attained very large propor- 
tions. This class of business consists in watching closely the 
fluctuations in certain securities which arc dealt in in two big 
markets, and simultaneously selling in one and buying in the 
other. Previous to 1884 and 1885 it was chiefly confined to 
operations between London and Paris, the difference in the 
times of London and New York having up till then prevented tiie 
growth of a similar business between those cities, as New York 
morning prices do not reach London till about 3.15 p.m., and ibc 
London Stock Exchange is shut at 4 }).m. But in London, about 
the middle of the ’eighties, the practice of slaying in “ the street,” 
after the Stoc^k Exchange was shut, to deal in “ Amei icajis,” 
began to become c.')mmon, though many old-fashioned brokers 
set their faces against it. It is worth noting that in most of the 
foreign cities there has always been a disposition to stay later 
than in London, where it was formerly the rule to cease business 
definitely at a more or less fixed huur.^ Since 1885 tjiere has 
been more laxity in this respect, but it is not e\’cn yet the 
practice to do business in the evening. In Paris, dealing “ on 
the boulevard ” goes on intermittently in summer as late as 
9 p.m. when trade is active. 

The market for mining shares had, up to about 1888, held a 
very small place in the business of the Stock Exchange, but the 
discovery of an extensive goldfield on the Wilwaters- 
rand in the Transvaal produced a great change. At 
first, although the transactions in the new group of 
securities were very large, and enormous .sums of money were 
won and lost in tliem, the “ Kaffir circus,” as it was called, was 
regarded with contempt by the older habitues of tlie Stock 
Exchange, and it was not until the winter of 1894-1895, w^hen 
the number of brokers engaged in the new market had become 
greater than those in any other, that special recognition was 
given to the mining department by a rule that the arrangements 
for carrying over bargains in mining shares should begin the 
day before the regular settlement commenced (see Account). 
Even with these new facilities the Stock Exchange clearing 
house found it difficult to cope with the huge mass of w^ork 
thrown on it in 1895, and once or twice it broke down temporarily. 
Much of the trouble to all concerned arose from the fact that 
mining shares, like nearly all securities dealt in in London, were 
“ registered ” and not “ to bearer.” The offices of the companies 
were naturally not eejuipped with the staffs that would have 
enabled them to furnish certificates promptly in the enormous 
quantities unexpectedly required : it must be remembered that 
the preparation of a certificate for 50 or 100 shares of ;£i each is 
just as troublesome as the preparation of one for 500 or 1000. 
The new feature, which upset all calculations, was the extra- 
ordinary number of small speculative investors who bought and 
paid for their shares, very often to their subsequent regret. If 
the shares had been “ to bearer,” the work could have been done 
with comparative ease. 

Another remarkable feature of the “ boom,” to use the slang 
which came into general use during the great speculative mania 
for South African shares in 1895, was the fact that of the 200 
or 300 shares dealt in, less than a dozen were officially quoted^ 
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As a rule no quotation was asked for, though a special settle- 
ment ” was obtained. Most of the companies concerned had 
MMag registered under the laws of the then existing 

Sbm^itoi South African Republic. After the Jameson raid 
Quoted business in the South African market slackened 
Oificimliy, somewhat, and there were few new ** Kaffir com- 
panies introduced; but the volume of mining transactions was 
kept up by the discovery of the Coolgardie goldfields of West 
Australia, which led to the creation of a great number of com- 
panies, whose shares were “ introduced in London from 1895 
onwards. Very few of these also were, or are, quoted in the 
official list. A minor ** boom ” occurred in the winter of 1900- 
1901 in West African shares, but although it created a good deal 
of noise, it was not to be compared in magnitude to the South 
African and West Australian movements. The West African 
goldfields are expected by the best authorities to be very pro- 
ductive eventually, but are at present in an early stage of 
development. 

Recent events have been very unfavourable to the South 
African market, which has ceased to attract the attention it 
met with before the South African War. Many jobbers have left 
it for other markets, and the volume of business in it is so small 
that the additional day granted for the settlement of bargains 
in mining shares is said by some to be no longer necessary. 
Though the older mining markets are comparatively quiet, some 
new ones have come into existence, especially that for Siberian, 
British Columbian and New Zealand properties. There has 
also been an attempt toestablishamarketfor Egyptian securities, 
chiefly those of land and financial companies; an extraordinarj' 
speculation took place in Cairo during 1905-1906, and collapsed 
in the early part of 1907 with unfortunate results to those who 
financed it. In 1910 a rubber market became active. 

Pari:;, — The Paris Bourse is an institution of enormous 
strength, but it plays a smaller part in international business than 
might be expected, owing to the deep-rooted consiTvatism and 
caution of the French people in money matters. It is true that 
they are liable to occasional outbursts of imprudence, such as led 
to the loss of great sums in the Panama Oanal C'onipany ; but, as 
a rule, it is difficult to induce the average Frenchman to place his 
money in anything which he docs not think a safe interest- 
yielding security under French law : h(^ almost always wants to 
invest, not to speculate. In Great Britain and America the 
distinction between the two is too frequently forgotten. Since 
the Panama collapse in 1894 the French investor — that is, the 
bulk of the French nation- lias been very prudent. The French 
have gone on saving money, and have been very difficult to 
satisfy in the matter of the securities ofTere<l to them. Appeals 
to patriotism have drawn from some French capitalists a con- 
siderable amount of money from time to time for Russian govern- 
ment loans, but these appeals were back<id by assurances given 
by large banking institutions like the Credit Jyonnais, the 
Comp loir d’Escompte, and the Socicte Gen^rale, in addition to 
the Bank of France, that the interest was secure. As a rule, 
investments outside Fraru’e are not popular with the French 
peasantry and middle classes; but there has always been a 
minority ready to speculate from time to time, besides the body 
of professional operators on the Bourse. The dimensions of this 
minority increased during the last eight or ten years of the ujlh 
century, ov/ing to the attractions presented by the South 
African goldfields. Operators and speculative investors in 
France were large holders of South African mining shares when 
the Boer War broke out in 1899, and though they sold tliimfrcely 
in consequence of the war, they did so with the intention of 
“ coming in again, and on more than one occasion made tenta- 
tive purchases. The great banking firms and institutions of 
Paris have been occupied a good deal with the finances of Spain, 
Portugal, Egypt, Turkey and other minor countries. They are 
often large purchasers of British Treasury bills, which during 
the first two years of the South African War afforded an extra- 
ordinary opportunity to the investor, it being possible to buy 
them at prices yielding a rate equal to 3I % per annum during 
the currency of the bills. 


The Paris Bourse exists in virtue of the decree of the 7th of 
October, 1890, to regulate the execution of article 90 of the Code 
du Commerce and of the law of the 28th of March 1885, on 
marches a terme, as modified by the decTee of the 29ih of June 
1898. Agents de change ^ who form the members of the official 
bourses in France, must be Frenchmen over twenty-five years of 
age, and must be in possession of civil and political rights. They 
arc “nominated*' by decrees countersigned by the minister of 
finance or the minister of commerce and industry. In a bourse 
possessing six or more agents de change a parquet may be formed , 
that is, a portion of the bourse may be railed off to which only 
agents de change have the right of enliy^, the rest of the bourse 
being known as the coulisse. A bourse provided with a parquet 
elects a chambre syndicate, or committee, ('oniposed of a syndic 
and members varying in number according to the number of 
agents in the bourse. The maximum, when there arc over sixty 
agents, is eight. In Paris there were only sixty agents de change 
until 1898, but in that year the number was raised to seventy, 
owing to the volume of securities to be dc'alt with on the bourse 
having expanded considerably. The individual members iivu 
not, in law, responsible for any liabilities that may he incurred 
by fellow-members, but the practit'e is that the chambre syn- 
dicate meets the liabilities of any defaulting member. Each 
member owns what is called a charge, for which he has paid a 
sum varying from 1,500,000 fr. to 2,000,000 fr. (£60,000 to 
£80,000) to his predecessor by a private arrixngcment. ]?i 
addition the new member must deposit 250,000 fr. (£i 0,000) 
as caution money, and 120,000 fr, (£4800) in the caissc commune 
of the chamhre syndicate. The agents de change have? a monopoly 
of many kinds of legal business; they have various privileges 
denied to the dealers in the coulisse, as, for instance, the right to 
sell or buy certain securities for cash, the contissiers l.ieing allowed 
only to deal for delivery at the settlement. The securities dealt 
in by the coulisse are known as valrurs en hanqiie, and the coulisse 
is often called the marche en hauque. The agents dc change are 
responsible for the production of the offi(‘ia.l j^ricc list (^f the 
Ixnirsc, blit the coulisse also issues a list of its own. A much 
bigger business is clone in the coulisse than in the j arqitet, 
the market for foreign securities being in tluir hands; many 
coulissiers arc wealthy m(*n. 

All continental securities arc “ to l')carcr,” and when it is 
desired to induce French capitalists to take an interest in British 
securities which are inscribed or registered, it has been found 
necessary to convert a part (>f the? stocks into bearer bonds or 
shares. 7 ’he fact that all s(*eurities are to hearer has led to 
sjiecial arrangenienls besng marie for guarding a, gainst th.c 
delivery of bonds to which the seller’s title may be considerr-d 
doulitful. A journal calii d the Bulletin o/licicl drs oppositions 
is published l>y the syndicai des agents r/c diange, gi\'ing the 
designations and niinffiers of sr-eurities whi«-h hav(‘ been jrapprs 
d’opposiiian, that is, whos(! (airreney on the bourse is teni]:)orarily 
stopped, either because tiny have been stolen r>r for other 
reasons. It is alwa\’S necessary, before taking delivery in 
London of foreign bonds, to l(^(.»k through this list 1(.) ser* whether 
the bonds in question an? in(?luded in it. Settlemruit (liquidation) 
in Paris takes place twice a. month; that at the end of tlu? 
month lasts five days, and that in the middle of thr? month 
four days. French rentes are “ settled " at the end of the 
month. 

New Yorh.^ThKi New York Stock Exchange is a wealthy 
association consisting of ififWnbers, who iniisi be citizens of the 
United Stales, of twcnty-6!ie jears of age r^r more. Their 
number cannot be increased except by the governing committ(‘e, 
which consists of the prcsidcht, treasurer and secrr'tary r^f the 
Stock Exchange, and forty members. There arc twelve standing 
committees to deal with various d(?partments of administration, 
the more important of these being the admission, arbitration 
and clearing house committees. 

Persons attain membership^ by election, or by transfer from a 
member who has died or resignecL;^ Various dues and charges 
are payable by a new member. A wmber who is admitted 
by transfer pays an “ initiation fee $2000 (£400), When a 
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transfer 'Uq[ia4e the appo-oval nf the ifovembg comxmttee must 
ibeobuinedbdore it can be con^leted. The person to whom the 
transfer is made pays a suni to the transferor ior his seat in 
the house/’ the amount of which is a matter of private arrange- 
ment; as much as $90^000 (£18,000) has been paid for n ** scat ” 
ivhcn business is active, but wlien it is xjiuiet the price falls 
considerably below this. A member may transfer hisseat to his 
son (if Uie committee approve) witliout charging anytliing for 
It; but in all cases the transWee pays the ^above-mentioned 
initiation fee of .§ 2000. 

Tlu; gratuity fund is an arrangement for providing for the 
laniilies of deceased members. Every member -on election pays 
j$io to this fund; when a member dies an assessment of $10 is 
levied on all other members, and the Stock Exchange hands over . 
$ 10,000 (£2000) to the family of the deceased. j 

The New York Stock Exchange building is opened at 9.30 a.m., ; 
but business does not begin until 10 a.m. The daily session ■ 
continues until 3 p.m. No transactions must be 
ii^fo before 10 a.m. or after 3 p.m. (with ; 
certain exceptions) under severe penailties. The 
object of this is to enable all membci's to f(iel .secure that no 
business has been d(^ne except within the official period, during 
which they arc prepared to watch the market or provide for its 
being waldiccl. Loiuis of m(mey or securities, that is, what is 
callc?d in London contango and backwardation business, may be 
arranged after 3 j).m. This latter provision is a necessary result | 
of tl\e settling arrangements on tlic Exchange. j 

Transactions may be : (a) for cash, in which ciise payment 
is made or stuck delivered the same day; (0) “ the rcguUir way,” : 
i.e. the transaction is to be; completed on the following day to 
that on wliich the bargain was made; {<:) “ throe days,” in tliis i 
case the bargain must be carried out in throe diiys; (J) in the case 
of options bargains may be made up to a limit of sixty days. If 1 
no lime is spccilicd when the bargain is made it is treated as 
being “ regular way.” It w’ill be seen that these arrangements 
differ materially from those in London, Paris and Berlin, where 
business is done on the basis of fortnightly or, in tlie case of some 
classes of securities, monthly settlements. New York has a daily 
settlement for the bulk of its transactions. 

All leading banking and finance houses in New York have one 
partner who is a member of the Stock Exdaan^gc and attends to 
the firm’s stock busin(*ss. All partnerships in which a member 
is interested must be disclosed to the governing committee, who , 
have very wide disciplinary powers which they can use if any- ! 
thing is done which is contrary to the rules, or the ^irit of the 
rules, of the Exchange. ! 

The Exchange building is situated in Wall Street, and the ■ 
Exchange is colloquially known as “ Wall Street,” just iis the 
Eondon Exchange is sometimes called “ Throgmorton Street ” 
or “ Capcl Coui't.” It has in it accommodation including a 
telephone iiisUdlation for each member and a large staff of , 
messengers, &c., for their service. The Exchange has met 
in the past with difficulties of the same kind as have troubled i 
the London Exchange. In 1898 it was found necessary to regu- 
late the growth of direct dealings with provincial exchanges, 
Tvhich were held to constitute a breach of the rules relating ; 
10 commissions. Dealing for outside ” exchanges of an 
irregular character was forbidden in 1896. 

The New York Exchange is of ten the .scene of gigantic specula- ? 
live movements, and enormous siu?is arc won and lost on it 
from lime to time; but a huge inv^ment business, or, at any 
rale, wdial is intended to be inves^l^nt business, is done in Wall 
Street. Too frequently, however/:>tbe ideas of the purchaser as 
to wliat constitutes an investme^ arc not tXTv clear, and he 
iOnds that he has acquired a speculative article; this is incN'itable j 
in a country which still contains a good deal of dormant wealth ; 
which must sometimes be developed by new methods whose 
merits, when expressed in terms, of capital expenditure, are not 
as their eatbusjaMia authors imt^ned they would ; 

^Tbe busines^j^f/^e Berlin Borse is oonducted und^ | 
reigulationsol tte imperial Gesrman law <A the | 


June 169$^^ measure which was intended to ^ut .a ohede Km 
speculation in stocks and comniiodities in theisupposed intimsts 
of the community. The lorm Borse ” is applied equally to 
Eff€cianberss(ar Fondsborse}, that is, the ** marketior securities 
(the Stock E^^ange), and to Xhi^ W drmbbrse in which comonedi- 
ties are dealt in. ^‘Bdrse” is^ in fact, a term equivalent to 
exchange ” as used in the expressions stodk exchange,” 
** corn exchange,” “ wool exchamge,” &c. The brokens £McSk^ 
who carry on business at the Beriin Bourse arc under the super- 
vision of the Oher^ President of the province of Brandenbux^g and 
the Ober- President of tlie oily of Berlin, in accordance with the 
terms of the MaMerordnung f iir die Kursmahkr an der Berlimr 
.Barse^ which was issued in the form of <a decree (Dec. 4, 1^896) 
of the ministers of trade and indusliy,: 

The Bourse opens at 11.50 a.jn. and closes at 3 p.m. for 
official dealings^ and a quarter of an hour before and lialf an hour 
after those hours for unofficial dealings.” The unimportant 
part which the Berlin Bourse plays in the world of finanoc, 
ow’iiig to the legislative sliackles with whidi it is loaded, lias Jed 
to a movement in favour of a reform of the law, which would 
give more freedom to legitimate speculation in commodities as 
•W'dl as in securities, (W. Ho.) 

STOCKHOLM, the capital of Sweden, on the east coast, not 
far south of tl^ junction of the Baltic Sea and the Gulf of 
Botlinia. It is celebrated for the beauty and remarkable 
physical characteristics of its situation. The coast is here 
thickly fringed with islands (the skurgdrd), through which a 
main cliannel, the Saltsjo, penetrates frtmi the open sea, which 
Ls nearly 40 m. from the mamlond. A short stream, with a fall 
normally so slight as to be sometimes reversed by the tide, 
drains the great lake Millar into the Saltsjo. The scenerj^ of both 
the lake and the shargdrd is similar, tlie numerous islands low, 
roiiky, and generally woodttd, the waterwa>\s between them narrow 
and quiet. The city stands at the junctioai of the lake and the 
sea, 0(x:upying both shores and the small islands intervening^ 
From the "presence of these islands a fanciful appellation for 
this city is derived — ‘‘ tlic Venice of the North ”; hut a(;tiially 
only a .small part is insular. There are three main divisions, 
Staden, the ancient nucleus of the city, properly cojifined to 
SUullwjlincn (the city island) which divides the stream from 
Millar into two arms, Norrstrom and Soderstrom; Norrmalmon 
the north shore of the channel, and Sddernialm on the souths 
The ancient origin of Staden is apparent in the narrow and 
winding streets, though the individual houses are not ver>' old, 
owing to the ravages of frequent fires. A few, sMcn 
however, presci've antique nanrow fronts with gables, * 
as in some of tiic North Cxerman towns. The old market, still 
called Slortorg (great market) is now one of smallest in 
Stoc-kholm. At the north angle of llie island is the Royal Palace 
{Sloii). Tlie original building was destroyed by fire in 1697, 
the body of Charles KI. being with difficulty rescued fnnn the 
flames, A new palace after designs of Nicodemus Tessin the 
younger (d. 1738) was not completed, owing to wars and the 
general distress, until 1754; while a restoration carried out in 
J901 included many ornamental details devised by the architect, 
and executed at tlie expense of King 0 .scar II. The palace is 
quadrangular with two wings towards tl>e cast and four (two 
straiglit and two curving) towards the west. The style, tliat of 
the Italian Renaissance, is noble and refined, the royal apart- 
ments rich in treasures of art. In the north-east wing is a 
museum of armour and costume, one of tlie finest of the kind 
existing. West of tlie palace are tlie offices of the majority of the 
ministries, some of them in the former buildings of the Royal 
Mint. Be\«onid these, on the west side of the island, is a square 
named from the palace on its northern side, the Riddarhustorg* 
The Riddarhus {house of tlie nobility.) was the meering^lace of 
the Council of the Nobles until 1866, and its hall is adorned wirii 
the armorial bearings of noble families. In the ttorthem fore- 
court is a statue (if^) of Axel Oxenstjema, the choncelkir, by 
J, Bdrjeson. The town-hall k also in Riddarhusterg, a 
statue of ^sta/vus Vasa, unveiled in r7.73 on the 050th anmver* 
sary of his accession to the throne, stands laeee. .South-west af 
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the Royal Palace is the Storkyrka (great churcli), dc^clicatcd to 
St Nicholas, the oldest church of Stockholm, though greatly 
altered from its -original state. The dale of its foundation is 
1364; but it was practically rebuilt in 1726-1743. Within it is 
richly adorned with paintings and wood- carving. SUiden is the 
commercial centre of the city. At the broad shipping ijuay 
(4S7(?tfp/>jrAr^?)whidi 'flanks the palace on the north and east, most 
of the sea-going steamers lie; and the exchange, custom-house, 
numerous banks and merchants’ oflkes are in the immediate 
vicinity, Riddarholmen (nobles’ island), lying immediately 
west of Stadholnien, contfiins the old Francisc^an church {Riddar- 
k^hnskyrka), no longer used for regular service, which since the 
time of Gustavus Adolphus has been the burial-place of the royal 
family. It contains many trophies of the European wars of 
Sweden. On one side of it stands the old house of parliament; 
on the other a statue of Birger Jarl,‘the reputed founder of the 
city. On Riddarholm also are various government offices, and 
most of the steamers for Malar and tlie inland navigation lie 
alongside -its quays. 

f Staxien is connected with Norrmalm by tixo Norrbro (north 
bridgd) and Vasubro, the tfirst crossing iHelgeandsholmen (tiie 
vvo mdi island of fh Holy Spirit), on which are the new 
^ Hous s of Parliament and tlie Bank of Sweden. A 
third bridge connects with the main tlioroughfare of Norrmalm, 
Drottningsgatan (Qirecn Street). The Norrbro gives upon 
Gustaf-'Adolfs»Torg, where a statue of that king stands between 
the royal theatre, royal opera house and the palace of the 
^rown fprince. Norrmalm is the flnast xjuarter of the city, with 
ibtoafl straight strei^ts, several open 'Spaces with gardens^ and 
bandKime nuildii|igs« BaSt^and north 6 t the theatre royal/tbe 


Karl-dcn-Tolftcs-Torg and Kungstrildganl (royal garden) form 
the most hivnitred winter promenad(\ 'J'luire are a statue of 
('luirlfs XIT. and a founLiin with allegorical figures, iiy J. P. 
Mohn, also u slatnc of Charles Xlfl., and in the small Ikrzelii 
Park close at h;i,nd one of the, chemist J. J. Berzelius. Near 
Drottnlngsgalan is tlic Klara church, the burial-place of 
the poet K. M. Bellman, and west of this, occnpjing one 
side of a .stpiare, is the central railway station. In the 
building of the academy of science is the national museum 
of natural history, including mineralogical, zoological, and 
ethnographical departments. Proltningsgntan terrninatiss at 
the ol^scrvatory, on a rocky emincru'e, near which an^ the offii'cs 
for the distribution of the Nobel fund. To the c,ast the modern 
Gothic church of St Johannes, witii a lofty spire, stands (con- 
spicuously on the'Bnjnkebergsas, onoof the highest points in the 
city. 'lo the north is the smalTVanad’s Park. To the west 
the modern quarter of Vasastad, witii its park. On the island 
of KungSholm, soutji (^f Vasostad, ore the (xu’oline medical 
institute, several hospitals, the princifKil of which is the Seratinurr 
(r75'2), tiic royal mint and factories. Osiennalm, 'lying east, 
that is, on llie seaward side, of Nh^rrrnalm, -is a good residential 
(quarter,' containing no public: Imildings-of notc,>ia/ve tlie barracks 
of the Swedish Guards and the fine royal library, which is entitled 
to receive a copy of every work printed in Sweden, The library 
stands in thcj l)eauiiful park of Huml(?g&rd (hoj)-garden), in which 
is also a statue of Linnaeus. South of Gslernialni, and east of 
the Kungstrad^^'drd and Staden, lies the f)eninsiila of Blasieholm 
(formerly an island) and, connected by bridges, the islands Of 
Sk^ppshdlm and Kastcllholm,'Uic three forming the for(^ounH 
^in the -beautiful seaward view from the 'Norrbro. On the first 
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is the national museum (]866), a Renaissance building, contain- 
ing historical, numismatic and art-industrial collections, with 
ancient and modern sculptures, picture-gallery and engravings. 
The numismatic collection is notable for its series of Anglo- 
Saxon coins. About 11,000 pieces came from the island of 
Gotland, some dating from 901-924, but the majority are later. 
In front of the museum is a bronze cast of the famous group of 
J. P. Mulin (1859), the Baltespannare (belt-bucklers), repre- 
senting an early form of duel in Scandinavia, in which the 
combatants were bound together by their belts. On Skeppsholm 
are n!;\*iil and militar}^ depots, and on Kastcllholm a small 
citadel. East of Skeppsholm an inlet, Ladugardslandsviken, 
80 named from the proximity of the former royal farm-yard 
{ladiigard)^ and bordered on the mainland by a quay with hand- 
some houses called Strand vtlgen, throws off a narrow branch 
(Djiirgardsbrunnsvikcn) and separates from the mainland an 
islanci about 2 m. in length by ^ m. broad. 'Lhis is mainly 
occupied by Djurgardeii (the deer-j)ark), a beautiful park con- 
taining the buildings of the northern museum, a collection of 
Scandinavian costumes and domestic and agricultural utensils, 
and a biological museum housed in a wooden building imitating 
the early Norwegian timber churches {siavekirke). Here also 
is Skansen, an ingenious reproduction in miniature of the salient 
physical features of Swedem with its flora, fauna, and character- 
istic dr illings inhabited by peasants in the picturesque costumes 
of the various districts. Both the northern museum and Skansen 
were founded l)y Dr Arthur Hazelius (1833-1901). There is a 
bust of the poet K. M. Bellman, w’hose festival is held on the 
26th of July. Sodermalin, the southern quarter, is principally 
residential. Rocky heights rise to 120 ft. above the wat(;r, and two 
steam lift s, Katarina-llissen and Maria-PIisscn, surmount them, 

L'fwirous . — The beautiful environment of sea and lake is fully 
appreciaUd by ihv, inhabitants. To the north of the city, 
access ! hv niil and wi'Jcr, are the residential suburbs of Haga 
and VIrlksda!, v/ilh royal chateaux y and Djursholm. Saltsju- 
baclen, <> in. tiast (»f Sicckholm, on Baggensfjord, is tlie nearest 
and favcairc-cl seaside resort, but Dalaro (20 m. south-east) 
and Nyiiashainii (39 in. south) arc much frequented. Vaxholm, 
12 m. lU'rth-oast by water, is a pleasant fishing-village where 
nunicntus villas haw. been built. A fortification on one of the 
islands here erected b}’ Gustaviis Vasa, but has been modern- 
ized and is maintained. 

Educational and Scdentific Institutions. — Stockholm hits no state 
university. A private university (Hofiskolcr) was founded in J878, 
and was brouglit under slate control in 1904. Tlic presid(?nt of the 
8H>vt:rnin^^ body is appointed by the govcrinneiit, while the appoint- 
ment ol tii{? remaiiiing memljeis is shared by the Swedish Academy, 
the Academy of Sciences and the City Council. The faculties are 
four — philosophy and history, pltilology, mathematics and natural 
sciences, and jurisprudence. The Caroline Institute (Karolinska 
Mediho' J<iyurf^iska Inslitul) is a medical foundation dating from 1 815, 
which ranks since 1 87.^ with the state universities of l)]isalu and i.und 
in the right to hold examinations and confer degrees in its special 
fjicuhy. Special and secondary education is highly developed; 
th('re 'are schools of agriculture, mining and forestry, military 
scliools, lechiiical schools^ a veterinary school, a school of pharmacy, 
cKx. AmoTig the public colleges under stale control, one, the Rya 
Klemtjm.arslrolan, was founded expcrrinicn tally in 1828, after the 
lM.lucation ('ommil lee of 1 S28, among the members of whichwere 

'rcgncT and Berzelius, had reported on the want of such schools. 
This school retains its separate governing board ; whereas others of 
the clfus arc under a central lioard. The control of the primary 
schools in the jiarishes is similarly centralized; whereas in Sweden 
generally each parish has its school-board. Stockholm is the seat 
of the principal learned societies and royal academics (see Sweden). 
There are schools of painting, sculpture and architecture under the 
direction of the Koval Academy of Arts; a conservatory of music 
under that of the Royal Academy of Music; and experimental 
gardens and laboratories under the Royal Society of Agriculture. 
The Natural History Museum, the observatory and meteorological 
office, and the botanical gardens are under the supervision of the 
royal academy of sciences. Minor collections deserving mention 
are the museums of the geological survey and the Caroline Medical 
Institute, and the archives in the record office (Riksarkivet). 

UecruUicnts. places of entertainment, the royal theatre 
iSvptillkgeil j>y a company receiving a state subsidy. The Dramatic 
Thi^i^e L^amatiska Teatern), in Kungstrkdgards-Gatan, the 
Swedish W/fnska) theatre in Blasieholms-Gatan. and the Vasa 
theatre i^f^sa-Gatan may also be mentioned. The Djurgard is 


the principal place for variety entertainments in summer. Several 
of the leading sporting clubs have their headquarters in Stockholm. 
An annual regatta is held early in August by the Royal Swedish 
Yacht Club (Svenska Segelsdllkapet). A harbour much frequented 
by yachts is Sandhamn in the outer skargdrd. The Stockholm 
General Skating Club {Almdnna Skridskoklubb) is the leading institu- 
tion for the most favoured winter sport. A characteristic spectacle 
in winter is the tobogganing in the Humlegard on holidays. Tlie 
principal athletic ground is the Jdrott.spark (Sports Park), on the 
north side of Ostcrmalm, with tennis courts and a cycling track, 
which may be changed into a skating-rink in winter. There is a 
similar park at Djursholm. 

Commerce, — ^The industries of Stockholm arc miscellaneous. The 
value of the output of these is nearly thrice those of Malmo or Gothen- 
burg, the next most important manufacturing towns, and the indus- 
tries of Stockholm exceed those of every Idn (admini.strative division) 
except Malmohus. The iron and steel industries are very ir^orlanl, 
including engineering in every branch, and shipbuilding. Factories 
for articles of human consumption (e.g. breweries and tobacco work^ 
are numerous; and cork^ wood, silk and leather works may also be 
mentioned. Fine ware is produced by the Rorslrand and Gust afs- 
berg porcelain works. In addition there arc various government 
works, as the mint and printing works. Stockholm is the first port 
in Sweden for import trade, but as regards exports ranks about level 
with Malmo and is exceeded by Gothenburg. The imports average 
nearly 30 % of those of the w^holc country, but the exports only 
9 %, Stockholm having proportionately little share in the vast 
timber export trade. Vessels of 23 ft. draught can go up to the city 
(Skeppsbro and Blasieholni quays), and there is an outport at 
Vartan on the Lilia Vartan channel to the north-cast. 

GovernmefiL — Stockholm is the centre of government and the 
usual residence of the king; in summer he generally occupies one 
of the neighbouring countr}' palaces. The city is the seat of the 
high court of justice (Hogsta DmnstoUn) and of the court of 
appeal for the non hern and midland districts {Svea Ho j rail). 
It is one of the tw() Swi^clish naval stations (Karlskruna bcir.g ihe 
principal one), and the headquarters of thi; lourth aiid fifth arniy 
divisions. As njgartls local government, Sto«ki;ohn is a Idn 
(administrative district) in itself, distinct from the rural Idn of 
the same name, under a high governor (dfverstdth allure) and 
deputy, with departments f(;r secretarial work, taxation and 
police. The city is in the diocese of Upsala, but has a separate 
consistor)^, conipos(?d of the rectors of the city parishes, the 
president of which is the rector of St Nicholas (Slorkyrka). 

Population,-- 'Hu* pojmlation of Stockholm in 1900 was 300,624,- 
In 175T it was 61,040; in 1850, 93,070; and in 1880, 1^6,875. 

history,- Before the rise of Stockholm, Bj()rkr), Slgluna and 
Upsala were places of great importance, lijorko (^'tlic isle ( I 
birches ”), by foreign authors called Birka, was a kind of capital 
where the king lived occasionally at least; history speaks of its 
relations ivith Dorestad in the Netherlands, and the extensive 
refuse heaps of the old city, as well as the numerous sepulchral 
monuments, fhow that the population must have been larger 
But though. situated at a central point on Lake Millar, it was 
destroyed, apparently before the beginning of the Tith century 
(exactly when or by whom is uncertain); and it never recover e(l. 
Sigtuna, lying on the slujre of a far-reaching northern arm of 
Lake Malar, also a royal residence and the seat of the first mint 
in Sw'eden, >vhere English workmen W'ere employed by King 
Olaf at the beginning of the nth centmy^, was destroyed in the 
i2lh century. Stoc kholm wus founded by Birger Jarl, it is said, in 
or about 1 2 55, at a time when pirate fleets were less common than 
they had been, and the government was anxious to establish 
(commercial ndations with the towns which were now beginning to 
flourish on the southern coast of the Baltic. The city was originally 
founded as a fortress on the island of Siadholm. The castle was 
erected at the north-eastern corner, and the city was surrounded 
with walls having fortified towers on [the north and southw It 
came to be called Stockholm (“the isle of the log,” Latin Holmia, 
German Holni)\ the true explanation of the name is not known. 
During the middle ages the city developed steadily, and grew 
to command all the foreign commerce of the midlands and 
north, but it was not until modem times that Stockholm became 
the capital of Sweden. The medieval kings visited year by year 
different parts of the kingdom. 

See P. R. Ferlin, Stochholms Stad (Stockholm, 1854-1858); 
C. Lundin and A. Strindberg, Gamla Stockholm (Stockholm, 1882); 
C. Lundin, Nya Stockholm (Stockholm, 1890) ; G. wordensvan, Mdlar^ 
drottningen [“ the queen of Malar "] (Stockholm, 1896) ; £. W. 
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Dablgren, Stockholm, Sveriges hufvustad skildrad (Stockholm, 1897, 
issued by the municipal council on the occasion ot the Stockholm 
Exhibition, 1897), 

STOCKING (a diminutive of ** stock,” post, stump, properly 
that ■which is stuck or fixed), a close-fitting covering for the foot 
and lower part of the leg, formerly made of cloth but now of wool, 
silk or cotton thread knitted by hand or woven on a frame (see 
Hosiery), “ Stock ” being the stump, i.e. the part left when the 
body is cut off, the word was applied to the whole covering of the 
lower limbs, which was formerly in one piece, the upper- 
stocks ” and “ nether-stocks ” forming the two pieces into which 
it was subsequently divided, when the upper part became the 
trunk hose and later knee-breeches, the lower the “ stockings.” 
A parallel is found in French; the hose are chausses, the upper 
part haul de chausses, the stockings has dc chausses, or simply has. 
The German Strumpf, stocking, means also a stump, pointing to 
theoriginaluseof the word. Half-stockings, reaching to the lower 
part of the calf of the leg, and worn by men since th(‘ use of the 
li>ng trousers has superseded knee-breeches, and also by children, 
are usually styled “ socks.” This word is an adaptation of Latin 
succus, a slipper or light shoe. It was the shoe worn by the actors 
in Roman comedy — and so was used symbolically of comedy, 
as “ buskin,” the high boot or cothurnus, w'as of tragedy. 

STOCKMAR, CHRISTIAN FRIEDRICH, Baron von (17S7- 
1863), Anglo-Belgian statesman, who came of a Swedish family, 
was bom at Coburg on the 22nd of August 1 787. He was educated 
as a physician, and in that capacity Became attached in 1816 to 
Prince Leopold of Saxc-Coburg-Gotha on his marriage to Princess 
Charlotte of England. When she died next year he remained 
Ltjopold s private secretary, controller of the household and 
political agent, until the prince became in 1831 king of the 
Belgians. He was thus brought into contact with the leading 
statesmen of Europe, and his disinterestedness and profouncl 
acquaintance w'itli English and Eiiroixjan social and political 
(juestions impressed themselves on all who were associated wdth 
him. In 1831 he retired to his home at Coburg, in order not to 
excite Bclgiiin jealousies by residing at his master’s court in the 
capacity of confidential adviser, but he continued to be Ix^opold’s 
right-hand man. In 1837 Leopold sent him to England as 
adviser to the young Queen Victoria, and in the; next year he 
accompanied Prince Albert (afterwards Prince Consort) on his 
tour in Italy, partly as tutor but also with tlic direct object of 
satisfying King Leopold and the (juecn as to the fitness of the 
prince for the position already marked out for him in England. 
He won the complete confidence of the prince as well as of the 
queen, and on their marriage in 1840 he bticame their trusted 
though unofficial counsellor, dividing lus time more or less between 
England and the Continent. In 1848 he w'as the ambassador of 
Coburg to the German parliament. He had at heart the unity 
of Germany under Prussia and close relations between Germany 
and England, and for these he .steadfastly worked ; but his 
political activity w'as a good deal resented in English circles, 
which were jealous of Prince Albert’s — and generally of German 
— influence. He died at Coburg on the 9th of July 1863. 

Sec the articles on Victoria, Qulen; and Albeiit, Prince 
Consort. Selections from Stockmar's papers were published by 
his son Ernest in 1872, and a bioKraphy by J usti appeared at Brussels 
in 1S73; see also The Letters of Queen Victoria (1907). 

STOCKPORT, a municipal, county and parliamentary 
borough of England, mainly in Cheshire, but partly in Lanca- 
shire, 6 m. S.E. of Manchester, Pop. (1901), 92,832. It occupies 
a hilly site at the junction of the rivers Tame and Mersey; the 
larger part of the town lying on the south (left) bank, while the 
suburb of Heaton Norris is on the Lancashire bank. Several 
bridges cross the stream, and a lofty railway viaduct bestrides 
the valley. Stockport is served by the London & North 
Western, Midland, Great Central, Cheshire lines, and Sheffield 
& Midland railways, and has tramway connexion with Man- 
chester. It is a towm of varied industries, but the most important 
arc the cotton and hat manufactures. The church of St Mary 
was built mainly c, 1817, but the chancel belonged to a former 
church, and retains a Decorated east window and other good 
details. The town hall was designed by Sir Brumwell Thomas, 


and opened in 1908, and St George’s church (1897). On the 
acquisition of the market rights by the town from T.ord Vernon 
in 1847 the corporation secured the site of Vernon Park, in 
which stands a museum presented in 1858 by James Kershaw 
and John Benjamin Smith. The grammar school was founded 
in 1487 by Sir Edmund Shaa or Shaw, lord mayor of London, 
The Stockport Sunday school, founded in 1784, is one of the 
largest in England. Stockport was enfranchised in 1832, and 
returns two members. Its most distinguished representative 
was RicJiard Cobden (1841-1847), who is commemorated by a 
statue in St Peter’s Sejuare. The town was incorporated in 
1835, and is under a mayor, 16 aldermen and 48 councillors. 
The county borough was created in 1888. Area, 5492 acres. 

During the Roman occupation of Britain there was a small 
military station on the site of Stockport, acting as an outpost 
to the R Oman camp at Manchester. The convergiMico of Roman 
roads at this point would make the place a partioulurly convenient 
centre. The etymology of the name may be Saxon, but there is 
no evidence of a Saxon settlement, and the place is not mentioned 
in Domesday. A castle was in existence in the i2lh ceriiury, but 
is not mentioned after 1327. Stockport (Stokeporte, Stopport, 
Stopforcl) was made a free borough by a charter of Robert de 
Stokeport about the year 1220. It was then granted that the 
burgesses might elect from among tlicmsclves a clut;f officer, who 
was first called a mayor in i2()6. The right of t,l\e burgesses 
to his election was, however, lost, and the mayor was always 
nominated by the lord of the manor. This arrangement lasted 
until 1565, when the burgesses put in a claim to their right of 
election, and it was decided that out of four burg(?sses nominated 
by the lord of the manor the jury of the court leet should select 
Ihc mayor. Thus Stockport was not a true municipal borough 
until formally incorporated under the Municipal Gorjxirations 
Act of 1835, The manufacture of hemp began in Stockport 
in the 16th century, and that of silk-(!()vcrcd buttons in the 
T7th. In 1732 a silk mill was erected, but the silk trada 
was superseded by the cotton trade early in Ihc jplh century. 
The hat trade developed at least as early as the t?nd of the 18th 
century. 

See Henry } login botbam, Stockport Ancient and Modern (1882); 
J. P. Karwaker, East Cheshire (1877); John Watson, Memoirs of the 
Earls of Warren and Surrey (1782). 

STOCKS, a wooden structure formerly in use both on the 
continent of Europe and in Great Britain as a rnetJiod of 
punishment for petty offences. The culprit sat on a wooden 
bench with his ankles, and sometimes his wrists or even neck^ 
thrust through holes in movable boards, giJiierally for at least 
.several hours. That stocks were used by tlie 
Anglo-Saxons is proved by their often figuring 
in drawings of the time (see Harleian MSS. No. 

65). The second Statute of Labourers (1350) 
ordered the punishment for unruly artisans. 

It further enjoined that stocks (ceppes) should 
be made in every town between the passing of 
the act and the following Pentecost. 'Fhe act 
appears to have been ill observed, for in 1376 
the Commons prayed Edward III. that stocks 
should be set up in every village. I'hough never 
expressly abolished, the punishment of tlie 
stocks began to die out in England during 
the early part of the ipth century, though 
there is a recorded aisc of its use so late as 1865 at Rugby. In 
many of the villages in thecountry may stillbe seen well-preserved 
(jxamplcs of stocks, in some cases with whipyiing posts attached^ 
In the United States stocks were of frequent use in the i8th 
century, more particularly in the New England Stales; wliile in 
the southern States they were employed for punishing slaves. 

STOCKS AND SHARES. A share,” in the financial sense, is 
simply the right to participate in the profits of a particular joint- 
stock undertaking. In the United Kingdcmi, in the case of a 
company constituted under the Companies Acts 1862-1^7 
as a company limited by shares, the mcmfirundum of association 
is required to state — among other matters — tlie amount of capital 

XXV. 30 n 




938 STOCKTON, F. 

with which the company proposes to be reprint e?red and the amount 
of the shares into wiiich such capital is di^dded. Company 
statistics sliow a tendency of Lite years on the f>art of companies 
to register with a. smalJcr nominal capital than they did. The 
tendency too has been to lower the denomination of the shares. 
£ioo shares, for insiancc, arc now \’cry rare. £i shares and £5 
sbaries are the must common. They obviously appeal better to 
the small in\'t5tor. A typical capital clause runs thus : “ The 
capital of the company shall be £100,000 divided into 100,000 
shares of £1 each with siK'h rights as regards di\M‘dcncls and other 
privileges as are defined by the company's articltis (/f association 
for the lime being/’ or “ The capital of the company is £150,000 
divided into 50,000 preference .shares of £1 and 100,000 ordinary 
shares of £i cacli. Such preference shares shall confer a right 
to a fixed aimiilative preferential dividend at the rate of 10 % 
per annum.” The form of capital clause varies of course, hut 
the more approved practice now is to leave the rights of prefer- 
ential shareholders to be defined by the articles, and fur this 
reason : that if such rights are fixed by the inemorandum of 
association without qualification they cannot be subsequently 
varied. Articles, on the contrary, are always alterable, and as 
the preference sliareholdcr takes his shares subject to this known 
liability to alteration no wrong is done him. If the powers of 
iiiicration were abused so as to amount to a fraud by tlie ordinary 
sharehedders on the minority of preference shareholders the 
court would probably interfere by injunction. The preferential 
t.r other special privileges of any j)arLic-.ilar class of shareholders 
are now further safeguarded by s. 39 of the Companies Act 1907. 
The right of a prefenmcc shareholder is commonly confined to a 
prefertnliai dividend and this dividend is pr'ma fa de cumulative, 
that is to say if the profits of the particular year are insufficicint 
to pay it the deficiency must be made good out of the profits 
t)f subsec^uent years : but it is very common to give preference 
shareholders priority also as regards capital in the winding-up. 
Founders’ shares originattid with private companies, being a 
cemvenient means of securing to the partners in the vendor firm, 
on conversion, the control of the business as well as the lion’s 
share of the profits. Thence the\’ passed to ordinary trading 
companies, that is, companies which appeal to the public for 
their capital. Founders’ shares in this connexion commonly 
entitle the holders to one-half or one-third of the company’s 
jwofils after payment of a fixed dividend of, say, 7 to 10 % to the 
ordinary shareholders. Founders’ shares are mostly subscribed 
for by ihe vendors or promoters, thoufrb sometimes used by 
wtay of bonus to attract subscribers for tlie ordinary or deferred 
shares. Th(y arc now becoming rare. 

Shiirc Warrants to Bearer. — The Conipanies Act (i8<)2) made no 
provision for the creatwu of sliares to bearer. All shiircs under the 
;'Ct are registered and the title on the rogissUi' is evidenced by a slmre 
certificate. Tlie act oi 181)7 introduced shares to bearer under lUe 
title of “ share warrants to bearer.'* A share wjuranl entitles the 
bearer to the sliares or stock specified in it and such shares or stock 
arc transferable? by delivery of the warrant. The warrant id always 
treated as a negotiable instrument. 

Stock ” in the case of companies constituted under the 
CoBQjanies Acts 1863-1907 is created by com^erting paid-up 
shares into stock. This may be done under s. 12 of the Companie.; 
Act. 1863 b}' resolution. Under the same section a company 
may increase its capital by the issue of new shares or consolidate 
it into shares of largtir amount ; and by s. 31 of tlie Companies 
Act 1867 a company may subdivide its shares. The Companies 
Act 1907 (s. 39) gives a company a further power by special 
resolution, confirmed by an order of the court, to reorgiinize 
its capital, whether by the consolidation of shares of diflerent 
classes or by the division of its shares into shares of different 
classes — Ixit no preference or special privilege attached to my 
class of shares is to lie interfered with except by a resolution 
passed by a majority of shareholders of that class representing 
Ihree-fouVths of the capital of that class, A limited company 
cannot reduce its capital without the sar>.ctioiT of the court. 

Public Companies . — The provisions as to shares and stock 
under the Sp^ipanies Clauses Acts i845> ^^^ 9 ; are, with a 

lew ex^eptidllB^ analogous to those under the Compandes Acts, 
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The capital of the company is to be divided into shares of a 
certain ntimbcT and amount. A share register is to be kept and 
certificates are to be issued to shareholders; and power is given 
to convert paid-up shares into a general capital stock to be 
divided among the shareholders according to their rcspcctii^e 
interests therein. Such stock luis been c?il!cd a “ set of shanks 
put together in a bundle.” Prcfercnc’c .shares may be cremated, 
but there is tins difference between nrcfercnce shares under the 
Companies Clauses Act and under the Companies Acts, that undi'r 
the Companies Clause.? Acts i)rcfcrcnt:e .shiire.s arc entitled to 
dividends oiiIn' out of the profits of each year; under the 
Companies Ac' s the dii'idcncl.s as above stated are prim i fa- ie 
cLimulati'/e. Shares and .5tock may under the Companies Clauses 
Act be issued at a discount; under the Companies Acts thev 
cannot. Under the Companies Clauses Acts if the old shares of 
the company arc at a premium any new shares are to he offered 
first to the old shareholders. This is not found in the Com- 
panies Ads, but a similar provision is commonly insertcid in the 
articles of companies formed under the acts, " (R. M \.) 

STOCKTON, FRANCIS RICHARD (1 834-^ 1902), American 
novelist, was born in Philadelphia, Pennsylvania, on the 5th of 
April 1834. Pic had a high school education; be?camc a skilled 
wood engraver; vTote for the Philadelphia Morning Post, the 
New York Hearth and Home, Scribners Monthly and St Nicholas, 
of which he became assistant editor in 1873; and about t88o he 
gave up editorial work for independent authorship. Thereafter 
he lived in Nutley, New Jersey, in Convent, New Jersey, and after 
1899 in the Shen .an doah Valley, near Charles Town,We.st Virginia, 
He died in Washingtim, D.C., on the 20th of April 1902. His 
fanciful stories for children made him very popular; among them 
are The Ting-a-ting Stories (1S70), Roundabout Rambles in 
Lands oj Fact and Fawry (1873), What Might Have Been Expected 
(1874), Tales Out of School (1875), A Jolly Fellowship (1880), 
The bloating Prince and Other Fairy Tales (j88t), The Story of 
Viteau (1S84), Personally Conducted (1889), and Captain Chap 
(1897). Ilis amusing and original Rudder Grange (1879), a 
series of sketches rather than a noved, established his reputation 
I with older readers and is his best long work. His peculiar talent 
! was for the short story; and the i.)est examples arc the title 
stories of the volumes The Lady or the Tiger '/ (1884), one of the 
most popular of American stories, 77 ie Christmas Wreck (1886), 
The Bee Man of Orn (also in the latter volume ” A Talc of 
Negative Gravity ” and “ The Remarkable Wreck of the Thomas 
Hykc ”), and the novelette The Casting Away of Mrs Leeks and 
Mrs ALc.^hine (t8S6), with its sequel 'The Diisantes (1888). 

AmoujL? Ills other works of fiction arc The J.ate Mrs Null (iSSii), 
The Hundredth Man (3887), Amos Kilbright : his Adsciiitious Experi- 
ences, with Other Stories (itS88), The Great War Syndicate (1889)^ 
The Merry Chanter (1890), Ardis Claroerdm (1890), The Rudder 
Grangers Abroad, and Other Stories (1891), The House oj Martha 
(1891), 2 'hc Squirrel Inn (1S91), The WaUhnakrT s Wilt\ and Othrr 
Stories (1893), Pomona’s Travels (189^), The Adventures of Captain 
Horn (1895), with its sequel, Mrs Clifi’s Yacht (t896), The Great 
Stone of Sardis (1898), Kate Bonnet (1902), and The Captmn’s Toll- 
Gate (\Nitha memoir by IVIj's Stockton, and a liibliography, 1905). 

STOCKTON, a city and the county seat of San Joaquin county 
in central California’ U.S.A., at the head of the Stockton channel 
of the San j oaquin Rii'er, about 48 m. S.E. of Sacramento^ Poj). 
(1900), 17,506, of whom 4057 were foreign-born; (1906 estimate), 
19,354. It is sensed by the Atchison, Topeka ^ Santa Fe, the 
Western Pacific and the Southern Pacific railways, and has also 
a considerable river trade with San Francisco. I L is at tl x* head of 
regular navigation on the river; at high water boats occasional!;/ 
go to Hills Ferry, 150 m. beyond Stockton. The channel has 
been much improved by the Federal government since 1877. 
Stockton has- a perfectly level site, broad street.^ and a regul^ 
plan. In the city are a good public library, the San Joaquin 
county law library, St Kgnes academy, St Mary’s college, a 
children’s home (1896; under tlw Ladies’ Aid Society), St 
Joseph’s home (1899) for the aged, and St J oseph’s hos|Mtal 
(1899), both under the Sisters of St Dominic, the Pacific hos^tal, 
a county hospital, and a state hospital for the insane (1851). 
Situated in tlxe great valley of the San Joaquin, in the midst of a 
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' rich agricultural region, it is one of the largest grain, vegetable 
and fruit markets of the West. It manufactures flour, lumber, 
agricultural machinery and implements, &c. Its factory product 
in 1905 was valued at $8,029,490, or 45*3 % more than in 1900. 
Stockton rose into prominence in the early mining days. A 
settlement named Tuleberg, later called New Albany, stood 
on the city site in 1847; its future was precarious when the dis- 
covery of gold ensured its prosperity. In the spring of 1849 
a town was laid out and the present name adopted in honour of 
Commander Robert Field Stockton (1795-1866), who with 
Colonel John C. Fremont and General Stephen W. Kearny had 
gained possession of California for the United States during the 
war with Mexico, In 1850 Stockton became the county-scat 
and was chartered as a city- 

STOOKTON-ON-TEES, a market town, municipal and parlia- 
mentary borough, and port of Durham, England, on the N. 
bank of the Tees, 5J m. above its mouth, and on the North 
Eastern railway, 236 m. N. W. from London. Pop. (1901), 
51,478. The parliamentary borough extends across the river 
into Yorkshire, to include the municipal borough of Thomahy-on- 
Tees. At Norton, t m. north, the church of St Mary, formerly 
collegiate, shows fine Norman work. The chief buildings are a 
town hall, with clock-tower and spire, borough hall, exchange 
and public library. The qua3's arc accessil)le to vessels drawing 
20 ft. at high water spring tides. There are extensive steel works, 
blasting furnaces, iron and l>rass foundries and rolling-mills; 
and iron shipbuilding is an important industry. There are 
also snilcloth works, potteries, breweries and l)rick and tile 
works. Exports (iron manufactures, coal and agricultural 
produce) were valued at jf435,439 in looo; imports (timber, iron, 
^ain, &:c.) at ;£28 o,37t; trade being chiefly with Holland and the 
liallic ports, art' coastal. The parliamentary borough returns 
one member. The municipal borough is under a mayor, i© 
aldermen and 30 councillors, and has an are.a of 2935 acres. 

It would seem that Stockton (Sloklon) grew up round the 
castle of the bishops of Durham, to whom the town belonged 
even before their purchase of the earldom of Sadberge. In 1183 
the Boldon Book records tliat the whole town render('d one milch 
cow and the ferry twenty pence to the bishe)p. The castle was 
probably built between 1183 and 1214. King John visited 
Bishop Philip of Poitou (d. 1208) there and is said to have granted 
the place a charter similar to that of Hartlepool in 1214. Of this, 
however, no traces remain, the rights of the borough, winch must 
have come into existence during the 13th century, being purely 
prescriptive. Stockton was divided into two parts : the “ town,’^ 
governed by the bailiff of tlic bishop and afterwards by the 
vicar and vestrymen, and the borough, under a mayor and aider- 
men. The bis"bop\s bailiff was also the keeper of the castle, 
though in the 17th century the office l)elonge.d to the lx>roiigli- 
bailifl. The borough is first mentioned in 1283, when the king 
took Ullage from it during the vacancy of the see. It occurs 
again in a record of 1328, and in 1344 the mayor and bailiffs 
entered into an agreement with the mayor and bailiffs of New- 
castle for the regulation of trade between the two places. Bishop 
Hatfield’s survey (1377-1382) gives a list of tenants within the 
borough : 22 burgages and 15 half-burgages are mentioned, tlie 
rent of which varies from twenty-two pence to a ptmny half- 
penny. In 1644 the parliamentary troops besieged and c^iptured 
the castle, which was dismantled in 1652. In 1666 tlie popula- 
tion was only 544, for Stockton was an isolated place with little 
trade. It became a parlianumtary borough, returning one 
member, in 1867- In 1310 the bishop gave the town a market 
and a fair during tlie octave of the Translation of St Thomas the 
Martyr, reserving to himself the tolls; Bishop Morton revived the 
market, which had lapsed at the beginning of the 17th century. 
Camden speaks of Stockton as a neat, well-built corporation 
town, and especially commends the ale brewed there and sent to 
various parts of the country. The importance of Stockton as a 
port dates from the end of Ite 18th century, when there was a 
considerable trade in lead, dairy produce and timber. 

STODDABDr RICHARD HENRY (1825-1903), American 
^ author, was bom in Hingham, Massachusetts, on the and of 


July 1825. lie spent most of his boyhood in New York City, 
where he became a blacksmith and later an iron moulder, Init 
in 1849 he gave up liis trade mid Ixjgan to write for a li\'ing. 
He contributed to the Union Magazine ^ the Knickerbocker 
Magazine, Putnam's Monthly Magazine and the Xt vv 'S'ork 
Evening Post, In 1S53 Nathaniel Hawthorne lulpcd him to 
secure the appoint mciil of inspector of customs of the J\)i i of 
New' York. He was confidential clerk to George B. M(’(’U:llun 
in the New York dock dt'ixirtmcnt in 1870-1872, mul (ity 
librarian of New' York in 1874-1875; literary reviewer for the 
New York WorUl (1800 1870); one of the editors of ]'unily 
Fair ; e<litor of the Aldinc (i86c)-iiS74), and literary editor of 
the Mail and Express (1880-1903). lie died in New' York on 
the 1 2th of May 1903. Among the numerous books that he 
edited are The Loves and Heroines of the Poets (i 89 i); Melodics 
and Madrigals, Mostly from the old English Poets (j8()5); The 
Late English Poets (1865), selections; Griswold's Poets and 
Poetry of America (1872), and Female Poets of America (1874); 
The Bric-a-Brac Series, in 10 vols. (1S74-1870); English 
Verse, in 5 vols., edited with W. J. Linton (18S3); and four 
editions of Po(‘’s w’orks, with a memoir (1872 1894). His 
original poetry includes Footprints (1S49), privately printed 
and afterwards suppressed; Poems the juvimiles, HaWn- 

tures in Fairyland (1853); Town and Country (1857), and The 
Story of Lillie Red Riding Hood (1864); Songs of Summer 
The King's Bell (1S62), one of his most popular narrative poems; 
Abraham Lineoln : A Horalian Ode (1865), The Book of Ihc 
East (1867), Poems (1880), a colleclivc edition; and The Lion's 
Cub, with Other Verse (1S90). He also wrote Life, Travels 
and Books of Alexander von Humboldt (i860) ; Under the Evening 
Lamp (1892), essays dealing mainly with the modern English 
poets; and Recollections Personal and Literary (1903), (xliteci by 
Ripley Hitchcock. More important than his critical was his 
poetical W'ork, W’hidi at its best is sincere, original and marked 
by delicate fancy, and felicity of form; and his songs have given 
him a high and pennaneut place among American lyric poets. 

His wife Eli/aheth Drew (Baestow) Stoddard (1823- 
1902), poet and novelist, was born in Mattapoisett, Massa- 
chusetts, on the 6th of May 1823. Slie studied at \Vheaioii 
Seminary, Norton, Mass. After her marriage in 1852 she 
assisted her husbiind in his literary work, and cuniribuled 
stories, poems and essays to the periodicals. She wr<ae three 
novels — The Morgesons (1862), Two Men (1865) and Temple 
House (1867), and a volume of poems (1895). A new edition 
of her novels was issued in 1901. She died in New York on the 
1st of August 1902. 

STOPFLET, JEAN NICOLAS (1751-1796), Vcmdiaii general, 
was born al Luiieville, the son of a miller. Long a private 
soldier in a Swiss regiment in France, and afterwards ga/ne- 
kceper to the comte de Colbcrt-Maulevrier, he joined the 
Vcnd(Sans when tlicy rose against the Revolution to defend 
their religious and royalist principles. During the war in La 
Vendee he served first under Gigot d’Elbee, fouglU at Konti'iiay, 
Clwlet and Saumur, and distinguisJicd himself at the battles 
of Bcaupreau, Laval and Antrain. He was aj)pointed major- 
general of the royalist army, and in 1794 succeeded La Roche- 
jaquelcin as commander-in-chief. But his quarrels with 
anotiier Vendean leader, F. A. Charette, and the rtJ verses sus- 
tained by the Vendean arms, led him to give in his submission 
and to accept the terms of the treaty of La Jaunaie (May 2, 
f79S). He, however, soon violated this treaty, and at the 
instigation of royali>st agents took arms in December 1795 on 
behalf of the count of Provence (the futtsre Louis XVHL), 
from whom he had recefved the rank of marechuTde-camp, 
This last attempt of Stofflet’s failed completely. lie was taken 
prisoner by the republicans, condemned to death by a military 
commission, and shot at Angers on the 2'3rd t)f Fel)ruary 1796. 

See General d’Am!i«nd. Mimoires, edlied Iw E. Birc* (1900- 
1901) ; C. Loyer, “ Cholet sons la domination dc Stoflict/Gn V Anjou 
histofique, vdl. iii. (1902-1903). 

STMCHIOBIETST (Gr. fundamental parts, 

elements, /icrpov, measuve)^ ib chemistry, a term introduced by 
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Benjamin Richter to denote the determination of the relative 
amounts in which acids and bases neutralize one another; but 
this definition may b(j extended to include the determination of 
ll.e masses participating in any chemical reaction. The work of 
Richter and others who explored this field is treated under 
Element; here we discuss a particular branch of the subject, 
viz. the determination of equivalent and atomic weights of ele- 
ments, and the molecular weights of elements and compounds. 
Reference to Chemistry, Atom and Element will explain the 
prmciplt?s involved. Every element has an “ equivalent weight 
which is usually defined as the amount of the element which 
combmes with or replaces unit weight of hydrogen; the “ atomic 
w eigJit may be regarded as the smallest weight of an element 
wlj’ch can be present in a chemical compound, and the “ mole- 
cular weight ** is the weight of the least part of an element or 
compound which can exist alone. The atomic weight is there- 
fore some multiple of the equivalent weight, and the determin- 
ing factor is termed the valency (g.v.) of the element. We 
have mentioned hydrogen as our standard element, which was 
originally chosen as being the lightest known substance; but 
Berzelius, whose stoichiometric researches are classical, having 
pointed out that few elements formed stable compounds with 
hydrogen, and even these presented difficulties to exact analysis, 
proposed to take oxygim as the standard. This suggestion has 
been adopted by the International Committee of Atomic Weights, 
who take the atomic weight of oxygen as i6*ooo, hydrogen being 
1*0087.1 

Deferring the discussion of gaseous elements and compounds 
we will consider the modus operandi of determining, first, the 
equh'alcnt weight of an element which forms solid compounds, 
and, secondly, its atomic weight. Suppose we can cause our 
element in known quantity to combine with oxygen to form a 
definite compound, which can be accurately weighed, or, 
conversely, decompose a known weight of the oxide into its 
constituents, of which the element can be weighed, then the 
eciuivalcnt weight of the element may be exactly determined. 
For if X grams of the element yields y grains of the oxide, and 
if W be the equivalent of the element, we have x grams of the 
element equivalent to y^x grams of oxygen, and hence the 
equivalent weight W, which corresponds to 8 grams of oxygen, 
is given by the proportion y — 5: : ; 8 ; W, z.e, W SxKy^x). 

For example, Lavoisier found that 45 parts of red oxide of 
mercury on heating yielded 41 J parts of mercury; hence 
41 J parts of mercury is equivalent to 45 — 41 J = 3 J parts of 
oxygen, and the equivalent of mercury in this oxide is therefore 
8 X 41 J -r 3J = 95. The question now arises : is this value the 
true equivalent, t,e, half the amount of mercury which combines 
with one atom of oxygen (for one atom of oxygen is equivalent 
to two atoms of hydrogen) ? Before considering this matter, 
however, we will show how it is possible to obtain the equivalent 
of elements whose oxides are not suitable for exact analysis. 
Ko better example can be found than Stas’s classical determina- 
tion of the atomic weight of silver and of other elements.^ It 
will be seen that the routine necessary to the chemical 
determination of equivalents consists in employing only such 
substances as can be obtained perfectly pure and stable (under 
the experimental conditions), and that the reactions chosen must 
be such as to yield a series of values by which any particular 
value can be checked or corrected. 

Stas's oxpcrimtjnts can be classified in five series. The object 
of the first series was to obtain the ratio Ag : O by means of the ratios 
KCl : and Ag : KCl. The ratio KCl : O was determined by de- 

composing a known weight of potassium chlorate (a) by direct 
heating, (/;) by htsating with hydrochloric acid and weighing the 
residual chloride. The reaction may be written for our purpose 
in the form : KCIO,, KCl -f 3O; in case gthe oxygen is IxDcratcd 
as such; in case h it t)xi(lizes the hydrociloric acid to water and 
chlorine oxides. Th e equation shows thaJJiojie KCl is equivalent 

J We may hero state that the cquiv^fiEMMwiigl^ of oxygen on 
this basis is 8*ooo, one half of its atomicHlhght. This matter 
is C(jnsidered below. ,i 

2 The formulae iiHod in the folkmng paragrajWwore established 
before Stas began his work; and as oxygen ifraken as 16, tlie 
results are atomic and not ^uiYalent weighta^^*^ - 


to 5O, and hence if x grams of chlorate yields y grams of chloride, 
then the ratio KCl: O ss yJUx — y). Taking O as x6 and the 
experimental values of x and y, Stas obtained KCl : O 74*9502. 
To find the ratio of Ag : KCl, a known weight of silver was dissolved 
in nitric acid and the amount of potassium chloride necessary for 
its exact precijiitation was determined. The reaction may be 
written as AgNDg -j- KCl = AgC'l -f KNOg, which shows that one 
Ag is equivalent to one KCl. The value found was Ag : KCl 
= 1*4^71x0. The ratio Ag : O is found by combining these values, 
for Ag : O KCl : O x Ag : KCl = 74*9502 X 1*44710 = i07-940i. 

In the second series the ratios AgCl ; O and AgCl : Ag were 
obtained, the first by decomposing the chlorate by heating, and the 
second by synthesizing the chloride by burning a known weight 
of the metal in chlorine gas and weighing the resulting chloride, 
and also by dissolving the metal in nitric acid and precipitating 
it with hydrochloric acid and ammonium chloride. These two 
sets yield the ratio Ag : O, and also the ratio Cl : O, wliich, com- 
bined with the ratio KCl : O obtained in the first scries, gave the 
atomic weight of potassium. The third and fourth stories resembled 
the second, only the bromatc and bromide, and iodate and iodide 
were worked with. The experiments gave additional values for 
Ag : O and also the atomic weights of bromine and iodine. 

The fifth scries was concerned with the ratios Ag2S04 : Ag; 
AggS : Ag and AgoS ; O. 'Phe first was obtained by reducing 
silver sulphate to tne metal by hydrogen at high temperatures; 
the second by the direct combination of silver and sulphur, and also 
by the interaction of silver and sulphuretted hydrogen; these ratios 
on combination gave the third ratio AggS : O. These experiments 
besides giving values for Ag : O, yielded also the atoinic weight 
of sulphur. There is no need to proceed any fiirthcir with Stas's 
work, but it is sufficient to say tliat the general routine which he em- 
ployed has been adopted in all chemical determinations of equivalent 
weights. 

The derivation of the atomic from the equivalent weight 
may be effected in several ways. The simplest are perhaps 
by means of Dulong and Petit’s law of atomic heats (and by 
Neumann’s extension of this law), and by Mitschcrlich’s doctrine 
of isomorphism. Dulong and Petit’s law may be stated in the 
form that the product of the specific heat and atomic weight 
is approximately 6*4, or that an approximate value of the 
atomic weight is 6*4 divided by the specific heat. This r.ppli- 
cation may be illustrated in the case of mercury. We have 
seen above that the red oxide yields a value of about 95 for the 
equivalent; but a green oxide is known which contains twice 
as much metal for each part of oxygen, and therefore in this 
compound the equivalent is about 190. The specific heat of 
mercury, however, is 0*033, number divided intc 

6*4 gives an approximate atomic weight of 194. More accurate 
analyses show that mercury has an equivalent of 100 in the red 
oxide and 200 in the green; Dulong and Petit’s law shows us 
that the atomic weight is 200, and that the element is divalent 
in the red oxide and monovalent in the green. For exceptions 
to this law see Chemistry : § Physical. 

The application of isomorphism follows from the fact that 
chemically similar substances crystallize in practically identical 
forms, and, more important, form mixed crystals. If two salts 
yield mixed crystals it may be assumed that they are similarly 
constituted, and if the formula of one be known, that of the other 
may be written down. For example gallium sulphate forms a salt 
with potassium sulphate which yields mixed crystals with potash 
alum ; wc therefore infer that gallium is trivalent like aluminium, 
and therefore its atomic weight is deduced by multiplying the 
equivalent weight (determined by converting the sulphate into 
oxide) by three. General chemical resemblances yield valuable 
information in fixing the atomic weight after the equivalent 
weight has been exactly determined. 

Gases, — The generalization due to Avogadro — that equal 
volumes of gases under the same conditions of temperature and 
pressure contain equal numbers of molecules — may be stated in 
the form that the densities of gases arc proportional to their 
molecular weights. It therefore follows that a comparison of 
the density of any gas with that of hydrogen ^ives the ratio of 
the molecular weights of the two gases, and if the molecular 
contents of the gases be known then the atomic weight is deter- 
minable. Gas reactions are available in many cases for solving 
the question whether a molecule is monatomic, diatomic, &c^ 
Thus from the combination of equal volumes of hydrog^ and 
chlorine to form twice the volume of hydrochloric acid, it may 
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be deduced that the molecule of hydrogen and of chlorine con- 
tains two atoms (see Atom); and similar considerations show 
that oxygen, nitrogen, fluorine, ike,, arc also diatomic. Physical 
methods may also be employed. For instance, in monatomic 
gases the ratio of the spcciiic heat at constant pressure to the 
specific heat at constiuit volume is i’66; in diatomic gases 
1*42; with other values for more complex molecules (sec Mole- 
cule). This ratio may be determined directly by finding the 
velocity of sound in the gas (Kundt) or by other methods, or 
indirectly by finding the specific heats separately and then taking 
the ratio. It is found that the gases just mentioned are 
diatomic, whereas argon, helium, neon and the related gases, 
and also mercury and some other metals when in the gaseous con- 
dition, are monatomic. A knowledge of the atomicity of a gas 
combined with its density (compared with oxygen and iiydrogen) 
would therefore give its atomic weight if Avogadro*s law were 
rigorously true. But this is not so, except under extremely low 
pressures, and it is necessary to correct the obserx'cd densities. 
The correction involves a detailed study of the behaviour 
of the gas over a large range of pressure (presuming the 
densities are already corrected to 0®), and may be convcnicntlx- 

written in the form a .^^ 1 , Thus if D be the observed 

pv tip 

relative densities of a gas to h5’’drogcn at 0° and under normal 
atmospheric pressure, and uu the cocflicienls of the gas and 
hydrogen, then the true density, or ratio of molecular weights, 
is D X (i + tfx)^(i i ^n)- 

Lord Rayleigh and D, Berthclot have corrected several mole- 
cular weights in this fashion. The importance is well shown 
in the modification of Morley\s observed density of oxygen, 
viz. 15*90, which, with Rayleigh’s values of — — 0*00094 and 
an «= ‘I- 0*00053, gives the corrected density as 15*88. And this 
value is the atomic weight, for both hydrogen and oxygen 
molecules contain two atoms. Compound gases can also be 
experimented with. For example Gray {Jauriu Chem, Soc., 
1905, 87, p. 1601) found that it was easier to prepare perfectly 
pure nitric oxide than to obtain pure nitrogen, and he therefore 
determined the density of this gas from which the atomic j 
weight of 14*012, or, corrected for deviations from Avogadro’s 
law, 14*006, was deduced. 

The principle indicated here is applicable to the determination 
of the molecular weight of any vaporizable substance by the 
so-called method of vapour-density (see Density). 

Solutes , — The theory of solution permits tlic investigation of 
the molecular weights of subslanecs which dissolve in water 
or some other solvent. It is shown in Solution that a solute 
lowers the freezing fioint and raises the boiling point of the 
solvent in a regular manner as long as dilute solutions arc dealt 
with. It has been shown that if on(i gram molecule of a solute be 
dissolved in 100 grams of solvent then the boiling point is raised 
by 0*02 T-jw, (say D) degrees, where T is the absolute boiling 
point and w the latent heat of vaporization of the solvent; 
this constant is known as the molecular rise of the boiling point, 
and varies from solvent to solvent. If wc dissolve say m grams 
of a substance of molecular weight M in too grams of the solvent 
and observe the elevation in the boiling j)oint, then M is given 
by^ M =« mDjd. Similar considerations apply to the freezing 
points of solutions. In this case D — 0*02 T-jw, where T is 
the absolute freezing point of the pure solvent and w the latent 
heat of solidification. To apply these principles it is only 
necessary therefore to determine the freezing (or boiling) 
point of the solvent (of which a knovm weight is taken), add 
a known weight of the solute, allow it to dissolve and then 
notice the fall (or rise) in the freezing (or boiling point), from 
which values, if the molecular depression (or elevation) be 
known, the molecular weight of the dissolved substance is 
readily calculated. 

The following are the molecular depressions and elevations 
(with the freezing and boiling points in brackets) of the 
commoner solvents. 

Molecular depressions: aniline (6®), 58*7; benzene (5*4®), 
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gov; acetic acid (i7'o®), gg-o; nitroben2ene (s«3®), 70-0; phenol 
<40°), 72; water (o“), 18-5. 

Molecular elevations; acetic acid (ii8‘i“), 25-3; acetone 
alcohol (78°), 117; ether (35°), 21-7; benzene (79°), 
267; chlorofonn (61®), 35-9; pyridine 'us*), ays; water 
(100*), s-i. 

The apparatus used in cryoscopic measurements is usuallj® that 
devised by Beckmann phys, Chem, ii. 307). The working 
consists of a tube 2-3 cms. in' diametor, bearing a side tubti near 
the top; the tube is lilted with a cork through which pass a differ- 
ential thermometer 01 a range of about 6® and graduated in 
or looths, and also a stout platinum wire to serve as a stirrer, ' Tlie 
low’cr part of the tube is enclosefl in a wi<ler tiilje to serve as cm 
air-jacket, and the whole is immcrstxl in a large bealcer. The tl.er- 
mometer is adjusted so that the freezing jioiiit of tlio pure solvent 
comes near the lop of tlm scale. A weighed (juaiitity ol the soh’oiit 
is placed in the iiiiu^r tube, and the beaker is filled with a freezing 
mixture at a temperature a few degrees below the freezing point 
of the solvent. The thermometer is inserted and botli solvent 
and freezing mixture arc stirred. When the temperature is about 
0*3® below the correct freezing jioint the tube is removed from the 
beaker and the stirring continued. TIuto ensues a further fall 
in the thermometer reading until ico separates, whenmjion the 
temperature? rises to the correct freezing point. 'I'he ic<? is then 
melted autl the O])ei-ation reiieattul so as to obbiin a iiuiaii value. 
A known weight of the subsLinco is introduced ilinuigli the side 
tube, and the frec/ing jioint determined .as w'ith the jmre solvent. 
The difference of the readings gives the depmssion; and from tliis 
value, knowing tlio weight tlm solute and solvt'ut, and also 
the moltjcular dcjpression, the molecuhLr weight can be calculated 
from the formula given above. 

In th(! boiling point ap]xiralus of Beckmann tluj solviuit is tuei- 
lained in a tube fitted with side lubes to which spiral cond(‘n,s< is 
can be attacJied; the nock of the? tube carries a stopper thr(»u«h 
which passes a delicate diJTeroutial thermometer, v/hilst the l»ottoni 
is perforated by a platinum wire and conbiins glass beads, garia ts 
or platinum foil to (?nsure regular boiling. The tube is surrounded 
by a jacket mounted on an aslx.'stos l>ox, so that tJie hcjating 
is regular. In conrluctiiig a dt-termination tlie thermoim?ter is 
adjusted so that the boiling point of the pure solvent is near the 
bottom of tile scale. A known weight of tiio solvent is jdacitd in 
the tube, tlic thermometer is inserted (so tliat the liquid c(>ruj)let(‘J>' 

I covers the bulb), and the condens<jrs put into position. 'I'lie liquid 
! is now cautiously Imatod, and when the thermometer becomes 
stationary tiio boiling point is reached. The temjieraturo ha\'ing 
Ixien read, tlic apparatus is allo>verl to cool slightly, and tlx? obstirva- 
tion repeatetl, A known weight of the substance is now intro- 
tluced, and the srdntion so obtained trijated in the s.ime ja,shjon as 
the original solvent. 

A different procedure whtTt'in the boiling tube is Lifated, not 
directly, but by a stream of the vapour of the i>iire solvent, w’iis 
proiiosed by Sakiirai (Journ, Chem, Soo,^ 1892, Gi, p. 904)- Sakurai's 
api>aratus has been considerably modifietl, and the form now pi iiuii- 
pally used is essentially due to J-aiidsberger 1898, 31, p. .|Gi). 

The boiling vessel is simply a flask fitted with a delivirry tube, 
wliich is (umiiocttxl with tlie measuring tube. 1'his consists of a 
graduated tube fitted with a stopjiiT through which passes a 
mometer and an inlet lube reaching nearly to tlie bottom. Tlie 
measuring tube is surniundud by an outer tube which has an exit 
to a condenser at the side or bottom, communication being made 
bet^v^^c^n the measuring tube and jacket by a small hole near tlio 
top of the former. In outline the operation confiists in placing 
some solvent in th.e measuring tube and passing in va])our until 
the condensed liquid falls at the rate of one drop per second or two 
seconds. The temperature is tlujii read off. A known weigiit of 
the substance is iTitroduccjd and the boiling point (lett;rmined 
as before; but immediabdy the temperature is read the tijl)e must 
be disconnected, so that no more vaiioiir passtis over and so alters 
the concentration of the solution. 1'wo methods are in use for 
determining the fjuantity of the solvent, Landsberger weighed 
the tubt;; Walkt:r and Luinsden [Journ, Chem. Soc.^ 1898, 73, p. 502) 
graduated the tube and thus measured the volume c)l the solvent; 
in W, E. S. I'nnuT's apparatus [Joi4rn, Chem. Soc., 1910, gy, p. 1184) 
both the w(?ight and volume can bo determined. Whilst the 
calculations in both the Beckmann and Sakurai-Landsberger nmthods 
arc essentially the same? the “ molecular (devations difler aocortling 
as one deals with 100 grams or 100 cos. of solvent. In all these 
methods it is ntJCessary to carefully choose the solvent in order to 
avoid dissociation or assciciation. For example, most salts are dis- 
sociated in aqueous solution; and acids are bi-molecular in benzene 
but normal in acetic acid. 

Other methods arc available for dissolved substances such .as 
measurements of the osmotic pressure, lowering of the vapour 
pressure and diminution of solubility, but these are little used. 
Mention may also be made of Ramsay and Shield's method of 
finding the molecular weights of liquids from surface tension 
measurements. (See Chemistry : Physical.) 
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STOICS, a school of philosopher founded at the close of the 
4th century b.c. by Zeno of Citium, and so called from the 
Stoa or painted corridor (oroa irotKiAr;) on the north side of the 
market-place at Athens, which, after its restoration by Cimon, 
the celebrated paintcT Polygnotus had adorned with frescoes 
representing scenes from the Trojan W'ar. But, though it 
arose on Hellenic soil, from lectures delivered in a public place 
at Athens, the school is scarcely to be considered a product of 
purely Greek intelled, but rather as the firstfruits of that inter- 
action between West and East which followed the conquests 
of Alexander. Hardly a single Stoic of eminence was a citizen 
of an\’ city in the heart of Greece, unless w^e make Aristo of 
Chios. Cleanthcs of Assus and Panactius of Rhodes exceptions. 
Such lands as Cyprus, Cilicia and Syria, such cities as Citium, 
Soli. Ileraclea in Pontus, Sidon, Carthage, Sehiucia on the Tigris, 
Aparnea by the Orontes, furnished the school with its scholars 
and prc.sidents; 'Farsus, Rhodes and Alexandria became famous 
as its university towns. As the first founder was of Phoenician 
descent, so he drew mOwSt of his acllierents from the countries 
which were the seat of IlellcnisUc (as distinct from Hellenic) 
civilization; nor did Stoicism achieve its crowning triumph 
until it was brought to Rome, where the grave earne.stness of 
the national cliaracter could appreciate its doctrine, and where 
for two centuries or more it was the creed, if not the philosophy, 
of all the best of the Romans. Properly therefore it stands in 
marked antithesis to that fairest growth of old Hellas, the 
Ac:ademy, whi(d\ saw the Stoa rise aiid hill — the one the typical 
school of Greece and Greek intellect, the other of the Ilellenized 
East. and. under the early Roman Empire, of the whole civilized 
world. The transcendent genius of its author, the vitality 
and romantic fortunes of his doctrine, claim our warmest sym- 
pathies for Platonism. But it should not be forgotten that 
for more than four centuries tin? tide ran all the other way. 
It was Stoicism, not Platonism, that filled men^s imaginations 
and exerted the v, idcr and more active influence upon the ancient 
world at some of the busiest and most important times in all 
history. And this was chiefly because before all things it was a 
practical philosophy, a raliying-point for strong and noble 
spirits contending against odds. N evert hcles.s, in some dc|)art- 
ments of theory, too, and notably in ethics and jurisprudence, 
Stoicism has dominated the tliought of after ages to a degree 
not easy to exaggerate. 

The history of the Stoic school may conveniently be di\'ided 
in the usual threefold manner : the old Stoa, the middle or 
transition period (Diogenes of Selew’ia, Boelhus of Sidon, 
Panjietius, Posidonius), and the later Stoicism of Roman limes. 
By tJie old Stoa is meant the period {c, 304-205 B.c.) dowm to 
the death of Cliry.sippus, the; second founder; then was laid the 
foundation of theor\;, to which hardly anything of importance 
was afterwards added. Confined almost to Athens, the school 
made its way slowly among many rivals. Aristo of Chios and 
Herlilus of Carthage, Zeno’s heterodox pupils, Pcrsacus, his 
favourite disciple and housemate, the poet Aratus, and Sphaerus, 
the ad^*iscr of the Spartan king Cleomenes, are noteworthy 
minor names; ljut the cliicf interest centres about Zeno, Cleanthcs, 
Chr\sippus, wlio in succ.e.ssion built up the wondrous system. 
What originality it had — at first sight it would seem not much — 
belongs to these thinkers; but the Jo.s.s of all their works except 
the liyirm of Clcanlhes, and the inconsistencies in such scraps 
of informal ion as can be gleaned from unintelligent witnesses, 
for the most part of many centuries later, have rendered it a 
peculiarly difficult task to distinguish with certainty the 
work of each of tlie Uiree. The common standpoint, the relation 
to contemporary or earlier systems, with all that goes to make 
up the character and spirit of Stoicism, can, fortunately, be 
more certainly established, and may with reason be attributed 
to the founder. 

Zeno’s residence at Athens fell at a time when the great 
movement which Socrates originated had spent itself in the 
fitecottd gyration of his spiritual descendants. 
Neither Th%phrastus at the I-yceum, nor Xeno- 
crates and Polcroo at the Academy, nor Stilpo, who was drawing 


crowds to hear him at Megara, could be said to have inherited 
much of the great reformer’s intellectual vigour, to say nothing 
of his moral earnestness. Zeno visited all the schools in turn, 
but seems to have attached himself definitely to the Cynics; 
as a Cynic he composed at least one of his more important 
works, “ the much admired Republic,^* which we know to 
have been later on a stumbling-block to the school. In the 
Cynic school he found the practical .spirit wiiich he divined to 
be the great need of that stirring troublous age. For a while 
his motto must have been “ back to Socrates,” or at least 
back to Antisthenes.” The Stoics always counted themselves 
amongst the Socratic schools, and cimonizcd Anti.stlienes and 
Diogenes; while reverence for Socrates was the tie which united 
to them such an accomplished writer upon lighter ethical topics 
as the versatile Persaeus, who, at the capital of Antigonus 
Gonatas, w’ilh hardly anything of the professional philosopher 
about him, reminds us of Xenophon, or even Prodicus. Zeno 
commenced, then, as a Cynic; and in the developed system we 
can point to a kernel of Cynic doertrine to which various philo- 
sophemes of other thinkers (more especially Heraclitus and 
Aristotle, but also Diogenes of Apolloniu, the Pythagoreans, 
and the medical school of Hij)pocrates in a le.sser cl(‘giTo) were 
add(ul. Thus, quite apart from the general similarit)' ol ilieir 
ethical doctrine, the Cynics were materialists; they wx're also 
nominalists, and combated the Platonic ideas; in their tluioiy 
of knowledge they made use of ” reason ” (Aoyos), which was 
also one of theur leading ethical conceptions. In all tlie.se par- 
ticulars Zeno followed tlicm, mid the last is the more imporhuit, 
because, Clirysippus having adojited a new' criterion of trull i — 
a clear and distinct jierception of sense— it is only from casual 
notices w'e learn that the elder Stoic.s had approximated to 
Cynicism in making riglit reason the standard. At llie same 
time, it is certain that the main outlinc.s of the characteristic 
physical doctrine, wiiich is after all tlie foundaliun of tlieir 
ethics and logic, were the w^ork of Zeno. The Logos, which 
had been an ethical or psychological principle to Uu; C>'nics, 
received at his hands an extension throughout the nat ural world, 
in which Heraclitcan influence is unmistakable. Reading tjie 
Ephesian doctrine with the eyes of a Cynic, and the Cynic cihics 
in the light of Heracliteanism, he came to formulate his dis- 
tinctive theory of the universe far in advance of cither. In 
taking this immense stride tmd identifying the Cynic ” reason,” 
w'hich is a law for man, with the “ reason ” wiiicli is the law' of 
the universe, Zeno has been compared with Plato, wiio similarly 
extended the Socratic general notion ” from the region of 
morals— of justice, temperance, virtue — to embrace all objects 
of all thought, the verity of all things tliat arc. 

If the recognition of physics and logic as tw^o studies cck 
ordinate w'ilh ethics is .sufficient to differentiate the mature 
Zeno from the Cynic author of tjie RepubUCj no less 
than from his own heterodox disciple Aristo, the 
elaboration on all sides of Stoic natural pliilosophy belongs to 
Cleanthes, who certainly was not the merely decile and receptive 
intelligence he is si)mctimcs represented as being. lie carried 
(Ml iuicl completed the assimilation of Hcruclitean doctrine; 
but lii.s own contributions w'ere more distinctive and original 
than those of any other Stoic. Zeno’s seeming dualism of God 
(or fonx?) and formless matter he w'os able to transform into tlie 
lofty pantheism wEich breathes in cvciy^ line of the famous 
hymn to Zeus. Heraclitus had indeed declared all to be in 
flux, but W’e ask in vain w'hat is the cause for the unceasing 
process of his ever-living fire. It was left for Cleanthcs to 
discover this motive cause in a conception familiar to Zeno, 
as to Uic Cynics before him, but restricted to the region of 
clhics-^the conception of tension or effort. The soul of the 
sage, thought the Cynics, should be strained and braced for 
judgment and action; his first need is firmness {tlrovta) and 
Socratic strength. But the mind is a corporeal thing. Then 
followed the flash of genius : this varjdng tension of the one 
substance everywhere present, a purely physical fact, accounts 
for the diverse destinies of all innumerable particular things; 
it is the veritable cause of the flux and process of the univcrsci 
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Herein !tcs the key to the entire system of the Stoics, as 
Clerjithes’s epodi-making discovery continually received fresh 
applications to physics, ethics and epistcmolojg}\ Other of his 
innovations, the outcome of his (rrude materialism, feund less 
favour with his successor, who declined to follow him in iden- 
tifying the primary substmice wiUi fire, or in tracing all vitality 
to its ultimate source in the sun, the “ ruling power ” oi“ the 
world — a curious anticipation of scientific truth. Yet under 
this poetical Heraclitcan mystic the sohoed was far from 
flourishing. The eminent tt?achcrs of the time are smd to have 
been Aristo, Z(ino’s heterodox pupil, and Av(H?siki-., who in 
Plato s name broight Megarian subtleties and r>'rrhonian 
agnosticism to liea; upon the intruding doctrine; and after 
a vigorous upgrowth it seemed not unlikely to tlie out. From 
all danger of such a fate it was rescued by its third grciit 
teacher, Chrysippus; “ but for Chrysijipus there had been no 

Zeno had caught the pnictlc.iil spirit of bis ago — the (losing 
for a popular pliilosophy to meet individual iiucds. Lut there 
us smother tendency in post- Aristotelian thi)iigiit 

fys ppus, — upon autliorily and siibstitiile learning 
for ind<'pen(iOiit research — vrhich grew stronger just in pro~- 
pL)rticui as the fresh interest in tlie pniblemsi of Iho. universe 
and the zeal for disco* very declined — a shadow, wc nay call it, of 
tiic coming Scholasticism thrown a Ihnusand years in advance. 
'Ilie representative of this t(‘ndenc\', ('hry-i»>pus, acklrcsscd 
himself to Iht! cc.ngcnial task of as: :iTTi Hating, dcvclOj)ing, 
systcinutizing tl)(5 doctrines bcjqiicathcd to hini, ajid, above 
all, securing t,h.em in their stereotyped and final form, not 
.simply from the assaults of the past, but, as idler a h^ng and 
.successful career of controvC'Vy and p( leniiciil aiilhon liip he 
fondly ]aj})(;d, from all possible Ji.tluc]: in iLe future. To )iis 
ptjrsonal characteristics can be tra<'ed the liair-sphtting iintl 
formal p<?dant.ry which ever afterwards narl.cd the uctiviiy 
the school, the dry n‘pcllcnt technical pr(:(n:duro of the Dialeo 
ticians par excellence, as ihe\' \s\:\v called. lie created their 
formal logic and contributed much Unit v/as of value; to their 
psycholog:y and epistemologv' ; but in the main Iiis work was 
to neNv-laix'l and ne\^'-arnlT^ge in every dcprclment, and to 
hwisli most care and attcjition on the kasl ini]), riant parts* 
tb.e logical terminolog\' and the refutation of fallacies, ur, us 
his opponents declared, the excogitation of falhw'i<;s which 
even he could not refute. In iiis Republic Zeno had gone so 
far as to declare the roudme (;du(;atif.'n cd' t].c day (r.g. nuithe- 
inatics, grammar, &:c.) to he of no use. Such Cynic crudity 
Chrysiy)pus rightly judged to be out of keeping with the re- 
quirements of a great dogmatic scho(?l, and lu? laboured on all 
sides after thoroughness, erudition and scientific cjirtplcteiiess. 
In short, Chrysippus made the SL<nc syslem wliat it was, and 
as he left it wc proceed to dejsoribe it. 

And firil we will inquire, What is philoscphy ? No idle 
gratification of curiosity, as Aristotle fabled cd' his life intcl- 
Conc0pnoa (which w’ould be but a disguise for refined 

afPbiJo* pleasure), no theory divorced from practice, no 
9ophy. pursuit of science fijr its own sake, but knowledge 

so far forth as it can be realized in virtuous action, the 
learning of virtue by exercise and effort and training. So 
abs(dulely is the ** rare and priceless wisdom ” for which y,x 
strive identical with virtue itself that the three main divisions of 
philoscphy current at the time and accepted by Zeno— logic, 
physics and ethics — arc defined as the mest generic or com- 
prehensive virlues. H(;w otherwise could they claim our atten- 
tion ? Accordingly Aristo, holding to Cynicism when Zeno 
himself had got beyond it, rejected two of IJiese parts of philo- 
sophy as useless and out of reach — a divergence which excluded 
him from the school, but strictly consistent with his view that 
ethics alone is scientific knowledge. Of the three divisions 
logic is the least important; ethics is the outcome of the whole, 
and historically the all-important vital element; but the foun- 
dations of the wliole system are best discerned in the science of 
nature, which deals pre-eminently with the macrocosm and the 
microcosm, the universe and man, including natural theology 
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and an anthropolog}’ or psychology, tlie latter forming the direct 
introduction to ethics. 

The Stoic systtmi is in brief: {a) materialism, {h) d\mamic 
materialism, lastly (t*) mcuuMii or pantheism. («) The first 
of these characters is desci'ibed by anticipation in 
Plato’s Sophist (246 C scq.), w liere, arguing with those 
“who drag i‘vt;rylhiu[; down to the corporeal” (cru)iui)^ the 
Eleatic stranger would f.uu pvo\'t; to them the existence ot st)me- 
lliing incor|X)roal, as fcdlows. “ 'rhey admit the existence of 
an animate body. Is soul then sc.im'ihing existent {ovma)? 
Yes, And the qualities of s(uil, as justice aud wusdom- arc 
they visible and tangible ? No. Do ilioy tiion exist? They 
ate in a dilemma.” Now, however etfecnive against Plato's 
contemporary (ynies or Alomists, tlie reasoning is thrown 
away upon tlie Stoic's, wjio tak(‘ b(^^dly the one liorn itf this 
(lijcmma. That qualities of bodies (and therefore of the 
corporeal soul) exist thtw do not deny; but Day asseit most 
uncoiTiproiui: irigly that they arc one and all (wisdom, jn.stlcc, 
tkc.) corporeal. And the}' s1i*englhen tjieir poidtion b\- taking 
Plato’s (^WTi definiti(;n (247 D), namely “ being is tlxit which 
hp the power to act or be jutted iqxm,” and turning it against 
him. pbr this is only true of Pody ; acti*'ri, 
except by contact, is inconceivable ; aud li^y rcduc'c * ^ 
every form of causation to llie elliciont cause, wliieli liuplio-i 
the conimunicalion of motion from one body to auotlicr. Again 
and again, therefore, only Pody exists, 'liu; most real icu.liiies: 
to Plato and Aristotle liad Ixeii thonghl and the objecl:> < f 
ihought, roi)« and vooyra, w'hethcT abstractcrl fn iii sens-il/c. 
or inheix'nt in “ matter,” as tlie incf'gnizaldo basis of all concreu: 
exist cnc(;. But tl\is was too great an elTort to last long. Stitk 
spiritualistic theories were n(/W'here really mri'iitainul aficr 
Aristotle and oulsidi; the circle of his immediate fi'llowxr;;. 7 be 
reactum came and left nothing of it all; for five centuries the 
dominant lone of tlie older and the. newer schools alike w;w 
frankly materialistic, “ If,” says Arislolle, “ thcTe h ru» 
other siibst.'inco but the organic su.bstances of nature, ph,y.si(;s 
will l.M^ the highest of th science.s/’ a conclusion v/hic'h passed 
for axi<*mal:lc until tin; ri.se of N(‘oplalonism. The aual.,gues 
t))crefc»re of metardiysical problems must be sought iii plivsii^s; 
j)articularly that probh'm of the caiis(?s of tlniigs for whi('h 
th.c Platonic idea mid the Peripatetic “constitutive ftTm ” 
had i>een, each in its turn. receivt*d ;:olntions. (h) 

]^>ut the doctrine that all existence is conflm’d withi!i 
the limits of the sensible universe— thr.t there is no l)eing save 
ccjrporeal being or body — d(>ers not suffif’e to chivi'act.orixe the 
Stoic system; it is no le.s.s a doctrine of llie Epicureans. It is 
the idea of tension or torii('ity as the e.ssenlial attribute of body, 
in contradistinction to passive inert rnatUT, vvhich is disi inctively 
Stoic. The Epicureans leave unexplained tlie jirimc.ry con- 
stitution and first movements of their atoms or elcnu'nfai 
solids; chance or declination may account for them. Nenv, to 
the Stoics nothing passes unexplained ; llierc is a reason (Aoyo^) 
for everything in nature. Every thing which exists is at once 
capable of acting and being acted ujum. In everything that 
exists, thc;r(‘fore, even the smallest particle, tlicre are these 
two principles. By virtu of the passive priiiciplc the thing is 
susceptible of motion and modification; ii: is matter which 
determines substance (omnn). The active princi]>lo makes the 
m.at.ter a given determinate thing, characterizing and qualifying 
it, v/hence it is termed (juality (ft-otuT-i/s). For all that is or 
happens there is an immediate cause or antcjcedeni; and as 
“ cause ” means “ cause of motion,*' and only body can act 
upon body, it follows that this antecedent cause is itself as truly 
corporeal as the matter upon which it acts. Tiiu.s wo are led 
to regard the active principle “ force ” as everywhere co- 
extensive with “ matter,” as pervading and permeating it, 
and together with it ocaipying and filling space. This is that 
famous doctrine of universal permeation (k/xIo-i? St’ oAov), by 
W'hich the axiom that two bodies cannot occupy riie same space 
IS practically denied. Thus that harmony of separate doctrines 
which contributes to the impressive simplicity of the Stoic 
physics is only attained at the cost of offending healthy commoii 
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sense, for Body itself is robbed of a characteristic attribute. A 
thing is no longer, as Plato once thought, hot or hard or bright 
by partying in abstract heat or hardness or brightness, but by 
containing within its own substance the material of these 
qualities, conceived as air-currents in various degrees of tension. 
We hear, too, of corporeal days and years, corporeal virtues, 
and actions (like walking) which arc bodies (erw/xara). Obviously, 
again, the Stoic quality corresponds to Aristotle’s essential 
form; in both systems the active principle, “ the cause of all 
that maticr becomes,” is that which accounts for the existence 
of a g!\'en concrete thing (A.o)jos overtax). Only here, 
instend of assuming something immaterial (and therefore un- 
verifiable), we fall back upon a current of air or gas {irvtv^a)] 
the essential reason of the thing is itself material, standing to 
it in the relation of a gascjous to a solid body. Here, too, the 
reason of things — that which accounts for them — is no longer 
some? external end to which they are tending; it is something 
acting within them, a spirit deeply interfused,” germinating 
and developing as from a seed in th(? heart of each separate thing 
tliat exists (koyoq (rTrep/iartKov). By its prompting the thing 
grows, develops and decays, while this germinal reason,” 
the element of qualily in the thing, remains constant through 
all its changes, (c) What then, we ask, is the relation between 
the active and the passive i)rinciplcs ? Is there, 
or is there not, an essential distinction between sub- 
stance or matter and j)erv'ading force or cause or 
Here the Stoa shows signs of a development of 
Zeno began, perhaps, l)y adopting the formulas 
of the Peripatetics, though no doubt with a conscious differ- 
ence, postulating that form was always attach(?d to matter, 
no less than matter, as known to us, is everywhere shaped or 
informed. Whether he ever overcame the dualism which 
the sources, such as they are, unanimously ascribe to him is 
not clearly ascertained. It seems probable that he did not. 
But wc can answer authoritativ(?]y that to Cleanthes and Chry- 
sippus, if not to Zeno, there was no real diffen?ncc between 
matter and its cause, which is always a corporeal currc?nt, and 
Monism. therefore matter, although the finest and suhtk‘st 
matter. In fact they hava reached the final result 
of unveiled hylozoism, from whi(?h the distinction of the active 
nnd passive principles is discerned to be a merely formal con- 
cession to Aristotle, a legacy from his dualistic doctrine. Ilis 
technical term Form (cKos) they never use, but always Reason 
or God. This was not the first time that approaches had been 
made to such a doctrine, and Diogenes of Apollonia in particular 
was led to oppose Anaxagoras, who distinguished Nous or 
Thought from every other agent within the cosmos wliich is its 
work i)y postulating as his first princij)le something which should 
be at once pliysical substratum and thinking being. But 
until dualism had l^cen thought out, as in the Peripatetic school, 
it was impossible that monism (or at any rate materialistic 
monism) should be definitely and consciously maintained. 
One thing is certain : the Stoics proN^ided no loophole of escape 
by (‘nlrenching upon the ** purely material ” nature of matter; 
they laid down w'ith rigid accuracy its two chief properties — 
extension in three dimensions, and resistance, both being traced 
back to force. There w^ere, it is true, certain inconsistent 
conceptions, creations of thought to w^hich nothing real and 
external corresponded, namely, time, space, void, and the 
idea expressed in language (ktKTdv). But this inconsistency 
was covered by another ; though each of these might be said 
to be something, they could not be said to exist. 

The distixicium of force and matted is then something transitory 
iind.^ative. Its history w'ill serve as a sketch of the cosmogony 
r trn mt ^hey loo, like earlier philosophers, 

j^ave their *' fairy talcs of science." Before there was 
lieaM i or earth, there was primitive substance or Pneuma, the 
everiM^g presupposition of particular things. This is the totality 
of alL wsicncc; out of it the whole visible universe proceeds, 
to be again resolved 'into it. Not the less is it the 
cnUjJiit force, or deity, which develops and shapes this universal 
or cosmos. To the question, What is God ? Stoicism rejoins, 
Wliat is God not? In this origini^ftate of Pneuma God and the 
world are absolutely identical. Blfkm’^en then tension, the essential 


attribute of matter, is at work. Though the force working every- 
where is one, there arc diversities of its operation, corresponding to 
various degrees of tension. In this primitive Pneuma there must 
reside the utmost tension and heat ; for it is a fact of observation 
that most bodies expand when heated, whence wc infer that there 
is a pressure in heat, an expansive and dispersive tendency. The 
Pneuma cannot long withstand tliis intense pressure. Motion 
backwards and forwards once set up pes to cool the glowing mass of 
fipy vapour and to weaken the tension. Hereupon follows 1 he first 
differentiation of primitive substance — ^thc separation of force from 
matter, the emanation of the world from God. The germinal world- 
making powers {(rirtpixariKo\ '"’hich, in virtue of its tension, 

slumbered in Pneuma, now proceed upon their creative task. The 
primitive substance, be it remembered, is not Heraclitus’s fire 
(though Cleanthes also called it flame of fire, any mure than 
it is the air or “ breath " of Anaximenes or Diogenes of Apollonia. 
Chrysii)pus determined it, following Zeno, to be fiery breath or 
ether, a spiritualized sublimed intermediate element. Tlie cycle 
of its transformations anti successive condensations constitutes’ the 
life of the universe, the mode of existence proper to finite and 
particular being. For the universe and all its parts are only 
differtmt embodiments and stages in that metamorjiliosis of primi- 
tive b(}ing which Heraclitus had called a progress up and down 
Usof udrto). Out of it is separattKl, first, elemental fire, tlui 
fire w'hich we know, which burns and destroys; anti this, again, 
condenses into air or aerial vapour; a further step in tliij dow'nward 
path dcrivtis water and earth from the solidification t)f air. At 
every stage the tlegn?e of tension requisite for existence is slacktuied, 
and the resulting element approaches more and more to “ inert " 
matter. But, just as one clement does not w^holly pass ovt‘r inta 
another only a part of air is transmuted into W’atcr or eartli), 
so the Pneuma itsedf does not wholly J)ass over into the ehum-ntp. 
The residue that remains in original purity with its Iciisioii yet 
undiminished is the (?ther in the highest sphere of tlu? visible Jieavi’ns, 
tmcircling the world of which it is lord and head. From the ehunents 
the one substance is transformiul into the multitude of indix iilual 
things in the orderly universe, which again is itself a living thing 
or being, and the Ibuiuma pervading it, and conditioning life and 
growth everywhere, is its soul. But this process of differcnliation is 
not eternal; it continues only until the timers of the restoration of 
all things. For the world w’hich has grown up will in turn chfcav'. 
The tension which has been relaxed will again bt‘ tightened; tliere 
will be a gradual resolution of things into eliuncmts, and of elements 
into the primary substance, to be consummated in a general confla- 
gration when once more the world will be absorbed in God. Then 
in due order a new cycle of develojnneiit begins, reproducing the last 
in <jvery minutest detail, and so on for ever. 

'J'he doctrine of Pneuma, vital brt?ath or " spirit," arose in flie 
medical schools. The sim])l(?st reflection among savag(‘s and half- 
civilized men connects vitality with the air inhaled in" 
respiration; the disci])les of Hippocrates, without much Pneuma. 
modifying this primitive b(die1, explained the maintemance of \ ital 
warmih to be the function of tht? breath within the organism. I ii the 
time of Alexander the (ln?at Praxagoras discovcTurr the distinction 
between the arteries and the veins. Now in the corj)sc tlie former 
arc enqjfy; lumce, in the light of these procouceptions they wt'ie 
dtuilared to be ^'cssels for conveying Pneuma to the different parts 
of the body. A generation afterwards JCrasistratus made this the 
basis of a new tlu^ory of cli.seases and their treatment. Vital sinrit, 
inhaled irom the outside air, rushes through the arteries till it 
icache.s the various centres, especially the brain and the lieart, and 
Ihen^ causes thought and organic movement. But long before this 
the ])(?culiar character of air had been recognized as something 
intt!rm(*diate to the corj)oreal and the incorporeal : when Diogenes 
of Apollonia revived the old Ionian hylozoism in opjiosition to the 
dualism of Anaxagoras, he made this, the typical cxamjile of matter 
in the gaseous state, his {me ehmitmt. In Stoicism, for the moment, 
the two conceptions are unittid, soon, however, to diverge — the 
medical ctincejition to receive its final development under Galen, 
while the philosophical conception, passing over to Philo and ollier.s, 
was shapcul and modified at Alexandria under the influence of 
Judaism, whcmc(; it played a great part in the dcvelojiments of 
Jewish and Christian theology. 

The influence upon Stoicism of Heraclitus has been differently 
conc(Mved. Sicbcck would reduce it within very small dimensions, 
but this is not borne out by the concist^ history found at to 

H(jrculancum (Index here., eu- Comparetti, col. 4 s{?q.). ^ * 

They substituted primitive Pntmma for his primitive 
fire, but so far as thc?y are hylozoists at all they .stand upon the 
same ground with him. Moreover, the commimtarics of Cleanthes, 
Aristo and Sphacrus on Hciraclitean writings (Diog. Lacr. vii. 174, 
ix. 5, J5) point to common study of these writings un<ler 
Zeno, cithers again (e.g. Lassalle) represent the Stoics as merely 
diluting and distorting Heracliteanism. But this is altogether 
wrong, and the proofs offered, when rightly sifted, are often seen to 
rest upon the distortion of Ilcraclitcan doctrine in the reports of 
later waiters, to assimilate it to the better known but essentially 
distinct innovations of the Stoics, In Heraclitus the constant ffux 
is a metaphysical notion replaced by the interchange of material 
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^ elements which Chrysippws stated as a simple proposition of physics. 
! Heraclitus offers no analogy to the doctrine of four (not three) 
- elements as different grades of tension; to the conception of fire and 
air as Uie “ form/* in Aristotelian terminology, of particulars; nor 
tto the function of organizing fire which works by methodic plan 
.to produce and preserve the world (irOp 

yfvefftv K^ciAov). Nor, again, is there any analogy to the peculiar 
Stoic doctrine of universal intermingling (Kpaffis 81 8Xoi;). The 
two active elements interpenetrate the two lower or more relaxed, 
winding through all parts of matter and so pervading the greater 
masses that there is no mechanical mixture, nor yet a chemical 
combination, since both ** force ** and “ matter ” retain their relative 
characters as before. Even the distinction between *' force ** and 
“matter*’ — so alien to the spirit of Heraclitus — is seen to be a 
necessary conseiquencc. Once assume that every character and 
])ropcrty of a particular thing is determined solely by the tension 
in it of a current of Pneuma, and (since that which eaustjs currents 
in thci thing cannot be absoluttdy the same with the thing itsc‘lf) 
Pnenma, though pre.sent in all things, must be asserted to vary 
indefinitely in quantity and intensity. So condensed and coarsened 
is the indwelling air-current of inorganic bodies that no trace of 
elasticity or life remains; it cannot civen afford them the power of 
motion; all it can do is to hold them together Zvuafjiiv), 

and, in technical language, Pnenma is pres(‘nt in stone or metal 
as a retaining principle (f{is — hold), (‘xplaining the attribiit(‘s 
of continuity and numerical identity i)vwixivo) which 

even these natural substances possess. In plants again and all 
the vegetable kingdom it is manifest as something far purer and 
possessing greater tension, called a “ nature,*' or yainciple of growth 
{tf>6<ris). Furth(jr, a distinction was drawn between irrational 
animals, or the brut(J creation, and the rational, i\e. gods and men, 
leaving room for a divergence, or rather tle\'elopm(*iit, of Stoic 
opinion. The older authorities concechul a ^'ital ] »rinci] )le, but denied 
a soul, to the brutes ; animals, th(^y say, are but not 
Later on much evidence goes to show that (by a divergence from 
th(i orthodox standard perhaps due to J^latonic infliumce) it was a 
Stoic tenet to concede a soul, though not a rational soul, thnaigliout 
the animal kingdom. To tliis higher manifestation of Pnenma can 
be traced back the “ csiirits animaux " of Descartes an<l Linbnitz, 
which continue to ])lay so great a part even in Locke. The. universal 
piesence of Pneuma was confirmed by observation, A certain 
warmth, akin to the vital heat of organic being, seems 1.o be found 
in inorganic nature *. vajKiurs from the earlli, hoi sailings, sparks from 
the flint, were claimed as the last renmaiiL of Pneuma not yet utterly 
slackened and cold. 'J'hc^y appcwiled filso to the velocity and dilata- 
tion of aeriform bodicfs, to -whirlwinds and inflated balloons. The 
Logos is quicksand pow(;rful, and .shar])er than any two-edged 
sword, piercing even to the dividing asundt'f of tluj joints and marrow. 
Tension itself Cleanthes defined as a fi<'rv stroke {vKriy^ •irupos); 
in his hymn to Zeus lightning is the symbol of divine activity. 
Take the fundamental ))roi)erties of body — extension and resistance?. 
The former results from distance; but distances, or dimen.sions, 
are straight lines, i.e. lines of greatest tension (tb- iiirpor rfrafAtpyj). 
Tension jiroduces dilatation, or increase in distance. Kesistance, 
again, is exjflaiiiud by cohesion, which imjilies biiuliug force. Again, 
the primary substance has rectilint'ar motion in two dinHd ions, back- 
wards and forwards, ajt once a coiideiisatioii, which ]»roduct;s cuhcsiiui 
and substance, and a dilatation, the cause of extension and qualities. 
How near this comes to the scientific truth of attraction and repul- 
sion need haixlly be noted. From the astronomers tins Stoics 
borrowed their picture of the universe — a plenum in the form of a 
scries of layers or concentric rings, first the ek^moiits, then tlu; 
planetary and stellar spheres, massed round the earlli as centre*— a 
picture which dominated the imagination of men liKun the days of 
Eudoxus down to those of Dante or even Copt:rnicus. As to the 
physical constitution of bodies, they were content to reproduce the 
Pcri})atctic doctrine with sliglit modifications in detail, of hardly 
any importance when compared with tlie cliange of sjnrit in the 
doctrine taught. But they rarely jiroseciited researches in physics 
or astronomy, and the newly created sci<;iices of biology and compara- 
tive anatomy received no ad<?(fuate recognition from tiiein. 

If, however, in the .science of nature the Stoics can lay claim 
to no striking originality, the case is different when we come 
Phi science of man. In the rational creatures — 

sye oogy* — Pneuma is manifested in a 

high degree of purity and intensity as an emanation from 
the W'orld-soul, itself an emanation from the primary sub- 
stance of purest ether— a spark of the celestial fire, or, 
more accurately, fiery breath, which is a mean bt;tween fire 
and air, characterized by vital warmth more than by dryness. 
The physical basis of Stoic psychology deserves the closest 
attention. On the one hand, soul is corporeal, else it would have 
no real existence, would be incapable of extension in three 
dimensions (and therefore of equable diffusion all over the body), 
incapable of holding the body together, as the Stoics contended 
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that it does, herein presenting a sharp contrast to the Epicurean 
tenet that it is the body which confines and shelters the light 
vagrant atoms of soul. On the other hand, this corporeal thing 
is veritably and identically reason, mind, and ruling prinriple 
(\oyo5,vov9, riyefiovLKov); in virtue of its divine origin ('Icanthcs 
can say to Zeus, “ We too are thy offspring,” and a Sc'neea can 
calmly insist that, if man and God are not on perfect ccjimiiiv, 
the superiority rests rather on our side. What God is for the 
world that the soul is for man. Tlic ('osmos must be conc(‘i^'('cl 
as a single whole, its variety being referred to varying .stages 
of condensation in Pneuma.^ So, too, the human soul must 
possess absolute simplicity, its varying functions being <-on- 
ditioned by the degrees or species of its tension. It follows 
that of “ parts ” of the soul, as pre\n()us thinkers imagined, 
there can be no question; all that can consistently be maintained 
is that from the centre of the body — the li(‘art — seven distinct 
air-currcnts are discharged to various organs, which arc so 
many modes of the one soul’s activity.' The (aliical e()iisec|iiences 
of this position will be .seen at a later stage. With this psy- 
chology is intimately connected the Stoic theory 
of knowledge. From the unity of soul it follows 
that all psychical jirocesses— sensation, assent, 
impiilst* — proceed from reason, the ruling piirt; that is to 
.say, there is no strife or division : the one rational soul alone 
has sensations, assents to judgments, is impelled towiirds 
objects of desire just as niiK'h as it thinks or reasons. Not. 
that all tliesc powers at once reach full maturity. The soul 
at first is void of content; in the embryo it has not (Ie\a‘ln;)ed 
beyond the nutritive prineiple of a plant (0iW) : at birth 
the “ruling part” is a blank tablet, allhougli ready pripitrcd 
to receive writing. This excludes all possibility of innate ideas 
or any faculty akin to intuitive reason. The .source of all (»iir 
knowledge is expiTience and discursive thougdit, whic’h manipu- 
lates the materials of sense, (hir i(li‘a.s are copied from stored- 
up stmsations. No other theory was possible upon the 
foundation of the Stoic physics. 

Note the ))ai‘allel between the macroeosm ami the mioroeo.an. ' 
The soul of tlie world fills and peni?traies it : in like manner llie 
Imman soul pervades and breathes through all the, body, infoj-iuiiig 
and guiding it, Hianq)ing tlie man with his essential character oi 
rational. Tliere is in both alike a ruling ]>art, though this is situate 
in the human lieart at tlie centre not in the. brain, as tin? anali.>gy 
of the celestial ether would suggest. Finally, the .same eaiise, a 
relaxation oi tension, accounts for sleep, decay and death of luau u.nd 
for the liissolutioii of the world; after death tlie di.semhotlieil .siuil 
can only maintain its sejiarale exist.t;neii, evi^n for a limited time, 
by mounting to that region of the universe whicli is akin to its natui c. 
It was a iiioi^t point whetlier all souls .so sur\’jve, as Cleantiu-?> 
thought, or the souls of tlie wise and goorl alone, whieh w;i,s the 
o])inion of Chrysipi)us; in any case, sooner or lu.t;er individual .siuils 
are merged in tlie .soul of the universig Irom which they jji-oref de I. 
'J‘he relation of the soul of the univer.se to (lod is quit** ch-.'ir : it 
is an inherent ))ro])erly, a mode of llis activity, an eniueiu?e or 
emanation from the fiery ether whicli siirrounds tlie niiiviT.se, 
Iieiietrating and jiermeating it. A Stoic might consistently main- 
tain that WorltbSoul, Providence, Destiny and (lerminal Keason 
are not nitre synonyms, for they exjiress diflereiit asj'ects of Clod, 
diflerent relations of (i()d to things. We fiiul ourselves on the veigt; 
of a systtmi of abstractions, or “ attributes turned into entiti'*s," 
as barren as any excogitated in medieval tinajs. In a certain 
sense, Scholasticism began with Chrysippus. d o iiostulate different 
substances as underlying the diflerent forces of nature would have 
been to surreiitler the fundamental tliouglii of Die .systtJin, What 
really *5— the I’neiima — ntsither increases nor diminishes; but its 
modes of working, its diflerent currents, can be convenic’ tly 
distinguished and enumerated as evidence of so many distinct 
atti'ibutes. 

One inevitable consequence of materialism is that subject and 
object can no longer be regarded as ont; in the act of perception, as 
I*lato and Aristotle tended to assurntJ, however imper- p entlon 
fectly the assumption was carried out. The presumj)- ' 
tiou of some merely external connexion, as between any other 
two coriioreal things, is alone admissible, and sciiiie form of the 

1 These derivative powers include the five senses, speech and the 
reproductive faculty, and they bear to the .soul the relation of 
qualities to a .substance. 'I'lie ingenious es.say of Mr R. D. Archer 
Hind on the Platonic psychology {Journ, of Phil. x. 120 ) aims at 
establishing a parallel unification on the spiritualistic side; ci. 
Rep. X. 6x2 A. 
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representative hypothesis is most easily called in to account for 
perception. Tlie Stoics explained it as a transmission of the per- 
ceived quality of ^e object, by means of the sense organ, into tlu; 
p( 3 roipieiit's mind, the quality transmitted appearing as u disturb- 
ance or impression upon the corporeal surface of that “ thinking 
tiling,” tlic soul. Sight is taken as the typical sense. A conical 
pencil of rays diverges from the j)upil of the eye, so that its base 
co\'ers the object seen. In sensation a presentation is conveyed, 
by an air-current, from the sense organ, here the eye, to the mind, 
v.c. the soul's " ruling part ** in the breast; tiie presentation, beHjdt3s 
attesting iLs own existence, gives further infonnation of its object — 
\-isibl'? colour or size, or wliaicver be the quality in the thing seen. 
Thiit Xeno and Cleanthes crudely compared this prc;scntation to 
tlie impression which a seal bears upon wax, with protuberances 
and indentations, while Chrysiy)]ms more prudently detwmined it 
vagu(. l\' as an occult niodiiicalion or “ mode ” of mind, is an intoresl- 
iiig luit not intrinsically important det?iil. But the mind is no mere 
yi.LSsivc recipient of impn;ssions from without, in the view of the 
Stoics. Their analysis of sensation supyjoses it to ixja<it, by a 
^'a^iatiou in tension, against the current from the sense-organ; 
and this is tlie mind's assent or dissent, which is inscy)arable from 
the s(‘use presentation. The contents of exj[)erieuce are not all 
abi:o true or valid: hallucination is jjossiblc; iicre the Stoics join 
issue with Epicurus, It is necessary, tlierefore, that assent should 
not be given iudiscriininatdy ; w'e must determine a criterion of 
truth, a syiecial fornud ter.t ivhercjby r««ison may recognize tlie 
mert'ly ydaiisible and hold fast tlui true. In an earlier age such 
5Ui intpiiry would ha*v(‘ se(*med superfluous. To I’lato and Aristotle 
the nature juid oy-ieration of thought and reason constitute a suffi- 
cient criterion. Since tlieir day not only had the o])y)osiiion Ijctw'een 
.sense and reason broken down, but the reasoned sct;y)ticism of 
Pyrrho and Arcesilaiis had mtide the imyiossibility ot attaining 
truth the ])rimary condition of wdl-being. Vet tlu3 standard which 
ultimately douml accey>tan(:e in the Stoic school was not i>ut forward, 
in that form, by its foimdtT. Z(‘no, we have reason to believe, 
ailopto<l the Cyiiic Logos for his guidance to truth as well as to 
morality. As a disoii)le of the Cynics he must have slartetl with a 
theory of knowledge .somewhat like that dcv<.!loy>ed in tlio third part 
of Plato’s TIheaeletus (201 C scq.) — that simi)le ideas are given by 
sense, whereas ” oyunion," whicli is a comy»lex of simple idcias, only 
becomes knowledge when joined with J^ogos. We may further 
snppos(‘ that thv more ob^'i()us of Plato's ob lections had led to tlio 
correction of ” reason " into ” riglit reason.^' However that may 
be, it is certain from AristothJ {Nic\ Etlu vi. 13, 1144I), 17) that virtue 
was defined as a ” habit ” in accordance with right reason, and 
from Diog. Laer. vii. 54 that the earlier Slt)iiis m;ide right reason 
the standard of truth. The law' which regulates our action is thus 
the ultimate criterion of what we know — i)ractical know-lodge being 
uiuh'rstood to be of yiarumomit importance. But this criterion 
w’as op<‘n to the persist('nt attacks of Epicureans and Academics, 
w'ho made chjar (1) that reason is dcy'iendent iq)on, if not dorivecl 
from, sense, and (2) that the utterances ot reason lack consistency. 
Ciirysiyqjus, therefore, conceded someUiing to his oppon<mts when 
he substituted forthelvOgos the new standards of sensation [ata-Oijffis) 
and general concoy^tion (trp()\ij\f/ts ~ anticipation, the generic 
t\7)e Jormed in the mind unconscionsly and spontaneously). At the 
same time he w-as more clearly defining and safeguarding his yirede- 
etjssors' position. For reason is consistent in the general conception.s 
W’h(*rein all men agree, b< 3 cause in all alike they arc of spontaneous 
growth. Nor was the term sensation sufficiently definite. 'The 
c /# Chiw'sipynis fixed uyjoii a certain characteristic 

Trth^ of true presentations, w’hich he chmoted by the much 
“ * disjmtecl term ” apprehensive " (Kara\if}Trriie^ tpapraaia). 
Provided the sense organ and the mind be healthy, yirovitled an 
external object be really seem or heard, the yircsentition, in virtue 
of its clearness and distinctness, has the }>ower to (extort the assent 
which it always lies in our power to give or to withhold. 

Formerly this technical plirase was explained to mean ** the 
jierceiition w'hich irresistibly comiicls tht; subject to assent to it 
as true.” But this, though apiiarently supported by Sextus JCmjiiri- 
cus (Adv, Math. vii. 257), is <yuite erroneous; for the jirc^sentation 
is cp.iled /cftToA»^»ToV, as w'ell as Karakijirruch 4>ayro<ria, .so that beyond 
all doubt it is something whicli the percipient subject grasps, 
and not that which grasps or ” lays hold of ” the percipient. Nor, 
again, is it w'holly satisfactory to explain KuruKijirriKi} as virtually 
yiassiyc, '* apprehensible,” like its opposite amriKirKros] for we 
find avTi\ 7 }'nriKh rwv inroKfi/Aiuufv used as an alternative phrase 
(ibid, \di. 2/j8). It w'ould seem thattJie perception intended to con- 
stitute the standard of truth is one which, by producing a mental 
countcrpai t of a really existent external thing, enables the percipient, 
in the very act of sense, to ” lay hold of ” or apprehend an object 
in Nirtue of the presentation or sense impression of it excited in his 
own mind. The reality of the external object is a necessary condi- 
tion, to exclude hallucinations of the senses; tlie exact correspond once 
between the external object and tlie internal jicrcept is also necessary, 
but naturally hard to secure, for how can we com]>are tlic two ? 
The external object is known only in perception. However, tlic 
i^ics ex^^voured to meet the assaults of tliuir persistent 
datic Cant^doiL suggesting various modes of testing a single 


presentation, to sw whether it were consistent with others, especially 
such as occurred in groups, tKx.; indeed, some went so far as to ad<l 
to the definition ” coming from a real object and exactly correspond- 
ing with it ” the clause ” provided it encounter no obfetacle.*' 

The same criterion was available for knowledge derived more 
directly from the intellect. Like «all materialists, tlic Stoics can 
only distinguish tlie sensilile from the intelligible as - 
thinking when the external object is present (aMdvtcreat) " 

and thinking when it is absent {dpvot 7 u). The product 
of the latter kind includes memory (though this is, upon a 
strict analysis, something intt?rmtKUate) , and conceptions or general 
notions, under which were confusedly classed the products of 
the imaginative faculty. The work of tlic mind is seen first in 
” assent ”; if to a true presentation the result is ” simj)lc apprehen- 
sion ” {teaTd\7]il/i5 : this stands in close reflation to the Ktm\rrirrifch 
paifTatria, of which it is ilie necessary comidenient) ; if to a false or 
unaiiprehensive presentation, the result is “opinion ”(6<J£a), always 
dejirecated as akin to error and ignorance, unworthy of a wise man. 
Tlmstj processes are conceivable only as “ inodes ” of mind, clianges 
ill tlie soul's substance, and tlie samt* is true ol the higher conceptions, 
the ])roducts of generalization. liut the Stoics were not slow to 
exalt the part of reason, which seizes ujKin the generic qualities, 
riiq o.ssciitial nature of tilings. Where sense and reason conflict, 
it is the latter that must decide. One i.solated ” apprehension,” 
however firm its grasp, does not con.stitute knowledge or science 
{SiritrHifii/j ) ; it must be of tiie firmc‘st, such as reason (xinnot shake, 
and, fnrtJior, it must be worked into a system of such fii)prejhen,sion.s 
wliicli con only be by IJie mind's exercising the ” habit ” of 
attaining truth by continuous pinsion. Here the work of reason 
is a.ssin-iilaled to the lorce wliich binds togt;ther the parts of an 
inorganic body and resists their separation. Ihere is nothing more 
in the order 01 the imivtTse tlian extended mobile bodies and lorct?s 
in tension in these botlies. So, too, in the order of knowledge tliere 
is nothing but sense mid the iorcc of reason maintaining its tension 
and connecting sesnsations and ideas in tlieir proper st^quence. Zeno 
compared sensation h> the oiitstrelcliecl hand, flat and oiieji; liending 
the fingers was assent; the clenched list was “ sim])le api)rt*hension,” 
the nujutal grasp of an object; knowledge was the clenched list 
tightly lield in Uie other Jiand, 'J'lie illustration is valuable for tljt; 
ligiit it throws on the essential unity of diverse inti llectual 0])eratioiis 
as well as for enforcing once more Uie Stoic (ioctrine that different 
grades of knowledge are dilierent grades of ten.sion. tiood and 
evil, virtues and vkiijs, remarks Idutarch, ar<i all capable ol being 
” ]>erceived ”; sense, thi.s common basis of all mental activity, is a 
.sort of touch by which tiie ethereal Pneuma which is tlie soul's 
subvStance recognizes and measures tension. 

With this ex])osition w'e have already invaded the province of 
logic. To this ilie Stoics u^?si{^nctl a ruisct:llany ol studies-— rJictoric, 
dialectic, including grammar, in addition to lornial 
logic — to all of which their industry made contributions. 

Soiue of theii’ innovations in grammatical terminology have lasted 
until now : we still speak of oblique cases, genitive, dative, •accusa- 
tive, of verbs active (opBd), jiassive {unrtu), neuter (ouBerfpa), by the 
naiiujs they gave. Their corrections and fancied improvements cl 
the Aristotelian logic are mostly useless and pedantic, judgment 
(a^lcD/ua) they ilei'med as a complete idea capable of expression in 
language (Ae/triv awToTcAty), and to distinguish it from other 
enunciations, as a wish or a command, they added “ wdiicli is either 
true or false.” hiom vSiinpU; judgments they proceeded to compound 
judgments, and declared tlie liypotheiical syllogism to be the normal 
type of reason, of W'hicii the caiegoricui syllogism is an abbreviation* 
l'erluip.s it is worth while to (jiiotc iiieir treatment of the categories 
Aristotle made ten. all co-tn‘dinate, to serve as “ heads of predica- 
tion ” under which to collect distinct scraps of information respecting 
a subject, probably a man. E'or this the Stoics substituted four 
summa fcmra, all subordinate, so tliiit each in turn is more precisely 
determined by the next. They are Something, or Being, determineJl 
as (i) substance or subject matter, (2) essential quality, i.e. substance 
qualified, (3) mode or chance attribute, t.e, qualified substance in a 
ccrtiiiii condition {wws Kxop), and, lastly, (4) relation or relative 
mode (in lull ^oiceipL^pop ^oibp irpds 7I wtts with 

wduch the school prosecuted logical inquiries had one practical 
result — they could use to perfection the unrivalUnl weiipon ol an- 
alysis, Its chief employment was to Liy things baie and sever them 
from their siirrounding.y, in order that they might be contemplated 
in their .simplicity, with rigid exactness, as objects of thought, 
apart from the illusion and exaggeration tliat attends them when 
prestinted to sense and imagination. The very perfection anil 
precision ot this method constantly temiited the later Stoics to 
abuse it for the systematic depreciation of the objects analysed. 

The ctliical theory of the Stoics stand.s in the clo.sest connexion 
with their physics, psychology and cosmology. A critical account 
of it will lie found in the a’rticle Ethics. It may l>e BtticM 
briefly summarized here. Socrates had rightly said ^ 
that Virtue is I^iowledge, but he liad not definitely shown in what 
this knowledge consists, nor had his immediate successors, the 
Cynics, made any serious attempt to solve the difficulty. The 
Stoics not only drew up an elaborate scheme of duties, but also 
crystallizod taw theory in a general law, namely that true gnodatis 
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lies in the fcnowlodge of nature and is obtained by the exercise of 
Reason. Tixe most clcracntary part of nature is pure ether, wiiich 
is possessed of divdne reavsoii. This Reason ev'cii non-rational 
man unconsciously manifests in his in<?chanical or instinctive aclious 
•vbich tend to the preservation of himself. The truly wise man 
tviil therefore live as much as i>ossiblc in conformity with nature, 
(f.r. natnre uncorrupred by the errors of society), and, Ihouj^U as 
an individual and pan of the whole not master oi his late, will yet 
have self-control even in the midst of misfortune and pain. All 
evil ])cission is due to errone()iis judjjment and morlud conditions 
mind which may be divided into chronic ailineitts (votTi)fiara) 
aiKl iulirniiTies (AopwirT^uaTa), i.e. into permanent or temporary 
di.‘:oiders. In contrast to tJic Cyrenaics aTul the Epicureans, the 
S‘.:oics denied 1 -lal ph;asurc is actually or outdtt to be the object of 
human activity. The non-rational man aims at self"presevv:i- 
tion, and the wise man will imitate him dcliberat(‘ly, and when he 
fails he will siuicr wiLli cquaiiimily. To him the so-called " g<K>ds " 
(t'vV- iiealLii. weah.li, tVc.) are “ indiffereiiL ” (ttJ4cf0u/:)a) ; Jiinco he must 
live, he will exercise his reasoning laeully upon (hem. and will 
regerd soirie as “jveir -red" [irpofiyixha) and olhei s as lo l)e “rejef:!.e(r' 
(o.7i'niTp:ji)yiJL*vLi), but will not rc,garcl either class as iKissessecl of 
an i)ii:rinsk: value. The end of action is, tlierofore. a 'lutriiioiiiouB 
consistent liie “ according to naLiirc " and (cf. 1 ieraclilus) an ordered 
uiii.y of aciioTi. Virtue is its own good; I lie lugliest exounse of 
reruun is it.5 own perfection. It follows (i) that pleasure, being 
quite outside the palcJ is not the object bill: merely an iviyh'vrtf.ia 
(accompauimeiil.) of virtnoiis aclion, and (i) that ilierc is, within 
the circle of Virtue, no degree. An action is simply virtuous or 
not ; i; canuoL be more or less virtuous. 'i'!\e result of this iheory of 
ethkr? is of great value as (?:u]>U:‘.Hizing Hie imporumce ol a sys- 
tem;! tic vdew of conduct, but it .I'.i.ils to resols'c s:Lti!.!ac:lorily tlie threat 
Socraiie paradox th;U evil is the result of ignorance. J'or iven 
though they atlempl to .sub.stanUate the idea ol lespousibiUiy by 
maintaining that ianorancvj is voUintavy, uu y Cvmiiol find any ans.wiir 
to :Jie question wlw .a..‘V some men 2 u..y not'be without the capacity 
to choose lean dug (!>i!l see Ktmics; JItr>tory : Stoics), 

In thtiir \de-.v of :nan’,s social relations the; .Stoics arc greatly 
in advance of |.>rcce(ling sdioois, ^\’e saw lliaL virtue is a law 
which goN'crns the universe ; that which Reason 
ordiiiii imist be ;.ceepU'd as binding upon 
the j)artidc of reason which is in eat.ii one uf us. 
Hiinian la\v cunies into e.xistcntx* vviien men recognize this i 
obiigation; jusllce is Liurefure nuUiral and not something I 
merely couveiuionaL 'fhe opposite tendencies, to allow to | 
the individual res[X)n.sibiiit\' and freedom., and to deiiuind 
of him obedienee to law, are both leattires of the system; but 
in virtue even uf the freedom which belongs to him tfua rutlonub 
he must recognize the society of rational beings of which ho Ls a 
member, and subonlinatc his own ends to the ends and needs 
of this society. Those who own one iaw are citizens of one 
state, the city of Zeus, in whicli men and gods have their (Iwe]]- 
ing. In that city all is ordained by reason working iiitcIligcMtly, 
and tlie meinbci'.s exist for the sake of one anollK r; there is an 
iiitimate connexion ((rvjATnWiui) lietwe.n them which makes 
all the wise and virtuous friends, even if pcr.-,oiiall\- unknown, 
and leads them to contribute to one another’^ good. 'I'hcir 
int.crcour.se .should find cxpressio:i in justice, in frieiulship, in 
family and political life. iJut practically the Stoic philosopher 
always had some good excuse for wdUidravvitig from the narrow 
politi(jal life ol the city in which he found iiiiiiself. d’he cir- 
curnstanccs of the time, such as the decay of Gni-.^k city-life, 
the foundation of large territorial states under alisolute Greek 
rulers which followed upon Alexander's conquests, and after- 
wards the rise of the world-empire of Rome, aided to develop 
the leading idea of Zeno’s Republic, There lie had anticipated 
a state without family life, without Iritv courts or coins, without 
schools or temples, in which all differences of nationality would 
be merged iri the common brotherhood of man. This cos- 
mopolitan citizenship remained all through a distinctive Stoic 
dogma; w^hen first announced it must have had a powerful 
influence upon the minds of men, diverting them from the 
distractions of almost parochkil politics to a boundless vista. 
There was, then, no longer any difference between Greek and 
barbarian, between male and female, bond and free. All are 
members of one body as partaking in reason, all are equally men. 
Not that this led to any movement for the al)olition of slavery. 
For the Stoics attached but slight importance to external cir- 
cumstances, since only the wise man is really free, and all the 
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unwise are slaves. Y( t, while they Jucoepted sUiven’ as a per- 
manent institution, phiiosO])hcrs as wide apart as Chiy'sippus 
and Seneca sought to mitigate its evils in prudice, and urged 
upon masters humanity in the treatment of their slaves. 

The religious problem had pei'uliar interest for the sehooi 
which discerned God ev(T}wlierc as the ruler and upholder, 
and at the same time the law, of the world that 
He had evolved from Himself. The phy.sicai ground- 
work lends a religious s:in(!tioii to all moral duties, and 
Cleanthes’s noble hymn is evidence how far a sy.stcm of natural 
religion could go in providing satisfaction for" the cravings of 
the religious temper ; — 

“ Most glorious of iiuuiortals, O /luis of many names, almighty 
and ovorlastiaiT, sovvi eign oi naiure, dirt'Cting* all in accoTclkncc 
witlx law, thee it is lit! iug ilial a!) luortiils shoiiM adili'ess. , . . Thee 
all liiis miivefsc, as it rolls cirding roiitul the e.u lh, obeys whereso- 
ever thou dost giiulo, and gladly owns thy sway, thicli a minister 
iliqu htdtlesi in thy i?iv:ii‘ iWe hands- llie two-eilged, liery, ever- 
living Ihuiulerboll, ii!k1it whose slrolct; all naUirc shnddeVs. Ko 
work upon earth is \vroii;,Ul iqiart from thee, lord, nor through the 
divine ftliercid sphere, luir upon the sea; savt; i»nJy whatsoever 
deeds wicked men do in their own loolisliuess. Nay, thou knowesL 
h(»w to make even lUe rough smooth, and to briiig ov<hr out of 
disorder; .'ind tliin,);s not. iricndly are friendly in Ihy sight, f-'or 
HO hast iliou fitted all ihingB lo^k'ther, the good with the evil, that 
tliere luiglit be one eternal law over all. , . , Deliver men irom 
iell ignoiiuice. J.iiUiish it, lather, from their soul, and grant them 
to oln.iiu wisdom, whercoii relying thou rulesL all tilings [with 
jus I ice.** 

Id the ortiiodox theology of Greece and Rome tlie ,s)’sLeni 
stood in a twofold relation, as criticism and rationalism. That 
Urn popular religion contained gru.ss error.s hardl}' needed to be 
pointed out. The forms of worship were known to be trivial 
or niiscliievoiis, the myths unworthy or imniorul. Rut Zeno 
deelart.d imnge.s, shrines, temples, saeriilees, jireyers and 
worship to be of no uvall, A really accepl.ablc jire.yer, lie tauglit, 
can only have reference lo a virtuous and desout mind : Gud 
hi best worsliipptd in the. slirine of the heart by the desire to 
know anil ojjey Him. At the sajne lime llu: SUiies felt at 
Jiberiy to defend and ujihold tin; Iruth in jiolyLheism, Not 
only i.s the priinitive suhstnnee God, the one .siijn’eme being, 
but (livin’ty must be u.seribed to His rnanlfci.talions — to llie 
heaven]}' bodies, w'ld('h are eonecived, like Plato’s created 
gods, as the highest oi rulioiuil lacings, lo the forces of nature, 
even to deiueii men; and t'm.s the world wa.s peopled tvilh 
diviru* agi.neles. iMo’Aover, the nnths were ratiuiuilized and 
allegorized, w'ijicli was not in cither case an original jirocedure. 
Tiie sean’h lor a deejicr hidden meaning beside the literal one 
liad l)cen begun b}’ llemoeriUis, ]'iii)])edodes, the Sophists 
and the Cv.^ies. Jl r::naincd for Zeno lo carry this to a miieh 
givater extent ai d to t.ixk out or invent “natural principles 
(XityoL a.id jiiOPwii ideas in all the legends and in Uie 

poelrv of iioiuer and llcsiud. In this stuise he was the 
pattern if not ili • “ lad ler” of all such as alltgorize and re- 
com:.ile. J'iU'uioIogy tvas pre.-ised into the service, and the 
wildc.st cunjectmvs a.s to the meaning of names did dut}' as a 
basis lor mytUologicail explanations. The two favourite Stoic 
lieroes were Hercules and Ulysses, and nearly every scene in 
llieir adventures was ir»ade to disclose some moral significance. 
Lastlv, the practi^x* of divination and the consul- 
tation of oracles anorded a means of communication 
between God and inar\ — a concession to popular beliefs 
which may be explained when we reflect that to the faith- 
ful divination w’as something as essential as confession and 
spiritual direction to h devout Catliolic now, or the Htudy and 
interpretation of Scrijiturc texts to a Protestant, (iliiy'.sippus 
did his best to reeojicile the superstition with his own rational 
doctrine of strict causation. Omens and portents, he explained, 
are the natural syinpu>ms of certain occurrences. There must 
be countless indications of the course of Providence, for the 
most part unobserved, the meaning of only a few having 
become known to men. His opponents argued, “ if all events 
arc foreordained, divination is superfluous he rcplkid t^t 
both divination and our behaviour under the warnings which 
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it affords are included in the chain of causation. Even here, 
however, the bent of the system is apparent. They were at 
pains to insist upon purity of heart and life as an indispensable 
condition for siuxess in prophesying and to enlist piety in the 
service of morality. 

When Chrysippus died (01 143 208-204 the structure 

of Stoic doctrine was complete. With the Middle Stoa we 
enter upon a period at first of comparative inaction, 
stea!^ afterwards of internal reform. Chrysippus^s im- 
mediate successors were Zeno of Tarsus, Diogenes of 
Scleucia (often called the Babylonian) and Antipater of Tarsus, 
mtjn of no originality, though not without ability; the two last- 
named, however, had all their energies taxed to sustain the 
(•onflict with Cameadcs (^.w.). This was the most formidable 
assault the school ever encountered; that it survived was due 
more to the foresight and elaborate precautions of Chrysippus 
than to any efforts of that “ pen-doughty ” pamphleteer, 
Antipater {Ka\afxop 6 n^), who shrank from opposing himself in 
person to the eloquence of Carncades. The subsequent history 
testified to the importance of this controversy. The special 
objects of attack were the Stoic thcor}^ of knowledge, their 
theology and their ethics. The physical basis of the system 
remained unchanged but neglected; all creative force or even 
original research in the departments of physics and metaphysics 
vanished. Yet problems of interest bttiring upon psycholog^^ 
and natural theology continued to be discussed. Thus the 
(Teles of the world’s exisUmce, and the univ(Tsal conflagration 
which terminates each of them, excited some doubt. Diogenes of 
Selciicia is Sfiid to have wavered in his belief at last; Boethu.s, 
one of his pupils, flatly denied it. He regarded the Deity as 
the guide and upholder of the world, watching over it from 
the outside, not as the immanent soul wnthin it, for according 
to him the world was as soulless as a plant. We have here a 
compromise between Zeno\s and Aristotle^s doctrines. But 
in the end the universal conflagration was handed down without 
question as an arti(!lc of belief. It is clear that the activity 
of these teachers was chiefly directed to ethics : th(\y elaborated 
fresh definitions of the chief good, designed edther to make yet 
clearer the sense of the formulas of Chrysippus or else to meet 
the more urgent objections of the New Academy. Carneades 
had emphasized one striking appar(mt inc.onsistency : it had 
been laid down that to choose what is natural is man’s highest 
good, and yet the things chosen, the ** first objects according to 
nature,” had no place amongst goods. Antipater may have 
met this by distinguishing ** the attainment ” of primary' natural 
ends from the activity directed to th(dr attainment (Pint. 
De Comm, Not. 14, p. 1072 F); but, earlier still, Diogenes 
had put forward his gloss, viz. ** The end is to calculatci rightly 
in the selec'tion and rejection of things according to nature.” 
Archedemus, a contemporary of Diogenes, put this in plainer 
terms still : “ The end is to live in the performance of all fitting 
actions ” (Travra ra KadyKovra cTrtrcXofwtts f^v). Now it is 
highly improbable that the earlier Stoics would have sanctioned 
such interpretations of their dogmas. The mere performance 
of relative or imperfect duties, tliey would have said, is some- 
thing neither good nor evil; the essential constituent of human 
good is ignored. And similar criticism is actually passed by 
Posidonius : “ This is not the end, but only its necessary con- 
comitant; such a mode of expression may be useful for the 
refutation of objections put forward by the Sophists ” (Car- 
neades and the New Academy ?), but it contains nothing 
of morality or well-being ” (Galen, De Plac. Hipp. ct Plat. 
p. 470 K). There is every ground, then, for concluding that we 
have here one concession extorted by the assaults of Cameadcs. 
For a similar compromise there is express testimony ; “ good 
repute ” (evSofia) had been regarded as a thing wholly indiffer- 
ent in the school down to and including Diogenes. Antipater 
was forced to assign to it ** positive value,” and to give it a place 
amongst ** things preferred ” (Cic. De fin. iii. 57). These 
modifications were retained by Antipater’s successors. Hen(!e 
come the increased importance and fuller treatment which 
from this time forward fall to the lot of the “ external duties ” 


(Ka^^Kovra). The rigour and consistency of the older system 
became sensibly modified. 

I’o this result another important factor contributed. In all 
that the older Stoics taught there breathes that enthusiasm 
for righteousness in which has been traced the 
earnestness of the Semitic .spirit; but nothing * 
presents more forcibly the pitch of their moral idealism than 
the doctrine of the Wise Man. All mankind fall into two 
classes — the wise or virtuous, the iinwdse or wicked — the dis- 
tinction being absolute. He who possesses virtue possesses it 
whole and entire; he who lacks it lacks it altogether. To be 
butahand’s-breadth below the surface of the sea ensures drowm- 
ing as infallibly as to be five hundred fathoms deep. Now' the 
wise man is drawn as perfect. All he does is right, all liis opinions 
are true; he alone is free, rich, beautiful, skilled to govern, 
capable of giving or receiving a benefit. And his happiness, 
since length of lime cannot increase it, falls in nothing short of 
that of Zeus. In contrast with all thi.s, we have a picLun* of 
universal dtqjravity. Now, who could claim to have attained 
to the sage’s wisdom ? Doubtless, at the first founding of the 
school Zeno himself and Zeno’s pupils WTre inspired w'ilh this 
hope; they emulated the Cynics Antisthtmes and Diogenes, who 
never shrank out of modesty from the name and its responsi- 
bilities. But the development of the system led them gradually 
and reluctantly to renounce this hope as they came to realize 
the arduous conditions involved. Zeno indeed could hardly 
have been denied llie title conferred upon Ej)icurus. Cleantht's, 
the “second Hercules,” held it possible for man to attain to virtue. 
From anecdotes re<;orded of the tricks played upon Aristo and 
Sphaerus (Diog. Laer. vii. 162, 117) it may be inferred that the 
former deemed himself infallible in his opinions, i.e. set up for a 
sage; Persaeus himself, who had exposed the pretensions of 
Aristo, is twitted w'itli having failed to conform with the i)erfect 
gcncral.ship w^hi(‘h was one trait of the wHse man w-iicn he 
allowed the citadel of Corinth to be taken by Aratus (Atlutn. iv. 
102 D). The trait of infallibility especially proved hard to 
establish when successive heads of the school seriously differed 
in their do(!trine. The prospeu't became daily more distant, 
and at length faded away. Chrysippus declined to call himself 
or any of his contemporaries a sage. One or two such man ifesta- 
tions there may have been — Socrates and Diogenes? — but the 
wdsc man was rarer, he thought, than the phoenix. If h’s 
successors allowed one or two more exceptions, to Diogenes of 
Scleucia at any rate the sage w^as an unrealized ideal, as we learn 
from Plutarch (De comm, not, 33, 1076 B), who does not fail 
to seize upon this extreme view. Posidonius left even Socrates, 
Diogenes and Antisthenes in the state of progress towards virtue. 
Although there was in the end a reaction from this jmu/iffca- 
extreme, yet it is impossible to mistake the bearing nons in 
of all this upon a practical system of morals. So Practice. 
long as dialectic subtleties and exciting polemics afforded 
food for the intellect, the gulf between theory and practice 
might be ignored. But onc^e let this system be presented to 
men in earnest about right living, and eager to profit by w'liat 
they are taught, and an ethical reform is inevitable. Conduct 
for us will be separated from conduct for the sage. We shall be 
told not always to imitate him. There will be a new law, dwell- 
ing specially upon the “ external duties ” required of all men, 
wise or unwise; and even the sufficiency of virtue for our happi- 
ness may be questioned. The introducer and expositor of such 
a twofold morality was a remarkable man. Born at Rhodes 
c. 185 B.r., a citizen of the most flourishing of Greek states and 
almost the only one which yet retained vigour and freedom, 
Panaetius lived for years in the house of Scipio Africaniis 
the younger at Rome, accompanied him on embassies and cam- 
paigns, and was perhaps the first Greek who in a private capat'ity 
had any insight into the working of the Roman stale or the 
character of its citizens. Later in life, as head of the Stoic 
school at Athens, he achieved a reputation second only to that 
of Chrj'sippus. He is the earliest Stoic author from whom 
we have, even indirectly, any considerable piece of work, 
as books i. and ii. of the De offidis axe a rechauQi^ in Cicero’s 
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fashion, of Panaetius ** Upon External Duty” (rr€p\ rov 

The introduction of Stoicism at Rome was the most momen- 
tous of the many changes that it saw. After the first sharp 
collision with the jealousy of the national authorities 
found a ready acceptance, and made rapid progress 
amongst the noblest families. It has been well said 
that the old heroes of the republic were unconsc'ious Stoics, 
fitted by their narrowness, their stern simplicity and devotion 
to duty for the almost Semitic earnestness of the new doctrine. 
In Greece its insensibility to art and the cultivation of life was 
a fatal defect; not so with the shrewd men of the world, desirous 
of qualifying as advocates or jurists. It supplied them with an 
incentive to scientific research in archaeology^ and grammar; it 
penetrated jurisprudence until the belief in the ultimate identity 
of the jus gentium with the law of nature modified the praetor’s 
edicts for centuries. Even to the prosaic religion of old Rome, 
with its narrow original coni’eption and multitude of burden- 
some rites, it became in some sort a support. Scaevola, following 
Panaetius, explained that the prudence of statesmen had estab- 
lished this public institution in the service of order midway 
between the errors of popular superstition and the barren truths 
of enlightened philosophy. Soon the influcnc’e of the pupils 
reacted upon the doctrines taught. Of speculative interest the 
ordinary Roman had as little as" may be ; for abstract discussion 
and controversy he cared nothing. Indifferent to the scientific 
basis or logical development of doctrines, he selected from 
various writers and from different schools what he found most 
serviceable. All had to be simplified and disengaged from 
technical subtleties. To attract his Roman pupils Panaetius 
^ would naturally choose simple topics susceptible 
aanei ub* rhetorical treatment or of application to indi- 
vidual details. He was the representative, not merely 
of Stoicism, but of Greece and Greek literature, and would 
feel pride in introducing its greatest masteri)ieces : amongst 
all that he studied, he valued most the writings of Plato. He 
admired the classic style, the exquisite purity of language, the 
flights of imagination, but be admired above all tlie philosophy. 
He marks a reaction of the genuine Hellenic spirit against the 
narrow austerity of the first Stoics. Zeno and Chrysippus 
had introduced a repellent technical terminology; their writings 
lacked every grace of style. With Panaetius the Stoa became 
eloquent ; he did bis best to improve upon the uncouth words 
in vogue, even at some slight cost of accuracy, e,g* to discard 
rrpo'r’iyptvov for €v)([tri<rrov ^ or else designate it “ so-called good,” 
or even simply ** good,” if the context allowed. 

The part Panaetius took in philological and historical studies is 
characU-ristic of the man. Wc know much of the results of those 
studies; of his philosophy technically wc know very little. He 
wrote only upon ethics, where historical knowledge would be of 
use. Crates of Mallus, one of liis teachers, aimed at fulfilling the 
high functions of a " critic ” according to his own definition — tliat 
the cri l ie must acquaint himself with all rational knowledge. Panae- 
tius was competent to pass judgment upon the critical "divination'* 
of an Aristarchus (who was perhaps himself also a Stoic), and took 
an interest in the restoration of Old Attic forms to the text of 
Plato. Just then there had been a movement towards a wider and 
more liberal education, by which even contemporary Epicureans 
were affected. Diogenes the Babylonian had written a treatise 
on language and one entitled The Laws. Along with grammar, 
which had been a prominent branch of study under Chrysippus, 
philosojiliy, history, geography, chronology and kindred subjects 
cainc to be recognized as fields of activity no less than philology 
proper. It has been recently estabiishe<l that Polybius the historian 
was a Stoic, and it is clear that he was greatly influenced by the form 
of the system which he learned to know, in the society of Scipio and 
his friends, from Panaetius. i Nor is it improbable that works of 
the latter served Cicero as the originals of his De yepublica and De 
leatbHsr Thus the gulf between Stoicism and the later Cynics, 
who were persistently hostile to culture, could not fail to be widened. 


1 Hirzcl, Untersuch. ii. 841 seq. Polybius's rejection of divina- 
tion is decisive. Sec, e.g. his explanation upon natural causes of 
Scipio the Elder’s capture of New Carthage, “by the aid of Neptune,” 
3K. H (cf. X. 2), P. Voigt holds that in vi, 5, i, naiv Irepdo- rwv 
^t\oerS<f>Qiv is an allusion to Panaetius. 

“ This at least, is maintained by Schmekel. 


A wave of eclecticism passed owr all the Greek schools in the 1st 
century n.c, Idatonism ajul scepticism had leli. uiKloubtod traces 
upon the doctrine of such a reformer as J^anaetins, Hr* 
had doubts about a general conflagration ; possibly (he 
thought) Aristotle was right in affirming tlie eternily of the present 
order 01 the world. He doubted the entire system of divination. 
On these points liis disciples Posidonius and Hecato seem to have 
reverted to orthodoxy. But in ethics his innovations wove more 
suggestive and fertile. ?le se^iarated wisdom as a theoretic virtue 
from the other three which he called practical. Hecato slightly 
modified this ; showing that precepts (0«wp-^/uoT«) are needed ior 
jn.stice and temi)erance also, he made them scientific virtues, reserv- 
ing for his second class the unscientific virtue (otfewpi^Tof dperfi) of 
courage, together with health, strength and such like " excellen- 
cies.** Further, Pan.aelius had maintained that pleasure is not 
altogether a thing indifferent ; there is a natural as well a.s an 
unnatural pleasure. But, if so, it would follow that, since plea*sure 
is an emotion, apathy or eradication of all emotions cannot be un- 
conditionally required. The gloss he put upon tlui dttinitioii of tho 
end was “ a life in accordance with the prompt ing.s giv<*n us by 
nature **; the terms arc all used by older Stoics, but the individual 
nature seems to be emphasi/ed. From Posidonius, the last 
reprcsentalivc of a comjirehcnsive study of nature „ . 

and a subtle erudition, it is not surprising lliat we get 
the following definition ; the end is to live in contcniplation of the 
reality and order of the universe, promoting it to the best of our 
ower, and never led astray by the irrational part of the .soul. The 
cterodox phrase with which this definition ends points to innova- 
tions in psychology wliich were undoubtedly real and imiiortant, 
snggestea by the (lifliculty of maintaining the essential unity of tho 
soul. Panaetius had referred two faculties (those of spt'ech and of 
reproduction) to animal impulse and to the vegetalivo “ nature '* 
{tl>viris) respectively. Yet the older Stoics held that llus <pvtrts was 
ciiangcd to a true soul {yfivxh) at birth. Posidonius, unable to 
explain the emotions as “ judgnumts *’ or the effects of judgments, 
postulated, like Plato, an irrational principle (including a concupis- 
cent and a spirited element) to account for thtsm, although he 
subordinated all these as faculties to the one substance of the stiul 
lodged in the heart. 'Phis was a serious dc'parturc from the principles 
of the system, facilitating a return of later Stoicism to the dualism of 
God and the world, reason and the irrational jiart in man, which 
Chrysippus had striven to surmount.’' 

Vet in tho general ajiproximalion and fusion of opposing views 
which had set in, the Stoics fared far better than rival schools. 
Their system became best known and most widely used by imli- 
vidual eclectics. All tho assanU.s of the sctJptical Academy had 
failed, and within fifty years of the death of Carneades his degiuicr- 
atc successors, unable to hold their ground on the (|uestion of tho 
criterion, had caiiitulated to the enemy. Antiochus of Ascalon, tho 
professed restorer of the Old Acadc^my, taught a medley of Stoic 
and Peripatetic dogmas, which ho boldly assorted Z(?no had first 
borrowed from his school. The wide diffusion of Stoic phraseology 
and Stoic modes of thought may be seen on all liands — in tho 
language of the New 'I'e.sbiment writers, in the compendious “ hi.s- 
tories of pliilosophy ** industriously circulated by a host of writers 
about this time (cf. H. Diels, Dopcographi graeci). 

The writings of the later Stoics have come clown to us, if not 
entire, in great part, so that Seneca, GornuUis, Persius, Lucan, 
Epictetus, Marcus Aurelius are known at first hand. 

They do not profess to give a scientific exposition 
of doctrine, and may therefore be dismissed some- 
what briefly (see Epictetus and Marcus Aurelius), We 
learn much more about the Stoic .system from the scanty frag- 
ments of the first founders,'* or even from the epitomes of Dio- 
genes Laertius and Stobaeus, than from these writers. They 
testify to the restriction of philosophy to the practical side, and 
to the increasing tendency, ever Panaetius, towards a 
relaxation of the rigorous ethical doctrine and its apfiroximation 
to the form of religious conviction. This finds most marked 
expression in the doctrines of submission to Providence and 
universal philanthropy. Only in this way could they hold their 
ground, however insecurely, in face of the religiou.s reaction of 
the 1st century. In passing to Rome, Stoicism quitted the 
school for actual life. The fall of tlie republic was a gain, for it 

•** Works of Posidonius and ITccalo liave served as the basis ol 
e-xLant X.alin tre<at Cicero, De divinatione, porliaps De fiatura 

dcorum, i. ii., comes in part from Posidonius; (‘icero, De pfiibus, 
iii., and Seneca, Do bene funs, i.-iv,, from Hecato, who is also tho 
source of Stobaeus, Eel. cth. ii. no, Cf. H. H. howler, Panaelii et 
Jlecatonis fragmenta (Bonn, 1885). 

•* Cf. C. Wachsinuth, Commentationes IL de Zenone Citiensi et 
Cleanihe Assio (Gottingen, 1874). Baguet’s Chrysippus (Louvain, 
1822) is unfortunately very incomplete. 
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released so much intellectual activity from civic duties. The life 
and death of Cato fired the imagination of a degenerate age in 
which be stood out both as a Roman and a Rtoic. To a long line 
of illustrious successors, men like Thrasca Pactus and Hclvidius 
Priscus, Gito bequeathed his resolute opposition to the domi- 
nant power of the times; unsympathetic, impracticable, but 
fearless in demeanour, they were a standing reproach to the 
corruption and tyraiiu)' of their age. But when at first, under 
Augustus, tiie empire restored ord<T, pliilosophy became bolder 
and addressed cveiy* class in society, public lectures and spiritual 
direction being the tw’o forms in which it mainly show^( d activity. 
Books of direction were written by Sextius in Greek (as after- 
wards by Seneca in Latin), almost the only Roman who had the 
ambition to found a sect, though in ethics he mainly followed 
Stoicism. His contemporary Papirius Fablanus was the popular 
lecturer of that day, prodiu'ing a powerful efTcct by his denun- 
ciations of the manners of llie time. Under Tiberius, Sotion and 
Attains were attended hy crowds of liearcrs. In Sencra^s 
time there was a professor, wdth few hearers it is true, even in a 
provincial town like Naples. At the same time the antiquarian 
study of Stoic writings w'ent on apace, espetially those of the 
earliest teachers — Zeno and Aristo and Ckianthes. 

Seneca is the most prominent leader in the direction tvhich 
Roman Stoicism now took. His penetrating intellect had 
mfislered the subtleties of tlie system of Clirysippus, 
eitfica, seldom appt;ar in his W'orks, at least v/iihout 

apology. Incidentally ^ve meet there with the doctrines of 
Pneuma and of tension, of the corporeal nature of the virtiics 
and the affections, and much more to the same effect. But his 
attention is claimed for physics chiefly as a means of elevating 
the mind, and as making known the wisdom of Providence and 
the moral government of the w’orlcl. To reconcile the w’ays of 
God to man had been the am])ition of Cluysippus, as wc know 
from Plutarch’s (Titici^ans. He argued plausibly that natural 
evil W'as a thing indifferent — ^that even moral evil was required 
in the divine economy as a foil to set off good. The really difiicult 
probU^m why the prosperity of the wicked and the cjalainity 
of the just were permitted under the divijie governm<'nt he met 
in various w-ays : sometimes he alleged the forgetfulness of 
higher powxrs; sometimes he fell back upon the necessity of 
these contrasts and grotesque passages in the comedy of human 
life. Seneca gives the true Stoic answer in his treatise On 
Providence : the wise man catmot really meet with misfortune; 
all uut^Yard calamity is a divim; instrument of training, designed 
to <‘X(‘r{'ise his pow'crs and leach the w'orld the indifference of 
external condit ions. In the soul Scmeca recognizes an effluence 
of th(‘ divine spirit, a god in the human frame; in virtue of this 
he maintains the essential dignity and internal freedom of man- 
in every liuawin being. Yet, in striking contrast to tjus orthodox 
tenet is his vivid conception of the weakness and mwerv' of men, 
the hop<;l<‘ssness of the stniggle with evil, whether in society 
or in the individual. I'hus he describes the body (w^hich, after 
Epicurus, he calls the flesh) as a mere husk or fetter or prison 
of the soul; with its dejjarture begins the soul’s true Kfe. 
Sometimes, too, he wTites as if he accepted an irrational as well 
as a rational part of the soxil. In ethics, if there is no nox^elty 
of doctrine, there is a surprising change in the mode of its applica- 
tion. The ideal sage has receded: philosophy comes as a 
plysician, not to whole but to the sick. We learn that 
ther(‘ are various classes of patients in progress (wpoKow^), 
i.$, on their way to virtue, making painful ^orts towards k. 
The first stage is the craclication of vicious habits : evil ten- 
dencies are to be corrected, and a guard kept on the corrupt 
propensities of the reason. Suppose tliis achieved, wc have 
yet to struggle with single attacks of the passions ; irascibility 
may be cured,, but we may succumb to a fit of rage. To achieve 
this second stage the impulses must l)e trained in such a ww that 
the fitness of things uidifierent may be the guide of conduct. 
Even then it remafin»|io give the will that property of rigid 
in£allibi^y^jtli|gut v'e are alway?; liable to err, and this 
must training of the judgment. Other 

pcculiaritieKh^f Stok ethics are due to the condition 


of tlie times. In a time of moral corruption and oppressive 
rule, as the early empire repeatedly became to the privileged 
classes of Roman society, a general feeling of insecurity led 
the student of philosopliy to seek in it a refuge against the 
vicissitudes of fortune wliich lie daily beheld. The less any one 
man could do to interfere in the government, or even to safe- 
guard his own life and property, the more heavily the common 
fate prcssc‘d upon all, levelling the ordinary distinctions of class 
and charact tr. Driven inw'ards uj>on themselves, they employed 
their energy in severe self-examination, or they cultivated 
resignation to tlic ^ ill of the universe, and towards their fellow 
men forl.)(‘,arance and forgiveness and humility, the virtues of 
the philanthropic disposition. With Seneca this resignation 
took the form of a constant meditation upon death. Timid by 
nature, aware of his impencling doom, and at times justly 
dissatisfw'd with himself, he tries all means of reconciling him- 
self to the idea of suicide. The act had always been accounted 
allowable in the school, if circumstances should call for it : 
indeed, the first tliree teachers had found such circumstances 
ill llie infirmity of old age. But their attitude to'wards tlie 
“ w'ay out ” (cfttywyij) of incurable discomforts is quite unlike the 
anxious sentimentalism with which Seneca dwells upon death. 

From Sciicca wc turn, not without satifsfaction, to men of 
sterner mould, such as Musoniiis Rufus, who certainly deserves 
a place beside his more illustrious disciple, Epio 
Ictus. As a teaclier lie commanded universal “ 
respect, and wherever we catcli a glimpse of Jus activity 
he appears to advantage. Ilis philosophy, however, is }’ct 
more concentrated upon practice than Scnccu's, and in ethics 
he is almost at the positiem of Aristo. Epictetus testifies 
to the powerful hold he acquired upon his pupils, each of whom 
f(dl that Musonius spoke to liis heart. The practical conclusi(m 
of his philosophy is that he must clieerfully accept the in(A‘ilablc. 

In tJic lihi and t(;acliing of Epictetus this thought bore 
abundant fruit. The beautiful character which rose superior to 
weakness, poverty ami slave’s estate is also presented 
to us in the Discourses of his disciple An-ian as a model ^ ^ ^ 

of religious resignation, of forbearance and love towards our 
brethren, that is, towards all men, since God is our common 
fatl\cr. With him even the “ physical basis ” of etliics takes the 
form of a religious dogma — the providence of God and the 
perfection of tlie world. W(i learn that he regards the 8at/«a>i/ 
or “ guiirdian angel ” as the divine part in (?ach man; sometimes 
it is more nearly conscience, at other times reason. His cthic^q 
too, have a religions character. He begins with human weakness 
and man’s ne(?d of God : whoso w^ould become good must first 
be convinced that he is evil. Submission is enforcc'd l)y an 
argument which almost amounts to a retractation of the difference 
between things natural and things contrary to nature, as under- 
stood by Zeno. Would you be cut off from the universe ? he 
asks. Go to, grow healthy and rich. But if not, if you are a 
part of it, then become resigned to your lot. Tov^ards this goal 
of approximation to Cynicism the later Stoics had all along been 
tending. Wilhdraw'al from the active dirty of tlie world must 
lead to passive endurance, and, ere long, complete indiffer- 
ence. Musonius had recommended marriage and condemned 
unsparingly the exposure of infants. Epictetus, however, 
would have the sage hold aloof from domestic cares, another 
Cynic trait. So, too, in his great maxim “ bear and forbear'^ 
the la^st is a command to refrain from the external advantages 
w^hich nature offers. 

Epictetus is marked out amongst Stoics by his renunciation 
of the world- He is followed by a Stoic emperor, M. Aurelius 
Antoninus, who, though in the world, was not of it. xufUuM 
The Meditations give no systematic exposition of ^ 
belief, but there are many indications of Uie religious spirit 
we have already observed, together with an almost Platonic 
psychology. Following Epietkus, he speaks of man as a 
corpse bearing about a soul; at another time he has a threefold 
division— (i) body, (2) soul, the seat of impulse {itvtvfkariov), 
and (3) VOV9 or intelligence, the proper ego. In all he writes 
there is a vein of sadness ; the flux of all things, the vanity of 
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life, are tnoughts which perpcttiahy recur, idong with resignation 
to the will of God and forbcurance to'W'arcis others, and the 
religious longing to be rid of the burden and to depart to Go(L 
These peculiarities in M. Antoninus may pt'rhaps be explained 
in harmony with tlie older Stoic teadiing; but, when taken in 
connexion U'ith the rise of NeoplatoniOTi and the revival of 
superstition, they are certainly significant. None of the ancient 
systems fell so rapidly as the Stotu It luid just touched the 
highest point of practical morality, and in a genemlion after 
M. Antoninus there is hai*dly a professor to l>e namtxl. Its ino«t 
\raluable lessons to the world were preserved in Christianity; 
but the grand simplicity of it? monism slumbered for fifteen 
centuries before it was revived by Spinoza. 

LirEUATURB. — The b*Mitmoilern authority is Zdlcr* Phil, d. Gricch, 
iii. t)t. i, (i-jrcl e<I., i8£U)) — tran«. Stoics^ by Kcichcl and 

liclecdcs, by S. l\ iUlcyno (18^3). FuitlKM* may be cited F. ’Uavaisr 
son, Essai SUV Ic stoicimne (Paris, i85(»); M. Heinze, Die Lehvc vom 
(Oldenburg, 1872); H. Siebvck, Vntcv.<^uchim^en ::uy Phil, d, 
(ivicclien (II;dk*, 1873), and Gcsch, it, Psychoioaic, i. 2 (Gotha, 188.1); 
K. Kirzel, “ l>ie EntwickUing der stoiscii. I’hil.," in V ntcvmcimu^cn 
zu CiccYos SchriltBUy ii. 1-300 (J.t.'ipzig, 1S82); Ogercau, Essai sue Ic 
systeme dcs StoicicHS L, Stein, Die Psycholo{;ic dcr 

Stoa, i. p, ii. (Berlin, iS8(>~iS88); A. C. Pearson, The Ffa^ments of 
Zeno and Ckanthes (London, i8yt); A. Schrackel, Die Pkilosophie 
dev mittJsven Htoa (Berlin, 1892); A. lionlioflor, Epictet und die Stoa 
(Stuttgsirt, i8go); Die Ethih dos Stoiturs Epirtet 
A. T')yroIE, Die Etliik dev alien Stoa (Berlin, 1897). Indisptuus" 
able to the student are H. Diels, Do.voi^yapht ^vaeci (l^rliii, 
*879); J. von Armni, vetevum frei^menta^ i'-m, (Leipzig, 

X9C)3-i903) (R. 1). li.) 

STOKE NEWINGTON, a north-eastern metropolitan borough 
of London, England, bounded E. by Iliickiuy and W. by 
Islington, iind extending N. to llie boundar}' of the county 
of London. Pop. (1901), 51.247. It is mainly occupied by 
small viUas. On its western boiindJ.ir}% adjoining Green Lanes, 
lies Cli5.sold P;:rk (54 acres) and outside the north-western 
boundary is Finsbury Park (115 acres). In Churdi Slvcel is 
the ancient parish church of St Mary, lai'gcly restored, but 
still bearing the stamp of antiquity; t^pposile lo it staiKls a 
new church in Decorated st>'Io by Sir Gill)ert Scott. In tlK^ 
north of the borough are the main waterworks and reservoirs 
of the New River Company, though tb<^ waterway continues 
to a head in Finsbury. Stoke Newington is partly in the 
north division of the parliamenlary bon.ugh of Hackney , IjrjI 
tlie district of South Hornsey, imluded in tjie municipal 
borougli, is in the Hornsey division of Middlesex, The Ixirough 
amneii consists of a mayor, 5 aldermen and 30 councillors. 
Area, 863'5 acres, 

STOKE-ON-TRENT, a market town and municipal and 
paidiamentarv' borougli of Staffordshire, England, on tJie upper 
Trent, in the heart of the Potteries district. Pop. (>901), 
30,458. This was the populatkm of the separate borougli of 
StoJa^wpon-Trent (area, 18S2 acres) whWh existed until 1910. 
In 1908 arrangements were made whereby Sitokc-upon-rrent, 
Burslem, Fenton, Ilajiley, LongUm and Tunstall should be 
amalgamated as one borough, uixler the name of Stoke-on- 
Trent, from tlie 31st of March 1910. The new corporation 
consists of a mayor, 26 aldermen and 78 councillors. Stoke is on 
the North Staffordshire railway, 146 m. r>ortii-west from London 

the London &; North-Western radlway; and on the Grand 
Trunk (Trent and Mersey) Canal. The principal puWic buiki- 
ings in the old town of Stoke are the town hall, with as.sembiy 
rooms, law library and art gallery, the market hall, tlio Minton 
memorial building, containing a school of art ajid science; the 
free library and museum, and the North Staffordshire infirniary, 
founded in 1815 at Etruria, and removed to its present site in 
1868. The head ofhees of the North Staffordshire Railway 
Company are here. Fcmr large firms manufacturing every 
variety of art china and earthenware alone employ over 5000 
hands. Coal-mining and iron and machine manufactures arc 
also carried on. A statue coanraemorates Jorjah Wed^ood, 
bom at Burslem in 1730; but otlier famous names in the ( 
pottery trade are more intimately connected with Stoke. Thu: 
Josiah Spode the second was born here in 1754, and liad a grea' j 
b^ti&e at PenkhuU. on the western outskirts of Stoke. IT. 1 
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entered into partnershy with the Cci7>elands, who continued his 
teisincss, Herbert Minton (1793-1858) wa'S the founder of 
another of the large works. The parliament a.’-y borough 
rctunis one meml.ier. 

Jn the Donu'sday Stingy of 1086 half the church of Stoke and 
' lands in Stoca are said to have belonged to Rol>erl of St 1 11 ford. 
Part of Stoke (Siorbe or Sioca) at this time belonged to ilie 
Crtrwn, since the ro\*al estate of Penculla (now PenkhuU) was 
included wathin its bounds. Frequent refercnccfi to the paridi 
church of Sioke are found during the T4th and 15th centuries. 
Contemporary wTiters frcjm 1787 onwards dcrcrilx; Stoke as a 
market town, but the official eviden(^ states that the market 
rights were not acquired until 1845. Since then the markt^t 
days have been S:'*lurday and Monday. Stokc-iipon-Trent 
bet’.ame the railway centre and head ol the parliamente;.ry 
l)oroiigh of Stoke-upon-Tront, comprising the whole of the 
Staffordshire Potteries, which was created by the Reform Bill 
of 3832. In 1874 it W.T.S irct^rponitcHl as a nuinkipality. From 
1833 to 1885 Stoke returned two members to parlium.ent. From 
the early 17th century, if not earlier, porcelain and ea»'thenwi!re 
manufactories existed at Slokc-upon-Irent, Init tliey rernai; ed 
unnoticed until in 1686 Dr Plot wrote his sun ey of Staffoni- 
shire. In the middle of the i8tb centiiiy^ there was a great 
inclustriiil development in the Pottery district. 

Sec John Ward. The Bnrovs^k of Stoho-tipoii-Treifl (London, 18.; 3). 

STOKE POGESy a village in the south of Buckinghamshire, 
England, 3 m. N. of Slough, famous for its connexion with llie 
poet TliunuLs Gray. The ehureh of St Giles has portions ol 
Norman, Early English, and later dales, and coniaijis a fme 
Decorated ca}iopicd lonii> and brasses ol members of the family 
of !Moleyns. A passage or cloister leading low'ards the ancieiR 
manor-iiouse eoiUains sotuc good origiiud stain(*(hgliiss windows. 
Gray is buried l)eside his mother in the rinirchyiinl, and lliue 
is a monument to Ins memory in the adjacent Stoke Park. The 
churchyard is gcmTaliy considered to be the origiijal of tin: poet s 
Eh'^y in a Couidry Churchyard; and the manor house finds 
mention in his Lonif Slory, West End Cottage, where l)e often 
.stayed, remains in altered form as Stoke Court. Biirnlut'n 
Beeches {(pv,), now preserved to public use, and u favourite 
resort of the pt)et, are 3 m. distant, to the north-west. 

STOKES, SIR GEORGE GABRIEL, Baht. (i 8 1 9 - J 903 ), 
British mathematician and physicist, wa.s the youngest son of 
the Rev. Gal>riel Stokes, rector of Skrecn, Co. Sligo, where he 
was born on the 13th of August 1S19. After attending schools 
in Dublin and Bristol, he matriculated in 1837 at Peiiibroke 
College, Cambridge, wdiere, four years later, on graduating as 
senior wrangler and first Smith’s prizeman, he v/as elected to a 
fellow.sjiip. This he had to vacatt; by the statutes of that soci(fty 
when he married in 1857, but twelve years later, under n(:w 
statutes, he was re-elected, and retained Ids place on the founda- 
tion until 1902, wlien, qi\ the day before he entered on lu.s 
eighty-four til year, he W’a.s elected to the masters! lip. But he 
did not long enjoy this j.>osit.ion, for he died at Cainlaidgc on the 
1st of February in the following year. In 1849 appointed 

to the Lucasian professorship of mathematics in the universiiy, 
and on the ist of June 1899 the jubilee of hl.s appointment wa:; 
celebrated at Cambridge in a brillimit ceremonial, v/hich was 
attended by numerous delegates from European and American 
universities. On tliat occasion a commemorative gold medal 
was presented to him l)y tlie chancellor of the university, and 
marble busts of liini by Hamo Thomycrofl wore formally otTered 
to Pembroke College iuul to the university by Lord Kehin. 
Sir George Stokes, who was created a baronet in 1889, furtlier 
served his university by representing it in parliament from 1887 
to 1892. During a portion of this period (1885-1890) he was 
president of the Roy'al Society, of which he had been one of the 
secretaries since 1854, and thus, being at the same time Lucasian 
professor, he united in liim.self three offices whi( li had only once 
bi 'or been held by one man. Sir Isaac Newton, who, however, 
<ld n ' o'd all three simultaneously. 

Stol e , vvts the oldest of the trio of natural philosophers, 
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Clerk Maxwell and Lord Kelvin being the other two, who especi- 
ally contributed to the fame of the Cambridge school of mathe- 
matical physics in the middle of the 19th century. His original 
work began about 1840, and from that date onwards the great 
extent of his output was only less remarkable than the bril- 
liance of its quality. The Royal Society’s catalogue of scientific 
papers gives the titles of over a hundred memoirs by him 
published down to 1883. Some of these are only brief notes, 
others are short controversial or corrective statements, but many 
are really long and elaborate treatises. In matter his work is 
distinguished by a certain definiteness and finality, and even of 
problems, which when he attacked them were scarcely thought 
amenable to mathematical analysis, he has in many cases given 
solutions which once and for all settle the main principles. 
Tills result must be ascribed to his extraordinary combination 
of mathematical power with experimental skill, for with him, 
from the time when about 1840 he fitted up some simple 
physical apparatus in his rooms in Pembroke College, mathe- 
matics and experiment ever went hand in hand, aiding and 
checking each other. In scope his work covered a wide range 
of physical inquiry, but, as Alfred Cornu remarked in his Rede 
lecture of 1899, the greater part of it was concerned with waves 
and the transformations imposed on them during their passage 
through various media. His first published papers, which 
appeared in 1842 and 1843, were on the steady motion of incom- 
pressible fluids and some cases of fluid motion; these were 
followed in 1845 by one on the friction of fluids in motion and 
the equilibrium and motion of clastic solids, and in 1850 by 
another on the effects of the internal friction of fluids on the 
motion of pendulums- To the theory of sound he made several 
contributions, including a discussion of the effect of wind on the 
intensity of sound and an explanation of how the intensity is 
influenced by the nature of the gas in which the sound is pro- 
duced^ These inquiries together put the science of hydro- 
dynamics on a new footing, and provided a key not only to the 
explanation of many natural phenomena, such as the suspension 
of clouds in air, and the subsidence of ripples and waves in 
water, but also to the solution of practical problems, such as the 
flow of water in rivers and channels, and the skin resistance of 
ships. But perhaps his l>est-known researches are those which 
(Iviil with the undulatory theory of light. His optical work 
began at an early period in his scientific career. His first papers 
on the aberration of light appeared in 1845 and 1846, and were 
followed in 1848 by one on the theory of certain bands seen in 
the spectrum. In 1849 he published a long paper on the dynami- 
cal theory of diffraction, in which he showed that the jflane of 
polarization must be perpendicular to the direction of vibration. 
Two years later he discussed the colours of thick plates; and in 
1S52, in his famous paper on the change of refrangibility of light, 
he' described the phenomenon of fluorescence, as exhibited by 
fluorspar and uranium glass, materials which he viewed as 
having the power to convert invisible ultra-violet rays into rays 
ol lower periods which are visible. A mechanical model, illus- 
tratingthe dynamical principle of Stokes’s explanation was shown 
in 1883, during a lecture at the Royal Institution, by Lord Kelvin, 
who said he had heard an account of it from Stokes many years 
lief ore, and had repeatedly but vainly begged him to publish it. In 
the same year, 1852, there appeared the paper on the composition 
arid resolution of streams of polarized light from different sources, 
and in 1853 an investigation of the metallic reflection exhibited 
by certain non-metallic substances. About i860 he was engaged 
in an inquiry on the intensity of light reflected from, or trans- 
mitted througdi, a pile of plates; and in 1862 he prepared for the 
British Association a valuable report on double refraction, which 
marks a period in the history of the subject in England. A 
paper on the long spectrum of the electric light bears the same 
date, and was followed by an inquiry into the absorption spec- 
trum of blood. The discrimination of organic bodies by their 
optical properties was treated in 1864; and later, in conjunction 
with the Rev, W. Vernon Harcourt, he investigated the relation 
between the chemical constitution and the optical properties 
of various glasses^ with reference to the conditions of trans- 
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parency and the improvement of achromatic telescopes. A still 
later paper connected with the construction of optical instru- 
ments discussed the theoretical limits to the aperture of micro- 
scopical objectives. In other departments of physics may be 
mentioned his paper on the conduction of heat in crystals (1851) 
and his inquiries in connexion with the radiometer; his explana- 
tion of the light border frequently noticed in photographs just 
outside the outline of a dark body seen against the sky (1883); 
and, still later, his theory of the Rontgen rays, which he suggested 
might be transverse waves travelling as innumerable solitary 
waves, not in regular trains. Two long papers published in 1849 
— one on attractions and Clairaut’s theorem, and the other on 
the variation of gravity at the surface of the earth — also demand 
notice, as do his mathematical memoirs on the critical values 
of the sums of periodic series (1847) and on the numerical calcula- 
tion of a class of definite integrals and infinite series (1850) and 
his discussion of a differential equation relating to the breaking 
of railway bridges (1849). 

But large as is the tale of Stokes’s published work, it by no 
means represents the whole of his services in the advancement 
of science. Many of his discoveries were not published, or at 
least were only touched upon in the course of his oral lectures. 
An excellent instance is afforded by his work in the theory of 
spectrum analysis. In his presidential address to the British 
Association in 1871, Lord Kelvin (Sir William Thomson, as he 
was then) stated his belief that the application of the prismatic 
analysis of light to solar and stellar chemistry had never been 
suggested directly or indirectly by any other savant when 
Stokes taught it to him in Cambridge some time prior to the 
summer of 1852, and he set forth the conclusions, theoretical 
and practical, which he learnt from Stokes at that time, and 
which he afterwards gave regularly in his public lectures at 
Glasgow. These statements, containing as they do the physical 
basis on which spectrum analysis rests, and the mode in which 
it is applicable to the identification of substances existing in the 
sun and stars, make it appear that wStokes anticipated Kirchhoff 
by at least seven or eight years. Stokes, however, in a letter 
published some years after the delivery of this address, stated 
that he had failed to lake one essential step in the argument 
(not perceiving that emission of light of definite refrangibility 
not merely permitted, but necessitated, absorption of light of 
the same refrangibility), and modestly disclaimed “ any part 
of Kirchhoff’s admirable discovery,’^ adding that he felt some 
of his friends had been over-zealous in his cause. It must be 
.said, however, that English men of science have not accepted 
this disclaimer in all its fullness, and still attribute to Stokes the 
credit of having first enunciated the fundamental principles of 
spectrum analysis. In another way, too, Stokes did much for 
the progress of mathematical physics. Soon after he was elected 
to the Lucasian chair he announced that he regarded it as part 
of his professional duties to help any member of the university 
in difficulties he might enc'ounter in his mathematical studies, 
and the assistance rendered was so real that pupils were glad 
to consult him, even after thej^ had become colleagues, on 
mathematical and physical problems in which they found 
themselves at a loss. Then during the thirty years he acted 
as secretary of the Royal Society he exercised an enormous if 
inconspicuous influence on the advancement of mathematical and 
physical science, not only directly by his own investigations, but 
indirectly by suggesting problems for inquiry and inciting men to 
attack them, and by his readiness to give encouragement and help. 

Several of the honours enjoyed by Sir George Stokes have 
already been enumerated. In addition, it may be mentioned 
that from the Royal Society, of which he became a fellow in 1851, 
he received the Rumford medal in 1852 in recognition of his 
inquiries into the refrangibility of light, and later, in 1893, the 
Copley medal. In 1869 he presided over the Exeter meeting 
of the British Association. From 1883 to 1885 he was Burnett 
lecturer at Aberdeen, his lectures on Light, which were published 
in 18S4-1887, dealing with its nature, its use as a means of 
investigation, and its beneficial effects. In 1891, as Gifford 
lecturer, he published a volume on Natural Theology. His 
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academical distinctions included honorary degrees from many 
universities, together with membership of the Prussian Order 
Pour le M6rite. 

Sir George Stokes’s mathematical and physical papers were 
published in a collected form in five volumes; the first three (Cam- 
bridge, iSSo. 18S3, and 1901) under his own editorship, and the two 
iast (Cambridge, 1904 and 1905) under that of Sir Joseph Larmor, 
who also selected and arranged the Memoir Scientific Corre^ 
spondence of Stokes pubhshed at Cambridge in 1907. 

STOKES, WHITLEY (1830-1909), British lawyer and Celtic 
scholar, w^as a son of William Stokes (1804-1878), and a grand- 
son of Whitley Stokes (1763-1845), each of whom w'as regius 
professor of physic in the university of Dublin. In his day, 
William Stokes, who was the author of several books on medical 
subjects, was one of the foremost phyr.icians in Europe. Edu- 
rated at Trinity College, Dublin, young Stokes became an English 
barrister in 1855, and in 1862 he went to India, where he filled 
several official positions. In 1877 he was appointed legal mem- 
ber of the viccroy^s council, and he drafted the codes of civil 
and criminal procedure and did much other valuable work of 
the same nature. In 1879 he was president of the commission 
on Indian law. He returned to England in 1882. In 1887 
he was made a C.S.L, and two years later a C.T.E.; he obtained 
honorary degrees from many universities, and was a fellow of 
the British Academy. He died in London on the 13th of April 
1909. Whitley Stokes is perhaps most famous as a Celtic 
scholar, and in this field he worked both in India and in England. 
He slLulied Irish, Breton and Cornish texts, and among his 
numerous works may lie mentioned editions of Three Irish 
Glossaries (1862); Three Middle-lrish Homilies (1877); and 
Old Irish Glosses at Wiirzl'urg and Carlsruhe (1887). He was 
one of the editors of the Jrische Texie published at Leipzig (1880- 
T900); and he edited and translated Lives of Saints from the 
Booh of Lismore (1890). With Professor A. Bezzenberger he 
wrote Urkeltischer Sprachschaiz (1894). His principal legal 
work was The Anglo-Indian Codes (1887). 

STOKESLE Y, JOHN {c. 1475-1539), English prelate, was born 
at Colly Weston in Northamptonshire, and became a fellow of 
l\ragdalt‘n College, serving also as a lecturer. In 1498 he was 
made principal of Magdalen Hall, and in 1505 \ ice-j)rosi(lent of 
Magdakm College. Soon after 1509 he was appointed a member 
of tiie royal council and chaplain to Henry Vlll. In 1520 he 
was at the F’ield of the (doth of Gold; in 1529 and 1530 he went 
to France and Italy as ambassador to Francis 1. and to gain 
opinions from foreign universities in favour of the king's divorce 
from Catherine of Aragon. In 1530 he became bishop of TiOndon. 
In 1533 he christened the princess Elizabeth, and his later years 
were troubled by disputes with Archbishop Cranmer. Stokesley 
oppose d all changes in the doctrines of the Church and was very 
active in persecuting heretics. He was a man of learning, writ- 
ing irf^favour of Henry’s divorce, and with (’uthbert Tiinstall, 
bishop of Durham, a treatise against Cardinal Pole. He died 
on the 8lh of September 1539. 

STOLBERG, FRIEDRICH LEOPOLD, Graf zu (1750 1819), 
German poet, the younger son of Count Christian Stolbcrg, was 
born at Bramstedt in Holstein on the 7th of November 1750, 
He studied in Gottingen and was a prominent member of the 
famous llain or Dichterbtmd, After leaving the university he 
made a journey to Switzerland with his brother Christian, in 
company with Goethe. In 1777 he was appointed envoy of the 
prince bishop of Liibcck at the court of Copenhagen, hut often 
stayed at Eutin, where he w^as the intimate associate of his 
college friend and member of the Dichterbund, Johann Heinrich 
Voss. In 1782 he married Agnes von Witzieben, whom he 
celebrated in his poems. After her early death in 1788, he 
became Danish envoy at the court of Berlin, and contracted a 
second marriage with the countess Sophie von Rcdern in 1789. 
In 1 791 he was appointed president of the Liibeck episcopal court 
at Eutin ; he resigned this office in 1800, and retiring to Munster 
in Westphalia, there joined, with his w^hole family, the eldest 
daughter only excepted, the Roman Catholic Church. For this 
step he was severely attacked by his former friend Voss (Wie ward 
Fritz Siulberg ein Unfreier? 1819). After living for a while 
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(from 1812) in the neighbourhood ot Bielefeld, he removed to his 
estate of Sondermiihlen near Osnabruck, where he died on the 
5th of December 1819. He wrote many odes, ballads, satires 
and dramas — among the last the tragedy Timoleon (1784), 
translations of the Iliad (1778), of Plato (1796-1797), Aeschylus 
(1802), and Ossian (1806); he published in 1815 a Leben 
Alfreds des Grossen, and a voluminous Geschichte der Religion 
Jesu Christi (17 vols., 1806-1818). 

Stolberg’s brother, Christi an, Graf zu Stoi.berg (1748-1821), 
w^as also a poet. Born at Hamburg on the 15th of October 1748, 
he became a magistrate at Tremsbiittel in Holstein in 1777, and 
died on the 1 8th of J anuary 1821. Of the two brothers Friedrich 
w'as undoubtedly the more talented, but Christian, though not a 
poet of high originality, excelled in the utterance of gentle 
.sentiment. They published together a volume of poems, 
Gedichte (edited by H. C. Boie, 1779); Schauspiele mit Choren 
(1787), their object in the latter work being to revive a love for 
the Greek drama; and a collection of patriotic poems Vater- 
Idmiische Gedichte (1815). Christian von Stolberg was the sole 
author of Gedichte aus dem Griechischen (17S2), a translation of 
the works of Sophocles (1787), and of a f)oem in seven ballads, Die 
weisse Frau (1814), w^hich last attained considerable popularity. 

The Collected Works of Christian and Friedrich Leopold zu Slol- 
berg were published in twenty volumes in 1S20-1825; 2nd cd. 1S27. 
Friedrich's correspondence with F. 11 . Jacobi will Ih< found in 
Jacobi's lirielwcch^i'l (1825-1827); that with Voss has been cditecl 
by O. Hcliinghaus (i8or). S<‘loclions from the poetry of the two 
brothers will be found in A. Sauer's Der Gotlingvr Dichicrbitnd, iii. 
(Kiirschner's Deutsche Natioualliteratur, vol. 50, See also 

T. Menge, Der (iraf /,. Stolbcrg und seine Zcitgniosscn (2 vols., 
1862); J. H. Hennes, ^its L. von Stolberes Jtigcndjahrcn (1870); 
the same, Stolberg in den swei Ivtzfcn Jahrzvhntcn seines Lebens 
(1‘875); j. Janssen, }', L. Graf zu Stolberg (2 vols., 1877), 2nd ed. 
1882; VV. Kei|.>cr, L, Siolbcrgs jugendpocsie (1893). 

STOLBERG, a town of Germany, in the Prussian Rhine 
Province, situated on tht5 Vichtbach, 7 m. E. of Aix-la-Chapcllc, 
on the main line of railway to Cologne. Pop. (1905)* 

It coniain.s two Protestant and two Roman t atholic (churches, 
a castle o(:('uj)sing the S'lc of one said to have been used by 
C'harlcmagne as a hunting seat. It is the centre of a very 
active and varied industry, exporting its produce to all parts of 
tb.e world. The leading l)ranch is metal-working, whi('h is here 
carried on in important zinc, brass, and iron foundries, smelting- 
works of various kinds, piiclclling and rolling works, and manu- 
factories of needles, pins and other metal goods. I'he ore is 
mostly found in the mine:-; around the? town, but some is imported 
fr .m a considerable dislan.ee. In or near the town there are 
also large ch(;mi('al works, glass-works, a mirror-factory and 
various minor cstal:>]isi)ments. Kxtemsive coal-mines in the 
neighbourhood provide the enormous .supply of fuel demanded 
l)y the various industries. I'iic industrial prosperity of the town 
was founde<l in the nuddle of the 17th century by French 
religious refugees, who jnlroduced the art of })rass- founding. 

STOLE (Lat. slola and orarium, It. etole, Ital. slolaf Sp. eslola, 
Ger. Stola), a Ihturgi'.'ai vesUnciL of the Catholic: ('hurch, peculiar 
to the higher orders, /.<?. deacons, 
priests and bishops. It is a strip of 
.stuff, usually silk, some 2 1 yards long 
by 4 inches broad ; in the middle and 
at the ends, which are commonly 
broadened out, Jt is ornamented with 
a cro.ss. Its colour varies with the 
liturgical colour of too day, or of the 
function at which it is worn. 

There is very little evidence as to 
the form and character of the stole 
before the Carolinghin ago; but from 
the 9th century onwards representa- 
tions of the stole show that it varied 
in no essential particular f»’om that of 
the present day. I n the u th , 1 2 th and 
1 3th centurie.s it was remarkably long 
and narrow. From the 9th to the J3th 
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otntuk^y it msa mwdy pito^tded 'wifh^ « wpaartite piece by 
way of Jinisk >to the mdt^ »«ind this ih the liaMh and 13th 
centuriet if^ias a rule trapeae^ap<efc.l. M the late middle ages 
the «tale was usually of unifom lireadtli; but irom the i6th 
centutry inwards tlie ends again began to be widened, unti/l m 
the 18A century we have the hideous form with lai:gc sbovcl- 
^ape'd ends. Fringes, tassek, Kttle bells and the like were used 
as decorations of the ends of stoles at least as early as the 9lh 
century; but crosses in the middle and at the ends were rarely 
added during tlie 'middle ages. The usual material of medieval 
stoles was silk, and the better ones were embroidered with silk, 
gold thread, pearls, Stc. 

The stole is worn immediately over the alb; by deacons, 
scarf “'wise over the left shoulder, across the breast -and back to 
the right side; by .priests and bisliops, dependent from the neck, 
the two ends falling ever the breast. In the cose of bishops, 
however, the stole alwa>^ hangs straiglit down; while priests 
wear it crossed over the breast when vested in the alb. Essen- 
tially, the actual method of wearing the stole conforms to the 
original practice. During the middle ages there were, however, 
deviations of custom : priests, even according to the Roman 

use, did not wear the stole crossed over the alb, though this had 
been prescribed for Spain so early as 675 by the 4th canon of the 
council of Braga. In southern Italy, probably under Greek 
influence, and in Milan (where the custom still survives) the 
diaoonal stole was put on over the dalmatic. Similarly in S})ain 
and Gaul, anterior to the Carolingiaii age, the stole was worn by 
deacons over the aibn or outer tunic. 

According to the Roman use the stoic is now only worn at 
mass, in administering the sacraments and saorafnenialia, when 
touching the Host, 8:c.,but not r.g. at solemn ofhe^es or in proces- 
sions. In the middle ages, however, it was the custom to wear 
it at nearly all liturgical functions. In the 9tn and loth century 
it was even made obligatory, by the decrees of the synods of 
Mainz (813) and Trlbur (895), on priests throughout the Frank 
Empire to wear it at all times, es|Kicially when travelling. Else- 
where it was Uie Custom to wear it always, at least for a year alter 
ordination. 

The custom of giving the stole to priests and deacons at their 
ordination is of antiquity. So far as Spain is concerned 
there is evidence for it in the decrees of the 4th council 'of 'I'oledo 
(633), and lor Rome that of the 8lh century OriJo of Mabillon. 
The present practice — according to which the bishop lays the 
stole over the -left shoulder of the deac’on, and crosses it over the 
breast of tlie priest — is already found in the pontificals of the 
loth century. 

There is no evidence to show when the stole was first used in 
the Western Church, In Gaul and Spain wc already find it in 
the 6th century; our first evidence for its use in Rome is of the 
Sill century, wihich is however, of course, no proof that it was 
not in use earlier. The mosaic in the apse of S. Vitale at Ravenna, 
whicli lias been taken to prove the existence of the stole in the 
first half 'of the 6th century, has no value as evidenc’e, as the 
lower part of the 'figure of Bishop Ecclcsius (sec Vestmknts, 
fig. 2) was renewed in the 12th century. It is noteworthy tliat 
at Rome, until the loth century, the stole was v^orn by tlie 
lower orders of the clergy also. 

In the Eastern Church tbe stole {Gr. the diaoonal 

stole, iTTLTfjdxyj^^-Lov, the priestly stole; Slav, and epitr acini; 
Arm. urnr; Syr. uroro; Nest, umra; Copt, oration and patrashil) 
makes its appearance very early. The stole of the deacons is 
mentioned so early as the 4th and 5II1 centuries, the first instance 
being in the 22nd canon of the council of I^odicea, where it is 
mentioned specifically as the insignia of a deacon. Of a priestly 
stole w'e hear for the first time in the Theoria inysiic(i{Sth century). 
In the Maroriite, Syrian, and Nestorian Churches subdeaoons 
also wear the stole, and among the Maronites the lectors as well. 
There is very little evidence as to tlie character of the stole in 
the ancient Church of the East. The stole of priests and bisho|3H, 
decorated with crosses, w%s worn originally in all rites as in tlie 
West, i.e, hanging in twoiaose bands over the breast; at the 
jtesent day, according te the Greek rite, the two bands <are 


InrinlyiseWn together, wkile in iSyriftnamd Coptic 
rites they ^havfe even been amaigainatied into a single broad «itrip 
with an opening at the top for the head. Its ancient form has 
•lieen retained Only by the Ncstorians^ who wear it crossed 'Ovxr 
the breast. The diaoonal stole was and continues to be worn 
Usually hanging over the left shrouldcr, the ends falling straight 
^own More and behind. Only the Copts and Armenians w^ear 
it .scarf-wise. Originally the diaconal stole would seem to have 
been a -narrow strip o^f folded linen, and it appears in the pictures 
of the .9th century as a Harrow band ornamented with cros.«ies. 
Later, it was often the habit to embroider on Greek diaronal 
stoles the Words ArHOS AriOS ATIOg. 

The questifin of the origin of <il!ie tote admits of too conclusive 
answer. It is certainly not derived from the antique 4 tola, calletl 
itmica, as was formerly always held, nor yet from -llic prayer blanket 
{talUth) of riie jews. More careful invest igatioh, moreover, throws 
voiy con jfiider able doubt on the possibiTify of the derivation of tfic 
priest'u stole from the ancient neck-cloth (ormnnm) aaid of tiic 
diaconal stole from a napkin uscxl in Uic liturgy. A more reason- 
able theory seems to bo that which suggests that, in the East, the 
stole w^as originally introduced as that wliich it was when it first: 
appears in the 22nd canon of Eaoclicoa, viz. a special liturgical 
mark of distinction for deacons, which in coursu of time wn*s oxtondecl 
to all the higher orders. In all probability” it was intrwlucod 
straight from the East into Spain anti Gaul. Rome also probably 
imported it from the same quarter, but weakened its significance 
by making it a cloth sanctified by boing laid on the Co^ifessio of 
St Peter, the bestowal of which at ordination was intended to express 
the fact that elevation to clerical office in the Roman Church was a 
grace bestowed de hrnrdictionc S. Petri and that the ordinands woic 
undertaking with their consecration the duty of iserving St Peter, 
the Roman Church. 

Whwevor the Reformation was introduced the stole was done 
away w'ith, even when cliasublo, alb and cope were retainccl; the 
reason being that it was the ensign of the major orclt*rs, which in 
the Catholic sense were rejected by the Reformers.’ (J. Bra.) 

STOLEN GOODS. In English law, various points of impor- 
tance arise in connexion with chattels which have been the 
subject of larceny and have not been rctnrm'd to the poss(?ssion 
of their otvner. The owner of the goods stolen has an action 
against the thief for the goods or their value. How far he i:: 
entitled to pursue his civil right to the exclusion of criminal 
prosecution doc^s not seem very clear upon the authorities. In 
Midland Insurance Co. v. Smith (t88i, L.R. 6 Q.B.D., 568), Mr 
Justice Watkin Williams said ; It has boon said that the true 
principle of the common law is that there is neither a merger of 
the civil right, nor is it a strict condition precedent to such riphl 
that there shall have been a prosecution of the felon, but that 
there is a duly imposed upon the injured person not to resort 
to the prosecution of his private ?iuii to the -neglect and exclusion 
of the vindication of tht^ public law ; in my opinion this view is 
the correct one.^^ Dealing with stolen goods by persons other 
than the thief may affect the rights of such persons jeithcr 
criminally or civilly. Two varieties of crime arise from such 
dealings, (i) Receiving stolen goods knowing them to have 
been stolen, a misdemeanour at common law, is by the Larceny 
Act a felony punishable by penal servitude for fourteen y^rs 
where the theft amounts to felony, a misdemeanour punish- 
able by penal servitude for seven years w’here the tiieft is a 

’ The stale was «ot one -of the vestments prescribed by the 
rubrics of the first Prayer-book of Edward VI. (sec Vkstmicnts). 
It yeQ.s replaci*d in the Church of England from the Reformation 
onwards bj" the scarf, a broad band of black silk, fonncrl>^ pari of 
the outdoor dress <01 filie dignifi'cd clergy aiwl without liturgicaJ 
signiticiincc. Tills vesfiment has some resemblnncc to the stole, 
in tliat it is worn round the neck and hanging straight down in front 
over each shoulder. This resemblance led, during the 19th century, 
to a confusion of the two vestments. The scarf wns narrowed into 
the black stole, sometimes ornamented with crosses ‘embroidered 
in the centre behind and at the ends, and this was gradually replaced 
by coloured stoles, varying according to the church's seasons. The 
stole, either black or coloured, is now almost universally worn by 
the Anglican clcrg^', even where the other *’ eucharistic vestments 
have not been adored. -It tosay be noted that, wbatover may be 
the case witli tlie oflier reformed churches, it is unsafe to argue 
from the disuse of the stole -in the Church of England that th^ 
was intended to symbolize the rejection of the major orders “ in 
the 'Catholic sense,'* unless this sense be taken to imifly a necessary 
eonneidoii with libe doctrine of tiadsubstantiatibn and tlie saeri^^ 
of the mass. fW* A. P-1 
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fliisdeniesnour, as in iiibtarmng.^ods by false pretences. Recent 
possession of stokn property may^ axrcording to oircumstances, 
st^port the presumption that the ^isoner is a thief or that he is 
a receiver. The Prevention of ’Crime Act, 1871, made important 
dbanges in the law of evidence in charges of ^recoiving. It allows, 
under proper safeguards, evidence to be;given in the cotarse of the 
trial of the finding of tfthtr stolen property in the iposscssion of 
the accused, and of a previous conviction for any offence linvolv- 
ing fraud and 'dishonesty. ‘(2) Compounding theft, or ^heftbak 
(redemptio furit)^ tliat is, taking back stolen goods or receiving 
compensaticm on condition of not prosecuting, is a misdemeanour 
at common law. it need not nea^ssarily be committed by the 
owner of the goods. Under the Ijarceny Act it is a felony punish- 
able by seven years’ penal servitude to take money or reward 
cormptly for helping to recover stolen goods without using all 
due diligence to bring the offender to tri^. By the same act, to 
advertise or print or publislh any advertiserment offering a reward 
for the return of stolen goods, and using any words purporting 
that no questions will be asked, &c., renders tlie offender liabte 
to a penalty of £50. Tliis penalty must, by the Larceny (Ad\'er- 
tisements) Act 1870, be sued for within six months, and the 
assent of the attorney-general is nec(«saTy. Various a(?ts provide 
for the liabilities of pawnbrokers, publicans, marine-store dealers, 
and oth^yrs into whose possession stolcm goods conw. Search for 
stolen goods can only l)e undertaken by a police officer under the 
protection of a search warrant. The law as to stolen goods, as 
far as it affects the civil rights and liabilities of the owner and 
third parti(\s, is shortl)' as follows. As a gtineral rule a purchaser 
takes goods subject to any infirmities of title. The property in 
money , bank-notes, and negotiable instruments passes In* delivery, 
and a person taking any of these bona fide and for A^alue is entitled 
to retain it as against a former ow^ner from whom it may have 
been stolen. In the case of other goods, a bona fide purchaser of 
stolen goods in market overt (sec Sale of Goods) obtains a good 
title (except as against the Crown), prorided that the thief has 
not been convicted. Aft(jr conviction of the thief the projMjrty 
revests in the owner, and the court before which the thief was 
convicted may order ret^titution, except in the cases S|K!cially 
mentioned in the Lanxny Act, i.e. the bona fide discharge or 
transfer of a security for value without noti<‘e and the fraudulent 
dttaiing by a trustee, lianker, &c., witli goods and documents of 
title to goods entrusted to him. After conviction of ihv, thief 
the goods must be recovered from the person in whose hands they 
are at the lime of the conviction, for any sales and resales, if 
the first sale was in market overt, are good until conviction of the 
thief. The protection given by mtirket overt is unknowTi in 
Scotland. If thtj goods were ol)taii>ed by false prct(?nct!s and 
not by larceny, the question then is whether the property in tlie 
goods lias passed or not, and the B^mwer to this question depends 
upon the nature of the false prctenf:es employed. If the vendee 
obtains possession of goods with the intention by the vendor 
to transfer both the pn)perty and the possession, the property 
vests in the vemlee until the vendor has done some act to dis- 
affinn the transaction. But if there was never any such inten- 
tion — if, for instance, the vendor delivers tht^ goods to A.B. under 
the belief that he is C.T).- the properly docs not vest in the 
transferee, and the owner may reco\'cr the goods even from a 
bona fide purchaser. 

In the United States the law as to stolen goods is regulated 
by statute in the various states, but the broad prineijSes are 
practically in accordance with English law. The doctrine of 
market overt is not, however, acknowledged by any state. 
The purchaser Irom a thief gets no title as against the owner. 
One who buys goods from a factor who procured them by larceny 
is not protected by the Factors Act in New York (Soltau v. 
CifdaUf 1 19 N.Y. 380). To the same effect ( Gentry v. SUt^leion 
(1904), 1&8 Fed. R. 679) is a purchase of cattle from a thief. 
The U,S. Supreme Court held, in an action of detinue to recover 
five negro slaves, tliat the English rule as to sale in market overt 
(Sd not apply in the United States ( Vmtress v. Stmih, vo Peters 
xjs}. In Pennsylvania there is no market overt and a porchaser 
of personal property cannot get a gcx>d title Irom one without 


title by ipaying ior it (I'W, Htisky^* Semofny 33, Pa< 

Su^r Ct. 218). So in Maine (Coffib^ v. Gardm, 59 Me. in). 
In Massachnsetts a sale of *biittcr fn the Open market by one 
i had fclouiou.Hly acquired possession of it did not transfer the 
propert}''(Zhw»f v. Baldwin^ 8 Mass. 518). So held also in New 
I York whero horses stolen from there were soW in Canada, 
though a purchaser there is entitk'd to be reim'biirsed before 
delivering to the owner (Edgerly v. Bush, Si N. V, 199). 

See Biiso False Prexekchs ; La-rcexv. 

S’mtrCXKA.PBRBlNAND (1838-1874), Austrian palaeonto- 
logist, was born at Hochw'ald, in Moravia, in May 1838. He wus 
educated at Prague and at the university of Vienna, where he 
graduated Ph.D. He was cncoiiriiged to w^ork at geology and 
I palaeontology by Professor E. Suess and Dr M. ilocrnes; and 
as early as 1859 he communicated to tlie Vienna Ac-ademy a 
description of some freshwater mollusca from the Cretaceous 
rocks of the north-eastern Alps. In 186 r he joined the Austrian 
Geological Siin^^v, and in the following year he was appointed 
palaeontologist to the Geological Survey of India. In Calcutta 
tlie description (d tlie Cretoocous fossils of Southern India was 
plat'ed in his hands, and the inublication of this great work, which 
formed part of the Palaeminlogia indica, was rommvnccfi with 
the assistance of 11 . F. Blanford in 1863 and completed in 1873. 
During tlie last ten years of his life lie published g(olr,gi(jal 
memoirs on th<i western Himalayas and Tibet, and numerous 
papers on all branches of Intlian zoolog}', from mammals to 
insects and corals. In 1873 he was selected as naturalist and 
geologist to ac('ompany a mission despatched bv’ the Indian 
gox enimcnt to Varkand and Kashgar under Mr (aft(^rwards Sir 
Douglas) Fors}'t:h. ilis health, which had been severely affected 
by bis previous field work in India, pro\X‘d unec^ual to t!i(‘ strain, 
and he died on tlu^ i9tli of June 1874, at Slmyok, in Ladak, 
while “ returning loaded with the spoils and notes of nearly a 
}'r;ar’s research in one of the least-known jiarts of Central Asia.” 

Memoir (with bibliography) by V. Ball, appended to ScinUific 
RchuUs oj ih' Scamd Yarkand Mission^ 1880; Ubiiiiary by VV. X. 
Blanford, Salurc, July 0, 1874. 

STOLP, or Srni.VK, a town of German}', in the Pms.sian 
province of Pomerania, on the Stol[)e, 10 m. from the Baltic Sea 
and 64 m. VV^ ol Danzig on the railway to Stargard, and with 
branches to Stolpmunde and Neustettin. Pop. (1905), 31,154. 
The large; church of St Mary, with a lofty tower, dating from the 
i4lh century, the Renaissance castle of the j6th century, now 
used as a jirison, and one of the ancitint town-gates restored in 
1872 are memorials of the time when Stolp was a prospi’rous 
member of the Hanseatic League. It has also the church of St 
John, built in the i3Lh century, a new town Il'iH, and a statue of 
Bismarck. The manufacture of machinery, amlxir articles, 
tobacco and cigars, and bricks, with some iron-founding, 
linen-weaving, and salmon-fishing in the Stolpe, are the chief 
industrial occupations of the inhabitants, who also carry on trade 
in grain, cattle, sjiirits, timber, fish anil geese. Slolpniiindc, a 
fishmg-villagc and summer resort, at the mouth of the river, is 
the port of Stolp. 

Stolp, miuitioned in the nth century, received towm rights in 
X273. From the 14th to the i6th century it was a member 
of the Hanseatic League. Until 1637, w hen it passed to Branden- 
burg, the towm was generally in the possession of the dukes of 
Pomerania. 

STOMACH (Gr. trrnfiaxo^, from erro/xA, a mouth), thie bag-like 
digestive organ which in man is situated in the upper leit part 
of the abdomen. See, for anatomical details, Aluwkmary 
Canal. For the diseases of the stomach in general sec Digestive 
Organs; and for special forms Gastritis; Gastric I'lcer; 
Dyspepsia, 8:c. ; also Abdcwikn (AMominal Stirgery). 

Cancer of the Stomach is a common disease. It occurs for the 
mo.st part in persons at or after middle life, and in I joIIi sexes equally. 
Its favourite situation is the 'ootlet (pyloric cancer), where a hard, 
fibrous growth forms a contracting ring of the scirrhous variety. 
But when cancer attacks the inlet of the stomach, the tumour is 
of tlve scaly cpitheliomatous variety. It often begins in tlie tissues 
of the end of the gullet, spreading downwards to tlie stomach. 
Chronic fabric ulow is not nnfreqnently the starting point of caneer. 
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The symptoms of cancer of the stomach arc apt to be indefinite 
(for many weeks or months). There may be long-standing com- 
plaints of " indigestion/' which is sometimes made better, sometimes 
worse , by taking food. Then comes a feeling of discomfort which can 
be often localized, the individual pointing with his finger to a spot 
somewhere behind the end of the breastbone. Difficulty and pain 
in s\vallowing may be complained of when the cancer is beginning 
to block the inlet, but if it is situated at the pylorus the discomfort 
comes on an hour or two after a meal — at the tinuj that the partially 
digested food is trying to make its way into the small intestine. 
Much of the food remains in the stomach and, undergoing fermenta- 
tion, causes the evolution of gas which distends the stomach and 
pives rise to unavoidable belching. Later on vomiting occurs. 
The vomiting may take place every t^vo or three days, enormous 
quantities of undigested food mixed with frothy, yeast-like mucous 
beirg tlirowii up. And whilst the stomach is slowly filling up again 
afier one of these uncontrollable emptyings, sudden and violent 
m ' ' nu'iits of the individual may cause the fluid to give rise to 
a u dibit} " splashings." But even at this stage the disease may be 
unrccogniijable, though the symptoms are extremely suggestive. 
But later the vomited matter is blackened by blood which has 
eycaj'iod into the stomach from the ulcerated growth. The patient 
then rapidly loses llt'sh and strength, and a hard lump may be felt 
in tin: upper part of the abdomen. 

A cTiaracteristic feature of cancer is the carrying of the epithelial 
cells (which are the essential eksment of the growth) to the nearest 
Iyni]Muatic glands, and in cancer of the stomach the secondary 
implicp.tion of the glands may cause the formation of barge masses 
l)t'tw(}on the stomach and the liver, which may press upon the 
large veins and give rise to dropsy. Secondary cftjposits arc a])t 
to form also in the liver and they may cause the appearance of a 
bulging below tlie ribs on the right side. 

Another charact(jristic of cancer is that it spreads far and wide, 
drawing other tissues to itself by contracting fibrous bands. Those 
are sonictimt:s erroneously spoken of as the roots “ of cancer, 
and ill the case of cancer of the stomach they may fix it to the 
pancreas, the liver, the bowels or the .spine, 'i'ho invasion of the 
lym)>hatic glands and the spreading of the growth into neighbouring 
organs, render the successful openltive treatment of gastric cancer 
hazartlous and disappointing. By the time that a tumour has 
made itself recognizable the probability is that it is too late for the 
attejuipt to be made for its ^emo^’al. But in many cases the patient 
preff'rs that the abdomen should be opened for exploration for a 
p(>ssible operation than that he should hopelessly give himself ovtsr 
to the disease. And sometimes tlu: surgeon is enabled by oiieration 
to give groat relief, though the rcjinoval of tlic growth itself is 
impracticable. 

wlien the growth is at the cardiac end of th(! stomach, blocking 
the gullet and causing slow starvation, the abdomen may advisedly 
be opened, a.nd, the stomach having been fixed to the surface-wound, 
a permanent opening may be arranged for the introduction of an 
afiequatcj amount of food. This op(!ration is called uastvostomy 
an.l inr.y be the mi-ans of giving many weeks of comfort to the 
iinhnppy patiemt — provided that its ]icrforinance is not too long 
pof.ri)oned. .In the case of pyloric obstruction a permanent opening 
iria>" be established between the stomach and a neighbouring jntjce 
inlf.stine, so that tin; food may liiici its way along the aiiiiieiitary 
r.rm .1 greatly to the relief of tlie symj^toms of gastric dilatiUion. 
'J'his is railed " short-circuiting." 

In some early e-ases of j)3doric cancer res(}Ction of the disease may 
be ])i.riormcd, the upper eii<l of the iiitestiiu) b<*ing afterwards 
joined to the middle of the stomach by a kind ot sbort-circuiLiiig 
ojw. r.ition. Ill certain rare cases the wliole ol the stomacli has bet u 
rerryn ed, tlie boAvel being brought up and splictsd to the end of the 
giidet. 

In ttie case of gastric dilatation from p^doric obstruction great 
rcliel may be afiorded l.>}' waslhng out the visens by means of a 
long rubber tube, a fiiniud, and a jug of hot water, as originally 
Fiiggt sted by Adolf Kiissmaul. 

J^yloroplasty, — Simple fibrous narrowing of the gateway of the 
sLeinacli or of the intestine is dealt with by dividing it longitudinally 
and Uien suturing tlie edges of the wound transversely, '.riiis 
ingtrr.i'iiis operation v idens the track at the cxjiense of an unimpor- 
tant fraction of its length. In cases of great dilaUitioii of the stomach 
with no obstruction to the outlet the slack of the walls may be 
gathered ui) by pleating and so permanently secured by suturing. 
Jyoreia's operation lor dilatation of the outlet of the stomach is now 
rare!)' i)erformed. (K. O.*) 

STONE, CHARLES POMEROY (1824-1887), American soldier, 
was born in Greenfield, Massachusetts, on the 30th of September 
2824. lie graduated at West Point in 1845, and in the Mexican 
War earned two brevets for distinguished conduct. In 1856 
he resigned from the army; and in 1857-1861 he led a scientific 
expedition in the state of Sonora, Mexico. He re-entered the 
ser\'ice in 1861, and became a brigadier-general, United States 
Volunteers, but the defeat of a detachment at Ball's Bluff 
(Oct, 21, 1861) w'as attributed to him, and he was imprisoned 


.—STONE, F. 

for six months, being then released without any charge being 
brought against him. After serving for short periods in the 
latter stages of the war, he resigned his commission (Sept, 
1864). He was engineer and superintendent of a mining company 
in Virginia from 1865 to 1870, when he entered the military 
service of the khedive of Egypt, whose chief of staff and general 
aide-de-camp he became, with the rank of lieutenant-general 
and the title of “ Ferik Pasha/' He returned to the United 
States in 1883, and resumed his engineering work. He died in 
New York City on the 24th of January 1887. 

STONE, EDWARD JAMES (1831-1897), British astronomer, 
was born in London on the 28th of Febniary 1831. Educated 
at the City of London School, he obtained a studentship at 
King’s College, London, and in 1856 a scholarship at Queens' 
College, Cambridge, graduated as fifth wrangler in 1859, and was 
immediately elected fellow of his college. The following year 
he succeeded the Rev. R. Main as chief assistant at the Royal 
Observatory, Greenwich, and at once undertook the fundamental 
task of improving astronomical constants. The most important 
of these, the sun’s mean parallax, was at that time subject to 
considerable uncertainty. From a discussion of the observations 
of Mars made in i860 and 1862 at Greenwich and Williams- 
town (near Melbourne), Stone deduced for it a value of 8’932" 
(Mon. Not. R,A.S. xxiii. 183), and in a further investigation 
in which he included the observations made in 1862, at the 
Cape of Good Hope, he obtained 8*945" (Mem. oj R.A.S-, vol. 
xxxiii.). Confirmatory results were afforded by his discus- 
sion of the observations of the transit of Venus in 1769 which 
yielded the figure 8*91" (Mon. Not, R.A.S. xxviii. 255). In 
1865 he contributed a memoir to the Royal Astronomical 
Society on the constant of lunar parallax. He also deter- 
mined the mass of the moon, and from a discussion of the 
Greenwich transit circle observations between 1851 and 1865 
he found for the constant of nutation the value 9*134". 
These services were recognized by the award of the Royal 
Astronomical Society's gold medal in 1869, and on the resig- 
nation of Sir Thomas Maclcar in 1870 he was appointed Her 
Majesty's astronomer at tlie (!ape. His first task on taking up 
this post was the reduction anil publication of a large mass of 
obsen^ations left by his predecessor, from a selected portion of 
which (those made 1856-1860) he compiled a catalogue of 1159 
stars. His principal work vas, however, a catalogue of 12,441 
stars to the 7th magnitude between the South Pole and 25" S. 
declination, which was practically finished by the end of 1878 
and published in T8Sr. Shortly after the death of Main on the 
9th of May 1S78, Stone was appointed to succeed him as Ratlcliffe 
Observer at Oxford, and he left the Cape on the 27lh of May 1879. 
At Oxford he extended the Cape observations of stars to the 7th 
magnitude from 25*" S. declination to the equator, and collected 
the results in the Rad elide Catalogue for 1890, which irontains 
the places of 6424 stars. Stone observed the transit of N'enus 
of 1874 at the Cape, and organized the government expeditions 
for the corresponing c\*cnt in 18B2. He was elected j)resident 
of the Royal Astronomical Society (1882-1884), and he was the 
first to recognize the importance of the old observations accumu- 
lated at the Radclific Observatory by Hornsby, Robertson and 
Rigaud (Mon> Not. R.A.S., vol. Iv.). He successfully observed 
the total solar eclipse of the 8th of August 1896 at Novaya 
Zemlya, and purposed a voyage to India for the eclijise of 189S, 
but died suddenly at the Raclcliffc Observatory on the 9th of 
May 1897. The number of his astronomical publications exceeds 
150, but his reputation depends mainly on his earlier work at 
Greenwich and his two great star catalogues — the Cape Catalogue 
for 1880 and the Radclide Catalogue for 1890. 

See Pfoc. Roy. Society ^ Ixii. 10; Month. Not. Roy. Ast. Soc. Iviii. 
J.i3; The Times, lothof May 1897; Observatory, xx. 234; Astr. Nach* 
No. 3426; Roy, Soc. Cat. Scient, Papers. (A. M. C.) 

STONE, FRANK (1800-1859), British painter, was born in 
Manchester, and was entirely self-taught. He was elected an 
associate of the Society of Painters in Water Colours in 1833 and 
member in 1843; and an associate of the Royal Academy in 1851^ 
The works he first exhibited at the Academy were iportraits, but 



STONE, G— STONE, M. 


from 1840 onwards he contributed figure pictures, scenes from 
Shakespeare, scripture and sentimental subjects, many of which 
were engraved, 

STONE, GEORGE (1708-1764), archbishop of Armagh, was 
the son of Andrew Stone, a London banker, and was educated 
at Westminster School and Christ Church, Oxford. Having 
taken holy orders his advancement in the Church was very rapid, 
mainly through the influence of his brother Andrew. Andrew 
Stone (1703-1773), who was five years older than George, 
became private secretary to the duke of Newcastle about 1729, 
and was for many years on the most intimate and confidential 
terms both with the duke and with his brother Henry Pelham. 
In 1734 he was appointed under-secretary of state, and he soon 
gained a position of great personal influence with George II. 
by whom he was made tutor to Prince George, afterwards 
George HI. On the accession of the latter to the throne, 
Andrew Stone was appointed treasurer to Queen Charlotte, 
and attaching himself to Lord Bute he became an influential 
member of the party known as ** the king’s friends,” whose 
meetings were frequently held at his house, lie was, therefore, 
well able to promote the preferment of liis brother George, w'ho 
went to Ireland as chaplain to the duke of Dorset wdicn that 
nobleman became lord-lieutenant in 1731. In 1733 George 
Stone was made dean of Ferns, and in the following year he 
exchanged this deanery for that of Derry; in 1740 he became 
bishop of Ferns, in 1743 bishop of Kildare, in 1745 bishop of 
Derry, and in 1747 archbishop of Armagh, During the two 
years that he occupied the sec of Kildare he was also dean of 
Christchurch, Dublin. 

From the moment that he became i)riniate of Ireland, Stone 
proved himself more a politician than an ecclesiastic. ** lie was 
said to have been selfisli, worldly minded, ambitious and 
ostentatious; and he was accused, though very probably falsely, 
of gross private vice.” ^ His aim w’as to secure political power, 
a desire which brought him into conflict with Boyle, the Sfieaker 
of the Irish House of Commons, who had organized a formidable 
opposition to tlie government. The duke of Dorset’s reappoint- 
ment to the lord-lieu tenancy in 1751, with his son Lord George 
Sackvillc as secnitary of state for Ireland, strengthened the 
primate's ])osition and enabled him to triumph over the popular 
I)arty on the constitutional question as to the right of the Irish 
House of Commons to dispose of surplus Irish revenue, whi<’h 
the government maintained w’as the property of the Crown. But 
when Dorset was replaced by the duke of Devonshire in 1755, 
Boyle was raised to the peerage as carl of Shannon and received 
a pension, and other mcimbers of the opposition also obtained 
pensions or places; and the arclibishop, finding himself excluded 
from power, went into opposition to the government in alliance 
with John Ponsonby. These two, afterwards joined by the 
primate’s old rival Lord Shannon, and usually supported by 
the earl of Kildare, regained control of affairs in 1758, during the 
viceroyalty of the duke of Bedford. In the same year Stone 
wrote a remarkable letter, preserved in the Bedford Correspon- 
dence (ii. 357), in which he speaks very despondingly of the 
material condition of Ireland and the distress of the people. 
The archbishop was one of the undertakers ” who controlled 
the Irish House of Commons, and although he did not regain the 
almost dictatorial power he had exercised at an earlier period, 
which had suggested a comparison between him and Cardinal 
Wolsey, he continued to enjoy a prominent share in the adminis- 
tration of Ireland until h'ls death, which occurred in London on 
the 19th of December 1764. 

Although this much-abusi d prelate,” as Lccky calls him, 
was a firm supporter of the English government in Ireland, he 
was far from being a man of tyrannical or intolerant disposition. 
It was due to his influence that in the anti-tithe disturbances in 
Ulster in 1763 the government acted with conspicuous modera- 
tion, and that the movement was suppressed with very little 
bloodshed; he constantly favoured a policy of conciliation to- 
wards the Roman Catholics, whose loyalty he defended at 

^ W. £. H. Lccky, Hht, of Ireland in the Eighteenth Century (1892), 
i. 462. 


different periods of his career both in his speeches in the Irish 
House of Lords and in his correspondence with ministers in 
London. Archbishop Stone, w'ho never married, was a man of 
remarkably handsome appearance, and his maimers were “ emi- 
nently seductive and insinuating.” Richard Cumberland, who 
was struck by the “ Polish magnificence ” of the primate, speaks 
in the highest terms of his courage, tact, and qualities as a popu- 
lar leader. Horace Walpole, wdio gives an unfavourable picture 
of his private character, acknowledges that Stone pos.scsscd 
** abilities seldom to be matched ”; and he had the distinction 
of being mentioned by David Ilurne us one of the only two men of 
mark wlio had perceived merit in that author's Ilisiory of England 
on its first appearance. He was himself the author of several 
volumes of sermons which were published during his lifetime. 

Stjo Kicharcl Mant, History of the Church of Ireland, vol. ii. (London, 
1840); J. A. Kroude, The English in Ireland in the Eighteenth Century 
(3 vols., Loiidon, 1872-1874); W. K. H. Ixxky , History of Ireland in 
the Eighteenth Century (5 vols., London, 1802); J. K. O'Fianapfan, 
Lives of the Lord Chancellors and Keepers of the Great Seal of Ireland 
(2 vols., London, 1870): Kicharcl Cumberland, Memoirs (London, 
1800); F. Hardy, Memoirs of the Earl of Charlemont (2 vols., 2iid. ed., 
London, 1812); Horace Walpole, Memoirs of the Reign of George II. 
(3 vols,, I.ondon, 1846); Bedford Correspondence (3 vfjls., Loudon, 
1842-1846); Correspondence of Chatham (4 vols., Lonclon, iH^.S-1840). 

(K.‘J.M.) 

STONE, LUCY [Blackwell] (1818-1893), American ri former, 
anti-slavery and woman's-rights leader, was born in West 
Brookfield, Massachusetts, on the 13111 of August 1818. Her 
father refused her the college education that she so eagerly 
desired, but she earned enough to carry her through Oberlin 
College, where she graduated in 1847. She immediately went 
on the lecture platform as an advocate of abolition and of 
woman’s rights, and her remarkable voice and commanding 
eloquence often held in check the most disorderly audiences. 
In 185s she married Dr Henry B. Blackwell (i824-i90()), a 
prominent abolitionist and advocate of woman’s rights, who 
agreed that she should keep her maiden name; after 1870 he 
assisted his wife in the management of the Woman's Journal of 
Boston, of which she became editor in 1872. She allowed her 
New Jersey property to be sold for taxes, and tlien published a 
pamphlet on taxation without representation.” She cam- 
paigned for woman’s suffrage amendments in Kansas (1867), 
Vermont (1870), Michigan (1874), Colorado (1877) and Neliraska 
(1892). She died in Dorchester, Mass., on the i8th of October 
1893. 3 ;ier daughter, Alice Stone Blackwell (b. 1857), carried 
on, with her father, the Womans Journal after 1893, and in 
1885-1905 edited the Woman's Column. 

Her husband’s sisters, Elizabeth Blackwell (1821-1910) 
and Emily Blackwell (1826-1910), were prominent physicians. 
The former graduated at the Geneva Medical College, Geneva, 
New York, in 1849, receiving the first physician’s degree granted 
to a woman in llic United States, and studied in Philad(;lphia, 
in Paris and in London, where she began to practise in 1869. 
She died at Hastings on the 1st of June 19x0. Emily Blackwell 
graduated at tlie Medical Department of Western Reserve 
University in 1854; in 1853, witli her sister, she founded tlie New 
York Infirmary for Women and Children; and she was for many 
years dean of the Woman’s Medical College of the New York 
Infirmary which she and her sister established in 1865. 

STONE, MARCUS (1840- ), English painter, .son of Frank 

Stone, A.R.A.. was trained by his father and began to exhibit 
at the Academy before he was eighteen; and a few years later he 
illustrated with much success books by Charles Dickens, Anthony 
Trollope, and other writers, friends of his family. He was elected 
an associate of the Royal Academy in 1877, and academician in 
1887. In his earlier pictures he dealt much with historical 
incidents, but in his later work he occupied bim.self chiefly with a 
particular type of dainty sentiment, treated with much charm, 
refinement and executive skill. One of his canvases is in the 
National Gallery of British Art. Most of his works have been 
engraved, and medals have been awarded to him at exhibitions 
in all parts of the world. 

Sec the Life and Work of Marcus Stone ^ R.A.^ by A. L. Baldry 
(Art Journal office, 1896). 
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STONE, NIDH 0 £Sfi (i’SS6-r647>; English sculplior and archi- 
tiSGt, was* son of a quanyman of Woodbury, near Exeter, 
and’ as a boy yros apprenticed to Isaac James, a London mason. 
About 1603 he went to Holland and worked under the sculptor' 
Hendrik de Keyser (is67--i62i]>and his son Pieter, and married 
his master’s daughter. Stone is said to have made the portico 
to the Westerkerk at Amsterdam. Returning to London* about 
X613 with Bernard Janssens (fl: 1610-1630), a fellow pupil, ^ he 
settled in Southwark and obtained a large practice; in 1619 
he was appointed master-mason to James I,, and in 1626 to 
Charles I..; and he died in London on the 24th of August 1647. 
Stone, whose work is associated with Inigo Jones’s introduction 
of Renaissance architecture into England, ranks as the great 
sciilj)tor of his time and the rejuvenator of the art in England. 
He is best known by his monuments, notably those' to Sir 
Francis Vere, the earl of Middlesex, and Francis Holies in West- 
minster Abbey; Sir Dudley Digges at Chilham church, Kent; 
Henry Howard, carl of Northampton, in Dover Castle (removed 
to Greenwich); Sir Thomas Sutton, at the Charterhouse (with 
Janssens); Sir Robert Drury at Hawstead church, Suffolk; 
Sir William Stonhousc at Radley chuiTh, Berkshire; Sir Thomas 
Bodlty at Merton College, Oxford.; Sir William. Pope, in Wroxton. 
church, near Banbury; Sir Nicholas Bacon, in Redgrave church, 
Suffolk (with Janssens); Dr J^)hn Donne (winding^-sheet), at 
St Paul s Cathedral; and Sir Julius Caesar, in St Hden’s, 
Bishopsgate. 

He had tliree sons : John (d. 1^667), a sculptor; Henry (d. 1653) 
— commonly known as Old Stone ” — a painter, whose copies 
of Van Dyck were famous, and whose portraits of Charles I. 
and others are in the National Portrait Gallery; and Nicholas 
(d. 1647), a s(!ulptor, who worked under Bernini at Rome and 
left a sketch-book, which, with a note-book of his father’s 
(giving a list of his works between 1614 and 1641), is in the Soane 
Museum. 

Sctt an article by A, K. Bullock in the Architectural Review, 
1907, and the same author's illustrated nionograph Some Sculpiwal 
\Vorh$ 0/ Nicholas Stom (Batsford, London, 3 90S). 

STONE, a market town in the western parliamentary division 
of Staffordshire, England, on the rivt?r Trent, 7 m. N. of Stafford 
by the North Staffordshire railway. Pop. of urban district 
(iQoi), 5680. Part of the walls and crypt remain of an abbty 
which dates from the foundation of a college of canons in 670. 
The church of St Michael dates from 1730, the abbey chmch 
having coliai')sed in the previous year. AUcync’s grammar school 
is a foundation of 1558. The chief industiy is .shoemaking, 
but malting, brewing and tannmg are also carriecl on. At Bury 
Bank, on the hills to the north, an earthwork is traditionally 
considered to be the site of the capital of the Kingdom of 
Mercia; there are other works in the neighbourhood at Saxon 
Low. 

STONE ( 0 . Eng. sidni the word is common to Teutonic 
languages; cf. Ger. SUin, Du- skcfij Dan. and Swed. sten*, the 
root is also seen in Gr, o-rta, pebble), a deta<?hed piece or fragment 
of rock. The word is tlius applied to thcvsmall fragments sc-attered' 
in the ground' or on roads, to the water-worn pebbles of llie sea 
shore or river beds, and to the hewn, dressed or shaped rock used' 
as a building material, wuth which this article deals. A qualifymg 
word generally acconqmnies ** stone when the term is ap^ied 
to pieces of rock cut to a particular size and shape and usedjjpr ^ 
specific purpose, mili‘«tone,” “ hearth-stone,^^ 

stone,” &c. The term ** precious stone ” is used of tho^ipfcineral 
which, from their beauty of colour, ike., their rarity, and some- 
times their bardness, are valued for their suitability for ornaments 
(see Gems). Tlie word is also often applied to many objec^ 
resembling a stone or pebble, such as the hard kernel of certain 
fruits, as of the cherry, plum, peach, &c., or the calculi or 

^ Also called Janssen (Diet, Nat Jansen and Janstm. 

Possibly ho was the broMier of the Gerard (Goraert) Junsun or Jolui- 
soa, of Soutliwark, who ia 161G executed tlie bust of Shalcespeare in 
Stratlonl church; but it is unccrbiin whether the latter was identical 
with, or the son of, the Dutch tomb-maker Gerard Jansen described 
in Sir W. Dugdailfc's Diary as having, in 1593, lived for twenty-six 
years in England, and as the father of five sons. 


concratiorrs samethttes formed fa thc gallor urmaiy bfedder^ 
the kidheyv (isee Bladder Diseases* and Kidney Bkeases)^ 
The stone ” has been a common measure of weight in north- 
western Europe. Jn Germany the ** Stein ” was of 20 to 22 Ib^ 
In the British system of w igto the “ fegal ” stone, or “ horse- 
man’s weight IS of 14 lb avoirdupois; in weighing wool it was 
;also of 14 m, but is now usually 16 lb, The “customary”' 
stone for fish or butcher’s meat is of 8 lb. 

BuilMng-stme, — ^In selecting a stone for building purposes 
many important points have to be considered. The stone must 
l^e strong* enough to bear the load placed upon it, it must be 
durable and weather well in the atmosphere of the district, and 
its colour and appearance need to be studied. It must further 
be ascertained whether a sufficient supply is available, and the 
price also must be taken into account; some difficulty is often 
experienced in obtaining a suitable stone at a moderate cost, and 
considerations of expense frequently have more to do with the 
choice of a stone than the architect would wish. Where there 
is risk of fire, as is often the c;asc in business and factor)^ premises, 
it is necessary to select a stone able to stand the effect of a great 
heat without damage. Great experience of the strength of stones 
and of their behaviour in different situations is desirable; but 
even when this knowledge is given and the greatest care is 
combined with it, some point may be overlooked. For example, 
the stone facing of the Houses of Parliament at Westminster was 
chosen on the re(X)mmendation of a committee composed of men 
of eminent scientific and technical skill : yet it has not weathered' 
well because it is not constituted to resist the dcslro^'ing effects 
of the London atmosphere. 

The prime factor in the choice of a building stone should be the 
I climute to which the inateial has to be exposed. Stone that ia 
the pure country air lias proved extremely durable conatltu- 
niay quickly decay m an impure city atinospliere, or 
when subjected to the strong salt winds from the sea. 

Extremes of temperaturt^ too, arc, generally spcakiiit;, prejudicial to 
the life of stone, the> alternations of heat and cold setting up move- 
ments in tliij substsinccs of the stone, which, tliongh slight, will in 
many cases hasten its disinlf.^gratiDn. There are few materials which 
more quickly decay anti fail than stone placed under unsuitable 
conditions. An analysis, made by E. G. Clayton, of a sample of 
incrustation fonntl on the Portland stone masonry of St Paul's 
Cathedral, London, gave the following result : — 

Weight per cent. 


Water ffost at 100®) 2*06 

Water (lost at 150") 22*48 

Carbon (soul) 1*10 

Calcium siil]dialu 59*38 

Calcium phDBj)hate 2*22 

Calcium silicate i'f>3 

l!i^gncsium silicate 0*67 

Iron silicate 2*40 

Sand and uncombined silica . • • 8*06 


100*00 

The deposit when reduced to a fine grey powder and placed under 
file mitjroscope did not ap}>car to conlaiti any organic mal^or. 
Mr Claytoui say.** that this test jjoints to the fact that the principal 
comptitiient of limestones, namely calcium carbonate, has been 
changed into calcium sulphate by the action of suliihurous and 
snHihnric acitls over present in the smoky London air. Impurities 
• of 'this nature lodge on the face of tlio stoxto and are diluted and 
driven into tlic pores by subsoqwtjnt rain. Ha\d ng by thw r chemical 
I action destroyed a parboil of the substance of the material, they cause 
a slight crust to form on the surface which is in turn washed off. 

I Carbonates of lime and magnesia, the- chief constituents of ordinary 
marbles and liznostones, aro very susceptible to the solvent action 
I o£ these acids. Pure water luis little or no chemical action upoxt 
I most building stones, but a danger arises to.a porous stone even when 
i situated in puce air. Water will soak into sonic storwjs in consider- 
! able quantities, and in frosty weather this flact constitute® a serious 
menace to the rock; for water when passing from the liquid to the 
solid state exerts if. checloedi an enomioiis pressure, and the face, and 
sometimes tlie bulk, of the stone is frequently damaged in this way- 
One of tlio btjst precautions that can be taken by an architect i& 
a personal \nsit to the quarry, to <*xamine the stone in its naturu 
situation. This, of course, will give little clue to its behaviour m> 
an impure atmosphere, and therefore, if tlie particular stone has been 
previously used in tlic same district, tlie buildings in which it has 
been employed should also be inspected. A hard and lasting, stone 
will show the marks of the tooling, and the arrises of the Wocks wiU 
be sharp and good, even after many years’ exposure. 
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The ootour has a oonsiderabte bearing' nfm the selcoiioa a 
stone, bat liiis, although a very important mattor*, must givo vmy 
. . betore the question of durability. In lar^ toirns and 

uomur, man»iac1riiringdlBtriots this iSxnost emphatiftally riiecaae, 

for \¥i1;h»i a few years of ereetion the exterior of a budding in such 
districts is disgiiistjd under a coating of soot and grime. 

Should tli© stone contain iron, ospc3oiaMy in the form of ** pyrites," 
there is a great likelihood of its being stained* more or less badly 
by iron " rust.*' If the metal is distributed evenly m small particles 
throughout the mass the rusting may do no more haiiii than 
merely dequm the tone of the stone, but if jireseiit in large pieces 
the stain may be so serious as to spoil the app(?arance entirely. 

Whxin the durability of atono has not been tried over some con- 
siderable period in a budding actuary enicted, the must careful 
• phy.sical aj^d chemical tests should be made. If the- 

stone passes the following tests satisfactorily it may 
safely be assumed to btj of good qualitj' and l.ik'Oly to prove durable : 
(x) Resistance to crushing; (2) acid test; (3) absolution test; (4) 
imcrosco])ical examinafioiL 

TliC resistance to crushing varies to an enormous extent with 
the diflercnl kinds of stone, from a little over <jo tons ptT square 
foot, which is the limit for a weak limestone, uji to a load of over 
1306 tons ntjoessary to crush the hardest granites. In general 
practice the load jdaced u])on stone should not exceed one-tenth ()f 
the crushing weight as iouiid by testing typical specimens. A six- 
inch cnV)e is a convenitmt size oittsu adoptca for the blocks to which 
the crushing test is to be applied, 

'Phe effeset ])roduced by soaking pieces of stone for some days 
in a I % solution of sulphuric and hydcochloric acids will decide 
roughly whether it will be durable in a city atmosphere. Tlie 
vCwSsel 'coiiLaining the test should be agitated twice a day; the 
action of the acid is to dissolve any portions of the stone that would 
be dt‘Com])osed by the action of smoko and aci<1 fumes. 

A block of the stone under consideration should b<^ dried thorougldy 
in a warm kiln or oven and carefully weighed before it has time to 
absorb moisture from tluj air. It must then be ] ‘laced to soak in 
clean water for twenty- four hours and after removal again weighed. 
The difference between the weights registered will give the weight 
of water absorbed, and this sliouUl not be more than 10% of tlic 
weight of the dry block. There are, Jiow'ever, exce])iiuns to tliis 
test, some very porous stones being capable of taking up a large 
quail tity of water and at the same time proving durable in use. 
liut such material is liable to allow damp to penetrate through 
it to the interior of the building in which it is employ (id. 

Tile microscope is the best means of determining the structure 
of a stone, and of recognizing the presence of matter likely to aJTect 
its usefulness advcirscdy. Should iron pyrites b(i discovered in any 
quantity the stone sliould bo rejected, as this impurity easily 
dccom]X>ses on exposure, mid badly stains and sometimes splits 
tile stone. 

TJie liai-dest, least absorbent, and most compact ami uniform 
ston(>s are of ancient geological formation, and w’ith time and in- 
creasc? of superinii>osed jircssure have b(*come (hjjiso and very hard. 
The softer stontis axo ol later formation, aud are usually lighter 
in weight and more porous. A good stone should ring clcsaiiy 
when struck witli steel, and a fiesh fracture should on examinafion 
be bright, clean and shari) in texture and free from loose grains. 
A dull earthy appearance indicates an inferior stone. 

A siinjilc test for determining w'hether a stone contains much 
eortliy matter is Uiis : Some sniaU chippings from, tlie stone are 
pfac(jd in a vessel with sufficient water tc>. cover the pieces, and are 
left undisturbed for about thi’cc-quarters of an hour. The water 
is then gently agitated With stone of a liighly crystalline nature, 
having its particles well coinoiitcd togctlicr, the water will remain 
clear, but stone containing earth and clay will cause the water to 
became thick and cloudy iu appearance. 

The action of the air of cerbiin districts has been shown to be 
prejudicial to the duralnlity of many stones. A striking instance 
p ^ of this peculiarity is afforded by Cle^iatra's Needle 
on the Thames Kmbankment. This is an ]fgyi>tian 
* monument of carved granite which undoubbjclly stood 
for some thousands of years with Utile deterioration on th(! sj.njt 
from which it w'as removed. But since its erection in London it has 
been found necessary to coat it pordodicaUy witli a preservative 
solution in order tp check tliu rapid decay set. up by tlie impurities 
of the London atmosphere. Similarly tlie ICgyptian obelisk iu 
Centri.d Park, New Tork, tJ.S.A., has for the. same reason bien 
coated with a preparation of paraffin containing enjosote dissolved 
in turiientine. 'i'^iie surface of the stone was heated by moans of 
laxuiis and charcoiU stt^ves, and the coiu|>ouTid applied hot. 

Tiia iiKiSt usual metlwxl adopted lor iireserving stojujworh is 
to paint tlie exposed surfaces with ordinary oil colour. 'I’his fills 
the pores of the stone and forms a coat w'hich, thoi»gh w(?athc*r- 
proof, oomjiletoly hides the natural beauty of the stone. Tlie paint- 
ing must be redone every four or live j ears. Boikd linseed oil is 
sometimes used on stonework, one or more coats being w ell brushed 
in. after cleaning it. Its use deepens the colour of tlie stone, and 
unless very carefully done the W'ork is apt to apyx'ar patchy. A 
large nuxnbor of yirocossos consist of coating the stonework with a 


sohition'ol sohibk silica, hk KuhUmaim!)^ froew a sohvtion of sittoota 
of potash or soda is bsiisliod into* the stonaand, aided by thcvixirtooiiiv 
atom in the air, acts upon sirano tbe^ cemstituonts* of th« sttCMi» 
and forms a hard surface which, is not liable^to decay-. Iti Hansome'‘s> 
pftoccssj a soluitiion of silicate of sodais applied unAil the surface of th» 
stone has become saturated. This is allowed • to^ dry and a aohitioiK 
of chloride of calcium ie then applied in a sinular manner. Tho 
two Aolutions act together aud by (loeompositionprodjuce an insolmble 
silicate of lime which lillu the taoxus of tlie stone and biiud^ its par<* 
tides together, thereby clieckimg decay* maUr will, when 

applied to limestuuo that has decayed owing to thfU action of sul- 
phurous fumes, yienotrate into and solidify the crumbling portions, 
with the result that the stone isi reconstituted and becomes hard 
and' quite solid. I^ofessor A. H. Cliurch enqiloyod this method 
in ivJTOHtiiig the dcuiay of the frescoes in the Houses of Parliaiiumt 
and the stonework of the chapt«p-*housa at Westminster was* also 
treated by liim in the same manner, h'luatc is the namio given 
to a siliceous preservative specially rocoznmond«td ioic uso upon the 
limestones from tlus Hath district. It may also be ap])liod to otlua? 
limestones, and to bricks, tiles, terra-cotta, dsc. It does not matwriahy 
change the apiwarauctvof the stone but enbTSthc pores and prevents 
decay. Stonework that is much decayed may be restored by 
Tabai-d's Metallic Stone, which i.s a nutuiLil stone of tr.ichyte origin 
reduced to powder. The stone is restored to its origiafd "condition 
by mixing tlie powder witli an acid which softens aud nmnitvs. 
Hie molecules without decomposition. Thu iiiveation is of French 
origin and has been used formucli important work on the coatiiient 
of hhiropo and in Kngland, 

'J'h© natural bed of a stone is that surfaci? on which it was oiiigiiinlly 
dei-Kwiti'il, l^ut volcanic and oth<fr disturbaiici^s may have occurred 
since that time and comi>letcly altoredi its “ li® "l JVafura/Baif 
and therefore it frequently happens that a liorizontal^ 
line d(His not cuincido with the natural bod of stone as it resU in tho 
<|uarry, Caro must be taken, hdwovorj buforu usijig tue stone in a 
building, to find the projicr bed and- to sot all atom s with tiwjir 
laminae q uite level, iCxciqitioiis to this rule occur in the projecting 
stones ol cornieeH and siiing courses, c^pecialiy those with undercut 
members which would be likely to droj* oJf w ere tlic natural bed level; 
in these casus thestoiuis should be ]>laced on edge with tbelauiinau 
vertical, excijpt of course? at tho iuigloa oi tlie Inulding NViiure the sloiie 
must be specially selected aud laid on its lUitural bed. Limestones 
iuid sandstones which are graniiUxr iu staniuture and are lound with 
wide pL'uwJs of cleavage, giving (U?e]> beds wliich can b(‘. <|uarri( 5 d, 
in large blocks having no tendency to Kxditin any i>arUoular direction, 
are known os freestone. 

Stone frosli from tlie quarry is found to contain a qiianllty of 
moisture called " quarry sap," on account of wliich all stones (even 
graniti?) are conipaia.Uvcly soft when, lirst (piarried. 5ea»oit/iw-. 
'J'his water gradually evayjf irates, ami aitur somt; montlis' ** 

(ixposure stones tliat were quite soft and wtsak when cpiarriod 
acquire hardness aud stixmgilu For these reasons it. is desirable 
from ail ceoiiomical point ut view to '* work " tliu stone to its desired 
sliapo and mould and carve it when soft aud cosily woikaide. By 
adoyiting this, method a (xinsidorablo saving in (ituxiage will be 
effected^ and the durability of tlie stone is csdiaiiced, lor the quarry 
sap on drying out leaves a hard outer exust or protticUve skin 
wiiicii would be removed if the working of tlie stone were left until 
it had become seasouecl- It is an interesting fact tliat Sir Chi istojiUer 
Wnjii directed that the slones used in tho tTcction of St 
Catliedral should be seasoned lor tliate yearsion tho sea beach. 

Huilding-stonos are divided into several groujKi; limestones aud 
sandstones are clossihed as aqu(.:oLis or stratified rock, 
granite being tlic principal igneous or unstflcatiiiud stone. 

Limeetvnes consist chiefly of calcium carbonate with small pro* 
])ortions of other substances. T\ivy are often classified under four 
heads : Compact limestones consist of carbonate of lituu, eitin^r 
pure or in combination with clay and sand. CrantUar or oolitia 
limestones (Xinsisl ol grains of carbonate of lime cemented logctlier 
by the same substance or mixed, with sand and (;lay..^ The grains, 
are egg**»haiM3d (hence the nan w " oolite") and vary in size frqmi 
tiny* particles to grains as large as peas*. SMy. limestones consist 
almost entirely of small shells, ceimuiied togotiu r by carbonate ol 
lime. Moffnffsian Ismustoues are composed of caibonattjs of lime 
aud'.magnesia in vurj'iug ])ro]iorti.ons, *ind usually also contain, small 
quantities ol silica, iron and alumina, bioncs having less thou 
15% of nuignetda are not classt^i under this. head. Dolomites are 
limestones containing equal i;roportious ol carbonate, of linuj and 
(;arbonato ot magucisia. Many of IIkj finest building-stones are 
liraestoncsi In Jingland tyi)iual examples^ are tU© Batli stones 
l^.)rtland stone and Kentish lagstomt, aud in America tliosu from 
tho states of Now York, Indiana (liodlonl qnarr}\ light brovvjx stone), 
Illinois (Grafton and Chestor quarries) and. Kentucky (Dtjwling 
C'.roen stone, ligjit grey, sbuilar to Portland). Notable JTcnch 
liraostoncs are obUiinod from tJie quarries^ at Pcuieii (oream), 
Chateau-Gaillard (wliite), Abrots, Normaudoux (wliitc), and Villars 
(light brown). 7'lie luirdest and closest .graiutfd ol these capable, 
of taking a fine polish. IdmcstonoB, should ]»e used with caro as 
they are uncertain in tiieir behaviour and usually more difficult to 
w ork than sandstones, and as a .general rule they do not stand the 
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action of fire well* On being treated with a dilute acid) limestones 
will effervesce and by this test they can easily be identified. Lime- 
stones weigh between 130 lb and 166 Ib per cubic foot. They vary 
in colour) but most of them arc cream or yellowish brown. Marble 
is a limestone which has been changed by the action of heat and 
pressure into a crystalline form. Many beautiful varieties are found 
which are suitable for interior decoration, such as for columns, wsdl 
lining, paving, &c., and in dry sunny climates they may be employed 
with great effect in external situations. They will take a high polish 
and the fine grained varieties are well adapted for intricate carving. 
The principal supplies of marble are drawn from Italy, Belgium 
and France, but the marbles from Ireland and those from Devon- 
shire and Derbyshire possess a remarkat>le range of colour and 
variety of markings. America has few notable coloured marbles; 
most of the stones quarried are white or black. The states of 
Vermont (West Kutland and Sutherland Falls quarries), Tennessee 
and Cieorgia produce large quantities of marble, Marezzo and 
scagliola arc imitations of marbles, and their manufacture and use 
are described in Plaster-work. 

Sandstones are composed of grains of sand held together by a 
cementing substance to form a compact rock. I'he cementing 
medium may be silica, alumina, carbonate of lime or an oxide of 
iron. Those stones that have a siliceous cement are tlie most 
durable. Sandstones vary more in colour than limestones, ilic 
colour being largely due to the i)rcscnce of iron. Cream, brown, 
grey, pink, red, light and dark blue, and drab are common colours. 
Typical British sandstones are Corsehill (red) from Dumfriesshire, 
the Yorkshire sandstones (brown), Pcuinant stone and Forest of 
Dean (blue and grey) from Gloucestershire. In America sandstones 
are quarried in many states, principally Connecticut (brown stone), 
New York (Potsdam red stone), Ohio (Amherst Berea and other 
quarries, light lirown or grey stone) and Massachusetts (Long- 
meadow brown stone). The texture of sandstones varies from a 
fine, almost microscopical, grain to one compostjd of large particles 
of sand. It will generally be found tliat the lieavicst, densest, 
least porous and most lasting stones are those with a fine grain. 

Granites arc igneous rocks formed by volcanic action and are of all 
geological ages. Ciranite is composed ()f quartz, felspar and mica 
intimately compacted in varying ])roportions to form a hard granular 
stone. Quartz is the principal constituent and imparts to the rock 
the qualities of durability and strength. Stones containing a large 
proportion of quartz are hard and dilhcult to v/ork. Felspar of 
an earthy nature is o])aque in appearance and is liable to decay; 
it should be clear and almost transparent. The cliaracteristic 
colour of the granite is generally tluc to this substance, but the 
stone is often atiected by the nature of the mica it contains, whether 
it be light or dark in tint. Granite is the iuirdest, strongest and 
most durable of build ing-.stones, and is difficult and costly to work. 
When polished, many varieties present a beautiful and lasting 
.surface. By reason of its strength and toughness this stone is often 
used for foundations, bases, columns, kerbs and j)aving and in all 
j^sitions where great strength is required. The granites from tlie 
Peterhead and Aberdeen districts of Scotland and from Cornwall 
and Devonshire in Kn gland are much used. In the United States 
good granites are quarried in Connecticut, Massachusetts and 
Minnesota. Canada, especially the eastern provinces, supplies many 
excellent varieties of granites. Much granite is also ex})ortcd from 
Norway and Sweden. Syenitic granite contains hornblende in 
addition to quartz, felspar and mica. True syenite consists of 
quartz, felspar and hornblende, the latter taking the place of mica. 

It obtains its name from a stone found at Syene in Egypt, but it 
has .since been discovered that this stone is not a " syenite '* as it 
actually contains more mica tliau hornblende. These rocks arc 
very hiircl and are used more for paving and road-metalling than for 
building puqioses. 

Slates, — The slate used for roofing and other puq^oses in building 
i.s a fine-grained and compact rock composed of sandy clay which 
has been more or less metamorjihosed by the action of heat and 
tremendous jiressure. Such rocks were originally deposited in 
the form of sediment by the sea or river, afterwards becoming 
compacted by the continual heax>ing up of superincumbent material. 
Owing no doubt to .some sliding motion having at some time taken 
place, slaty rocks are capable of being sjdit into thin sheets which are 
trimmed to the various marketable sizes. A good slate is liard, 
tough and non-absorbent, will give out a metallic ring if struck, 
and when trimmed it will not splinter nor will the edges become 
ragged. Slattts range in colour from jmrple to grey and green. 
The best-known British slates are those of the Welsh and Westmor- 
land quarries. In America good slate is found in the states of New 
York, Pennsylvania and Maine. (See also Roofs.) 

There arc several kinds of artificial stone on the market, consisting 
of fine cement concrete placed to set in wooden or iron moulds. 

« i # Although from an artistic point of view its use is not 
AMinctmi desirable, it is prepared witn such care that its chcap- 
sttone, strength and uniform character have led to its wide 

employment. One of the best-known varieties is Victoria stone, 
which is coTjmoscd of finely crushed Mount Sorrel (Leicestershire) 
granite and Sjirtland cement, carefully mixed by machinery in the 
proportions tt^three to one, and filled into moulds of the required 
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shape. When the blocks are set hard the moulds are loosened and 
the blocks placed in a solution of silicate of soda for about two weeks 
for the purpose of indurating and hardening them. Many manufac- 
turers turn out a material that is practically non-porous and is 
able effectually to resist the corroding influence of sea air or the 
impure atmosphere of large towns. 

See Rivington^s Notes on Building Construction, vol. iii,; F. E. 
Kidder, Building Construction and Superintendence, vol, i.; P. 
Merril, Stones for Building and Decoration (American) ; H. Blagrove, 
Marble Decoration ; W. K. Johnson, Report on Building Stone for 
Extension of United States Capitol] Report of Committee upon the 
Decay of Stone at the Palace at Westminster, (J. Bx.) 

STONE AGE, the term employed by anthropologists to describe 
the earliest stage of human civilization when man had gained no 
knowledge of metals, and his weapons and utensils were formed of 
stone, horn or bone. The term has no chronological value, as 
the Stone Age was earlier in some parts of the world than in 
others, and even to-day races exist who are still in their Stone 
Age. This first period of liuman culture has been subdivided by 
Lord Avebury into Palaeolithic and NeolithiCf words which liavc 
been generally accepted as expressing the tw^o stages of the rough, 
unpolished and the finely finished and polished stone implements. 
(See Archaeology.) 

STONE-FLY, the name given to medium-sized, neuroptcrous 
insects of the family Porlidae with long flexible antennae, wide 
thoracic sterna and with the wings resembling, as regards size, 
shape and the fan-like folding of the posterior pair, those typical 
of the Orthoptcra except that the anterior pair is membranous 
and not (coriaceous. The immature forms, which arc aquatic, 
carnivorous and active, arc very like the adults except in the 
I absence of wrings and in their method of respiration, which i.s 
either cutaneous or effected by means of variously placed in tegu- 
mental tufts richly supplied with tracheae. By some autliors the 
Perlidae are regarded as a special order, Plecoptera; by others 
as a sub-order of an order Platyptcra, which contains the 
Tcrmitidae and .some other insects as well. 

STONEHAM, a township of Middlesex county, Massachusetts, 
U.S.A. Pop, (J890), 6155; (1900), 6197; (^910, U.S. cen.sus), 
7090. Area, 6*6 sq. m. In the township is Spot Pond, a large 
lake with islets, so named in 1633 by Governor John Winthrop 
and others who then first discovered it; it is a storage basin for 
the Metropolitan Water District, and supplies Medford, Melrose 
and Stoneham. A large part (730 acres) of the Middlesex Fells 
Reservation of the Metropolitan Park System is in Stoneham. 
The village of Stoneham, with the only post office in tlie town- 
ship, is about 9 m. north by east of Boston, and is .served by the 
Boston & Maine railway and by inter-urban electric lines; it has 
a public librar>\ Steam power was first used in the manufacture 
of shoes in Stoneham by John Hill & Co., who introduced many 
labour-saving devices, notably the heeling machine (1862). 
Stoneham, long a part of Charlestown and first settled about 
1668, was incorporated as a township in 1725, but its 
boundaries have been frequently (^hanged since then. 

STONEHAVEN (locally Stanehive), a police burgh, seaport 
and county town of Kincardineshire, Scotland, 15 m. S.S.W. of 
Aberdeen by rail. Pop. (1901), 4577. It consists of two quarters, 
the old town picturesquely situated on the south bank of the 
Carron and the new on the land between this stream and the 
Cowie, the two being connected by the bridge which carries the 
nifiin road from the south to Aberdeen. The principal buildings 
are the market-house and town hall, and the industries include 
distilling, brewing, tanning, the making of net, rope and twine 
and woollen manufactures. The harbour, a natural basin, is 
protected on the south-east by cliffs and has a quay. The trade 
is mostly in coal and lime and the exports are chiefly agricultural. 
The town is an important centre of the fishing industry, and has 
become a favourite watering-place. On the decay of Kincardine, 
the original capital, Stonehaven became the county town in 1600, 
and suffered heavily during the covenanting troubles, Montrose 
setting it on fire in 1645. Road to Banchory-Ternan, 

or Upper Banchory (pop. 1475), 15 m. distant, a favourite 
residential resort of Aberdeen citizens, begins at Stonehaven. 
It pursues mainly a north-western direction, at one point being 
carried over the shoulder of Cairn Mon-eam (1245 ft.)« 
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STONEHENGE (Sax. Stanhengist, hanging stoncs)> a circular 
group of huge standing stones (see Stone Monuments), situated 
on Salisbury Plain, Wiltshire, England, about 7 m. N. of 
Salisbury. Until comparatively recent times the surrounding 
di.strict wa.s in a state of nature with merely a thin coating of 
turf interspersed with tufts of heath and dwarf thistles, but bare 
of trees and shrubs and altogether devoid of the works of man, 
with the exception of a series of prehistoric, barrows of the Bronze 
Age which, singly and in groups, studded the landscape. It is 
safe to say that "no prehistoric monument in Great Britain has 
given rise to more speculation as to its origin, date and purpose; 
and although the few hoaiy^ stones still extant are but a sniall 
portion of the original structure they are still sufficiently imposing 
to excite the wonder of the passing traveller, and mysterious 
enough to puzzle the antiquary. 

Stonehenge was first mentioned by Nennius in the qlh ccntuiy’, 
who asserts that it was erected in (‘ommemorationof the 400 nobles 
who were treacherously slain near the spot by Hengist in 472. 
A similar account of its origin is given in the triads of the Welsh 
bards, where its erection is attributed to Aurelius Ambrosins, 
the successor of Vortigern. This was regarded as a miraculous 
feat brought about by the incantations of the magician Merlin, 
who caused a great stone circle in Ireland (said to have been 
previously carried thither out of Africa by giants) to be trans- 
ported to Salisbury Plain, where, at Merlin’s “ word of power,” 
all the stones moved into their projier places. On the other 
hand, the Welsh bard Aneurin states that Stonehenge cxi.sted 
before the time of Aurelius, whose title of Ambrosius may, as sug- 
gested by Davies, have been derived from Stonehenge. Geoffrey 
of Monmouth, in re<‘ording the death of Constantine, which look 
place about tlie middle of the 6th century (Hisioria britomm)^ 
states that he was buried ” close by Uther Pendragon, within 
the structure of stones which was set up with wonderful art not 
far from Salisbury, and called in the English tongue, Stone- 
henge.” Inigo Jones, in his work on Stonehenge, published in 
1655, endeavours to prove that it was a ” Roman temple, 
inscribed to Coelus, the senior of the heathen gods, and built 
after the Tuscan order.” This theory was attacked by Dr 
(Iiarleton (1725), one of the physicians of Charles II., who 
maintained that it was erecle<l hy the Danes, and (’.onsetjuenlly 
after the departure of the Romans from Britain. The next 
controversialist who appeared on the scene was the famous Dr 
Stukidy (1740) who propounded the theory that Stonehenge, the 
stone circle at Avebury (Abury), &c., were temples for serpent 
worship, “ Dracontia ” as he called them, the serpent worship- 
pers being the Druids. Suhsecpient writers dropped the ojdute 
portion of this theory, but still continued to regard Stonehenge 
as a temple or observatory of the Druids. Lord Avebury regards 
it as a temple of the Bronze Age (1500-1000 b.c.), though appar- 
ently it was not all erected at one time, the inner circle of small 
unwroiighl, l)lue stones being probably older than the rest 
(Prehistoric Times), On the other hand James Fergusson 
(1872) contended that it was a sepulchral monument of the Saxon 
period. 

The original number and position of the stones have suffered 
in the course of time from wind and weather, in days when 
an'haeological interest was not alive to the importance of pre- 
serving so ancient a monument. That, however, these natural 
causes of its dilapidation were assisted by the sacrilegious hand 
of man there is no lack of documentary evidence. Thus Inigo 
Jones laments the disappearance of stones that were standing 
when he measured it; and both Stukcly and Aubrey deplore 
the loss of fallen stones that were removed to make bridges, 
mill-dams and the like. On the evening of the 31st of Deceml)er 
1900, one of the outer trililhons (22 on plan), with its lintel, 
was l.)lown down in the course of a severe storm, this being the 
first collapse since the 3rd of Januaiy^ 1797, when one of the fine 
trilithons (57, 58) of the horseshoe fell. This catastrophe 
attracted renewed attention to the state of Stonehenge, and 
much discu.ssion look place as to the taking of precautions against 
further decay. 

The annexed plan, which is that of Professor Flinders Petrie, 


shows the state of Stonehenge at the moment preceding the fall 
of the trilithon on the 31st of December 1900. Within a circular 
earthwork, 300 ft. in diameter and approached from the north- 
east by a road or avenue whii h can still be traced by banks of 
earth, is an outer circleof tri1ithons(ioo ft. in diameter) formed by 
great monoliths (sarscn.s), originally thirty in number, with large 
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WKtltStones sCanding on dO^December 1000 
^^Stones recumbent on same date. 


lintel stones. About 9 ft. within this circle and concentric 
with it is another, formed of smaller ” blue stones,” originally 
forty in number, but only a few of which now remain in situ; 
within that was a horseshoe of five huge trililhons formed by ten 
monoliths with their imposts (all sarsens); and within the horse- 
shoe was an inner horseshoe of “ blue stones,” originally nine- 
teen in number. The open part of the horseshoe exactly fa(‘es 
the sunrise at the summer solstice. Iteyond the outer circle 
(not shown on plan) a gr:’at monolith — the sun stone, or so-called 
“ Friar’s Ileel ” — standing on the axis of the horseshoe, marks 
the point whitre a spectator, ('entrally placed within the horse- 
shoe, would see the sun rise: on the horizon at the solstice. On 
the cir('umference of the earthern circle or surrounding rampart 
(not shown on plan), which is hc:re intentionally broken, a great 
rec'umbent stone — the slaughter stone — lies along the axis ; 
and across the axis, near the central curve of the inner horse- 
shoe, lies a fine reiaimhent stone- the altar stone — r5 ft. long. 

Only half the outer circle (sarsens) now remained upright, 
three on the west, thirteen on the east; and this indicated the 
effect of the ])revalent west wind. The fall of trilithon l2 and its 
lintel opened a larger path to the wind, and added to tlie danger 
of further destruction. Moreover, the narrow j)a.ssagcs between 
the eastern monoliths had become worn by use into- hollows v/»^icli 
threatened tlKur foundations. The acquisition of Salisbury 
Plain hy the war office for military purposes seemed likely, 
again, to add to the risk of harm from thoughtless vi.sitors. 
For all reasons an attempt to preserve Stonehenge was desirable; 
and the owner, Sir Edmund Antrobus ^ w'as willing, on certain 
conditions, as to limitations of ac'cess, to co-operate with the 
Society of Antiquaries, Wiltshire Archaeological Society and 
Society for the Preservation of Ancient Monuments in taking 
such steps as might he necessary to prevent more stones from 
falling, and even (if possible) to set up some which had fallen. 

1 The ownership of Stonehenge having been questioned, Sir 
E. Antrobus's legal title to it was confirmed by a law.suil in 1905. 
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The soc\e.t\es advised trWdban 6, 7, with lintel — ^which hud 
slewed round — and tvilitbon 56, which was leaning at a dangerous 
angle, should be examined with a view to replacement with as 
little excavation as possible; that the monolith and lintel 22 be 
replaced, and its companion sarsen (21) secured; and that trili- 
thon 57, 58, should be rt‘-crcctcd in its place, which was exactly 
knowm. Steps were taken to phu'c the matter in the hands of 
engineering experts. On the 19th of September 3901 trilithon 
56 w'iis successfully raised to a perpendicular position. It then 
presented an imposing appearance, standing 21 ft. aboN'c ground : 
its total length was found to be 29 ft. 6 in., and its weight about 
30 tons. The excavations were carried to a depth of 8 ft. 3 in. 
l)elow' the datum line, and many objc<‘ts w'ere found, including 
chippings and lumps of the stones, stone tools, bones, and (in 
the upjier strata) coins and fragments of potter}'. Nearly 100 
stone implements w'ere excavated — axes, hammer axes, stone 
hammers and mauls w'liich, according to Dr Gow'land, w'h.o 
superinlend(*d the w'ork, had been used not only for breaking the 
rude blocks into regular forms, but also for working down their 
faces to a level or curved surface. No light was throwm, however, 
on the transport of the blocks. 

Notwithstanding the many attempts, botli b}' excavations 
and sjieculative wTitings, to elucidate the history of this unicjue 
monument, the archaeologir-al data availa])le are insuflfi(?ient to 
decide dt^finilely betw'ccn the conflicting opinions held with 
regard to the date of its (construction and the jiuriiose h^r w'hich it 
W'us originally intended. The finding of (‘hips of “ sarsens • ’ and 
“ blue stones ’’ together “ dow'n to the bed of the ro(‘k ” w'otild 
seem to disprove the theory that the inner (inie and inner 
horsesh()(* w'erc built earlier tlian the rest of the monument. 
Dr Gowland at a meeting of the Society of Antiquaries (Dec. 19, 
1901), read a jiaper on his re(’ent excavations on the site of 
Stonehenge, in wiiic'h he came to the (’OiKclusion that the struc- 
ture was a l(^mplc d(M.licated to the worship of the sun, and he 
assigns its erection to the end of the Neolithic period (2000 to 
]8oo B.C.), on the ground that no bronze implements or relics 
W'ere foiiiKl during his explorations. It do(.‘s not follow, how'(n'cr, 
from the fa('t that onh' stone tools w(‘r(‘ found at the bottom of 
the treiK’hes that the monument w^us constriK’lcd w'hen metal 
tools were unknown, because none of the Stonehengtj tools have 
tlie characteristic forms of Neolithi(’ implements, so that llu*y 
might hav(* specially improvised for the purpose of roughly 
htcw'ing these huge stoiK's, for w'hich, indeed, they wire really 
better adapted, and more casil\* prociinxl, tlian the early and 
veiy ('ostly imctal tools of the JJronzc Age. On tin* otlucr hand, 
the recorded distoveiy of iron armour, Roman and British 
pottery and coins, together W'ilh the homes and horns of deer 
and other animals, is of little evidential value W'ilhout a pre(*isc 
record of the ('ireumstanees in which th(*y w(‘rc found. Only 
one object, viz. an in(‘(*nse burner, seems to the present wTitcr 
to have any (‘hronological value, as it is an undoubted sepulchral 
relic of the Bronze Age. 

TliUt the sun on Midsummer Day rises nearly, but not quite, 
in line with the “ avenue and over the Kriar’s Heel, has long 
been advanced as the chief argument in support of the theory 
that Stonehenge W'as a l(‘mple for sun-w'orsliip. On the 
posit ion that this stone W'as raised to inark <‘xa('lly the line of 
sunrise on Midsummer's Day wiicn the structure w^as erect(*d, it 
would naturally follow, owing to w(*ll-know'n astronomical causes, 
that in the (ourse of time the direction of this line w’ould slowdy 
und(‘rgo a change, and that, at any sul)se(|nent dale since, 
the amount of deviation would b(‘ (’ommensurate with the lapse 
of time, thus supplying chronological data to astronomers for 
determining the age of the building. The solution of this 
prob|tniOTi$ recently been attempted by Sir No man I^oekyer 
and other British Stone Monuments), wdio calculates 
that (mJMid.summer Day, 1680 u.c., the sun would rise exactly 
over the Friar's Heel, and in a direct line W'ith the axis of the 
temple and “ avenue." The above date he therefore considers 
to be the date of the erection of this great national monument, 
within a margin of possible error, on either side, of 200 years. 

Looking at Stonehenge from the architectural standpoint, 


there can be no hesitancy in regarding it as an advanced re- 
presentative of the ordinary' stone circles, some two hundred 
of which, great and small, are known within the British Isles. 
It is, however, differentiated from them all by having hewn 
stones, capstones, tenons and sockets. That its analogues were 
chiefly used as sepulchres has been fully established, and this 
is presumptive evidence that the sepulchral element was, at 
least, one of the objects for which Stonehenge was constructed : 
and it was probably for this riiason that it was erected on Salis- 
bury' Plain, where there already existed an extensive necropolis 
of the Bronze Age. Nor would this by any means militate 
against its use as a temple for consecrating the dead, or for 
sun-worship, or any other religious purpose. 

Authc)R1Ties. — Among numerous writings on Stonehenge may 
be mentioiiecl Stonehenge and A bury, by Dr William Slukcly (1740; 
reprinted in 1840); Davies, Celtic Researches (1804), and Mythology 
of the Dntids (1809) ; lioare, Ancient Wiltshire (1812), vol. i. ; Browner, 
An Illustration of Stonehenge and Abury (1823); Bi'rgusson, Ritde 
Stone Monuments (1S72); Long, Stonehenge and its Barroros (1876); 
Gidlcy, Stonehenge Viewed in the Light of Ancient History and Modern 
Observation (1877); W. M. Flinders J*(itrie, Stonehenge: Plans, 
Descriptions and Theories (1880); K. T. Stevens, Jottings on Stone • 
henge (18S2) ; Edgar Barclay, Stonehenge and its Earth (1895) ; 

Loekycn-, Stonehenge and other British Stone Monuments, Asiro- 
nomically Considered (1900). See also The 'Times (April 9, 1901). 
For a complete bibliography of Stonehenge see th(r Wiltshire 
Archaeological and Natural History Magazine (Dec. 1901), by W. 
Jerome Harrison. (K. Mu.) 

STONEMAN, GEORGE (1822-1894), Amcri(‘an soldier, was 
born at Busti, in Chaiitauque county, New York, on the 8th 
of August 1822. He graduated at West Point in 1846, serv(*d 
as second lieutenant with the Mormon battalion in California 
during the Mexican W’ar, and became a captain in 1855. In 
Febniar}' i86t, wliile in command of Fort Brow'n, Texas, he 
disregarded the orders of his superior officer, Major-Gentral 
1). K. Twiggs, to surrender to tiie Confederate forces, and escajied 
with the garrison. He served on McClellan's .staff during the 
West Virginia campaign, and was (‘ommissioned brigadier- 
general of volunteers and appointed chief of cnvalr>’ of the 
Army of the Potomac in August 1861, in w'hich capacity he 
took part in the Peninsula campaign and tl-.e Seven Days’ Battle. 
He command(.xl the ITT. corps in the ,hrecl(‘ricl:sburg campaign ; 
and W'a.s jirornotecl, in November 1862, to be major-general of 
volunteers. During the Chancellorsvillc campaign he made 
an un.sut*(‘cssful (’avalry' raid tow’ard Richmond. In the early 
months of 1864 he commanded the XXTfT. corps, and then, 
as commander of the cavalry of the department of the Ohio 
took part in the Atlanta campaign, attempting to seize 

the Confederate prison at Aruier.sonville (July 31, 1864), he 
W'as captured at Clinton, Georgia. After his release in October 
he commanded cavalry' in East Tenni'ssee, making successful 
raids into Virginia and North Carolina, and on the T2th of 
April 1865 defeated a Confederate font' near Salisbury', North 
Carolina, and captured a large nuinbir of prisoners. Aftcr- 
w'ard he held commands in Tennessee and Virginia until 1868. 
lie was mustered out of the volunteer service in Sept('mher 
1866, but served in the regular army as (olonel and brevet 
major-general till 1871. He then removed to California, was 
elected governor by' the Democrats, and served from 1883 to 
1887. In February' 1891 he w'as made a colonel on the retired 
list, r.S. Arm\-, and on the 5th of September 1894 died at Buffalo, 
New York. 

STONE MONUMENTS, PRIMITIVE. The raising of com- 
memorative monuments of sucli enduring material as stone is a 
practice that may be traced in all countries to the remotest 
limes. The highly s(nilptured statues, obelisks and other 
monumental erections of modern civilization are but the lineal 
representatives of the unhewn monoliths, dolmens, cromlechs, 
of prehistoric times. Judging from the large number of 
the latter that have still survived the destructive agencies 
(notably those of man himself) to which they have been exposed 
during so many ages, it would seem that the motives which led 
to their erection had as great a hold on humanity in it.s earlier 
stages of development as at the present time. In giving some 
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idea of the characteristics of these rude and primitive monu- 
ments in Britain and elsewhere it will be convenient to classify 
them as follows : (i) isolated pillars, or monoliths (/aoVos, 
solitary, and \C 6 o^, stone) of unhewn stones raised on end, are 
called menhirs (Cornish, maenhitf and Welsh maen, a stone, 
and hitf long). (2) When these monoliths are arranged in lines 
they become alignments {ad, to, and Fr. a line), as at 
M6nec, Carnac (see Plate, fig. 5). (3) But if their linear arrange- 
ment be such as to form an enclosure (enceinte), whether 
circular, oval or irregular, the group is designated by the name 
of cromlech (Gaelic, croin, crooked, and teac^ Welsh llech, a 
flagstone), as at Carrowmore, Ireland (see Plate, fig. 4). (4) 
When the monoliths, instead of standing apart as in the previous 
structures, are placed close to each other and enclose an area 
sufficiently smiill and narrow to be roofed over by one or more 
capstones so as to form a rude chamber, the monument is 
called a dolmen (Breton, dolmen^ from doly a table, and inefty 
Welsh maeuy a stone). For illustrations of the dolmens at 
Keriaval and Kit’s Coty House (see Plate, figs, i and 2.) This 
megalithic chamber is sometimes wholly embedded in a mound 
of earth or stones so as to present to outward appearance the 
form of a tumulus or cairn. As, however, there are many 
tumuli and cairns which do not contain megalithic chambers, 
it is only partially that these prehistoric remains come under 
the category of primitive stone monuments. In the rare 
instances of a dolmen being constructed of two single standing 
stones supporting a third, like the lintel of a door, as may be 
seen at Stonehenge (7.7'.), the monument is called a trilithon 
{rpL = rpei?, three, and XtU)?, stone). 

Menhirs , — Rude monoliths set on end appear to have been 
erected in all ages for a variety of commemorative purposes, 
such as on the ac(‘ession of kings and chiefs, or to mark the site 
of a battle, a grave, or a boundary line, &:c. Throughout the 
British Isles such standing stones arc widely interspersed, 
espejcially in the less cultivated distri<’ts. In Scotland, when 
stones were used ceremonially in the act of crowning a king, they 
were called tanist stones, {he most celebrated of whicli was 
the Lia Fail, formerly at Scotk; (now at Westminster Abbey), 
on which the kings of Scotland used to be crowned. We reacl 
also of hare or ho(?r stones, cjimbus or camus stones {canty 
(Tooked), cat {caihy battle) stones, witch stancs, Druid 
stancs, &<’. 'rhe Hawk stane, or Saxtm Falconisy at St Madoes, 
Perthshire, was cnjcted in memoiy’ of the defeat of the Danes at 
Luncarty, and a monolith now standing on the field of P'lodden 
is said to mark the place where King James f(?ll. When menhirs 
were grouped together their number was often significant, 
twelve (Jo.sli. iv. 5) or seven (Ilcrod. iii. 8). Some standing 
stones ar(i found to have been artificially perforated, and with 
these superstition has associated some curious cercmoni(rs. 
As examples of this class may be mentioned the famous Stone 
of Odin near the circle of Stennis, the Cku'h-Cliarra, or Stone 
of Vcngean<’e, at Onich near Ballachulish, Argyllshire, and 
Mcn-en-tol (the holed-stone) in Cornwall. Two rude mono- 
liths in Scotland bear inscriptions — the famous Newton Stone 
in the district of Garioch, and the Cat Stane near Edinburgh. 
Others have cup-and-ring markings, spirals or concentric circles. 
In Ireland, Wales and Scotland they are occasionally found 
with Ogam inscrij)tions and in the north-east of Scotland (Pict- 
land) with some remarkable and hithcirto unexplained symbolical 
figures, which were continued on the hewn and elaborately 
sculptured stones of early Christian times so largely found 
in that locality. In England monoliths are often associated 
with the cromlechs or stone circles, as the King’s Stone at 
Stanton Drew, Long Meg at Little Salkeld, the Ring Stone at 
Avebury, &c. One of the finest British monoliths stands in the 
churchyard of Rudston, Yorkshire. 

Menhirs are found in all countries which abound in mega- 
lithic structures. In France over 1600 isolated examples have 
been recorded, of which about the half, and by far the most 
remarkable, are within the five departments which constitute , 
Brittany. Over the rest of France they are generally small, j 
and not to be compared in size to those of Brittany. At 


Lormariaquer, Morbihun, is the largest menhir in the world. 
It was in the form of a smooth-sided obelisk, ljut now lies 
on the ground broken into four fragments, the aggregate 
length of which amounts to 2o’5o metres (about 67 ft.). It 
was made of granite foreign to the neighbourhood, and its 
weight, according to the most recent cahaiiations, amounted to 
347,531 kilogrammes, or 342 tons {Vllommey 1885, p. i()3). The 
next largest menhir is at Plesidy (C6tes-du-Nord), measuring 
about 37 ft. in height. Then follows a list of sixty-sewn gradually 
diminishing to 16 ft. in height, of whic h the first ten (all aV>ove 
26 ft.) are in Brittany. As regards form these menhirs vary 
greatly. Some arc cylindrical, as the wc‘ll-known pierre de 
chanip-Dolent at Dol (heiglit 30 ft.), and that of Cadiou in 
FinisU^re (28 ft.); while tliat of Penmarch (26 ft.) takes the 
shape of a partially expanded fan. A menhir of (juartz at 
^Medreac (Ille-ct-Vilainc) stands 16 J ft. high in the form of a 
re<*tangular pillar indubitahlement taillc. On the introduction 
of Cliristianity into France its adherents appear to have made use 
of thc.se menhirs at an early pcTiod; many of them at present 
suj)p()rt a cross, and some a Madonna. While the scattered 
positions of some monoliths suggest that they were sometimes 
used as landmarks, or perhaj)s as places of rcnde/voii ; for 
hunters, the singular grouping of others shows that these were 
only .secondar}^ or subsidiary functions. So far as the Ogam 
inscriptions, found on some of the standing stones in Scotland, 
Ireland and Wales, have thrown light op the subject they appear 
to have been the headstones of graves. It is not uncommon to 
find a monolith overtopping a tumulus, thus simulating the 
bauta (grave or battle) stones of Scandinavia. Menhirs of all 
sizes arc also met with in Algeria, Morocco, India, Central 
Asia, &c. 

Alignments , — ^The most celebrated monuments of thi.s class 
are to be seen in the vicinity of Carnac in Brittany. 'I’liey are 
situated in groups at M6nec (see Plate, fig;. 5), Kermario, Kcr- 
Icscant, Erdeven and Ste Barbc — all within a few miles of each 
other, and in the <Tntre of a district containing the most remark- 
able megalithic remains in the world. Tlu* first three groups 
are supposed by some archaeologists to be merely portions of 
one original atid continuous series of alignments, which extended 
nearly 2 m. in length in a uniform direction from soutli- 
west to north-east. Commencing at the village of Mcnoc the 
menhirs extend in eleven rows. At first thty .stand from to to 
13 ft. above ground, but as we adwance they Ixi’ome gradu- 
ally smaller till they attain only 3 or 4 ft. in height, and then 
cease altogether. After a vacant space of about 350 \'ards 
we come to the Kermario group, which contains only ten lines, 
but the menhir.s are nearly of the samci magnitude as tho ;e at 
the beginning of the former groiii). After a. still greater interval 
the menhirs again appear at the vlllag<‘ of Kerleseant, but this 
time in thirteen rows. In tSSt M. Felix Gaillard. P!<)uharnel, 
made a plan of the alignments at Erdeven, from which it a])pears 
that, out of a total of 1120 menhirs which originally const itiited 
the group, 290 are still standing, 740 fallen, and 90 removed. 
The menhirs here may be traced for nearly a mile, Inti their 
linear arrangement is not so distinct, nor are the stones .so large 
as those at Carnac. About 50 alignments are known in France. 
At Penmarch there is one containing over 200 stones arranged 
in four rows. Others, however, arc formed of only a single 
row of stones, as at Kerdouadc(‘, Leurc and Camaret. Tlie 
first is 480 metres in length, and terminates at its southern ex- 
tremity in a kind of croix gammk. At Leiire three short lines 
meet at right angles. The third is situated on the rising ground 
between the town of Camaret and the yioint of Toulingiict. 
It consists of a base line, some 600 yards long, with 41 stones 
(others had apparently i)een removerl), and two rectangular 
lines as short offsets. Close to it were a dolmen and n pros- 
trate menhir. All these monoliths consist of a coarse quartz 
and are of small dimensions, only one, at Leurc, reaching a 
height of 9 ft. Alignments arc also found in the^ regions 
flanking the Pyrenees, but here they are generally in single file 
! — mostK' straight, but sometimes rcptilifntii. One at Pcyrelado 
(Billierc) runs in a straight line from n( Jjto south for nearly 
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300 yds. and contains 93 stones, some of which are of great 
size. At St Columb, in Cornwall, there is one called the Nine 
Maidens, which consists of eight quartz stones extending in 
a perfectly straight line for 263 ft. In Britain, however, 
the alignments arc more frec^uently arranged in a double file, 
or in avenues leading to, or from, other megalithic monuments, 
sudi as still exist, or formerly existed, in connexion with the 
cromlechs or circles at Avel)ury, Stonehenge, Dartmoor, Shap, 
Callernish, &c. The stone circle at CalhTnish, in the island of 
Lewis, shows an unusually elaborate design with two parallel 
rows of upright stones running northwards and a single line 
across, thus presenting a (TU(:ih)rm appearance. A very tall 
menhir (17 ft. long) occupies the centre of the circle (42 ft. 
in diameter). 'I’hc peat which in the course of ages had accumu- 
lated to a depth of 5 ft. was removed in 1858, and hence 
the characteristic features of this n^markable monument are 
well seen in the Plate, fig. 3. The only example in England 
comparable to the great alignments of Camae is in the vale of 
the White IIor.se, in Berkshire. Hctc the stones, numbering 
about 800, are grouped in three divisions, and extend over an 
irregular parallelogram measuring from 500 to 600 yds. in 
length and from 250 to 300 yds. in breadth. Sir Henry Drydcn 
describ(?s several groui)s of alignments in ( aithiicss, as at Garry- 
whin, Canister, Varliousc, and the “ Many Stoners at Clyth 
(Kergusson, Rude Stone Monuments, p. 529). Alignments in 
.single and multipU‘ rows have also bcjtjn obser^•cd in Shetland, 
India, Algeria, b>ii\ 

Cromlechs. — In Britain the use of the word cromlech is vir- 
tually .synonymous with that of dolmen. In France, however, 
and on the Continent gencTally, it is exclu.sively applied to that 
class of monument for which in this country only the d(‘scrip- 
tive name of “ stone circles,’’ or “ circles of standing stones,” 
is us(?d. This application of the term in various countries to 
different chisscs of monuments has given rise to some confusion. 
The earliest known use of tlie word occurs in Bishop 
Morgtui’s translation of the Bible into WelsJ^(i588), where “ the 
clefts of the rocks ” is rendered by cromlc(^dd y rreigiaif. Its 
earliest oeeurrcnc'e in the special sense in which it has coai^ued 
to be used by British anticpiarics is in a description cif^^omc 
ancient remains by the Kcv. John GrilTith of Llanddyfnan 
(1650), in which he says— ” Tlierc is a crooked little (vll of 
stone not far from Alaw, where according to tradition Bronwen 
Leir was buried; such little houses, which are common in this 
country, are eallecl by the apposite name cromlechawJ^ In 
this article the word cromlech retains its continental meaning 
and is exclusively u.sed to indicate enclosures (enceintes) formed 
of rude monoliths placed at intervals of a few yards; and as 
such enclosures generally assume a circular, or oval, shape they 
are not infrequently describ(‘d as stone circles. Rectangular 
enclosures are, however, not unknown, examples of whit'.h may be 
seen at Curcunno (Morbilian), near the w(;lI-known dolmen of 
that name, and at .Saint Just (Jlle-et-Vilaine). The former 
measures 37 by 27 yds., and is now composed of 22 menhirs, 
all of which arc standing (some fallen ones Jia>’ing been restored 
by the government), while about a dozen app^r to be wanting. 
A “ donkey-shoe-sliaped ” enclosure has been described by 
Sir Henry Dryden in the jiarish of La th^gp^ Caithness, measur- 
ing 226 ft. long, Jio ft. wide in the and 85 ft. wide 

at the two extremities, Slone circles are frequently arranged 
concentrically, as may be seen in the circles at Kenmore, near 
Aberfehly. Perthshire, as wtdl as in many other Scottish, Irish 
and Scandinavian exanii)les. More rarely one large (irclc 
surrounds inner grouj)s without having a common centre, as 
at Avebury, where tlie outer circle (1200 ft. in diameter) sur- 
roundedj^two otlutrs, each of which contained an inner cun- 
cenlrie 'circle. Tiie stone (’ircle of Ballynoe. Co. Down, 
Ireland, consists of inner and outer (eccentric) circles; the ; 
f(irmer m<*asures about 57 ft. in diameter with 22 stones, and 
llic latter 105 ft. in diuiTa'ter with 45 stones. At Boscawen, 
in Cornwall, there is a group of circles confusedly attached and 
partially overlappitagi^* Also, on the small island of Er-Lanic 
(near the famous |i nulus of Gavr’inis), there is a double 


cromlech (now partially submerged), the circles of which intersect 
each other. Cromlechs may also be connected by alignments or 
avenues, as already explained; and they are often associated 
with other megalithic monuments. Thus, at the end of the 
great Carnac alignments are the remains of a large circle which 
can be readily tracked, notwithstanding tliat some houses 
are constriKTed within its area. In tlie British Isles and in 
the north of Europe they frequently surround dolmens (as at 
Carrowmore, Ireland— Plate, fig. 4), tumuli and cairns. A few' 
examples of a dolmen being surrounded by one or more circles 
have been recorded by M. Cartailhac from the department of 
Aveyron, in France. Outside the stone circle there is also 
frequently to be found a circular ditch as at Avebury, Stone- 
henge, Arbor Low, Ring of Brogar, &:c. The most remarkable 
megalithic monument of this class now (?xtant is Stonehenge, 
which differs, however, from its congeners in having the stones 
of its outer circle partially hewn and attached by trans- 
verse lintels, 'J'he largest cromlech in Prance w'as situated at 
the village of Kergonan, on the lle-aux-Moines (Morbilian), 
about the half of it being now destroyed by the encroachment 
of the houses. The remaining .semi-circumfcrciiK'e contains 
36 menhirs, from 6 to 10 ft. high, and its diamclcr is about 
328 ft. This cromlech, like so many English “ circles,” 
wa.s not circular but slightly elliptical. Only a few' of the 
British cromlechs exceed these dimensions, among which may 
be mentioned Avebury (1260 by T170 ft.), Stonehenge (outer 
circle 300 ft., inner jo6 ft.), Stanton Drew (360 ft.), Brogar 
(345 ft.). Long Meg and her Daughters (330 ft.). One near 
l)umfri(?s with ti stones and 291 ft. in diameter, called the 
Twelve Apostles, also closely approaches what Fergusson calls 
the loo-metre size; but, generally .speaking, the Scotch and Irish 
examples arc of smaller proportions, rarely exceeding loo ft. 
in diamettT, That most of the smaller circle.s have been used 
as sepulchres has been repeatedly jjroved by actual excavations 
which showed that interments had taken place within their areas. 
It is difficult, however, to believe that this could have been the 
main object of the larger ones. At Mayborough, near Penrith, 
there is a circular mound entirely composed of an immense 
aggregation of small ston(‘s in the form of a gigantic ring and 
(inclosing a flat area about 300 ft. in diameter. This space 
is cnter(‘(l by a w'ide aperture in tlie ring, and near the ccintrc 
there is a fine monolith, one of several known to have formerly 
stood there. Of the .same type is the Giant’s Ring, near Bel^ 
fast; but the ring in this instance is made of earth and it is 
considerably larger in diameter (580 ft.), while the central 
object is a fine dolmen. It is more probablti that such enclosures 
w’cre u.sed, like many of our modern churches, for the double 
purpose of burying the dead and addressing the living. 

Dolmens . — In its simplest form a dolmen consists of three, 
four, or five stone supports, covered by one selected megalith 
(billed a (-ups tone, or table. A w'ell-known example of this kind 
in England is Kit's Coty House (see Elate), situated between 
Rochester and Maidstone, which is fi^mied of three large sup- 
ports w'ilh a cap.storie rmiasuring 11 by 8 ft. Prom this simple 
form there is an endless variety of structures till we reach the 
so-called Giant Gruv(?s and Grottes des Fees^ which consist of 
numerous siijiports and several capstones. The dolmen of 
Bagneux, situated in the corner of a plantation on the outskirts 
of the town of Saumur, measures 18 mctr(?s in length, 6'50 in 
brtjudth and 3 in height. It is constructed of huge flagstones, 
4 on each side, and 4 capstones -the largest (Mpstone measuring 
7*50 metres in hmgth, 7 in breadtii and i in thickness. Another 
near Esst* (lllc-ct-Vilaine) called Ln Roche aux Fees, is eon- 
slrucUid of 30 supports and 8 capstones, including the \'esti. 
bule. Dolm(‘ns of this kind are extremely rare in the British 
Isles, th(‘ only one comparable to them in form being Calliagh 
Birra’s House near ^loiiaslerboic'c, Ireland, which consists 
of 4 capstones supported by 4 or 5 thin ston(‘S on edge to form 
each sid(', and one stone closing one end. Owing to its small 
size (12 ft. long by 4 wide) this monument is disappointing in 
appearance. These irce-stancliiig megalithic chambers, generally 
known as dices couvcrleSy as well as many other examples of the 
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simple dolmen, show no evidence of having been covered over 
with a mound. When there was a mound, it necessitated in 
the larger ones an entrance passage which, like the chamber, 
was constructed of a series of side stones and capstones. Some 
archaeologists maintain that all dolmens were formerly covered 
with a cairn or tumulus— a theory which undoubtedly derives 
some support from the condition of many examples still extant, 
especially in France, where they may be seen, as it were, 
in all stages of degradation from a partial to a complete state 
of denudation. W^ere the soil and stones which compose the 
tumulus of New Grange, Ireland, removed, leaving only the large 
stones which form its entrance, passage and central chambers, 
there would be exposed to view a very imposing megalithic 
structure, not unlike the group of monoliths at Callernish | 
in the Lewis (see Plate, fig. 3), I'he alUes couvertes of France, 
Germany and the Channel Islands had their entrance at the end ; 
but, on the other hand, those of the Drente, in Holland (Hune- 
bedden), had both ends closed, and the entrance was on the side 
facring the sun. The covered dolmens arc extremely variable in 
shape — circular, oval, quadrangular and irregular being forms 
commonly met wnth; and as to size they range from that of an 
ordinary barrow up to that of New Grange, which rises in the 
form of a truncated cone to a height of 70 ft, with a diameter 
of 315 ft. at the base and 120 ft. at the top. Around its 
base was a circle of some thirty rude monoliths, placed about 
10 yds. apart, and forming a circumference of looo ft. — 
only a few of these menhirs are now in situ. The entrance 
passage to the interior of this huge tumulus measures about 
63 ft. long, 4 ft. 9 in. high, and 3 ft. 6 in. wide, and discloses 
some large bloc'ks of stone; and its cruciform chamber 
measures 26 ft. long, 21 ft. broad, and 19A ft. high in the 
middle. The entrance gallery may be attached to the end of 
the chamber, as in the Grotte de Gavr’inis, or to the side, as in 
the Giant’s Grave at Gem nt‘ar Roskilde, Tn other instances 
there is no distinct chamber, but a long passage gradually 
widening from the entrance; and this rna)’ l.x' bent at an angle, 
as in the dolmen du Koc'her (Morbihan). Again, then' may be 
several chambers (’ommunicating with one entrance passage; 
or two or three chaml.)crs, having separate entrance's, ma>' be 
imbedded in the same? tumulus. A <'urious specimen of the 
former may be seen in a ruined tumulus near St Melicr, Jersey; 
and an excellent example of the latter is the partially destroyed 
tumulus of Rondosec, near Plouharnel railway station, which 
contains three separate dolmens. 'I'liat such variations are 
not due to altered customs, in consequ(‘nce of wideness of 
geographical range, is shown by de Mortillcl, who gives plans 
of no less than 16 differently shaped dolmens (Musee pre- 
historiquCf pi. 58), all within a confinffd district in Morbihan. 

Ruined dolmens are al)undantl\' met with in the provinces 
of Hanover, Oldenburg and Mecklenburg. At Ricstedt, near 
Uelzen in Hanover, there is, on the summit of a t\imulus, a 
very singular dolmen wbi(‘h measures about 40 ft. long and 
6 ft. wide. Another at Naschendorf, near Weimar, consists 
of a mound surrounded by a large (’ircle of stones and a covered 
chamber on its summit. Remains of a megalithic structure at 
Rudcnbcck, in Mecklenburg, though now' very imperfect, show^ 
that originally it had been con.structed like an allee couvertc. 
It had four supports on each side, two at one end (the other end 
being open and forming the entrance), and tw 0 large capstones. 
The'length in its completed state was about 20 ft., breadth 
ft., and height from the floor to the under surface of the 
roof 3 ft. According to Jionstetten, no less than 200 of these 
megalithic monuments are distributed over the three provinces 
Liineburg, Osnabriick and Slade; and the most gigantic ex- 
amples in (iermany arc in thv. duchy of Oldenburg. Tn Holland, 
with one or two ('xceptions, they arc confined to the pro\ incc of 
Hrentc, whCTe between 50 and 60 still exist, under the name of 
Hunebedden (Huns’ beds). The Borger Hunched, the largest 
of the group, is 70 ft. long and 14 ft. wide. In its original 
condition it contained 45 stones, ten of which were capstones. 
All the Drente monuments are now' denuded, luit a few' show 
evidences which suggest that they had formerly been surrounded 


by a mound containing an entrance passage. Only one dolmen 
has been recorded in Belgium; but in France their number 
amounts to 3000-4000. They arc irregularly liistributed over 
78 departments, no le.ss than 6j8 being in Brittany. In the 
centre of the country they are also numerous, some 435 having 
been recorded in A\'eyron; but here they are of much smaller 
dimensions than in Brittany. From the Pyrenees these rude 
stone monuments are sparsely traced along the north coast 
of Spain and through Portugal to Andalusia, where they occur 
in considerable numbers, but of their precise numbers and 
distribution we have no trustworthy account.s. According to 
Gartailhac (A^rs prehistariques de VEspa^ne et du Portugal. 
p. 152) 118 were recorded up to 1870 under the name of antas. 
Many of them arc in the form of free-standing dolmens and 
allees amvertrs. I’he most rcmarkal:)le monument of this kind 
in Spain, and certainly one of the finest in Europe, is tliat near 
the village of Antequera, some distance north of Malaga. The 
chamber, slightly oval in shape, measures 24 metres long, 
6*15 metres l)road, and from 270 metres to 3 metres high. 
The entire strii(‘ture comprises 31 monoliths— ten on each 
side, one at the end and live on the roof. Moreover, the roof 
is strengthened by three pillars placed along the middle line 
at the widest part of the chamber. The huge stones arc made 
of the Jurassic limestone of the district and, like those of 
Stonehenge, appear to have been partly dressed. The entire 
structure was originally, and still is partially covered by 
earth, whic'h formed a mound about too ft. in diameter. 
Tn Africa dolmens are found in large groups in Morocco, 
Algeria and Tunis. General J^'aidherbe writes of having 
examined five or six thousand at the cemeteries of Bou 
Merzoug, TOued Berda, Tebe.s.sa, Gastal, 8 cc, (('ongri\ inter- 
national d'anth. et d'areh. prHii^f,, 1872, p. 408). In tiie Channel 
Islands every kind of megalithic monument is met with. At 
Mont (\Khon, near St Helicr, there was lately discovered in a 
mound of blown sand an alter couvertc and, close to it, a stone 
circle .surrounding a small dolmen. In the British Isles dolmen 
are common in many localities, particularly in the west of 
kmglancl, Anglesc>', the Isle of Man, Ireland and Scotland. In 
the last-named country they are not, how ever, the most numerous 
and striking remains among its rude stone monuments the 
stone ('ircles and cisted cairns having largely superseded them. 

No dolmens exist in eastetrn ICurope beyond Saxony. They 
reappear, how'ever, in the Crimea and C'irrassia, whence they 
have bc(?n traced through Central Asia to India,, where they are 
wdd(*ly di.slributed. Similar structures have also been recog- 
nized l)\' travellers in Palestine, Arabia, Persia, Australia, 
Madagascar, Pern, ^'c. The irregular manner in whii'h these 
megaiithi(‘ monuments are distributed along the western parts 
of Europe bordering on the seashore has led to the iheor}’ that 
they were erec’ted by a siiecial people, but as to the wht'n, 
w'lience and w'liithcr of this mitgalithic rai'i? we liave no know- 
ledge whatever. Although the JCiiropean dolmens, however 
w'iclely apart they may be situated, have a strong family like- 
ness, yet they present some striking diflercnces in certain Joi'ali- 
ties. In Scandinavia they are confined to Dani.sh lands and a 
few' jirovinies in the south of Sweden. In the former country 
the exposed dolmens are often placed on arlifieial mounds and 
surrounded by cromlech.s which are (.‘itlxT cirCLilar (runddysser) 
or oval (langflysser). In Sweden the sepulture d (uilerie i.s ^'cr^' 
rarely entin*ly {’()\'(‘re(l uf) as in tia? Giant graves ol Denmark. 

In the abseni’e of historical recorrls and scientific investiga- 
tions it w’as formerly the (’ustom to regard all these different 
varieties of primitive stone monuments as of Celtic origin. By 
some they w ere supposed to have been constructed by the Druids, 
the .so-called prit'sls of the ('(?lts; and hence they liave Ix'en 
described, eijpceially since the time of Aubrey and Stukcley, 
under the name of Celtic or Druidical monuments. But from 
i more recent researc hes there can be no doubt that th(? primary 
; object of this class of remains was .sepuh’hral, and that the mega- 
lilhic chambers with entrance passages w'cre used as family 
vaults. Agaimst the theory that an\' of them were ever used as 
altars, there is prima facie evidence in the care taken to have 
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the smoothest and flattest surface of the stones composing the 
chambers always turned inwards. Moreover, cup marks and 
other primitive markings, when found on capstones, are almost 
invariably on their underside, as at the dolmens of Keria- 
val, Kcrcado and Dol ar Marchant. Also, all the six stones 
forming the three-sided chamber of the gi'cat tumulus of Gavr’inis 
(Morbihan) and most of those in the sides of its long entrance 
passage (44 ft.) are elaborately sculptured with primitive 
incised patterns, perfectly analogous to those on the w'alls of 
the chamber of New Grange (Ireland). From its i)ositioii in 
the centre of a large circular enclosure, as uniformly even as a 
garden lawn, no dolmen could be more suggestive as a place 
of sacrifice than that within the. Giant’s Ring near Belfast; 
yet nothing could be more inappropriate for such a purpose 
than its capstone, which, in fact, is nothing mor(^ than a large 
granite boulder presenting on its upper side an unusually rounded 
surf.'\cc. 

'So chronoiogical sequemu' has been detected in the construc- 
tion and evolution of these primitive stone monuments; nor 
can their existence and special forms in difT<Tent (countries be 
said to indicate (contemporaneity. 'The dolmens of Africa 
arc often found to contain objects peculiar to the Iron Ag(c, 
and it is said that in some parts of India th(i |.)(cople are still 
in the hal)it of erecting menhirs, cromlechs, dolmens and other 
mcgalithic monuments. Scandinavian archacjologists assign 
their dolmens exclusively to the Stone Age. It would aj)pear 
that, subsequent to the great chamben'd cairns of the Stone 
Ag “, a p(?riod of degradation in this kind of architecture occurred 
in Britain, when the Bronze Age barrow.s rcpla(C(‘d the dolmens, 
and th(fse again gave way to simple burial in the earth. In 
Scandinavia tlie mcgalithic chamlicr seems to have been dis- : 
carded in the Iron Age for burials, either by (crtmuition or 
inhumation under huge tumuli, as may be seen in the three : 
great mounds of Thor, Odin and hreya at Ganila Uyisala, and ’ 
the ship-barrow at Gokstad on the Sandefiord, the sc’cne of the j 
discovery of the Viking ship now exhibited in the mu.seum at ' 
Christiania. 

Just on the borderland between tlic works of nature and art 
comes the so-called Rocking-Slonc or Loggau^ .stone, 

French, pierre branlante), which usually is nothing more than an 
erratic, icc-transported boulder, poisicd so iii(cely ovtcr a rocky 
bed that g(?ntle pressure with the hand may cause it to rock I 
or oscillate. Such .stones apjxiar to be .s])arsely distributed over j 
the whole area ()(!cupied by the primitive stone monuments, 
and, being \cry large, they were pre-eminently (.-ahajlaled 
to awaken astonishment in the minds of the worshippers 
of the mysterious works of nature. Hence the important 
})ositi()n assigned to them in the Dniidical worship invent(‘d by 
Stukcley and oth(;r anti(]uaries of tlic 18th century. Some 
rocking-stones are evidently artificial, having had the nx^k <.!ut 
underneath them, Itiaving in each a pivot-like prominence 
on which the block rcst.s; but, on the other hand, natural causes 
can produce similar results, the .<tone itself acting like an um- j 
brella to protect the central portion of the b(‘d while weathering 
outside is going on all around. The same process is often well 
illustrated on moraine-bearing glaciers, where a huge stone may 
be seen resting on a pillar of ice seviTul feet in lu'ight. That 
man sometimes imitated such striking natural phenomena is 
quite probable, and to this extent rocking-stones come within 
the category of primitive stone monuments. 

Bibliography. — Fergiisson, Hude Stone Monuments; W. C. Bor- 
las(f, 'The Dolmens of Ireland, Ac.; dc Mortillcl, Lc Prihistorigue, 
Ac.; BonsloUcn, Fssai sur les dolmens; B. Bezior, TnvenUure dcs 
monuments m'^^ulitkiques du depavtement d'lle-et-Vihiinc; Conqres 
international d'anth, et d'anh, pr^historiques (13 vols., lyoo-igoO) ; 
Matcriaux pour I'hisloirc primitive et naiurelle de Vhomme (22 vols., 

J 805-1 SS8), continued as L* Anthropologic .since 1800; Inventairc dcs 
montmxcnts m^galithigues de France; Proceedings of the various 
Archaeological Societies of Europe. (K. Mr.) 

STONE RIVER, BATTLE OP, a battle of the American Civil 
War, called the battle of Murfreesboro by the Confederates, 
fought on the 31st of December 1862 and the 2n(l of January 
1863. After his appointment in October to command the Army 


of the Cumberland, General W. S. Rosecrans, with Chattanooga 
as his objective, moved from Nashville upon General Braxton 
Bragg, who left the winter quarters he had established at 
Murfrcc.sboro and met the Union army on Stone River imme- 
diately north of Murfreesboro, on the last day of December, 
The plan of attack on each side was to crush the enemy’s right. 
Bragg’s left, commanded by Lieut.-Gcneral W. J. Hardee, over- 
lapped and bore back the Union right under Major-General 
A. M(^D. M('.Cook ; and Major-General 1 ’. L. Crittenden, command- 
ing the Union left, was hurriedly called back from his attack on 
the Confederate right to support McCook. The Union right was 
crumpled up on the centre, where Major-General G. H. Thomas’s 
corps checked the Confed(Tate attack. There was practically 
no fighting on the isl of January, l)Ut on the 2nd the Con- 
federates renewed the attack, Major-General J. C. Breckinridge 
with Bragg's right attemj)ling in vain to displace Crittcndcn’.s 
divi.sion on high ground above the river. On the night of the 
3rd Bragg withdrew and the Union army occupied Murfreesboro. 
Tactkaiiy a drawn battle, Slone River was strategically a 
Union victory. The losses on both .sides were hetavy : of 37,712 
Confederates prc.sent for duty, 1294 were killed, 7945 were 
wounded, and about 2500 were missing; and of 44,800 Union 
soldiers present for duty, 1677 were killed, 7543 w(!re wounded 
and 3686 were missing, 

STONINGTON, a township of New London county, Con- 
necticut, U.S.A., in the S.E. corner of the? state, on Long Island 
Sound. Pop. of the township (1900), 8540 (of whom 1968 
were foreign-born), (1910), 9154, including that of the borough 
of Stonington, 2083. Stonington is ser\ ed by the New York, 
New Haven Hartford railway, whicli has repair shops here, 
by an electric line connecting with New London, Conn., and 
\V(‘sterly, Rhode Island, and, in summer, by steamcir to Watch 
Hill and Block Island. Its harbour is exc^ellcnt, and it is a port 
of entry, but its forctign trade is unimportant. The township 
(hovers an area of about 45 sq. m,, and int'ludcs, besides the 
borough of Stonington, the villages of Ms'.stic, Old Mystic 
and Paw(;atuck (which is closely allicxl with Westerly, Rhode 
Island). Among the manufactures of the township are foundry 
and machine-sho}) jiroducts, printing presses, silk macliincry, 
fertilizers, spools, thread and cotton, ami woollen, silk and velvet 
goods. Ship-building and fishing are among the industries. 
After its .settlement in 3649 and the years immediately suc- 
ceeding by English planters from Rehobotli in Plymouth Colony 
(to whom a monumimt was (jrected in 1889 in Weqn(‘tequock 
hurying-ground), the territory now included in Stonington town- 
ship was first a part of New T.ondon township, and then (1658), 
in accordance with a boundary decision of the United Colonie.s 
of New England, a part (under the name of wSoutlu;rlown) of 
Suffolk county, Massachusetts, finally reverting to Connecticut 
ill accordance with the new boundaries fixed by the Connecticut 
ro>'al charter in 1662. In 1664 it gained representation in the 
I Ceneral Court of Connecticut; in 1665 the name was clianged to 
AFystic, and in i666 to Stonington. In the 18th century the 
village (now the borough) of Stonington (settled in 1752) de- 
veloped a lirisk trade with Boston, Pl) r;:uLith and the West 
Indies. Whaling and sealing were for many years important 
industries, and a whaling captain of Storhiiglon, Nathaniel B. 
Palmer, early in the iqlh century, discovered Palmer Land in 
the Antarctic. Th(^ village was the .seat of military stores 
(luring the War of Inclependenc(‘, and was bombarded by a 
British frigate in August 1775. In August 1814 another 
British attack, by a squadron undtT Commander Thomas M, 
Hardy, was sutxessfully r(?sisted. ThtJ borough of Stonington, 
the first in the state, was incorporated in 1801. 

Sec R. A. W'hcclcr, History of the Town of Stonington (New London, 
1 900) . 

STONY POINT, a township in Ro(‘kland county, New York, 
U.S.A., on the west bank of the Hudson River, containing a 
village of the same name which is 35 ni. N. of New York City 
and 12 m. S. of West Point. Pop. of the township (1890), 4614; 
(1900), 4161; (190.^, stale (Census), 3862. Area, about 30 sq. m. 
The village is .served by the West Shore and the New York, 
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Ontario, and Western railways. Other villages m the township 
are Grassy-Point, where, as in Stony Point, brick-making is the 
principal industry ; Tomkins Cove, where there are stone-crushing 
works; and Jones Point, which has a trade in gravel, building- 
sand and crushed stone. The surface of the township is rough — 
Dunderberg (1090 ft.) and Bear Mountain (1350 ft.) are the 
principal eminences, and tliere is good farming land only at the 
margin of the ri^'er. The township 'was named from a rocky 
promontory which juts into the river in the north-east part of 
the township and rises precipitously on all sides to a height of 
about 140 ft. above the river. A small part of the promontory 
is under the jurisdiction of the United States government, 
which has erected a lighthouse here, and the remaining portion 
was bought by the state in i8()7 for a state battlefield 
reservation, and has been laid out as a pulilic park. At 
the entrance to the park is a memorial arch (i<)09), designed 
by II. K. Bush-Brown and presented to the state by the 
Daughters of the American Revolution. On Iona Island in 
the north part of the township is a United .States naval 
magazine. The promontory guards the lower passage to 
the highlands of the Hudson, and during the War of Inde- 
pendence, when the King's Ferry betwe(‘n it and Verjilanck's j 
Point on the opposite bank was part of an important 
line of communication between the New England and the 
Middle States, it was of considerable strategic importance. The 
Americans occupied it in November 1776, and about two years 
later erected a blockhouse upon it. Tlie garrison, however, was 
very small, and on the 31st of May 1779 it was taken by the 
British, w’ho immediately erected much strongcT fortifications. 
On the night of the 15th jtith of July it was recovered by General 
Anthony Wayne, in command of about 1350 pi(‘ked Americ^an , 
troops, the garrison (under Lieut. -Colonel Henry Johnson) losing j 
63 in killed, 70 in wounded, and 543 in captured. 'I'lu; Americutn ' 
loss was only 15 kill(‘<l and 83 wounded. 'J’he Americans, 
however, had no thought from the first of holding the plae(‘, 
and evacuated it on the 18th of July. The British immediately 
reoccujiied it, and ereded stronger fortifications, but late in j 
October they, too, abandoned it. In the “ old Treason House | 
in the township General Benedict Arnold and J^fajor John ' 
Andre met before daylight on the; 22nd of .Sept<‘nil)(T 1780 
to settle upon plans for the surrender of West Point by 
Arnold to the British. 


con.struction, destitute of ornament and rudely, as well as 
heavily, made. By the middle of the i6th ('.entiiry stools had 
acquired four legs, braced together by stretchers, and the frame 
was often well (carved. As the Renaissance impulse waned, 
forms relapsed into cumbrous and unadorned, and, so far as the 
oak stool of the yeoman and the farmer was concerned, little 
ornamentation was attempted after the middle of tlie 17th 
century. The.se .scats continued to he made until about tlie 
end of that period until, indeed, the iiu’reasing cheapness of 
the chair and the growth of habits of comfort caused it to fall 
into disii.se. Towards th(‘ end of the Stuart period the up- 
holstered stool reached England from I'rancc. It was not 
entirely unknown at an earlier date, l>ut wlv.it had beiMi an occa- 
.sional luxury then became a common jilenishing of the houses 
of the rich. The legs and stretchers took the “ twisted form 
vermicular ” of which the poet .speaks so far as their under- 
framing was ('oiK'erned these stools were, to all inlents and 
puq^ose.s, chairs. 'rh<.‘n(*(‘forward, indt'cd, Ihi'v followed very 
closely the fashions in seat.s with backs, acejuiring the (‘ahriole 
l(‘g, the claw and ball or pad feet, the carved knees and other 
characteristics of chairs. 'J’he footstool is probably more 
ancient than the stool itself. The ducking-stool was a contri- 
vanee whereby scolding or driink(‘n women could be diickixl in a 
pond without danger, 'i'hc stool of repentance was reserved, 
chielly in Scotland, for the [inblic penance of persons who had 
1 oflfcndcd against morality. 'I'hc ” eutly-slool," which Jenny 
I (ieddes threw or, according to Dr Hill Jliirlon, did not throw — 

; at the beginning of the riotous protests against Land's Liturgy 
1 in St Giles’s ('hnn'h, Edinburgh, in was of the fald- 

stool variety. “ C utty simply means short. A fald-stool was 
originally a folding stool used chiefly for (‘(‘(‘lesiastical piirpose.s. 
Eventually, while retaining the old name, it became rigid, and 
the designation has now been extended to a litany-desk. 'J’he 
camp-stool is immediately derived from the original form of the 
fald-stool. In France under the aun'en n'f'ime, llic stool, or 
tabouret, aecpiired a so(*ial and (‘ourtly significanee of the first 
importance. The wives of prini'es, dukes, and a few of the 
highest dignitaries of the nsilm alone had the right to occupy 
a tabouret in the presence of the king, and ladies who became 
widows u.sed every expedient of intrigue to retain a privilege 
which they regarded as the summit of earthly fcliiMty. The 
jyrise du tabouret, when a Indy first took possession of her seat, 


See n, P. Johnston, The Stortniug of Stony Point (New York, 
Kioo); II. B. Dawson, 7 'he Assault on Stony Point (Morrisania, 
N.Y., i« 63); E. H. Hall and F. W. Halsey, Stony l^oint Battle Pit Id 
(New York, 1002); and D. Cole and E. Gay, History of Pochland 
Cc>«;z/v (ibid., 1884). 

STOOL, a low seat without back or arms. The .stool is an 
ancient piece of furniture which came into u.s<‘ when the need 
began to be felt for a s(;at more easily portable than heavy 
settles and benches — the chair was an apanage of rank and 
dignity to which no ordinary jierson dreamed of a.sj)iring. 
.Since it could also be used iis a small table, it quickly became 
common. In the First Book of 7 'he Task W illiam (!owper gives 
a .sketch of thc^ evolution of the stool which, for all its vapidity, 
is reasonably exact - • 

“ Joint stools were then created , on three legs 
l.‘pboni they stood, 'llirec: legs upholding lirm 
A massy slab, in fashion square or round. 

m III * Id 4> « 

At length a generation more refined 
Improved tlie simple plan; made three l(?gs four, 

Gave them a twisted form vermicular, 

And o’er the .seat, with plenteous wadding stuff'd, 
Induc’d a splendid cover, green and blue, 

Yellow and red, of tap'stry richly wrought, 

And woven close, or needle-work sublime." 

“ Joint ” or “ joyned-stool ” simply meant that the parts 
were joined or framed together witli mortise and tenon. 
The wooden four-legged, square or oblong variety is often 
called a ” coffin-stool.*’ It may be perfectly true that it 
was used for supporting coffins, but that was merely one — and 
a very occasional one — of many uses, and the name is an 
entire misnomer. The round three-legged stool was a primitive 


was an occasion of considerable ccrcmonv. 

STOOL-BALL, a game formerly v(Ty jioyuilar in England, and 
commonly considered as the ancestor c)f cricket. Joseph Strutt, 
writing in 3801, .says of it ; ‘‘ 1 liavt? b(*en informed that a 
pastime calk'd stool-ball is practist'd to this day in the northern 
parts of England, which consists simply in setting a stool upon 
the ground, and one of the players takes his place before it, while 
hi.s antagonist, slantling at a distance, tosses a ball with the 
intention of striking the stool, and this it is the business of the 
i formtT to p^(;^'ent by beating it away with the hand, reckoning 
j one to the game for every stroke of th(‘ ball ; if, on the contrary, 
it should be missed by the hand and touch tlic stool, the jilaycr.s 
change places; tht? eonqiK'ror at this game is he who strikes 
the ball mo.st times licfore it touches the .stool. I believe the 
.same also happens if the person who threw the ball can catch 
and retain it when driven back, liefore it toiu'lies the ground.” 
Some variety of the game, wiili modifications due to the develop- 
ment of cricket, has iirobahly been played e\'(*n sini’e these days. 

STOPPANI, ANTONIO (3824 iHq/), Italian geologist and 
palaeontologist, wa.s born at Ler’cr) on the 24th of August 1824. 
IIc became professor of geokigy in the Royal Technical Institute 
of Milan, and was di.stinguishccl for his researches on the 'I’riassic 
and Liassic formations of northern Italy. Among his works 
were PaUoutologic Lombard e (3858-1881); Les Petrifactions 
dl'lsino (3858-3860); Geologic ct paUontologie des conches a 
Avicula Contorla en Lomhardie (1860-1865); Corso di geologia 
(3 vols., 187 [-1873); and LEra Neozoica (1881). In this last 
work the author discussed the glaciation of the Italian Alps 
and the history of Italy during th.e Plei.'itoccnc age. He died 
at Milan on the ist of January i.Syi. 
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STORAGE, STEPHEN (1763-1706), English musical composer, 
was born in London in 1 76,5. His father, btefano Storacc, an 
Italian contrabassist, him the vjolin so well that at ten 

years old he plac ed successfully the most difficult music of the 
day. After completing his education at the Conservatorio di 
Sant* Onofrio. at Naples, he produced his first opera, Git Sposi 
mdlcontenii, at Vienna, in 3785. Here he made the acquaint- 
ance of Mozart, in whose Nozze di Figaro his sister, Anna Selina 
Storace, first sang the purl of Susanna. H(TC also he produced 
a second opera, Gli E(juivoa\ lounded on Shakespeare’s Cemedy 
of Error a, and a “ Singspiel ” entitled Der Doctor and der Apothe- 
her. But his greatest triumphs were achieved in England, 
whither he returned in 1787. After creating a favourable 
irnjiression by bringing out his “ Singspiel *’ at Drury I.ane, 
under the title of The Doctor and the Apothecary, Storacc attainc(l 
liis first great success in 1789, in The Haunted Toiver, an opera 
which ran for fifty nights in su('<‘ession. Eo Song, No Supper 
was equally successful in 1790 ; and The Siege of Belgrade s<!arcely 
less so in 1791. Tlie music of The Pirates^ produced in 1792, 
was part!)* adapted from Gli Equivoci, and is remarkable as 
affording one of the earliest instamTS of the introduction of a 
grand finale into an English opera. These works were followed 
by some less .successful productions; but The Cherohee (1794) 
and The Three and the Deuce (1795) went very favourably re- 
ceived, and the musi(‘ to Colnian's play, The Iron Chest, first 
performed on the 12th of ATarch 1796, (Tcated even a greater 
sensation than The Haunted Totver, This was Storac:c’s la- 1 
w^ork. He caught (‘old at the rehearsal, and died on tlie 19th 
of March 1796. 

The character of Storace’s music is pre-eminently Engli.sli; 
but his early intercourse with Mozart gave him an immense 
ad\'antage o^^er his contemporaries in his management of tlu? 
orchestra, while for the excellence of his writing for the voice h(* 
was no doubt imktbtcd to the vocalization of liis sisUtr Anna. 
This lady was ])()rn in I^onclon in 1766, completed her education 
at Venice under Sacchini, sang for Aloziirl at Vienna, and first 
appean'd at the King’s Tlujatre in lAmdon in 3787. Alter 
contributing greatly to the success of The Haunted Tower and her 
brother's later operas, she crown<‘d a long and lirillianl car(*cr 
by winning great laurels at the Han(l(‘l ('ommemoration at 
\Vestminstcr Abl)e\' in 1791, retired from public lih‘ in 1808, 
and died on the 24111 of August 1817. During ber stay in Vienna 
slu* married John Abraham Fisher, a celebrated violinist; but 
he list'd her so cruelly that slu‘ rt'fust'd to bear his name, and in 
her will — be(]ii<‘at]iing properh' to the amount of £50,000 — 
styled herself spinsti'r.** 

STORE (from 0 , Fr. cslor or csioire. Late I, at. staurum or 
iiistaunm, slock, pnn'isions, supply, from the late use of />/- 
siaurarc, to prcn'itlc, jirojierly to construct, renew, restore), a 
stock or supply t/f prtA'isions, goods or other ntfcessaries kept 
for future daily or recurrent use or for a specific purpose; thus 
the term applies equally to the domestic suyiply of provisions, 
tS;c., and to the accumuinted stock of arms, amnuinilion, cloth- 
ing, food, &:c., kept for the gen(*ral use of a navy or army, A 
common secondaiy meaning is that of the place where a supply 
or slock is key)t, a storehouse, and thus the term is used particu- 
larly in tlie country districts of America for the general shop 
where goods of all kinds arc sold In’ retail. In English the term 

stores ■’ has tome into use for large general shops with many 
departments selling all kinds of goods. 

STOREY (equivalents are J'r. ctage, Ital. piano, Ger. Stoch), 
the term in arehiteetiire gi\'cn to the floor of a l)uilding, and 
employed generally when ref(?rring to a number of floors one 
above the other; thus a building may be of two, three or more 
storeys high. It used to be applied to a series of apartments on 
one floor, which an* now generally known as a flat. “ Storey 
or “ stor)- ” is from O. ]'>, estoree, building, cstorer, to build, 
equip, furnisli, store, from Lat. staiirarr. only seen in compound 
instaurare, to repair, restore, ultimately from root sla, to stand. 
** Stor>’,” a tale or narrative, is a shortened form of “ history,” 

STORK (A. S. itorc, Ger. Starch), the Ciconia alba of ornitho- 
logV; a v.ell-known bird, which, however, though often visiting 


Britain, has never been a native or even inhabitant bf that 
coimt.r>\ It is a summer visitor to most parts of the? European 
continent — the chief exceptions being France (where the native 
race has been destroyed), Italy and Russia — breeding from 
southern Sweden to Spain and Greece, and being especially 
common in Poland.^ It reappears again in Asia Minor, tlu* 
Caucasus, Persia and Turkestan, but farther to the eastward 
it is replaced by an allied species, C, hoyciana, which reaches 
Japan. Though occasionally using trees (as was most likel>* 
its original habit) for the pury^osc*, the stork most gencrall>' 
places its nest on Iniildings,- a fact familiar to travellers in Den- 
mark, Holland and Germany, and it is nearly everywhere a 
cherished guest, popular belief ascribing good lu(?k to the liousi' 
to which it attaclies itself.*^ Its food, consisting mainly of frogs 
and insects, is gathered in the neighbouring pastures, across 
which it may be seen stalking with an air of quiet dignity ; but. 
in the season of love it indulges in gestures which can only be 
called grotesque — leaping from the ground with extended wing> 
in a kind of dance, and, absolutely voiceless as it is, making a 
lond noise by the clattiTing of its mandibles. At other times ii 
may be seen gravely resting on one leg on an clc\\aied place, 
thence to sweep aloft and circle with a slow and rnaji'stic flight. 
Apart from its considerable size — and a stork stands more than 
three fret in height— its ('ontrasted plumage of pure white and 
deep black, w'ith its bright red bill and legs, makes it a conspicuous 
and beautiful object, especialh' when seim against the fresh 
green grass of a luxuriant meadow. In winter the storks of 
Europe retire to Afrii^a — some of them, it wfiuld seem, reaching 
Cape Golony — w'hilc those of Asia visit India.. A second 
species, w'ith much the same range, but with none of its rclati\’e’s 
domestic disposition, is the black stork, C. nigra, of which the 
upper parts are black, brilliantly glossed with purple, copper and 
green, whili* it is whiti^ bimcatli- thi‘ l)ill and legs, with a patch 
of bare skin round the eyes, Ixn'ng red. Th(‘ bird breeds in lofty 
trees, generally those growing in a large forest. Two other 
dark-(?oloiirefl, but somi'what abnormal, species are tin? purely 
African C, ahdimii and the? C, cpiscopus, whicli has a wider 
range, being found not only in Afriira but in India, Java and 
vSumatra. The Now World has onl\' one true storl:, Disynra 
maguari, which inhaliits *S()uth America, and resembles not a 
little the (\ hoyciana above mentioned, differing tluTcfrom in 
its grceiiLsh-wliitc ])ill and black tail. Both lhe.se species are 
vi.Tv like C, alba, but arc larger and ha\'e a bare f)at(‘]i of red 
skin round ihi* (yes. 

The; storks form tin; family Ciconiidae, and logeilier with the 
ibises (I bididae) are now ranked as a suborder of (’iconiiform 
birds (s{?e IhRo). There is no doubt that they include the 
jabiru {q-v,) and its allic?s, as well as tin? (nirious genus Anastonius 
(known in India as the open-bill/’ because its lower mandibk; 
is hollowed out so as only to meet lh(‘ maxilla at the base and 
the tip), of which there an; an African and an Asiatic sjiecies. 
In all the storks the eggs are white and pitted with granular 
d(;pn‘.ssions. (A. N.) 

STORM, THEODOR WOLDSEN (1817-1888), German poet 
and novelist, was born at Iliisum, in Schleswig, on the 14th of 
S(*pt(;mber 1817. Having studied jurisjirudencc at Kiel and 
Berlin, where he formed a close friendship with the brothers 
Theodor and Tycho Mommsen, he s("tt.h‘d in his native town 
as advocate; but, owing to his CJ('rman s\TUpatliics, lost his post 
in 1853. Entering the Prussian servi<x‘ as assessor at Potsdam,, 
he was appointed district judge at lleiligcnstadt. After the 

’ In that country its niiinbtrs are said to have ^^reatly dimin- 
ished since about 1 858, when a tlisastrous spring storm o\'crtook 
the homeward-bound l)irds. The like is to be said ot Holland since* 
about i8(»o. 

- To consult its convenience a stage of some? kind, often a cari- 
wheeh is in many places set up and geiicrrJly occupied by success! v'c 
generations of tenants. 

8 Its common Dutch name is Ooijcvaar, which can be traced 
through manv forms (Koolmann, Wortrrh, d, ostfvioi. Spracht', i. 8, 
sub Vdce ” Adebar ") to the old wt»rd Odchovo ("the briiiger ot 
good ■■'). Tr countries wlu’n* th(' stork is .'dnindaiit it enters Ir.igt'ly 
into p(*puiav tales, songs and proverbs, and from the days of Aesop, 
has been a favourite in fable. 
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Danish War of 1864 Storm returned to Husum, and after filling \ 
various judicial appointments in the district, retired on a pension I 
and died at Hademarschen on the 4th of July 1888. Storm 
is hardly less remarkable as a lyric poet than as a novelist. As 
the former, he made his debut, with the two Mommsens, with 
Liederbuch dreier Freunde (1843); but his Gedichie 12th 

ed., 1900) first obtained for him general recognition. As a 
novelist he gained his first great success with Immensee (1852; 
51st ed., 1901); and this was followed by numerous other 
short stories. He was never weary of painting the scenes of 
rustic simplicity and the quiet joys of the simple life. He is at 
his best when dealing retrospectively with episodes and incidents 
from his own earlier life. Later he passed to psychological 
problems with Aquis suhmersus (1877) and Zur Chronik vm 
Grieshuus (1884), and made a deep impression with his fantastic 
Schimmelreiter (1888). 

Storm’s Gesammelte Schriften appeared in 19 voLs. between i8()8 
and 1889; new edition in 8 vols. (1898). His coiTospondence with 
E, Mdrike was published in 1891, with G. Keller in 1904. Sec E. 
Schmidt, i. (1886); also Schiitze, Theodor Storm, 

sein Leben und seine JJichtitng (1887); F. Wehl, Theodor Storm, ein 
Bild seines Lebens und Schaf/'ens (1888) ; A. Biese, 7 'h. Storm und 
der moderns Realismus (j888); and 1 ‘. Itcnicr, Theodor Storm als 
norddcutscher Dichter (1897). 

STORM (in O, Eng. storm, and so in Du. and Low Gcr.; in 
0 . 11 . Ger, and mod. Gcr. Sturm ; the root is probably that seen in 
** stir,” to rouse, move, disturb, cf. Ger. stilren), a disturbance of 
the atmosphere, accompanied by high winds or by heavy falls 
of rain, hail or snow, together with thunder and lightning. 
The word is not a j)art of scientific terminology, such terms as 
** area of low pressure ” and cyclone ” being used. In the 
Beaufort scale (<7.7^) the wind-force of a storm is estimated at 
lo-ix and the limit of velocity at from 5610 75 m. per hour. 
(See Meteorology; and for magnetic storms Magnetism, 
Terrestrial.^ 

STORNOWAY (Norse, Sijarna vagr, ;^Sljarna^s Bay”), 
the chief and largest town in the western islands and also the 
principal town of the county of Ross and Cromarty. Pop. 
(190T), 3852. It is situated on the east coast of Lewis, at the 
head of a capacious harbour with ample (]uays and wharves, 
accessible at all tides and available for steamers of 3000 tons 
burden. The harbour is protected by two headlands, on tlio 
more southerly of which — ^Arnish I*oint — stands a lighthouse. 
From the end of this jjoint there juts out a line of rocks on the 
extremity of which a l)ea(’on, 32 ft. high, has been erected, which 
is illuminated by means of a light thrown on to a j)rism in the 
lantern from the light in the lighthouse. Stornoway was made 
a burgh of barony by James VI., and is also a polic(j burgh. 
It is the centre of the Out(*r Hebrides fishery district, and 
during the herring season the population is trebled. Among the 
public buildings are Lewis Hospital, Mossend Hospital, the Court 
House, the Drill Hall, the Masonic Hall, a commodious struc- 
ture in which the public library is housed, and the fish mart. 
Stornoway Castle, overlooking the town from a height on the 
west side, is a handsome castellated mansion in the Tudor 
style, built as the residence of Sir James Matheson. 

STORRS, RICHARD SALTER (1821-1900), American Con- 
gregational clergyman, was born in Braintree, Massachusetts, 
on the 2Tst of August 1821. lie bore the same name as his 
grandfather (1763-1819), pastor at Long Meadow, Massachu- 
setts, from 1785 to 1819, and his father (1787-1873), pastor at 
Braintree, Massachusetts, from 1811 to 1873 (except the years 
1831-1836), both prominent Congregational ministers, who were 
descendants of Richard Mather, He graduated at Amherst in 
1839, studied law in Boston under Rufus Choate, graduated at 
Andover theological seminary in 1845, and was pastor of the 
Harvard Congregational church of Brookline, Massachusetts, in 
1845-1846, and of the Church of the Pilgrims in Brooklyn, New 
York, from 1846 until shortly before his death in Brooklyn on 
the 5th of June 1900. He was a conservative in theology, and 
an historical writer of considerable ability. From 1848 to 1861 
he was associate editor of the New York Independent, which he 
jiad helped to establish; from 1887 to 1897 he was president of 


the American board of commissioners ior iotelgn missions and 
he was prominent in the Long Island Historical Society.^ His 
J^eat-grandfather, John Storrs (1735-1799), a chaplain in the 
Continental Army, had been pastor of the Southold Church in 
17^371776 in 1782-1787. Dr Storrs’s more important 
published works were : John Wydiffe and the First English. Bible 
(1880), The Recognition of the Supernatural in Letters and in Life 
(1881), Bernard of Clairvaiix (1892), and Foundatimt Truths of 
American Missions (1897). 

Sec Charles Storra, The Storrs P amity (New York, 1886). 

STORY, JOHN (c. 1510-1571), English martyr, was educated 
at Oxford, where he became lecturer on civil law in 1535, being 
made later principal of Broadgates Hall, afterwards Pembroke 
College. He appears to have disavowed his Roman Catholic 
opinions just after the accession of Edward VI., but having been 
chosen a member of parliament in :i 547 he gained notoriety by 
his opposition to the act of uniformity in 1548. For crying out 
“ Woe unto thee, 0 land, when thy king "is a child,” he was 
imprisoned by the House of ('ommons, but he was soon released 
and went into exile. Returning to England in 1553, lie resigned 
his position at Oxford, which was now that of regiiis jirofessor 
of civil law, and was made chancellor of the dioceses of London 
and of Oxford and dean of arches. Queini Mary lieing now on 
the throne, Story was one of ht*r most active agents in prose- 
cuting h(;retics,andwas one of her proctorsai the trial of Oanmer 
at Oxford in 1555. Under Elizabeth he was again returned to 
parliament, but in 1560 he underwent a short imprisonment 
for lioasting about his work in the former resign , In 1563 he 
was again arresU^d, but managed to (‘sc'apc to Flanders, where 
he became a pensioner of Philip II. of Spain. The duke of Alva 
authorized him to cxcliuhi ctTtain (‘.lasses of books from the 
Netherlands and, in 15 70, while (jngaged in this work, he was 
decoyed on to a ship at Antwerp and conveyed to Yarmouth. 
In spite of his (^laim that he was a Spanish suliject, he was tri<!d 
for high treason, and executed at Tyburn on the ist of June 
1571. In 1886 Story was betatifu^d by papal de(Tce. 

STORY, JOSEPH (i779*-i845), American jurist, was born at 
Marblehead, Massachusetts, on the 18th of Sc])tember 1779. 
He graduated at Harvard in 1798, was admitted to the bar 
at Salem, Mass., in iSoi, and soon attained (?min(m(‘e in his 
prof(‘Ssion. He was a member of the Democratic jiarty, and 
served in the Massachusetts house; of n'pr(‘S(;ntativ(‘S in 1805- 
1808, and in 1810-1812 for two terms as speaker, and was a 
representative in (.ongress from l)cc(;ml)cn8o8 to March 1809. 
In N()V(;ml)(;r i8u, at the age. of tliirty-two, he bi;came, by 
President Madison’s appointment, an associate justice of tin; 
United States Supreme Uourt. This position he retained until 
his death. Here he found his true spliere of work. 'J’lie tradi- 
tions of the American people, their strong pn;ju(lie(; for the local 
supremacy of the states and against a centralized govenimenl, 
had yielded nductantly to the establishment of the I'ederal 
legislative und executive in 1789. I'he Ft;deral judiciary had 
been organized at the same time, but had never grasped the 
full measure of its powers. Soon after Story’s a])pointment 
the Supreme C.’ourt began to bring out into jilain view tlie powers 
which the constitution had givttn it over statt; courts and state 
legislation. Tlie leading place in this work belongs to (.’hief 
Justice John Marshall, but Story lias a v(;ry large; sliare in that 
remarkable series of dt;cisions and opinions, from 1812 until 1832, 
by which the work was acc.omplishcd. In addition to this Ik; 
built up the department of admiralty law in the United States 
courts; he devoted much attention to equity jurisprudence;, and 
rendered invaluable services to the department of patent Jaw. 
In i8i() he attracted much attention by his vigorous charges to 
grand juries denouncing the slave trade, and in 1820 he was a 
prominent member of the Massachusetts Conv(;ntion called to 
revise the state constitution. In 1829 he became the first Daiie 
Profc.ssor of Law at Harvard University, and continued until 
his death to hold this position, meeting with remarkable success 
as a teacher and winning the affection of his students, whom 
be imbued with much of liis own enthusiasm. He <Iied at 
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Cambridge, Mass., on tb(; loth of September 1845. industr}’ 
was unremitting, and, besides attending to his duties as an asso- 
ciate justice and a professor of law, he wrote many reviews and 
magazine articles, delivered various orations on public occasions, 
and published a large number of works on legal subjects, which 
won high praise on both sides of the Atlantic. 

Among his publicatioiiwS are : Commcnlavies on the Lati> of Bailments 
(1H32); Commentayies on the Constitution of the United Stales (^vols., 
1833), a work of profoiuul learning which is still \hv standard iVcalisc 
on the sii])jcc:t; Cominentarie.-: on the ConfUci of Laws (1^3.^), by many 
n?gar(lod as his ablest work; Commentaries on Equity J uris-prudcnce 
(2 vols., 1S33-183O); Equity Pleading'S (183S); Law of Agency (1830); 
Law of Partnership (1^41); Law of Bills of Exchange (1^*43); and 
Law of Promissory Notes (1845). *^ 1 **^^ edited several standard 

legal w'orks. Ills Supre me Court decisions may be found in Cranch's, 
Wheaton’s and Peters's Be ports, ]\is Circuit Courts decisions in 
Mason's, vSuniii<*r's and Story's Bcporls. His Miscellaneous Writings, 
first published in 1835, appeared in an enlarged cditifui (2 vols. 
in 1851). 

See The Life and Letlers of Joseph Story (2 vols., Boston ami 
London. 1851), by his son, W'. \V. Story. 

STORY, ROBERT HERBERT (1835-1907), S(!Ottish divine, 
principal of Glasgow University, w*as born on the 28th of January 
1835 at Roseneath, Dumbartonshire. He was educated at the 
universities of Edinburgh, St Andrews and Heidelberg. In 
1S59 lie was assistant minister at St Andrew's Church, Montreal, 
and in I'ebruary i860 was inducted as minister of RostJneath 
in succession to his father. In 1887 he remov'ed to Glasgow as 
professor of chundi history; he had also been appointed in 1886 
to a chaplaincy to Queen Victoria. In 189S he became princi- 
pal of the university in succession to John Caird, He was 
moderator of the General Asseml)ly in 1894, and its principal 
(’lerk from that year till his death on the 13111 of January 1907. 
Stoiy was a stanch supporter of his Cliurch, and had little 
sympathy for scheme's of reunion with the other Presbyterian 
communities, lie ^'igorously opposed the action of Bishop 
W^elldon, then metropolitan of Calcutta, in excluding Scottish 
chaplains and troops from the use of garrison churches in India 
because these had received episcopal consecration. lie was 
characterized liy an absolutely fearless honesty, which sometimes 
gave offence, Init at the Ixisis of his nature there was a Warm, 
tender and sympathetic heart, incapable of meanness or intrigue. | 
In addition to lives of his father (1862), Professor Robert Lee 
(1870) and William Carstares (1876), he published a devotional 
book Christ the Consoler \ a volume of sermons, Creed and 
Conduct (1878); The Apostolic Ministry in the Scottish Church 
(Baird Lecture, 1897), and several pamphlets on church ques- 
tions. 

See Principal Story, a Memoir by his Daughters (1909). 

STORY, WILLIAM WETMORE (1819-1895), American 
sculptor and poet, son of the jurist, Joseph Story, was born at 
Salem, Massachusetts, on the 12th of Kebruaiy’ 1819. He gradu- 
ated at Harvard (l)llege in 1838 and at the Harvard Law School 
in 1840, continued his law studies under his father, was admitted 
to the Massachusetts bar, and prepared two legal treatises of 
value — Treatise on the Law of Contracts not under Seal (2 vols., 

3 844) and Treatise on the Law of Sales of Personal Property ( 1847). 
Abandoning the law, he devoted himself to s<'ulpture, and 
after 1850 lived in Rome, whither he had first gone in 1848, 
and where he was intimate with the Brownings and with Landor. 
He died at Millombroso, Italy, on the 7th of October 1895. 
lie was a man of rare social cultivation and charm of manner, 
and his studio in Rome was a (’entre for the gathering of dis- 
tinguished English and American literary, musical an(l artistic* 
people. During the American C ivil War his letters to the Daily 
News in December 1861 (afterwards published as a pamphlet, 

“ The American Question,” i.e, of neutrality), and his articles 
in Blachvood'Sy had considerable influence on English opinion. 
One of his earliest works in sc’iilpturc was a statue of his father, 
now in the memorial chapel of Mount Auliurn Ccmeter\’, Cam- 
bridge, Mass.; others are “Cleopatra'* (of which there is an 
enthusiastic description in Hawthorne’s Marble Faun) and 
** Semiramis ** in the Metropolitan Museum of Art, New York; 
the “ Libyan Sibil,** “ Saul,** “ Sardanapalus,** “ Judith/* 
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** Delilah,** ** Jerusalem Desolate,** “ Alcestis,** “ Medea/' 
“ Electra/* “Nemesis,** “Sappho** and other ideal figures; 
and portraits of George Peabody, erected in 1869 in London 
(a replica in bronze lieing in Baltimore, Maryland); President 
Quincy of Harvard, at Cambridge, Mass.; Colonel Prescott, at 
Bunker Hill; Edward Everett, Public Gardens, Boston, Mass.; 
C'hief Justice Marshall, on the west terrace of the Capitol, and 
Professor Henry for the Smithsonian Institution, Washington; 
and Francis Scott Key, San Francisco. Among his writings, 
in addition to the legal treatises mentioned above, are Life and 
Letters of Joseph Simy (1851), Roba di Rmna (1862), Proportions 
of the Human Figure Fiammetta (1885), a novel, Conversa- 

tions in a Studio (1890), Excursions in Art and Letters (1891), 
and several volumes of poems of consideralile merit. His 
poems were collected in two volumes in 1885. Among the 
longer arc “ A Roman J.awyer in Jerusalem ” (a rehabilita- 
tion of Judas Iscariot), “ A Jewish Rabbi in Rome,** “ Th<t 
Tragedy of Nero ** and “ Ginevra di Siena.’* The last nam^-d, 
with “ Cleopatra,” was included in his Graffiti d' Italia, a 
collection published in 1868. 

His son, Julian S'jorv (1857- ), the portrait painter, 

was a pupil of Frank Du\'encck, and of Boulanger and I.cfclnTc 
in Paris, and became a member of the Society of American 
Artists, 1892, a chevalier of the Legion of Honour, Paris, 3901, 
and an associate of the National A('adcmy of Design. He married 
in 1891 Emma Eames (i). 1867), the operatic prima donna, who 
secured a divorce in 1907. 

Sec also Henry James, William Wetmore Story and his Friends 
(2 voks., Londoju J9i)3). 

STOSS» VEIT (1438 or 1440- 1533), German sculptor and 
wood carver, was born in Nuremberg. In 1477 he went to 
Cracow, where he was aclh ch' engaged until 1499. It was here 
that he carved the high altar for the Maricnkirche, between 
1477 and 1484. On tlie death of King Kasimir IV. in 1492 
Stoss carved his tomb in red marble for the cathedral in Cracow. 
To the same dale is ascribed the marble tombstont* of the arch- 
bishop Zbigniew Ollsnicki in the (cathedral at Gnesen ; and .soon 
after this he exe('uted the Stanislaus altar for the Marienkirchc 
at Cracow. In 1496 he returned to Nuremberg, where he did a 
great deal of work in completing altars. His main works are : 
a relief with the Coronation of the Blessed Virgin in the Germanic 
museum at Nuremberg, a statue of the Blessed Virgin in the 
Frauenkirchc, the Annunciation in the Lorenzkirche and the 
circular rosary in the Germanic museum. 

STOTHARD, CHARLES ALFRED (1786-1821), antiquarian 
draughtsman , son of Thomas Stothard (^.v.), was born in I/mdon 
on the 5th of July 1786. After studying in the s(*hools of the 
Royal Academy, he began, in 1810, his first historical piece, the 
Death of Richard II. in Pomfret Castle. He published in 1811 
the first part of his valuable W'ork, The Monumental Effigies 
of Great Britain, He was appointed historical draughtsman to 
the S«)ciety of Antiquaries, and was deputed by that body to 
visit Bayeux to make drawings of the tapcstr>'. He was made 
a fellow of the society in 1819, and subsequently engaged in 
numerous journeys with the view of illustrating the works 
of D. Lysons. While engaged in tracing a portrait from one of 
the windows of the church of Beer Ferrers, Devonshire, he fell 
and was killed on the spot (May 27, 1821). His widow (after- 
wards Mrs Bray), with her brother, completed his Monumental 
Effigies, left unfinished at his death. 

A biography, by his widow, was juiblished in 1823. 

STOTHARD, THOMAS (1755-1834), English subject painter, 
was born in London on the 17th of August 1755, the son of a 
well-to-do innkeeper in Long Acre. Being a delicate child, he 
was sent at the age of five to a relative in Yorkshire, and attended 
school at Acomb, and afterwards at Tadcaster and at Ilford in 
Essex. Showing a turn for drawing he was apprenticed to a 
draughtsman of patterns for brocaded silks in Spitalfields, and 
during his leisure hours he attempted illustrations to the works 
of his favourite poets. Some of these drawings were praised 
by Harrison, the editor of the Nojfelisi's Magazine, and, Stot- 
hard’s master having died, he resolved to devote himself to art. 
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In 1778 he became a student of the Royal Academy, of which he 
was elected associate in 1792 and full academician in 1794. 
In i8j 2 he was appointed librarian, having served as assistant 
for two years. He died in London on the 27th of April 1834. 

Among his earliest book illustrations are plates engraved for 
Ossian and for BelCs Poets; and in 1780 he became a regular 
contributor to the NcwelisCs Magazine^ for which he executed 
one hundred and forty-eight designs, including his eleven admir- 
able illustrations to Peregrine Pickle and his graceful subjects 
from Clarissa and Sir Charles Grandison. He contentedly de- 
signed plates for pocket-books, tickets for conc^erts, illustrations 
to almanacs, portraits of popular players — and into even the 
slightest and most trivial sketches he infused a grace and 
distinction which render them of value to the collectors of 
the present time. Among his more important series are the two 
sets of illustrations to Robinson Crusoe^ one for the Ne^v Magazine 
and one for Stockdale's edition, and the plates to The Pilgrinis 
Progress (1788), to Harding's edition of Goldsmith’s Vicar of 
Wakefield (1792), to The Rape oj the Lock (1798), to the works 
of Gessner (1802), to Cowper’s Poems (1825), and to The 
Decameron; while his figure-subjects in tlie superb editions of 
Roger’s Italy (1830) and Poems (1834) prove that even in latest 
age his fancy was still unexhausted and his hand hardl\' at all 
enfeebled. He is at his best in subjects of a domestic or a 
gracefully ideal sort; the heroic and the tragic were beyoiid 
his powers. The designs by Stothard were estimated by R. N. 
Wornum to number five thousand, and of these about three 
thousand have been engraved. His oil pictures are usually 
small in size, and rather sketchy in handling. Their colouring 
is often rich and glowing, being founded upon the i)ractice of 
Rubens, of whom Stothard was a great admirer. The “ Vintage,” 
perhaps his most important oil painting, is in the National 
Gallery, lie was a contributor to Boydell’s Shakespeare Gallery, 
but his best-known painting is the “ Procession of the Canterbury 
Pilgrims,” also in the National Gallery, the engraving from 
which, begun by Luigi and continued by Niccolo Schiavonetti 
and finished by James Heatli, attained an immense popularity. 
The commission for this }>icture was given to Stothard by 
R. H. Cromek, and was the cause of a quarrel with his friend 
William Blake. It was followed by a companion work, the 
“ Flitch of Bacon,” which was drawn in sepia for the engraver 
but was never carried out in colour. 

In addition to his easel pictures, Stothard adorned the grand 
staircase of Burghley House, near Stamford, with subjects of 
War, Intemperance, and the Descent of Orpheus in Hell (1799 
1803); the mansion of Hafod, North Wales, with a series of 
scenes from Froissart and Monstrelet (1810); the cupola of the 
upper hall of the Advocates’ Library, Edinburgh (now occupied 
by the Signet Library), with Apollo and the Muses, and figures 
of poets, orators, &c. (1822); and he prey)ared designs for a 
frieze and other decorations for Buckingham Palace, which 
were not executed, owing to the death of George TV. He 
also designed the magnificent shield presented to the duke of 
Wellington by the merchants of London, and executed with 
his own hand a series of eight etchings from the various 
subjects which adorned it. In the British Museum is a 
collection, in four volumes, of engravings of Stothard's works, 
made by Robert Balmanno. 

An interesting but most indiscriminately eulogistic biography 
of Stothard. by his daughter-in-law, Mrs Bray, was published in 
1851. A. C. Coxhead’s Thomas Stothard, R.A., an Illustrated Mono- 
graph (lyoO), contains a short biographical chapter, and an accurately 
dated summary of the various \x)oks and periodicals illustrated by 
Stothard; see also Austin Dobson, Eighteenth Century Vignettes, 
ist series (1892). 

STOUGHTON, JOHN (1807-1897), English Nonconformist 
divine, was born at Norwich on the 18th of November 1807, 
His father was an Episcopalian, his mother a member of the 
Society of Friends. Stoughton was educated at Norwich 
Grammar School, and, after an interval of legal study, at High- 
bury Congregational College. In 1833 he became minister at 
Windsor, in 1843 Kensington; in 1856 he was elected chair- 1 
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man of the Congregational Lnion. From 1872 to 1884 he was 
professor of historical theology in New College, Hampstead. 
He died at Ealing on the 24th of October 1897. Stoughton was 
no controversialist, but did a good deal of sound historii'ul 
work which was published in Church and State, j 660-1 66 j 
(London, 1862); Ecclesiastical History of England ^ 1640-1660 
(4 vols., London, 1867-1870); Religion in England under Queen 
Anne and the Georges (2 vols., 1878); Religion in England from 
iSoo to iSSo (2 vols., 1884). IK* ('ontril)utcd an account ol 
Nonconformist modes of celebrating the Lord’s Supper to tiie 
ritual commission of 1870, arranged a conference on co-operation 
between Anglicans and dissenters (presided over by Archbishop 
Tait) in 1876, was one of Dean Stanley’s lecturers in Westminster 
Abbey and a pall-bcarcr at his funeral. He was elected to tlu* 
Athenaeum Club in 3874 on the nomination of Matthew Arnold. 

Besides the books already mentioned ho wrote a number of more 
popular works, among which Homes and Haunts of Luther (1875), 
The Italian Reformers (i88t) and The Spa^iish Reformers (1883) 
are conspicuous. His Recollections of a Long Life (I8f^) furnish 
interesting autobiographical material. 

STOUR» the name of several Kngli.sh rivers. (i)Thc East 
Anglian Stour rises in the slight chalk hills in the south-east of 
Cambridgeshire and follows a course ranging from east to south- 
east to the North Sea at Harwich, passing Clare, Sudbury, Nay- 
land and Manningtree. It falls about 380‘ft. in a course of 60 m., 
and drains an area of 407 sq. ni. Ox er nearly its entire course it 
forms the boundary between Suffolk and Essex. From Manning- 
tree downward its course is estuarine, and it is joined immediately 
above Harwich by the estuary of the Orwell. It is na\'igal-)le 
up to Sudbury but does not bear muc h traffic. (2) The Kentish 
Stour or Clreat Stour rises on the southern face of the North 
Downs, the brant'h called the East Stour having its source not 
far inland from llythe, but flowing at first away from the sea, 
while the main or western branc h rises near Lenham. They 
unite at AwShfurd. Passing (’anterbury, the Stour divides 
into tw'O branches, the larger reaching the English Channel 
in Pcgwell Bay, while the smaller runs ncjrth to the North 
Sea at Reculver. The larger brancdi is join(‘d in the levels 
by the Little Stour from the south. The Stour is navipble 
to Fordw'ich near C’anterbury, but is little ustid above Sand- 
wich. Its length is about 40 m., its fall from Ashford 150 ft., 
and its drainage area 370 sep m. The name of Stour belongs 
also to (3) a considcrabh* but tinnavigable triliutary of the 
Hampshire Avon, rising in Wiltshire, and toucliing Somersetshire 
and Dorsetshire before it joins the main river in Hampshire 
dose to its mouth; (4) a left hank tributary of the Severn, 
which it joins at Stoiiri)ort, its course being followed by the 
Worcestershire and Staffordshire canal; and (5) a small 
tributary of the upper Avon, rising in the north of Oxfordshire 
in the hills west of Banbury, and joining the main river a little 
below Stratfurcl-on-A^'on. 

STOURBRIDGE, a market town in the Droitwich parlia- 
mentary division of Worcestershire, England, 144 m. N.W. by W. 
of London and 10 W. of Birmingham by the Great Western 
railw'ay. Pop. of urban district (1901), 16,302. A branch canal 
connects with the Worcestershire and Staffordshire system. ^ The 
town stands on an eminence on the left bank of the Stour. 
Among public buildings are a town hall (1887) and town offices, 
and a school of science and art. There is an endowed grammar 
.school founded by Edward VL, and a bluecoat or hospital 
school. Dr Johnson received part of his education in this town 
(1726-1727). The principal manufacture.s are in iron, leather 
and skins; there are glue works and fire-brick works. Coal and 
fire-clay are raised. The manufacture of glass w-as established 
in 1 556" by emigrants from Hungary, the place where t hey erected 
their factory being still known as Hungary Hill. Annual 
fairs are held. The town was originally called Bedcote, a 
name retained by the manor. The urban district includes the 
townships of Upper Sw'inford and W’ollaston. 

STOURPORT^ a market town in the Bewdlcy parliamentary 
division of Worcestershire, England, 14J m. N. by W. of Wor- 
cester by the Great Western railwa>'. Pop. of urban district 
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(1901), 4529. It lies on the left bank of the Severn, at the 
junction of the Stour and the Staffordshire and Worcestershire 
canal. The town grew up after the opening of the canal in 
1768. Ironworks, carpet- weaving and tanneries occupy many 
hands. At Redstone, the site of a former important ferry over 
the Severn, is a curious hermitage, excavated out of the red 
sandstone bank. 

STOVE, an apparatus for heating a room, building, green- 
house or hothouse, or for cooking. It is essentially closed or 
partially closed, as distinct from the open grate or fireplace, and 
consists of a receiver in which the fuel is burned, of cast or sheet- 
iron, tiles cemented together and backed or even of solid masonry. 
Stoves may be classified according to the fuel burned (sec Heat- 
ing), The word was originally of wider meaning and was used of 
a heated room, house or chamber, thus the 0. ¥ 3 ng. siofa glosses 
halneum, and mod. Ger. SUibe and Dan, stue mean merely a room, 
0 . H. Ger. Stubd, Stupa being used of a heated bathroom; Early 
Du. stove also was used in this wider sense, the later form stoof is 
used as in modern English, and this may be the immediate source 
of the present meaning, the early word having been lost. Romanic 
languages borrowed it, e.g. Ttal. stufOy Fr, etuve^ 0 . Fr. estuve, 
whence was adapted Eng. ‘‘ stew,” properly a bath or hothouse, 
used chiefly in plural “ stew-s,” a brothel, and to stew,” originally 
to bathe, then to boil slowly, and as a noun, a mess of stewed 
meat. Stow,” a fish-pond, is a Low German word stouwe, 
dam, weir, fish pond, from stouwen. to dam up, cf. Ger. stauen, 
Eng. slowr. 

STOW, JOHN (r. 1525-1605), English historian and antiquary, 
W'as the son of Thomas Stow', a tailor, and W'as born about 1525 
in London, in the pari.^di of St Michael, Cornhill. His parents 
were pour, for his father’s W'holc rent for his house and garden 
was only 6s. 6d. a year, and Stow himself in his youth fetched 
every morning the milk for the family from a farm belonging to 
the nunnery of the Minorics. He learned the trade of his father, 
but possibly did not practise it much after he grew up. In 
1549 he “ kept house ’’ near the wtII within Aldgalc, but after- 
wards he removed to Lime Street w'ard, w-here he resided till his 
death. About 1560 h" entered upon the work with wdiich his 
name is associated. He made the acquiiintanc'c of the leading 
antiquaries of his time, including William Camden, and in 1561 
he published his first w'ork, The woorhes of Geffrey Chaucer y imviy 
printed with divers addidons whiche were never in fmnle before. This 
was followed in 1565 by his Summarle of Englyshe Chronicles, 
W'hich W'as frequently reprinted, with slight variations, during 
his lifetime. Of the first edition a copy was said to have l.)e(‘n at 
one time in th(? Grenville library. In the British Museum there 
are copies of the cdit.ion^» of 1567, 1573, 1590, 3598 and 1604. 
Stow liaving in his dedicat ion to the edition of 1567 referred to the 
rival publication of Richard Grafton (r. 1500-r. 1572) in con- 
temptuous terms, the dispute between them became extremely 
embittered. Stow's antiquarian tastes brought him under 
ec(’lesiastical suspicion as a person ** with many dangerous and 
superstitious books in his possession,” and in 1568 his house w’as 
searched. An inventor}^ w^as taken of certain books he possessed 
” in defence of papistry',” but he was apparently able to satisfy 
his interrogators of the soundness of his Frotestantism. A second 
attempt to incriminate him in 1570 was also without re.sult. 
In 1580 Stow published his Annales, or a Generale Chronicle of 
England from Brute until the present yeare. of Christ isSo\ it was 
reprinted in 1592, i6oi and 1605, the last being continued to 
the 26th of Man‘li 3605, or within ten day.s of his death; editions 
“ amended ” by Edmund Howts appeared in 1615 and 1631. 

The w'ork by which Stow' is best knowm is his Sunwy of London, 
published in 1598, not only interesting from the quaint simplicity 
of its style and it.s amusing descriptions and anecdotes, hit of 
unique value from its minute account of the Iniildings, social 
condition and customs of London in the time of Elizabeth. A 
second edition appeared in his lifetime in 1603, a third wdth 
additions by Anthony Munday in 1618, a fourth by Munday and 
Dyson in 1633, a fifth with interpolated amendments by John 
Strype in 1720, and a sixth by the same editor in 1754. Die 
edition of 1598 w^as reprinted, edited by W. J. Thoms, in 1842, 
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in 1846, and with illustrations in 1876. Through the patronage 
of Archbishop Parker, Stow was enabled to print the Flores 
historiarum of Matthew of Westminster in 3567, the Chronicle of 
Matthew Paris in 3571, and the Historia brevis of Thomas 
Walsingham in 1574. At the request of Parker he had himself 
compiled a “ farre larger volume,” An history of this island, but 
circumstances were unfavourable to its publication and the 
manuscript is now' lost. Additions to the previously published 
works of Chaucer were twice made through Stow’s ** own painful 
labours” in the edition of 1561, referred to above, and also in 1597, 
A number of Stow’s manuscripts are in the Harleian collection 
in the British Museum. Some are in the Lambeth library 
(No. 306); and from the volume which includes them were pub- 
lished by the Camden Society, edited by Jame.s Gairdner, Three 
Fifteenth-Century Chronicles, with Historical Memoranda by John 
Stowe the Antiquary, and Contemporary Notes of Occurrences 
written by him (1880). Stow’s literaiy^ labours did not prove veiy 
remunerative, but he accepted poverty in a cheerful spirit. 
Ben Johnson relates that once when w'alking with him Stow 
jocularly asked two mendicant cripples ” what they would 
have to take him to their order.” In March 1604 James 1 . 
authorized him and his deputies to collect ” amongst our loving 
subjects their voluntary contributions and kind gratuities,” 
and himself began ” the largesse for the example of others.” 
If the royal appeal was successful Stow did not live long to enjoy 
the increased comfort resulting from it, as he died on the 
6th of April 1605, He was buried in the London church of St 
Andrew Undershaft, where the monument erected by his 
widow, exhibiting a terra-cotta figure of him, still remains. 

Stow's Survey of London hius been edited, with notes, by C. L. 
Kingsford (Oxford, 1908). 

STOWE, HARRIET ELIZABETH [Beechkr] (1811-1896), 
American writer and philanthropist, seventh child of Lyman and 
Roxana (Foote) Beecher, w'as born at Lilolifielcl. Connecticut, 
U.S.A., on the T4th of June r8i i. Her father (the Congregational 
minister of the town) and h(T mother were both descended from 
members of the company that, under John Davenport, founded 
New Haven in 1638; and the community in wliich she spent her 
childhood was«one of the most intellectual in New England. 
At her mother’s death in 1815 she came most directly under the 
influence of her eldest sister Catherine, eleven years her senior, 
a woman of keen intellect, who a few years later set up a school 
in Hartford to which Harriet went, firsl as a pupil, afterwards as 
teacher. In 1832 her father, who had for six years been the 
pastor of a churcli in Boston, accepted the presidency of the 
newly founded Lane Theological Seminary at Cincinnati. 
Catherine Beecher, w'ho was eager to establish what should be in 
effect a pioneer (X)llege for women, accompanied him ; and with 
her W'cnt Harriet as an assistant, taking an active part in the 
literary and school life, contributing stories and sketches to local 
journals and compiling a school geography. She w'as married 
on tlic 6th of January 1836 to one of the professor.s in the 
seminary, Calvin Ellis Stowe. In the midst of privation and 
anxiety, due largely to her husband’s precarious health, she 
WTOte continually, and in 1843 published The Mayfimer, a 
collection of tales and sketches. Mrs Stowe passed eighteen 
years in Cincinnati under conditions which constantly thrust 
the problem of human slavery upon her attention. A river only 
separated Ohio from a slave-holding community. Slaves w'cre 
continually escaping from their masters, and were harboured, 
on their way to Canada, by the circle in which Mrs Stow'c lived. 
In the practical questions which arose, and in the great debate 
which W'as political, economical and moral, .she took a very 
active part. When, therefore, in 1850, Mr Stowe was elected 
to a professorship in Bowdoin College, Brunswick, Maine, and 
removed his family thither, Mrs Stowe was prepared for the great 
work which came to her, bit by bit, as a religious message which 
she must deliver. In the quiet of a country town, far removed 
from actual contact with painful scenes, but on the edge of the 
whirlwind raised by the Fugitive Slave Bill, memory find 
imagination had full scope, and she wotc for serial publication 
in The National Era, an anti-slavery paper of Washington. D.C., 
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the Story of Uncle Tom’s Cabin; or, Life among the Lowly.” 
The publication in book form (March 20, 1852) was a factor 
which must be reckoned in summing up the moving causes of the 
war for the Union. The book sprang into unexampled popularity, 
and was translated into at least twenty-three tongues. Mrs 
Stowe used the reputation thus won in promoting a moral and 
religious enmity to slavery. She reinforced her story with A 
Key to Unde Tom^s Cabin, in which she accumulated a large 
number of documents and testimonies against the great evil; 
and in 1S53 she made a journey to Europe, devoting herself 
especially to creating an entente cordiale betw'een Englishwomen 
and Americans on the question of the day. In 1856 she pub- 
lished Dred ; a T ale of the Dismal Swamp, in which she threw 
the weight of her argument on the deterioration of a society 
resting on a slave basis. The establishment of The Atlantic 
Monthly in 1857 gave her a constant vehicle for her writings, as 
did also The Independent of New York, and later The Christian 
Union, of each of w^hich papers successively her brother, Henry 
Ward Beecher, was one of th«^ editors. From this time forth she 
led the life of a woman of letters, w'riting novtils, of which 2 V/e 
Minister's Wooing (1850) is best known, and many studies of 
social life in the form both of fiction and essay. She published 
also a small volume of religious pocjns, and towards the end of 
her career gave some public readings from her writings. In 1 852 
Professor Stowe accei)ted a professorship in the Theological 
Seminary at Andover, Massachusetts, and the family made its 
home there till 1863, when he retired wholly from professional 
life and removed to Hartford. After the close of the war for the 
Union Mrs Stowe bought an estate in Florida, chi(^fly in hope of 
restoring the health of her son, Captain Frederick Beecher 
Stowe, who had been wounded in the war, and in this southern 
home she spent many winters. After the death of her hu.sband 
in 1886 she passed the rest of her life in the seclusion of her 
Hartford home, where she died on the 1st of July 1896. Slie is 
buried by the side of her husband at Andover. 

See Life of Harriet Beecher Stowe, compiled from her Ictttirs and 
journals by her son, (.'harles Edward Stowe (lioston, 1890); Life 
and Letters of Harriet Beecher Stowe, edited by Annie Fields 
(Boston, 1898). (II. E. S.*) 

STOWELL, WILLIAM SCOTT, Baron (1745-1836), English 
judge nnd jurist, was born at Heworth, a village about 4 m. from 
Newcastle, on the T7th of October 1745, the son of a “ coalfittcr ” 
(or trad(‘s.rnan engaged in the transport of coal). His younger 
brother John bec^ame the famous Lord Chancellor Eldon. 
Scott w^as educated at the Newcastle grammar school and Corpus 
Christ! (College, Oxford, where he gained a Durham scholarshij) 
in 1761. In 1764 he graduated and became first a probationary 
fellow and then — as successor to William (afterwards the well- 
known Sir William) Jones ‘-a tutor of University C^ollcgc. As 
Camden reader of ancient history (1774) he ri^’allecl the reputation 
of Blackstoiic. Although he had joined the Middle Temple 
in 1762, it was not till 1776 that Scott devoted himself to a sy.ste- 
matic study of law. In 1779 he graduated as doctor of civil 
law, and, after the customary “ year of silence,” commenced 
practice in the ecclesiastical courts. His professional success j 
was rapid. In 17S3 he became registrar of the court of faculties, 
and in 1788 judge of the consistory court and advocatc-gemiral, 
in that year too receiving the honour of knighthood; and in 1798 
he was made judge of the high court of admiralty. Sir William 
Scott twice contested the representation of Oxford L niversity— 
in 1780 without success, but successfully in i8ot. He also sat 
for Downton in 1 790. Upon the coronation of ( Jeorge IV. (182 1 ) 
he was raised to the peerage as Baron Stowcll. After a life of 
distinguished judicial service Lord Stowcll retired from the 
bench — from the consistory court in August 1821, and from 
the high court of admiralty in December 1827, His mental 
faculties became gradually feebler in his old age, and he died on 
the 28th of January 1836. Lord Stowell was twice married — 
in 1781 to Anna Maria, eldest daughter and heiress of John 
B agnail of Early Court, Berks., by whom he had four children, 
one of these, a daughter, survived him; and in 1813 to the : 
dowager marchioness of Sligo. i 


Lord Stowcll *s judgments are models alike o{ literary execution 
and ot judicial reasoning. His style is chaste yet ncit inornate, 
nervous without abruptness, and perfectly adjusted in every instance 
to the subject with which he deals. His decisions in the cases of 
Dalrymple v. Dairy mple (Dr Dodson's Report) and Kvans v. Rvans 
(i liagg. 35)— from their combined force and grace, from the 
steadiness with which every collateral issue is set aside, from their 
subtle insight int<» human motives and from the light which they 
cast on marriage law — deserve and will repay attentive jx'rusal. 
Lord Stowell composed with great care, and some of the MSS. which 
he revised for Haggard and Fhillimoi*e's Reports were full of inter- 
lineations. Slowell'.s nund was judicial rather than forensic — reason- 
ing, not as for a dialectic victciry nor .so as to convince the parties 
on whose suit he was deciding, init only with sufficient clearness, 
fullness and force to justify the decision at wliich he had arrived. 

The chief doctrines of international law with the assertion and 
illustration of which the? name of X.ord Stowell is identified are those : 
the perfect etjuality and entire independence of all states (“ Le 
Louis,** 2 Doil. 243) — a logical deduction from the Austinian 
philoso])liy and still one of tlie fundamental principles of Englisli 
jurisprudence; that the elementary’’ rules of international law bind 
even semi -barbarous states (the “ Hurtige Hane,” 2 Rob. 325); tliat 
blockade to be binding must be effectual (the Betsey/* i Rob. 93); 
and that contraband of war is to be determined by “ jirobable destina- 
tion " (the ** Jongr Margareiha,** i Rob. 189). In the famous 
Swedish convoy case (the “ Maria,** t Hob. 350; see, loo, the 
** Recovery/* 0 C. RoIj, 348-9) Lord Stowell asserted that “a 
prize court is a court not merely of the country in which it 
sits l)ut of the law of nations." " The seat of judicial authority," 
he added, in words which have become classic, " is indeed 
locally here, in the belligerent country, Init the law itself lias 
no locality." llis dictum concerning the right of a belligerent 
to sink a neutral ship, when unable to take her liefore a prize court, 
was much quoted in 1904 in reference I0 the sinking of the " Knight 
Commander " by* fhe Russians in the Far JCasl. 

The judgments of Lord Slowtill were, almost W'ithoul exception, 
confirmixl on apj>eal. and liny an* 1o this day the international law 
of England, and liavc become presumptive thougli not condusiv’o 
evidence of the international law of Am(*rica. " 1 have taken care," 
wrote Justice Storv, " that Huy shall form the basis of the maritime 
law of the Ignited Stales, and J have no hc’sitalion in saying that 
they ought to do so in that of every civilized country in the world." 

See Townsend, Lives 0/ Twelve Hminent Judges, yol. ii.; Quarterly 
Review Ixxv.; W. Sketch oj Lords Stowell and Eldon\ 

Crt‘asy, First Platform of International Law\ Reports of Prize Coses 
from to ed. F. S. Roscoe (2 voh., 7905: contains all the 
more important of Lord SloweH's judgments). 

STOWMARKET, a market town in the Stowmarket parlia- 
mentary division of Suffolk, England; 12 m. N.N.W. of Ijiswich 
by the Great Eastern railway, on tiie river (iipping. Pop. of 
urban district (i<)oi), 4162. The church of St Peter and St Mary 
is Decorated and Early Engli.sh, with a lofty tower and wooden 
spire, 'rhe ancient vicarngt; has associations with M ilton through 
his tutor, Dr Young. The town has an extensive cliemical 
manufactory, iron foundry, and factories for the mimufacturc of 
guncotton, agricultural implements and tximpressed leather. 
There is also considerable trade in corn, malt, coal, slate and 
timber. 

STRABANE, a market town and the principal town of Co. 
Tyrone, Ireland. Pop. (1901), 5033. It stands at the junction 
of the rivers Moiirne and Finn, which thenceforward form the 
Foyle. It is 161. 1 - m. N.W. by N. from Dublin by the Great 
NorthiTn railway, and has also a station on the Donegal railway, 
the two companies using .stiparatc lines to Londonderry. Lifford, 
across the river, practically a suburb of Strabane, is the county 
town of (0. Donegal. A short canal connects the town with 
the point at which the Foyle becomes navigable. ^ The trade in 
corn IS considentble. Linen and shirt making, and iron and brass 
founding, are pro.secuted. A castle of the time of James j. has 
left no remains. The town is governed by an urban district 
council. It returned two members to the Irish parliament until 
the Union in 1800. 

STRABO (born c. 63 b.c:.), Greek geographer and historian, 
w\as bom at Amasia in Pontus, a city which had been much 
Hellenizcd, and was the royal residence of the kings of Pontus. 
We know nothing of his father’s family, but several of his mother’s 
relatives held important posts under Milhradatcrs V. and VI. 
Some were of Hellenic, others of Asiatic origin, but Strabo himself 
was bv language and education thoroughly (rreek. The date 
of his' birth cannot be exactly determined, but from various 
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indications in his work it seems to have been about 63 r,c. He 
studied at Nysa under the grammarian Aristodemus, under 
Tyrannio the grammarian at Rome, under the philosopher 
Xenarchus cither at Rome or at Alexandria, and he had studied 
Aristotle along with Boethus (possibly at Rome under Tyrannio, 
wlu) had access to the Aristotelian writings in Sulla's library). 
He states that he saw P. Servilius Isauricus, who died at Rome 
in advanced years in 44 b.c., from which it has been inferred that 
he visited Rome early in life. He also tells us that he was at 
Gyaros (one of the ('yclades) when Augustus was at Corinth on 
his return to Rome from the East in 29 b.c:., and that he accom- 
panied the prefect of Egypt, Aelius Gallus, on his expedition to 
Upj)er Egypt, which seems to hjivc taken place in 25-24 n.f:. 
These are the only dates in his life which can be accurately fixed, 
'fhe latest event mentioned in his work is the death of Juba, king 
of Mauretania, which took place in a.d. 2 t. 

Although he had seen a comparatively small portion of the 
regions which he describes, he had travelled much. As he states 
himself : “ Westward I have journeyed to the parts of Etruria 
opposite Sardinia; towards the south from the Euxine to the 
borders of Ethiopia; and perhaps not one of those who have 
written geographies has visit(?d more jilaces than 1 have between 
those limits.*’ He tells us that he ha(i seen Egypt as far south as 
Syene and Philae, Comana in Cappadocia, Ephesus, Mylasa, Nysa 
and Hierapolis in Phrygia, Gyarus and Populonia. Of Greece 
proper he saw but little; it is by no means certain that he even 
visited Athens, and though he describes ('orinth as an eye- 
witness, it is clear that he was never at Delphi, and was not aware 
that the ruins of Mycenae still existed. He had seen Cyrene 
from the sea, probably on his voyage from Puteoli to Alexandria, 
where he remained a long time, probably amassing materials, 
and studying astronomy and mathematics — for nowhere could 
he have had a better means of consulting the works of historians, 
geographers and astronomers, such as Eratosthenes, Posidonius, 
Hipparchus and Apollodorus. We cannot tell where his Geo- 
mraphy was written, but it was at least finally revised between 
A.i). 17 and 23, since we have historical allusions which can be 
dated to that time. Probably Strabo was then in Rome; the 
fact that his work passed unnoticed by Roman w’rittTs such as the 
elder Pliny does not j)rove the contrary. 

nWus\ — Ilis earliest writing was an historical work now lost, 
which he himself describes as his Ilistorical Memoirs, He tells 
us (xi. 9, 3) that the sixth book of the Memoirs was identical with 
the set’ond of the Continuation of Polybius] probably, therefore, 
books i.-iv. formed an introduction to the main work. This 
accounts for the fad that he speaks (ii. 70) of having treated of 
the exploits of Alexander in his Memoirs^ a topic w'hich could not 
have found a place in a work which began where that of Polybius 
ended (146 b.c,). According to Suidas, the continuation of 
Pol) bins was in forty-three books. Plutarch, w'ho calls him 
“ th(j Philosopher,” quotes Strabo’s Memoirs {Luc. 28), and cites 
him as an historian {Sulla, 26). Josephus, who constantly 
calls him ” the Cappadocian,” often (juotes from him, but does 
not mention the title of the work. 

Th(^ Geography is the most important work on that science which 
antiquity has left ns. It was, as far as W’c know, the fust attempt 
to collect all the geograpliical knowledge at the time attainable, 
and to compose a general treatise on geography. It is not merely 
a new edition of Icralosthenes. In general outline it follow’s neces- 
sarily the work of the last-named geographer, who had first laid 
down a scientific basis for geograi)hy. Strabo made considerable 
alterations, but not ahvays for the l>©tter. I'hc? llireu books of the 
oidt?r work formed a strictly technical geograpliical treatise. Its 
small siz(} prevented it from containing any such general description 
of separate countries as Strabo rightly conceived to fall within | 
the scope of the geographer. “ Strabo indeed appears to be ihe 
first who conceived a complete geograidiical treatise as comprising 
the four divisions of mathematical, physical, political and historical 
geogra])hy, and he endeavoured, however imperfectly, to keep all 
these objtjcts in view." 'Phe incidental historical notice.s, which are 
often of great value and interest, are all liis own. These digressions 
at limes interrupt the symmetry of his jilaii; but Strabo had all 
the Greek love of legtmd’ary lore, and he discusses the journeyings 
of Heracles as earnestly as if they were events within recent history. 
He regarded Homer as the source of all wisdom and knowledge— 


indeed, his description of Greece is largely drawn from Ai>ollodorus's 
commentary on the Homeric " Catalogue of Ships "—and treated 
Herodotus with undeserved contempt, classing him with Ctesias 
and other " marvel-mongers." Yet in some respects Herodotus had 
better information {e.g. in regard to the Caspian) than Strabo him- 
self. .\gain, Strabo may be censured for discarding the statements 
of Pytheas respecting the west and north of Europe, accepted as 
they had been by Eratosthenes. But in this he relied on l*olyl)ius, 
whom he might jii.stly consider as having from his position at Rome 
far better mc^ans of gaining accurate information. It must be 
admitted that the statements of Pytheas did not accord with the 
theory of Strabo just in those very points where he was at variance 
with Eratosthenes. He showed likewise an unwarranted .scejiticisiii 
in reference to the island of Cernc^ on th(! west coast of Africa, which 
without doubt the Carthaginians had long nsed a.s an emporium. 

Strabo chiefly employed Greek authoritie.s (the Alexandrian 
geogra])h(jrs Polybius, l^osidonius and 'Iheophanes of Mylilenc, 
the comjianioii ot Pomp(iy) and made comjiaratively little use ot 
Homan authorities. Although he refers to Caesar's Commentaries 
once by name, and evidently made use of them in other passages, 
he but impcTfectly availed himself of that work. He designed his 
geography as a sequel to his historical writings, and it had as it were 
grown out of his historical materials, which were chiefly Greek. 
Moreover Strabo probably amassed his material in the library of 
Alexandria, .so that Greek authorities would naturally furnish the 
great bulk of his collections. I)oubtl(‘ss, however, he returned to 
Koine after a long .sojourn in .Mexaiidria, a fact which explains 
the defectiveness of hi.s information about tlic countries to the cast 
of his native land, and renders it possibles for him to have made 
u.sc t)f the " chorography " of Agrippa, a map of the Koiiian Empire 
and adjacent countries set up by order of Augustus in tlie Porticiis 
Vipsaniae. 

He designed the work for the statesman rather than for tluj 
student. Ho therefore ^^ndeavours to give a general .sketch of the 
character, physical jieculiarities and natural productions of each 
country, and consequently gives us much valuable information ro 
syiccting ethnology, trade and metallurgy. It was almost nece\ssary 
that he should select what he thought most important for dc.scription, 
and at timtis omit what we deem of more importance. With respect 
to jihysical geography, his work is a great advance on all preceding 
onvs. Judged by modern standards, his description ot the direction 
of rivers and mountain-chains seems defective, but allowance 
must be made for difficulties in procuring information, and for want 
of accurate instruments. In respect ot mathematical geography, 
his lack of scientific training was no grtiat hindrance. He had 
before him the results of Eratosthenes, Hipparchus and Posidonius. 
The chief conclusions of astronomers concerning the si)h(',rical 
figup and dimoiisioiis of the earth, its relation to the heavenly 
liodies, and tlie great circles of the globe- the (itjuator, the ecliptic 
and the tropics - w'en! considered as well established. He accepted 
also the division into five zones; he quotes apfiroviiigly the assertion 
of Hipparchus that it was impossible to make real advances in geo- 
graphy without astronomical observations for determining latitudes 
and longitudes. 

The work consists of seventeen books, of which the seventh is 
imj)crfect. The first tw'o are introductory, the next eight deal with 
Europe (two being devoted to Spain and Gaul, two to Italy and 
Sicily, one to the north and east of Europe, and three to Greek lands). 
The <;ieventh book treats of the main divisions of Asia and the more 
(?asterly districts, the next three of Asia Minor. Book xv. deals 
with India and Persia, book xvi. with Assyria, Babylonia, Syria 
an<l Arabia, and the closing book with Egypt and Africa. 

Editions.— Thii Aldine (Vcjiiiee, 1516) was unfortunately based 
on a very corrupt MS. 'I'he first substantial improvements in th(! 
text W'cre due to C'awSaubon (Geneva, 1587 ; Paris, 1620), w’hose text 
remaint'd the basis of subsequent eclitions till that of Coracs (Paris, 
1815 -1819), wdio removed many corruptions. The MSS. W’<?re first 
scientifically collated by Kramer (Berlin, 1844-1852), who d<?mon- 
.strated that Par. j 397 was the best authority for the first nine books 
(it contains no more) and Vat. 1329 for the remainder. Of later 
editions the most important are those of C. MuIIct (Paris, 1S53) and 
Meineke (Leipzig, 1866-1877). H. F. Tozer's volume of selections 
(Oxford, 1893) is useful. Napohnin 1 ., an admirer of Strabo, caused 
a Frt'nch translation of the Geography to be made by Coraes, Letronne 
and otluTs (Paris 1805-1819) ; Grosskiird's German translation (Berlin, 
1831-1834), w'ith notes, is a monumental work. 'I'he fragments ot 
the Historical Memoirs have been edited by P. Otto (Leipsiger 
Studien XI, 1891); see also Midler's Pragmenta historicomm grac- 
rorum, iii. 490 sqq. Bunbury's History of Ancient Geography, 
vol, ii, chs. 21, 22 ; and F. Dubois’s TTArawrw de la g^'Ographie dc Strabon 
(Paris, 1891) should also be consulted. (H. S. J.) 

STRACHAN, JOHN (1778-1867), first bishop of Toronto, son 
of John Strachan and Elizabeth Finlayson his wife, was born at 
Aberdeen, Scotland, on the 12th of April 1778. Hi.s father died 
in 1792 from an accident in the granite quarrie.s of which he w'as 
an overseer. Thus from an early age young Strachmi had to 
depend upon his ow’n re,‘.sources and even to a.ssist his mother, 
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whom he loyally aided till her death in 1812. He managed, by 
undertaking private teaching and with the aid of a bursary, to 
go to the university of Aberdeen, where he took his M.A. degree. 
He attended some of the divinity classes at the university, where 
also he formed a lasting friendship with two of his fellow students, 
well known afterwards as Professor Duncan and Dr Chalmers. 
In 1799 he emigrated to Canada, having been recommended to 
the lion. Richard Cartwright, of Kingston, Upper Canada, as 
suitable for tutorial work. Strachan went to Canada a Presby- 
terian. His associations ther(‘, however, were almost exclusively 
with Episcopalians, including Mr Cartwright and the Rev. Dr. 
Stuart, for a time the only clergyman in the district. Moreover, 
special provision had been made in the Constitutional Act of 1791 
for the liberal endow'ment of the Protestant religion, then 
identified in the ofiicial mind with the Chun:ii of England, 
through what were afterwards known as the ('lergy Reserves, 
being onc-seventh of the lands of the new townships opened for 
settlement. Having decided to enter the Episcopal Church, 
Strachan was ordained on the 22nd of May 180.^, and was 
immediately afterwards appointed to the parish of Cornwall. 
ThithiT he removed his school, which soon became the most 
noted educational institution in the country. There many 
future leaders of public and professional life in Canada came 
under the influenc'e of Stra('han's vigorous personality. In 
1807 he married the youthful widow of Andrew M(?Ciill, a wealthy 
merchant of Montreal, and brother of the founder of McGill 
University. In 1811 he received the honorary degree of D.D. 
from his alma mater, Aberdeen University. During the same 
year Dr Stuart of Kingston died and was succet‘ded by his son 
George O’Kill Stuart, incumbent at York, the capital of the 
province. Through the influence of Lieut.-Governor Gore, 
supplemented by that of Sir Isaac Brock, Strachan was pre- 
vailed upon in 1812 to transfer himself to York, where he was 
soon deeply involved in civil and ecclesiastical politics. 

During the war of 1812 he was of special service to the 
executive government and the citizens of the town when the 
American troops captured York and burned th(; public buildings. 
He was chiefly instrumental also in founding the Loyal and 
Patriotic Society of Upper Canada, which raised funds for the 
relief of the wounded and the assistance of the widows and 
orphans of the slain. On the urgent recommendation of Lieut.- 
Governor Gore he was appointed to the executive council of 
Uiiper Canada in 1815. A man of great force of character and 
much ability, of keen amliitions and unusual shrewdness, though 
not remarkable for breadth of mind, he attained to great influence 
in the executive government and was soon the leading spirit in 
that dominant group known in Upper (kinadian history as the 
Family Compact. In 1820 he was appointed by Sir Peregrine 
Maitland a member of the legislative council in order that the 
governor might have a confidential medium through whom to 
make communication to the council. At the instance of the 
lieutenant-governor he went to England in 1824, to discuss 
various colonial questions with the carl of Bathurst, then colonial 
secretary. Strachan had no difficulty in convincing I.ord 
Bathurst of the justice of his claims on all essential matters, the 
most important of which was the exclusive right of the Church of 
England in Canada to the Clergy Reserves. Tliough in favour 
of selling a portion of these lands to provide a fund for the exist- 
ing needs of the (‘hurch, he secured the defeat of the proposal 
then before the government to dispose of the Clergy Reserves 
to tlic Canada Company. He took much interest in the educa- 
tional affairs of the province, and in 1807 was instrumental in 
having provision made for the establishment of the first grammar 
schools. In 1824 he secured the passing of an act f)roviding 
assistance for the public schools of each district. During his 
second visit to England in 1826-1827 he obtained a royal charter 
for the university of King’s College, with provision for its endow- 
ment out of the crown lands. It was, however, to be entirely 
under the control of the C!hurch of England. In 1827 Strachan 
became archdeacon of York. 

The break-up of the Liverpool ministry in 1827 interrupted the 
successful development of Strachan\s plans for placing virtually 


the whole of the government endowments for religion and 
education under the control of the Episcopal Church. 'Die storm 
of protest of the other religious denominations caused the colonial 
oHice to undertake an investigation of the whole c|uestion, the 
result of which was presented in the report of 1828. After a 
long silence in the fatx' of severe and persistent criticism, Slriiehan 
made a general reply in a very nble speech in the legislative 
council in March 1828. When the storm had subsided the 
Clergy Reserves and university (luestions remained dormant 
until 1836, wlien the attempt to apply the Reserves to tlie 
endowment of rectories renewed the trouble and contributed 
largely to the crisis of 1837. Adverse criticisTn and a sugges- 
tion from the colonial office that be should cease from active 
participation in political aflairs led to bis resignation from the 
executive council, but he declined to give up his seat in the 
l(?gislative council. 

On the death of Bishop Stewart of Qucl)c(‘ the (Canadian see 
was divided, and Strachan was made bisho]) of Toronto in 
August 1839. He energetically opposed the ac t of 1840, whidi 
sought to settle the Clergy Reserves (jueslion by dividing the 
proceeds among the different religious denominations, the larger 
share still remaining with the Church of I^nglund. 

The university of King’s (bllegc was finally established, 
with certain modifications of its charter, in 1843, Bishop Strachan 
being the first president, 'i'he renewed agitation finally resulted 
in the elimination of all religious tests by the act of i84(), which 
also chang(‘d the name to that of the university of Toronto. 
Strachan at once took steps to found another university which 
should be completely under the control of the Episcopal Churc'h, 
hence the? estalilishment of Trinity University, which was opened 
in 1852. Bishop Strachan also raised once more ihti cjiicstion 
of the disposal of the Clergy Reserves. After several strong 
appeals and eouiiter-^appcals to the British government, the 
Canadian parliament was allowed lo deal as it phrased with the 
(juestion, with the result that the Reserves were completely 
secularized in 1854, provision being made for the life interest of 
the beneficiari(‘S at the time. Bishop Strachan devoted the 
latter years of his long life entirely lo his episcopal duties, and 
by introducing the diocesan synod he furnished the ICpisc'opal 
Church in Canada with a more; diMTiocratic' organ of government, 
lie died in November 1867. 

STRACHEY, SIR JOHN (1823-1907), British Indian civilian, 
fifth son of Edward Slrachey, was born in London on the 5th of 
June 1823. After passing through Hailc^ybiiry, Slrachey entered 
the Bengal civil service in 1842, and served in the North-Western 
Provinces, occujiying many important positions. In 1861 Lord 
(banning appointed him pretsident of a c ommission to investigate 
the great cholera epidemic: of that year. In 1862 he became 
judicial c:ommissioner in the Central Provinces. In 1864, after 
the report of the royal commission on the: sanitary condition 
of the army, a permanent sanitary commission was established 
in India, with Slrachey as president. In 1866 he became chief 
commissioner of Oiidh, having been c'hosen by Lord Lawrence 
lo remedy as far as jiossible the injustic'c done after the Mutiny 
by the confiscation of the rights of tenants and small projirietors 
of land, maintaining at tlie same time tlu*, jirivilcgcs of the 
talukdars or great landlords. As member of the legislative 
council he introduc ed several bills for that purjmsc, which, with 
the lull approval of the talukdars, jiasscd into law. In 1868 he 
became nuanber of the governor-general’s council, and on the 
assassination of Lord Mayo in J872 he acted temporarily as 
viceroy. In 1874 he was appointed lieutenant-governor of the 
North- Western ProN'inccs. In 1876, by request of Lord Lytton 
and the secretary' of stale, he consented to relincjuish that office, 
and returned to the governor-general’s council as financial 
minister, which post he retained until 1880. During this time, 
while Lord Lytton was viceroy, important reforms were carried 
out. The measures for decentralizing financial administration 
initiated under Lord Mayo, were practically completed. The 
salt duties were reduced, unci the system under which they were 
levied was altered, and that opprobrium of our administration, 
the inland customs line, was abolished. The removal of all 
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import duties, including those on English cotton goods, and the 
establishment of complete free trade, was declared to be the fixed 
policy of the government, and this was in great measure carried 
into effect before 1880, when Strachey left India. The defective 
system on which the militar}' accounts were kept occasioned a 
very erroneous estimate of the cost of tlie Afghan War of 1878- 
80. For this error Strachey was technically responsible, and 
it was made the occasion of a violent party attack which resulted 
in his resignation. The fact that almost the entire cost of the 
war was paid for out of revenue is a conclusive proof of the state 
of financial prosperity to which India attained as the result of his 
administration. From 1885 to 1895 Strachey was a member of 
the council of the secretary of state for India. He was joint 
author with Sir Richard Strachey of The Finances and Public 
Works of India (1882), besides writing India (3rd ed., 1903), and 
Hastings and the Fokilla War (1892). He died on the J9th of 
December 1907, 

STRACHEY, SIR RICHARD (1817-1908), British soldier and 
Indian administrator, third son of Edward Strachey, was born on 
the 24th of July 1817, at Sutton Court, Somersetshire. From 
Addiscombe he passed into tlie Bengal Engineers in 1836, and 
was employed for some years on irrigation works in the North- 
Western Provinces. He served in the Sutlej campaign of 1845- 
46, and was at the battles of Aliwal and Sobraon, was mentioned 
in despatches, and received a brevet-majority. From 1858 to 
1865 he was (chiefly employed in the public works department, 
either as acting or permanent secretary to the government of 
India, and from 1867 to 1871 he filled the post of director-general 
of irrigation, then .specially created. During this period the 
entire administration of public works was reorganized to adapt 
it to the increasing magnitude of the interests with which this 
department has had to deal sin<!c its cstal.ilishment by Lord 
Dalhousie in 1854. h'or this reorganization, under which the 
accounts were placed on a proper footing and the forest adminis- 
tration greatly developed, Strachey was chiefly responsible. 
His work in connexion with Indian finance was important. In 
1867 he prepared a scheme in considerable detail for decentraliz- 
ing the financial administration of India, which formed the 
basis of the policy' afterwards carried into effect by his brother 
Sir John Strachey under Lord Mayo and Lord Lytton. He left 
India in 1871, but in 1877 he was sent there to confer with the 
government on the purchase of the East Indian railway, and was 
then selected as president of the commission of inquiry^ into 
Indian famines. In 1878 he was appointed to act for six months 
as financial member of the governor-generars council, when he 
made proposals for meeting the difficulties arising from the 
depreciation of the rupee, then just beginning to be serious. 
These proposals did not meet with the sujiport of the secretary 
of state. From that time he continued to take an active part 
in the efforts made to bring the currencies of India and England 
into harmony, until in 1892 he w'as appointed a member of Lord 
Ilerschell’s committee, w^hich arrived at conclusions in accor- 
dance with the views put forward by him in 1878. lie attended 
in 1892 the International Monetary Conference at Brussels as 
delegate for British India. Strachey was a member of the council 
of the secretary' of state for India from 1875 to 1889, when he 
resigned his seat in order to accept the post of chairman of the 
East Indian Railway Company. Strachey \s scientific labours 
in connexion with the geology, botany and physical geography 
of the Himalaya w'cre considerable. He devoted much time to 
meteorological research, was largely instrumental in the forma- 
tion of tile Indian meteorological department, and became 
chairman of the meteorological council of the Royal Society in 
1883. From 1888 to 3890 he was president of the Royal Geo- 
graphical Society. In 1897 he was awarded one of the royal 
medals of the Royal Society, of which he became a fellow in 
1854; and in the same year he W'as created G.C.S.T. He died on 
the 12th of Februaiy' 1908. His widow, Lady Strachey, W'hoin 
he married in 1889, became well-known as an authoress and a 
supporter of w^omen’s suffrage. 

STRACHWITZ, MORITZ KARL WILHELM ANTON, Gkaf 
VON (1822-1847), German poet, was born on the 13th of March 
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1822 at Peterwitz near Frankenstein in Silesia. After studying 
in Breslau and Berlin he settled on his estate in Moravia, where 
he devoted himself to literar}^ pursuits. When travelling in 
Italy in 1847 he was taken ill at Venice, and died on the nth of 
December at Vienna. Although he had thus only reached his 
twenty-fifth year, he revealed a lyric genius of remarkable force 
and originality. His first collection of poems, Lieder eines 
Erwachenden, appeared in 1842 and went through several 
editions. Neue Gedichte were published after his death in 1848. 
These poems are characteristic of the transition through which 
the German lyric wa.s passing between 1840 and 1848; the old 
Romantic strain is still dominant, e.spccially in his ballads, 
which are unquestionably his finest productions; but, side by 
side with it, there is to be seen the influence of Platen, to whose 
warmest admirers Strachwitz belonged, as well as echoes of the 
restless political spirit of those eventful years. His political 
lyric was, however, tempered by an aristocratic restraint which 
was absent from the writings of men like Herwegh and Freili- 
grath. Strachwitz’s early death was a great loss to German 
letters; for he was l)y far the most promising of the younger 
lyric iK)ets of his time. 

Strachwitz's collected Gedichte appeared first in 1850 (8th cd., 
1801); a convenient reprint will ht; found in R(^clam's Universal^ 
bibliotheh. Sec A. K. T. Tielo, JJie Dichtung des Grafen Moritz von 
Strachwitz (1902). 

STRADELLAf ALESSANDRO (?i645-i682), Italian c:omposer, 
was one of the most accomplished musicians of the 17th century'. 
The hitherto generally accepted story of his life was first circum- 
stantially narrated in Bonnet-Bour(lelot\s Histoire de la ntusique 
et de ses effets (Paris, 1715). According to this account, Stradella 
not only produced some successful operas at Venice, but also 
attained so great a reputation by the beauty of his voice that a 
Venetian nobleman engaged him to instruct his mistre.ss,Ortensia, 
in singing. Stradella, the narrative goes on to say, shamefully 
betrayed his trust, and eloped with Orlensia to Rome, whither 
the outraged Venetian sent two paid bravi to put him to death. 
On their arrival in Rome the assassins learned that Stradella 
had just c'ompleted a new oratorio, over the performance of 
which he was to j)reside on the following day at S. Giovanni in 
Latcrano. Taking advantage of this circumstance, they deter- 
mined to kill him as he left the church; but the beauty of the 
music affected them so deeply that their liearts failed them at the 
critical moment, and, confessing their trcachciy', they entreated 
the composer to ensure his safety by quitting Rome immediately. 
Thereupon Stradella fled with Ortensia to Turin, where, notwith- 
standing the favour shown to him by the regent of Savoy, he 
was attacked one night by another band of assassins, who, headed 
by Ortensia^s father, left him on the ramparts for dead. Through 
the connivance of the French ambassador the ruffians succeeded 
in making their escape ; and in the meantime Stradella, recovering 
from his wounds, married Ortensia, by consent of the regent, and 
renun ed with her to Genoa. Here he l)elieved himself safe ; but 
a year later he and Ortensia were murdered in their house by a 
third party of assassins in the pay of the implacable Venetian. 

Recent researcli has shown that Stradella was the son of a 
Cavaliere Marc’ antonio Stradella of Piacenza, who in 1642-1643 
was vicc-marchese and governor of Vignola for Prince Boii- 
compagni, who did not wish to live in the dominions from which 
he took the title of marchese di Vignola. He was deprived of his 
office in 1643 for having .surrendered the castle to the papal 
troops, although it might have sustained a siege of several days 
and tlie help of the duke of Modena was expected. An elder 
brother of Alessandro, Francesco by name, bet'ame a member of 
the Augustinian order, and seems to have enjoyed the protection 
of the house of Este, Alessandro is supposed to have been born 
about 1645 or earlier, probably at Vignola, or Monfestino, a town 
on the road from Modena to Pistoja, to which his father retired 
after his dismissal ; but no records of his birth have come to light 
in either of these places. The first certain date in his life is 
3672, in which year he coriijiosed a prologue for the performance 
of Cesti's opera La Dori at Rome; and we may conclude that he 
spent a considerable time at Rome about this period, since his 
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cantatas and other compositions contain frequent allusions to I 
Rome and noble Roman families. There is, however, no proof 
that he ever performed the oratorio S. Giovanni Battista in the I 
Lateran. Documents in the archives at Turin relate that in 
1677 he arrived there with the mistress of Alvise Contarini, with 
whom he had eloped from Venice. Contarini demanded that 
l:)Oth should be given up to him, or failing that, that Stradella 
should not be allowed to exercise his profession until the lady 
had been either placed in a convent or made his legitimate wife. 
Stradella was protected by the regent of Savoy, the duchess 
Giovanni Battista de Nemours, and the Contarini family, 
indignant at his audacity, sent two hired assassins to Turin, by 
whom Stradella was wounded but not murdered. We hear of 
Stradella last at Genoa. An opera by him, La Forza delV amor 
paierno, was given there in 1678, and his last composition, // 
Barcheggio {i,e, a “ Water-Music ”), was performed on the 16th 
of June i68t in honour of the marriage of Carlo Spinola and 
Paola Brignole, which was solemnized on the bth of July of the 
same year. Documents in the archives at Modena inform us that 
in February 1682 Stradella was murdered at Genoa by three 
brothers of the name of Lomellini, whose sister he had seduced. 

It is extremely improbable that Stradella had any great reputa- 
tion as a singer, since the great Italian singers of the 1 7th century 
were almost exclusively castrati ] but he may well have been a 
teacher of singing, and he appears to have instructed his lady 
pupils in Genoa on the harpsichord. He is principally important 
as a composer of operas and chamber-cantatas, tilthough com- 1 
pared with his contemporaries his output was small. In spite of 
his dissolute life his command of the technique of composition was 
remarkable, and his gift of melodic invention almost equal to 
that of A. Scarlatti, who in his early years was much influenced 
by Stradella. His best operas are 11 Floridoro, also known as ll 
Moro per amove, and 11 Trespolo tut ore, a comic opera in three 
acts which worthily carried on the best traditions of Florentine 
and Roman comic opera in the 1 7th century. His church music, 
on which his reputation has generally been based, is of less im- 
portance, though the well-known oratorio Giovanni Battista 
displays the same skill in construction and orchestration (so far 
as the limited means at his di.sposal permitted) as the operas. A 
serenata for voices and two or(!hestras, Qual prodigo diio miri, 
was used by Handel as the basis of several numbers in Israel in 
Egypt, and was printed by Chrysander (Leipzig, t888); the 
MS., however, formerly in the posse.ssion of Victor Schoelcher, 
from which Chrysander made his copy, has entirely disappeared. 
The well-known aria Pietd, signore, also sung to the words 
Se i miei sospiri, cannot possibly be a work of Stradella, and 
there is every reason to suppose that it was composed by Fetis, 
Niedermeycr or Rossini. 

The finest collection of Stradella's works extant is that at the 
Bibliolcca Lstensc ;.it Modena, which contains 148 MSS., including 
four operas, six oratorios and several other comiHisitions of a scini- 
drainatic character. A collection of vantate a voce sola was be- 
queathed l>y the Contarini family to the library of St Mark at Venice; 
and some MSS. are also preserved at Naples and in Paris. Eight 
madrigals, three ducts, and a sonata lor two violins and bass will 
found among the additional MSS. at the British Museum, five 
pieces among the Harleian MSS., and <?ighl cantatas and a motet 
among those in the library at Christ ('hurch, Oxford. The Fitz- 
william Museum at Cambridge posse.sses a large number of his 
chambcr-cantatas .iiid duels. 

See also Heinz Hess, Die Opern Alessandro Stradellas (Leipzig, 
which includes the most comi)lete catalogue yet made ol 
Stradella's extant works; Catelani, Delle Opere di A. Stradella 
instenti nelV archivio musicale della r. biblioteca palatina di Modena 
(Modena, 1865) ; and Sedley 'J'ayk)r, The indebtedness of Handel 
to other Composers (Cambridge, 1906). 

STRADIVARI, ANTONIO (1644-1737), Italian violin-maker, Ls 
as.sociated throughout his life with (>emona, where he brought 
• the craft of \'ioiin-making to its highest pitch of perfection. 
The obscure details of his life have been thoroughly worked out 
in the monograph on him by W. H. Hill, A. F. Hill and Alfred 
Hill (1902). He was still a pupil of Nicola.s Amatis in 1666, 
when he had already begun to insert his own label on violins 
of his making, which at first follow the smaller Amati model, 
solidly constructed, with a thick \ ello\v varnish. It was not j 


till 1684 that he began to produce a larger model, using a deeper 
coloured varnish, and beautifying the instruments in various 
details, his ‘‘ long pattern (from 1690) representing a complete 
innovation in its proportions; while from 1700, after for a few 
years returning to an earlier .style, he again broadened and other- 
wise improved his model. He also made some beautiful violon- 
cellos and violas. The most famous instruments by him Jirc : — 
Violins i the “Hcllier’' (1679), the “Sellierc^^ (before 1 680), 
the Tuscan (1690), the “ Betts '' (1704), the “ Ernst '' (1709), 
** La Puccllc ” (1709), the “ Viotti '' (1709), the ** Vieuxtemps ” 
(1710), the “ Parke ” (1711), the “ Bois.sier (1713), the “ Dol- 
phin ” (1714), the “ Gillot (1715), the “ Alard,” the finest of all 
(1715), the “ Ce.ssot ” (1716), the “ Messiah ” (1716). the Sas- 
serno ’’ (1717), the “ Maurin ” (1718), the “ Lauterbach ^’(1719), 
the “Blunt’' (1721), the “ Sarasate ” (1724), the “Rode” 
(1722), the “ Dcurbroucq ” (1727), the “ Kie.sewctter ” (1731), 
the “ Halxmeck ” (t 736)» the “ Muntz ” (1736). Violas ; the 
“ Tuscan ” (1690), tw'O of 1696 formerly belonging to the king 
of Spain, the “ Archinto ” (1696), the “ Macdonald ” (1701), 
and the “Paganini” (1731). V iolmuellos i the “Archinto” 
(1689), the “Tuscan” (1690), the “ Aylesford ” (t6q6), the 
“ Cristiani ” (1700), the “ Servais ” (1701), the “ Gore-Booth ” 
(1710), the “ Duport ”(1711), the “Adam ” (1713), the “ Batta” 
(1714), the “ Piatti,” the finest of all (1720), the “ Bandiot ” 
(1725), the “ Gallay ” (1725). Antonio Stradivari’s sons Fran- 
cesco (1671-T743) and ()mol)orio (1679-1742) were also violin- 
makers, w’ho assisted their father, together with (!arlo Bergonzi, 
who appears to have succeeded to tlie possession of Antonio’s 
sto(!k-in-trade. I'lie Stradivari method of violin-making created a 
standard for .sul)sequent times ; but what is regarded as Antonio’s 
special advantage, now irrecoverable, was his varnish, soft in 
texture, shading from orange to red, the composition of which has 
been much debated. (See also ViouN.) 

STRAFFORD, EARLS OF. The first earl of Strafford was 
Charles l.’s friend and adviser, Thomas Wentworth (sec below). 
When he was attainted and executed in May 1641 his honours 
were forfeited, but later in the year his only son, William (1626- 
1695), (Teated earl of Strafford, his father’s attainder being 
reversed by act of parliament in 1662. William died without 
is.sue on the i6th of October 1695, when all his titles, except the 
barony of Kaby, became extinct. His estates passed to a kins- 
man, Thomas Watson, afterwards Watson- Went worth (d. 1723), 
a son of Anne (1629 1695), daughter of the isL earl, and her 
husband Edward Watson, 2nd Baron Rockingham. In 1746 
Watson-Wentworth's son, Thomas Watson- Wentworth (r. 1690- 
1750), was created marquess of Rockingliam, and when his son 
Charles, the 2nd marquess, died in 1782, the estates passed to his 
maternal nephew, William k’itzwilliam, 2nd Earl Fitzwilliam 
(1748-1833). Ills descendant, the present Karl Fitzwilliam, is 
the owner of Wentworth Woodhouse, near Rotherham, and the 
representative of the Wentworth family. 

The barony of Raby passed to the 2nd carl’s cousin, Thomas 
Wentworth (1672-1739), son and heir of Sir William Wentworth 
of Northgate Head, Wakefield, in early life he saw much service 
as a soldier in the Low Countries, and was occasionally employed 
on diplomatic errands. From 1711 to 1714 he was British 
ambassador at the Hague, and in 1711 he was created earl of 
Strafford. The earl was one of the Brilisli representatives 
at the congress of Utrecht, and in 1715 he was impeached 
for his share in concluding this treaty, but the charges agaiast 
him were not pressed to a comtlusion. He died on the 15th of 
November 1739. The earldom became extinct when Frederick 
Thomas, the 5th earl, died in August 1799. William, the 4th 
earl (1722-1791), had a sister Anne, who married William 
Connolly; and one of their daughters, Anne, married George 
Byng (d. 1789) of Wrotham Park, Middlesex. Their son, Sir 
John Byng (1772 -i860), a distinguished soldier, was created earl 
of Strafford and Viscount Enfield in 1847. Having entered the 
army in 1793, Byng served in Flanders and commanded a brigade 
during the Peninsular War. He was pnfserit at Waterloo and 
became a field marshal in 1855. 1 ’^^ earldom of Slrafiord is still 
held by his descendants. 
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STRAFFORD, THOMAS WENTWORTH, Earl of (1593-^1 641), 
English statesman, son of Sir William Wentworth, of Wentworth 
Woodhouse, near Rotherham, a member of an ancient family 
long established there, and of Anne, daughter of Sir Robert 
Atkins of Stowell, (iloucestersliire, was born on the 13th of April 
1593, in London. He was educated at St John^s College, Cam- 
bridge, was admitted a student of the Inner Temple in 1607, and 
in 1611 was knighted and married Margaret, daughter of Francis 
Clifford, 4th earl of Cumberland. In 1614 he represented York- 
shire in the Addled Parliament, but, so far as is now known, 
it was not till the parliament of 1621, in which he sat for the same 
constituency, that he took part in the debates. His position 
towards the popular party was peculiar. He did not sympathize 
with their zeal for war with Spain, but J ames's denial of the rights 
and privileges of parliament seems to have caused him to join in 
the vindication of the claims of the house of which he was a mem- 
ber, and he was a warm supporter of the protestation which drew 
down a sentence of dissolution upon the third parliament of James. 

In 1622 Wentworth's wife died, and in February 1625 he 
married Arabella Holies, daughter of the earl of Clare. He was 
returned for Pontefract to the parliament of 1624, but appears to 
have taken no part in the proceedings. He had no sympathy 
with the popular outcry against Spain nor for wars undertaken 
for religious considerations to the neglect of the practical interests 
of the country. He desired also to avoid foreign complications 
and “ do first the business of the commonwealth.'’ To the 
advances of Buckingham he replied coldly that “ he was ready 
to serv'e him as an honest man and a gentleman." In the first 
parliament of Charles 1 ., June 1625, he again Represented York- 
shire, and at once marked his hostility to the proposed W’ar 
with Spain by supporting a motion for an adjournment before 
the house proceeded to business. He took part in the opposition 
to the demand made under the influence of Buckingham for war 
subsidies, and was consequently, after the dissolution in Novem- 
ber, made sheriff of Yorkshire, in order to exclude liim from the 
parliament w^hich met in 1626. Vet he had never taken up an 
attitude of antagonism to the king. Ilis position was very 
different from that of the regular opposition. He was anxious 
to serve the Oown, but he disapproved of the king's policy. In 
January 1626 he had asked for the presidency of the Council of 
the North, and had visited and been favourably received by 
Buckingham. But after the dissolution of the parliament he 
was dismissed from the justiceship of the peace and the office of 
custos votulorum of Yorkshire, to which he had been appointed 
in 1615, as the result probably of his resolution not to support 
the court in its design to force the country to contribute money 
without a parliamentary grant. At all events he refused in 
1627 to contribute to the forced loan, and was imprisoned in 
consequence. 

Wentworth's position in the parliament of 1628 was a striking 
one. He joined the popular leaders in resistance to arbitrary 
taxation and imprisonment, but he tried to obtain his end w'ith 
the least possible infringement of the prerogative of the Crown, 
to wffiich he looked as a reserve force in times of crisis. With the 
approbation of the house he led the movement for a bill which 
would have secured the liberties of the subject as completely as 
the Petition of Right afterwards did, but in a manner less offen- 
sive to the king. The proposal was wTccked between the uncom- 
promising demands of the parliamentary party who w’oulcl give 
nothing to the prerogative and Charles's refusal to make the 
necessary concessions, and the leadership was thus snatched 
from Wentworth's hands by Eliot and Coke. Later in the 
session he fell into conflict with Eliot, as, though he supported 
the Petition of Right in substance, he w’as anxious to come to a 
compromise w'ith the Lords, so as to leave room to the king to 
act unchecked in special emergencies. 

On the 22nd of July 1628, not long after the prorogation, 
Wentworth was created Baron Wentworth, and received a 
promise of the presidentshij) of the Council of the North at the 
next vacancy. 'Ihis implied no change of principle whatever. 
He was now at variance with the parliamentary party on two 
great subjects of policy, disaj)proving both of the intention of 


parliament to seize the powers of the executive and also its 
inclination towards puritanism. When once the breach was made 
it naturally grew wider, partly from the engrossing energy which 
each party put into its work, and partly from the personal 
animosities which of necessity arose. Such and no other was the 
nature of Wentworth's so-called “ apostacy.” 

As yet Wentworth took no part in the general government 
of the country. In December he became Viscount Wentworth 
and president of the Council of the North. In the speech delivered 
at York on his taking office he announced his intention, almost 
in the words of Bacon, of doing his utmost to bind up the 
prerogative of llie Crown and the liberties of the subject in indis- 
tinguishable union, “ Whoever,” he said, ” ravels forth into 
(questions the right of a king and of a people shall never be able 
to wrap them up again into the comeliness and order he found 
them.” His government here was characterized by the same 
feature which afterwards marked his administration in Ireland 
and which it was the gravest charge in his impeachment that he 
intended to introduce into the whole English administration, 
namely, the attempt to centralize all power with the executive 
at the expense of the individual in defiance of those constitutional 
liberties which ran counter to and impeded this policy. 

The session of 1629 ended in a breach between the king and 
the parliament which made the task of a moderator hopeless. 
Wentworth had to choose between helping a Puritan House 
of Commons to dominate the king and helping the king to 
dominate a Puritan House of Commons. He instinctively chose 
the latter course, and he threw himself into the work of repres- 
.sioii with characteristic energy, as if the establishment of the 
royal power was the one thing needful. Yet even when he was 
most resolute in crushing resistance he held that he and not his 
antagonists were maintaining the old constitution, which they 
had attempted to alter by claiming supremacy for parliament. 

In November 1629 Wentworth became a privy councillor. 
In October 1631 he lost his second wife, and in October 1632 
he mtirried Elizabeth, daughter of Sir Godfrey Rhodes. In 
January 1632 he had been named lord-deputy of Ireland, and 
arrived in Dublin in July 1633. 

Here he had to deal with a people w'ho had not arrived at 
national cohesion, and amongst whom English colonists had been 
from time to time introduced, some of them, like the early 
Norman settlers, being Roman Catholics, whilst the later im- 
portations stood aloof and preserved their Protestantism. In 
his government here he showed the most remarkable abilities 
as a ruler. “ The lord-deputy of Ireland,” wrote Sir Thomas 
Roe to the queen of Bohemia, “ doth great wonders and governs 
like a king, and hath taught that kingdom to show us an example 
of envy, by having parliaments and knowing wisely how to 
use them.” He reformed the administration, getting rid sum- 
marily of the inefficient Imglish officials. He succeeded in so 
manipulating the parliaments that he obtained the necessary 
grants, and secured their co-operation in various useful legis- 
lative enactments. He set on foot a new victualling trade with 
Spain, established or promoted the linen manufacture, and 
encouraged the development of the resources of the country 
in many directions. The customs rose from a little over £25,000 
in 1633- 1634 to £57,000 in 1637-1638. He raised an army. He 
swey)l the pirates from the seas. He reformed and instilled 
life into the Church and rescued church property. His strong 
and even administration broke down the t}Tanny of the great 
men over the poor. Such ivas the government of “ Thorough,” 
*as Strafford expresses it. Yet these good measures were all 
carried out by arbitrary methods which diminished their use- 
fulness and their stability. Their aim moreover was not the 
prosperity of the Irish community but the benefit to the English 
exchequer, and Stnifford suppressed the trade in cloth “lest* 
it should be a means to prejudice that staple commodity of Eng- 
land.” ^ Extraordinary acts of despotism took place, as in the 
case of Esmond, Lord Chancellor Loftus and Lord Mountnorris, 
the last of whom Strafford caused to be sentenced to death 

J Strafford's Report of 1G36. Cat. of State Papers; Irish, 

1 ^ 47 ^ P* 134 * 
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In order to obtain the resignation of his office, and then par- | 
doned. Promises of legislation such as the concessions known 
as the “ graces ” were not kept. In particular Strafford set 
at naught Charles’s promise that no colonists should be forced 
into Connaught, and in 1635 he proceeded to that province, 
where, raking up an obsolete title — the grant in the 14th century 
of Connaught to Lionel, duke of Clarence, whose heir Charles 
was — he insisted upon the grand juries in all the counties 
finding verdicts for the king. One only, that of Galway, re- 
sisted, and the confiscation of Galway was effected by the 
court of exchequer, while he fined the sheriff £1000 for sum- 
moning such a jur}% and cited the jurymen to the castle chamber 
to answer for their offence. In Ulster the arbitrary confis- 
cation of the property of the city companies aroused dangerous 
animosity against the government. Towards the native Irish 
Wentworth’s bearing was benevolent but thoroughly un- 
sympathetic. Having no notion of developing their qualities 
by a process of natural growth, his only hope for them lay in 
converting them into Englishmen as soon as possible. They 
must be made English in their habits, in their laws and in their 
religion. “ I see plainly,” he once wrote, ** that, so long as this 
kingdom continues popish, they are not a people for the Crown 
of England to be ('onfident of.” High-handed as Wentworth 
was by nature, his rule in Ireland made him more high-handed 
than ever. As yet he had never been consulted on English 
affairs, and it was only in Febniary 1637 that Charles asked his 
opinion on a proposed interference in the affairs of the Con- 
tinent. In reply, he assured Charles tliat it would be unwise 
to undertake even naval operations till he had secured alisolute 
power at home. He wished that Hampden and his followers 
“ were well whipped into their right senses.” The opinion of 
the judges had given the king the right to levy ship-rnoney, 
but, unless his majesty had “ the like power declared to raise 
a land army, the (!rown ” seemed ‘‘to stand upon one leg at 
home, to be considerable but by halves to foreign princes 
abroad.” When the Scottish Puritans rebelled he advocated 
the most decided measures of repression, in February 1639 send- 
ing the king £2000 as his contribution to the expenses of the 
coming war, at the same time deprecating an invasion of Scot- 
land before the English army was trained', and advising certain 
concessions in religion. 

Wentworth arrived in England in September 1639, after 
Charles’s failure in the first Bishops’ War, and from that momcmt 
he became Charles’s principal adviser. Ignorant of the extent 
to which opposition had developed in England during his absence, 
he recommended the calling of a parliament to sujiport a 
renewal of the war, hoping that by the offer of a loan from the 
privy councillors, to which he himself contributed £20,000, he 
would place Charles above the necessity of submitting to the 
new parliament if it should prove restive. In January 1640 he 
was created earl of Strafford, and in March he went to Ireland 
to hold a parliament, where the Catholic vote secured a grant 
of subsidies to be used against the Presbyterian Scots. An Irish 
army was to be levied to assist in the coming war. When in 
April Strafford returned to Pmgland he found the Commons 
holding back from a grant of sujiply, and tried to enlist the peers 
on the side bf the king. On th • other hand he induced Charles 
to be content with a smaller grant than he had originally Jiskcd 
for. The Commons, however, insisted on peace with the 
Scots. Charles, on the advice, or perhaps by the treachery of 
Vane, returned to his larger demand of twelve subsidies; and 
on the 9th of May, at tlie privy council, Strafford, though 
reluctantly, voted for a dissolution. The same morning the 
Committee of Eight of the privy council m(;t again. Vane and 
others were for a mere defence against invasion. Strafford’s 
advice was the contrar}\ “ Go on vigorously or let them alone 
.... go on with a vigorous war as you first designed, loose and 
absolved from all rules of government, being reduced to extreme 
necessity, everything is to be done that powder might admit. 
.... You have an army in Ireland you may employ here to 
reduce this kingdom . , , He tried to force the citizens of 
London to lend money. He supported a project for debasing 
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I the coinage and for seizing bullion in the Tower, the property 
of foreign merchants. He also advocated the purchase of a loan 
from Spain by the offer of a future alliance. He was ultimately 
appointed to (‘ommand the English army, and was made a 
knight of the Garter, but he was seized with illness, and the 
rout of Newbum made the position hopeless. “ Pity me,” 
he wrote to his friend Sir Ck'orgc Radcliffe, ** for never came 
any man to so lost a business .... In one word here alone 
to fight with all these evils, without any one to help.” In the 
great council of peers, which assembled on the 24th of September 
at York, the struggle was given up, and Charles announced that 
he had issued writs for another parliament. > I 
The Long Parliament assembled on the 3rd of November 
1640, and Charles immediately summoned Strafford to London, 
promising that he “ should not suffer in his person, honour or 
fortune.” He arrived on the 9ih and on the 10th proposed 
to the king to forestall his impeachment, now being prejmred 
by the parliament, by a<’cusing the leaders of the popular 
party of treasonable communications with the Scots. The 
plan however having been betrayed, Pym immediately took 
up the impeachment to the Lords on the nth. Strafford came 
to the house to confront his ac<‘iisers,* but was ordered to with- 
draw and committed into custody. On the 25th of November 
the preliminary charge was brought up, whereupon he was 
sent to the Tower, and, on the 31st of January 1641, the accusa- 
tions in detail were presented. These were, in sum, that 
Strafford had cndeavoiin‘d to subvert the fundamental laws 
of the kingdom, and that the attempt was high treason. Much 
stress was laid on Strafford’s reported words, already c'ited — 
You have an army in Ireland you may em]>loy here to reduce 
this kingdom,” England, it being contended, and not S(‘otland 
being here meant. It is (‘Icar nevertheless that however tyran- 
nical and mis(‘hievous Strafford’s (‘ondnet may have been, his 
offence was not one which could by any straining of language 
be included in the limits of high treason; while the copy of a 
(’opy of rough notes of Strafford’s speech in the (ornmittcc of 
the council, the genuineness of which was asserted only by the 
defendant’s accusers or personal enemies and not supported by 
other councillors who had also been present on the oc<‘asion, 
could not be evidence which would convict in a court of law. 
In addition, the words had to be arl)itrarily intcrpn'tcd as 
referring to the sul)j(?c.tion of England and not of Scotland, 
and were also spoken on a privilegtrd (x'tuision. Advantage was 
freely taken by Strafford of the weak points in the attack, and 
the lords, his judges, were considerably influenced in his favour. 
But behind the legal aspe<^t of the case lay the great consti- 
tutional question of the responsibility to the nation of the 
leader of its administration, a principle which was now to be 
revived after many centuries of n(^glect, and, in the circumstances 
which then prevailed, could only be enforced by th(^ destniction 
of the offender. The Commons therefore, feeling their victim 
slipping from their grasp, dropped the impcac'hmcnt, and 
brought in and passed a bill of attainder, though owing to the 
opposition of the Lords, and Pym’s own j)rcfcrenc(3 for tlie more 
judicial method, the procedure of an impeachment was prac- 
tically adhered to. Strafford might still have been saved 
but lor the king’s ill-advised conduct. A scheme to gain over 
the leaders of the parliament, and a scheme to seize the Tower 
and to liberate Strafford by force, were entertained concurrently 
and were mutually destructive; and the revelation of the army 
plot on the 5th of May caused the Lords to pass the attainder. 
Nothing now remained but the king’s signature, Cliarles had, 
after the j)assing of th(! attainder by tlie Commons, for the 
second time assun'd Strafford “ iij)on the word of a king, you 
shall not suffer in life, honour or fortune.” Strafford now wrote 
releasing the king from his engagements and d(?claring his 
willingness to die in order to reconcile Charles to his subjects. 
“ I do most humbly beseech you, fur the i)rcvcnting of such 
massacres as may happen by your refusal, to pass the bill; 
by this means to remove . . . the unfortunate thing forth of 
the way towards that blessed agreement, which God, I trust, 
shall for ever establish between you and your subjects.” 
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Finally Charles yielded, giving his fatal assent on the loth of 
May. Strafford met his fate on the 12th of May on Tower 
Hill, receiving Lauds blessing, who was then also imprisoned 
in the Tower, on his way to execution. 

Thus passed into history “ the great person,” as Clarendon 
well calls him, without doubt one of the most striking figures 
in the annals of England. Strafford^s patriotism and ideas 
were fully as noble as those of his antagonists. Like Pym, 
a student of Bacon's wisdom, he believed in the progress of 
England along the lines of natural development, but that 
development, in opposition to Pyra, he was convinced could 
only proceed with the increase of the power of the executive, 
not of the parliament, with a government controlled by the 
king and not by the people. He was equally an upholder of 
the union of interests and affection between the sovereign and 
his subjects, but believed this could only exist when the king’s 
will, and not that of the parliament, "was paramount. The 
development of the constitution, in his opinion, cither in the 
direction of a democracy or an aristocracy, was e(|ually fatal 
and could only lead to anarchy, to the waste of national re- 
source's and to degeneration. With a strong and untrammelled 
executive directed by a single will, wise reforms could be carried 
out, the weak defended against the strong, the resources of the 
country developed to their full extent, the hesitations, delays 
and contradictions caused by barren discussions avoided, and 
the national forces concentrated on objects worth the aim. 
For one liricf moment it was given to Strafford to carry out 
his ideals, and the final failure of his Irish administration, and 
especially its inability to endure in spite of its undoubted suc- 
cesses, has afforded an object-lesson in one-man government 
for all time. If sucli was the event in Ireland, where political 
ideas were still rude and elementar}', still less could success l)e 
expected from the attempt to introduce the centralization 
and absolute power of the executive into England, where 
principles of govemment had been highly developed both in 
theory' and pructi<xi, and a contrary tendency had long l)een 
established towards the iiKTcasc of the rights of the individual 
and the power of parliament. 

While arousing in the course of his career the most bitter 
enmities — and no man’s death was ever received with more 
public rejoicing — Strafford was capable of inspiring strong 
friendships in private life. Sir Thomas Roe speaks of him as 

Severe abroad and in business, and .sweet in private con- 
versation; retired in his friendships but very firm; a terrible 
judge and a strong enemy.” His appearance described 
by Sir Philip Warwick : “ In his person he was of a tall stature, 
but stooped much in the neck. Ilis countenance was cloudy 
whilst he moved or sat thinking, but when he spake, either 
seriously or facetiously, he had a lightsome and a very pleasant 
air; and indeed whatever he then did he performed very grace- 
fully.” He himself jested on his own “ bent and ill-favoured 
brow,” Lord Exeter replying that had he l)een ** cursed with a 
meek brow and an arch of while hair upon it,” he would never 
“ have governed Ireland nor Yorkshire.” 

Strafford was married three times: (i) in 1611 to Lady 
Margaret Clifford, daughter of Francis, 4th carl of Cumberland; 
(2) in 1625 to Lady Arabella Holies, daughter of John, ist earl 
ol ClaTc;(3)in 1632 to Elizabeth, daughter of Sir Godfrey Rhodes. 
He left three daughters and one son, William, 2nd earl of Strafford. 

Sen tho article on Strafford in the Dicf. S^at, by S, K. Gar- 
diner; Strafford's Lettrrji, ed. by W. Knowlcr (1739); K. Browning's 


I Life of Strafford, with introduction by C. H. Firth (1892) ; Papers 
relating to Thos. Wentworth, cd. by C. H. Firth for fiic Camden 
Society (x8g<^, Camden Miscellany, vol. ix.; Private Letters from the 
Bari of Strafford to his third Wife (Philobiblon Soc. Biog. <& Hist. 
Misc. 1854, vol. i.) ; Lives by H. D. Traill (1889) in ** English Men of 
Action Scries,” and by Elizabeth Cooi)cr (1886) ; Cat. of State Papers, 
Domestic and Irish, esp. j 6^^-1647 Introduction*, Hrst. MSS. Comm. 
MSS. of Earl Cowper; Strafford's Correspondence, of which the 
volumes published by Knowlcr represent probably only a small 
selection, remains still in MS. in thtJ collection of Earl Fitzwilliam 
at Wentworth Woodhousc. (P. C. Y.) 

STRAIN (tlirough 0 . Fr. straindre, estraindre, mod, etreindre, 
from Lat. stringere, to draw tight, related to stress, stretch, 
string, &c.), to draw out, extend, stretch, especially with 
the idea of great effort or beyond measure or limit; hence, from 
the idea of pressure or constriction, to separate coarser matter 
or light solids from a liquid by pressure through a ** strainer,” 
which may be either a sieve or a colander (Lat. colare^ to 
strain), a metal vessel with perforations in the bottom. Another 
type is the filter (q.v.). Straining can also be effected by means 
of cloths, and the name strainer is used of a coarse open cloth 
usually of flax ; a coarser cloth of a more open texture is 
technically known as screw.” 

For ” strains '' and ” stresses *' in physics soc Mechanics; Elas- 
ticity. and Strength of Materials. 

STRAITS SETTLEMENTS, the (‘ollectivc name given to the 
crown colony formed by the British possessions on or adjacent 
to the mainland of the Malay Peninsula, as opposed to the 
Federated Malay States, the British protectorates in the same 
region. The Stniits Settlements consist of the island of Singa - 
pore with about a score of islets of insignificant size lying in its 
immediate vicinity, of the town and territor>' of Malai'c^a, the 
islands and terrilon’ of the Dindings, the island of Penang, 
sometimes officially called Prince of Wales Island, and Province 
Wellesley, 

The colony of the Straits Settlements is administered by the 
governor with the aid of an executive council, composed wliolly 
of official members, and there is a legislative council, composed 
partly of official and partly of nominated memliers, of which 
the former have a narrow permanent majority. The go^'ernor 
of the Straits Settlements is also high commissioner for the 
Federated Malay States of the peninsula, for British North 
Borneo, Brunei and Sarawak in Borneo, and since the admin- 
istration of the colony of Labuan, which for a period was vested 
in the British North Borneo Company, has been resumed by 
the British government he is also governor of Labuan. The 
Cocos Keeling Islands (which were settled and arc still owned 
by a Scottish family named Ross) and (Christmas Island were 
formerly attached to Ceylon, but in 1886 the care of these 
islands was transferred to the government of the Straits Settle- 
ments. Penang and Malacca are administered, under the 
governor, by resident councillors. British residents control 
the native states of Perak, Selangor, Negri Sembllan and Pahang, 
blit since the ist of July 1896, when the federation of these 
states was effected, a resident-general, responsible to the high 
commissioner, has been placed in supreme charge of all the 
rotectorates in the peninsula. The w'ork of administration, 
oth in the colony and in the Federated Malay States, is carried 
on by means of a civil service whose members arc<recruited by 
competitive examination held annually in London. 

Population . — The following are the area and population, 
with details of race distribution, of the colony of the Straits 
Settlements, the figures being those of the census of 1901 : — 
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STRALSUND 


The population, which was 306,775 in 1871 and 423»384 1881, 

had in 1901 reached a total of 572,249. As in former years, the 
increase is solely due to immigration, more especially of Chinese, 
though a considerable number of Tamils and other natives of India 
annually settle in the Straits Settlements. The total number of 
births registered in the colony during the year 1900 was 14,814, and 
the ratio per 1000 of the population during 1896, 1897 and 1896 
respectively was 22‘i8, 20 82 and 21*57; while the number of 
registered deaths for the years 1896-1900 gave a ratio per 1000 of 
42*21, 36*90, 30*43, 31*66 and 36*25 respectively, the number of 
deaths registered during 1900 being 23,385. The cause to which 
the excess of deaths over births is to be attributed is to be found 
in the fact that the Chinese and Indian ])o])ulation, which numbers 
339,083, or over 59% of the whole, is com])Osed of 261,412 males 
and only 77,671 females, and a comparatively small number of 
the latter are married women and mothers of families. The male 
Europeans also outnumber the females by about two to one; and 
among the Malays and Eurasians, who alone have a fair proportion 
of both sexes, the infant mortality is always excessive, this being 
due to early marriages and other well-known causes. The number 
of immigrants landing in the various settlements during 1906 was : 
Singapore 176,587 Chinese; Penang 56,333 Chiiujse and 52,041 
natives of India; and Malacca 598 Chinese. The total number 
of immigrants for 1906 was therefore 285,560, as against 39,136 
emigrants, mostly Chinese returning to China. In 1867, tlic date 
of the transfer of the colony from the East India Company to Uic 
Crown, the total poiiulation was estimated at 283,384. 

Finance. — The revenue of the colony in i8()8 only amounted to 
$1,301,843. That for 1906 was $9,512,132, exclusive of $106,180 
received on account of land sales. Of this sum $(»,(>50,358 was 
derived from import duties on opium, wines and .i]>irils, and licences 
to deal in these articles, 8377,972 from land revenue, $592,962 
from postal and telegraphic "revenue, and $276,019 from jiort and 
harbour dues. The expenditure, which in 1868 amountcsl to 
8 i»X 97 .I 77 . risen in 1906 to $8,747,819. The total cost of the 
administrative establishments amounted to $4,450,791, of which 
$2,586,195 was on account of personal emoluments and $1,864,596 
was on account of other charges. The military tjxiieiuliturc (the 
colony pays on this account 20 of its gross revenue to the Imperial 
government by way of military contribution) amounted in 190O to 
$1,762,438. A sum of $578,025 was expiJiidtsd on upkeep and 
maintcnanc<^ of (jxistiiig public works, and $1,209,291 on new roads, 
streets, bridges and biiiluings. 

The Bindings and Province W ellesley. -^The various settle- 
ments of which the colony of the Straits Settlements is composed, 
and the protectorates named in this article, are all dealt with 
separately, except the Dindings and Province Wellesley. The 
former, which consists of some islands near the mouth of the 
Perak River and a small piece of territory on the adjoining main- 
land, belonged originally to Perak, and w*as ceded to the British 
government under the treaty of Pangkor in 1874. Hopes were 
entertained that its cxc(;llent natural harbour would prove 
to be valuable, but these have been doomed to disappointment, 
and the islands, which arc sparsely inhabited and altogether 
unimportant both politically and financially, are now adminis- 
tered by the government of Perak. 

Province Wellesley, which is situated on the mainland opposite 
to the island of Penang, was ceded to Great Britain b>" the 
sultan of Kedah in 1798. It marches with Perak on the 
south, but on the north and east with Kedah. The boundary 
with Kedah was rectified by treaty with Siam in 1867. It is 
administered by a district officer, with some assistants, who is 
responsible to the resident councillor of Penang. The country 
consists, for the most part, of fertile plain, thickly populated 
by Malays, and occupied in some parts by sugar-planters and 
others engaged in similar agricultural industries and employing 
Chinese and Tamil labour. About a tenth of the whole area is 
covered by low hills with thick jungle. Large (juantitics of 
rice arc grow*n by the Malay inhabitants, and between October 
and February there is excellent snipe-shooting to be had in the 
paddy-fields. A railway from Balu Kawan, opposite to Penang, 
runs through Province Wellesley into Perak, and thence via 
Selangor and the Negri Sembilan to Malacca. There is also 
an extension via Muar, which is under the rule of the sultan of 
Johor, and through the last-named state to Johor Bharu, 
opposite the island of Singapore. 

Sve Straits Settlements Blm Book, iqo6 (Singai>orc, 1907); Straits 
Directory, jgoS (Singapore, 1908) ; Journal of the Straits branch of 
the Royal Asiatic Society (Singapore); Sir Frederick Weld and 
Sir William Maxwell, .severally, on the Straits Settlements in the 
Journal of the Royal Colonial Institute (London, 1884 and 1892); 


Henry Norman, The Fast East (London, 1894); Alleyne Ireland, 
The Fast Eastern Tropics (London, 1904); Sir Frank Swetteiiham, 
British Malaya (London, lyo(j); The Life oj Sir Stamford Raffles 
(London, 1856, 1898). (H. Cl.) 

STRALSUND, a seaport of Germany, in the Prussian province 
of Pomerania, on the west side of the Strelasund, an arm of the 
Baltic, li m. wide, which separates the island of Riigen from the 
mainland, 135 m. by rail N. from Berlin and 45 m. N.W, of Ros- 
tock. Pop. (1905), 31,813, of whom more than a fourth reside in 
the Knieper, Tribseeser, Frank en and other suburbs on the main- 
land. A steam railway ferry connects it with the island railway 
on Riigen, and so with Sussnitz, whence a regular steamboat 
mail scrv'icc affords communication with Trclleborg in Sweden. 
The situation of the tow'n proper, on a small triangular islet 
only connected with the mainland by three moles and bridges 
at the angles; has always rendered its fortification comparatively 
easy, and down to 1873 a fortress of tlic first rank. Since 
that year the ramparts have been Icvelh'd and their site occupied 
by public promenades and gardens. The defences of the place 
are now solely confined to the island of Diinholm, known down 
to the J3th century as Strehla or Strehlo, b'ing in the Sound. 
The quaint architecture of the houses, many of which present 
their curious and handsome gables to the street, gives Stralsund 
an interesting and old-fashioned appearance. The four Gothic 
churches of St Nicholas, ^ St Mary, willi a lofty steeple, St 
James and The Holy Ghost, and the fine medieval town hall, 
dating in its oldest part, from 1306 and restored in 1882, are 
among the more striking buildings. The last houses the pro- 
vincial antl(|uarian museum and the municipal library of 
70,000 volumes. There is a fine monument commtmiorating 
the war of 3870-71, 0110(1859) to the loeal patriot Ferdinand 
von Schill, and another (1900) to tlic pool and patriot E. M. 
Arndt. Among the. (‘ducational establishments of the place 
must lie mentioned the classical seliool (Gymnasium), founded 
in 1560, and a school of navigation. Tiie manufactures of 
Stralsund are more mis(a'llancous than extensive; they include 
machinery, playing cards, sugar, soap, cigars, gluvc.s, furniture, 
paper, oil and beer. Tlie trade is cliiclly confined to the .ship- 
ping of grain, fish, coal, malt and limber, witli some cattle and 
wool, and to the import of coal and tar, but late y tsars it has 
declined, despite excellent wharf accommodation anti a consider- 
able depth of water (12-15 ^^•)* i^tralsund entertains passenger- 
boat communications with Barth, Stettin, Rt)stot:k and LQbcck 
as well as with various small ptirts on the isle of Riigt n, 

Stralsund was founded in 1234, and, though several limes 
destroyed, steadily prospered. It was one of the five Wtmdisli 
towns whose alliant:e extorted from King Eric of Norway a 
favourable commercial treaty in 1284-1285; and in the 14th 
century it was scctmd only to Lubeck in tlie Hanseatic League, 
Although under the sway of the dukes of Pomerania, the city 
w’us able to maintain a marked degree of independence, which 
is still apparent in its municipal [irivilcgcs. Its early Pro- 
testant sympathies jilaccd it on the side of Sweden during the 
Thirty Years* War, and in 3628 it successfully rt;sisted a siege 
of eleven weeks by Wallenstein, who had sworn to take it 
** though it were chained to heaven.” He was forced to retire 
with the I0.SS of 12,000 men, and a yearly festival in the town 
still celebrates the occasion. After the peace of Wesli)halia 
Stralsund was ceded with the rest of Western Pomerania to 
Sweden; and for more than a century and a half it was exposed 
to attack and capture as the tvte-de-pont of the Swedes in con- 
tinental Europe, It was taken by Franco in 1807, and in 3835 
it passed to Prussia. In 1809 it was the .scene of the death of 
Ferdinand von Schill, in his gallant though ineffectual attempt 
to rouse his countrymen against ihv. French invaders. 

Sec Mohnike and Zober, Stralsundische Chroniken (Stralsund, 
1833-1B34) ; Israel,' Die Stadt Stralsund (Ecipzif?, 1893); Baier, 
Stralsundische Ceschichtcn (Stralsund, 19<J2); and T. Reisbaus, 
Wallenstein und die Belagerung Stralsunds (Stralsund, 1887), 


1 A remarkable scries o£ i4th*ccntury frescoes, in perfect 
condition, were disclosed in 1909 by the removal of the whitewash 
which had for centuries covered the interior of this fine church. 
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STRAMONIUM, in medicine, a drug obtained from the leaves 
and seeds of the Datura stramonium. Both contain an alkaloid 
known as daturine. From the seeds is made extractum stramonii. 
The tinctura siratnonii is made from the leaves. The physio- 
logical action of stramonium resembles that of belladonna, 
except that stramonium relaxes to a greater extent the un- 
striped muscle of the broncliial tubes; for this reason it is used 
in asthma to relieve the broncdiial spasm. Cigarettes made of 
stramonium leaves may he smoked or the tincture may be 
taken internall>*. Frequently the leaves powdered together 
with equal quantities of the powdered leaves of the Cannabis 
Indira and lobelia mLxed with potassium nitrate are burned in 
an open dish. The preparation gives off dense fumes which 
afford great relief to the asthmatic paroxysm. Numerous 
patent “ cures ” for asthma contain these ingredients in varying 
proportions. Daturine is used as daturinae sulphas. In acute 
mania it acts like hyoscyaminc in producing sleep. In large 
doses stramonium is a narcotic poison producing the weU- 
marked stages of exaltation of function, diminution of functional 
activity, and later loss of function, sinking into coma and 
paralysis. 

STTtANG, WILLIAM (1859- ), Fnglish painter and en- 

graver, was born at Dumbarton, N.B., on the 13th of February 
1859, the son of Peter Strang, builder. He was educated at 
the Dumbarton Academy, and worked for fifteen months in the 
counting-house of a firm of shipbuilders. He went to London 
in 187s when he was sixteen, and studied his art under Alphonse 
Legros at the Slade School for six y(?ars. Strang became 
assistant master in the etching class, and himself followed this 
art with great success. He was one of the original members 
of the Royal Society of Painter-Etchers, and exhibited at their 
first exhibition in i88r. Some of his early plates were published 
in the Portfolio and other art magazines. He worked in many 
manners, etching, dry point, mezzotint, sand-ground mezzotint, 
and burin engraving, and invented a draw-burin of his own. 
Lithography and wood-cutting were also used by him to re- 
produce his abundant imaginings. He cut a large wood- 
engraving of a man ploughing, that has been published by the 
Art for Schools Association. A privately produced catalogue 
of his engraved work contains more than three hundred items. 
Amongst his earlier works ^‘Tinkers/’ '‘St Jerome,^’ *'A 
Woman washing her Feet,’' an '' Old Book-stall with a man 
lighting his pipe from a flarc,^' and The head of a Peasant 
Woman,’* on a sand-grounfl mezzotint, may be remembered. 
Later plates .such as " Hunger,** ** The Bachelor’s End ** and 
" The Salvation Army ” cannot be forgotten. Some of his 
best etchings have been in series ; one of the earliest, illustrating 
William Nicholson's ballad of “ Akcn Drum,** is remarkable 
for delicate and clear workmanship in the shadow tones, show- 
ing great skill and power over his materials, and for strong 
drawing. Another good series was the “ Pilgrim’s Progress,** 
revealing austere sympathy with Bun van’s teaching. Coleridge’s 
“ Ancient Mariner ” and Strang's own “ Allegory of Death ” 
and the “ Plowman’s Wife,” have served him with suitable 
imaginative subjects. Some of Rudyard Kipling’s stories 
have been illustrated by him. loo, and Strang’s portrait of 
Kipling has been one of his most successful portrait plates. 
Other good etched portraits are of Mr Ernest Sichel, fine as a 
Vandyck, and of Mr J. B. Clark, with whom Strang collabo- 
rated in illustrating Baron Munchausen and Sinbad the Sailor 
and Ali Baha^ published in 1895 and 1896. Thomas Hardy, 
Henry Newbolt and many other distinguished men also sat 
to him. Proofs from these plates have been much valued; 
in fact, Strang’s portrait etchings have inaugurated a new form 
of reproductive portraiture. A portrait which is a work of art 
jmd can be reproduced a number of times without losing any of 
its art qualities is one ideal way of recording appearances, as 
such prints can be treasured by many owners. Strang pro- 
duced a number of good paintings, portraits, nude figures in 
landscape.s, and groups of peasant families, which have been 
exhibited in the Royal Academy, the International Society, and 
several German exhibitions. He painted a decorative series 


of scenes from the story of Adam and Eve for the library of 
Mr Hodson of Wolverhampton; they were exhibited at the 
Whitechapel exhibition in 1910. Some of his drawings from the 
nude model in silver point and red and black chalk are very 
beautiful as well as powerful and true. He also painted a number 
of landscapes, mostly of a small size. In later years he de- 
veloped a style of drawing in red and black chalk, with the 
whiles and high lights rubbed out, on paper stained witli water 
colour. This method gives qualities of delicate modelling and 
refined form and gradations akin to the drawings of Holbein. 
He drew portraits in this manner of many members of the 
Order of Merit for the royal library at Windsor Castle. In 
ii}02 Strang retired from the Royal Society of Painter-Etchers, 
as a protest against the inclusion in its exhibitions of etched 
or engraved reproductions of pictures. His work was sub- 
sequently seen principally in the exhibitions of the Society of 
Twelve, of the International Society, to which body he was 
elected in 1905, and of the Royal Academy. Strang was elected 
un associate engraver of the Royal Academy wlien that degree 
was wisely revived in 1906. (C. H.*) 

STRANGE, SIR ROBER’T (172T 1792), Scottish line engraver, 
descended from the Scottish family of Strange, or Strang, of 
Balcasky, Fife, was l.)orn in the mainland of Orkney, on the 
14th of July 1721. In his youth he .spent some time in an 
attorney’s office; but, having manifested a taste for drawing, he 
was apprenticed, in 1735, to Richard Cooper, an engraver in 
Edinburgh. After leaving Cooper in 1741 he started on his own 
a(!Count as an engraver, and had attained a fair po.sition w^hen, 
in 1745, he joined the Jacobite army as a member of the corps 
of life-guards. He cngra\'ed a half-lengtli of tlie Young Pre- 
tender, and also etched plates for a bank-note designed for the 
payment of the troop.s. He was present at the battle of Cul- 
lodcn, and after the defeat remained in hiding in the Highlands, 
but ultimately returned to Edinburgh, wtee,in 1747, he married 
Isabella, only daughter of W'illiain Lumisden, son of a bishop 
of Edinburgh. In the following year he proc(?eded to Rouen, 
and there studied drawing under J. B. Descamps, carrying off 
the first prize in the Academy of Design. In 1749 he removed 
to Paris, and placed himself under the celebrated Le Bas. It 
was from this master that he learned the use of the dry point, 
an instrument which he greatly improved and employed with 
excellent effect in his own engravings. In 1750 Strange returned 
to England. Presently he settled in London along with his 
wife and daughter, and superintended the illustrations of Dr 
William Hunter’s great work on the Gravid Uterus ^ published in 
1774. The plates wxre engraved from red chalk drawings by 
Van Rymsdyk, now' preserved in the Hunterian Museum, Glas- 
gow, and two of them were executed with great skill by Strange’s 
own hand. By his plates of the “ Magdalen ” and “ Cleopatra,” 
engraved after Guido in 1753, he at once established his pro- 
fessional reputation. He w'as invited in 1759 to engrave the 
portraits of the prince of Wales and Lord Bute, by Allen Ramsay, 
but declined, on the ground of the insufficient remuneration 
offered and of the pressure of more congenial work after the 
productions of the Italian masters. His refu.sal was attributed 
to his Jacobite proclivitie.s, and it led to an acrimonious corre- 
spondence with Ramsay, and to the loss, for the time, of royal 
patronage. In 1760 Strange started on a long-meditated tour 
in Ital)'. He studied in IHorence, Naples, Parma, Bologna, 
and Rome, executing innumerable drawings, of which many — 
the “ Day ” of Correggio, the “ Danae ” and the “ Venus and 
Adonis ” of Titian, the “ St Cecilia ” of Raphael, and the Bar- 
berini “ Magdalen ” of Guido, &c. — were afterwards reproduced 
by his burin. On the Continent he was received w'lth great 
distinction, and he w'as elected a member of the academies 
of Rome, Florence, Parma and Paris. He left Ital)' in 1764, 
and, having engraved in the French capital the “ Justice ” 
and the ** Meekness ” of Raphael, from the Vatican, he carried 
them with him to London in the following year. The rest 
of his life was spent mainly in these two cities, in the diligent 
prosecution of his art. In 1766 he w'as elected a member 
of the Incorporated Society of Artists, and in 1775, piqued by 



STRANGFORD- 

the exclusion of engravers from the Royal Academy, he published j 
an attack on that body, entitled An Enquiry into the Rise a fid , 
Progress of the Royal Academy of Arts at London, and prefaced 
by a long letter to Lord Bute. In 1787 he engraved West’s 
“ Apotheosis of the Princes Octavius and Alfred/' and was 
rewarded with the honour of knighthood. He died in London 
on the 5th of July 1792. 

After his death a sphjndid edition of reserved proofs of his engrrav- 
ings was issued; and a catalogue of his works, by Charles Blanc, was 
j)iiblisliccl in 1848 by Rudolph Weigel of Leipzig, forming part of 
Le Craveur en taille douce. 

Sec Memoirs of Sir Fohert Strange, Knt., and his Brother-in-law 
Andrew Lumisden, by James Donnistoun of Dennistoiin (1855). 

STRANGFORD^ VISCOUNT, an Irish title held by the family 
of Smythe, from 1625, when it was conferred upon Sir Tlionuis 
Smythe (d. of Ostenhanger and Ashford, Kent, until 

1869, when it became extinct. From Sir Thomas the title passed 
down to his descendant, Percy Clinton Sydney Smythe (1780- 
1855), who succeeded his father, Lionel, as 6th viscount in 1801. 
Entering the diplomatic service in 1802, Smythe represented 
his country at Lisbon, in Brazil, at Stockholm, Constantinople 
and St Petersburg, and in 1825 he was created a peer of the 
United Kingdom as Baron Penshurst. He had literary tastes, 
and in 1803 published Poems from the Portuguese of Camoens, 
with Remarks and Notes, Byron at this time describing him as 
“ Hibernian Strangford ” ; he died on the 29th of May 1855. 

Ills eldest son, George Augustus Frederick Percy Sydney 
Smythe (1818-1857), who now' became the 7th viscount, was i 
associated with Disraeli and Lord John Manners in the conduct 
of the “ Young England " party* He entered parliament in 
1841, and was undcr-sccrctary for foreign affairs in 1845-1846, 
losing his scat at Canterbury in 1852. In 1852 he fought a 
duel at Weybridge with Colonel Frederick Romilly (1810-1887), 
the last encounter of this kind in England. Like his father, 
Smythe had literary tastes, and he is thought to be the original 
of l)israeli’s Coningshy, In 1844 he wrote Historic Fancies, 
a collection of poems and essays, and his novel Angelo Pisani 
was published posthumously, with a memoir of the author in 
1875. As a journalist he wrote in the Morning Chronicle, 
lie died on the 23rd of November 1857, and was succeeded by 
his brother Percy Ellen Frederick William Sydney Smythe 
(1826-1869) as 8th viscount. 

Born at St Petersburg on the 26th of November 1826, during 
all his earlier years Percy Smythe was nearly blind, in con- 
sequence, it was believed, of his mother having suffered very 
great hardships on a journey up the Baltic in wintry weather 
shortly before his birth. His health through life was very 
delicate, but did not prevent his showing quite early most re- 
markable powers of mind. His education was begun at Harrow, 
whence he went to Merton College, Oxford. From the vcr\' first 
he gave proofs of extraordinary ability as a linguist, and was 
nominated by the vice-chancellor of Oxford in 1845 ^ student- 
attache at Constantinople. A very interesting account of his 
colleagues, more especially of Mr Almcrick Wood, who was a 
man of phenomenal capacity, was written by him later in life, 
and is to be found in the two volumes of his collected essays 
published by his widow'. While at Constantinople, where he 
served under Lord Stratford de Rcdcliffe, Percy Smythe gained 
a mastery not only of Turkish and its dialects, but of almost 
every form of modern Greek, from the language of the literati 
of Athens to the least Hellenized Romaic. Before he wxnt 
to the East he had a large knowledge both of Persian and 
Arabic, but until his duties led him to study the past, present 
and future of the sultan’s empire he had given no attention to 
the tongues which he well described as those of the international 
rabble in and around the Balkan peninsula. He made, while 
in the East, a careful study of these, and was the first English- 
man to sec that the Bulgarians w'ere much more likely than the 
Servians to come to the front as the Ottoman power declined. 
He avowed himself a Liberal in English politics, and those 
w'ith whom he chiefly lived w'ere Liberals; but he was not 
an anti-Turk| as so many Liberals afterwards became. On 
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I succeeding to the peerage in 1857 he did not abandon the East, 

, but lived on at Constantinople for several years, immersed in 
Oriental studies. At length, however, he rt?turncd to England 
and began to write a great deal, sometimes in the Saturday 
Revino, sometimes in the Quarterly, and much in the Pall Mall 
Gazette, A rather severe review in the first of these organs of the 
Egyptian Sepulchres and Syrian Shrines of Emily Anne Beaufort 
(d, 1887) led to a result not very usual — the marriage of the 
reviewer and of the authoress. One of the most interesting 
papers Lord Strangford ever WTote was the last chapter in his 
wife’s book on the Eastern Shores of the Adriatic, That chapter 
was entitled “ Chaos,” and was tlie first of his writings which 
made him widely knowm amongst careful students of foicign 
politics. From "that time forward everything that he wrote 
w'as w'atched with intense interest, and even when it wa.s 
anonymous there was not the slightest difficulty in recognizing 
his style, for it was unlike any other. He died in London on 
the ()th of January 1869, when his titles became extinct. A 
Selection from the Writings of I’iscount Strangford on Political, 
Geographical and Social Subjects was edited by his widow and 
published in 1869. His Original Letters and Papers upon 
Philology and Kindred Subjects were also edited l)y Lady 
Strangford (1878). 

Sec K. H. Fonblanquc, Lives of the Lords Strangford through Ten 
Oemrations (1877). 

STRANRAER^ a royal and police burgh and seaport uf 
Wigtownshire, Scotland. Pop. (1901)^ situated 

' at the head of Loch Ryan, an arm of the North Channel (Irish 
Sea), 59 m. S.S.W'. of Ayr by the Glasgow & South-Western 
raihvay, w'ith a station in the town and at the harbour. It 
lies 39 m. E. by N. of Larne in Co. Antrim, Ireland, with 
which there is daily communication by mail steamer. Stran- 
raer, (Tiginally called St John's Chapel, becuimt? a burgh of 
barony in 1596, and a royal burgh in 1617. In the centre 
of the town are the ruins of the castle of the 15111 century, 
occupied for a tinu^ by John Graham of Cllaverhouse, Viscount 
Dundee, w'hen he held the ofTux' of sherifT of Galloway (1682). 
The principal buildings within the parish are the old town-hall, 
now' used as a volunteer drill hall and armoury; the county 
buildings, containing the town hall and court house ; the 
academy; reformatory and the Wigtownshire combination poor- 
hou.Hc. Dairy utensils and implements are made; tlicre arc 
several nurseries; brewing and milling arc carried on, but 
the bulk of the trade is in farm and dairy i)ro(luce. Pier and 
harbour accommodation has been ( xtended and the shij)ping 
is brisk. The oyster beds, for whicli Loch Ryan w'as once 
noted, are not cultivated, but thc! fisheries (white fish and 
herrings) are still of some consequence. Three miles east of 
Stranraer is Lochinch, the residence of the earl of Stair, a modern 
stiucturc in the Scots Baronial style. It stands in grounds 
4000 iUTes in extent, which include the White and Black Lochs 
and the ruins of Cu-stle Kennedy, finely situated on the isthmus 
Itctw'cen the lakes. This castle was erected in the reign of 
James VI. for the earls of Cassilis, and passed into the hands of 
the Stair family in the i7lh century. It was struck by liglitning 
in 1716 and burned dow'n and never rebuilt. The estate is 
famous for its plantations and gardens, tlic pinetum con- 

taining the most representative collection of araucarias, deodars 
and other conifers in Europe. A mile south are the green 
mounds marking the site of the abbey of Saiilseat, foundc^d for 
Premonstralensian monks by Fergus, “ king " of Gallow-ay, 
early in the 12th century'. It stood on the banks of a small lo('h 
and" was knowm as the Monastery of the Green Lake from the 
mass of confcrv'ac w'ith which the water was continually covered. 
Four miles west by north of Stranraer ir. situated L(x:hnaw' Casth?, 
the ancient seat of the Agnews, w’ho were hereditary' .sheriffs of 
Galloway till 1747, when hereditable jurisdit tions were abolished. 
The five-storied embattled tower in the centre dates from 1426, 
and the modern mansions from 1820. On the coast. 7^ m. 
south-west of Stranraer by rail, lies Purtpatrick, formerly called 
Port Montgomerie. Owing to its proximity to Ireland (21 J m. 
to Donaghadec), it was for more than 200 years a starting-point 
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of the mail service between Great Britain and Ireland. In 
consequence, however, of the frequent violence of the south- 
westerly gales and other causes, the communication ceased in 
the middle of the 19th century, and the artificial harbour de- 
signed by John Rennie has gradually fallen into decay* The 
town is in repute as a holiday resort for its healthy climate 
and beautiful situation. 

STRASSBURG, or Strasburo (French Strasbourg), a town of 
Germany, the capital of the imperial province of Alsace-Lorraine 
and a fortress of the first rank, is situated in a fertile plain at 
the junction of the 111 and the Breusch, 2 m. W. of the Rhine, 
88 m. by rail N. from Basel, 370 m. S.W. from Berlin, 30 m. E. 
of the French frontier. Pop. (1890), 123,500; (1900), 150,268; 
(1905), 167,342. Since 1871 it has been the seat of government 
for the German territory of Alsace-Lorraine, and it is also the 
sec of a Roman Catholic bishop and the headquarters of the 
XV. Corps of the German army. It is surrounded by outlying 
fortifications and strategic works and contains a garrison of 
16,000 men of all arms. 

The town proper is divided by the arms of the 111 into three 
parts, of which the central is the largest and most important. 
Most of the streets in the heart of the city are narrow and 
irregular, and the quaint aspect of a free medieval town has to 
a considerable extent been maintained. The (luarters which 
suffered most in the bombardment of 1870 have, however, 
been rebuilt in more modern fashion, and the recent widening 
of the circle of fortifications, with the destruction of the old 
walls, has given the city opportunity of expansion in all direc- 
tions; thus, with the exception of Berlin and Leipzig, there is 
perhaps no town in Germany which (’an show so many handsome 
new public buildings as Strassburg. Of its older edifices by 
far the most interesting and prornimmt is the cath<^dral, or 
Munster, which in its present form represents the activity of 
four centuries. Part of the ciy'pt dates from 1015; 
shows the transition irom the Romanesque to the Gothic style; 
and the nave, finished in 1275, is a fine specimen of pure Gothic. 
Of the elaborate w(\st fayacle, with its screen of double tracery 
and its numerous sculptures, the original design w-as finished 
by Erwin von Steinbac’h (d. 1318). The upjx^r part of the 
fayadc and the tow ers w’cre afterwards completed in accorclanc^e 
with a different plan, and the spire on the north tower was 
added in 1435. This tower is 465 ft. high, being thus one of the 
highest buildings in Europe, and it commands a fine view. The 
cathedral has some fine stained glass, a s<’ulptured pulpit and the 
famous astronomical clock in the south transept; this contains 
some fragments of the clock built by the mathematician, Conrad 
Dasypodius, in 1574. The? Protestant church of St Thomas, a 
Gothic building of the 13th and T4th centuries, contains a fine 
monumtmi to Marshal Saxe, consider(*d the {‘bef d'mwre of 
the sc’ulptor, Jean Baptiste Pigalle, Other notable churches 
are the Protc^stant Temple Neuf, or Neiie Kirche, rebuilt since 
1870, and the Roman Catholic church of the Sacred Heart, 
erected in 1889-1893. 

The old episcopal palace, built in 1731-1741, was used for 
university purposes from 1872 to 1895; it is now the municipal 
museum of art. Other notable buildings are the Frauenhaus, 
with some interesting sculptures, and the Hotel du CommiTce, 
the finest Renaissance building in the town. The imperial 
palace, designed by H. Eggert in the P^orentinc Renaissance 
style, was built in 1889 1893; it is crowned by a cupola 115 ft. 
high and is ric'hly ornamented. The provincial and university 
library, w’ith over 800,000 volumes, and the hall of the provincial 
Diet {iMndesausschuss), built in 1888-1S92, both in the Italian 
Renaissance style, occupy the opposite side of the Kaiserplatz, 
and behind' the latter is the large new post office. Between the 
university and the library is the Evangelical garrison church 
(1892-1897), built of reddish sandstone in the Early Gothic style. 
The principal squares of the town are the Kaiserplatz, the 
Brogneplatz, the Schlossplatz and the Kleberplatz. Still to be 
mentioned are the Grosse Metzig, containing the Hohenlohe 
museum, the theatre, the town-hall, and the so-called Aubette, 
with the conservatorium of music. A new synagogue was 


completed in 1898, and the viceregal palace was entirely rebuilt 
in 1872-1874. The town has new law courts, a Roman Catholic 
garrison church, an iron bridge across the Rhine to Kehl and 
statues of General Kleber and of the printer Gutenlierg. 

The university of Strassburg, founded in 1567 and suppressed 
during the French Revolution as a stronghold of German senti- 
ment, was reopened in 1872; it now occupies a site in the new 
town and is housed in a handsome buiWing erected for it in 
1877-1894. This is adorned with statues and frescoes by 
modern German artists, and has near it the chemical, physical, 
botanical, geological, seismological and zoological institutes, also 
the observatory, all designed by Eggert and built between 1877 
and 1888. On the south of the old town arc the various schools, 
laboratories and hospitals of the medical faculty, all built since 
1877. The university, which has six faculties, is attended by 
about 1400 students and has 130 professors. Other educa- 
tional establishments are the Protestant gymnasium, founded 
in 1538, various seminaries for l(,*achcrs and theological students 
and numerous schools. 

The chief industries of Strassburg arc tanning, brewing, 
printing and the manufacture of steel goods, musical instru- 
ments, paper, soap, furniture, glov(^s and tobacco. To these 
must be added the fattening of geese for Strassburg’s cele- 
brated pates de foie gras, which forms a usc^fiil source of income 
to the poorer classes. There is also a brisk trade in agricultural 
produce, hams, sausages, coal, wine, leather goods and hops. 
Tlie development of this trade is favoured by the canals which 
connect the Rhine with the Rhone and the Marne, and by a new 
port of 250 acres in extent with quays and wharves on the 
Rhine, which has been constructed since 1891. 

Strassburg has always been a placte of great strategi(^al impor- 
tance, and as such has Iwen strongly fortifi(^d. The pentagonal 
citadel constructed by Van ban in 1682 1684 was destroyed 
during the siege of 1870. The modern German system of for- 
tification consists of a girdle of fourteen detached forts, at a 
distan(!e of from three to fiv(? miles from the c(mtrc of the town. 
Kehl, the tete-de-pont of Strassburg, and several villages are 
included within this enceinte, and three of the outworks lie 
on the right bank of thc^ Rhine, in the territory of J 3 adcn. In 
case of need the garrison can lay a great part of the environs 
under whaler. 

The site of Strassburg was originally occupied as a Celtic 
settlement, which was captured by the Romans, who replaced 
it by the fortified station of Argeutoralum, afterw'ards the head- 
quarters of the eighth legion. In the year 357 the emperor 
Julian saved the frontier of the Rhine hy a decisive victory 
gained here over the Alamanni, but aliout fifty years later the 
whole of the district now called Alsace fell into the hands of 
that people. Towards the end of the 5th century the town 
pass(^d to the Franks, who gave it its present name. The famous 
** Strassburg oaths ’’ between Charles the Bold and Louis the 
German were taken here in 842, and in 923, through the homage 
paid by the duke of Lorraine to the German king Henry I., 
began the connexion of the town with the (German kingdom 
which was to last for over seven centuries. The early history 
of Strassburg consists mainly of struggles between the bishop 
and the citizens, the latter as they grew in wealth and power 
feeling that the fetters of ecclesiastical rule were inconsistent 
with their full development. This conflict was finally decid(td 
in favour of the citizens by the battle of Oberhausbergen in 
1262, and the position of a free imperial city whi(^h had been 
conferred upon Strassburg by the German king, Philip of Swabia, 
was not again disputed. Tliis casting off of the episcopal yoke 
was followed in 1332 by an internal revolution, which admitted 
the gilds to a share in the government of thii city and impressed 
upon it the democratic character which it bore down to the French 
Revolution. Strassburg soon became one of the most flourish- 
ing of the imperial towns, and the names of natives or residents 
like Sebastian Brant, Johann Tauler and Geiler von Kaisersberg 
show that its eminence was intellectual as well as material. 

In 1349 two thousand Jews were burned at Strassburg on a 
charge of causing a pestilence by poisoning the wells. In 1381 
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the city joined the Stiidtebund, or league of Swabian towns, 
and about a century later it rendered efficient aid to the Swiss 
confederates at Granson and Nancy. The reformed doc:trines 
were readily accepted in Strassburg about 1523, its foremost 
champion here being Martin Biu'er, and the city was skilfully 
piloted through the ensuing period of religious dissensions by 
Jacob Sturm von Sturmeck, who secured for it very favourable 
terms at the end of the war of the league of Sclimalkalden. 
In the Thirty Years’ War Strassburg escaped without molestation 
by observing a prudent neutrality. In i68t, during a time of 
peace, it w’as suddenly seized by Louis XIV., and this un- 
justifiable action received formal recognition at the j)eace of 
Ryswick in 1697. The immediate effect of this change was 
a partial reaction in favour of Roman Catholicism, but the 
city remained essentially German until the Frc^nch Revolution, 
when it was deprived of its privileges as a free town and sank 
to the level of a French provincial capital. In the war of 1870-71 
Strassburg, with its garrison of 17,000 men, surrendered to the 
Germans on the 28th of September 1871 after a siege of seven 
weeks. The city and the cathedral suffered (considerably from 
the bombardment, but all traces of the ha^'oc have now disap- 
peared. Before the war more than half of the inhabitants sj)oke 
German, and this proportion has incTctased greatly of recent 
)'cars, owing to the large influx of pure German elements into 
the city and the almost complete reconciliation of the older 
inhabitants to the rule of Germany, 

Th(5 bishopric of Strassburg existed in the days of the Mero- 
vingian kings, being probably found(‘d in the 4th century, and 
emliraced a large territory on both banks of the Rhine, which 
was aft(Twards diminished by the creation of the bishoprics 
of Spires and Basel. The bishopric' was in th(? archdiocese 
of Mainz and the? bishop was a prince of the empire. The 
episcopal lands were annexed by France in 1789 and the sub- 
sequent Roman ('atholic bishops of Strassburg discharged 
spiritual duties only. 

For the history ol tht' bishopric' see Gnindidior, Histoire de Vffflisie 
ct de$ hCques^-princrs de Strasbourg (Strassburg, 1775-1778) ; Cdocklcr, 
(ieschichte des It i stums Strasburg (Strassburg, 1879 1880): and J. 
Fritz. J)us Terri tor ium des Bistums Straslnirg (Slrassburg, 1885). 

I'or the city see the Strnssburger Chyoui/u'ii, edited by Jtegel 
(Leipzig, (870 1871); the Ihkunden und A hten drr Stcult Strassburg 
(Strassburg, 1879 s{h|.) ; G. Schiiiullcr, Strnssburgs Blutc ini /jf. fahr- 
hundnrt (Strassburg, 1875); Schrickcr, Zur (ieschichte der VnivhsiUU 
Strassburg (Strassburg, 1872); J, KiiuUer, Das goldene liuch von 
Strassburg (V^icJiina, i883-j 8S(>); H. laid wig, Deutsche Kaiser und 
Kiniige in Strassburg (Strasslnirg, 1880); A. Seyboth, Strasbourg his- 
inrujiie (Strassburg, i8g^); and C. Stahling, Histoire contemporainc 
da Strasbourg (Nice, 1884 secj.). 

STRATA-FLORIDA {YsfradfUtr), the ruins of a celebrated 
(.'istercian abbtty of ( ardiganshire, NA’ales. situated amidst wild 
and beautiful S(’enery near tbc source of the river 'IVifi. The 
abbey is 2 m. distant from the village of Ponlrliydfendigaid 
(bridge of the blessed ford) on the Teifi, and about 4 m. from 
the station of Strata-ldorida on the so-called MaiK’hesier and 
Milford branch line of the Great Western railway. The existing 
remains are not extensive, but the dim(fnsions of the church. 
213 ft. long by 61 ft. broad, are easily traceal)lc,and excavations 
made at difftTcnt time's during re(’(*nl years ha>e brought to 
light encaustic tiles and otht?r objects of interest. The most 
prominent feature of the ruined abbew is the elaborate western 
portal of the e'hiire’h, whie’h is regarded as a unique specimen 
of the transitional Norman-Knglish are’hitee'tiire of the i2lh 
e entury. A fine silver seal of the abbey is preserved in the 
British Museum. 

Founded and generously endowed in 1164 by Rhys ap Griffith, 
prince of South VVale.s, the Cistercian abbey of St Mary at Strala- 
Florida (which was probably a revival of an older monastic 
house on or near the same site^*) continued for over a centur>* 
to be reckoned one of the wealthiest and most influential of the 
Welsh religious houstis. It was much favoured by Welsh bards, 
nobles and ])rinces, several of whom W'ere burie*d in the; adjoin- 
ing ccmeler)'; and in its librarx’* we^re de‘positeei many official 
dcM'uments and rm)rds of the native princes. In 1138 Llewelyn 
ap lorwerth, “ the Great,’’ summoned all his vassals to this 


spot to do homage to his heir, afterwards l^ince David IL 
The abbey suffered severely during the Edwardian wars, and 
in or about 1294 a large portion of its buildings was destroyed 
by fire, though whether as the result of accident or design 
remains unknown ; in any case Edward I. gave a donation of 
3^75 towards the restoration of the fabric. During Owen 
Glendower’s rebellion in Henry iV.'s reign the abbey was held 
for some months by Harr}^ of Monmouth (Henry V.) with a 
body of troopers. With the extinction of W elsh independence 
the abbey lost much of its wealth and influence, and at the 
dissolution of the monasteries its gross revenue was returned 
at only £122, fis. 8d. a year, one Richard Talley being its last 
al)bot. The fabric of the abbey and its surrouneiing lands came 
into the possession of the Stedman family, wliose 1 7tli“century 
mansion, built out of materials from the monastic buildings, 
has long been used as a farmhouse. 3 iy marriage the abbey 
and the estate of the Stedmans passed into the' possession of 
the family of Povvell of Nanie*os. 

STRATEGUS {(rrparrjyoi), Strictly the Greek word for a 
general, or offiexr in (command of an army, hut frequently the 
name of a state officer with much wider functions. Such an 
oftice'r is found in many Greek states, the best known beiing the 
Athenian strategus, originally a military official, whose functions 
gradually deiveloped until, in the latter half of the 5th century 
R.C., he became the most important magistrate in the state. 
Ace!ording to Aristotle's Constitution of Athens iv., the offiex! 
existed in the time; of Dracoanel the ejualification was property 
to the value of 100 minac (/.c. ten times as high as that for 
the archonship) ; but it is certain that until the end of the 6th 
century the archon (e/.z^) was the most important state official. 
If, as is probable, the chapter in the Constitution is a forgery 
(see DRAce')), we may conclude that the Strategia (board of ten 
generals) was a result of the tribal syst<‘m of (!l(;isthenes, and 
that the college is to be ascrihe'd to the year 501 R.c. Some 
maintain that Cleisljuines himself created it, but the evidence; 
{Ath. PoL xxii.) is against tliis. At all e;v(‘nts, as late; as the 
battle of Marathon the; head of the army was the rol(;march 
(sec Archon). It follows that the .strate'gus was, until 487 n.c., 
subordinate to the* Folcman;!!. 'I’hc tribal unit w'as repre- 
sented in the; army bv the taxis, and ca(;h taxis was led by a 
strategus. After the J^;rsiari Wars the command of the; taxis 
passed to officers called taxiarchs, wlio acted as e'olonels under 
the strategi. If Herodotus may be; trir ied, the command of 
the army, at the time of the battle f)f Maralhon, i)asscd to the 
strategi in turn from day to day. No trace of this system, 
however, is to be found in the subsequent history. ]t was the 
customary practice in the* 5th e'enlury to appoint a certain 
number of llu* generals, usually three or five, f(,ir a paiiiciilar 
field of operations, and to assign the; chief command to one; of 
them. Exceptions to this rule are found in llic wedlknown 
instances of the Sicilian expedition (when 1 he; thre.- e'ommanders, 
Nicias, Alcibiadcs and Lamachus werre? gi\C'ii co-ordinate powers), 
and of the; battle of Arginusae, when the ((unmand was divided 
among the whole board. In crise's such as llu; Samian revolt, 
the outbreak of the Peloponnesian War or that wiiicli led to the 
recall of Alcibiades, wt; find the whole board subordinated to 
a single memb.er (c.g. Pericles or Alcil»ia(ler;). Originally each 
strategus was cleicted l)\ and out of the triljc he commanded 
{Ath. PoL Ixi.), and it may probably be inferred from Plutarch 
{<?/;7/YW, \ iii.)that this system pn.vailejd !is late as the aredion ship 
of Apse*f)hi()n (469 B.c.). Jn the 4th century, however, the .strategi 
were elected out of all the e ilizen body irn;spt;ct ivc of tribes; 
the change must have occurred between 470 and 440 n.c., 
because in the latter year, and again in 433, one^ of P(;rie’l s’ 
colle;ague;s was Diotirnus, a member of his ow'n tribe (cf. Alci- 
biadcs and Adeomantus in 408 b.c.). But from Xenophon 
{Memorab. iii. 4) we learn that one strategus was still e;lected 
by each tribe, i,e, each strategus represented a tribe, though 
he might not be; a membe^r of it. Though the strategi were the 
nominal heads of the army, it is important to notice that they 
had no power to choose their taxiarchs, wlio, like the strategi, 
W'ere elected by the tribes they w(;re to ('ommand. It was only 
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as Tow as the lochagi (commanders of Xo'^ot, companies) that 
the Ecclesia allowed them to select. l^Vom the CotistiMion 
(Ixi. 3), however, it appears that in the 4th century, at any rale, 
the lochagi were appointed by the taxiarchs, not the sirategi. 
By a gradual process in the course of the 5th century the regi- 
mental command was transferred to the taxiarchs, the strategi 
thus becoming general onicers in command, while they at the 
same time acquiretl important political functions (see below). 
On the other hand the strategi (M)mmandcd by both land and 
sea, and thus held tlie power divided at Sparta between the 
kings and the nauarchus (admiral). 

In the course of the 5th century the powers of the strategia 
were increased by important politi(‘iil functions, especially in 
fore.gn affairs ; hence the olhcc, unlike that of the archon 
remained on in its original elective character and was held by 
the most important men (c.g. Pericles, Nicias, Alcibiades). 
Owing to the fact that the Houle was the chief administrative 
body, it was necessary to bring the strategi into ( lose connexion 
with it; it was, thcTeforc, provided that they, though rot 
members, should be allowed to attend its meetings and to bring 
motions before it. As the Poule of one year rarely contained 
members of the previous Boule, the strategi acquired great 
power from the fact that they were frequently re-clectecl for 
many years together, and so had greater experience* and con- 
tinuity of policy. Secondly, in the Kcclesia, the strategus had 
the advantiige over the ordinaiy^ <‘itizen that his business look 
precedence (the m(?etings always d’seussed first the question 
of national defence) and that he ('oiild in cases of emergency 
convene a spei’ial meeting (cf. Thuc. ii. 59 and iv. it8). 

Many historians in dealing vitU the strategia have been misled 
by mod(!rn analogies, 'I’hc strategia was, for example, by jk> means 
analogous to the British cabinet, which (i) lias collective n.'sjwmsi- 
hility and (2) is executive in the sons<^ that its jn<?mbers are heads 
of state dcpartmtiiits. I'ln* strategi had no such character sties; 
their influ(;nce ovct the Hcch'sia in voting v’as mert^ly that of a : 
private citizen; th(‘re was no colh'ctivi^ res])onsi bilily, no unanimous j 
jwlicy. iNor was th(‘ strategia a h-nign ottice, though it clearly j 
performed a ministerial act in attac'.hing its signature to ir(‘atit‘s. 
In general it had no i^owith of originating m'golialion, but merely 
carried out th(? ])sephism of tile Kcclesia. It was their relation to 
th(5 em])ire which gave the strategi their authority. It was tlu'y 
wlio t(»ok the oath on behaU of Athens when an alhanci* was 
concluded, and their advice would have s])ccial weight in settling 
the; terms of the? treaty anel the amount of tribute to be paiei. 

'I he-y were not, inel()(;d,'comi)e*lled to submit a l>udgt?t, nor did an 
adve;rse vote by the* Jtcclesia iin'olve tlieir rcsignaiiem. On the* 
authority of Plutarch it has been asserted that there was always a 
j)rc-sidcnt of the; strategic cedlego, and tliis may wedl have beeirUie 
case, during the Persian Wars (Themistoedes, ’480; Aristides, .^78). 
'J'he three alleged occasions in the; later ye^ars of the; j>th century 
when a single strategus was in alisoliite authority (see above) wt;fe 
all critica.1 euxasions anel in no way re])resent the; normal condition 
of ailairs. It is abunehiiitly clear that Pe'riedes owe»el his long 
ascendancy to his j)(.T.sonal force*, not to the constitutional aulhe)rity 
ol his ofi'jcc. Theiugh at first the strat(;gi actejd as a single 
boely, in the 4th ce;iilury and later special dutie;s were assigm;d 
to i)artie:ular meml^e’rs of the board. Thus we hear of .strate*gi 
rous /Wx/roy, M tV frrl rhs (rv^fioptas, and 

in.script.ions of the 3rel e;entury rc;fer to olhe;rs. Unde.’r the Roman | 
domination the strategus iwl rh H^a was the; chief stale officer, j 
'idle; law of the cm])crfjr Hadrian regareling the e?xi)e>rt of oil te) Athens 
spe.-alcs e)f him as managing the corn sn]>])ly anel presiding over the 
e*(lucation of the JCj)he;bi. In ge*neral, their duty was still mainly 
the ff)reign policy, otfemsive and defensive, e)f Athens ; they nemii- 
jiated trierarchs, and, ii any nominee refused to stTve, brought j 
him before the He;liaea to el(;fe;nd his (;ase. 'J'hey had powers of life | 
and deiath over the army in the; fielel -even a tiicrarch might be? 1 
put in ire)ns by a strategus. They pr(;sidcd o>'er certain religious j 
}(!sti\'al.s and ])Voces.sions, and apj)ear to have be*(*n responsible for j 
the; ])rotection (.)f the corn supply. ! 

AuTHouiTiEs : ^~A. H. J. CJreenidgc Handbooh of Gnch Con- I 
stitutional History (T.ondf>n, 1896), esj^ccially on the; ejuestion of the i 
pre.-sidency, j). 253; Gilbe rt, Greek Constitutional antiquities (Eng. j 
trans., 1895): Hauvc‘tte' He;snaiilt, Les StraU^es athiniens (Paris, 
3885); Beloch, D, att. PoHtik seit Per ikies, ])j). 276, 277; Paulus, 
Proqv* e. Maulhronn (1883, 34 seq.); .Aristotle's Constitution of Athens, 
passim, but cspe;cially iv.,'xxii., Ixi.; the general historie;s of Gn*ecc 
- Busolt, Meyer, Bury, Grotc (ed. 3907). (J. M. M.) 

‘ All works written prior to 1891 must be read in the light of the 
Constitution of Athens, 


STRATEGY, a term literally meaning ** the art of the leader 
or general’’ (Gr, arpary^yo^). In the strict sense the word 
‘^strategy” w'as originally introduced into European military 
literature about the opening of the 18th century, when the 
practice of warfare had settled down into an established 
routine, and the need of some term arose which should express 
that peculiar quality of a general’s mind which rendered victory 
the almost certain consequence of his appearance in the field. 
As at that period only some small departure from established 
pre(!edent. — a trick or stratagem- could turn the scale between 
armies of about equal power, the idea of a ruse became con- 
nected with the word, and the essential quality in the general’s 
personality which alone rendered ruses practicable, or guaran- 
tc(‘d .succc.s,s in iheir execution, passed out of men’s minds, 

1 until llie gradual disappearance of these mctliods in the 
I Napoleonic pc'riod focused attention again on its essential 
; meaning, ix, the art of the leader. Then the term strategy ” 
j b(‘<?anie limited as a technical term to the practice of the art 
I of war by an executive ag(*nl of a supreme government,” or in 
j Moltke s words, “ the practical adaptation oi the means placed 
I at a general’s disposal to the attainment of the object in view.” 

1 This definitiun fixes tlie resp(msibility of a c mmand(;r-in“Cliief 
I to the govcrnnnmt he servt^s. He cannot lie h(*ld answerable 
j for the ** m(;ans,” not even for the training of the means ” 

I for a particular operation, unless he be a])pointcd to his task 
I in adccjualc lime. He is charg<‘(l with their employment 
within the limits of the theatre of operations assigned to him. 
If he considers the means pku'cd at his disposal inadequate he 
need not a<‘C(pl the position off(‘red him, but he steps beyond 
his province as ji strategist if he attem])ls to dictate to the 
government what, in tlie widest .sense, the means supplied to 
him .should be. 

8in<‘c, however, the ‘'means,” ix. the conditions of the pro- 
blems presented by war, are su))jcct to infinite variation (climate, 
topography, (‘(juiiMnent, arms and men, all being liable to col- 
lective or independent cliange) it is (‘leiir that their employment 
can never be induced to a scicn(‘e,'’ but must retain to the full 
! the (‘haractcri.stics of an "art.” This distinction is c.ssential, 

' and must be borne in mind, for no soldier can expect to 
become a Napoleon merely l^y the study of that great stratc- 
, gist’s campaigns. But if he. lack practice and experitmee, and 
j above all geniu.s, the man who iieglc(‘ts such teachings as the 
I contemplation of the works ol liis predecessors can supply does 
I so at his otvn peril; c.nd w-hen, as in the case of the soldier, the 
i w’hole destin}' of an (‘iiipirc may depend on his action, he must 
I b(* bold indeed who W'ould neglect all po.ssible precautions. The 
I ca.se.s for stuch’, however, rest on yet broader foundations, for, 
j though theory deduced from history (;an never, from the nature 
! of things, formulate posilit'e prescriptions, it can at any rate 
I enable the student to tlirow off the chains of convention and 
I prepare his mind Lo balance the conflicting claims of the many 
j factors tvhich at every moment clamour for .special recognition. 
To understand the subject thoroughly it is necessary to 
follow in .some detail the suc<'e.ssivc .stages of human evolution. 
From the earliest times the defeat of the fighting men of a race 
has been the most certain road lo the acejuisition of its wealth, 
or the trade conditions on which that wealth was based. 

To dtjfeat an enemy it was fir.st necessary to inarch to meet 
him, and during that march the invaders must eithtjr live on 
the country or carry their own food. If the defender drove off 
the cattle and Vmrnt the crops, the latter alternative was forced 
upon them. ’I'hus, since the supplies whicli could be carried 
were of necessity small, the defenders had only to create or 
utilize some passive obstacle for defence which the invaders 
could not traverse or destroy in the limit of time (fixed by the 
provi.sions they carried) at their disposal, to compel the latter to 
retire to their own country. Every sedcntaiy^ nation, therefore, 
had a fxed striking radius which could only be extended by the 
exercise of incenuity in the improvement of means of transport, 
ix, carts and roads. 'I'lie existence of roads, hotvever, limited 
the march of an invader to certain directions, and hence it be- 
came possible for the defender to concentrate his efforts for their 
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defence on certain points, in fact, to create fortresses, greater 
or less in proportion to his fear of the enemy and his intelligent 
appreciation of the degree of sacrifice it was worth while to 
make to obtain security. A barbarian horde could be stopped by 
any barrier which could not be set on fire or escaladcd without 
ladders or appliances. Ruses, such as the wooden horse of 
Troy, then became the fashion, and these had to be met by the 
cultivation of a higher order of intelligence, which naturally 
throve best in a crowded community, where each felt his 
dependence on his neighbour. Thus, for ages, the fort or fortress 
limited barbarian encroachments, and made possible the growth 
of civilization in the plains. Ultimately, when the civilized 
communities grew into contact with one another, developed 
antagonistic interests, and fell out with one another, intelligence 
was brought to bear on both sides, and the assailant met fortifi- 
cation with siege-(Taft. Then the whole cycle worked itself out 
again. To carry out a siege, men in numbers had to be concen- 
trated and fed whilst cemcenirated. The stores for altiu'k were 
also heavy and diflicult to com'ey, hence loads developed in- 
* Teased importance, and troops had to be abstracted from the 
lighting force to protect them. Thus again a limit of striking 
radius was fixed for the invader, and in proportion as the 
dimensions of the invaded country exceeded this radius, and its 
people made the requisite sacrifices to maintain their fortifica- 
tions in ()rcl(T, the conlinued existence and growth of the smaller 
country was assured. Broadly, this equilibrium of forces 
remained for generations; the smallest states were eaten up, 
the larger ones continued to exist side by side with far more 
powerful enemies, hut only on condition of their readiness to 
make the requisite sacrilicc of their personal liberty and the 
property of their const itu<‘nt units. 

Then came the introduction of gunpowder and of siege 
artillery, and a fresh readaptation of conditions, which culmin- 
ated in the Netherlands during the 17th century and forms the 
starting-point of all modem practice. 

Essentially the chang(; consisted in this, viz. that in .spite of j 
the superiority of llie cannon-ball to the battering-ram, yet to 
attack a wall effectively many guns had to he employed, and 
while the duration of the siege was enormou.sly shortened, a far 
grcat(T strain was thrown on the line of supply, for not only did 
guns weigh as much as their predecessors but Ili(*y could expend 
their own w’eight of ammunition in a day. Hence the impor- 
tance of good roads became enhanced and correspondingly the 
incentive to attack the fortresses which guarded them. In (’om- 
parison to the money devoted to modern armies, the sums sunk 
on passive defences during the i6th and 17th centuries were 
col()s.sal^ but they could not keep pace with the progress of the 
attack, and once more frc.sh readjustment of means to end became 
necessary. The obvious course was to carry the war into the 
encmy\s country from the outset, but since this transferred the 
burden of the siege upon the aggi-essor, the latter was compelled 
to develop the standing mercenary army, as feudal levies could 
not kct‘p the field long enough to reduce a fortress. Mercenary 
armies, how^ever, were difficult to keep together. Tlicy had to be 
tactfully commanded to ensure contentment, and alknved to main* 
tain social order amongst themselves, and the prospc(T. of loot 
while ( n active sersdee had to be held out to them. ^ The sack 
of a city bc?came thus the absolute and undeniable right of the 
soldiers. If in this or any other way their employer broke his 
contract, individuals promptly deserted to the other side. But 
this right of sack led to a recrudescence of the .spirit of rt*sistance 
in the fortresses (War of Dutch Independence and Thirty Year?/ 
War), and hence to a reaction in favour of greater humanity in 
warfare. But this was only obtained by the concession of a 
higher scale of pay and comfort to the men, which again threw 
an increased strain upon the communications, and also upon 
the treasure chest of their employer. 

The growth of the mercenary .system, and the facility with 
which such men could and did change their allegiance, led very 
rapidly to almost complete uniformity in the composition, 
training and tactical methods of all armies. Every one kne%v 
in advance the degree of effort liis adversaiy' proposed to put 
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forv'ard in the next campaign, and made corresponding prepara- 
tions to meet him. Practically the king desiring to make war 
submitted hi.s idea to the best-known generals of his day and asked 
them to tender for its exeaition. 'J'lie king, on his side, generally 
agreed to find the bulk of the labour — his standing army, re- 
inforced by auxiliaries to any desired extent — and, as in the case 
of a medern government contract, tjie lowest tender was almost 
invariably accepted, with a pic'us exhortation to the successful 
competitor to spare his employer s troops to the best of his 
ability. Thus the opposing generals took ihe field, each equally 
fettered by the conditions of his tender. But two sucli armies, 
alike in almost every respect, were far too closely matched to 
be able easily to gain a de(’ision in the open field. Once they 
were committed to a l>attlc it was impossible to separate them 
until sheer physical cxjiaustion put a .stop to the slaughter, and 
these highly trained men wer.j difticult and cx])cnsive to replace. 
Naturally, then, the generals sought to destroy the existing 
equilibrium by other means. Primarily they took to strong 
intrenchments, but the building of these being a matter of time, 
the communications grew in importanev and attempts against 
them became more serious. One side or the otluT, consequently, 
to cover its communications, so extended its front that at 
length lines stretched right across whole frontiers till their Hanks 
rested on the sea, or on some great fortress or neutral Icn'itory. 
'Jhc two armies would then face one another for months, each 
exhausting every devicx* to induce the other to concentrate on one 
p.irt of his front whilst an attempt w'as made ])y a lapid move to 
carry a relatively unguarded point elsewhcTc, Marlborough’s 
surprise of the Ne plus ultra lines (see Spanish Suc’CESSIon). 
During siurh f)eri()ds of immobility the works grcAv to the .solidity 
of permanent fortifications, with wide and deep dit(‘h(‘s, and 
with every obstacle known to engineers, whilst to render them 
defensible by Ihc minimum niimbtr of muskets they were laid out 
so as to cross lludr fire over and over again opposite every weak 
point in their tracing. No amount of battering (H)uld alter their 
general trace, and so Ihty remained deferisilde as long as their 
garrisons could be trusted to line Iht^ parapets at all. Tliis state 
of things must Jiave continued until j)r()gre.ss in artillery had 
evolved a weapon with .sufficient atxairacy and shell power to 
drive the defenders from tlieir parapets and keep them away till 
the last moment preceding assault, liad not fresh factors evolved 
themselves from causes at work under totally different topo- 
graphical limitations and conditions. 

First amongst those comes the accession to the throne of 
Prussia of a king who was coinmander-in-chicf of his owti army, 
and us such responsible to no one for the iis<i he chose to make 
of it. This would really remove him at once from the category 
of .strategists in the restricted sense in which the term is now 
employed, but since no convenient word exists to (lefinc the 
actwm of a ruler pla\'ing the double ptirt of solditT and governor, 
it is convenient both in his case and in that r)f Napoleon to use 
the expression to cover the wider sphere. 1’he permanence of 
the tissociation betw o(‘n king and army enabli d h Yedcrick the 
Great to train his men specifically for tlic work he intended them 
to perform. Realizing to the full the value of the foundation 
laid by his father in developing to its utmost the fire jx)wer of 
the infantry, he devoted sjiticial attention to imparling to them 
a .skill and rapidity in manoeuvre which ensurtxl that in the 
open field his generals would always be able to place the muskets 
at their di.sposal in the be.st p(;sitiuns relatively to the enemy; 
and his cavalry were trained I0 such a pitch of mobility and 
precision in drill that tlioy could Ixj relied on to arrive^ at the 
appointed time and placx; t<j reap the fruits which the infantry 
fire had .sown. To tliesc startling innovations iha Austrians had 
no new ideas to oppose. The old school, the survival of the fittc.st 
in the special theatre of its growth, i.e. the Netlicrlaiids and the 
Rhine, could not deal with the complete change in topographic 
.surroundings — the far wider area of operations, the comparative 
scarcity of fortresses and the general practicability of the 
country for the movement of troops — not trains — off the roads. 
Frederick, relying absolutely on the intrinsic superiority of his 
army, knew that if he could catch his enemy in the open victoxy 
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was a forejrone conclusion. If the enemy, in accordance with 
precedent, fortified a position, a threat to his communications 
would force him to come out on pain of being surrounded 
(Pima 1756, Prague 1757). He followed this principle (see Seven 
Years^ War) until the accession, first of France and the South 
German states, and afterwards of Russia, to the list of his 
enemies competlcd him to give one enemy time to prepare a 
position whilst he was engaged against another. Before 
deliberately prepared positions his men were shot down in 
thousands, as they would have been in the Netherlands, 
and at length he was compelled, for want of an adequate 
artiller\% to adopt the same procedure as his adversary. Thus 
the war ultimately came to an end by a process of mutual exhaus- 
tion. But it had brought out conspicuously the value of 
highly disciplined soldiery, and a fresh fetter was prepared for 
those on whom, after Frederick's death, the responsibility 
of command was to fall, and practically all Europe went back 
to the warfare by contract of the previous generation. 

Mcanvrhile in Fran(‘e events were at work preparing the 
instrument Napoleon was destined to wield. Contrary to the 
prevailing opinion amongst modern historians, it is the fact 
that at no time in histor}' was the art of war, and of all things 
appertaining to it, more closely studied than during the last 
years of the old royal army of France. Gribcauval paved 
the way for the creation of the artillery destined to win for 
Napoleon his greatest victories, and authors and generals such 
as the prince de Ligne {q.v,), the due de Broglie, Guibert {q.v,), 
Bosrogcr, du Teil and many others, pointed out clearly the line 
reform must take if the existing deadlock between attack and 
defence was to be removed ; but none could suggcist the first 
practical stej)S to apply, bec'ause the existing conditions were 
too closely interwoven and consolidated. In fact reform was 
impossible until the dissolution of society itself gave its ultimate 
particles freedom to combine in more suitable formations. 
Broadly, however, all were agreed that the protracted and inde- 
cisive operations of former wars were economically disastrous. 
A crushing and decisive victory was the aim for which all should 
strive; as a first step towards this object decentralization of 
command was essential, for freedom of manatuvre, the only 
answer to Froderician methods, was impossible without it. 
This led to tlic idea of the permanently organized division 
of all arms ; and events had reached this point when the 
deluge of the Fren(!]i R(‘V()lution overwhelmed them, and in face 
of a coalition of all Europe it became necessary to build up a new 
army from the ver>' foundations. The steps by which it was 
sought to provide the men arc dealt with in the article Con- 
scription; it is only necessar}’ to point out here that it was not 
till 1799 tlial the laws became sufficiently defined to ensure a 
regular annual increment of recruits, and it was this regularity 
of supply, and not the fact that compulsion was needed to 
enforce it, which rendered expedient the complete revolution 
in warfare whicl^ Najioleon was destined to elTcct. 

Until this reform was complete the revolutionary' commanders 
were compelled to make war as best they could under pressure 
of the law of self-preservation, with the consequence that the 
whole army became habitualeil to the fact that orders in the 
field had to be obeyed at any sacrifice of life and comfort, and 
that neither hunger nor want of shoes, even of muskets, could 
\ye accepted as an excuse for hesitation to advance and to fight. 
Threatened on all sides, France was at first compelled to guard 
evep' avenue of approach by small separate forc’es taking 
their instructions only from a central authority in Paris, and 
thus the “ division," a mobile force of all anns, which the earlier 
reformers had demanded, came spontaneously into existence 
to meet tlie requirements of the moment, and, thrown on its 
01^71 resources, developed the brain and nerv’ous system, 
the stal!, necessary’ to co-ordinate the action of its limb.s. 

The next step in evolution came from the obvious advantage 
which must ari.se if tliese units, though starting from different 
bases, operated towards the attainment of a common purpose. 
The realization of this ideal, the starting-point of modem 
strategy, wa.s the creation of Carnot, whose ideas, though far in 


advance both of contemporary opinion and of the technical 
means of execution then available (especially in the matter of 
imperfect means of telegraphy), formed a necessary^ step in the 
preparation of the machinery Napoleon was to inherit. 

These, therefore, were the materials placed at his disposal 
when he began to practise the art of the leader : (i) a practically 
inexhaustible supply of men (the law in fact was not passed 
till two years later, but the idea was sufficiently evident); (2) 
divisional units and commanders, trained to unhesitating 
olKjdience to field orders, and accustomed to solve the problems 
presented to them in their own way, without guidance from 
superior authority; (3) the idea of co-operation between separate 
columns for a common purpose; and (4) a tradition that the 
word ** impossible " did not exist for French soldiers. 

The equipment of the allies started from very different founda- 
tions. To them the individual soldier was a valuable possession, 
representing an investment of capital generally estimated at 
£200 cash (as great a strain on the exchec^uer then as £2,000 
would be to-day); and not only was he exposed to the risk of 
death in action, but he might die of disease or exhaustion on 
the march, and could always desert if he felt discontented. 
Moreover, the last campaigns of the Seven Years’ War seemed 
altogether to justify methods of evasion and “ strong positions." 
Frederick the Great, beginning with the most audacious offensive, 
had ended by copying the caution of his antagonists, and each 
side had learnt to gauge the fighting value of a single battalion 
so accurately that to move a force, recognized by both as 
adequate for its purpose, into a threatening position, sufficed 
of itself to induce the adversary to accept the situation thus 
created. Since the value of a fortified position depended largely 
on the ground, the cult of topography became a mania, and (as 
Clausewitz puts it) the world lost itself in debating whether 
** the battalion defended the mountain or the mountain defended 
the battalion." The c^re for the a>mfort of the private soldier 
was pushed to such a degree that commandeers would not report 
their units fit for action until complete to the last gaiter button 
and provided in advance with the regulation scale of rations 
for a fixed number of days. OvTT-centralization continued; 
though the expressions “ divisions " and “ cor|’)s " were already 
known, the idea these words now convey had not yet even come 
into existence. Though a certain nnmbejr of units might be 
assigned to a subordinate commander, they stiD received all 
orders, except on the batthtfield, from the central authority, 
and were, moreover, considered interchangeable. There was 
no jxTsonal bond between them and their general. To what 
Icn^hs this system was pushed, and the consequences which 
flowed from it, may best be gauged from the fact that in 
1805 Mack, when wTiting his defence for his failure at I Jim (see 
Napoleonic Campaigns), thought it quite natural to explain 
the delay in his movements on the day of Elchingen by the fact 
that when news of tlie French attack was received he w’as busy 
writing out the order.s for the following day, which occupied 
fourteen pages of foolscap and ‘‘did not contain one super- 
fluous word.” Further, the idea prevailed in middle Europe 
that war was a matter concerning the contending governments 
in which the ordinar}^ citizen had no interest w'hatever. It was 
true that the result of a war might transfer his allegiance* from 
one crowTi to another, but this was scarcely more to the people 
tJian a change of landlords. Consequently they took little if 
any interest in the progress of a war, anti on the whole were 
most inclined to help the army which most respected their 
private propcTty and was willing to pay highcjst for its accom- 
modation wiiilc billeted in their towns and villages. Since the 
good will of inhabitants is always valuable, commanders vied 
•with one another in their efforts to purchase it, and respec't for 
private property and rights reached an unprecedented level. 
7 'hus, during the whole of the campaign of the Netherlands in 
1793 the Austrians paid hire to the ovTiers of the fields in which 
they camped ; and when on one occasion payment for lodgings 
hired for the wounded was in arrear, the VTctched men were 
flung out on the streets. Yet another, and in a way more re- 
markable, illustration of this tendency’ occurred at the capture 
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Austrians, endeavouring to escape across the Rhine to Kastel, I 
were refused the use of the ferry boats until the regular payment j 
was made, and actually laid down their arms to the enemy rather 
than break the law and seize the boats. 

The cumulative influence of all these forces of retardation 
is easily followed. To avoid the cost of innumerable petty cash 
transactions with the inhabitants the troops were compelled 
to have recourse to the magazine system, which in turn tied 
them absolutely to the main roads; and the roads being numerous 
the army had to be broken up into small detachments to guard 
them. Thus the so-called cordon system grew out of its 
surroundings in a perfectly natural way, and was not due to the 
imbecility of the generals who employ it, but to the restraints 
placed upon them by custom i. \d :)ublic feeling. Nothing 
more fortunate for the French could be imagined. Destitute 
of all the paraphernalia hitherto considered necessary, and com- 
pelled to fight at any cost in order to live, they found in these 
accumulated magazines and moving convoys the best possible 
bait to attract their starving men; relieved of all impedimenta, 
they could move freely through forests and marshes generally 
considered impracticable; and since from the magnitude of front 
covered, and the relatively small number of troops available, the 
allies could not oppose an unbroken front to their raids, they could 
swarm around tlie flanks of the positions and thus compel their 
evacuation. This struggle to safeguard or turn the flanks of 
positions led, as before in Marlborough’s time and in our own 
day in Manchuria and South Africa, to a competition in 
extension, and at Napoleon’s advent it was common to find 
armies of 20,000 to 30,000 men lighting desultory actions over a 
front of 20 to 30 m. This over-extension gave him his first 
opportunity, when the fire and energy he threw into his work, 
and the reckless disregard of human life he immediately displayed, 
stamped him at once as a born leader of men, and laid the 
foundation of that confidence in his guidance on the part of his 
troops which to the last proved his truest talisman of victory. 

For the details of Napoleon’s evolution tbe reader is referred 
to the articles Frki^oh Revolutionary Wars and Napoleonic 
Campaigns, and here it will suffice to point out the leading 
characteristics of those campaigns. Having swept the Austrians ; 
out of Sardinia, he turned against them in eastern Lombardy, 
and by a series of outflanking attacks threw them back into 
the Alps, dcf(?ating all their attempts to break out again by i 
what is now known as a “ scries of operations on interior lines.” 
All these were successful, not because of the form the operations 
look, but because the enormous increment of mobility he man- 
aged to impart to his men deprived his adversary of all accepted 
data by which to time his own combinations. It cannot with 
justice be said that the French won because they fouglit harder; 
but the rapid sequence of success confirmed both leader and 
men in a (‘onviction of their combined superiority, which led 
Napoleon in iSoo to the very l)rink of disaster. In j 7()6 through- 
out he was acting fairly in accordance with the teaching he had 
imbibed from his studies; in 1800 he appears as if seeking to 
determine how many of the established rules he could afford 
to neglect. We find him advancing to meet his adversary 
on a widely extende 1 front without (jven exj)loring the country 
to learn where or in w'hat strength that adversary stood. In 
1805 this mistake is not repeated; a cavalry screen covers his 
advance, and his orders are based on the intelligence it transmits. 
But this precaution also proves insufficient. Cavalry can only 
see, they cannot holdi and only a combination of circumstances 
which he could not by any possibility have foreseen prevents 
his enemy from evading the blow at the last moment. Wliat 
the position of the FreiKdi would have been had Mack carrie l 
out his intention of leaving CIm and destroying all his accumu- 
lation of supplies can only be imagined. But contemporary 
evidence pnnes beyond doubt that Napoleon had already tried 
the endurance of his men to the utmost. 

In 1806 the mistake of sole reliance on a cavalr>’’ screen is ] 
no longer repeated. The cavalry now is backed by a strong 
advanced guard, one quarter of the whole army, following 


behind it at short distance •, and the wVuAe. command is now 
disposed in such a manner that no matter in \v\\at direction the 
enemy may appear it can concentrate in forty-eight hours to 
meet him. It is another form of the idea, prominent in British 
campaigns in the Sudan, of the advance in squares through the 
desert against a mobile enemy, the difference being that 
Napoleon’s great “ bataillon carree ” has the advantage of 
mobility over its adversary, (bricentration witliin forty- 
eighl hours, however, would in itself be worse ilmn uselt‘*ss 
unless the enemy stood fast to receive the intended shock; 
and it was the special objed of the strong advanced guards or 
flank detachments to secure that he should dt) so. This could 
only be attained by a resolute offensive; no mere feeling the 
enemy’s position would suffice to compel him to stand, and 
might even frighten him into retreat. Hence the task devolving 
upon the troops thus selected was essentially distinct from that 
usually connected with the idea of an advanced or flank guard, 
and involved the conception of purchasing with their lives and 
by the vigour of their action the time neccsstu’y for the rest of 
the army to deliver a decisive blow. 

This is the true meaning of Napoleon’s maxim : On ne 
manctuvre quautour d' un point fixe, a phrase whic h has been 
much misunderstood. The troops first engaged fix the enemy 
by the vigour of their attack, and thus constitute a pivot about 
which the remainder can inamcuvre. 

Hitherto, however, the French armies had been operating in 
a country in which roughly one square mile of area would feed 
one thousand men for two days. Their freedom from convoys 
and other impedimenta enabled them to sweep out an area 
sufficient for their needs from day to day. But events now led 
them into a region in which this relation betweem the day's 
march and their subsistence no longer obtained. The emperor 
in fact had formed no conccjption of the roadlessncss and poverty 
of Poland and East Prussia. His men, no longtT able to pick 
up their day's food by a day’s march, rapidly fell o(I in condition 
and discipline (for short commons with the Frtmch always en- 
tailed marauding). As men and horses lost in condition the day's 
march dwindled further, with the result that heavier demands 
were made on the supply columns; and these being improvised 
and entrusted to an untrained personnel, the sufferings of the 
troops became unendurable, while the mobility of the French 
army sank below that of the enemy. Under these (editions 
the system of the advanced guard could no longer be trusted to 
work. MoreovcT the Russians, though deficient in the dash 
necessary to win victories in attack, have always taken longer 
to defeat than any other continental troops, and in the short 
winter days of the first half of the Polish campaign the enij^eror 
had no longer time to beat them into dissolution. The Russians 
would fight all day and retreat at night. As tliey fell l)ack 
along their communications their feeding was easy. The 
exhausted French (rould never overtake thijm, and the emjieror 
was at length compelled to adopt an expectant attitude. Not 
before Friedland (June 14, 1807), wlien the days were long and 
the country dry and everywhere passable, did his (alculations 
of time and space prove realized and the system justified by 
the results. 

When in 1812 he again attempted to apjdy it at Vilna and 
Smolensk the Russians successfully rcpeat(;d their tactics of 
evasion on every occasion, until, wlien they had fallen back to 
Borodino, their enemy had so far diminished that a battle in a 
selected position promised reasonable chances of success. 

Meanwliilc a fresh development in the tactics of the three 
arms added a new weapon to Napoleon’s armoury, rendering 
the application of his system or any variant of it markedly 
more certain and efficacious. Whilst the infantry which fought 
under Napoleon s eagles had been steadily deKrriorating, owing 
to the ext)rl)itant demands his ceaseless marching campaigns 
had made upon them, the quality of his cn(?mies had been as 
steadily improving. The growth of the sentiment of nationality 
had rendered it possible to throw aside the rigidity and impedi- 
ments of the old conditions. There was no longer any fear that 
men would desert if called on to bivouac or if rations failed tp 
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como up to the accepted standard, and the essential points of military classics, and unaware of the ceaseless 

the? EVfnch infantry tactics havinj^ been assimilated they changes which was seething around them, ins tmctiveiy ois» tor cu 

dc*\'eIopcd a relatively higher standard of enduran(!e as measured facts to fit in with their preconceived theories. This is always 

by time. Means had to be discovered to ensure their destruc- inevitable with regard to contemporary criticism, since d'lsVdnceol 

tion before night faJJ gave them the opportunity of withdrawal; / lime is always needed to bring facts down to their true pcrspecpve, 
unri the vvoluiton of t/w artillcr}^ arm {see Axr/LZF/iyJ at last / Jt is quite clear from his innumerable reported conversations^ 
gave Napoleon the weapon he required to realize the ideal I and it is quite natural when one considers Niipoleon^s age, that 
implanted in his mind by his teacher du Toil, viz. concentration in the back of his mind he stood rather in awe of these older 
of the destructive elements on the decisive point, which was and often far more deeply-read men. In any case it was quite 
derived originally from the analog}’ between the attack on a obvious to him that his military reputation would stand or fall 
fortress and the conduct of a battle. A battle is but an abbrevi- by their collective judgment. Hence, as soon as he had leisure, 
ated siege, or a siege a prolonged battle. In the former the he set himself to explain his exploits in terms which they could 
object is to purchase time at the cost of men’s lives, in the; understand. That he would be criticized for his frequent de- 
bit ter to economize men by expenditure ot time; but in both parture from established practice (for instance, in neglecting 
the final step is the same, viz. the creation of a breach of con- his communications, and again and again accepting or forcing 
linuity in the enemy’s defence through whii^h the assaulting on a battle in situations in which defeat must have spelt utter 
columns can penetrate to the heart of his po.iition. Thanks ruin) he was well aware. Hence to stifle such criticism in advance 
to the increased mobility in the field artilicr}' and skill in he went out of his way to accentuate the care he had devoted 
handling it (the result of years of experience), it was now pos- to his com riunicalions, as in the the Marengo campaign, at Ulm, 
sil)le, once the aim of the enemy’s infantry had been unstcadied, at Austerlitz, and again and again in the campaigns of Wagram 
to bring up masses of guns to case-shot range and to breach and of Dresden. But the truth really is that as long as he 
the living rampart of the defence ; and through the gap adhered to his bataillon carr^e ” formation, and the country 
thus created, infantry or cavalry, or both combined, poured in which he was operating was fertile enough to support his men, 
to overwhelm the last reserves beyond. This step completed his communications mattered little to him. His certainty of 
Napoleon’s means of destroying that “ independent will power ” victor}’, if only the enemy could be induced to stand, was so 
of his adversary whit^h is after all the greatest variable in the great that he could fight his way through to where his rein- 
whole problem of war. Ilis advanced guard engaged and fixed forcements were prepared for him, in whatever direction suited 
his enemy’s attention, inducing him prematurely to use up his him best. Whilstheadmittcd, as all must do, the sound (common 
reserves, and when the battle was “ ripe,” to use his own sense at the bottom of all rules deduced from centuries of experi- 
expression, the great blow was delivered with overwhelming ence, he never raised them to the di^jnity of inviolable principles, 
suddenness by the balance of fresh troops which he had in hand, as he did the principle of the fixed point as a pivot for manoeuvres. 
But the whole of his action de]>ended essentially on an exac t the case-shot attack, and the employment of the avant-garde 
appreination of the endurance of liis own troops first engaged, generate. It seems indeed as if these fundamental principles 
at the cost of whom the reserves were saved iij). It was the appeared to his mind so self-evident that he assumed them as 
possession of this method which rendered Napoleon supreme common knowledge in ever}' intelligent mind, and hence never 
upon the battlefield and fully justified the reluctance which his took the trouble lb explain them to his marshals, though he did 
enemies showed to hazard its issue; hut in the end it also proved condescend to allude to them when writing to his brother jeromt' 
the (^ausc of his downfall, for in his fruitless efforts to br ng the and to Eugene d(i Bcauhamais, with the limitations of whose 
allies to action in 1813 lie so completely wore out his troops that minds he was quite familiar. Marmont, Kogniat, Soult and 
it liecarne physically impossible for tliem to meet his demands. St (\t were men for whose intellect he had the highest esteem, 

The camj)aign of 1813 disserves attentive study, for in it and all wrote at length on the subject of his campaigns, yet 
Napoleon was both at his best and worst, acting as strategist not an expression in their works, not a manteuvre in their 
pure and simple, apidying the means at hand to the attainment independent commands, can be held to betray a knowledge of 
of the obj(?ct in view almost without a second thought for the what was really the secret of the emperor’s su<‘cesses. For 
diplomatic relations which so often hampered his militar}’ instance, by the year 1812 Marmont may fairly be assumed to 
action, notably in 1814. In the famous “ defensive campaign ” have learnt all he ever could learn from Napoleon’s example; yet 
of the latter ycar,which is usually held up as a model for imitation, at Salamanca we find him manoeuvring quite like one of 
he (’an hardly be said to have acted as a strategist at all, his Frederick’s generals. Napoleon would have attacked Wclling- 
mo\x’mcnls being primarily directed to the destruction of the ton with u strong advanc’ed-guard, one-fourth of liis command 
personal relations existing between the three allied inonarchs, at the least, and whilst the latter was busied in W’arding off his 
not to annihilation of their respective armies, a task for assailant’s succ'essivc blow’s llie emjXTor would have sw’ung the 
which from th(^ first he knew his resources to be entirely inade- remainder round upon his enemies’ flank, and, with a threc-to- 
quat(?. Tlie Waterloo campaign (q v.) again reveals the appli- one superiority at the decisive point, have driven him off the 
cation of this system in its most finished form. That it failed road buck to Salamanca. This id(ta never even entered 
ultimately was due primarily to atmospheric influences beyond Marmont’s head. Watidiing Wellington with a screen of vedettes 
the emperor's control, and in the second place to the intro- only, he set liis whole army in motion to march round 
duction of a new’ tactical method by the British army for his flank, like Frederick at Lculhen. An Austrian army in the 
whic h his previous experience had in no w'ay prepanul him. old days would usually stand to be surrounded, but Wellington, 

That aftcT the? e\'cnt Napoleon should have sought to justify instead, set his whole force in motion, i.e, manoeuvred. Again 
himself is furtluT proof of the essential duality of his nature, in 1813 after frequent conversations with the emperor, 
which only rose to intuitive genius in war under the pressure of in one of which the latter stated his opinion that war was a 
visible and tangible realilic'S. Relaxed from excitement, he ^‘ science ” like any other, and that some day he would write a 
was the creature of his surroundings, c’ontroiled by contemporary book out of which any one could learn it), Marmont, in command 
thought like everyone else; and it is to failure to recjognize this of the VI. corps, found himself opposed to tht^ Silesian army 
duality in his mind that all subsequent confusion in strategical under Blucher, and immediately took up a defensive position, 
thought owes its origin. It was clear that the career of such a which he occupied by two lines of brigades deployed in line and 
genius could not pass unnotic’ed by military critics; hence, even ; echelon(?d from left to right. No one who had entered into the 
while it was still in the making, every student of the militar}’ j spirit of the emperor’s method could have adopted such a 
art felt compelled to pass judgment upon its incidents merely to j formation. Instances of a similar nature might be multiplied, 
show that he was abreast of the times. More or less, each one j and their multiplicity need surprise no one who has studied the 
tried to show that Napoleon’s vir.tori(is were due to ilic observance j psychology of action taken under circumstances of intense 
of the critic’s own hobbies. TIicsc men, brought up on the old j cxl’itement or imminent danger. Most of us know rules for 
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conduct in all kinds of emergencies, but how often afterwards 
could anyone describe with accuracy the mental process by 
which his action in such crises was dictated ? Probably never. 
Intuitively the mind recognizes the right course and fixes upon 
it, and with the cessation of the emergency’ finds it impossible 
to recall the order in which the facts presented themselves to 
his consciousness. In war the e emergencies are constantly 
arising, so that by degrees the recollection of them becomes 
blurred, and the chief actor’s presentation of them is often the 
least trustworthy testimony we possess. The act speaks for 
itself. But where hundreds of thousands of acts are crowded 
into the short compass of a campaign, a true yiew of tluur w'holo 
can only be obtained when all have l)ecome accessible and time 
emancipates criticism from partiality. Bu t nations cannot afford 
to wait until lapse of time renders it safe to publish all diplomatic 
and other secrets ; and many were ready to attempt tlie solution 
of the problems of Napoleon’s career. 

The most prominent were Jomini speaking for the 

French army, and Clausewitz for the Prussian. The former, 
a native of Switzerland, had attracted the attention of Napoleon 
by the insight his criti(‘isms revealed, and had been attached by 
him to the staff, where he served under Ney almost continuously 
from i8o6 to 1813. In the latter year there is no doubt that he 



did valuable service in the operations culminating with the 
battle of Bautzen; but, receiving no adequate rc<'ognition for 
them, he deserted to the allies, and was attached by the emperor 
Alexander, where again he rendered conspicaious service, notably 
at Leipzig; but his desertion caused liim to be viewed with .sucli 
marked disfavour by all honourable men that he speedily sank 
into social oblivion, although he remained in the Russian service 
until his death in 1869. Nevertheless, though he had deserted 
his cause, he still retained unbounded admiration for the genius 
of his great master, whose reputation certainly does not siifl'cr 
at his hands, except for the excess of adulation and bombast 
with w’hicli his historical writings arc disfigured. But his social 
isolation cut him off from authentic eyewitness sources, an<l he 
was by nature an inventor of s}'stcms. The secret of Napoleon’s 
success he found in the .system of “ interior lines ” — a phrase he 
invented to designate a method which was almost as old as war 
itself; and from this system he deduced its opposite, exterior 
lines,” and a whole sequence of others, which in the end all 
resolve themselves into the same idea. A diagram 'will inake 
the matter clearer than many words. If an army A stands in a 
central position relatively to two other armies B, C, converging 


upon it, then, if it moves against each in suc('ession and beats 
them both, it is said to act on “ interior lines whilst B and C 
act on “ exterior lines.” What it is said to do when at the first 
shock B beats it out of existence the books tail to inform us. 
From this theorem are deduced in succession the advantages 
and disadvantages of salient and re-entering angles, &c., with 
which, as a rule, militar}’ historians so freely befog their 
pages. 

Since the object of all strateg}’ is to bring the greatest possible 
force to l)ear against the dt^cisive point, it is obvious to ask why 
armies should not always be concentrated, and why they should 
ever divide. The answxr is that a given district and a single 
road 'W'ill only subsist a certain number of men, a number which in 
practice is found to l»e about 60,000 with their requisite guns and 
train. Hence an army, say of 120,000 men , not only cannot sub- 
sist on a single line or road, but when divided into two equal parts, 
and separated only hy a short da>''s march, is really more ready 
for instant action than an army of 90,000 on one road. Separa- 
tion, therefore, when large numbers are in question, is a nt'cessity 
of cxisttmee, not a matter of free choice; but wlien it is thus 
forced upon a commander he regulates the rate of his man li so 
that his separate eoluinns cannot be attacked l)eiore the 

heads of both are within sii])porting distance of one another; 
the jaws of tlu; crat'kers thei'i close on the nut, and unless the nut 
proves harder than the crackers the nut is crushed. But this 
cal(*ulatiori reposes on an accurate knowledge of the marching 
powers of the adversary, and it was in this that Napoleon's 
enemies failed. At^(‘ustomc(l only to their own delilxTUte methods, 
they were quite unable to imagine Napoleon’s lightning-like 
rapidity. Marching twtjnty-fivc miles in a day, his whole army 
would hurl itself on one of the columns whilst the other was still 
too far off to come to its aid, (;r if they had already ai)proached 
so close that mutual co-operation was imminent, he would send a 
detachment against one to jiiirchase time by the sacrifice of its 
men's lives, and would then strike at tlu? other with the bulk of 
his forces united. ITonv the detat^hnient executed its taskdt?petuled 
chiefly on the nature of the ground. It might fight a seri(?s of 
rear-guard actions if a succession of readily defensible sections 
favoured such action, or it might conceal its weakness and impose 
caution and rcsj)ecton its oppon(?nt hy the vigour of its attacks; 
for tliat there could be no rule, and circumstances alone could 
decide. In this form Napoleon won most of his earlier successes, 
but a little reflection will sliow that tlie method depended 
essentially upon his si!p(?rior mobility and the willingness of 
his enemy to light or the reverse. In time tins dawned upon 
his opponents also, and wlu?n in 1813 around Dresden he 
tried to jnit this plan into force the allied column immediately 
threatened retreated before him, whilst the other continued its 
advaiu'c, thus compelling him to return to suecour liis retaining 
detachment, which, of course', e'Oiild not struggle on indefinitely 
against a markcfl superiority of numl)ers. H(? himself confessed 
during the Seyiteinber days in Dresden that this jeu de va-eh 
vient, as hi? d(?scribed it, had completely broken down his arnn*. 
If, on the other hand, the commander of the central army under- 
estimates his opyioneiit's marching powers its doom is sealed, 
for l)oth his flanks are turned in advani e and he comes under 
a ( oncentrated lire to which it can only oppose a divergent 
oni?. This difl(?rence is more marked now than formerly ; and 
stated in its extreme form, for rifh? fire only, it really means 
that ever\’ bullet fired from llie circumference stands a tenfold 
better chance of hitting something vulnerable than those directed 
from the centre towards the (?ircu inference. 'J’he only ‘aivatiun 
for an army thus llirealened is to move by a lateral man'll (;ul- 
side the jaws of the crackers, and fall on one limb only, when, 
if it is tacticall}' formidable, it stands a good chance of over- 
whelming the force immedialely opposed to it before the others 
can arrive. For instance, at Kdniggratz, if the Austrian main 
army, pivoting on the fixed point made bv their 2nd and 4th 
corps engaged with Prince Frederick ('harles’s army, had 
swung round the remaining six corps upon that of the crown 
prince by a short march of from six to eight miles, the Elbe 
army would have struck a blow in tlu? air, and the situation 
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would have been rescued in spite of the slowness and indecision 
of previous movements. An army standing on interior 
lines, therefore, occupies a position of advantage or the reverse 
according to the skill of its leader and its own inherent 
fighting capacity, and this whether its position arises from opera- 
tions during the actual course of hostilities, or from circum- 
stances already pre-existent in peace time, as, for instance, the 
configuration of frontiers. The phrase, therefore, “ the use of 
interior lines,’’ though convenient to those who are thoroughly 
agreed as to its limitations, of itself explains nothing, and is a 
pitfall for the inexperienced. 

A, however, in moving as suggested against his enemy’s 
outer flank, exposes at the same time his own communications 
with any place lying directly behind his point of departure. 
If his army suffers only from slowness, but is really superior in 
fighting power, this risk may be lightly taken — victory settles 
all things. In proportion, however, as the result of collision is 



doubtful, alternative lines of retreat or supply will be advan- 
tageous, Hence a broad, if possible a concave or re- 
entering, base or starting-line is of great importance, and, 
since as an invader penetrates into his enemy’s country his base 
becomes salient, whilst that of the defender becomes re-<mtrani, 
we have here a compensating arrangement which, under given 
conditions of country, equipment an<i the like, fixes the striking 
radius of an aggressor precisely as was the case in former times. 
The case of the French invasion of Russia in 1812 is an illus- 
tration. The Russian base at any moment may be considered 
as formed by lines traced just outside the striking radius of 
small bands of French marauders; the French base as including 
all the territory in their occupation, for within that area they 
were free to fortify or protect any accumulations of stores and 
supplies tliey chose to make. By the time tlic French reached 
Moscow the Russians could afford to attack thcmi from any 
direction, for, wliatever Jiapiiened, retreat into their owm 
undevastated country w'us always open. The South African 
war affords a moditrn example of the same thing. 

These ideas are, after all, eleinentar)% and readily grasped 
even by the average intellect, though many volumes Iiuve been 
devoted to proving th.cm, and yet they are all that Joinini and 
his followers have to offer us — a fact that both explains and 
justifies the conlt'mpt vvitli wdiich military' study w'as so long 
regarded by practical soldiers in England. 

C!au.sc^rit^, however, approached his sulqect from a higher 
standpoint. Gifted with a mind of exceptional pow'er, which 
he liad trained to the utmost in the school of German philosophy, 
and having se(!n war from the l)eaten side, he knew well that 
something mere than phrase-making w^as needed to force a 
great nation to l.hc final abnegation of its independent will. 
H(5 stood throughout in tl\e clonscst connexi{jn wdth llie directing: 


wills which guided the German nation to achieve the final 
downfall of Napoleon; and he knew that these men were neither 
bunglers nor fools, but men whose experience well entitled 
them to the authority they exercised. Hence he reasoned 
that the catastrophes they had shared in common needed 
deeper analysis than they had as yet received. First of all he 
sought a satisfactory definition of what war really meant, 
and he found the closest analogy to it in the “ unrestricted 
competition of the business W'orld.” Had he written in modern 
limes he would doubtless have cast it in the Darwinian mould, 
viz. “ war is the struggle for existence transferred to the national 
plane,” and this is a far more important contribution to sociology 
and the welfare of humtmity, and will certainly exercise much 
greater influence on the evolution of the nations (on which, after 
all, the fate of the individual depends), than all the works 
Darwin and Herl)ert Spencer combined. This transference 
of the question to the national plane is in fact their very 
antithesis, for whereas the .survival of the fittest threatens the 
stability of society on the principle of the Kilkenny cats, the 
survival of the race necessitates its coherence. Next, (!lause- 
witz analyst^d his subject into its constituent factors. In this 
process he investigates all the theories of bases and geometrical 
relations, only to discard them as quite inadequate solutions of 
war’s many phenomena; and finally, as l)elween equally armed 
opponents, he show'.s that essentially success in war dej)ends on 
the moral factors only. First is “ courage ” in all its forms, 
from its lowest manifestation in the excitement of a charge, to 
its highest in tlic fearless acceptance of supreme responsibility in 
face of the most imminent personal danger. Next comes 
“ duty,” again in its w'idt?si sense, from the uncomplaining 
endurance of the humblest musketeer in the ranks, to the readi- 
ness of ilie whole nation to submit to the sacrifice of, and tlie 
restraint on, personal liberty that readiness for war entiiils. 
This ** readiness,” mon'over, he shows to be cardinal (for nations 
with land frontiers), for indubitably, under the conditions then 
prevailing, the surest guarantee of victory in the field was the 
concentration of ever)' man, horse and gun in l)ic shortest time 
on the decisive point. Thus only could the advantages of 
greater wealth, larger population and so forth be neutralized; 
and the growtli of modern means of communication, railways, 
telegraphs, &c., have only confirmed his position. It has been 
the gradual appreciation of portions of Clausewitz’s teaching, 
enforced by the drastic lessons of 1866 and 1870, w'hich has 
turned all Europe into an armed camp, and this fact must, 
for generations, stultify all ideas of European disarmament. 
For since everything depends on instantaneous readiness for 
action, it is absurd to expect that any nation will voluntarily 
consent to throw away the ad\'imtagcs these sacrifices have 
obtained by agreeing to delay at the very moment when its 
existence is most gravely threatened. An unready nation has 
obviously everything to gain from delay. 

All this portion of Clausewitz’s w^ork is fundamental, and no 
(‘hanges in armament or other conditions can ever affect it; 
it applies as much to land as to .sea power, and essentially was 
the doctrine of Nelson and St Vincent. Indeed, at sea Nelson 
w'as in advance of Napoleon, for he quite understood the advan- 
tage to be gained in paralysing the independent will-power of 
his opponent by a vigorous attack, and was willing to stake his 
existence upon this principle, notwithstanding the infinitely 
more uncertain elements of wind and weather which conditioned 
his movements. But the rest of Claiisewitz’s leaching is too 
deeply coloured by his personal experiences, and he stood in 
loo close a relation to the events of his time to be able to focus 
thtJ details of the whole subject. Although he w'as the first to 
seize the meaning of Napoleon’s case-shot attack (the descrip- 
tion occurs for the first time in his Campaign of he did 

not realize how this might be applied to the destruction of what 
he himself formulated as the most serious of all the many 
indeterminate factors with which a commander is called upon 
to deal, viz. ** the independent will-power of his opponent.” 

. He saw clearly enough that lime and space were the underlying 
j conditions of all strategical calculation, and that time could l)e 
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bought at the cost of men^s lives ; but he did not take the next 
step forward and show how these calculations must inevitably 
be upset if the enemy possessed the power of destroying men 
faster than experience led one to expect. He formulates from 
his experience that a force of the magnitude of a division, say 
10,000 men, can hold an overpowering enemy at bay for about 
six hours, and an army corps can hardly be destroyed in less 
than a day; on these data he bases his estimates of the marching 
area which an army may safely cover. But what if a new and 
unexpected method of applying “ the means at hand to the 
attainment of the object in view ** suddenly wipes out the divi- 
sion in two hours, or the army corps in six ? In that (’asc, surely, 
the indej^endent will-power of the adversary would receive a 
most unwelcome check. Nor did he ever clearly formulate as 
a principle the importance of mobility. Every one of course 
has in a general way understood the advantages of “ getting 
there first, and all of us have for years been familiar with the 
importance which Napoleon attached to rapid marching. But 
the tendency has always been to consider the rate of marching 
in itself as an invariable factor, and to calculate every ojwTation 
or disj)C)sition from the time a column normally takes to deploy 
into position from a road or defile. But no systematic attempt 
to determine the advantages which might on occasion be obtained 
by sacrifi(’ing comfort and convenience to the acceleration of 
a march has ever been undertaken. Yet Napoleon saw and 
appreciated the point, and it must remain a riddle for all time 
how such a mind as C'lausewitz’s, which again and again had seen 
at first hand the consequences whii'h followed from Napoleon^s 
marche de mat} muvr and trains upon the roads, infantry 
and cavalry moving in mass across country — could have failed 
to place on record llie tmormous advantage's whi<'h might follow 
its adoption. The book as it stood, however, became the bible 
of the Prussian army, and its comprehension is an indispensable 
prcliminar}^ to all useful study of <!ontcmporary pradicrc in war. 
Moltke’s mind, and that of his whole g<‘n(‘ration, was formed 
upon it. To its strength the Germans owed all their successes, 
and to its weaknesses certain grave errors that were almost 
disasters. 

Meanwhile the progress of invention sud(l(?nly destroyed the‘ 
governing condition of nil previous experience. The Napoleonic 
strategy, as wc liat'e shown, depended primarily on the certainty 
of decision conferred on him by his “case-shot attack”; hut 
th(‘ introduction of the long-range infantry rifle (muzzle-loader) 
nmdered it practic'ally inipo.ssi!)l(* to bring the masses of artillery 
to ihv. close ranges reejuired by the Napol(?onic method. In 
the 185c) campaign (see Italian Wars) betwcfm Prance and 
Austria both sides were handltjd with such a gencnil absence 
of intelligence, and the marksmanship of the Austrians in 
particular was so very inferior, that neither side derived advan- 
tage from the change. But when, in 7*861-65 (see American 
Civil War), the theatre of interest was transferred acToss the 
Atlantic, the other causes united to gi^'e it immemse importance. 
America in the 'sixties was almost as roadless as P^ast Prussia 
and Silesia in Frederick the (ireat's time, and its forests, rivers 
and marslies were far more imj)erietral)lc. Both tlu? Southern 
and Northern armies, moreover, were entirely new to their 
work, and consequently their opera ti(ms became exceedingly 
slow. As far as the generals and staff had studied war at all 
they had been l)roiight up to the Napoleonic tradition as handed 
down by Jomini and his schof»l; and failing as a liody to 
appreciate the intimate interdependence of the lhre(? arms, they 
believed that a resolute crowding on of masses (whether in line 
or column does not signify) upon the decisive point must suffice 
to ovemm all opposition. But the slowness of operations gave 
time for intrenchments, and consequently scope for the powers 
of the new rifle. Whereas against the old musket one rush 
sufficed to cover the danger zone, the rifle widened this zone 
about threefold, so that human lungs and limbs could no longer 
accomplish the distance without pauses, during which pamses, 
since guns could no longer assist effectively, the attacking 
infantry had to protect itself by its own fire, standing in the 
open within point-blank range of the rifles of the cool, skilful 


and well-covered defenders. Thus when similar experiences 
had established uniformity of practice in the two contending 
forces the rt‘sult was a deadlock, which was ended only by 
enormous numerical superiority and the “ policy of attrition.” 
The lesson, however, passed unnoticed in Europe except in so 
far as popular attention was caught by the deadlincss of the 
rifle fire, which was attributed, not as it should have been to the 
peculiar conrlitions und(;r whicli it was employed, but to the 
nature of the weapon itself ; and from this conclusion it was a 
short step to the inferem'o that the breech-loader, firing five 
rounds to one of the muzzle-loader, must prove a terrible instru- 
ment of destruction. Actually this inference has hampered 
strategic progress evi;r sint'e. 

The campaigns of 1866 in Bohemia, and of 1870 in prance, 
furnish positive proof tl\at Clausewitz havl not appreciated tlie 
Napoleonic teai'hing to its full extent, for though the conditions 
again and again were ideal for its application, no trace of his 
fundamental principle is distinguishable in Moltke's orders. In 
the former it would seem from tlu; maps that the Austrians 
actually possessed the form, though they had forgotten the 
spirit, as the detached group in Bohemia (see Seven Weeks* 
War) might well be considiTed as an avant-^arde generale, and 
on the three days preceding Xdniggriitz, the distribution of the 
Austrian main army was such that the application of Napoleon’s 
method must have followe.d had the idea been present. That 
Moltke himself never cont(‘mplated its employment is siifliciently 
evident from his unfulfilled plan of the 2nd of July, noon, 
wherein the whole Prussian army was to march across the front 
of the Austrians in position, precisely as Predcrick had done 
with disastrous results at Kolin a century before. 

No campaign, howin'er, demonstrates in more striking manner 
the fatal consecjuenct's of ignoring Naj)oleon’s saying, On ne 
manwuvre ijiumtour d'une poinle fixe than, 1870. Here was 
an army enormously suptTior in numbt;rs and organization, 
disposing of an admirable cavalry and far superior artillery, 
repeatedly on iho edge of disaster, not because of the superior 
cunning of their advtTsary, Init simply because the mind of a 
rc!asonai)le man proved ejuiU; incapable of conceiving the 
blunders that his adversary perpetrat(*(l. Moltke always placed 
him.self in his enemy’s position and decided on what would be 
the rational course for him to pursue, lie gave him the recog- 
nized three courses, but it happened that it was always the fourth 
(the unexpected, because from Mollkc’s standjioint so hopelessly 
irrational) that he took. The .situations of the 8th, 1 1 th and 1 6th 
of August are all instances in fioint. On the last of these dates 
(sec pKANt'O-CiERMAN Wak) the French comiruindcr-in-chief 
l)y merely standing still through irresolution found himself 
in a situation jiromising certain victory. It is true that he took 
no advantage of it, and nothing can detract from the magnifi- 
cent resolution of von Alvenslelicn, commander of the 111 . coryis, 
and the gallantry with which his troops and his comrad(?s sup- 
ported him. But, equally, nothing can alter the; fact that in 
spite of all Bazaine’s mistakes the dawn of the 17th of August 
I found the German hcad(|Liarters with only the debris of two 
corps on the ground face to face with the whole P’rench army, 
of which only one-third had been seriously engaged. 

Sedan nearly ended in thcj same way. The Germans had, with 
their cavalry, fixed to a man the precise position of their enemy, 
but no troops were told off to hold them, and all throughout the 
afternoon of the 31st and morning of the 1st the French army 
was free to issue fnjm the bridge-head of 'forcy on a broad front 
in masse de mananmre and separate the wings of the Prussian 
army. Judging by the way they actually fought in the hopeless 
position in which they elected to remain, their jirospects of 
success in the suggested manoeuvre were not small. After the 
war it was easy and natural to place the blame for the situations 
in the early days on the shoulders of the German cavalry, but 
closer study of the facts has shown that in spite of all their 
shortcomings this ann did not deserve it, for they actually found 
the enemy and reported his positions, while nothing could be 
urged against them in resyiect to Sedan, for by that time they 
had established a relative superiority over their enemy wliich 

XXV, 32 



STRATEGY 


99 + 

was absolutely crushing. The truth is that the Prussian staff 
had not realized that cavalry reports alone, even if they arrive 
in time (which in fact very few ever did), do not afford a 
sufficient foundation on which to base a manoeuvre. If cavalry, 
three days* march in advance, report the presence of an enemy 
at a given spot, the fact affords no certain indication of where 
they may b(} even on the following day. It is not enough to 
find an enemy, he must also be fixed and held so that he 
cannot move ; and the three arms, cavalry, artillery and infantry, 
form the most efficient combination for economically securing 
this end. 

Twenty years at least elapsed before fresh light came; and then 
it came from France, not from Germany. No one can accuse 
the Germans of a tendency to sleep on their laurels; on the 
contrary, no army in history ever set itself to work with greater 
zeal and industry to i)rofit by the lessons of its campaigns. 
But it is not in the ranks of the successful that tlie defects of 
the military machine are most surely revealed. Moreover, 
they were dazzled by tha very brilliance of their victories, and 
gratitude to their leaders made them blind to those leaders* faults. 
The French started their reforms without these disadvantages. 
The younger officers, who liad seen how splendidly the old 
imperial army had fought, and the spirit with which it had 
endured the misery brought upon it l)y the inei)titudc of its 
leaders, felt no desire to shield the reputation of the Litter, while 
the bitterness of the cup they were compelled to drink filled 
them with the determination and energy necessary to ensure 
regeneration. They had been beaten by the palpal)le neglect of 
their own Napoleonic traditions, and this fact added addition.il 
sting to their sufferings. Accordingly a number of the most 
zealous amongst them banded themselves together to ensure 
that the reason for their shame should no longer be forgotten. 
Presently these men assumed, by sheer weight of merit and 
industry, the practical control of the military history section of 
the general staff, and here they trainq^ one another for the posts 
of instructors at the staff college (Ecole do Gucrr(*). whence 
ultimately the supply of future commanders would bo drawn. 
As a first step in their progress they ransacked the archives of 
the war office and siil)jectcd the wliole correspondence of 
Napoleon to a critical investigation, exceeding in tlioroughncss 
anything it had as yet undergone. Tiiis correspondence is incom- 
plete without comparison with the actual reports on which the 
letters were based and the executive orders issued, which hitherto 
had never seen the light. From the juxtaposition of the two a 
connected system wjis by degrees evolved. As has been indi- 
cated above, Napoleon never really appreciated the enormous 
intellectual gulf which separated him from his marshals. He 
habitually treated them as enjoying his own clearnc.ss of vision 
in their work, and it is only in his letters to Jerome and Eugene 
(with whose limitations he was only too well acquainted, but 
whom he employed because their interests were identical with 
his own) that he explains things in a form which even a child 
miglit understand. From thes,e indications the whole web of 
the modern doctrine of the Ecole de Guerre was gradually 
woven, substantially in the form in which we have given it 
al)ove. With this work the names of Maillard, Langlois, Bonnal, 
Foch, Colin, Ctamon, Desbri^re and others deserve to be for 
ever associated, for they averted intellectual despair in the 
nation and rendered it possible for the best minds in the country 
to continue their labours for its regeneration. Without some 
such basis hope would have been impassible in face of the ever- 
growing forces of their watchful antagonist. As matters stand, 
as long as France can kc^ her ports open to commerce 
she cannot be overwhelmed by invasion, for it i.s a question 
of time and .space ; and with her existing network of railway 
communications, which favour her the more the farther the 
invaders penetrate, the application of this system promises 
quite astounding possibilities. 

All systems, however, must sooner or later be discovered by 
the adversar}', and require, moreover, adaptation to their 
surroundings, which may vaiy^ from the roadle-sness of Poland 
in 1807 or the United States in 1862 to the highly developed 


networks of communications of all kinds existing nowadays in 
western Europe; and in each, if the war lasts long enough, a 
deadlock must eventually come until some readaptation of exist- 
ing means is discovered which suffices to disturb this equilibrium. 
Wars, however, nowadays are so short that this condition of dead- 
lock can rarely arise. The side which starts with a pronounced 
superiority, whether due to more perfect organization, better 
tactics or the systematic training to some secret such as has been 
indicated above, will generally gain the lead from the outset and 
will keep it until its forces no longer suffice for the amount of 
work to be done. Then we get back to hard fighting pure and 
simple, in which the iron resolution of tlie commander ultimately 
decides the issue of events. But this resolution is not, as is 
generally supposed, a fixed quantity belonging in equal magni- 
tude to the leader at all times and places, but is perhaps the 
most variable quantity of all. A human being can only put out 
a certain quantity of nervous energ}’ or will-power in a given 
time, and of two men of equal character that one will succumb 
first upon whom the necessity for rapid decision is most fre- 
quently enforced. This holds good of ever)' man throughout 
the whole army from highest to lowest. In this case tlie “ art 
of the leader *’ will undoubtedly consist in adopting as his course 
of action that one which can be consistently followed without 
change of mind. Obviously his best course will be to seize the 
initiative and keep it up to the final acs on the battlefii Id itself. 
The commander who is caught in the act of concentration 
or accepting battle of his own free choice cannot tell from 
one moment to the other at what point the atta(‘k may come 
or whether indeed it is coming at all, and the strain of 
expectancy is harder to bear than that of continuous action, 
and spreads also to every rank in his army. It has been licld that 
as a consequen of the increase of range and rapidity of fire 
of modern weapons the defence has gained so enormously in 
power that a commander can accept tlie risks of a defensive 
battle with a light heart. This, however, ignores the fact that 
improved arms will be found in the hands of the assailant also, 
and every increment of range and rapidity of fire renders it easier 
to combine the a(!tion of many weapons on a single point. 
Formerly, when bullets barely travelled, with extreme elevation, 
1000 yds., and the total artillery train of an army could be 
numbered in tens, not in hundreds as nowadays, tactical sur- 
prise was wellnigh impossible. Troops could always, either by 
selection of site or clearance aronntl them, ensure that no formid- 
able force could assemble unnoticed within range of their position, 
while the round shot and the common shell of those days had 
little power of clearing or levelling solid parapets. Nowadays 
such selection of site, to say nothing of clearance, is impossible 
and inconceivable, and once the enemy’s mounted men have 
been compelled to clear the field there is scarcely a limit to tlie 
fire power which may be brought into position unnoticed, and 
thence direc ed on any chosen point of the enemy’s lines. One 
has hut to take the map of Waterloo and its surroundings and 
consider how it would have facilitated Napoleon’s purpose had 
it been possible for him to prepare the way for his infantry 
attack by a rain of modern shrapnel and H.E. shells directed 
from a balloon observatory and coming from every unseen point 
^ithin a radius of say even 5000 yds. But Napoleon had 
to wait for several hours till the ground was dry enough to 
bring up even seventy-two guns to within effective case-shot 
range. Nowadays he could have switched on his whole two 
hundred at any moment after daybreak, and his balloon would 
have told him of the true position of his enemy’s reserves. A 
balloon on the side of the allies could have told them no more 
than what they alread>' knew, viz. that the whole French army 
was in front of them; and it is far easier to control and direct 
fire by observation on the relatively fixed targets which the de- 
fence necessarily pre.sents than to do so upon the rapidly moving 
ones afforded by an assailant. Even where concealment can 
be practised to the utmost by the defender, and no balloons are 
available, the power still remains in the hands of the assailant 
of making any limited area he may choose absolutely untenable ; 
it is only a question of turning on guns enough for the purpose 4 
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But the less time the defender has been allowed in which to 
improve his position, the more rapidly will a given number of 
guns achieve the required result; and though we must admit 
the many difficulties of execution which prevent complete reali- 
zation of the ideal in practice, yet it is clear that the more closely 
one can approximate to this ideal, the less the demands which 
will be made upon the infantry when its turn comes to go for- 
ward. This matter is of such importance to the whole subject 
that we will put it forward in another form. Let us assume that 
the shells on bursting create only smoke and disturb the dust, 
delivering no man-killing fragments at all. Still it is clear that, 
say, 1200 shells a minute bursting over a front of some 600 
yards would shroud that front so completely with smoke and 
dust that its occupants would be quite unable to direct their aim 
upon the approaching assailants, and under cover of this smoke 
and dust cloud the latter would be free to (‘arry out what dis- 
positions they might please with the minimum of loss. When 
finally the shell fire had to be stopped and the smoke lifted, 
the two infantries would be in presence of one anoiher under 
conditions which have always been held to offer the maximum 
guarantee possible to the assailant, viz. an assured numerical 
superiority disposed in relatively the best positions for the use 
of their weapons, i.e, their fire converging on the point of attack. 

From the consequent assault only entrenchments and physi- 
cally insuperable obstacles (a deep ditch for example) or wire 
entanglements which require machinery to tear aw'ay, can 
save the defenders. But such obstacles require time for their 
creation, hence the supreme importance of the utmost possible 
mobility. Now though in practice every great commander 
has utilized to the utmost such mobility as he might find in 
his troops (and by its use he has often, in countries well supplied 
with roads, succeeded in rendering the erection of entrenchments 
practically impossible, or in forcing an entrenched enemy to 
come out and fight in an uiijirepared position), yet no scientific 
attempt has hitherto been made to study the whole question of 
mobility, notwithstanding the fact that the Boer War of 1900-2 
proved its importance up to the very hilt. The Boers were 
wanting in every quality whiidi renders an enemy really 
formidable except mobility, but because of that supreme qualifi- 
cation and the fact that the enormous area of their country and 
th(;ir exact knowledge of its topography gave them every facility 
to employ it to the utmost, al)out nine times their numbers were 
required to subdue them; and the method ultimately adopted, 
though freely criticized, was in fact the only one feasible under 
the circumstances to bring them to a final surrender. 

Actually, all systems, the Napoleonic as wxdl as the others, 
can be defeated finally by an excess of mobility, the exact 
proportion depending on the topographical nature of the country 
fought over, the roads available and its extent. So great is its 
influence that it overrides all changes in armament or in tactics, 
as was shown in Manchuria in 1904-5, where in spite of both 
armi'.’s, or perhaps better because both armies were trained on 
western European lines, the actual form which the war assumed 
was that of Marlborough’s times. It is sufficient to imagine the 
Japanese supplied with sufficient pioneer battalions, of the type 
employed on the Indian frontier, and a first-rate transport corps 
(which would have doubled their average rate of daily progress), 
to see how completely the situation would have been altered. 
They could have reached Mukden in half the time actually 
required, and w'ould then have possessed a numerical superiority 
sufficient to ensure for them a second Metz or even a Sedan. It 
is in this direction that all great progress is to be looked for, but 
it involves experiment and organization beyond the capacity 
of any single student. We may, however, indicate the general 
outline such a development would require. Primarily time is 
chiefly lost in the hesitation of leaders and in the preparation 
and circulation of orders. A clear apprehension of the powers 
which modern weapons confer on the attack will lead to the 
elimination of the first, and a higher intellectual training of the 
whole army will materially reduce the second, for the limit to 
the brevity of orders is fixed by the trained intelligence of the 
recipients. Napoleon's marshals could move eflectively in 
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response to an order of a couple of sentences; Mack’s generals 
needed fourteen sheets of foolscap. 

Next comes the rapidity of movement of the troops themselves 
when on the road. They cannot march for longer hours than 
already at times they are called upon to do; but by a better 
distribution of the weights carried between the men and their 
transport, the\' might well cover much more ground in the same 
time. Here again determination to take the offensive, and to 
keep it, largely governs the situation. An army determined to 
attack needs no entremdiing gear, certainly not on its men. 
Its fire is its best protection, and when as in recent campaigns 
in Bulgaria and the Far East the need for entrenchments has 
arisen, that has only occurred l)e(’ausc the whole weapon of 
attack, viz. that t'ombinalion of the three arms which we call 
an army, was not properly balanced in its parts at those particular 
moments so as to enable it to maintain its forward impulse. 
Either, as in Bulgaria, the staff was not up to its duties, or, as 
in the case of the Japanese, the artiller)' arm was too slow, or 
was locally outclassed by the artillery power of its adversary. 
But in all countries, roadless ones in particular, the jirogress of 
the front is conditioned by the efficiency of tht* transport services 
in rear, and only because this brancdi of the army has never 
received all the attention it deserves has it \mm necessary 
to overload the men and liorses at the front in Xhv preposterous 
manner which custom has evcTv where sanctioned, which for the 
most part has been inherited from tht‘ time of Marlborough. 
Over and over again in the past two (Mmtiiries men have shown 
that literally only muskets and ammunition are roc|uirecl to win 
battles, anti that a great victor)' won by rapid man'hing is by 
far the most economical use that can be made of human powers. 
But again and again the pendulum has swung buck, and the 
soldier, in order to be prepared for einergem;ies whicli only 
defeat (;an bring about, has been burdenecl down by a weight 
which has brought him on the field too late and too weary to 
win it, but in ample lime to initur all tht‘ penalties of disaster. 

In the future in western Europe that army v/hose transport 
service, based on motor vehicles and a good road maintenance 
corps of real working men, will relieve I lie soldier and his horse 
(where he has one) of every ounce of superfluous weight, includ- 
ing even in that expression greaK’oats and all rounds of ammuni- 
tion in excess of 120 apieix^, and whos(‘ men arc uniformly trained 
to the Bersaglieri inarch (7 ni. in one hour or 15 m. in three 
consecutive hours), will possess a superiority over its adversary 
which he will require twofold odds to counteract. I’he suggestion 
that the ammunition supjily should be limited may create sur- 
prise, but it is a logical consequence, and precisely one of those 
jmiiits on which the strategist of tlie future will require a firm 
conviction. The fundamental fact on which all tactical practice 
Is based is this, that a relatively small loss suddenly inflicted 
exercises a far greater demoralizing effeet upon its reiM’pient 
than a much heavier punishment extended ovTr a longer period. 
First-rate troops have often broken hack in disorder under a 
sudden hail of bullets which has swept away not more than 2 to 
3 % of their strength, whilst exactly similar battalions in the 
same action have ludd out aJl day and nmiained an efficient 
fighting body after even 30 % had fallen. But, armament being 
ecjual, this sudden loss can only be inflict(?d by placing the troops 
on the field in the best position possible, relatively to their 
enemy to derive the full Ixuiefit of their fire power; and mobility 
is the chief factor in attaining this end. 'I'he point is most 
clearly seen in th<; case of the action of a wcdl-mounted force 
against a slow-moving cionvoy ; the convoy forms a target which 
men can hardly miss ; tlie assailants are a number of dots it is 
scarcely possible to hit. Two thousand rounds per man of the 
escort would scarcely suffice to obtain the same results as twenty 
rounds a hum on the side of the assailants. This is a clear 
illustration of the principle involved, which should always be 
kept in mind. 

I-astly the student should master the elementary principles 
of railway transportation. The progress si net? railways were 
last used in warfare in western Europe has been so enormous 
that the data sujiplied therefrom are entirely antiquated, and 
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there is no indication that any general staff in Europe is alive to 
the possibilities they present in defence. As already jwinted 
out^ the assailant cannot count on their aid once he has penetrated 
within the enemy’s country, and the farther he advances the 
worse matters become for him. It is enough to consider an 
invading force based on the east coast of Yorkshire with its head 
about Leeds; the technical excellence of English railways is so 
great that 120,000 men with all their share of guns and necessary 
equipment could be easily transferred say from Glasgow and 
Edinburgh round to Sliefikld in twenty-four hours for a flank 
attack. Even double that number, from the south of England 
to tlie north of Yorkshire, could be moved in the same time. It 
is not suggested that such movements might be in themselves 
desirable, but only that in face of such mobility of masses, no 
calculation of the enemy’s movements would be possible. 

In conclusion, the man who would fit himself for the highest 
commands in war, or even for the criticism of those who exercise 
them, must never for one moment forget that the momentary 
spirit of the mass he directs is the fundamental condition of the 
success of every movement. Just as there is no movement so 
simple that its success may not be jeopardized by ill-will and 
despondency in execution, there is hardly any limit to what 
willing men can achieve, and it has been this power of evoking in 
their commands the spirit of blind trust and confidence that places 
men like Cromwell, Marlborough, Frederick and Napoleon almost 
beyond reproach. By the side of this power the technical 
knowledge and ingenuity displayed in their several undertakings 
appear quite trivial; probal)ly the same ideas have occurred to 
thousands of quite mediocre men, hut were never put into 
execution, because they could not count on the whole-souled 
devotion of their men to execute them. This power is born 
in a man, not acc|uired, but even those who possess it in embryo 
can increase and develop it enormously by a systematic study 
of the laws which govern the action of humanity in the mass. 

Erom the above \vc arrives at the following definitions for the 
terms most generally emj)loyed by writers on military history ajid 
strategy. 

'file ])oint, or line joining a series of points, from whence 
military operations originate. Ultimately iiiililiv’y o])erations 
have their inception in an area, i.c, a whole country from which 
(Tgaiiizatioii draws men, arms, food and material t)l' all descriptions, 
lorwarding them through a network o£ communications — roatls, 
railways, Canals, rivers, Jtc., and delivering tlumi at points as near 
to tlie jiroposed enemy as circumstances render exiartlient. As an 
army nijver has too many men, an<l normal civil transport is cheaper 
in every way than military, the tendency is always to maintain 
the collection of men an<I materials under civil admini.stration 
as long as possil»le. Thus as au army mov<*s forward, settling the 
district behind it as it advances, the ci\il administralion follows 
after it, only ceasing to t*,xercise its functions when these can be no 
longer carried out without military ])rotection. (huierally tiierc 
is a zone in which ci\il transjiort and suj)])ly exist side by side 
with military jirecautions greater or hrss, but for all ])ractical 
puq‘)oses each column, whatever its stnuigth, has its base ” at 
that point where the existing magazines are filled by civilian con- 
tractors in the ordinary course ol trade, and with no extra charge 
for war risks. 

Line of ConirvuuiccUion. -The lini? of communication is the great 
main road, trunk railway, canal or river, or any combination of 
these means, for the transport of stores leading from the base to 
the army at the front. Along these arteries of communication 
depots iLTC established, military authority commands, and <;vcry 
arrangemtuit is made that foresight can suggest to im.’et the abnormal 
demands that a condition of w’ar naturally gi\ es rise to. Napoleon 
always used the words foutc da I'aymU^ wliich conveyed ]>erhaps 
a clearer idea of the conditions the road or other means of com- 
munication had to com])ly w'ith than the current term. In i>ro2)or- 
tion to the JUimlxTs which have to be supplied by this line of 
communication its im]>ortancc naturally increases. Thus whenias 
in 1.S70 the (Germans on thii Loire had a choice of magnificent 
nmin roads, even of canals and railroads, and if one were temporarily 
interrupted could switch off the current of sujijily to another without 
great inconveiiienct^ the Russians in igo.j w'ere tied to a single 
railway, any intcrriq^tion of which must have jiaralysed altogtlher 
their vast army which \iltimately numbered /^oo,ooo mouths to 
be fed. It is clear, therefore, that the imjiortance attaching to the 
})rotection of the line of communications must vary in accordance 
with the nature of the country in which w'ar is carried on, the 
state of its communications of all sorts, the facility for establishing 
new ones, and the number of mentiepending for subsistence on any 
single road, railway, river or caaAl«* & 


Line of Operations is a term applied to an imaginary line drawn 
from the centre of gravity of the army at the front to the country 
from which it originates. Whereas lines of communication, being 
dependemt on the topographical conformation of the di.strict may 
be highly circuitous; the line of opcration.s is merely a general 
direction more convenient to keep in mind than the more complex 
idea embodied in the former W’ord. Since practically all siipiily 
flows to an army along its line or lines of communication, and without 
them it can only exist for a limited period, practically all situations 
that can ari.se in war can be referred to their po.ssible conseciuences 
in endangering more or less either one's own communications or 
those of tlie enemy. An army is thus said to “ form front to a 
flank ** when its communication.s run parallel to the direction it 
assumes whtm facing tlie enemy (.see diagram}. It is clear that in 
case of a defeat at or near A the communications are mo.st gravely 
endangered, hence no commander voluntai'ily assumes such a posi- 
tion unless h(; is absolutely confident in the j^ow'er of his troojis to 
beat the enem^ and by so doing places his antagonist in even a 
worse position in case of defeat. This he can only do by placing 
himself more or less astride his adversaries' communications, when 
the latter if btjateii is ruined beyond retrieval. Thus in the Marengo 
cainjiaign, in 1800, Nai^oleon, in placing himsedf astride the Austrian 
communications, was himself compelled to form front to a flank, 
but this was only possible bcjcausc the geographical relation of the 
French and Italian frontiers enabled him from the outset of the 
campaign to aim a blow in the rear of his ojiponents' actual front. 
Under raodtTii conditions such situations in war between two 
great land jiDw-crs can hardly arise. The preliminary coiictaitration 
of armies is arranged in jieace in such a manner that both armies 
will always start with their communications perpendicularly 
behind them. Hence thougii the advantage which can be gained 
by dt^feating an army w'hen forming front to a flank is equally great, 
it cannot be attaintxl except by accejiting a corresponding risk, 
and the same holds good if one army places its<df astride the ixim- 
munications of another, e.g. the Germans at Cravelotte. But when 
a laud army lias to deal with a great sea jxiwei' controlling the vast 
iiKTcantile navies of the jircsent day, the latter being free to land 
wherever he jihjases can com|»el his adversarj' to form front to a 
flank almost as he pleases. This was the advantage Wellington 
derived from sea jxiwer in the campaign of Vittoria (see Peninsular 
Wak), and there are many theatres ol war in which the ojioration 
might be repeabxl nowadays, lor though armies havt* grown ten- 
fold in numbers the means of carrying them with certainty and .speed 
liave increased in a yet greater ratio. As between land powers 
I the que.stif)ii may be complicated when the frontier is lonncd by 
some great natural obstacle, a great river or range of mountains, 
'riierc can 1x5 an almost infinite range of gratlation between tlx* imagi- 
nary lino marked across a ])lain by boundary pillars, and the hard 
and fast distinction drawn betwi^tn sea and land. The advantage, 
however, always lies on tht 5 side oi the nation that possesses bt^hind 
such barrier the better means of lateral amimunications. 'those 
on land can never be so good as the sea, but in projxirtion as they 
approach that idijal their jvossessor can transfer masses of men in 
com])lete security and comjiarative secrecy, to whiclievcr jtortion 
of the frontier may suit hi.s jinrpose best. 

Exterior Lines,- When armies oi.)t5rate from seA'(5ral bases by 
lines converging on an army centrally situattril as regards them, 
they an* said to operat .(5 oti extf'rior line's, and con\ tT.sely t.h (5 army 
operating from a centrc 5 against armies conveiging ii}>on it is said 
to be acting on interior lines." The ciiu^stion oi the relative 
sujicriority of the one form or the other has been discus.sed above. 
It is only necessary to i»()int out hcTc that tlie qut'stion again is 
one of mobility in its widest sense, i.c, the mobility resulting from 
Ix'tter communications both of intelligence, orders and the actual 
material forces by which war is made. Owing to the configuration 
of frontiers, it may be absolutely necessary to attack on exterior 
lines, but once the convergence thtise imi>ly has been attained, 
and a victory won, the advahtagt; of thc! form, which is derived from 
the sujicriofity of communications at the disjio.sal of tlie nation 
acting from the broader base, passes ovtir to the defend*.T, who 
destroying all raihvays, &c. in liis nitreat, c<)mpc].s tlic a.ssailant to 
advance by route marching only, whereas as he, the defender, 
falls back within his own territory, he preserves uninqieded control 
over his t>wn railways, and can thus transfer ti*tH)ps from one flank 
of the assailant to another, as the case may require. 

Obstacles, -All obstacles, whether formed by rivers, marshes, 
forests or mountains, are of valui' in strategy only in so far as they 
delay the raTiidity of communications by limiting thv, number 
of thc available means of transport, whf 5 ther roads or railway's, and 
whatever angle they may form with the line of operation.s of the 
contending forces the advantiige they offer falls entirely to the side 
that commands the exits of the defiles by which they are traversed 
on the farther side. When neither side commands such exits 
from tht' outset, the advantage falls to thc side which can accumu- 
late first at tlic desired point of passage a sufficient fire superiority 
to cover his subsequent necessary operations; in the case of a 
river, the building of one or stiveral bridges; in the case of a mountain 
range, thc deployment of his advancAj-guard, In thc former case 
there is no particular reason why the facilities of communication 
should be greater on one bank than tlie other. In the latter tlie 
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side which has to travorst? the mountains (marsh or forest) will 
always be at a disadvantage lor the actual attack, but at an ad- 
vantage in regard to the secrecy with which he can fall upon the 
I)oint of his owm choice, and the more secure his telegra]>h lint's, 
the greater will this advantage be. (F. N. M.) 

STRATFORD, JOHN DE (d. 1348), archbishop of Cantcr- 
bur}", was bom at Stratford-on-Avon and educated at Merton 
(College, Oxford, afterwards entering the service of Edward IT. 
He served as archdeacon of Lincoln, canon of York and dean of 
the court of arches before 1323, when he became bishop of 
Winchester, an appointment which was made during his visit 
to Pope John XXII. at Avignon and which W'as ^’ery much 
disliked by Edward II. In 1327 the bishop joined Queen 
Isabella's partisans; he drew' np the six articles against Edw'ard 
II., and was one of those who visited the captive king at Kenil- 
w’orth to urg<^ him to abdicate in favour of his son. Under 
lid ward III. he became a member of the royal council, but his 
high political importance dat(?s from the autumn of 1330, the 
time w'lien Koger Mortimer lost liis pow'cT. In November of this 
year Stratford became ('hanccllor, and for th(‘ next ten y(?ars he 
w'iis actively engaged in public business, facing the king’s most 
prominent adviser and b(‘iiig politically, says Stubbs, the “ head 
of the Lancastrian or constitutional party.” In 1333 he was 
appointed archbishop of Canterbury and he njsigned the chan- 
cellorshi]) in the following year; however, he held this oHice 
again from 1335 to 1337 and for about two months in 1340. 
In November 1340 Edward IIT., hiirniliatt'd, impecunious and 
angry, rctiirn(‘d siiddenh' to England from Fland(Ts and vented 
his wrath upon the archl)ishop’s brotlicr, the chancellor, Robert 
d(‘ Stratford. Fearing arrest John dc Stratford fled to Canter- 
bury, and t'ntercd upon a violent war of w'ords w'ilh the king, 
and by his firm conduct led to the establishment of the principle 
that peers were only to l:)e tried in full parliament lieforc their 
ow'n order {en pleyn parlmnH el dmtni les piers). But good 
relations w^crc soon restored lietwcen the two, and the archbishop 
acted as j)r(?si(lent of tlie council during Edw'ard’s absem'e from 
England in 1345 and 1346, although he n(^\' or regained his former 
position of influence. His concluding years were mainly spent 
jn the discharge of his spiritual duties, and he died at Mayfield in 
Sussex on th(; 23rd of August 134S. 

John's brothiT, Robert do Stratford, W'as also one of Echvard Tir.'s 
pri'n(:i]»al ministers. s<Tvecl for n time as deputy to his brotlier, 
and in 1337 bi’ciimc chancellor and bislio]i of Clhichester; he lost 
the lormer office in 1340 and died on the otli of Ai)ril 13O2. 

Kal])li dc Stratford, bishoj) of Lomlon from 1340 until his death 
at Stepney on the 7lh of April 133.^, was a member of the same 
family. All three j)relates were benefactors to Stratford-on-Avon. 

STRATFORD, a city and port of entry of Ontario, Canada, 
and capital of Perth county, situated 83 m. W.S.W. of Toronto 
by the Grand Trunk railway, on the Avon river. Pop. (iQOi), 
9959. The repair and engineering shops of the railway; flour-, 
saw- and W'oolicn-mills; engine and agricultural implement 
W'orks, are the principal industries. A large export trade in 
cheese and other dairv and farm produce is carried on. 

STRATFORD DE REDCLIFFE, STRATFORD CANNING, 
Viscount (1786- 1880), British diplomatist, w'as born in ('lement’s 
Lane in the city of London, on the 4th of November 1786. His 
father, Stratford Canning, uncle of George Canning (r/.th), had 
been disinherited for his marriage with Mehelabel Patrick. He 
settled in London as a m(?rchant. On his death, six months 
after the birth of his son, his w'idow took a house at Wanstead, 
near Epping Forest. Stratford Canning was educated first at a 
dame’s school at an,stead, then at Hackney, and after 1794 at 
Eton. In 1805 he w^as elected a scholar of King’s College, Cam- 
bridge, but he only kept tw'o tenns, and in 1807 was appointed 
precis writer to the foreign office by his cousin Gcorg(j Canning. 
He received his degree in 1812, residence ha\dng been dispen.sed 
with on the ground that he w'as absent on the king’s service. 
In 1807 he W'cnt as secretary to Mr Merry on a diplomatic mission 
to Copenhagen. In 1808 be w'as appointed first secretary to 
Mr (aftcrw’ards Sir Robert) Adair, who w'as sent as ambassador 
to Constantinople. When Mr Adair was transferred to Vienna 
in 1810, Canning remained at Constantinople as charf*e d' affaires. 
The British government was then in the very crisis of its struggle ' 


with Napoleon, and it left Canning entirely to his own discretion. 
Ilis principal task was to persuade t he 'lurkish government not 
to show undue favour to the French privateers which swarmed 
in the Levant. In May 1812 he was able to play the part of 
“ honest broker ” in arranging the peai'e of Bucharest between 
Turkey and Russia, which left a powerful Russian army free to 
take part in repelling Napoleon’s invasion. Canning was able 
to hasten the decision of ihc Turks, by making judicious use of 
Napoleon’s plan for the parti I ion of their empire. A copy of it 
had been left in his hands hy Mr Adair to be used at the proper 
moment. In July he left Constantinople with the sincere desire 
never to return, for he was tired of the corrupt and stiff-necked 
Turkish officials. His ambition was to lead an active career at 
home. But his success in arranging the Treaty of Bucharest 
had marked him out for diplomatic employment. His absenct' 
from home in early youtii and the inde|)endent position he had 
held much b(‘fore the usual age, had in fac't discjualified him 
for the care(*r of a y)arliain(‘ntnrv party man. V>y the friendly 
interv^ention of Castltrcagli, his cousin's old opponent, he 
received a p(‘nsion, or ralhiT a retaining fir, of £1200 a y(\a.r, on 
the usual conditions " —which were that he should bind himself 
to accept the next diplomatic post ofT(Ted, and should not 
attempt to enter parliament, (firming spent his leisure in travel- 
ling about England, and he wrote some poetry which gained him 
the prais(' of liyron, whom he hafl known in boyhood, and had 
met in ('onstantinople. In 1814 he w'as ap])ointed minister 
plenipotentiary to .Switzerland. In this capacity he had a share 
in reorganizing the confederacy after the fall of the Napoleonic 
settlement, and he atttmdc'd the congn'ss at Vienna. He was an 
eyewitness of the dramalicu'hnnge prodiurd at: Vienna by Napo- 
leon’s return from Elba, ('atming n'tained his post in Swilzt'r- 
land till iS 1 8. In 1 81 6 he marri(5(i M iss Harri(‘t Kaikes, daught er 
of a governor of t he Bunk of England. Her death in childbirth, in 
1818, had a strong influence in inducing him to resign his post, of 
w'hicli he was thoroughly tired. The British minister to Switzer- 
land luicl merely formal duties to piTform in normal times, and 
the place was wearisome to a man of C'amiing's capacity and 
desire for work. In j 819 he was appointed minister at Washing- 
ton, a station of great difliculty owing to the ill-feeling created 
by the war of 1812 and the; many dtOicate questions outstanding 
between the; British and the AnuTican govirnmenls. Canning, 
whose rail u rally quick tempiT had been developed hy early 
independence, came into occasional collision with John Quincy 
Adams, the American secretary of state, who was, on hi.s owti 
.sheaving, by no means of a patient dis[)ositiori. Yet the American 
.statesman recognized that the " arrogance ’’ of the. British 
minister was comhirmd with absolute candour and that he was 
above all j)etty diplomatic trickery. They jrarted with mutual 
respect. Canning returned to England in 1823 on leave and 
did not go back to Washington. The geniTal treaty he had 
arranged with Mr Adams was rejeett^d by the United States 
Senate. 

In 3824 ( anning was selected as aml)assador to Turkey, and 
proceeded to Constanlinopli? after a preliminary visit to Vienna 
and St Petersburg. In the Russian capital he was engaged in 
discussing the arnvngcmont of the Alaska boundary, and partly 
in sounding the Russian government as to the course to be taken 
with the Greek revolt against Turkey. He left for (kjnstantinople 
in October 1825, accompanied l)y his second wife, the daughter of 
Mr Alexander of .Somerhill, near Tonbridge. At Constantinople 
he W’as engagtrd with the ambassadors of hrance and Russia 
in an enterprise which he afterwards recognized as having been 
hopeless from the ])eginning— namely in endeavouring to induce 
Sultan Mahmud IT. to make concessions to the Greeks, without 
applying to him the pressure of armed force. After the battle 
of Navarino on the 20th of October 1827, the ambassadors 
were compelled t(3 retire to Corfu. Here Canning learned that 
his conduct so far had been approved, but as he desired to know 
what view was taken of the final rupture with the Porte he came 
home. He was sent out again on the 8th of July 1828. Canning 
did not agree on all points with his superior, Lord Aberdeen, and 
in 1829 he, for the time being, turned from diplomatic to 
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parliamentary life. He sat for Old Surum, for Stockbridge (rotten 
boroughs) and for Southampton, but did not make much mark 
in parliament. He was twice absent on diplomatic missions. 
At the end of 1831 he went to Constantinople to attend the 
conferences on the delimitation of the Greek frontier, arriving 
immediately after the receipt of the news of Mehemet Ali’s 
invasion of Syria (see Mehkmet Ali). Sultan Malimud now 
proposed to Canning an alliance between Great Britain and Tur- 
key, and Canning strongly urged this upon Palmerston, j>ointing 
out the advisability of helping the sultan against Mehemet Ali 
in order to forestall Russia, and of at the same time placating 
Mehemet Ali by guaranteeing him certain advantcages. This 
advice, which largely anticipated the settlement of 1841, was 
not followed: but Canning himself was in high favour with the 
sultan, from whom he received the unique distinction of the 
sov(‘reign’s portrait set in diamonds. In 1833 he was selected as 
ambassador to Russia, but tin; tsar Nicholas T. refused to 
receive him. The story that the tsar was influenced by merely 
personal animosity seems to be unfounded. Nicholas was no 
doubt sufllcicntly informed as to the peremptory character of 
Sir Stratford Canning (he had been made G.C.TC in 1828) to sec 
his unfitness to represent Great Britain at a really independent 
court. 

After Canning had declined the treasurership of the Household 
and the governor-generalship of Canada, he was again named 
ambassador at Constantinople. He reached his post in January 
1842 and retained it till his resignation in February 1858. His 
tenure of office in these years was made remarkable— first by his 
constant efforts to induce the Turkish government to accept 
reform and to conduct itself with humanity and decency; 
then by the Crimean War Canning had no original liking 

for the 'Curks. He was the first to express an ardent hope 
that they would be expelled from Europe with “ bag and 
baggage ” — a phrase made popular in after times by (ikidstone. 
But he had pcTSuadcd himself tliat under the new sultan, Abd-ul- 
-Mejid, they might be reformed, and he was willing to play the 
part of guiding providence. He certainly impressed himself on 
the Turks, and on all other v/itnesses, as a strong personality, 
in particular he struck the imagination of Kinglake, the author 
of the Ifwasion oj the Crimea, In that book he appears as a kind 
of magician who is always mentioned as the “ great Elchi ” and 
who influences the fate of nations by mystic spells cast on pallid 
sultans. Great Elchi is the Turkish title for an ambassador, 
and Elchi for a minister plenipotentiary. The use made of the 
exotic title in Kinglake’s book *is only one of the Corinthian 
ornaments of his style. In sober fact Canning’s exertions on 
bcfhalf of reform in Turkey affected little below tlic surface. His 
share in the Crimean War cannot be told here. On the fall of 
Palmerston’s ministry in February 1858 he resigned, and though 
he paid a complimentary farew'eU visit to Constantinople, he had 
no further siiare in public life than the occasional speeches he 
delivered from his place in the Ifousc of Lords. lie had been 
raised to the peerage in 1852. During his later years he wrote 
several essays collected under the title of The Eastern Question 
(London, 1881). In 1873 he published his treatise, H 7 /y / am 
a Christian^ and in 1876 his play, Alfred the Great at Athelney, 
The only son of his second marriage died before him. Ilis wife 
and two daughters surN'ived him. Lord Stratford died on 
the 14th of August 1880, and was buried at Fraiit in Sussex. 
A monument to him was erected in Westminster Abbey in 
1884. 

Sec Life of Lord Stratford de Redcliffcy by S. LaiU! Poole (London, 
1 888) . 

STRATFORD-ON-AVON, a market town and municipal borough 
in the Stratford-on* A von parliamentary division of Warwick- 
shire, England; on a branch line of the Great Western railway 
and on the East & \Vest Junction raibvay, in connexion with 
which it is served from London by the Great Central (92 J m.) 
and the London <S; North-Western railways. Pop. (iqoi), 8310, 
Tire town lies mainly on the right (west) bank of the Avon. 
The neighbourhood, comj)rised in the rich valley of the Avon, 
is beautiful though of no con.sidcrable elevation. The river 


Row.*? in exquisite wooded reache.s, navigable only for small 
boats. The Stratford-on-Avon canal communicates with the 
Warwick and Birmingham canal. The river is crossed at 
Stratford by a stone bridge of 14 arches, built by Sir Hugh 
Clopton in the reign of Henry VII. The church of the Holy 
Trinity occupies the site of a Saxon monastery, which existed 
before 691, when the bishop of Worcester received it in exchange 
from Ethclrcd, king of Mercia. It is beautifully placed near the 
river, and is a fine cruciform structure, partly Early English and 
partly Perpendicular, with a central tower and lofty octagonal 
spire. It was greatly improved in the reign of Edward III. by 
John de Stratford, who rebuilt the south aisle. He also in 1332 
founded a chantry for priests, and in 1351 Ralph de Stratford 
built for John’s chantry priests “ a house of square .stone,” which 
came to be known as the college, and in connexion with which the 
church became collegiate. The present beautiful choir was built 
by Dean Balshall (1465-1491), and in the reign of Henry VIL the 
north and south transepts were erected. A window commemo- 
rates the Shakespearian scholar J. 0 . Halliwcll-Phillipps. The 
foundation of the chapel of the Gild of the Holy Cross was laid 
by Robert de Stratford. The gild, to which both sexes were 
admitted, was in existence early in the 13th century, and it was 
incorporated by a charter from Edward 11 . in 1322. It was 
dissolved in 1547. The guildhall is a picturesque half-timbered 
building. A "beautiful house of the i6tli century belonged to one 
Thomas Rogers, whose daughter was mother of John Harvard, 
the founder of Harvard College, U.S..A. Among public buildings 
are the town hall, originally dated 1633, rebuilt 1767, and altered 
1863; market house, corn exchange and three hospitals. There 
arc recreation grounds. Jin^wing is carried on, but the trade is 
principally agricultural. Area, 4013 acres. 

Shakespearian Connexion. — To no town has the memory of 
one famous son brought wider notoriety than that which the 
memory of William Shakespeare has brought to Stratford; yet 
this notoriety sprang into strong growth only towards the (ind 
of the i8th century. The tusk of preserving for modern eyes 
the buildings which Shakespcjarc himself saw was not entered 
upon until much of the visible connexion with his times had been 
destroyed. Yet the town is under no great industrial or other 
modernizing influence, and therefore stands in the position of an 
ancient shrine, drawing a jiilgrimagc of modern origin. The 
plan of Shakespeare’s Stratford at least is preserved, for the road 
crossing Clopton's bridge is an ancient highway, and forks in the 
midst of the town into three great bratK'hes, about which the 
village grew up. The high cross no longer stands at the market- 
place, where these roads converged. But the open space where is 
now a memorial fountain was tnc Rother market, and Rothcr 
Street preserves its name. The word signifies horned cattle, 
and is found in Shakespeare's own writing, in tlie restorc^d line 
“ It is the pasture lards the rothcr’s sides ” {Timoit of Athens), 
where ” brother’s ” was originally the accredited reading. In 
Henley Street, close by, is th(! house in whicli tlic poet was born, 
greatly altered in external appearance, being actually two half- 
timbered cottages connected. A small apartment is by imme- 
morial tradition shown as his birth-room, bearing on its white- 
washed walls and its windows innumerable signatures of \'isilors, 
among which such names as Walter Scott, Dickens and Thacke- 
ray may be deciphered, l^art of the building, used by the poet’s 
father as a wool-shop, is fitted as a museum. Shakespeare may 
have attended the grammar school attached to the old guildhall 
in Church Street. This was a foundation in connexion with the 
(did of the Holy Cross, but was refounded after the dissolution 
by King Edward VL in 1553, and bears his name. The cite of 
Shakespeare’s house, New Kacc, bought by him in 1597, was 
acquired by public subscription, chie% through the exertions 
of J. 0 . Halliwell-Phillipps, and was handed over to the trustees 
of the birthplace in 1876. The house was built by Sir Hugh 
Clopton. Shakespeare acquired a considerable property adja- 
cent to it, retired here after his active life in London, and here 
died. Sir John Clopton destroyed the house in 1702 (as it had 
reverted 1(5 his family), and the mansion he built was in turn 
destroyed by Sir Francis Gastrell in 1759. The site, which is 



STRATHAVEN— STRATHCLYDE 


999 


traceable, Is surrounded by gardens. Shakespeare Is buri(^d in 
the chancel of Holy Trinity church, his wife lying next to him. 
The slab over the poet’s grave bears the lines beginning 
** Good fritmd, for Jesus' sake forbearo 
To digg the dust enclosed hoare 

while the effigy on the mural monument above may well j 
be an authentic representation, though somewhat altered and | 
damaged by time and restoration (see Siiakf.spf.ark ; Portraits). I 

Apart from the interest attaching to the pleasant country ! 
town and its pastoral environment, through their influence trace- | 
able in Shakespeare’s writings, there are further connexions with I 
himself and his family to be found. The house adjacent to New 
Place known as Nash’s house was that of Thomas Nash, who ' 
married Shakespeare’s granddaughter Elizabeth Hall; it is used ; 
as a museum. At Shottery, i m. west of Stratford, is the 
picturesque thatched cottage in which Shakespeare’s wife, Anne 
Hathaway, was born. It was purchased for the nation in i8()2. , 
The maiden name of the poet’s mother was Mary Arden, and this 
name, that of an ancient county family, surviA'cs in the district 
north-west of Stratford, the Forest of Arden, though the true 
forest character is long lost. At Snitterfield to the north, where 
the low wooded hills begin to rise from the valley, lived 
Shakespeare's grandfather and uncl(i. 

The principal modern monument to the poet’s memory in 
Stratford is the Shakcispeare Alemorial, a senii-Ciothic building 
of brick, stone; and timl)cr, erected in 1877 to contain a theatre, j 
picture gallery and library. A performance of oiu; of the plays I 
IS given annually. 'Fhe memorial stands by the river above 
the church, and above again lie the Bancroft or Banlc croft 
gardens where, in 1769, a celebration in honour of the poet was 
organized by David Garrick. Evidence of the intt^nse interest 
taken by American visitors in Stratford is seen in the memorial 
fountain and clock -tower presented in 1887, and in a window 
in the church illustrating scenes from the Incarnation and 
containing figures from English and American history. 

History. — Stratford-on-Avon (Stradforde, Strafford, Straff or d~ 
on-Avott) is a place of great antiquity. A Roman road may have 
run past the site: coins, have been found, and the district 
at any rate was inhabited in Roman times. The manor was 
granted by King Ofla to the bishopric of Worcester; and it was 
under the protection of the bishops of Worccst(T, who were grant- 
ing them privileges as early as the reign of Richard L, that the 
inhabitants of the town assumed burghal rights at an early date. 
The Gild of the Holy Cross, founded in the 13th century for the 
support of poor priests and others, cxt;rcised great authority 
over the town for many years. Its dissolution W'as the cause of 
the incorporation charter of Edward VL in 1553, by which the 
town was incorporat(;d under the title of the bailiff and burg(?sses, 
who were to bear the name of aldermen. Another charter, 
confirming former liberties but altering the constitution of the 
cori)oration, w^as granted in i6tt. By the cliarters of 1664 and 
1674 the corporation w'as given the title of mayor, aldcrm(?n 
and burgesses. The governing body now consists of a mayor, 

6 aldermen iind 18 councillors, A market, formerly held on 
Thursdays by a grant of 1309, is now held on Fridays. The 
various trades of weaving, saddlery, glove-making, collar- 
making, candle-making and soap-making were carried on 
during the 16th, 17th and i8th centuries, but have lost their 
importance, 

STRATHAVEN (locally pronounced Strevn), a manufacturing 
and market town of Lanarkshire, Scotland. Pop. (1901), 4076. It 
lies on the Avon, 16 m. S.S.E. of Glasgow by road, and is the 
terminus of the Caledonian Railway Company’s branch line from 
Hamilton. It has manufactures of silk, cotton and hosiery^ and 
is a market for cheese and grain. The picturesque ruins of 
Avondale Castle are situated on Powmiilion Bum, a stream that 
runs through Strat haven to join the Avon, a mile below the tow-n. 
Remains of a Roman road are traceable for several miles imme- 
diately to the south of the Avon. Stonehoiise (pop. 2961), a 
mining and weaving town about 4 m. north-west, is claimed 
as the birthphu;e of the Scotti.sh martyr, Patrick Hamilton 
(1504-1528). Six miles south-west of Strathaven, on the 


moor of Drumclog, the Cen'enanters defeated John Graham 
of Claverhouse, Viscount Dundee, on the 1st cf June 1679. 
A granite obelisk commemorates the batlli;, but the religious 
meetings that used to take place on the anniversary are no 
longer held. 

STRATHCLYDE, the namt; given in the 9th and loth cemurics 
to the British (Welsh) kingdom, which from tlic 7lh century 
onwards was probal.)ly confined to the basin of the Clyde, together 
with the adjacent coast districts, Ayrshire, &c., on the west of 
Scotland. Its capital was Dumbarton (fortress of the Britons), 
then known as Alclyde. On the stmth this kingdom bordered on 
the territories of the Nidiiari Piets of Galloway, including the 
modern counties of Wigtown and Kirkcudbright, a region whicli 
from the middle of tlie 7lh eentury seems to have been in the 
possession of the Norlluiinbrians. Strathclyde is also sometimes 
called C'umbriii, or C'umberiand, and iht; survival of the latter 
name on the Eiiglish side (if the l)oi'der preseives the memory of 
a period when the territories (if the northern W’elsh were of nnicli 
greater extent, though it is perhaps not tiertain that tin; race 
possessed politi(*jil iinily at that time. Of tin; origin of lla; 
kingdom of the North Britons we have no information, Imt 
there seems little reason to doubt that they were the dominant 
people in southern Scotland before the Roman invasion. 

After the withdrawal of the Romans in the 5th century the 
northern Britons seem to have shown gn^ater determination in 
maintaining their independence than any of the southern 
kingdoms and, accordiiig to Welsh traditii.n, Cunedda, the 
ancestor of the kings of (iwyiiedd, laid himself come from the 
north. In the liistoria hrittonum w(; read of seN'eral j)rinces of 
the northern Britons, J'he cliitf of these a]q)(;iir to have been 
Urien, who is said to have fought against tlic Northumbrian 
king Th(;c(loric, and Rhyd(l(Tch lien wJio is mentioned also in 
Adiimnan’s Life of S. (x)lumba. Rhydderch lli*n apji(‘ars to have 
secured the suprenuu'y amongst tlicse W clsh princes after the 
great battle of Arddcryd fought about the year 573, to whicli 
frequent rehTence is miLd(; in early Welsh poetry. Ilis death 
seems to have tc.k(‘ri ])lace in 603. A laic authority stales that 
he was suc(x^<‘de(l bv his son (..'( nstantinc, l)iit the subsequent 
kings were (Ie;cended from another branch of the same family. 

Such notices as we have of the history of Strathclyde in the 
7th and 8th centuries arc preserved only in the chronicUis of the 
surrounding nations and even these siipply us with little more 
than an inoom[)letc record of wars with the neiglihouring Scots, 
Piets and Northurnl)rians. It is probable that the Britons were 
allied willi the .Scots wlum Aidan, the king of tlic latter, invaded 
Northumbria in a.d. 5(;7. In 642, however, we find the two 
Celtic pe(4)ies at war with one anotlier, for in that ye.ar the Britons 
under their king Ow(;n defeated and slew the Scottish king 
Dumnull Br(;ac. In the same year they came into conflict witji 
the Northumbrian king Oswio. In (m) there appears to have 
been a battle between the Britons and the Piets, but about this 
time the former must have lieoomc subj(;ct to the Northumbrian 
kingdom, Tliey rec(n'ered their independence, however, after 
the defeat of Eegdrith by llie I’icts in 685. In 711 and again in 
717 we hear (;f further wars l)(;iwi;en the Tiritonsand the Scots 
of Dalriada, the former Ixiing defeated in both years. To\/ards 
the middle of the 8lh ('.entiiry Strathclyde was agniin tlireatened 
by an alliance between the Northumbrians and Ihds, and in 750 
the Northumbrian king Eaclberht wrested from them a consicler- 
able part of their territories in the west including Kyle in Ayr- 
shire. In 756 the North Britons are said to have l)cen forced 
into submission and from this time onwards wc hear v(;ry little 
of their history, though occasional references to the (leaths u\ 
their kings show that the kingdom still continued to (;xist. 

In 870 Dumbarton was attacked and dcstro}H;d after four 
months’ siege by the Scandinavian king Ivarr, and for some time 
after this the country was exposed to ravages by the Norsemen. 
It is believed that tlie native dynasty came to an end early in 
the loth century and that the subsequent kings bclongecl to 
l)ranch of the .Scottish royal family. At the end of the reiipi of 
Edward the Elder (925) the Britons of Strathclyde submitted 
to that king U.gether with all the cither princes of the north. 
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In the reign of his successor iElhelstan, however, they joined 
with the &ots and ^iorwegians in attempts to overthrow the 
English supremacy, attempts which were ended by their defeat at 
the battle of lirunanlmrli in 9^^7. In 945-46 Strathclyde was 
ravaged by King Edmund and given over to the Scottish king 
Malcolm I. Tlie fall of the kingdom was only temporar}^, for we 
hear of a defeat of the Scottish king Cnilean by the Britons in 
971. In tjie nth centurN' Slratludyde appears to have ])een 
finally incorporated in the Scottish kingdom, and the last time 
'wt hear of one of its kings is at the battle of Carham in 1018 
when the British king Owen fought in allitmce with Malcolm II. 

The following is a list of kings wliosc nniiies are mentioned in the 


chronicles:*— 

Kliyddcrch Hen d. 603 

CoiistaiitiiKj son ol I'ihj’tlderoh (-*) .... 

luclniis (?) d. r>33 

Owain (Kiigcin) d. O42 

Ciwniid (fiiireit) d. 0^8 

Hyliiwal (l)omhnall), son of Owain ..... d. 094 

15 eli, .son of jClphiji d. 722 

T<^w<lwr freiuhibr), son of Boli d. 750 

■Dyfnwal (Diinnagual), son of Tewdwr . . . <1.700 

Cyiian, son oi Kuadrach d. 8i(» 

ArLgha < 1 . S72 

Klin, son of .Artgha < 1 . bt'fore 87S (?) 

Dyfiiwiil (Donev.dvlii.^) d. <>08 

Hyfnwiil (DoviMinldns), son of juh' (,'\(!:lh) Owain d. 934 

Dvinwal (I)oinlinall), son of Eoghain (on pilgrimage) d. 973 

.M.iloolin, son of Dyfnwal d. 997 

Owain (Jhigeniiis) ioi8 


See Chroiiich's of the and Srot^, editi'd by \V. F. Skom* 

(Edinburgh, 1807); W. F. Skene, Celtic Scotland (ICdinbiirgli, 
1870); and Sir John Khvs, CcAtic Hritain (London, iQO.i). 

(F. G. M. B.) 

STRATHCONA AND MOUNT ROYAL, DONALD ALEX- 
ANDER SMITH, Baron (1820- ), (Canadian statesnum and 

financier, was born at Eorres, Scotland, on the 6th of August 
3820, the second son of Alexander Smitli (d. 1850), a Highland 
merchant. His mother, Barbara Stewart, of Abcrnethy, was 
the sister of John Stewart (d. 3847), a famous fiir trader in the 
Canadian North-West, who gave his name to Stewart Lake and 
Stewart River. Through him Donald Smith was appointed in 
1838 a junior clerk in the Hudson’s Bay C’ompany, which at that 
time controlled the greater part of what is now the Dominion of 
( anada. Smith was sent to Labrador, and stationed at Hamilton 
Inlet. For thirteen years he roughed it there, mastering the 
^^'ork of the fur trade, introducing various improvements into the 
conditions of life, being the first to prove that potatoes and other 
vegetables could be grown with success on lliat bleak coast, and 
var^dng bis business routine with much reading and letter- 
writing. Then he was for ten years on Hudson liay, rising in 
the company’s service to be a chief trader and then a chief factor. 
In t868 he w'as appointed to the post of resident governor, with 
headquarters at Montreal. In the next year Louis Riel’s rebellion 
broke out on the Red River (^.7;.), caused chiefl\' by the transfer 
of territorial rights from the company to the Dominion of 
Canada, and in December Smith was sent by the Canadian govern- 
ment wdth wide j)owers as special commissioner to endeavour to 
c:heck the rebellion, and to report “ on the best mode of quieting 
and removing such discontent and dissatisfaction.” On arriving 
at Fort Garry (now Winnipeg) he advised the government that it 
would be necessarv^ to send troops; in the meanwhile he kept 
cool in face of a very ugly situation, and it was largely owing 
to his lad and dij)loinacy that the lives of the numerous prisoners 
were saved, that Kiel’s position was gradually undermined and 
that the relief expedition under Colonel (afterwards Lord) 
Wolscley had no fighting to do. Apart from the rebellion, 
there was difficulty with the company’s traders. The company’s 
control over the North-West was to be surrendered to Canada for 
£300,000, certain grants of land and certain trading privileges; 
and the traders on the spot feared that in the distribution of the 
money their rights might not l.Hi guarded, but Smith succeeded 
in persuading them to trust him to .secure their share, and asserted 
their claims so effectually that £107,000 was paid to them. 
During these complications in the North-West he occupied for a 
time the position of acting governor; in December 1870, on the 


first election to the legi.slative asseird^ly of the new province of 
Manitoba, he was returned for Winnipeg; and in March 1871, 
after a very bitter contest, he was elected as one of the four 
Manitoba representatives to the Dominion House of Commons, 
as member for Selkirk. The reorganization of the Hudson’s Ra\' 
Company in 1871 — involving the loss of its administrative func- 
tions and its restriction to questions of trade only — made it 
nccessar)^ to appoint a chief commissioner for the North-West, 
and in 1871 Smith received the appointment when in London, 
after his championship of the claims of the local traders. At 
Ottawa he at once became the spokesman of the new territories, 
though for a time siiljjcct to the suspicion of those who thought 
that the company had done too little to assist the Canadian 
government against Riel, and he was frequently attacked in 
parliament and out of it on various charges. In 1872 he became 
one of the original members of the first North-West council under 
the act providing for the government of the territories by the 
lieutenant-governor of Manitoba and a council of eleven. 

It was at this time that the eonstruction of the Canadian 
Pacific railway became a practi(ul (juestion. The terms of 
the entrance of British Columbia into the Dominion in 1871 
included a stipulation for the immediate beginning of a railway 
from the Pacific towards the Rocky Mountains, and from a 
point to be selected east of the Rockies towards the Pacific; 
this line, connecting the Pacific .seaboard with eastern Canada, 
was to be completed within ten years from the date of union. 
After a controversy on the merits of private or government 
construction, in 1 H'j2 a charier was given l.>y Sir John Macdonald’s 
government to a company, with Sir Hugh Allan at its head, for 
the construction of tlie line, with a subsidy in land grants and 
money, but in 1873 disclosures of corrupt practii'cs in relation 
to this charter (the so-called Pacific Scandal) l(*d to the fall of 
the government, and the compan)' was soon afterwards dissolved. 
In the great debate which ended in tlie resignation of the govern- 
[ inent, one of the chief t:auses of its downfall was a moderate but 
powerful speech by Smith, which led to a temporary estrange- 
ment between him and Macdonald. I’he Liberal government 
which came into power early in 1874 reverted, though timidly, to 
the policy of government ownership. 

Meanwhile Donald Smith, together woth his cousin Mr George 
Stephen (afterwards Lord Mountstephen), and other Canadian 
and American financiers, liad bonght out the Dutch bondholders 
of the in.solvent St Paul 6: Pacific railway, an American line, 
which by 1873 bad been ('ompleted from St Paul to Breckenridge, 
but which lacked funds to proceed farther. After long negotia- 
tions the new owners persuaded the govemment of Manitoba to 
build a line from Winnipeg to Pembina on tlie American frontier. 
This done, in 3879 tlie partners formed the St Paul, Minneapolis 
Sz Manitoba Railw'ay Company, and by continuing the line from 
Breckenridge to Pembina united Manitoba with the south and 
west. 

In 1878 the Liberal party was defeated, and Sir John Macdonald 
returned to office with the support of Smith, who had been driven 
to rejoin the Conservatives by the ovcr-caui.ious railway policy of 
the Liberals. In 1880 the new govcTiiment made a contract for 
building the railway with a syndicate of which Stephen was the 
chief director, and in which Smith, from the first largely interested, 
came more and more to the front. Both were prominent directors 
of the Bank of Montreal, and employed its resources in the work 
without hesitation. Smith also embarked in the work the whole 
of his private fortune, and it was his dogged perse^'e^ance which 
more than anything else enabled the company to bring its V'ork 
to a successful conclusion. The contract allowed ten years for the 
completion of the line, but such energv was shovm that on the 
7th of November 1885, at Craigellachic in the Rocky Mountains, 
Donald Smith drove "home the last spike of the first Canadian 
transcontinental railway. In 1882 he left parliament, hut re- 
turned to it in 1887, and represented Montreal West till t8q6, 
when he was appointed to succeed Sir Charles Tupper in London 
as high commissioner for Canada. In that year he was made 
G.C.M.G. ; in 1897 he was raised to the peerage and in 1909 made 
G.C.V.O. In 1889 he became governor of the Hudson’s Bay 
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Q)mpany. On the 21st of March 1896 he was appointed povern- 
ment commissioner to Manitoba and the Territories to endeavour 
to lessen the bitterness in the discussion as to Roman Catholic 
rights in the public schools, and the compromise of 1897 followed 
the lines which he suggested (see Canada). 

In January 1900, during the war in South Africa, he raised, 
equipped and presented to the British government a regiment 
of irregular cavalr)^ 600 strong. Strathcona^s Horse, as it was 
called, was recruited in the Canadian West, and did good service 
during the war. Though this w^as perhaps the most striking of 
the many services which his great wealth enabled him to do for 
Canada and the British Empire, he left no side of Canadian life 
untouched. With his cousin, Lord Mountstephen, he founded 
and endowed the Royal Victoria Hospital in Montreal, and 
both in Canada and in Scotland gave largely and wisely to 
university work. He was the backbone of the emigration policy 
which from 1896 on did much to in<Tease the population and the 
prosperity of Canada. He helped in the improvement of the 
waterways of the Canadian West, and in placing steamers on 
them, and gave much assistance to the proposed All Red Route 
of British-owned steamers, encircling the world. From the. first 
he was a member of the Pacific Cable Board, controlling the cable 
laid in 1902 by the (’Oiiibined governments of Great Britain, 
Canada and Australia. No man did more to tighten the ties 
which bind Canada to the British Empire. 

'i'he Lije by Bccklcs Willson coiitiiiiis some useful information. 
The Histories of the Iluclson's Hay Company liy Heckles Willson, 
Kev. James Hryc<} anrl Miss Agnes C. Laiit tell his early struggles. 
6'/V Wilfrid Laurier (2 vols.), by J. S, Willison, describes the financial 
dealings bctwi^en the Canadian goveniintnt and the Canadian 
Pacific rail\va\'. Ills parliamentary speeches arc in the Canadirui 
Hansard (W.L.G.) 

STRATHNAIRN, HUGH HENRY ROSE, ist Baron (1801-^ 
1885), British field marshal, tliird son of the Right Hon. Sir 
Cktorge Henry Rose of Sandhills, (,'liristchurch, ETampshire 
(minister plenipotentiary at the Prussian court), was born at 
Berlin on the 6th of April 1801. He was educated at Berlin, and 
rtM;eiv(?d military instruction at the ('adet school. He entered 
tlie 93rd Sutherland llighland(*rs as an ensign on the 8th of June 
1S20, hut w^as transferred to the 19th Foot, then quartered in 
Ireland, and took part in prestTving order during the “ Ribbon ” 
outrages. He was promoted rapidly, to a lieutenaruy in 1821, a 
captaincy in 1824, and an unattached majority at tlie end of 
T 826. He was brought into the 92nd Highlanders as a regimental 
itiajor in 1829, and the following y(?ar w^as appointed e<]Uerry to 
H.R.H. the duke of Cambridge. The 92nd Highlanders were in 
Ireland, and Rose again found himself empIoytHl in maintaining 
l*'>w and order. He rendered important services in suppressing 
disaffected meetings, but his conduct was so courteous to the 
ringleaders that he incurred no j)ersonal hostility. In 1833 he 
aci'ompanicd his regiment to Gibraltar, and thret; years lalttr to 
Malta, where he exerted himself with so much zeal during a 
serious outbreak of chohTa in attending to the sick solditTs that 
his conduct elicited an offK'ial approval from the governor and 
commander-in-chief. In 1839 he was promoted, by purchase, 
to an unattached lieutenant-colonelcy. Tn the following year 
Rose was selected, with other oflieers and detachments of Royal 
Artillcty" and Royal Engineers, for .special service in .Syria under 
the orders of tlie foreign offi<*e. They were to co-operate on 
shore, under Brigadier-General Mi(‘hell, R.A.~in <’()njun(lion 
with the Turkish troops — with the British fleet on the roast, for 
the expulsion of Mchemet Ali^s Egyptian army from Syria. Sir 
Stratford Canning sent Rose frorii Constantinople on a diplo- 
matic mission to Ibrahim Pasha, commanding the P^g\-ptian 
army in Syria, and after its execution he was attached, as cleputy 
adjutant-general, to the staff of Omar Pasha, who landed at 
Jaffa with a large Turkish force from the British fleet. Rose 
distinguished himself in several engagements, and was twice 
wounded at El Mesden in January 1841. He was mentioned in 
despatches, and received from the sultan the order of Ni.^Jhan 
Iftihar in diamonds, the war medal and a sabre of honour. The 
king of Prussia sent him the order of St John, and expressed hi.s 
pleasure that ** an early acquaintance ” had so gallantly distin- 


guished himself. Shortly after he succeeded to the command 
of the British detachment in Syria with the local rank of colonel, 
and in April 1841 he was appointed British consul-general for 
Syria. For seven years, tunidsi political complications and 
intrigues, Rose, by his cnerg\' and force of character, did much 
to arrest the horrors of civil war. to prevent the feuds between 
the Maronites and Druses coming to a head, and to administer 
jicstice impartially. On one oocasiem in 1841 , when he found the 
Maronites and Druses drawn up in two lines and firing at each 
other, he rode between them at imminent risk to his life, and by 
the sheer force of a stronger w'dl stopped the conflic t. In the 
first year of his appoinlmt‘nt his action saved the lives of several 
hundred Christians at Deir el Kbama, in the l^i‘banon, and his 
services were warmly recognized by l^rd Aberdeen in the House 
of Lords, and he was made C.B. Tn 1845, by his promptness 
and energ)', at great personal risk, he rescued ()oo Ghnstians 
belonging to the American mission at Abaye, in the Lebanon, 
from the hands of the Druses, and brought them to Beirut. In 
1848, during the outbreak of cholera at Beirut, he was most 
devoted in his attention to the sick and dying. 

At the end of this year he hdt Syria on leave of absence, and 
did not return, as Lord Palmerston appointed him s(‘cretary of 
embassy at Constantino])le in January 1851. In the following 
year he was charge d'affaires in the al)st?ncc of Sir Stratford 
Canning during the crisis of the? qii(‘stion of the “ holy places,” 
and he so strengthened the hands of the Porte by Ins dettTmined 
action that the Russian attempt to force a secret treaty upon 
Turkey was foiled. During the war with Russia in 1854-56 
Rose was the British commissioner at the headquarters of the 
E'rentdi army, with the local rank of brigadicr-gtmcral. At Varna 
he succeeded in quenching a fire which threatened the French 
.small-arm aininunition stores, and received the thanks of Marshal 
St Arnaud, who rec'ommended him lor the Legion of Honour. 
H(‘ was present at the battle of the Alma, and was wounded on 
tlie following day. At lnk(*rman he reconnoitred the ground 
between the British and French armies with great sang-jroid 
under a withering fire from the Russian pickets, and his horse 
was shot under him. He distinguished himself on several other 
occasions in maintaining verbal communication between the 
allied fon^es, and by his tact and judgment contributed to the 
good feeling that existed l)elwe(!n the two armies. His services 
were brought to notice hy the commanders-in-(hief of both 
armies, and he received the m(?dal with three clasps and Die 
thanks of parliament, was promoted to be major-general, and wa.s 
made K.('.B. and commander of lla^ L(‘gion of llonoiir. On Die 
outbreak of the Indian Mutiny in 1857 Rose was giv(;ii command 
of tlu; ]\)()na division. He arrived in September, and shortly after 
took command of th<* ('(‘ntral India fon'c. Jn Januarj' 1858 he 
marched from Mhow, captured Hathgarh aft(‘r a sliorl siege, and 
defeated the raja of Banpiir near Barociia in the same rnonlh. 
He then relieved Saugor, captured Garhakota and tlie fort of 
Barodia, and early in Man’ll (lefealed the rebels in th(‘ Madanpiir 
J^ass and (’iipturt^d Madanpiir and Ghanderi. He arrived before 
Jhansi on the 2olh of Man’ll, and during its investment def(?ated 
a relieving force under T'anlia Topi at the Betwa on the 1st of 
April. Most of Rose’s force was locked up in the investment, 
and to Tantia Topi’s army of 20,000 he could only oppose 1500 
men; yet with this small fon'e he routed the enemy with a loss 
of 1500 men and all their stores. Jhansi was stormed and the 
greater part of the city taken on the 3rcl, and th(^ rest the follow- 
ing day, and the fort occupied on the 5th. Kiiiich was captured, 
after severe fighting in a temperature of no® in the shade, on the 
7th of May. Rose himself was only able to hold out hy medical 
treatment, and many casualties ocTiirrcd from the great heat. 
Under the same conditions the march was made on Kalpi. The 
rebels came out in multitudes on the 22n(l of May to attack his 
small force, exhausted by hard marching and weakened by 
sickness, but after a .severe fight under a burning sun, and in a 
suffocating hot wind, were utterly routed anrl Kaliii occupied the 
follovong day . Having completed h is programme, Rose obtained 
sick leave, and Sir Robert Napier was appointed to succeed 
him, when news came of the defection of Sindhia’s troops and the 
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i£S$ Strauss succeeded Biilow as conductor of the Meiningen 
orchestra, but the appointment was held only for a few months, 
since in April of this year Strauss resigned his post in order to 
travel in Italy, and on his return in the early autumn he became 
3rd conductor of the Munich Opera under Hermann Levi. 
Four years later he was installed in Weimar as Hofkapcll- 
meistcr, but once again he held his post only for a brief period, 
for in 1894, the year of his marriage to Pauline de Ahna, the 
eminent singer, he was promoted to be 1st conductor at Munich. 
Between these various appointments and that of Hofkapell- 
meistcr in Berlin (1899) Strauss travelled considerably in the 
near East and over Europe, now in search of health, anon in 
propagandism. His first professional visit to London was in 
1897, and laid the foundation of a local English cult that culmi- 
nated six years later in a Strauss festival. From that time 
Strauss\s path lay in pleasant places. He frequently returned 
to London, notably to conduct a performance of Elektra, in 
Beccham's season at Covent Garden in the spring of 1910, 
and a part of a concert at Queen’s Hall, when he achieved a 
genuine triumph by his conducting of Mozarti’s music. 

Of the early period of Strauss the composer there is little of 
importance to be said. His early works were neither better 
nor worse than those of scores of talented students of an ad- 
vanc'ed skill in matters of technique. Indeed it has often been 
said, with some show of authority, that the ultimate develop- 
ment of Strauss is seen to any appreciable extent first in the 
symphonic poem Macbeth (op. 23). Here, in spite of the 
earlier Don juan (op. 20), Strauss is himself, thematically 
and orchestrally, for the first time, for A us Italien (op. 16) is a 
comparatively poor and (juitc unreprc'sentative effusion apart 
altogether from the jaux pas ('ontainecl in it by the mistaking 
of a popular song composed in St John’s Wood, London, 
for a Neapolitan folk-song. A year only divides Macbeth 
(1887) from Don Juan (1888)— Tondrarnen ohne Worte,” 
as they have been called. But there is an age between them 
and Tod und Veykldrunff (1889) — the bridge from one part to 
the other and the opening of the second section of which are 
amongst Strauss’s most glorious insfiirations. Between the 
last-named work and Till Eulenspie^els lustigm Streiche 
(1894), Strauss's first opera, Guntram finds place (first per- 
formance, Weimar, 1894), latter a work that in spite of 
much reclame for the (ximposer failed to maintain a position 
upon the stage. In Till Kulenspiegel is to be found a sense 
of fun that is worthy of note (as of emulation), and it is perhaps 
worth recording that no more noteworthy example of the 
Rondo form exists in modern music, while its approximate 
successor, Don Quixote (1897), is an absolutely outstanding 
example of the Variation form. Further, Strauss reached in 
Don Quixote his zenith as a musical realist. In between 
there occurred the Nietzchean poem Also sprach Zarathustra 
(1895), which stirred up more temporary strife than any of 
its predecessors, if not so much perhaps as was engineered later 
on by the production of Ein Heldenleben (1898), or by the 
comparatively ingenuous Symbhonia domestica (1904). For 
various reasons these compositions roused the somewhat sleepy 
academics of musical Europe from their lctharg>\ 'j'hey re- 
vived, with the usual negative results, the ancient fight as to 
the legitimacy or otherwise of programme music. But though 
performances were comparatively rare in iOngkind up to the 
middle of 1910, those that had occurred proved undoubtedly 
attractive, while their rareness might quite reasonably he attri- 
buted to the very large fees demanded for their performance. 

Up to 1910 Strauss had composed four operas. Of these, 
Guntram was on frankly Wagnerian lines. Feurrsnot, on 
the other hand, a satirical, purely Munich work — a page 
out of the Munich annals, as it were, so closely is it identified 
with the Bavarian capital in its musical and personal reference, 
though produced at Dresden in 1901, remained sufficiently alive 
to have merited performance at His Majesty’s theatre, London, 
again under Thomas Beecham’s direction in July 1910. The 
same enthusiastic musician had previously produced Elehtro 
with immense yet equal success in London (Covent Garden) 


in the early spring of 1910. Perhaps none of these operas 
enjoyed the riclame of Salome (Dresden 1905), whi(i in 
England was originally barred by the censor of plays, but was 
performed several times at Covent Garden under Thomas 
Beecham in the autumn of 1910. 

As a composer of songs Strauss enjoys the widest popularity 
in the conventional sense of the word. Many an example could 
be given from the hundred and more of his ** Lieder ” of Strauss’s 
lawful right to be considered a lineal descendant of the royal 
line of German song writers. Some are transcendently beau- 
tiful. But this very fact has been thought to militate against 
his supreme greatness as a composer in the widest sense. The 
question, indeed, though in itself ridiculous, has been asked : 
which is the true Richard Strauss, the composer of the ra('o- 
phonous Ein Heldenleben or of the exquisite Morgen or 
Traum durch die Ddmmerung} But by 1910 he had at any 
rate won his place in the musical Walhalla. Whether the 
composer’s name will survive by means of his many exquisite 
“ Lieder,” by means of his satire and grim humour, by means 
of his realism or his original classicism, remains to be seen. 
That his position is assured among the immortals is clear if only 
on account of his absolute independence of thought and of 
expression, of his prodigious breadth of artistic view and of his 
capacity to say his say in the musical language of his own day. 
His heartiest detractors admit that Strauss has enlarged the 
means of musical expression even if they cavil at his somewhat 
realistic utterance on occasion. To put it no higher, he must 
rank as a 20th-century Berlioz with a vastly wider musi<;al 
knowledge and equipment. (R. H. L.) 

STRAW AND STRAW MANUFACTURES. Straw (from 
strew, as being used for strewing) is the general term applied 
to the stalky residue of grain-plants (especially wheat, rye, oats, 
barley). It forms the raw material of some important 
industries. It serves for the thatching of roofs, for a paj)er- 
making material, for ornamenting small surfaces as a ” straw- 
mosaic,” for plaiting into door and table mats, mattresses, ^cc., 
and for weaving and" j)laiting into light baskets, artificial flowers, 
&c. These applications, however, are insignificant in compari- 
son with the place occupied by straw as a raw material for the 
straw bonnets and hats worn by both sexes. Of the various 
materials which go to the fabrication of jdailed head-gear the 
most importiint is wheaten straw. It is only in certain areas 
that straw suitable for making plaits is produ(!e(i. The straw 
must have a certain length of “ pipe ” between the knots, must 
possess a cl(*.ar delicate golden colour and must not l)e brittle. 
The most valuable straw for plaits is grown in Tuscany, and from 
it the well-known Tuscan ])laits and leghorn hats are made. 
The straw of Tuscany, specially grown lor plaiting, is distin- 
guished into three qualities- being the finest, 
Mazzuolo the second quality, from which the hu\h of the plaits 
are made, while from the third quality, Santa Fioro^ only “ 'I’uscan 
pedals ” and braids are plaited. The wheat-seed for these 
straws is sown very thickly on comparativeh' elevated and arid 
land, and it sends up long attenuated stalks. When the grain 
in the ear is about half developed the straw is pulled up by the 
roots, dried in the sun, and subse(|uently spread out for several 
successive days to be bleached under the influence of alternate 
sunlight and night-dews. The pipe of the upper joint alone is 
sclcc'tcd for plaiting, the remainder of the straw being used for 
other purposes. These pipes arc made up in small bundles, 
bleached in sulphur fumes in a closed chest, assorted into sizes, 
and so prepared for the plailers. Straw-plaiting is a domestic 
industry among the women and young children of Tuscany and 
some parts of Emilia. Tuscan plaits and hats vary enormously 
in quality and value; the plait of a hat of good quality may 
represent the work of four or five days, while hats of the highest 
quality may each occupy six to nine months in making. The 
finest work is excessively trying to the eyes of the plaiters, who 
can at most give to it two or three hours’ labour daily. 

The districts around Luton in Bedfordshire and the neigh- 
bouring counties have, since the beginning of the 17th century’, 
been the British home of the straw-plait industry. The straw 
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of certain varieties of wheat cultivated in that region is, in 
favourable seasons, possessed of a fine bright colour and due 
tenacity and strength. The straw is cut as in ordinary har- 
vesting, but is allowed to dry in the sun before binding. Sul>- 
sequently straws arc selected from the sheaves, and of these 
the pipes of the two upper joints arc taken for plaiting. The 
pipes are assorted into sizes by passing them through graduated 
openings in a grilled wire frame, and those of good colour are 
bleached by the fumes of sulphur. Spotted and dis(u)loured 
straws are dyed either in pipe or in plait. The plaiters work 
up the material in a diimj) state, either into wliolc straw or 
split straw plaits. Split straws are prepared with the aid of a 
small instrument having a projecting point which enters the 
straw pipe, and from which radiate the number of knife-edged 
cutters into which the straw is to be split. The plaiting of 
straw in the counties of Bucks, Beds, Berks and Herts fonnerly 
gave employment to many tliousands of women and >'Oung 
children; but now vast quantities of plaits arc imported at a 
very cheap rate from Italy, China and Japan. The result is 
that, while the JiUton trade in the manufacture of straw and 
fancy hats of ever}' description has largely extended, the number 
of English plaiters, all told, was not more than a few hundreds 
in 1907, as compared with 30,000 in 1871. The plaits are sewed 
partly by hand and in a .special se\ving-machine, and the hats 
or bonnets are finished by stiffening with gelatin size and 
blocking into sliape with the aid of heat and j)Owerful pressure, 
according to the dictates of fashion. 

In the United States straw-plait work is jurincipally centred 
in the state of Massachusetts. 

Many substances besides straw jvrt! worked into plaits and braids 
for bonnets. Among these may be noticed thin strips of willow 
and cane and the fronds of nnm<M-ons palms. Brazilian " hats 
made from the fronds of the })almetto i)alms, Sabul palmetto and 
6'. mexkana, are now largely made at St Albans. The famous 
I’anama hats, fine qualities of which were at one time worth {;io to 
io eacli, arc made from the Icivves of the screw pine, CarludovUa 
palmata, 'fhey arc now manuiactur(?d at Dresden, Strassbnrg and 
Mancy, and can be purchased at 30s. or £1, 

STRAWBERRY {Fra^aria), Apart from its interest as a 
dessert fruit, the strawberry has claims to attention by reason 
of the peculiarities of its stnicture and the cxctdlent illustrations 
it offers of the inherent power of variation possessed by the 
plant and of the siktcss of the gardener in availing himself of 
this tendency. The genus Fragaria consists of about eight 
species, native of the north temperate regions of both hemi- 
spheres, as well as of mountain districts in warmer climes; one 
species is found in Chile. The tufted character of the plant, and 
its habit of sending out long slender brani.hes (runners) which 
produce a new bud at the extremity, are well known. The 
leaves liave usually three leaflets palinately arranged, but 
the number of leaflets may be intTeased to five or re(hir(?d to 
one. While the flower luus the typical Rosac(?ous strutiture, the 
so-callcd fruit is ver>’ peculiar, but it ma}' be understood by the 
contrast it presents with the ** hip ” of the rose. In the last- 
named plant tlic top of the flow(!r-stalk exj)an(ls as it grows 
into a vase-shaped cavity, the hip,” within which are <’oncealed 
the true fruits or seed-vessels. In the rose the extremity of 
the floral axis is concave and bears the carpels in its interior. 
In the strawi)err}" the floral axis, instead of becoming concave, 
swells out into a fleshy, dome-shaped or flattened mass in 
which the carpels or true fruits, commonly called pips or seeds, 
are more or less embedded but never wholly concealed. A 
ripe strawberry in fact may be aptly compared to the fniit ” 
of a rose turned inside out. 

The common wild strawberr}' of Great Britain (fig. i), which 
indeed is found throughout Europe and great part of temperate 
Asia and North America, is Fragaria vesca, and this was the 
first species brought under cultivation in the early part of the 
17th century. Later on other species were introduced, such as 
F. elatior, a European species, the parent stock of the hautbois 
strawberries, and c.specially F. virginiana from the United States 
and F, chiloensis from Chile. From these species, crossed and 
recrossed in various manners, have sprung the vast number 
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of different varieties now enumerated in catalogues, whose 
characteristics are so inextric^ably blended that the attempt to 
trace their exact parentage or to follow out their lineage has 
become impossible. The varieties at present cultivated vary 
in the most remarkable degree in size, colour, flavour, shape, 
degree of fertility, season of ripening, liability to disease and 
( onstitution of plant. Some, as prt‘viously stated, vnry in foliage, 
others produce no runners, and some vary materially in the 
relative development of their sexual organs, for, while in most 
cases the flowers are in appearance hermaphrodite, at least 
in stru(!tiirc, there is a vtM-y general tendency towards a separa- 
tion of the sexes, so that the flowers are males or females only 



as to function, even altlujugh thty niiiy be perfect in construc- 
tion. This tendency to dioecism is a common characteristic 
among Rosaccae, and sometimes proves a sonn-e of disappoint- 
ment to the cultivator, who finds his plants barren when; he had 
hoped to gather a crop. This liappcns in the United States 
more frequently than in Britain, but when recejgnized e:an readily 
be obviated by planting male* varieties in the vicinity of tlie 
barren kinds. Darwin, in alluding to the vast amount e)f 
variability in the se)-calle(l fruit” -a change effected by the 
art of the horticulturist in less than three centuries- contrasts 
with this variability the fixity and permanence of character 
pre\sentcd by the trtie fruits, or pips, which are distributed over 
the siirfaeie of the swcdlen axis. The will and art of the gardonetr 
havej been directed to the improvement of the one organ, 
while he has dcvoie.d no attention to the other, which conse- 
quently remains in the same condition as in the wild plant. 
Too much stress is not, however, to l)e laid on this p(jint, for 
it must he remembered tliat the hdiage, which is not .specially 
an object of the gardener’s “selection,” nevertlielcss varies 
considerably. 

The larger-fruited sorts arc obtained by crossing from F. 
chiloensis and F. inrgimana, and the smaller alpines from 
F, vesca. The alpine varieties should he raised from seeds; 
while the other sorts are continued true to their kinds by 
runners. If new varieli(?s arc de.sired, these arc obtained by 
judicious crossing and seeding. 

The seeds of the alpines should be saved from the finest fruit 
ripened early in the summer. They may at once be sown , either in a 
sheltered border outdoors or in pots, or bctl<?r in March under glass, 
when they will produce fruits in June? of the same year. The fsoil 
should be rich and light, and the seeds v(‘ry slightly covered by 
sihing over them some leaf-mould or old decomi>osed cow dung. 
When the idanUs appear and ha^•e nia<le five or six leaves, they are 
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transplanted to where they arc to remain for bearing. The seeds 
sown in pots may be helped on by gentle heat, and when the plants 
are large enough they are pricked out in hnc rich soil, and in June 
transferred to the open ground for bearing; they will produce a 

P artial crop in the autumn, and a full one in the following season. 

he same treatment may be applied to the choicer seedlings of the 
larger-fruited sorts from which new varieties are expected. Amongst 
the best alpine strawlxjrrics, to which the name of “ perpetual*' hasnow 
been given, are those known as St Joseph and St Anthony of Padua. 

The runners of established sorts should be allowed to root in the 
soil adjoining the plants, which should, therefore, be kept light and 
line, or layered into small pots as for forcing. As soon as a few 
leaves are produced on each the secondary runners should be stopped. 
When the plants liave Inscoinc wcll-rotiled they should at once be 
Ian ted out. They do best in a rather strong loam, and should be 
opt tolerably moist. The scarlet section prefers a rich sandy loam. 
The ground should be trenched 2 or ^ ft. deep, and supplied with 
plenty of manure, a good proportion of which should lie just below 
the roots, 10 or 12 in. from the surface. The plants may l>e i>ut 
in on an average about 2 ft. apart. 

A mulching of strawy manure put between the rows in spring 
serves to keep the ground moist and the fruit clean, as well as to 
afford nourishment to the plants. Unless required, the runners are 
cut off early, in order to promote the swelling of the fruit. The 
plants are watered during dry weather after the fruit is set, and 
occasionally till it begins to colour. As .soon as the fruit st^ason is 
over, the runners are again removed, and the ground hoed and raked. 
The plantation shoukl be renewed every second or tliird year, or 
less frequently if kept free of runners, if the old leaves arc cut 
away after the fruit lias been gathert‘d, and if a good top-dressing 
of rotten dung or leaf-mould is applied. A top-dressing of loiim is 
beneficial if applied before the plants begin to grow in spring, but 
after that period they should not be disturbed during the summer 
cither at root or at top. If the plants produce a large number of 
llowcr-scajies, each should, if fine large fruit is desired, have them 
reduced to about four of the strongest. The low'est blossoms on 
the scape will l)C found to produce the largest, earliest and best 
fruits. The fruit should not be gathered till it is quite ripe, and 
then, if possible, it should be quite dry, but not heated by the sun. 
Those intended for preserving are best taken without the stalk and 
the caly.x. 

Forcing , — The runners propagated for forcing are layered into 
3-in. pots, filled with rich soil, and held firm Viy a piece of raffia, a peg 
or stone. If kept duly wa1(u*ed they will soon form indeptindent 
plants. The earlier they are securi?d the better. When firmly 
root(*d they are removed and transferred into well-drained b-in. pots, 
of strong well-enriched loam, the soil being rammed firmly into the 
pots, which are to be set in an open airy place. In severe frosts 
they should be covered w’ith dry litter’ or bracken, but do not 
necessarily require to be placed under gliiss. They arc moved into 
the forcing houses as required. Tin* main points to be kept in view 
in forcing "strawberries are, first, to have strong stocky plants, the 
leaves of wliich have grown sturdily from being well exjioscd to light, 
and secondly, to grow them on slowly till fruit is set. When they 
are first introduced into heat, the temperature should not exceed 45° 
or 50° by fire heal, and air must Ikj freely admitted; should the 
leaves appear to grow np thin and delimit e, It'ss fire heal and more 
air must ha giv<ni. but an average temperature of 55^' by day may 
be allowed and continued while llie plants are in flower. When 
the fruit is .set the heat may be gradually increased, till at the 
ripening period it stands at and occasionally at 75" by sun heat. 
While the fruit is swelling the plants should never be allowed to get 
dry, hut wli(;n it begins id colour no more water should be given than 
is aiisolutely rtjquisile to keej) the leaves from flagging. The plants 
should be removed from the house as soon as the crop is gathered. 
The forccfcl plants properlyhardened make first-rate outdoor planta- 
tions, and if pul out early in summer, in good ground, \vill often 
produce a useful aulumnai crop. 



Fig. 2 . — Sphaerotheca humuU, Hop and Straw'berry Mildew. 


Small portion of .surface of hop leaf showing the fructification or 
perithccia (/>) of the fungus attached to the surface ; h, a hair 
of the leaf surface, (x 200.) i,A single perilhecium bursting; 
2, a chain of spores or conidia. (i and 2 x 400.) 


Diseases ^ — The most troublesome fungoid attacks to which the 
strawberry is subject are mildew and leaf-spot. The former, like 
all mildews, attacks the leaves and ^rcads to the fruit, these being 
covered with the white mycelium. The fungus is identical with that 
causing mildew in hops (Sphaerotheca humuli), and its development 
is greatly furthered by exposure of its host to cold draughts or low 
night temperatures. Spraying the foliage with potassium sulphide 
(.J oz. to 1 gallon of water) should hold it in check, but the plants 
.should not l>e sprayed w'hen the fruit is developing. The leaf- 
spot *' is caused by the fungus Sphaerella fragariae. The first 
symptom of tliis attack is the appearance of small, circular, white 
spots on the leaves, having a broad, definite, dark reddish margin. 



From George MaKsec’x Textbook of Ptaut Diseases^ by permission of Diickwortli & Co, 
Fig. 3 . — Sphaerella fragariae. 

1, Strawberry leaf showing diseased spots. 

2, Ascus with eight spores from a perithccium. (X 300.) 

3, Spores or conidia of the Ramularia stage. (X 300*,) 

On these spots a wdiitish mould (formerly considered to be a distinct 
species under the name Ramularia iulasnei) develops, and this is 
followed later by the perfect form of the fungus, the fruits of wliich 
appear to the naked eye as small black spots seated on the while 
dead spot on the leaf. Potassium sulphide may be used as for the 
mildew, or, perhaps belter, Bonh'aux mixture, 11 has been recoin- 
mend(‘d to cut off the leaves after fruiting and burn the beds over so 
as to destroy the fungus in the leaves. 

The grubs of the eockcliafer (Mvlolontha vulgaris) and the rose- 
chafer (Cetonia aurata) freipieiilly leeJ upon the roots of llie straw- 
berry and do considcralde damage, while the la^^';Le of the garden 
swift moth (Hcpiolns) behave in a similar way. The imago of 
Cetonia aurata also frequently damages the flowers of the strawberry 
by devouring their ceiiinrs, and is often troublesome in this w.'.y 
in forcing-houses particularly. 'Plu* carnivorous ground beetles, 
particularly Pterostichiis nigra ami Harpalus rufinianus, when tlic 
fruit is ripe attack it at night, returning in the soil in the daytime. 
They are to be caught by placing jars containing some attractive 
matter, such as meat and water, at intervals about the beds with 
their mouths sunk level with the surface of the soil. Millepedes also 
are often found in lhe rijie fruit, but occur mostly where the soil is 
very rich in organic matter and poor in lime. 

STREATHAM, a large residential district in the south cf 
London, England, within the municipal borough of Wand:.>- 
>vorth. The name appears to indicate its position on an ancient 
street ” or highway. According to Dome.sday, Streathain 
included several manors, two of which, Tooting and Balham 
(to follow the modern nomenclature), belonged to the abbot (i 
St Mary cle Bee in Normandy. One of several public grounds 
in the neighbourhood of Streatham is called Tooting Bee 
Common. The parish church of St Leonard, Streatham , contains 
among its memorials that of Henry Thrale (d. 1781), with an 
in.scription by Samuel Johnson, who was a constant visitor at 
Thrale’s house, Streatham Park, which is no longer standing. 

STREATORy a city of La Salle county, Illinois, U.S.A., cn 
the Vermilion river, in the N. part of the state, about 95 m* 
S.W. of Chicago. Pop. (1890), 11,414 ; (1900), 14^079? of whom 
3740 were foreign-born; (1910 census), 14,253; land area, 
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2'97 sq. m. It is served by the Atchison, Topeka & Santa 
Fe, the Chicago, Burlington & Quincy, the Chicago & Alton, 
the Chicago, Indiana & Southern and the Wabash railways. 
Streator has a public libraiy^ and a Chautauqua auditorium. 
It is in the Vermilion coal region, and day for brick and tile is 
abundant in its vicinity. The city^s manufactures include 
glass, brick, tile, foundry and machine-shop products, &c. 
In 1905 the factory product was valued at $1,888,894, being 
51*4 % greater than in 1900. Streator was laid out in t868, 
was incorporated as a village in 1870 and was chartered as a 
city in 1882. 

STREET, GEORGE EDMUND (1824-1881), English architect, 
was born at Woodford in Essex on the 2olh of June 1824. He 
was the third son of Thomas Street, solicitor, by his second 
wife, Maiy’ Anne Millington, George went to school at ^rit(!ham 
in about 1830, and later to the (lamberwell collegiate school, 
which he left in 1839. Tmt a few months he was in his father's 
business in Philjiot Lane, but on his father’s death he went to 
live with his mother and sister at Exeter. There his thoughts 
first turned to architecture, and in 1841 his mother obtained a 
place for him as pupil in the office of Mr Owen Carter at Win- 
chester. Afterwards he w^orked for five years as an “ improver '* 
with Sir George Gilbert Scott in London. At an early age 
Street became deeply interested in the principles of Gothic 
architecture, and devoted an unsparing amount of time and 
labour to studN'ing and sketching the fine.st examples of medieval 
buildings in England and on the Continent. His first com- 
mission w'as for the designing of Biscoray (!hurch. Com wall. 
In 1849 he took an office of his own. He was a draughtsman of 
a very high order; his sketches are masterpieces of spirit and 
brilliant touch. In 1855 he published a very careful and well- 
illustrated work on The Brick and Marble Architecture of Northern 
Italy, and in 1865 a i)Ook on l^he Gothic Architecture of Spain, 
with very beautiful drawings by his own hand. Street’s personal 
taste led him in most cases to select for his design the 13th- 
century Gothic of England or France, his knowledge of which 
was very great, espei iully in the skilful use of rich mouldings. 
By far the majority of the buildings erected by him were for 
ecclesiastical uses, the chief being the convent of East Grinstead, 
the theologi(’al college at Cuddesden and a very large number of 
churches, such as St Philip and St James’s at Oxford, St John’s 
at Torquay, All Saints’ at (Clifton, St Saviour's at Eastbourne, 
St Margaret’s at Liv(!rj)ool and St Mary Magdalene, Paddington. 
His largest w'orks w'erc the nave of Bristol Cathedral, the choir 
of the cathedral of Christ Church in Dublin, and, above all, the 
new (’oiirls of justice in London. The competition for this was 
jirolonged and much diversity of opinion w'iis expressed. Thus, 
the judges w’anted Street to make the exterior arrangements 
and Barry the interior, while a sjxjcial committee of law>'crs 
recommended the designs of Alfred Waterliousc. In June 
1868, howTVer, Street was appointed sole arcliitect; but the 
building was not complete at the time of his death in Decemlier 
]8<St. Street was el(*cte<l an associate of the Royal Academy 
in 1866, and R.A. in 1871; at the time of liis death he was 
professor of architecture to the Royal Academy, w'herc he had 
delivered a ver}- interesting course (>f lectures on the develop- 
ment of medieval architecture. He was also president of the 
Royal Institute of British Architects. He was a member of the 
Royal Academy of Vienna, and in 1878, in reward for drawings 
sent to the Paris Exhibition, he was miuie a knight of the Legion 
of Honour. Street was twice married, first on the lylh of June 
1852 to Mariquita, second daughter of Robert Proctor, who 
died in 1874, and secondly on the nth of January 1876 to Jessie, 
second daughter of William Holland, who died in the same year. 
The architect’.s own death, on the iStli of December 1S81, was 
hastened by overwork and professional worries connected with 
the erection, of the law courts. He was buried on the 29th of 
December in the nave of Westminster Abbey. 

STRELITZ (Strjeltsi), a body of Russian household troops 
originally raised by the tsar Ivan the Terrible in the middle 
of the 16th century. They numbered 40,000 to 50,000 infantry, 
and formed the greater part of the Russian armies in the wars 
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of the 16th and 17th centuries. They were a fierce and ill- 
disciplined force, individually brave and cnicl in war, and 
almost ungovernable in peace. Their mutinies were frequent 
and dangerous, and at last , in 1682, an unusually serious out- 
break led Peter the Great to compass the abolition of the 
force. The Strelitz were gradually drawn to the western frontier 
of Russia, and in 1698 they rose in mutiny for tlie last lime. 
Cnished in battle by Peter’s general, Patrick Gordon, they 
ceased to exist as a military force, and about 2000 of them who 
fell iiilu tlie hands of the tsar were barbarously tortured and 
put to death. 

STRENGTH OP MATERIALS, that part ( f the theory of 
engineering which deals with the nature and eff<‘cls of stresses 
in the parts of engineering structures. Its principal object 
is to determine the proper size and form of pii^ces which have to 
bear given loads, or, comTrsely, to determine the loads which 
can be safely applied to pieces whose dimensions and arrange- 
ment arc already given. It also t^^ats of the relation between 
the apy)lied loads and the changes of form which tliey <‘ausc. 
The sid)ject comprises experimental investigation of the pro- 
perties of materials as to strength and elasticity, and mathe- 
matical discussion of the stres.ses in ties, struts, l)eanis, shafts 
and other elements of structures and machines. 

Stress is the mutual juiion b(‘tween two bodies, or between 
two parts of a body, whereby ea<'h of the two exerls a force 
ii]K)n the other. Thus, when a stone lies on the ground tluTe 
is at the surfaee of eontact a stress, one aspeet of whic h is the 
forc'e directed downwards with which the stone pushes the 
ground, and the other aspect is the* equal f<»r(‘e directed upwards 
with which the ground pushes the stone. A body is said to be 
in a state of stress* when there is a stress between the two parts 
whicii lie on opposite sides of an imaginary surfac^e of section, 
A pillar or Idock supporting a weight is in a state of stress 
becau.se at any cross scc’tion the part abov(‘. the section pushes 
down against the jKirt below, and tlie part below pushes up 
again.st the; j)arl above. A stretcb<‘d rope is in a state of 
stress, because at any cross scM lion the part on each side is 
pulling the part on the othcT side with a force in the direc tion 
of the rope's length. A plate of metal that is l)eing c'lil in a 
shearing nme^hine is in a .state of strc‘ss. bec'au.se at the jdac’e 
where it is about to give way the j)ortion of metal on cjither 
side of the plane of shear is Icmding to drag the portion on the 
othcT side with a force in that plane. 

Normal and I'an^rntial Streafi, — In a solid body which is in a 
state of .stress the direetion of stress at an irua^;inary surface of 
division may be normal, olilique or tani^ential to tin* snrlace. Wh(*n 
ol)li(jne it is convcnic'iitly treated as consist ini' of a normal and a 
tani'enlial component. Normal stress may ]»e eitlujr jnisli (com- 
pressive stress) or ]ndl (tensile stress). Stress which is tan|.;<*ntial 
to the surface is called shearing stress. Oblique stn'ss may lx; 
regarded as so much ])i'sh or imll along with so much slieijring stress. 
The amount of slKtss )>er unit of surface is called tin* intensity of 
stress. StrcfSvS is said to be uniformly distrilnilerl over a surface 
when each fraction of the area ol snrfaee be;i.rs a corresponding 
fraction of the whole str(*ss. If a stress 1* is nnilonnly distributed 
over a plane surface of ;ir(>a S, the intensity is I’/S. if tlie stress is 
not uniformly distributed, the int(‘nsity at any jioint is ftr/gS, 
where 81* is tlie amount of stress on an iiulelinitely small area 8S 
at the point considc^red. h'or jiractical jiuiposes intensity of stress 
is usually expresscxl in tons weight jier scpiare inch, pcninds weight 
per square inch, or kilogrammes weight pc.T scjuarci millimetre or per 
square centimetre. 

Simple Longitudinal Stress. — Tlu; simtdest possible state of stress 
i.s tluit of a .short pillar or block compressed by opjiosite forces applied 
at its ends, or that of a stretched rojie or other lie. In these cases 
the stress is wholly in one direction, that of the length. Th(;se 
sfate.s may be distihgnislied as .simple* longitudinal purdi and simple 
longitudinal pull. In llumi th(‘re is no stress on planes jiarallel tr» 
the direction of the applied forces. 

Compound Stress. — A more complex state of stress occurs if the 
block is compressed or extend(!d by forc(;s applied to a iKiir of oppo- 
site sides, as well as by forces apjdied to its ends-- that is to ,say, if 
two simple longitudinal stresses in different directions act together. 
A still more comjilex state occurs if a third stress be apjdied to the 
remaining pair of sides. It may be shown (sec F.i.asticity) llial 
any state of stress which can possibly ( xist at any point of a body 
may be produced by the joint action of three simple pull or push 
stresses m three suitably chosen directions at right angles to each 
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other. These three arc called principal stresses, and their directions 
an* called the axes of principal stress. These axes lia\’e the impor- 
tant properly that the intensity of stress along one of them is greater, 
and along another it is less, tluin in any other direction. These are 
called respectively the axes of greatest and least principal stress. 

Resolution of 5/r<?55.— •Returning now to the case of a single simple 
longitudinal stress, let AB (fig. i) be a portion of a tic or a strut 
A which is being pulled or pushed in the direction of 

^ the axis AB with a total stress P. On any plane 
CD taken at right angles to the axis we have a 
normal pull or push of intensity p = P/S, S being 
the area of the normal cross-section. On a plane 

N yP Eh’ whose normal is inclined to the axis at an 

/ I angle e we luivc a stress still in the direction of the 

/ axis, and therefore oblique to the plane EF, of 

intensity P/S'. wln^re S' is the area of the surface 
^ ER, or S/cos 0. The* whole stress P on EF may 

. lx* resolved into two components, one normal to 

g[ P HI", and the other a shearing stress . 

^ ^ tangential to EF. The normal com- / 

ponent (l\. fig. 2) is Pcos0; the / 
tangential component (P,) is Psin 0. ^t/ 

j Hence the intensity ol normal pull or / 

1 push on KF, or />„, is p cos- 0, and the / ** 

B intensity of shearing stress El*', eir pf, C 

Fig. 1. is /J sin 0COS 0 . This expres.sion makes N. 
pf a maximum when 0 ^ 43^^ : surface's inclined at 
45'’ to the axis arc called surfaces of maximum 
slwariiig stress; the inlcnsitv of sheaving stress on ,, ^ 

them is ip. ' hiG. 2. 

Combination of Two Simple Pull of Push Stresses at Right Angles to 
One Another, — Suppose next that the*re arc two principal stres.scs : 

in other words that in addition to 
the* simple ])ull or push stress of 

I fig. I there is a second pull or push 

• f stress acting at right angles to it 

1 / as in lig, 3. Call these and P,. 

B } / re.sj)ectively. On any inclined 

.surface! KF there will be an in- 
^ tensity of stress whose normal 

^ - •►p component p„ and tangential com- 

1 ponent pt are found by summing 

I u]) tlie e'l'tocts due to Px and l\ 

; ^ F separate.'ly. Let p,y and py be the 

1 intensities of stress produced by 

; J and Pv respectively on planes 

perpendicular to their own dircc- 
tions. TluMi 

Fig. 1. P>f ~~ 9 -i P.v 0, 

pf — [p.y — t\y) sin’ 0 cos 0, 

0 being the angle which the normal to the surface makes wdth the 
direction o( J^*. 

The tangential stress pt becomes a maximum when 0 is 45“, and 
its value then is 

Max, p,^ I {px - />v). 

if in addition there is a lliircl princijxil stress P.. it will not produce 
any tangential com])onent on ])liuies perpendicular to tlic ])lanc of 
the figure. I lence the above expression for 1 he maximum tangential 
slrt!ss will still a])ply. and it is easy to extend this result so as to reach 
the important general proiiosition that in any condition of stress 
whatever the maximum intensity of shearing str<‘ss is (‘cjual to one- 
half the diiforence betw(?eii the greatest and least principal stresses 
and occurs on surlaces inclined at 45® to tlu^m. 

iQ _ State of Sim /.fie Shear. — A spe- 

cial case of great imiiortance 
occurs when there are two prin- 
^ cipal stresses only, ecjual in 
B Q magnitude and oppo.site in sign; 

in other words. Nvlicn one is a 
simple push and the other a 
simple ])ull. Then on surfaces 
C inclined at 43® to the axes of 

pull and push there is nothing 
but tangential stress, for 

A and this intensity of tangential 

^ stress is numerically equal to 

px or to />y. This condition of 
stress is called a state of simple 
YQ shear. 

•pjQ , The stale of simple .shear may 

‘ al.so be arrived at in another way. 

Let an elementary cubical part of any solid body (fig. 4) have tangen- 
tial strc.sscs QQ applied to one pair of opposite taces, A and B, and 
equal tangential stresses applied to a second pair of faces C and D, 


Fig. 4. 


equal tangential stresses apjdiei' 


second pair of faces C and T), 


Figs. 3, 4. 5. 6, 13, 16, 17, 18, 19, 20, 23, 24 and 23 are from 
Ewing's Strength of Materials, by permission of the Cambridge 
Uxiiver.sity lh:ess. 


as in the figure. The cilcct is to set up a state of simple shear. 
On all planes parallel to A and B there is nothing but tangential 
stress, and the same is true of all planes parallel to C and D. The 
intensity of the stress on both systems of planes is equal throughout 
t.o the intensity of the stress which was applied to the face of the 
block. 

To see the connexion between these two ways of specifying a 
state of simple shear consider the equilibrium of the parts into which 
the block may be divided by ideal diagonal planes of section. To 
balance the forces QQ (fig. 5) there must be normal pull on the 
diagonal plane, the amount of which is P — Q ^/2. But the area of 
the surface over which P acts is greater than that of the surface 
over which Q acts in the jiroportion wdiich P bears to Q, and hence 
the intensity of P is the same as the intensity of Q. 



Fig. 5. 

Again, taking the other diagonal plane (fig. 0), the same argument 
applies, except tliat here the normal force P required for equilibrium 
is a push instead of a pull. Thus the 
state of stress represented in fig. 4 
admits of analysis into two t*(|ual prin- 
cijKj.! stresses, one of push aiul one of 
pull, acting in Om'ctions at right angles 
to one another and inclined at 43“ to the 
planes of shear stress. 

Equality 0/ Shearing Stress in Two 
Directions , — No tangential stress can 
exist in one direction without an equal 
intensity of tangential stress existing in 
another' direction at right angles to the 
first. To prove this it is sufficient to 
consider the equilibrium of the (‘Ic*- 
mentar)' cube of fig. 'Plie tang(*ntial 
forces acting on two sides A and B produce a couple which tends to 
rotate the cube. No arrangement of normal stresses on any of the 
three pairs of sides of the cube can balance this couple; that can be 
done only by equal tangential forces on C and D. 

Fluid Stress. — ^Anotlu!!* imiiortant case occurs when there are three 
principal stresses all of the saim; sign and of equal intensity p. The 
tangential comjioncnts on any planc.s cancel each other : the stress 
on every plane is w'holly normal and its intensity is p, Tlus is the 
only stale of stress that can exist in a Iluid at rest because a fluid 
exerts 110 stfitical resistance to shear. For this reason the state is 
often spoken of as a fluid stress. 

Strain is the change of shape produced by stress. If the 
.stress is a simple longitudinal pull, the strain consists of lengthen- 
ing in the direction of the pull, accompanied b)' contraction in 
both directions at right angles to the pull. If the stress is a 
simple push, the strain consists of shortening in the direction 
of the pu.sh and expansion in both dintetions at right angles to 
that; tlie stress and the strain are then exactly the reverse of 
what they are in the case of simple pull. If the stress is one of 
simple shearing, the strain consists of a distortion such as w'oiild 
be produced by the sliding of layers in the direction of the 
shearing stres.ses. 

A material is clastic with regard to any applied stress if 
the strain disappears when the stress is removtid. Strain 
which persists after the stress that produced it is removed is 
called permanent set. For brevity, it is convenient to speak of 
strain wdiich disappears when the stress is removed as elastic 
strain. 

Limits of Elasticity , — Actual materials are gtmerally very 
perfectly clastic with regard to small stresses, and very imper- 
fectly elastic with regard to great stresses. If the applied stress 
is less than a certain limit, the strain is in general small in 
amount, and disai)pears wholly, or almost wholly, when the stress 
k removed. If the applied stress exceeds this limit, the strain 
is, in general, much greater than before, and most of it is found, 
when the stress is removed, to consist of permanent set. The 
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limits of stress within which strain is wholly or almost wholly 
elastic are called limits of elasticity. 

For any particular mode of stress the limit of elasticity is 
much more sharply defined in some materials than in others. 
When well defined it may readily be recognized in the testing 
of a sample from the fad that after the stress exceeds the limit 
of elasticity the strain begins to increase in a much more rapid 
ratio to the stress than before. This characteristic goes along 
with the one already mentioned, that up to the limit the 
strain is wholly or almost wholly elasti('. 


Hooka* s Law . — Within the limits of elasticity the strain produced 
by a stress of any one kind is projiorlional to the stress prod\icing it. 
This is Hooko's law, enunciated by him in i()7e). 

In applying Hooke's law to l;h(' case of simple longitudinal stress 

such as’the case of a bar strctclu'd by siinjile longitudinal pull— - 
we may measure the stale of strain by the change of length per unit 
of original length which the bar undergoes when stressed. the 
original length be and let the whole change of length be 8/ when a 
stress is apjdied whose intensity /> is within the elastic limit. Then 
the strain is measured by 8///, and this by Hooke's law is propor- 
tional to p. This may be written 

8//f=./>;K, 

wh(Tc E is a constant for the particular material considered. The 
same valutM)f 1 C applies to push and to pull, these modes of stress 
b(Mng esstJiil.ially continuous, and differing only in sign. 

Young's This constant E is called the modulus of 

longitudinal extensibility, or Young's modulus. Its value, which is 
cx})rcsscd in the .same units as ar<‘ used to exjiross intensity of stress, 
iiia.y be measured tlin'c.tly by exposing a samjile of the material to 
longitudinal ])ull and noting the extension, or imliroclly V»y measuring 
the flexure ol a loa<ied beam of the material, or by experiments on 
the in‘(iuenry of vibrations. It is frequently siioken of by engineers 
simjdy as the modulus of elasticity, but Ibis name is too general, as 
there arc otluT moduli a])plicabl<^ to other lUfides of stress. SinctJ 
E — pljhlt the modulus may lx* d(‘fine<l as the ratio of the intensity 
ol stress p to the longitudinal strain 8///. 

Modului^ of Rigidity.- In the case of simple shearing stress, the 
strain may be nieasun'd by the angh‘ by wliich each of the four 
originally right angles in the square prism ol fig. 3 is altered by the 
distortion ot the prism. I.et this angle be <f» in radians; then by 
Hooke’s law />/<^ -- when* p is the intensity of .shearing stre.ss and 
C is a con.stant which measures the rigidity of the material. C 
is called the modulus of rigidity, and is usually del ermined by 
cxi>eriments on l(»rsion. 

Modulus of Cubic Coniprassihility . — ^^VheIl three siinide .stresses 
of equal intensity p and of the same*, sigoi (all pulls or all pushe.s) are 
applied in three (Ureclioiis, the matcuial (jnovich'd it be istdropic, 
that is to say, provided its properl i<*s are tne same in all directions) 
suffers change of volume only, without distortion of form. If the 
volume is V and the change 6t volume 5V, the ratio of the stress p 
to the strain SV/V is called the modulus of cubic compressibility, and 
will be deiiol(Hl by K. 

Of these three moduli the oik? of most imjxjrlance in en- 
gine<'ring applications is Young’s modulus K. When a simple longi- 
tudinal ])iill or push of intc'usiiy p is ajijdied to a piece, the 
longitudinal strain of extension or compres.sion is p/E. This is 
accompanied by a lateral contraction or expansion, in each trans- 
verse direction, whose amount may he written />/(rK, where tr is the 
ratio of longitudinal to lateral strain. It is shown in the article 
Elasticity, that tor an isotropic material 
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Plastic Strain . — Heycmd the limits of elasticity the relation of 
strain to stress becomes very indefinite. Materials then exhibit, 
to a greater or less degree, flu; properly of plasticity. The strain is 
much affected by the length of time during which the stress has b(ien 
in OTieralion, and reaches its maximum, for any assigned stress, 
only after a long (pcrha])s an indefinitely long) time. Finally, when 
the‘'stTess is sufficiently increased, the ratio of the increment of strain 
to the increment of stress becomes indefinitely great if time is given 
for the stress to take efftJct. In other words, the .substance then 
assumes what may l>e called a completely jilastic state ; it flows undcjr 
the applied stress’ like a viscous liquid. 

Ultimate Strength. — I'lic ultimate strength of a material with regard 
to any stated mode of stress is the stress required to })roducc rupture?. 
In reckoning ultimate strength, however, engineers take, not the 
actual intensity of stress at which ru])tiirc occiir.s, Tnit the value 
wliich this intensity would have reached had rupture ensued without 
previou.s alteration of shape. Thus, if a bar whose original cross- 
section is 2 sq. in. breaks under a uniformly distribut(*d pull of 60 
tons, the ultimate tensile strength of the material is reckoned to be 
tons per square inch, although the actual intensity of stress which 
produced rupture may have been much greater than this, owing to 
the contraction of the section previous to fracture. The convenience 


of tliis usage will be obvious from an example. Suppose tliat a 
piece of material of tlu? same quality be used in a structure under 
conditions which cause it to bear a simple pull of 0 toius per square 
inch; we conclude at once that the actual load is onc-tifth of that 
which woulil cause ni]nure, irrespective of the extent to which the 
material might contiact in section if overstrained. The stresses 
which occur in engineering ])ractire are, or ought to be, in 
all cases within the limits of elasticity, and within IIkjsc limits 
tlu? change ot cross-section caused by longitudinal pull or push is 
so small that it may be neglected in rt?ckoiung the inleusity of 
stress. 

I’llimatc tensile strength and nltimato shearing strength are 
well defined, since tht*se modes ol stre.ss (simple pull and .simple 
shearing stress) lead to disiinet fracture if the stress is sufficiently 
increased. Under compri'ssioii some nuterials yield so continuously 
that their ultiniate strength to resist compression can scarcely be 
.specified; others show so distinct a fracture by cnisliing lliat their 
compressive strength may be determined wilh’snme jm'eision. 

Some of the materials used in engiiu‘ering. notably limln't and 
wrouglii iron, are .so far from being isotropic that tlK?ir stTength 
is wiilely dilferent for stresses in (lilletent ilireclions. In the case 
of wrought iron tlu* proces.s of rolling devt'lojis a fibrous structure 
on aee.onnt of the jin*seiice of streaks of skig which b(‘C(»me inter- 
spersed with the metal in puddling; and the tensile sln^ngth of a 
rolletl ])late is found to be eiuusiderably greater in the direction 
of rolling than across the plate. Steel plates, being rollecl from a 
nearly homogeneous ing(‘t, liavc* ju'arly the same strength in both 
directions, provided the ))i()cess of rolling iseonqileted at a tenqiora- 
lure high enough to allow recrystalli/ation to take* place in cooling, 
(.okhrolled or cold-drawn metal is not isotropic becanst? the crystals 
of which it is made u]) have been elongaled in one direction by 
the ]>rocess : but isotro])v may be restored by heating the piece 
sufficiently to allow tlu? crystals to re-form. 

Permissible }Vorhiiif» Stress,- In ajqdying a knowlt'dgt* of 
the strength of mat(‘rials to determine tlu* projier sizes of jnvrts 
in an engineering strueture wc* Imve to estimate a permissilile 
working stress. This is based partly on spet ial tests and partly on 
expericn(‘e of the hehaviour of the material when used in similar 
slru(.lurt?s. The working stress is rarely so mueh us one-thirtl 
of the ultimate strength; it is more eommonly on(?-fourih or 
one-fifth and in sonu' eas<‘S, espei ially where the loads to be 
borne are liable to rt'virsal or to nuieh change, it may be prudent 
to make the working str(‘ss even less than this. 

Factor of Safety,- 'i'he ratio of tlu? ultimate strength to the 
working stress is ctalled tlu? factor of safety. The factor should 
in general be such as to iiring tlu? working stress within tht? limit 
of elasti<?ity and even to leave, within that limit a margin which 
will be ample enough to cover such (‘ontingeiu'ies as imperfec- 
tion in the theory on wdiich the calculation of the w^orking .stress 
is founded, lack of uniformity in the muleria.1 itself, uneertainty 
in the estimation of loads, imperfections of workmanship whic h 
may cause? tlu? actual dimensions to fall short of those that have 
been sjiec.ified, alterations arising from wear, ru.st and so forth. 
An important disliiution has to lx? drawn in this connexion 
between steady or “ d(?ad ’’ loads and loads which are .subject 
to variation and es])t?cially to reversal. With tlu? former the 
working stress may reach or pass tlie (?laslic. limit without 
destroying the stnnlure; but in a pie<‘e subject to reversals a 
stre.ss of the^ .same magnitude would lead in<*vilably to rupture, 
and lienee a larger margin should be left to ensure that in the 
latter ease the elastic limit shall not even be? approaclied. 

It is in fact the clastii? limit rather tlian tlu? ultimate strength 
of the material on which the question mainly depends of how 
high the working stress may .safely be allowed to rise in any 
particular c?onditions as to mode of loading, and accordingly 
it becomes a matter of much practical importance to determine 
by te.sts the amount of str(?s.s which can be borne without per- 
manent strain. From an engineering point of view the struc- 
tural merit of a material, e.specially when variable load.s and 
po.ssible shocks have to he sustained, depends not only on the 
strength but also on the extent to which the material will bear 
deformation without rupture. This characteristic is shown 
in te.sts made to determine tensik? strength by the amount of 
ultimate elongation, and also by the c.ontra<?tion of the cross- 
section which oc curs through the flow of the metal before rup- 
ture. It is often tested in other ways, such as by bending and 
unbending bars in a circle of specified radius, or by examining 
the effect of repeated blows. 7ests by impact are generally 
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made by causing a weight to fall through a regulated distance 
on a piece of the material supported as a beam. 

Tests of Strength . — Ordinary tests of strength are made by 
submitting the piece to direct pull, direct compression, bending 
or torsion. Testing machines arc frequently arranged so 
that they may apply any of these four modes of stress ; tests by 
direct tension are the most common, and next to them come 
tests by bending. When the samples to be tested for tensile 
strength are mere wires, the stress may be applied directly by 
weights; for pieces of larger section some mechanical multi- 
plication of fon'e becomes necessary. Owing to the plas- 
ticity of the materials to be tested, the applied loads must 
be able to follow considerable change of form in the test-piece: 
thus in testing the tensile strength of wrought iron or steel 
provision must be made for taking up the large extension of 
length which occurs before fracture. Tn most modern forms of 
large testing machines the loads are applied by means of hydraulic 
pressure acting on a piston or plunger to whic'h one end of the 
specimen is secured, and the stress is measured by connecting 


lever. The lower holder is jointed to a cross-head C, which is 
connected by two vertical screws to a lower cross-head B, upon 
which the hydraulic plunger shown in section in fig. 7 exerts 
its thrust. G is a counterpoise which pushes up the plunger 
when the water is allowed to escape. Hydraulic pressure may 
be applied to the plunger by pumps or by an accumulator. 
In the present instance it is applied by means of an auxiliary 
plunger Q, which is pressed by screw gearing into an auxiliary 
cylinder. Q is driven by a belt on the pulley I). This puts 
stress on the spt^cimen, and the weight W is then run out along 
the lever so that the lever is just kept floating between the stops 
E, E. Before the test-piece is put in the distance between the 
holders is regulated by means of the screws connecting the upper 
and lower cross-heads C and B, these screws being turned hy a 
handle applied at F. The knife edges arc made long enough to 
prevent the load on them from ever exceeding 5 tons to the linear 
mch. To adapt a machine of this class for tests in compression, 
a small platform is suspended like a stirrup by four rods from the 
weigh-beam, and hangs below the cross-head, which is pulled 



the other end to a lover or system of levers provided with adjust- 
able weights. In small machines, and also in some large ones, 
the stress is applied by screw gearing instead of by hydraulic 
pressure. Springs are sometimes used instead of weights to 
measure the stress, and another plan is to make one end of the 
specimen act on a diaphragm forming part of a hydrostfitic 
pressure gauge. 

Single 4 ever Testing Machine, — Figs. 7 and 8 show an excellent 
form of single lever testing machine designed by J. H. Wick- 
steed (Proc, Just, Mcch, Eng., August 1882) in which the stress 
is applied by an hydrauli(! plunger and is measured by a lever 
or steelyard and a movable weight. The illustration shows a 
30-ton machine, but machines of similar design are in common 
use which exert a force of 100 tons or more. AA is the lever, 
on which there is a graduated scale. The stress on the test- 
piece T is measured by a weight W of 1 ton (with an attached 
vernier scale), which is moved along the lever by a screw-shaft 
S; this screw-shaft is driven by a Vielt from a parallel shaft R, 
which takes its motion, through bevel-wheels iind a Hooke’s 
joint in the axis of the fu’jTum, from the hand-wheel H. 
(The Hooke’s joint in the shaft K is shown in a separate sketch 
above the lever in fig. 8.) The holder for the upper end of the 
sample hangs from a knife-edge 3 in. from the fulcrum of the 


down when the hydraulic cylinder is put in action. The arrange- 
ment is that of two stirrups Jinked with one another, so that 
when the two pull against each other a block of material jilac'ed 
between them becomes compressed. For tests in bending one 
of the stirrups, namely, the platform which hangs from the 
weigh-beam, is made some 4 or 5 ft. long, and carries two knife- 
edge supports at its ends on which the ends of the piece that is 
to be bent rest, while the cross-head presses down upon the 
middle of the piece. In both cases the force which is exerted is 
measured by means of the weigh-beam and travelling weight, 
just as in the tension tests. To apply the force continuously, 
without shock, and cither quickly or slowly at will, a very con- 
venient plan is to use an hydraulic intensificr, consisting of a 
large hydraulic piston operating a much smaller one. By 
gradually admitting water to the large piston from any con- 
venient source under moderate pressure, such as the town water 
mains, a progressively in(Teased pressure is produced in the 
fluid on which the small piston acts, and this fluid is admitted 
to the straining cylinder of the machine. One of the advantages 
of the vertical type of machine, with its single horizontal lever, 
is the facility with which the correctness of its readings may be 
verified. The two things to be tested are (i) the distance 
between the knife-edges, one of which forms the fulcrum of the 
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weigh-beam and from the other of which the shackle holding the i 
upper end of the specimen is hung, and (2) the weight of the 
travelling poise. The weight of the poise is readily ascertained 
by using a supplementary known weight to apply a known 
moment to the beam, and measuring how far the poise has to 
be moved to restore equilibrium. The distance between the 
knife-edges is then found by hanging a known heavy weight 
from the shackle, and again observing how far the poise has to 
be moved. Another example of the single-lever type is the 
Werder testing machine, much used on the continent of Europe. 
In it the specimen is horizontal; one end is fixed, the other 
is attached to the short vertical arm of a bell-crank lever, 
whose fulcrum is pushed out horizontally by an hydraulic ram.^ 

MultipleAever Testing Machines, — In many other testing 
machines a system of two, three or more levers is employed to 
reduce the force between the specimen and the measuring weight. 
In most cases the fulcrums are fixed, and the stress is applied to 
one end of the specimen l)y hydraulic power or by screw gear- 
ing, which takes up the stretch, as in the single-lever machines 
already described. David Kirkaldy, who was one of the 
earliest as well as one of the most assiduous workers in this field, 
applied in his 1,000,000 lb machine a horizontal hydraulic press 
directly to one end of the horizontal test-piece. The other end 
of the piece was connected to the short vertical arm of a bell- 
crank lever; the long arm of this lever was horizontal, and was 
connected to a second lever to whi<'h weights were applied. 

Machines have been employed in which one (‘iid of the speci- 
men is held in a fixed suf)port; an hydraulic press acts on the 
other end, and the stress is calculated from the i)ressure of fluid 
in the press, this being observed by a pressure-gauge. Machines 
of this class are open to the obvious objection that the friction 
of the hydraulic plunger causes a large and very uncertain 
difference between the force e.xerted l)y the fluid on the 
plunger and the force exerted by the plunger on the speci- 
men. It appears, however, that in the ordinary conditions of 
packing the friction is very nearly proportional to the fluid 
pressure, and its effect may therefore be allowed for with some 
exactness. The method is not to be recommended for work 
requiring precision, unless the plunger bc^ kept in constant rota- 
tion on its own axis during the test, in which case the eflects 
of friction are almost entirely eliminated. 

Diaphragm Testing Machines, — In another class of testing 
machines the stress (applit'd as before to one end of the piece, 
by gearing or by hydraulic pressure) is measured by connecting 
the other end to a flexible? diaphragm, on which a licpiid 
ads whose pressure is determined by a gauge. Eig. 9 shows 
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Thuiiuisset’s testing machine, in which (?iid()f the specimen 
is pulled by an hydraulic press A. The other end acts through 
a bell-crank lever B on a horizontal diaphragrn C, consisting 
of a metallic plate and a flexible ring of india-rubber. The 
pressure on the diaphragm causes a column of mercury to rise 
in the gauge-tube D. The same principle is appli(?d in the 
remarkable testing machine of Watertown arsenal, built in 
1879 by the U.S, government to the designs of A. IT. Emery. 
This is'a horizontal machine, taking specimens of any length up 
1 Maschine zutn Priifen d. Festigheit d, Materialen, &c. (Munich, 
1882). 


to 30 ft., and exerting a pull of 360 tons or a push of 480 tons 
by an hydraulic press at one end. The stress is taken at the 
other end by a group of four large vertical diaphragm presses, 
which communicate by small tubes with four similar small 
diaphragm i)resses in the scale case. The pressure of these 
acts on a system of levers which terminates in the scale beam. 
The joints and bearings of all the levers are made frictionlcss 
by using flexible steel connecting-plates instead of knife-edges. 
The total multiplication at the end of tlu; scale beam is 420,000.’- 
Stress-strain Diagrams. — The results of tests are very ci)m- 
monly exhibited by means of stress-strain diagrams, or diagrams 
showing the relation of strain to stress. A few' typical diagrams 
for wrought iron and steel in tension arc given in fig. to, the 
data for which arc taken from tests of long rods by Kirkaldy.^ 
Up to the elastic limit these diagrams show sensibly the same 
rate of extension for all the materials to which they refer. Soon 
after the limit of elasticity is passed, a point, which has been 
called by Sir A. B. W. Kennedy the yield-point, is reached, 



which is marked by a very suddtm extension of the specimen. 
After this the extension becomes less rapid; then it continues 
at a fairly regular and gradually increasing rate; near the point 
of rupture the metal again begins to draw out rajiidly. When 
this stage is reached rupture will occur through the flow (*f the 
metal, even if the load be 
somewdiat decreased. The 
diagram may in this w'ay be 
made to come back towards 
the line of no load, by with- 
drawing a part of the load 
as the en(l of the test is 
approached. 

Fig. 1 1 is a stress-strain 
diagram for c.iist iron in ex- 
tension and compression, 
taken from Eaton ilodg- 
kinson's exp(?rimcnts.‘' The 
extension was measured on 
a rod 50 ft. long ; the 
compr(?ssion was also mea- 
sured on a long rod, which 

* See Report of the U.S. Hoard appointed to test Iron, Steel and other 
Metals (2 vols. 18S1). I 'or full details of the Emery machine, see 
Report of the U.S. Chief of Ordnance (188^), app. 24. 

•* Kxperintents on the Mechanical Properties of Steel by a Contnttttee 

of Civil Engineers {i^r)(\on, iHftS iSyo). , » -i 

* Report of the Commissioners on the Application of Iron to Railway 
Structures (ii? 49 ). 
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was prevented from buckling by being supported in a trough 
with partitions. The full line gives the strain produced by 
loading ; it is continuous tlir ough the origin, showing tliat Y oung's 
modulus is the same for pull and push. (Similar experiments 
on wrought iron and steel in extension and compression have 
given the same result.) The broken line shows the set produced 
by each loiid. llodgkinson found that some set could be de- 
tected after even the smallest loads had been applied. This is 
probably due to the existence of initial internal stress in the 
metal, produced by unequally rapid cooling in different por- 
tions of the cast bar, A second loading of the same piece 
showed a much closer approadi to perfect elasticity. The 
elastic limit is, at the best, ill defined; but by the time the 
ultimate load is reached the set has become a more considerable 
part of the whole strain. The pull curves in the diagram 
extend to the point of rupture; the compression curves are 
drawn only up to a stage at which the bar buckled (between 
the partitions) so much as to affect the results. 

Autographic Recorders, — Testing machines arc sometimes 
fitted with autographic appliances for drawing strain diagrams. 
When the load is measured by a weight travelling on a 
steelyard, the diagram may be drawn by connecting the 
wH‘ight with a drum by means of a wire or cord, so that 
the drum is made to rev olve through angles proportional to the 
travel of the weight. At the same time another wire, fastened 
to a <‘lip near one end of the specimen, and passing over a 
pulley near the other end, draws a pencil through distances 
proportional to the strain, and so tracx^s a diagram of stress 
and strain on a sheet of paper stretched round the drum.^ 
In Wicksteed’s autographic ret'order the stress is determined 
by reference, not to tlie load on th<} lever, but to the pres- 
sure in the hydraulic cylinder by which stress is applied. The 
main cylinder is in c.ominuni(‘ation with a small auxiliar}’’ 
hydraulic cylinder, the plunger of which is kept rotating to 
avoid friction at its packing. This plunger abuts against a 
spring, so that the distance through which it is pushed out 
varies W’ith the pressure in the main cylinder. A drum 
covered w'ith paper moves with the j)lunger und<T a fixed 
pencil, and is also caused to rotate by a wire from the specimen 
through distances proportional to the strain. The scale of loads 
is calibrated by oc(.‘asional reference to the w'eighted lever.- 
In Kennedy's ai)paratus autographic diagrams arc drawn by 
applying the stress to the test-piece through an elastic master- 
bar of larger section. "J’he master-bar is never strained beyond 
its clastic limit, and within that limit its extension furnishes an 
accurate measure of the stress; this gives motion to a pencil, 
which writes on a paper moved by the extension of the test- 
piece.® In R. H. Thurston's pendulum machine for tension 
tests, a cam attached to the pendulum moves a pencil through 
distances proportional to the stress, while a paf>er drum attached 
to the other end of the test-piece turns under the pencil through 
distances proportional to the angle of twist.^ 

Strain beyond the Elastic Limit ; Influence of Tzwtf.— In testing 
a plastic material such as wrought-irori or mild st(?el it is found 
that the behaviour of the metal depends very materially on the 
time rate at whicli stress is appli(*d. YMuiii once the ekistic 
limit is passed the full strain corresponding to a given load is 
reached only after a perceptible time, sometimes even a long 

1 For descriptions of i hese and other typ(*s of autographic recorder, 
sec a j)ai)cr by Froiessor W. C. Unwin, “ On the Employment of 
Autographic Records in I'esting Materials/' Journ, Sov. Arts (Feb. 
1 880) ; also Sir A. B. W. Kennedy's paper, “ On the Use and Etjuij)- 
ment of Engineering Laboratories, Eror. Tnst, Civ. Eng, (i880), 
wliich contains much valuable iiilorniatioii on the whole subject of 
testing and testing machines. On the general subject of tests see 
also Adolf Martens's Handbook of Testing Materials, trans. by G. C. 
Henning. 

^ Proc. Inst. Meek. Eng. (i880). An interesting feature of this 
a])paratus is u device for preventing error in the diagram tlirough 
motion of the test-piece as a whole, 

^ Proc, Inst. Meek. Eng. (i88o); also Proc. Inst. Civ. Eng. vol. 
Ixxxviii. pi. z (i880). 

* Thurston's Materials of Engineering, pt. ii. For accounts of 
work done with this msichxne, see Trans. Amer. Soc. Civ. Eng. (from 
1876) ; also, Report of the American Board, cited al)ovc. 


time. If the load be increa.(ted to a value exceeding the elastic 
limit, and then kept constant, the metal will be seen to draw out 
(if the stress be one of pull), at first rapidly and then more slowly. 
When the applied load is considerably less than the ultimate 
strength of the piece (as tested in the ordinary way by steady 
increment of load) it appears that this process of slow extension 
(tomes at last to an end. On the other hand, when the applied 
load is nearly equal to the ultimate strength, the flow of the metal 
continues until rupture occurs. Then, as in the former case, 
extension goes on at first quickly, then slowly, but finally, 
instead of appxroaching an asymjxtotic limit, it quickens again 
as the piece approaches rupture. The same i)henomena are 
observed in tlie bending of timber and other materials when in 
the form of beams. If, instead of being subjected to a constant 
load, a test-piece is set in a constant contlition of .strain, it is 
found that the stress required to maintain this constant strain 
gradually decreases. 

The gradual flow which goes on undcT constant .stress — 
approaching a limit if the stress is moderate in amount, and 
continuing w'ithout limit if the stress is sufficiently great — ^will 
still go on at a diminished rate if the amount of stress be reducijd. 
Thus, in the testing of soft iron or mild steel by a machine in 
which the stress is applied by hydraulic power, a stage is readied 
soon after the limit of elasticity is pa.ssed at which the metal 
begins to flow with great rapidity. The pumps often do not 

keep pace with this, and 
the result is that, if the 
lever is to be kept 
floating, the weight on 
it must be run back. 
Under this reduced 
stress the flow continues, 
more slowly than be- 
fore, until pnisently the 
pumps recover their lost 
ground and the increase 
of stress is resumed. 
Again, near the point of 
rupture, the flow again 
becomes specially rapid ; 
the weight on the lever 
has again to be run 
back, and the specimen 
finally breaks under a 
dirninish(?d load. These 
features are well shown by fig. 12, which is copied from the 
autographic diagram of a test of mild ste(^l. 

Hardening Effect of Permanent Set . — But it is not only through 
what we may call the viscosity of materials that the lime rate of 
loading affects their btJhaviour under test. In iron and steel, 
and probably in some other metals, time has another (jffect of a 
very remarkable kind. Let the test be carried to any point a 
(fig. 33) j)ast the original limit of elasticity. Let the load then 
be removed; during the first stages of this n'moval the material 
continues to .stretch slightly, as has been explained above. Let 
the load then be at once replaced and loading continued. It will 
then be found that there is a new yield-point b at or near the 
value of the load formerly reached. The full line be in fig. 13 
shows the subsequent behaviour of the piece. But now let the 
experiment be repeated on another sample, with this difference, 
that an interval of time, of a few hours or more, is allowed to 
elapse after the load is removed and before il is replaced. It will 
then be found that a proctiss of hardening has been going on 
during this interval of rest; for when the loading is continued 
the new yield-point appears, not at b as formerly, but at a higher 
load d. Other evidence that a change has taken place is afforded 
by the fact that the ultimate extension is reduced and the 
ultimate strength is increased (<?, fig. 13). 

A similar and even more marked hardening occurs when a 
load (exceeding the original elastic limit), instead of being 
removed and replaced, is kept on for a sufficient length of time 
without change. When loading is resumed a new yield-point 
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is found only after a considerable addition has been made to 
the load. The result is, as in the former case, to give greater 
ultimate strength and less ultimate elongation. Fig. 14 exhibits 
two experiments of this kind, made with annealed iron wire. A 



Fig. 13. Fig. 14. 

load of 23 J- tons per square inch was reached in both cases; ah 
sliows the result of continuing to load after an interval of five 
minutes, and acd after an interval of 45 J hours, the stress of 
23J tons being maintained during the interval in both cascs.^ 

It may be concluded that, when a piece of metal has in any 
way been overstrained by stress exceeding its limits of elasticity, 
it is hardened, and (in some cases at least) its ph3'’sical properties 
go on slowly changing for days or even months. Instance.s of 
the hardening effect of permanent set occur wlien plates or bars 
are rolled cold, hammered cold, or bent cold, or when wire is 
drawn. When a hole is ijunched in a plate tlie material con- 
tiguous to the hole is severely distorted by shear, and is so much 
hardened in consequeiK^e that when a ‘.strip containing the 
unched hole is broken by tensile .stress the hardened portion, 
cing uiuiblc to extend .so much as the re.st, receives an undue 
proportion of the stress, and the strij) breaks with a smaller load 
than it would have borne had the str(*ss been uniformly distri- 
buted. This bad effect of punching is especially noticeable in 
thick plates of mild steid. Jt di.sajipcars when a narrow ring of 
material surrounding the hole is removed by means of a rimer, 
so that the material that i.s left is homogeneous. Another 
remarkable instance of the .same kind of action is seen when a 
mild-steel plate which is to be testt*d by bending has a piece cut 
from its edge by a shearing machine. The result of the shear 
is that the metal close to the edge is hardened, and, when the 
plate is bent, this part, being unable to stretch like the rest, 
start.s a crack or tear which quickly spreads acros.s the plate on 
account of the fact that in the metal at the end of the crack thent 
is an enormously high local intensity of stress. By tht? simple 
expedient of planing off the hardened edge Ix^fore bending the 
plate homogeneity is restored, and the jilate will then bend 
without damage. 

Annealing, The hard(?ning effect of overstrain i.s ntmoved 
by the process of annealing, that is, by heating to redness and 
cooling slowly. In the ordinary process of rolling plates or bars 
of iron or mild .steel the. metal leaves the rolls at so high a tem- 
perature that it is virtually annealed, or pretty nearly so. Th(i 
case is diffenmt w’itli plates and bars that are rolled cold ; they, 
like wire supplied in the hard-drawn state (that is, w'ithout being 
annealed after it leaves the draw-plate), exhibit the higher 
strength and greatly reduced plasticity which result from 
permanent set. 

Kxtensomet€rs,--}J[udi attention has been paid to the design 
of extensometers, or apparatus for observing the .small deforma- 
tion w'hich a test-picc^e in tension or eompression undergoes 
before its limit of elasticity is reached. .Such observations afford 
the most direct means of measuring the modulus of longitudinal 
elasticity of the material, and they serve also to determine the 
limits within which the material is elastic. In such a material 
' J. A. F-winLi, Pfoc, Pay. Soc. (June, j88o). 
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as wTought iron the elastic extension is only about pjjriny of the 
length for each ton per square inch of load, and the whole amount 
up to the clastic limit is perhaps of the length ; with a length 
of 8 in., which i.s usual in tensile tests, it is desirable to read the 
extension to, say, in. if the modulus of elasticity is to be 

found with fair accuracy, or if the limits of proportionality 
between strain to stre.ss arc under examination. Measurements 
taken between marks on one side of the bar only are liable to be 
affected by bending of the piece, and it is essential either to make 
independent measurements on both sides or to measure the dis- 
placement between two pieces which are attached to the bar 
in such a mamicr as to share equally the strain on both side.s. 

In ex])erimcnts carried out by Rauschin^ier, independent nicasure- 
ment.s of tJie strains on t.K>tli sides of tin? bar were made by using 
mirror micrometers of tlie type iUustrated diagrammatical )y in fig. 
15. Two clii)s a and b clasp the t.est>piece at the place I’lctwccn 



which the extension is to be measured. 'IMk* eli]> b carries two smiill 
rollers d. whicli arc free to rotate* on centres tixed in tlie clip. 
The.se rollers press on two jibiiie strips c,, attached to the other 
cli]). When the specinu'n is .stretched the rollers eoiisequeiilly 
turn through angli‘s projiortional to the* strain, and the amount of 
turning is read by means ot small mirrors g, ami g.,. li.xed to the* rollers, 
which rellect the divisions of a iLKcd .scn.l(‘ / into tlie reading tehvscopes 
e, (\.. Jn Martens's exlensometer eacli of the rollers is re])laced by 
a rhombic piece of steel with sharj) edgi-s, om* of whieli bears against 
the test-])ieee, while the otlx'r rt‘sis in a groo\'e formed in llie spring 
projecting parallel to the test-piece from Ihe distant clij). Aluch 



excellent work lias been done by exlensometers of tfiis class, but in 
1 )oint of convenience of manipulation it is of great advantage to 
have the apiiaratus self-contained, 
microscope exlensometer of the 
self-contained tyjie wliich is sjiown 
ill tig. lO; its action will be seen 
by relerencc to the diagram lig. 17 . 

Two eli]>s If and C are secured on the 
bar, each by means of a jiair of 
oppo.sed set -.screws, IJetween flu* 
two is a rod which is hinged 
to 13 and has a blunt pointed up- 
per end which makes a bidJ-and- 
socket joint witli C at P. Another 
bar K hiiiigs from C, and carries a 
mark which is read by a microscope 
attached to 13. Hence, when the 
.specimen stretclies, tlie length of 
15' being fixed, the bar K is pulled 
up relatively to llu? microscope, 
and the amount of the. movement 
is measured by a micromett^r scab? 
in the eyejiiece. A screw at P serves to bring the murk on Ti into 


j. A. li,wing lias introiluceil a 




I,,, 

Fl. Qb 

immvm II ■ I !■ 


I'n;. 17. 
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the field of view, and also to calibrate the readings of the micro- 
meter scale. The scale allows readings to be taken to in., 

by estimating tenths of the actual divisions. The arms CP and CQ 
are eq^ual, and hence the movement of Q represents twice the 
extension of the bar under test. In another form of the instru- 
ment adapted to measure the ela.stic compression of short blocks 
the arm CQ is four times the length of CP, and consequently there 
is a mechanical magnification of five besides the magnification 
afforded by the microscope. 

When the behaviour of specimens of iron, steel, or other 
materials p()sse.ssing plasticity is watched by means of a sensitive 
extensometer during the progress of a tensile test, it is in general 
observed that a very close proportionality between the load 
and the extension holds during the first stages of the loading, 
and that during these stages there is little or no “ creeping 
or supplementary extension when any particular load is left 
in action for a long time. The strain is a linear function of 
the stress, almost exactly, and disappears when the stress 
is removed. In other words, the material obeys Hooke’s law. 
This is the stage of approximately perfect elasticity, and 
the clastic limit is the point, rather vaguely defined by 
observations of the strain, at which a tendency to creep 
is first seen, or a w'ant of proportionality between strain 
and stress. ** Oeeping ” is usually the first indication that 
it has been reached. As the load is further augmented 
there is in general a clearly marked yield-point, at which a 
sudden lurg(‘ extension ensues. In metals which have been 
annealed or in any way brought into a condition which is 
independent of the effects of earlier applications of stress, this 
elastic stage is w(!ll marked, and the limit of elasticity is as a 
rule sharply defined. Ihit if the metal has been previously 
overstrained, without having had its elasticity restored by 
annealing or other appropriate treatment, a very different 



behaviour is exhibited. The yield-point may be raised, as, for 
instance, in wire which has been hardened by stretching, but the 
elasticity is much impaired, and it is only within ver)' narrow 
limits, if at all, tliat proportionality between stress and strain 
is found. Sub.seciuent prolonged rest gradually restores the 
elasticity, and after a sufficient number of weeks or months the 
metal is found to be elastic up to a point which may be much 
liigher than the original elastic limit.’ It has been shown by 

’ See experiments by Johann Bauscliingcr, Mitt, axtsdem mech-tech. 
Lab. in Miinchen (1880), and by the writer, Proc. liny. Soc. (1893) 
\ol. xlviii. A summary of liauschiiigcr’s conclusions will be 
found in Martens’s book, cited alx)ve, and in Unwin’s Testing of 
Maiefials, 


J. Muir that the rate at which this recovery of dasticity occurs 
depends on the temperature at which the piece is kept, and that 
complete recovery may be produced in iron or steel by exposure 
of the overstrained specimen for a few minutes to the tempera- 
ture of boiling water* Figs. 18 and 19 illustrate interesting points 
in Muir’s experiments. In these figures the geometrical device 
is adopted of shearing back the curves which show extension 
in relation to load by reducing each of the observed extensions 
by an amount proportional to the load, namely, by one unit of 
extension for each 4 tons per square inch of load. The effect is 
to contrax:t the w'idth of the diagrams, and to make any w'ant of 
straightness in the curves more evident than it would otherwise 
be. To escape confusion, curves showing successive operations 
are drawn from separate origins. In the experiment of figs. t8 
and 19 the material under test was a medium steel, containing 
about 0 4 % of carbon, which when tested in the usual way 
showed a breaking strength of 39 ions per square inch with 
a well-marked elastic limit at about 22 tons. In fig. 18 
the line A relates to a test of this material in its primitive 
condition; the loading w^as raised to 35 tons so as to produce 
a condition of severe overstrain. The load was then removed, 
and in a few minutes it was reapplied. The line 15 exhibits 
the effect of this appli(‘ation. Its curved form shows plainly 
that all approach to perfect elasticity has disappeared, as 
a conse()ucncc of the o\'erstraining. There is now no elastic 
limit, no range of stress within which Hooke’s law applies. 
With the lapse of time the curve gradually recovers its straight- 
ness, and the material, if kept at ordinary atmospheric tempera- 
ture, W'ould show almost complete recovery in a month or two. 
But in this instance the recovery was hastened l)y immersing 
the piece for four minutes in boiling w’atcr, and line C shows that 
this treatment restored practically perfect elasticity uj) to a limit 
as high as the load by whic h the previous overstraining had been 
effected. The loading in C was continued j)ast a new yield-point ; 
this made the elasticity again (iisai)pear, but it was restored 
in the same w’ay as before, namely, by a W minutes’ exposure 
to 100'^ and the line I) show's the final test, in which the elastic 
limit has been raised in this manner to 45 tons. Other tests have 
shown that a temperature of even 50*’ C. has a considerable in- 
lluencc in liastening the recovery of elasticity after overstrain. 

In the non-elastic condition w'hich follow's immediately on 
overstrain the metal show’s much hysten?sis in the relation of 



strain to stress during any c>'clic repetition of a process of load- 
ing. This is illustrated in fig. 19, where the arrows indicate the 
sequence of the operations. 

When a piece of iron or steel which has been overstrained 
in tension is submitted to compression, it shows, as might 
- Muir, ” On the Kccovery of Iron from Overstrain,” Phil. Trans. 
(1900) vol, 193. 
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be expected, no approach to conformity with Hooke's law 
until recovery has been brouglit about either by prolonged 
rest at ordinary temperature or by exposure for a short time to 
some higher temperature. After recovery has taken place the 
clastic limit in compression is found to have been lowered; 
that is to say, it occurs at a lower load than in a normal piece 
of the same metal. But it appears from Muir's experiments that 
the amount of this lowering is not at all equal to the amount 
by which the elastic limit has been raised in tension. In other 
words, the general effect of hardening by overstrain, followed 
by recovery of elasticity, is to widen the range within which a 
practically complete proportionality between strain and stress 
holds good. 

Contraction of Section at Rupture ,—Thi^ extension which occurs 
when a bar of uniform section is pulled is at first general, and 
is distributed with some approach to uniformity over the length 
of the bar. Before the bar breaks, however, a large additional 
amount of local extension occurs at and near the place of rupture* 
'fhe material flows in that neighbourhood much more than in 
other })arts of the bar, and the section is much more contracted 
there than elsewhere. The contraction of area at fracture is 
frequently stated as one of the results of a test, and is a useful 



Fig. 20. 

index to the quality of materials. If a flaw is present .sufficient 
to determine the section at which rupture shall occur the con- 
traction of area will in general be distinctly diminished as com- 
pared w'ith the contraction in a specimen free froin flaws, although 
little reduction may be noted in the total extension of the jiiece. 
Local extension and contraction of area are almost absent in 
cast iron and hard steel ; on the other hand, they are specially 
prominent in wrought iron, mild steel and other metals that 
combine plasticity with liigli tensile strength. An example is 
shown in flg. 20, which is copied from a photograph of a broken 
test-piece of Whitworth mild fluid-compressed steel. The piece 
was of uniform diameter before the test. 

Experiments with long rods show that the general extension 
which otumrs in parts of the bar not near the break is somewhat 
irrt?gular; ' it exhibits here and there incipient loc'al .stretching, 
which has stopped without leading to rupture. This is, of course, 
due in the first instance to want of homogeneity. It may be 
.sup|)osed that when local stretching begins at any point in the 
earlier stages of the test it is checked by the hardening effect of 
the strain, until, finally, under greater load, a stage is reached 
in which the extension at one place goes on .so fast tliat the 
hardening effect cannot keep pace with the increase in intensity 
of stre.ss whicli results from diminution of area; the local 
extension is then unstable, and rupture ensues. Even at this 
stage a pause in the loading, and an interval of relief from 
stress, may harden the locally stretched part enough to make 
rupture occur somewhere else when the loading is continued. 

Influence of Local Siretchin^ on Total Elongation . — Local 
stretching caus(%s the percentage of elongation which a test- 
piece exhibits before rupture (an important quantity in engineers’ 
specifications) to vary greatly with the length and .section of the 
piece tested. It is very usual to specify the length which is to 
exhibit an assigned percentage of elongation. This, however, 
is not enough; the percentage obv^iously depends on the relation 
of the transverse dimensions to tlie length. A fine wire 8 in. long 
will stretch little more in proportion to its length than a very 
long wire of the .same quality. An 8 -in. bar, .say i in. in 
diameter, w'ill show something like twice as much the percentage 
of elongation as a very long rod. The experiments of Barba - 
show that, in material of uniform quality, the percentage of 

1 See Kirkaldy's Experiments on Fa^ersta Steel (Ix)ndoa, 1873). 

* Mdm. de la'soc. des civ. (1880); sec a i)a])cr by W. 
Hackney. “ On the Adoption of Standard l‘orm.s of Test -Pieces,'* 
Proc. Inst. Civ. Eng. (1884). 
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extension is constant for test-pieces of similar form, that is to 
say, for pieces of various size in w'hich the transverse dimensions 
are varied in the same proportion as the length. It is to be 
regretted that in ordinary testing it is not practic.aVde to reduce 
the pieces to a standard form w'ith one proportion of transverse 
dimensions to length, since lesLs in which the relation of length 
to cross-section differ gi\'e results which are incapable of direct 
comparison with one another. 

Influence on S rength . — The form cho.sen for test-pieces in 
tension tests affects not only the extension but also the ultimate 
strength. In the fir.st place, if there is a sudden or rapid change 
in the area of cross-scction at any part of the length under tension 
(as nt AB, fig. 21), the stress will not be uniformly 
distributed there. The intensity will be greatest 
at the edges A and B, and the piece will, in con- 
sequence, pass its elastic limit at a less value of the 
total load than would be the case if the change from 
the larger to the smaller section were gradual. In 
a non-ductile material rupture will for the same 
reason take place at AB, w'itli a le.ss total load than 
would otherwise be borne. On tlu; other hand, 
IJ J with a sufficiently ductile material, although the 
^ section AB is the first to be permanently deformed, 
rupture will prc'ferably take place at some section 
not near AB, bt^cause at and near AB the contraction of 
sectional area which precedes rupture? is partly prevented by 
the presence of the projecting portions C and 1 ). Hence, too, 
with a ductile material samples such as those of fig. 22, in 
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which the part of smallest .section between the shoulders or 
enlarged ends of the pictite is short, will ))reak witli a gTeat(?r 
load than could l)e borne by long uniform rods of the same 
section. In good wrought iron and mild steel tlie flow of metal 
preceding rupture and causing local ('ontraction of section 
cxtenrls over a lengtli six or eight times the width of the piece; 
and, if the length Ihrouglanit which the section is uniform be 
materially less lliun this, the process of flow will he rendered 
more difficult and the breaking load of tlie sample will be 
raised.’^ 

These considerations have, of course, a wider aj)plicatiun 
than to the mere interpretation of special tests. An important 
practical case is that of riveted joints, in wliich the metal loft 
between the rivet holes is suiqected to tensile stress. Jt is found 
to bear, per .square inch, a greater pull than would be borne by 
a .strip of the same plate if the strip were tested in the usual 
way with uniform section throughout a length great enough to 
allow complete freedom of local flow. ' 

Fracture by Tension . — In lensiori tests rupture may occur by 
direct separation over a surface wliieh is nearly plane and normal 
to the line of stress. This is not uncommon in hard steel and 
other comparatively non-ductile materials. But in ductile 
materials under tension the piece generally gives way by shearing 
on an inclined surface. Very often the effect is a more or less 
perfect; ring-shaj)ed crater on one side of the break and a 
truncated cone on the other. 


» The greater streiij^th of nickofl or ^Toovod speciineiis seems to 
have been first remarked l>y Kirkaldy (Experiments on Wrought Iron 
and Steel, p. 74, also Experiments on Eager sta Steel, p. 27). Sec al.st' 
a ])aper by E. Richards, on tests of mild .steel, Journ. Iron and Steel 
Inst. (1882). 

* See Kennedy's “ Reports on Rivetted Joints," Proc. Inst. Mcch. 
Eng. (1881-1885). In the case of mikl steel plates a drilled strip may 
have as much as 12 % more tensile strciiKOh per square inch than an 
uiidriiled strip. With punched holes, on the other hand, the remain- 
ing metal is much weakened, for the reason rcfernjd to in the text. 
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Fracture by Compression. — In compression tests of a plastic 
material, such as mild steel, a process of flow may go on without 

p limit ; the piece ^which must of course 

* ’ be short, to avoid buckling) shortens 

and bulges out in the form of a cask. 
This is illustrated by fig. 23 (from 
one of Sir W. Fairbairn’s experi- 
ments), which shows the compres- 
sion of a round block of steel (the 
original height and diameter of which 
are shown by the dotted lines) by a 
load equal to too tons per sq. in. of 
original sectional area. The surface over which the stress is 
distributed becomes enlarged, and the total load must be 
iiKTeased in a corresponding degree to maintain the process 
of flow.^ The bulging often produces longitudinal cracks, 
as in the figure, especially when the material is fibrous as 
well as ])lastic (as in the case of wrought iron). A brittle 
material, such as cast iron, brick or stone, yields by shearing 
on inclined planes as in figs. 24 and 25, which are taken from 



Fig. 23. 



Fici. 24. Fig. 25. 


Hodgkinson’s experiments on cast iron.*-^ The simplest fracture 
of this kind is exemplified by fig. 24, where a single surface 
(approximately a plane) of shear dividers the compressed block 
into two wedges. With cast iron the slope of the plane is such 
that this simplest mode of fracture can take place only if the 
height of the block is not less than about {! the width of the base. 
\Micn the height is less the action i.s more complex. Shearing 
must then take place over more than one plane, as in fig. 25, so 
that cones or wedges are formed by which the surrounding 
portions of the block arc split ofT. The stress required to 
crush the block is consequently greater than if the height were 
sufiicient for shearing in a single plane. 

Plane of Shear. — The inclination of the surfaces of shear, when 
fracture takes place* by shearing under a simple stress of pull or 
push, is a matter of much interest, throwing some light on the 
question of how the resistance which a material ex<>rts to stress 
of one kind is affected by the presence of stress of another kind — 
a question scarcely touched by direct experiment. At the shorn 
surface there is, in the case of tension tests, a normal pull as well 
as a shearing stress, and in the case of compression tests a normal 
j^Lsh as well as shearing stress. If this normal component were 
absent the material (a.ssuming it to be isotropic) would shear 
in the surface of greatest shearing stress, which, as has already 
been shown, is a surface inclined at 45" to the axis. In fact, 
however, it does not shear on this surfac’e. Hodgkinson’s 
experiments on the com])ression of cast iron give surfaces of 
shear whose normal is inclined at about 55" to the axis of stress, 
and Kirkaldy's, on the tension of steel, show that when rupture 
of a rod under tension takes place by shear the normal to the 
surface is inclined at about 25" to the axis. Thase results show 
that normal pull diminishes resistance to shearing and normal 
push increases resistance to shearing. In the case of cast iron 
under compression, the material |)refcrs to shear on a section 

‘ For examples, see Fairbairn's experimcnls on steel, Brit. Assoc. 
Rep. (1807). 

^ Report of the Royal Commissioners on the AppUcalton of Iron to 
Railway Structures (1840); see also Hrit. Assoc. Rep. (1837)* 


where the intensity of shearing stress is only 0*94 of its value on 
the surface of maximum shearing stress (inclined at 45°), but 
where the normal push is reduced to o*66 of the value which it 
has on the surface of maximum shearing stress, 

Liiders's Lines. — It is interesting to refer in this connexion to 
the phenomenon observed in 1859 by W. Liiders ^ of Magdeburg 
and afterwards studied more fully by L, Hartmann.* When a 
Imr of plastic metal such as mild steel, preferably flat and with a 
polished surface, is extended a little beyond its elastic limit, 
markings appear on the surface in the form of narrow bands 
running transversely across it. These bands arc regions within 
which a shearing deformation has taken place, resulting from 
the tension, as has been explained with reference to fig. i, and 
they arc distinguished from the remainder of the bar because in 
the early stages of plastic strain the yielding is local. For the 
reason that has just been explained in speaking of surfaces of 
rupture, Liiders’s lines in a rod strained by direct pull are found 
to be inclined, not at 45", but at an angle more nearly normal to 
the axis of pull (making about 65® with it). Their inclination 
shows that the metal prefers to elongate by shearing on a section 
where />, the shearing stress is not at its maximum, because p„ 
the normal component — which is a pull — is greater there, and 
this can only mean that tli(i j)resence of a normal component 
of the nature of a pull at any section reduces the resistance to 
yielding under the shearing stress which acts at that section, 
while similarly the presence of a normal component of the 
nature of a push increases the resistance to shear. 

Yielding under Compound Stress. A (jii(?stion of much 
theoretical interest and also of some practical importance is, 
what determines the yielding of a piece when it is suhjt^cted not 
to a simple pull or j)UKh alone but to a stress combined of two or 
of three principal stresses ? According to one view, which in the 
absence of experimental data appears to have been taken by 
W. J. M. Kankine, the material yields when the greatest principal 
stress reaches a certain limit, irrespective of the existence of the 
other principal stresses. According to another view (Barr6 dc 
Saint- Venant), it yields when the maximum strain reaches a 
certain limit, and as the strain depends in part on each of the 
three principal stresses this gives a different criterion. Neither 
the maximum stress theory nor the maximum strain theory can be 
regarded as satisfactory, and probably a much sounder view is 
that the material yields when the greatest shearing stress reach(?s 
a certain limit. Even this, however, requires some (jualification 
in the light of what has just been said about the inclination of 
.surfaces of shear and Liiders’s lines, for it is clear from these 
experimental indications that resistance to shear is affected by 
th(i presence of normal stress on the plane of shear, and conse- 
quently a theory which takes account of shearing stress only as 
the criterion of yielding cannot be comjdetely correct. Act'ord- 
ing to the greatest shearing stress theory the yielding under 
compound stress depends directly on the difference between the 
greatest and letist principal stress. In such aiscs of compound 
.stre.ss as have to be dealt with in engineering design this furnishes 
a criterion which though imperfect is ceruiinly to be preferred 
to the criterion furnished by calculating the greatest principal 
stress. 

Experiments on Compound Stress. — In experiments carried 
out by |. J. Guest {Phil. Mag., 1900, vol. 50) the action of 
combined stresses in causing yieling was investigated by sub- 
jecting thin tubes to (t) tension alone, (2) tension and torque, 
(3) tension and internal (fluid) pressure, and (4) tonjue and 
internal pressure, while measurements were made of the axial 
strain and the twist so as to detect the first failure of elasticity. 
The general result of the experiments, so far as they went, was to 
support the view that yielding depends primarily on the greatest 
shearing strcfss, that is to say, on the difference between the 
greatest and least principal stresses. 

Fatigue ol Metals. — A matter of great practical as well as 
scientific interest is the destructive action which materials 

** Dingier* s Polytech, Journ. (i860), 135, p. 18. 

* Bulletin de la socUii d* encouragement (1896 and 18^7). 
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may suffer tl^ough repeated changes in their state of stress. It 
appears that in some if not in all materials a limited amount of 
stress-variation may be repeated time after time witlumt appre- 
ciate deterioration in the strength of the piece; in the balance- 
spring of a watch, for instance, tension and compression succeed 
each other some 150 millions of times in a year, and the spring 
works for years W'ilhoul apparent injury. In such cases the 
stresses lie well w'ithin the elastic limits. On the other hand, 
the toughest bar breaks after a small number of bendings to and 
fro, when these pass the elastic limits, although the stress may 
have a value greatly short of the normal ultimate strength. A 
laborious research by A. Wohler,* extending o^'cr twelve years, 
gave much imj)orLanl information regarding the ellecls on iron 
and steel of very numerous repeated alternations of stress from 
positive to negative, or between a higher and a lower value with- 
out change of sign. .Hy means of ingeniously-<u)ntriv(^d ma<!hines 
lie submitted test-j)ieces to direct jiull, alternated w'itli complete 
or partial relaxation from pull, to repeated bending in one 
diredion and also in ojiposile directions, and to repeated twisting 
towards one side and towards opposite sides. The results show 
that a stress greatly less than the ultimate strength (as tested in 
the usual w^ay by a single application of load continued to 
rupture) is sutiicient to break a piece il it be often enough re- 
moved and restored, or even alternated with a less stress of the 
same kind. In that case, however, the variation of stress being 
less, the number of repetitions reejuired to produce rupture is 
greater. In general, the number of repetitions required to 
])roduce rupture is incre,as(id by reducing the range through 
which the stress is varied, or by lowering the upper limit of that 
range, if the greatest stnrss lx; chosen .small enough, it may he 
rediurcd, removed, or even reversed many million times without 
destroying the pic(‘c. W'ohler's results are best shown hy quoting 
a few figures selected from liis experiments. The stresses are 
stated in c<;ntncrs per square zoll; “ in the case of bars subjected 
to bending they refer to the toj) and bottom sides, which are the 
most stressed parts of the bar. 

1. Iron bar in direct tension 


Slress, 
M:tN. Mitt, 
4^0 0 
440 o 

4'>f) 0 

i) 

II. 


Stress. 
Mux. Min. 

V.’C o 


240 


Isuinlier of Applicution.s 
Kupture. 

0 800 

o 

o 480,85'.? 

Iron bar bent by transverse load : — 
StiTNs.^ IS’uiiiber of I Sire 

M.'tx. Mill. caubitiij Kiiliturc. | Mux. Min. 

SSo t» »69,7!>« 

ri 4?r>,r.j(») 

4S0 t) 4‘'-«,y50 

III. Steel bar IxMit by tran.svtT.se load : — 

Stress. Nunilitir of Ibiiidii 

.M.'iX. Min. Giiii.siin; Kii]iinrt:, 

9<x) (» 

oix> acx) 

Qoo 300 


44?. 

440 


4 »x> 

3 .V' 


Numi)er of Applications 
causin^^ Kupturu. 
10,141,645 

Nut broken with 4 inillions. 


Nuini»cr of Hendiiifts 
cuusin;; Rupture. 

l K 


Not brokuh with 


48 iiiillioMK, 


7 ". 4 . so 
8i,2<XI 
1.S6,2(x-j 


Stress, 

Alax, Min. 

(,<xi 4(x) 

9 «x) 5txi 764,r,(Ki 

900 Uexj Not broken M'ith 33^ niillions. 


NuuiImt of fteiuIiiiKS 
oiiusiti^ Ktipiure. 

JtX* 

-mean of two tiials. 


JV. Iron bar btriit by HU])])ortiiig at one end, the (jllier end beinR 
loaded; alternations o1 stitsss from i)iill to pu.sh caused by rotating 
the bar : — 


Stress. 

!• Voiu -H to — 
320 
:}fx> 

-j8(i 

y('io 

240 


Nuiiibt'r of Kolalioiis I 
cauiiin;' Kupiur-j. 
i>b. 4 ‘J<' 

()9,(’x'xj 

479 . 4 fp 
91^.810 


Slr«s,s. 


Number of Rot.’ition.s 


Fioiii -b lo — Citu.sinu Rupture, 

yyo 3,63y,.S88 

scyj 4,9*17,992 

180 19,180,791 

160 Not lirokcn with 132] miiiions. 


From these and other experiments Wohler concluded that the 
WTOUght iron lo which the tests refer could probably bear an 
indefinite number of stress changes between the limits stated ^in 
round numbers) in the following table (the ultimate tensile 
strength was about 19^ tons per square inch) : — 

Str(?s.s in Tons per Sq. In. 


I'roin pull to push H 7 to — 7 

J^'rom pull to no stress 13 to o 

hrom jmll to less pull 19 to 10. J 


1 iJi'a FesHgk^its-Versuche mil Risen und Stahl (Uerlin. 1S70), or 
Xeitschr, fiir Bauwesen (1860^1870); see also Engineering (1871), 
vol. xi. For early experimentb by T'airbairn on the same subject, 
see Phil. Trans, (1864). 

According to Hauschingcr the centner per square zoll in which 
Wohler gives his results is equivalent to (»*837 kilos per sq. cm., 
or 0*0434 ton per sq. in. 


Hence it appi;ars that the actual strength of tiiis material varies 
in a ratio which may be roughly given as 3 : 2 : 1 in the three 
cases of (a) stead)' pull, ip) pull alternating WMtli no stress, very 
many times rt?pcatcd, and (c) pull aUernating with ])ush, very 
many limes repeated. I 'or sled Wohler obtained results of a 
generally similar kind. His e\p(‘rinu‘nts were repeated by 1 .. 
Spangeiiberg, who extended the inquir) to brass, gun-meUil and 
phosphor-bronze.’* A considerable amount of light has been 
thrown on the nature of fatigue in metals by miscroscopii’ 
investigations, which will be referred to presently. 

Resilmue. — A useful application of diagrams showing the 
relation of strain lo stress is to determine the amount of w'ork 
done in straining a piece in any assigned way. 'J'he term 
“ resilience is ( onveniently ustxl to spe<afy the amount of work 
done W'hen the strain just rea<‘he.s the corresponding elastic limit. 
Thus a rod iii simple tension or sim]>le compression has a re- 
silience per unit of volume /■’y 2K, where / is the greatest elastic 
pull or push. A blow whose energy exceeds the resilience 
(reckoned fur tlu; kind of stress lo which the blow gives rise) must 
in the mo.st iavoural)le i^ast; produce a piTiiuinent st;l; in less 
favourable cases local permanent set will be prodiitvd ultliough 
the energy of the blow is less than the resilience, in consequence 
of the strain being uiu^quully ilistribuled. In a plastic material 
a .strain exceeding iht; limit of elasticity absorbs a relatively 
large amount of energy, and g<‘nerally iniTeases tlu; resilieiu’c 
for subse(|iient strains. Fracture under succe.ssivc* blows, as in 
the testing of rails by placing them as beams on two supports, 
and allowing a weight to fall in the middle from a given lu'ight, 
results from the aeciimulated set which is brought aVioiit by 
tlie energy of eai'.h blow e.sceeding the r(;svlience. 

Internal ^Vrr.v.v.— Professor James Thomson ’* jiointed out that 
the effect of an)' externally applied load dcjuauls, to a very 
material extent, on wludher there is or is not initial internal stress, 
or, in olh(T words, whether the loaded piece is initially in whai 
Professor Karl Pearson has called a state of ease. Internal .stress 
existing without the application of fon’e from without the piece 
must satisfy the condition that ils resultant vanishes over any 
complete cross-section. It may (!xist in luaisequence of set 
caused by previously applied forces (a. case of which instances are 
given below), or in consequence of jirevious temperature changes, 
as in ca.st iron, which is thrown into a state of internal stress by 
unequally rapid cooling of llic mass. 'J’hus in (say) a spherical 
casting an outside shell solidifies first, and has become partially 
contracted by cooling by the time tlu; inside has become solid. 
The inside then contracts, and ils (ontraction is resisted by the 
shell, which is therel)y comjiressed in a tangential direction, while 
the metal in the interior is pulled in the direction of tlie radius. 
Allusion has already been made to the fact, pointed out by 
J. Thomson, that the defect of elasticity under small loads which 
Hodgkinson discovered in cast iron is prolialdy due to initial 
stress. In plastic metal a nearly <;omplete state of ease is brought 
about by annealing ; <;ven annealed pieces, lu)w<‘ver, sonu*Limes 
show, in the first loading, small defers of elasti<Mty, which are 
probably due to initial slrt;ss, as they disappear when tlu; load is 
reapplied. 

Microscopic Examination . — Of all recent aids to a knowledge 
of the structure of metals, of their Ijchavioiir under stress, and 
of the nature of plastic strain, perhajis the most important is 
micro.s(M)pic examinaliim. The microscopic study of metals was 
initiate<l by H. C. Sorby as early as 1864 (se(; Brit, Assoc. Rep, 

•* IJeUcr das Verhalten dvr Mctallc hei weiderhoUen Anstrengungen 
(ncrlin, 1873). por interesting notie(!S of the hitigue of metals in 
railway axles, bridge ties, Ac., and results of experiments sliowiiig 
rcdncc^d plasticity in fatigued metal, se(? Sir Jhiker's address to 
the Mechanical Section oi tlie liritish Association (1885). In many 
of the cases wlurre the fatigue of metals occurs in engineering 
practice the phenomenon is complicated by the ocourrence of blows 
or shocks whose energy is alisorbed in producing strains often 
exceeding the elastic limits, sometimes of a very local character in 
consfiquencc of the inertia of the strained jiieces. Such shocks inity 
cause an accumulation of set which finally leads to rupture in a way 
that is not to be confused with ordinary fatigue of strength. The 
effects of the accumulation may be removed by annealing. 

■* Camh, and Dub. Math. Journ. (Nov. 184H). 
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for that year). After a period of neglect, it has been pursued 
with much energy by a large number of observers, and has yielded 
results which are of fundamental importance in relation to the 
strength of materials. For the purpose of micrc^scopic examina- 
tion it is usually necessary to bring a small piece of the metal 
to a state of high surface polish, the final stage of which is per- 
formed by rubbing on a surface of wash-leather charged with a 
thin paste of rouge and water (see also Metatj.ography). The 
specimen is then lightly etched in dilute acid or treated with a 
staining medium, such as liquorice or co<'oa, to make the stnicture 
visible. When the surface is examined under a lens of suitable 
power it is seen to be made up of irregular areas with well-defined 
boundaries. The areas into which the surface is divided 
differ in apparent texture, and when illuminated obliquely it 
is found that some of them shine out brightly while others arc 
dark; by changing the direction of the incident light other areas 
become bright and those previously bright become dark. These 
areas are the sections of crystalline grains which constitute the 
mass of the metal. Each grain is a crystal, the elementary 
portions of which are all oriented one way, but the orientation 
changes as we pass from grain to grain. The irregular boundaries 
arc the chance surfaces in which one grain meets another during 
the progress of its ciy'stallinc growth. Etching a polished 
surface develops a multitude of facets which have the same 
orientation over any one grain, and therefore give it a uniform 
texture and a uniform brightness in reflecting light of any 
particular incidence. The size of the grains depends very much 
upon the previous thermal treatment to which the metal has been 
subjected. Sudden cooling from a high temperature tends to 
make the grains small, slow cooling tends to keep them large; 
and protracted exposure to moderately high temperature has 
l)een observed in some cases to favour the growth of very large 
grains. 

When the metal is strained in any manner beyond its limit of 
elasticity the grains are found to have altered their shape, 
becoming lengthened in the direction in which stretch has 
occurred. Subsequent exposure to a temperature which is 
high enough to remove the me<'hanical hardness produced by 
overstraining is found to bring about a rec'onstruction of the 
grains; the original pattern is not reproduced, but the reformed 
grains show no direction of predominating length. Researches 
by J. A. Ewing and W. Rosenhain (‘* The Crs'stalline Stnicture 
of Metals,” PhiU Tram., 1900) showed tl at m(*tals retain their 
crystalline character even when so severely .strained as to exhibit 
qualities of plasticity which arc at first sight inconsistent with 
the idea of crystalline structure. The manner in which a metal 
yields when the strain exceeds the elastic limit is by slips which 
occur in the cleavage or “ gliding ” planes of the individual 
crystals. These slij>s are seen under the microscope as sharply 
defined lines which appear on the polished surface of each grain 
as soon as the yield-point in any proce. s of straining has been 



After atralnifig 

Fig. 26. 


reached. Seen under normal irumination the lines are dark; 
seen under oblique illumination they may be made to appear as 
bright lines on a dark ground. The appearance of each line 
shows that it is a narrow step produced by the slipping of one 
part of the crystalline grain over another part. The diagram 
fig, 26 represents a section between two contiguous surface grains, 
having cleavage or gliding planes as indicated by the dotted lines, 
AB being a part of the polished surface. When straining beyond 


the elastic limit takes place, as by a pull in the direction of the 
arrows, yielding occurs by finite amounts of slip at a limited 
number of places, as at a, b, c, d, e. This exposes short steps, 
which arc portions of cleavage surfaces, and which, when viewed 
under normally incident light, appear black because they return 
no light to the microscope. They consequently appear as dark 
lines or narrow bands extending over the polished surface in 
directions which depend on the intersection of that surface with 
the planes of slip. Many such lines appear as the process of 
straining goes on; they arc spaced at more or less regular inter- 
vals, and in general three systems of them may be observed 
intersecting one another. With three independent systems of 
slips it is clear that ti c grain may take any shape in the process 
of straining; in many cases four systems of slips are seen. In 
this way severe deformations occur without affecting the cjystal- 
line character of the structure, although the shape of each crystal 
undergoes much change. A bar of iron which ha? been rolled 
cold from a large to a small section shows, when it is polished and 
etched, a structure in which each grain has all the characteristics 
of a crystal, although the grains liavc been distorted into forms 
very different from those which are found in bars which are 
rolled at a red heat or are annealed after rolling. It appears that 
the process of straining has occurred through movements which 
preserve the parallelism of all the portions of each individual 
grain so long as continuity of the parts of the grain is preserved. 
In many metals, how’ever, a further effect of severe stndn is to 
develop twin crystals, and this implies a rotation of one grouj) of 
elements through a definite angle with respect to the other 
elements of the same grain. Excessively severe straining, as, 
for instance, the squeezing of a block of lead into a thin flat 
plate, is found to produce a cr^^stalline structure in which the 
grains have a greatly reduced size; the slips have in that case 
gone so far as to cause divisions and interpenetrations of the 
crystals. 

Grmvth of Crystals . — Microscopic examination further shows 
that after severe straining the structure of a metal is far from 
stable, a fact W’hich connects itself wdlh what is observed in rc- 
s])ect to mechanical cjuality. In some metals at least, and notably 
in lead, se^Tre straining is followed , evi'n at almosphttric temper- 
atures, by a protracted crystalline growth wdiich results in the 
formation of crystals W'hicli are relatively ver\^ large*. A piece 
of ordinary sheet lead show's tie effects of this growth w'ell; 
it W'ill be found, when etched, to consist in geniTal of crystals 
enormously larger than any that could have sur\d\ cd the process 
of manufacture by rolling. A similar growth may readily be 
traced from day to day or week to w'<‘ek in a piece of lead wdiich is 
kept under observation after being severely strained. The process 
of growth is greatly accelerated by raising thti temperature. 
That some process more or less analogous to this goes on in iron 
and steel during the change which occurs w'hen (jlastic recovery 
takes place after overstraining may be conjectured, though 
there is as yet no direct evidence on the point. The growth of 
large ciy'stals w'hich is seen to occur in lead at very moderate 
temperatures has perhaps a more direct relation to the changes 
w'hich occur in iron or steel at temperatures liigh enough to 
produce annealing. The structure of steel as exhibited by the 
microscope has received much attention, notably at the hands of 
F. Osmond and J. O. Arnold. Microscopic examination of the 
low or medium carbon steel iisijd for structural purfioses shows it 
to consist of grains of iron (ferrite), interspersed with grains 
which have in general a laminated structure and arc composed 
of alte^mate bands of two constituents, namely, iron and carbide 
of iron (FcgC). To these laminated grains the name of pearlite 
has been given. In steel such as is used for rails, containing about 
0*4 or 0*5 % of carbon, the grains of pearlite occupy about as 
large a volume of the specimen as the grains of unlaminated 
ferrite; but when the proportion of carbon is increased to about 
o'9 % the whole is a mass of pearlite having an exceedingly 
intimate mixture of the two constituents. This appears to be 
a eutectic alloy, and the same intimately blended structure is 
characteristic of eutectic alloys generally. Important variations 
in the visible .structure result from quenching, annealing, and 
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Other varieties of thermal treatment, as well as from the presence 
of other constituents in the steel, but to discuss these would be 
beyond the scope of the present article. 

In experiments by Ewing and J. C. W. Humfrey (“ The 
Fracture of Metals under repeated Alternations of Stress,'’ PhiL 
Trans, f 1903) the microscope was employed to examine the 
process by which metals break through ** fatigue ” when sub- 
jected to repeated reversals of stress. The test-pieces were short 
rods overhanging from a revolving mandrel and loaded at the 
end so as to produce a bending moment. A part near the 
support, where the stresses due to bending were greatest, was 
polished beforehand for observation in the microscope. After a 
certain number of reversals the surface was examined, and the 
examination was repeated at intei^'als as the process continued. 
The material was Swedish iron following Hooke's law (in ten- 
sion) up to 13 tons per sq. in, luid having a well-marked yield- 
point at 14*1 tons i)er sq. in. It was found that the material 
suffered no damage from repealed reversals of a stress of 5 tons 
per sq. in., but that when tht* greatest stress was raised to 7 tons 
per scj. in. incipient signs of fatigue l)egan to be apparent 
after many reversals, though the pi(‘ce was .still intact after 
the number of reversals had reachtjd three millions. With a 
stress of 9 tons j)er .s(j. in., or more, n^pealed reversals brought 
about fracture. The first sign of fatigue as detected in ihe 
microscc'pc was that slip lines began to appear on one or more 
of the cr\\stals in the region of greatest stress: as tlic process 
went on tliese became more distinct and t(?nded to broaden, 
and at h'nglh some of them developed into cnicks w’hicli 
were identified as such because they did not disappear when 
the surface w’as repolished. Once a crack had formed it 
quickly spread, and finally the piece brok<^ with a sharp 
fracture, showing practically no plastic change of form before 
nipture. 

It may be concluded that under rejieated alternations of 
stress fatigue, leading to fracture, is liable to occur if, and only 
if, the stress is such as to produce slips in some of the crystals : 
in other words if, and only if, the limit of elasticity is locally 
exc(‘e(led; but the limit for particular cr>'slals may be consider- 
ably lower than what is usually taken as the limit for the metal as 
a wh(dt;. The resirtanec to slip in any one crystal depends on 
three things: (j) tlic inherent .strength of its own substance, 

(2) the anunint of supjxirt it receives from its neighbours, and 

(3) the orientation of the civ^slal w'ith respect to the surfaces of 
maximum sliearing stress. It may be infern'd that even in the 
most hoiiK'geneous metal some crystals hjive a liability to develop 
slips more readily than others, and that it is with them we are 
c('ncerned in dealing with the safe limits of alternating stress. 
'I’he same (;onsi('crations have a bearing on certain effects of heat 
treatment. It is wtII known that in st(Hd which has been over- 
heated (by unnecessarily prolonged exposure to a high tempera- 
ture) a somewhat gross ciy'stalline structure is developed, showing 
large ferrite artjas not brok<^n iij) by intermixture with pearlile. 
The resistance to slip in the large ferrite cr}\stals is comparatively 
small, and hence the overheated metal has a low elastic limit and 
show's but little pow'er of resisting alternating stress. ].{y suitable 
heat treatment, on tlic other hand, it is possible to bring the 
metal into a state in which the ciy-slals are small and the 
ferrite and pearlile are so intimately blended that there is 
much mutual support t tfic clastic limit is high and the metal 
is well adapted to endure stresses wiiich w'ould otherwise 
cause fatigue. 

It may he asked, How' is the crystal constituted to admit of 
elastic and ])kistic strain ? How can slij) take place without 
destroying the adhesion belw'ecn the faces until that is destroyed 
by many back and forth rubbings at the surface of slip ? J. A. 
Ewing has endeavoured to picture a molecular constitution in 
which the molccul(?s arc assumed to possess polar (jiiality along 
three axes, and to be free to turn except in so far as tl.ey are 
constrained by the mutual forces between the pole of each 
n clcculc and those of its neiglibours. This the(>ry, w'hich was 
developed by its author in his presid- ntial address to the 
engineering section of the British Association in 1906, aca.rcls 


well W'ith many of the obscure phenomena of elastic and plastic 
strain, wi h w'hat is know'll of fatigue, and with the loss of 
elasticity after overstrain and it.s suliscquent rccovciy'. 

Influence of Foreign Matter, — It is a w'cll-known (duiractcristic 
of metals that small ciuantiliesof foreign matter may produce an 
altogether disproportionately large influence on their mechanical 
and other properties. The effect of small (iiiantities of carbon 
in iron, of nickel in iron, of aluminium in copper, are important 
practiail instances where a highly lieneficial effect, in respect of 
strength and ductility, is produced. The wide and varied range 
of (|ualities possessed in sli^el from pure iron at one end to tool 
steel at the other is due to quantities of carbon which lie, for the 
mo.st part, under t The addition of about 3 or 4 % of nickel 
to mild steel has given an important new' structural material 
possessing increased strength and a high elastic limit, and retain- 
ing ample capacity for plastic strain. Tlie pr(\s(^nc(‘ of manganese 
in small (juantilics is know'n to be an essential condition of 
strength in mild steel. The addition of from ij 103% of 
chromium enables steel to acquire, under suitable heat Iroat- 
mcnl, the excessive hardne.ss desirabki in armour plate and 
armour-piercing shell. Small (piantities of vanadium added 
to steel improve it sufficiently to he advantageous in certain 
applications w'liere .saving of w't‘ight is impovlant, no1al)ly in 
steel for motor carriage engines, notw'ithstandiiig the extra 
cost. 

Data as to Strength of SteeL — A few fi^utcs may ho qiiohnl as to 
the strtJiigth and plasticity ol .steel . some of whicii are taken from 
the reports of the Knj'ineorin^ Standards Cmnmittee (lyoii-igoy) 
S]H•ci^vin^ tests to which the material should conlorm. 

Ordinary idales and bars of mild steel for structural purposes 
1 (bridges, shij)s, tS:c.). containing as a rule not more than 2 of 
carbon, have a tensile strength of 28 to tiuispersq. in., and jiii 
8 in. specimen w'ith a cross-section of Irom ;/ to ij s(|. in. should 
str<‘tch at least 20 %. 'I'hey should stand being bent; cold tlirouj^h 
180** on a radius tiims the thickness of the .specimen, the tesl- 
I piece for bending being not less that 1 .J in. wide. Rivet, bars, of 
somewhat softer steel, liave a tt‘nsile strength of 20 to 30 tons, with 
25 % of elongation on 8 in. Steel rails, containing 0-4 or 0*5 of 
carbon, have a ten.sile strength of 38 to 48 tons and stretch 15^, 
on a 2-in. length, tin* area ol section of tlu* test-piece being 
; \ sq. in. Steel .for axles has a tensile strength of 35 to 40 tons 
and .stretches 25 to 30 on th(‘ 2 in. length. 'Phe elastic liniit 

should be at least 50”,', of the breaking loatl. Steel lor tire.s 
mav in some cases have' a tensile strength as high as (»o tons with 
about 8 to 10 extension in 2 in. Steel castings commonly 
range in tensile strength from 2 h to 35 tons, w-ith aboiit 15% 
extension in 2 in. The strength of steel wire is considerably 
higher than that of bar or ])lal(‘S : 70 to 100 top.s ])er sq. in. 
is not iiiiiisual, and in steel pianoforte wire it may be as lijgli as 130 
tons j)(T sq. in. 

Steel for guns, containing generally 0-3 to o-.j % of carbon, has a 
tensile strength ol 33 to 44 tons per sq. in., with at. least 17 % 
extension in 2 in., the test*pii‘cc having the usua.l cross-see I ion of 
} sq. in. Nickel steel for guns, eonlaining 0*4 cjirbon and 4 % 
nickel, ha.s a strength of 45 to 33 tons and an extension ol at least 
tO% in 2 in. Much the same figures ap]>ly t(» nickel chrome steel 
for the .same purpose, with i% of chromium, of nickel and 0*3% 
of carbon. Jdal specimens of gun steel in. wifle and o’373 in. 
thick stand bending cold through 180'^ on a radius of 1 .1 in, All these 
tests of gun steel sire made alter forging and .'i.ft<!r the normal lurat 
1r(!atment, which consists tirst of oil hanhaiing by jilunging the 
steel at a Icmperature not lower tlian i50f)® 1'. into a bath of oil, 
and then tempering by reheating to a teiu]M.'rat ure generally about 
000” to looo'* 1 '. This heat trealmeiU brings the metal into a con- 
dition in which the granular structure js niiuiite ;-.nd flu* coiistituerits 
are verv thoroughly intermixed, willi tlu? result ol giving a liigh 
elastic limit. Tests made on j'un sl«rl containing about 0*33% of 
carbon show that th(i vi('ld-]>oint occurr(fd at t 8 tons per sq. in. 
iMjfore the heat treatment, and at 25 tf»ns after it, the extension 
remaining practically uncluMiged at 30'*,', in 2 in. In nickel steel 
the yield point is initially liiglier, but in it too the hcial treatment 
effects a considerable improvement in tins res])ect without reducing 
the extension. 

Jt is renuirkable that tliougli t'ne strength of wrouglit iron and 
steel may range from 20 tons per sq. in., or even le.ss, up to 130 
tons, the moduli which measure its elastic quality are nearly llie 
.same in all grades. Young's modulus E ranges trorn about 12,500 
to 14,000 tons per sq. in., and the modulus of rigidity C from 
3000 to 3700 tons p(T sq. in. ^ 1 • r 

Grabhic Tie (presentation of Distributed Stress. -Space admits of 
no more than a short and elementarv j..ccount f)f some of the more 
simple straining actions that occur lu maclunes and engineering 
structures. 



1020 


STRENGTH OF MATERIALS 


mA'- — 


Fig. 2S. 


The stress which acts on any plane surface AB 27), such as 
an imaginary cross-section of a strained piece, may be represented 
^ by a figure formed by setting ui> ordinates 
Aa, Bb, &c., from points on liie surface, 
/ the length of these being made proportional 
to the intensity of stress at each point. 
This gives an ideal solid, which may be 
called the stress figure, whose, height shows 
I® the distribution of stress over the surface 

..,. 1 ^, which forms its base. A line drawn from 

I g, the centre of gravity of the stress figure, 

^ parallel to the ordinates Art, &c., determines 

N*^.-***^ the point c, wliich is called the centre of 
Fig. 27. stre?ss, and is the point through wliich 

the resultant of the distributed stress 
acts. In the case of a uniformly distributed stress, ah is a plane 
surface parallel to AB, and c is the centre of gravity of the surface 
Ali. when a bar is subjected to simple pull applied axially — that 
is to say, so that the resultant stress i)asscs through the centre of 
gravity of evciy cross-section — the stress may be taken as (sensibly) 
uniformly distributed over any section not hear a place where the 
form of the cross-section clianges, ])rovided the bar is homogeneous 
ill respect of elastic qualif y and is initially in a stale of ease and tJie 
stress is within the limils of (laslicity. 

Uniformly Varyinr, Sirens . — I Uniformly v'arying stress is illustrated 
by fig. 28. It occurs (in each case for stresses within the elastic 

. limit) in a bent beam, in 

a tic subjected to noii- 
axial pull, and in a long 
stmt or column where 
_ ^ , - ' : - buckling makes the stress 

become non -axial. In 

/« r - ... - “Jb varying stress 

M*"-- the intensity p at any 

/ point f* is proportional 

* 1'tg 2S to the distance of Pfrom 

a line MN, called the 
neutral axis, which lies in the plane of the stressed surface and 
at right angles to the direction AH, which is assumed to lie tliat in 
which the intensity of stress varies most rapidly. Tluirc is no 
variation of stress along lines parallel to MN. If MN passes 

through C, the centre of 
p gravity of the surface, as 

Xy M “ Si fiff* 2Q, it may easily be 

^ — - - -oi- • - - - J® shoivn tliat the total pull 

stress on one side of the | 
neutral axis is equal to 
h'lG. 29, the total jiush stress on 

the other side, whatever 
be the form of the surface AB. The resultant of tin* wliole stress 
on AB is in that case a couple, w'hose moment may be found as 
follows. I^et dS be an indefinitely small part of the surface at a 
distance x from the neutral axis through C, and let p be the 

^ inlcnsily of stress on <fS. The 
moment of the stress on dS is 
^y^ xpd^. Hut p — p^xjx^ = 

^y^ (sec fig. 29). 'Pbe whole moment 

““ ' — '—b stress on AH is \xpdSi — 

whore 1 is the moment of inertia 
a ^ of the surface AH about the neutral 

p p axis through C. 

p ^ A stress such as that shown in 

fig. 28 or fig, 30 may be regarded 
as a uniformly distributed stress 
of intensity (which is the in- 

X tensity at the centre of gravity of 

^ ^ the surface C) and a strtjss of the 

A C,,D B kind shown in fig. 29. 'Phe resul- 

Fjg. 30. tant is /?yS, where S is Uie 

whole area of the surface, and it 
acts at a distance CD from C such that the moment . CD — 

= (/»1 -I- /?o)l/^2- IF'nce =: ^^(i 4. . CD/I), and 

Pi — ~ JTjS . CD/I). 

Simple bending occurs when a beam is in equilibrium under equal 
and opposite couples in the plane of the beam. Thus if a beam (fig. 


h'lG. 29, 


Fig. 30. 


to a simple bending stress. On any section AB the only stress 
consists of pull and jmsli, and has lor its resultant a coui)le whose 
moment M — ~ Wy/^. 'Phis is called the bending moment at 

the section. If the stress be within the elastic limits it w'ill be 
distributed as in fig. 32, with the neutral axis at 
the centre of gravity of the section. The greatest 7 

intensities of ])ush and of pull, at the top and / 

lx>ttom edg<J ^espectiv(^ly, are py ~ M>yi and / 

p^ — Myjj/I, and the intensity at any point at a / 

distance y above or below C is p My/I. / 

Bending beyond Elastic Lot the bend- / 

ing moment now be increased ; non-elastic strain > fc 

will begin as soon as either p^ or p.^ exceeds the / 

corn‘sponding limit of elasticity, and the distribu- / 
tion of stress will be changed in consequ(*nct 5 of / y 
the fact that the outer layers of the beam are / “ 

taking set while the inner layers are still following / 

Hooke's law. As a simple instance we may /_ 

consider th(i case of a material strictly clastic iq) B 

to a certain strtjss, and then so jilastic that a Fig. 32. 
relatively verj^ large amount of strain is produced 
without furth(‘T change of stress, a case not very far from being realized 
by soft wrought iron and mild steel. The diagram of stress will now 
take th(? form skctcbe»d ^ 

in fig. 33. If the clastic , . Ai — 

limit is (say) less for I 

compression than for '> J 

tension, the diagram will j y 

be as in fig. 34, with the / y y/ 

neutral axis shifted to- \ y 

wiirds the temsion side. C / ^ y^ 

When the beam is re- y\ y^ 

lieved from external load y j 

it will be left in a stale y^ ; y^ 

of internal sti'css, rcqirc- ( y^ 

sentecl, for the case «>f J ^ 

fig. 33, by the dotted | f 

lines in that figure. 1— j— - ^ 

In consijquence of the Pui .... 

action which has been ’ ‘ 


B 

Fui. 33. 


B 

Fig. 34. 


illustrated by tlu^se figures, tin* momimt re(]uircd to break the beam 
cannot be calculated by tsilting for / the value of the ultimate 
tensile or compressive strength of th<? material in the formula 
M r- /I/y, because the di.stribution of strerss which is assumed to 
exist ill finding this niation c(‘.asi‘S as soon as overstraining begins. 

Strain produced by Bending,-- 'Plic strain jirocliiced by beiKling 
stress ill a bar or beam is, as rtsgards any imaginary filament taken 
along the length of the ])iece, sensibly tlie same as if ^ 

that’ filament were direc.tly pulled or compriisscd by 
itself. The resulting deformation of the piece consists, •% 
in the first place and chiefly, of curvature in the 1 \ 

direction of the length, due to the longitudinal extension / j 

and compression of the filaments, and, in the second ‘ • 

jilacc, of transverse flexures, due to the lateral com- I \ 

pression and extension which go along with the *, 

longitudinal extension and compression. Let /| (fig. 35) ; *, 

be a short ])()rtion of the length of a beam strained • ; 

by a bending moment M (within the limits of ! 

elasticity). 'Hie beam, which we assume to be originally ; 

straigiit’ bends in the direction of its length to a i.urve j * 
of ratlins R, such that K// — yj/fi/, 8/ being the change | 1 

of I by exUmsion or coiiijiression at a distance y, from / 

tlm neutral axis, ISut 8/ Ipi/K, and />, ^ My^/l, ! *, 

Hence R — EI/M. 'Pho transverse flexure is not, in ! | 

general, of practical im])ortaiice. Thti centre of curva- 
ture for it is on the oppo.site side from the centre for W 

longitudinal flexure, and the radius is Rcr, where tr is the ^ 1 .' 

ratio of longitudinal extension to lateral contraction v j 

under simph? pull. w— 

Ordinary Bending of Beams. — Bending combined 1 

with shearing is the mode of stress to which bc^ams are ' J 

ordinarily subject, the loads, or externally applied 
forces, being apj)licd at right angles to the direction ' ' ' * 
of the length. Let HR (fig. 36) be any cross-section of a beam 
in equilibrium. 'Phe jxirtion B of the beam, which lies on one 
side of HK, is in equilibrium under the joint action of the external 



FIG- 31* Fig. 36. 

31 ), suiqiorted at its ends, be loaded at two points so that Wi/^ = forces Fj, Fg, F.^, &c., and the forces which the otli 
W/oj the portion of the beam lying between Wj and is subjected exerts on B in consequence of the state of stress at HK 
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Fj, Fg, Fg, &c., may be referred to HK by introducing couples whose 
moments are F^Xi, &c. Hence the stress at HK must 

equilibrate, first, a couple whose moment is iFx, smcl, second, a 
force whose value is 2F, which tends to shear B from A. In these 
summations regard must of course be had to the sign of each force; 
in the diagram the sign of F4 is opp)site to the sign of Fj, Fy and F,. 
Thus the stress at HK may be regarded as that due to a "bending 
moment M equal to the sura of the moments about tlie section of 
the externally applied forces on one side of the section {^Fx), and 
a shearing force equal to the sum of the forces alx)ut one side of 
the section (sF). It is a mattiT of convenience only whether the 
forces on B or on A be taken in reckoning the bending moment and 
the sheari ng force. The bending moment causes a uniforndy varying 
normal stress on IIK of the kind already discussed; the shearing 
force causes a shearing stress in the plane of the section, the distribu- 
tion of which will be investigated later. Tliis shearing stress in 
the plane of the section is necessarily accompanied by an ecjual 
intensity of shearing stress in horizontal planes parallel to the length 
of the beam. 

The stress due to the bending moment, consisting of longitudinal 
})ush in filaments above the neutral axis and longitudinal ]>ull in 
filaments below the neutral axis, is the thing chiefly to l)e considered 
in practical problems relating to the strength of beams. The general 
formula />, — Myjl l>ecoincs, for a beam of rectangular section of 
breacith b and depth /#, py^ (M/bh^ OM/SA, S being the area of 
section. For a beam of circular section it becomes />, — yzM/irh^ — 
8M/S/1. The material of a beam is disposed to the greatest advantage 
as regards resistance to bemling when the form is that of a x>air of 
flanges or booms at top and lK)ttom, held apiirt by a thin but stiff 
web or by cross- bracing, as in I beams and braced trusses. In such 
cases sensibly the whole bending moment is taktm by the flanges; 
the intensity of stress over the section of each flange is very neju-ly 
uniform, and the areas of section of the tension and compression 
flanges (S, and res])ec lively) sliould be proijortioiied to the value 
of the ultimate strengths in tension and aimi)n?ssion ft and Z^, stj 
that S,/^ :-5! Sjj/,. 'fhus for cast-iron beams Hodgkiiison recom- 
mended that the tension flange should have six times th(i sc'-ctional 
area of the compression flange. 'I’he intensity of longitiulinal stress 
on the two flanges of an I beam is aiqiroximately M/Sj/i and M/SgA, 
h being the depth from centre to centre ol the flanges. 

J)iaf'yamn of Bending Moment and Shearing FoYce*^li\ the ex- 
amination of loaded beams it is convenient to represent gra])hically 
the bending moment and the shearing force at various stjctions by 
setting up ordinates to reiirescnt the values of thes<< quantitie.s, and 
so drawing curves of beiuling moment and shearing force, 

'I'he area enclosed by the curve of .shearing force, iq.) to any 
ordinate, is eriual to the bend ing moment at the same sectioji. For let 
A' be increased to A + 8 a, the bending moment changes to 2 F(A-f 8 A), 
or 8M rr 8 a2 F. Jleiicc the shearing force at* any section is 
equal to the rate of change of the bending moment there jier ujiit 
of tiie length, and the bending moment is the integral of the 
shearing force with respect to the length. In the case of a con- 
tinuous distribution of load, it .should i)e olxserved that, wdien a is 
increased to a + 8a, the moment changes by an additional amount 
which depiuuls on (8 a)“ and may therijfore be neglected. 

Disivihution of Shearing Stress . — 'I'o (jxamiue the distribution of 
sh<?ariiig stress over any vertical section of a beam, we may con.sider 
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two closely adjacent stictions 
AB and DiC (fig. ;^7), on which 
the bending moments ai’c M, 
and M-fSM n'sjiectively. The 
resultant horizontal force clue 
to tlie bending stresses on a 
juece ADHG enclosed be- 
twi^cii the adjacent sections, 
and Ixmiidcd by the hori- 
zontal x)lanc GH at a distance 
from the neutral axis, is 
shown by the sluided figure. 
This must be equilibrattui by 
the horizoiiliil shearing stress 
on GH, which is the only other 
horizontal lorce acting on the 
j)iece. At any lieightr the in- 
tensity of resultant horizon t?d 
stress due to llie diJIertmce of 


Fio. 37. 

the bending moments is y5M/I, and the whole horizontal force on 

GH is z being the breadth. If q be the intensity of 

I j y'o 

horizontal shearing stress on the section GH, whose breadth is -Tq, wc 
have 


(/Jy8A 


-*w 


ysdy. 


But 8M/8 a is the whole shearing force Q on the .section of the beam. 
Hence 




and this is also the intensity of vertical shearing stress at the distance 


yo iron the neutral axis. This expression may conveniently be 
written q rr QAy/j<,r, w’hiTo A is the area of the surface AG and y 
the clistance of its centre of gravity from the neutral axis. The 
intensity q is a maximum at the neutral axis and diminishes to zero 
at the top and Viottom of the beam. In a beam of rectangular 
section the value of the shearing stress at the neutral axis is q max, 
~ In other words, the maximum intensity of shearing stress 

on any scHition is ^ of the mean inttmsitx'. Similarlv, in a beam of 
circular section the maximum is ^ of tlie mean. This result is of 
some iiiqiortancc in application to’ the jiiiis of pin- joints, which may 
bti treated as very short beams liable to give way l)y shearing. 

In the case of an I b(‘Jim with wide flanges and a thin web, the 
above ex]n'es.sion sliows that in any vertical section q is nearly con- 
stant in the web and insignihcanlly small in the flanges. Practically 
all the shearing stress is borne by the web, and its intensity is very 
nearly equal id Q divided by the' area of section of the web. 

Principal Stresses in a Beam. — The foregoing analysis of the 
.stresses in a beam, which rt'solves them into longitudinal pull and 
juish, due to bending moment, along with 
shear in longitudinal and transverse jdanes, 
is generally sufficient in the treatment of 
practical cases. If, however, it is desired to 
find the direction and magnitude of the 
])riiicix>al stresses at any point wc may proceed 
thus : - 

1-et AC (lig. 38) be an ind<‘finitely small 
portion of the horizontal section of a beam, ^ 
on which tlicrc is only shearing stress, ami let P 
AB be an indefinitely small j^ortion of the 
vertical section at the same place, on which 
there is shearing and normal stress. J.et q 
be the intensity of the* shearing stress, which 
is the same on AB and AC, and let p be the 
intensity of normal stress on AB : it is n^ejuired 
to flnfl a third jdane HC, siicli that the .stre.ss 
on it is wholly normal, and to find r, tlie 
intensity of that stre.ss. Let 6 be the angle 
(to be determined) which BC inakits with AJi. Then the equilibrium 
of the triangular wedge ABC rc(|uires that 

rBC cos 9 p. AB -f q . AC, and rBC sin 9 ^ q. AB ; 
or (r — p) cos 9 q sin 9, and r sin 9 q cos 9, 

Hence, q'^ -- f(r p)^ 

tan 29 r. 

r-\P± s/if 1 i^-)* 

The i>ositive value of r is the greater ])rincij)al stre.ss, and is of 
the same sign as p. 'fhe ncgat.iv (5 value is the l( 5 s.ser jiriiicipal stress 
which occurs on a plane at right angles to the former. The equation 
for 9 gives two values correS]>onding to the two planes of princijial 
stress, 'fhu grcate.st intensity of shearing stress occurs on the pair 
ol ])lanes inclined at 3'' to the jdanes of X)rincii>al stress, ami its 
value is 1 j /A’). 

Deflexion of Beams. — 'Fhe deflexion of beams is clue partly to the 
distortion caused by shearing, but chiefly to the simple bending 
which occurs at each vcrticiil section. As regards the second, which 
in most cases is the only imjiortant cause of deflexion, we have seen 
tliat the radius of curvature K at any section, due to a bending 
moment M, is h'l/M, which mav also be writ ten Lvi//^. Thus bearns 
oi uniform strength and depth (and, as a particular case, beams of 
unilorm section subject t;d to a iinilorm bending moment) bend into 
a circular arc. In oilier ca.scs the loiin of lh(^ bent beam, and the 
resulting slojxj aiid deflexion, may be delerminefl by integrating 
the cnrvaliire throughout the span, or by a graphic process, which 
consists in drawing a curve to represimt the beam with its curvature 
greatly exaggerated, after the radius of curvature has been deter- 
mined for a suflicient number of .sections. In all jiraclical cases the 
curvature is so small that the arc and choid are of .sensibly the 

same lengtli, Galling i the angle of slope, and u the dip or deflexion 

irom the chord, tht! equation to the curve into which an originally 
.straight beam bends may be written 

dn _ ^ . rf-'M __ di ^ HI 

dx * r/A- ~dx M ’ 

Integrating this for a lK:am of iinihuni section, of span L, supported 
at its ends and loaded with a weight W at the centre, we have, lor the 
greatest .slope and greatest fhMitrxion. respectively, i. -rP^iyf 
14 . WL"/ 48 H 1 . If the load W is imiioriiily distributed over L, 

i, - WL-/ 24 HI and Uy -- 5 WL 7 .iS 4 HI. 

Tlie additional slojie which shearing stre.ss producers in any 
originally horizimtal layer is q/C, whfTe q is, as before, the intensity 
oi .shearing stress and C is thc‘ modulus of rigidity. In a round 
or rectangular bar the additional deflexion due to .shearing is scarcely 
appreciable. In an I beam, with a web only thick enough to resist 
shear, it may be a somewhat considerable projujrlion of tht^ whole. 

Torsion of Solid and Hollow Torsion riccur.s in a bar to 

which equal and o])posite couples are applietl, tlie axis of the bar 
being the axis c)t the cou])les, and gives rise to shearing stress in 
planes perriemUcular to the axis. Let AB (fig. 30) be a uniform 
circular shaft held fast at the end A. and twisted by a couple applied 
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in the plane BB. Assuming the strain to be within the limits of 
elasticity, a radius CD turns round to CD', and a line AD drawn at 
any distance r from the axis, and originally straight, changes into 
the helix AD'. Let d be the angle which this helix makes with lines 
parallel to the axis, or in other words the angle of shear at the distance 



f from the axis, and let i be the angle of twist DCD'. Taking two 
sections at a distance dx from one another, w'e liave the arc 
edx Ts: rdi. Hence q, the intensity of shearing stress in a plane of 
cross-section, varies as r, since q ^ CB ^ C> dijdx. The resultant 
moment of the whole shearing stress on each plane of cross-section 
is equal to the twisting moment M. Thus 


: M. 


fzvr^qdr 

Oilling the outside radius (where the shearing stress is greatest) 
and its intensity there, we have q — yq^jr^, and hence, for a solid 
shaft, = 2M/irri’‘. For a hollow shaft with a central hole of radius 
r.2 the same reasoning apx>lies : the limits of integration are now 


and f,„ and 


= 


2Mrj 


The lines of principal stress are obviously helices inclined at 45° to 
the axis. 

If the shaft has any other form of section than a solid or sym- 
metrical hollow circle, an originally straight radial line becomes 
warped when the shaft is twisted, and the shearing stress is no longer 
proportional to the distance from the axis. The twisting of shafts 
of square, triangular and other sections ha.s been investigated by 
Sainl-Venant. In a square shaft (side — h) the stress is greatest at 
the middle of each side, and its intensity there is M/o*28i/i^ 

For round sections the angle of twist per unit 01 length is 

I = jfL ^ . in soli'l and in hollow shafts. 

Cry irCf,'* irC(r,-* - r./) 

In what has been said above it is assumed that the stress is 
within the limit of elasticity. When the twisting couple is increased 
so that this limit is passed, plastic yielding begins in the outermost 
layer, and a larger proportion of the whole stress tails to be borne 
by layers nearer the centre. The case is similar to that of a 
beam bent beyond the elastic limit, de.scribed al^ve. If wc sup- 
pose the process of twisting to be continued, and tliat after pas.sing 
the limit of elasticity the material is capable of much distortion 
without further increase of shearing stress, the distribution of .stress 
on any cross section will finally have an approximately uniform 
value q\ and the moment of torsion will be 


In the case of a solid shaft this gives for M a value greater than it 
has when the stress in the outermost layer only reache -4 tlie intensity 
q\ in the ratio of 4 to It is obvious from this consideration that 
the ultimate strength of a shaft to resist torsion is no more deduciblc 
from a knowledge of the ultifnate .shearing strength of the material 
than the ultimate strength of a beam to resist bending is deduciblc 
from a knowledge of the tensile and crushing strength. It should be 
noticed also that as regards ultimate strength a solid shaft has an 
important advantage over a hollow sliaft of the same clastic strength, 
or a hollow shaft so i)roportioned that the greatest working intensity 
of stress is the same as in the solid shaft. 

Twisting Combined with Bending , — This imj)ortant practical case 
is realized in a crank-shaft (fig. 40). Let a force I* be applied at the 

crank-pin A at right angles 
to the plane of the crank. 
At any section of the shaft 
C (between the crank and 
the bearing) there is a 
twisting moment M, ** 
F.AH and a Injiiding mo- 
ment M., P . BC. There 

is also a direct shearing 
force P, but this does not 
--- require to be taken into 
f account in calculating the 
stress at points at the 
Fjq top or bottom of the cir- 

cumference (where the 
intensity is greatest), since the direct shearing stress is distribute^ 
80 that its intensity is zero at these points. The stress there is 



consequently made up of longitudinal normal stress (due to 
bending), p. sa and shearing stress (due to torsion), 

S3 2Mj/iryj*. Combining these, as in § 64, we find for the prin- 
cipal stresses f = 2{Ma± 4 - or r « 2P(BC± AC)/irf,®. 

The greatest shearing stress is 2P. AC/irfA and the axes of principal 
stress are inclined so that tan 2S = s= AB/BC. The axis of 

greater principal stress bisects the angle AtB. 

Long Columns and Struts: Compression and Bending , — long 
strut or pillar, compressed by forces P applied at the ends in the 
direction of the axis, becomes unstable as regards flexure when P 
exceeds a certain value. Under no circumstances can this value 
of P be exceeded in loading a strut. But it may happen that the 
intensity of stress produced by smv.llcr loads exceeds the safe com- 
pressive strength of the material, in wliich case a lowe r limit of load 
must be chosen. If the applied load is not strictly axial, if the strut 
is not initially straight, if it is subject to any deflexion by transverse 
forces, or if the modulus of elasticity is not uniform over each cros.s- 
section — ^then loads smaller than the limit which causes instability 
will produce a certain deflexion which increa.ses with increase of load, 
and will give rise to a uniformly varying stress of the kind illustrated 
in figs. 28 and 30. Wc sliall first consider thv ideal case in which the 
forces at the ends are strictly axial, the strut perfectly straight and 
free from transverse loads and perfectly symmetrical as to elasticity. 
Two conditions have to be distinguished— -lliat in wliich the ends 
are held by pins or sockets which leave theim free to rock, and that 
in which the ends are held fixed. Suppose in the first place that 
the ends are free to rock. The value of the load which causes 
instability will be found by considering what force P applied to each 
end would su^ce to hold an originally straight strut in a bent state, 
supposing it to have received a small amount of elastic curvature in 
any way. It is shown by Euler that the force recpiircd to maintain 
the strut in its curved state is P 2*= w^EI/i;**, anvl is independent of 
the deflexion. This means that with this particular value of P 
(which for brevity we shall write PJ the strut will be in neutral 
equilibrium when bent; with a value of P less that Pj it will be 
stable; with a greater value it will be unstable. Hence a load 
exceeding Pj will certainly cause rupture. The value ir“El/L« 
applies to struts with ends free to rock. If the ends are fixed the 
effective length for bending is reduced by one half, so that P, then 
is 4ip2Kl fU, When one end is fixed and the other is free to rock 
I*y has an intermediate value, prolxably about 9ir*EI/4L**. 

The above theory assigns as a limit to the strength of a strut on 
account of flexural instability; but a stress less than Pj iiuiy cause 
direct crushing. Let S be the area of section, and the strength of 
the material to resist crushing. Thus a strut which conforms to the 
ideal conditions specified above will fail by simjile cnisfiing if /<S is 
less than P,, but by bending if /,S is greater than Pj. Hence witli 
a given mate;rial and form of section the ideal strut will fail by direct 
crushing if the length is less than a certain multiple of the least 
breadth (easily calculated from the expression for Pj) , and in that case 
its strength will be independent of the length; when the length is 
greater than tliis the strut will yield by bending, and its strength 
diminishes rapidly as the length is increased. 

But the conditions which the above theory assumes arc nc\'er 
realized in practice. The load is never strictly axial, nor the strut 
absolutely straight to begin with, nor the elasticity uniform, 'riie 
result is that the strength is in all wises less than either /,.S or and 
the results of experiments are best expressed by means of a formula, 
which is in jiart empirical, giving continuous values for struts of any 
length. For very short struts wc have seen that the ideal breaking 
load is feS, and for very long struts it is w-’El/L", If wc write 
P = /rS/(i H- fcSUItrFA), wo have a formula wliich gives correct 
values in these two extreme cases, and iiit(*rmediate ^'alucs for struts 
of medium length. By writing this V = /s/(i -f tSL’-^/I) , and treating 
/ and c as empirical constants, we have a practical formula which fits 
in well with experimental results and is ajiplicablc to struts of any 
length when the ends are free to rock. For fixed ends Jc is to be 
taken in place of c. 

Bursting Strength of Circular Cylinders and Spheres . — Space 
remains for the consideration of only one other mode of stress, of 
great importance from its occurrence in 
boilers, pipes, hydraulic and stt*am cylin- 
ders and guns. ’ The material of a hollow 
cylinder, subjected to pressure from within, 
is thrown into a stress of circumierenlial 
pull. When the thickness i is small 
compared with the radius K, we may 
treat this stress as uniformly distributed 
over the thickness. Let p be the inten.sity 
of fluid pressure within a hollow circular 
cylinder, and let / be the intensily of 
circumferential stress. Con.sidcr the forces 
on a small rectangular plate (fig. 41) , with 
its sides parallel and perpendicular to the 
direction of the axis, of length I and w idth 
Rse, B 0 lieing the small angle it subtends 
at the axis. Whatever forces act on this 
plate in the direction oif the axis arc 
equal and opposite. The remaining forces, which are in equilibrium, 



Fig. 41. 
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are P, the total pressure from within, and a force T at each side due 
to the circumferential stress, P « plKl 9 and T = ///. Hut by the 
triangle of forces (fig. 42) P » Tm. Hence / = 

The ends of the cylinder may or may not be held together by 
longitudinal stress in the cylinder sides; if they arc. then, whatever 

be the form of the ends, a transverse 
section, the area of which is airRf, 
has to bear a total force Hence, 

if /' be the intensitv of longitudinal 
stress, /' pT<l 2 t = i/. 

A thin hollow sphere under internal 
pressure has equal circumferential pull in all directions. To find 
Its value consider the plate of fig. 42. There are now four equal 
forces T, on each of the four sides, to equilibrate the radial force }\ 
Hence P 2T«a and /= pK/2/. 

Thick Cy Under . the thickness is not small compared with 
the radius, the radial pressure is transmitted from layer to layer with 
reduced intensity, and the circumferential pull diminishes tow’ards 
the outside. In the case of a thick cylinder with free ends ' w’e have 
to deal at any point with two principal stresses, radial and circum- 
ferential, which may be denoted by p and p* respectively. Sup- 
posing (as we may properly do in dealing with a cylinder wliich is 
not very short) that a transverse section originally jdane remains 
])lanc, the longitudinal strain is uniform. Since there is no longi- 
tudinal stress this strain is due entirely to the lateral action of the 
stresses p and p\ and its amount is’ {p -f p')l(r'E. Hence at sill 
points /> -f- /)' “ constant.*** Further, by considering the equilibrium 
of any thin layer, as we have already considered that of a thin 
cylinder, we Imve '^{p^) = P** 

These two equations give, by integration, /> = C -f- C'/r®, and 
p' - C-C7r*i. 

If f 1 be tlie external and the internal radius, and />o the jucssure 
on the inner surface, the conditions that p ~ p^ when r — ry and 
p o when y rr give G —pQr.f’/{r^^—r.r) and C' ~ - Cr^^. 
Hence the circniniFerciilial stress “at any** radius r is — 
— — r./). At the inside, where this is greatest, 

its value is — 4- “ ^a“) — * quantity always greater 

than p^^, howe^ver thick the cylinder is, 

111 the construction of gnus various devices have been used to 
e(pialize the circumf<^^ential tension. With cast guns a chilled 
core lias been cmployc'd to make the inner layers .solidify and cool 
first, so that they are afterwards comiircssed by the later contrac- 
tion of the outer’ layers. In guns built up of wrought* iron or steel 
hoops the hoops are bored small by a regulated amount and are 
.shrunk on over the barrel or over the inner hoops. In ]. A. Long- 
ridge's system, largely used for heavy ordnance, the gnn is made by 
winding steel wire or ribbon, with suitable initial tension, on a central 
steel tube. 

The circumferential stress at any point of a thick hollow sphere 
exi)<)SC(l to internal fluid pressure is found, by a process like that of 
the last jjaragrapli, to be — + r^y2r^)j\r^^ — fa”), which gives, 

for the greatest tension, the value 

- - »'•/) • { J • A. E.) 


STRESA, a village of Piedmont, Italy, in the province of 
Novara, .situated on the west side of Lago Maggiorc, on the 
Simplon railway, 10 m. N. of Arona, 673 ft. above .sea-level. 
Pop. (1901), 1477. remarkable for the beauty of its .srcnciy 
and for its fine villas, and is a favourite resort in spring, summer 
and autumn. 

STRICKLAND, AGNES (1806-1874), English historical writer, 
was born in t8o6, the third daughter of Thomas Strickland, of 
Key don Hall, Suffolk. Her first literary efforts were historical 
romances in verse in the style of Walt«;r Scott — Worcester Field 
(published without date), Demetrius and other Poems (1833). 
prom this she passed to prose histories, written in a simple style 
for the young. A picturesque .sketch of the Pil^ims of Walsing- 
ham appeared in 1835, two volumes of Tales and Stories from 
History in the following year. Then, with the a.ssistance of her 
sister, she projected a more ambitious w'ork, The Lives of the 
Queens of England, from Matilda of Flanders to Queen Anne. 
The first volume appeared in 1840, the twelfth and last in 1849. 
Miss Strickland was a warm partisan on the side of royalty and 


^ This condition is realized in practice when the fluid cau.sing 
internal pressure is held in by a jiiston, and the stress between this 
piston and the other end of the cylinder is taken by some other part 
of the structure tlian the cylinder sides. 

8 The solution which follows in the text is applicable even when 
there is longitudinal stress, provided tliat the longitudinal stress is 
uniformly distributed over each tran.svcrsc section. Tf we call this 
stress p", the longitudinal strain is p"fE -f (p 4 p')l(rE. Since the 
whole strain is uniform, and p" is uniform, the sum of p and p* is 
constant at all points, as in the case where the ends are free. 


the Church, but she made industrious study of “ official records 
and other public do(mments,” gave copious extracts from them, 
and drew interesting pictures of manners and customs. While 
engaged on this work she found time in 1843 to edit the Letters 
of Mary, Queen of Scots, w'hose innocence she championed with 
enthusiasm. In 1850 she followed up her Queens of England 
with the Lives of the Queens of Scotland, completing the series in 
eight volumes in 1859. Unresting in her industry, she turned 
next to the Bachelor Kings of England, about whom she published 
a volume in j86i. The Lives of the Seifen Bishops followed in 
i86() — after a longer interval, part of which was employed in 
producing an abridged version of her Queens of England. Her 
last work was the Lwes of the Last Four Stuart Princesses, 
published in 1872. In 1871 she obtained a civil-list pension 
of jfioo in recognition of her merits. She died on the 8th of 
July 1874. 

A Life bv her sister, Jane Margaret Strickland, appeared in 1887. 

STRICKLAND, HUGH EDWIN (1811-1853), English naturalist 
and geologist, was born at Righton, in the East Riding of York- 
shire, on the 2nd of March iSn , and w'as grandson of Sir George 
Strickland, Hart. As a lad he acquired a taste for natural history, 
which dominated his life. He reeeived his early education from 
private tutors, and in 1829 entered Oriel ( ollege, Oxford. He 
attended the anatomical lectures of Dr John Kidd and the 
geological lectures of Dr W. Ikickland, and hv ht'came greatly 
interested both in zoology and geology. He graduated H.A. in 
183T, and proceeded to M.A. in the following year. Returning 
to his home at Cracombe House, near Tewkesbury, he began 
to study the geology of the Vale of Evesham, communicating 
papers to the Geological Society of London (1833-1834). He 
also gave much attention to ornithology. Recoming ac'quainted 
with Murchison he was introduced to William John Hamilton 
(1805-1867), and ai'companicd him in 1835 in a journey through 
Asia Minor, the Thrac’ian Bosporus and the Island of Zante. 
Mr Hamilton afterwards published the results of this journey 
and of asub.scqucnt excursion by himself to Armenia in Researches 
in Asia Minor, Pontus and Armenia (1842). After his return 
in 1836 Strickland brought before the Geological Society several 
papers on the geology of the districts he had visited in southern 
Europe and Asia. He also described in detail the drift deposits 
in the counties of Worcester and Warwick, drawing particular 
attention to the fluviatilc deposits of Croplhornc, in which remains 
of hippopotamus, 8rc., were found. With Murchison he read 
before the Geological Society an important paper ** On the Upper 
Formations of the New Red Sandstone System in Gloucestershire, 
Worce.stershire and Warwick.shire ” ( Trans. GeoL Soc., 1 840). In 
other papers he described the Bristol Bone-bed near Tewkesbury 
and the Ludlow Bone-bed of Woolhope. He was author likewise 
of ornithological memoirs communicated to the Zoological 
Society, the Annals and Magazine of Natural History and the 
British Association. He also drew np the rejiort, in 1842, of a 
committee appointed by the British Association to consider the 
rules of zoological nomenclature. He was one of the founders 
of the Ray Society suggested in 1843 and established in 1844, the 
object being the publication of works on natural history which 
could not be undertaken by scientific .societies or by publishers. 
For this society Strickland corrected, enlarged and edited the 
MS. of Aga.ssiz for the Bihliographia Zoologia^ et Geologiae 
In 1845 he edited with J. Biickman a second and enlarged edition 
of Murchison’s Outline of the Geology of the Neighbourhood of 
Cheltenham. In 1846 he settled at Oxford, and two years later 
he issued in conjunction with Dr A. G. Melville a work on The 
Dodo and its Kindred. In 1850 he was appointed deputy reader 
in geology at Oxford during the illness of Buckland, and in 1852 
he was elected F.R.S. In the following year, after attending the 
meeting of the British Association at Hull, he went to examine the 
cuttings on the Manchester, Sheffield & Lincolnshire railway near 
Retford, and he was there knocked down and killed by a train on 
the 14th of September 1853. He was buried at Deerhurst church 
near Tewkesbury, where a memorial w indow was erected. 

See Memoirs of II. E. Strickland, by Sir William Jarclinc, Bart 
(1858). 
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STRIBGAU. a town of Germany, in the Prussian province of 
Silesia, on the Striegau Water (Striegauer Wawrr), 30 m, by rail 
SpW. of Breslau. Pop, (1905), It contains four Roman 

Catholic churches, among which is that of St Peter and St Paul, 
with a vaulted roof 100 ft, in height, the highest in Silesia; a 
Protestant church, and numerous educational and charitable 
institutions. The chief industries of the place are the making of 
cigars, malt and machinery; also of albums, portfolios and other 
articles in leather. Granite is quarried in the neighbourhood, 
and there is an extensive trade in grain. It was near Striegau 
that Frederick the Great gained the important victory usually 
named after the village of Hohenfriedberg, on the 4th of June 
1745. The town rights of Striegau date from 1242, 

STRIKES AND LOCK-OUTS. A strike, in the labour sense, 
is a stoppage of work by common agreement on the part of a 
body of work-people for the purpose of obtaining or resisting a 
change in the conditions of employment The body of work- 
people may be large or small, and the cessation of work may be 
simultaneous or gradual; if the notices to cease work happen 
to expire at different dates, the cessation may nevertheless be 
a strike, provided it takes place as the result of a common 
agreement. It will be seen from the above definition that a 
strike, though the immediate result of an agreement, formal or 
tacit, on the part of work-people to withhold their labour, may 
originate in a demand on the part of the employer as well as on 
the part of the employes. In the former case the stoppage is 
often (though loosely) termed a “ lock-out.” It is obvious, 
however, that to distinguish stoppages as strikes or lock-outs 
according to the source of the original demand for a change of 
conditions would lead to a very arl)itrary and misleading classi- 
fication. Frequently it is not easy to say which side made 
the original demand to which the dispute is to be attributed, 
and fre(|ueiitiy a stoppage is the result of a break-down of nego- 
tiations in the course of which demands have been made by both 
sides. Moreover, in so far as the distinction can be drawn, it 
would lead to the result that in almost all cases a dispute in 
times of improving trade would be termed a strike, and in times 
of declining trade a lock-out. It is not possible to frame an 
entirely satisfactory definition of a lock-out which shall enable it 
always to be discriminated from a strike. It may bo noticed that 
the attempt to make this distinction has been abandoned in the 
board of trade statistics since 1894, both kinds of slop)pages being 
now included under the comprehensive title of “ trade disputes.” 

The only basis of distinction between a “ strike ” and a “ lock- 
out,” which is sufficiently definite for precise or statistical 
purposes, is the source from which the actual notice to cease 
w’ork emanates, cessations resulting from notices given by the 
employers being termed “ lock-outs,” while those which either 
result from notices given by the men, or from their withdrawal 
from work without notice, would be termed strikes.” But 
whether the term “ lock-out ” be restricted as above, or applied, 
as in the popular use of the term, to any dispute in which the 
employers appear to l.)e the aggressors, tlie distinction does nut 
afford a sound basis for the statistical classification of disputes. 
The source of the actual notices to leave work is often quite an 
unimportant matter; while, on the other hand, if the ordimiry 
current use of the terms be followed, there will be many disputes 
which, according to the workmen’s view, should be termed lock- 
outs, and, according to the employers, should be termed strikes — 
a difficulty which was well illustrated in the controversy as to 
whether the “ strike clauses ” in admiralty (‘ontracts could be 
invoked in the case of work stopped through the engineering 
dispute of 1897. In the present article, therefore, no distinction 
is drawn for .statistical purposes between a strike and a lock-out. 

Another distinction, perhaps of greater importance than the 
above, but which in practice it is sometimes difficult to draw, 
is between a stoppage in pursuance of a trade dispute and a 
stoppage due to a bona fide dismissal or change of employment 
arising from tlie intention of an employer to cease to employ 
a particular set of men, or of a group of workmen to cease to 
work for a particular employer. Cjcnerally speaking, a stop- 
page may rightly be termed a trade dispute if there be an 


intention on the part of both parties (at least at the beginning) 
to resume the relations of employer and employed on the 
satisfaction of certain specified conditions. Where the wih 
lingness to resume this relation exists on one side only the 
question is more difficult, and accordingly it is not uncommon 
for an employer to deny the existence of a trade dispute; 
although the men formerly in his employ may be actually 
drawing ** strike pay ” from their unions and “ picketing ” his 
works to prevent their places being filled. Such cases sometimes 
arise when the workmen consider that the dismissal of some of 
their colleagues is due not to personal faults or slackness of 
employment, but to some collective action which they have 
taken, or to their membership of some organization. Broadly 
speaking, however, the distinction is that a trade dispute is a 
temporary stoppage entered into to obtain or to resist a cnangc 
of conditions of employment. 

The essence of a strike or lock-out is a refusal on the part 
of a number of workmen collectively or of an employer to renew 
(contracts of employment except on certain changed conditions. 
This simple situation may be complicated by actual breaches 
of ('ontract, as when a body of work-people leave work without 
notice, or by attempts on their part to prevent other persons 
from entering into contracts of service, or to persuade other 
persons to terminate or break their contracts. But such 
features as these, though common to many strikes, are not 
essential. The (jiiestion of the legal position of strikes, and of 
the methods adopted for the conduct of strikes, is discussed 
below. Here it is only necessary to point out that strikes, 
as such, Jirc incidents arising out of the modern relationship 
of free contract as between employers and workmen, and have 
little real analogy with the revolts of servile or semi-servile 
labour in ancient or medieval times. 

Trade Disputes in the United Kingdom. 

Since t 888 the board of trade have kept a recrord of strikes 
and lock-outs in the United Kingdom. The following table, 
based on the official returns published by that department, 
shows the number and importance of these stoppages in the 
United Kingdom from 1893 to 1907 : 



Number 

Number of Work-i)e()i>le allected. 

AgBrogato 

Year. 

of bis- 




Duration in 






Directly. 

Indirectly. 

Total. 

Working I )a\ s. 


bT 5 

.') 94 ,M 9 

401I52 

<> 34 . 3 <^>i 

3 o, 4 <> 7 > 7<'5 

1894 

929 

257 , 4 

07.034 

3*5, *48 

9,529,010 


7^5 

207,239 

55.884 

203,123 

5 * 7 ' 2 - 1 /> 7 «> 


92O 

M 7 » 93 <> 

30,240 

198,190 

3 , 74 '', 3(*8 

i »<)7 

8 (j 4 


t)2,8i.| 

230,207 

10,345,523 

1898 

711 

200,769 

53 , *38 

253.907 

15,289,478 

l «99 

7^9 

138,058 

42,159 

180,21 7 

2,510,410 

1900 

64 « 

135,145 

53,393 

188,538 

3,152,004 

1901 

642 

11^437 

08,109 

130,843 


4,142,287 

1902 1 

442 

110,824 

250, ()07 

3,479,255 i 

1903 

3^7 

93,5 ‘5 
50 , 3 «<> 

* 3 , 38 <> 

110,QUI 

87,208 

2,338,008 1 

1,484,220 1 

1904 

353 

358 

30,828 

*5,850 

1905 

67/'53 

93.503 

2,470,189 

iqo<> 1 

480 

157,87* 

59 . 9 “» 

2^7773 

3,028,816 

J907 

001 

100,728 

40,770 

» 17,198 

2,102,151 


It should be noted that by “ indirectly affected are meant 
the work-people employed in the same establishments as those 
on strike, who arc thrown out of employment owing to the strike, 
but are not themselves engaged in it. The board of trade 
statistics do not take into account the persons employed in 
kindred trades who are indirectly affected. 

An important thing to note about the above statistics is 
that in many years they are dominated by a few large disputes. 
Some of the larger cases are shown on the following page. 

In 1907, 487 of the recorded disputes (or about four-fifths 
of the whole number) accounted for less than onc-third of the 
total time lost, and this, it is to be remembered, is after the 
very small disputes have been excluded. 

By “ aggregate duration ” or “ time lost ” is meant the 
product of the number affected multiplied by the duration 
of the dispute in working days, with some allowance for those 
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who have found work elsewhere or been replaced by others. 
Though this figure is the best general index of the importance of 
the disputes of each year, it is but a rough approximation to the 
lime actually lost through disputes. 


when there is most room for bona fide disagreement as to the 
conditions of the labour market. These arc undoubtedly the 
most critical times in the relations of employers and employed, 
but the disturbing influence of accidental causes is loo great 



Principal Disputes of the Y'car. 



All other Disputes. I 

Year. 

Trade and Locality. 

Number of 
Work-people 
al'fected. 

Aggregate* 
Duration in 
Working I>ays, 

Number 

of 

l)is]>utes. 

Number of 
Work.]Hioi)le 
aifectc'd. 

Aggregate 
Duration in 
W'orking Days. 

>894 

1895 

1897 

1898 

^ Coal Miners (Fedenitud Districts) .... 
\Coal Miners (South Wales and Monmouth) , . 

Coal MincTS (Scotland) 

Boot and Shoe Operatives 

Kngineers, Machint;men and others . . . \ 

( Engineers, Machinemcn and others— row/fwwcjrf f 
\Coal Miners (South Wales and Monmouth) . 

300.000 

90.000 

70.000 
^(>,ooo 

47.500 

100.000 

21,137^000"! 

1.500.000 ( 

5, (.00,000 

1.504.000 
/ 5 . 731,000 
\i,iiS,oo(.\ 

1 1,050,000 j 

hi 3 

928 

744 

803 

710 

255.a48 

21 7,123 
182,7(7 

153.007 

7.8..‘'.7<>S 

1,939,010 

4,i(>o,t7o 

4 ,tJl 4 , 5^3 

2,521,478 


to enable any regular law of variations in disputes to be estiib- 
lished by statistical evidenc^e. It is to be remembered that in 


For example, if a strike causes a postponement or accumulation 
of work, the extra demand for labour, and the overtime worked 

after its conclusion, may partially compensate for the stoppage, i recent years there has been a great (h'.velopment in the means 
On the other hand, if a dispute should drive away trade or available for avoiding stoppages by conciliatorv action (see 
cause the closing of works, it may lessen the field of employment ' Arkitration and Conciliation), and this of i t self' would gn‘atly 
for a long period after its termination, and such lost time cannot complicate the task of tra(‘ing any corresjioiulence between 


be taken into account in the estimates of “ aggregate duration.’^ 
For these reasons all estimates of wages lost through disputes 
arc somewhat fallacious. 'I’he real importance of strikes lies 
less in the value of the actual lime consumed by their duration, 
than in their indirect effects on the organization and effective- 
ness of the industry, and on the relations of employer to em- 
ployed, and also in their reaction on the conditions of allied 
trades. The comparative insignificance of the actual loss 




Mtjaii Annual 

Pr.ccnt.ige of 
Total Nuinl.*ir 
employetl who 
were .'ifTuoted 
by Disputes. 

PcrcenlaKo of 
AKuregatc 
Working 'ruiuj 

•XTiiphid by 

1 disputes. 

(Iruup of Trades. 

Nunibwr 

itf 

Disputes. 

Number of 
Work'peuple 
alTected 
(directly and 
indirectly). 

AKKregate 
Duration in 

W«,rklng 

Djtys, 

Building 

43 

5,2(.o 


0*5 

0*07 

Mining and Quarrying . 

133 

87.509 

..348,289 

87 

0*45 

Metal Engineering and 



Shipbuilding 

05 

22,470 

531.549 

1*6 

013 

Textile 

90 

27.730 

32 (», 4 (»H 

104,619 

2*3 

0*09 

Clothing 

30 

4.092 

07 

0'05 

Other 

72 

9 ,<M 7 

180,793 

0*2 

0‘0I 

All Industries, except 






Agricultural Labour- 
ers, Seamen and Do- 






mestic Servants • 

4O9 

157,014 

2 , 729 , 3('9 

I ’6 

0-09 


to production owing to the mere loss of time caused by strikes 
will be seen from the fact tlmt the total duration of strikes 
during the seven years 1901-1907, if spread over the entire limits of their triide.s which frequently cause suspension of work 


the prevalence of actual stoppages and the state of employ- 
ment. ‘Broadly it may be said that the great majority of up- 
ward and downward changes of wages are st'tlled nowadays 
without strikes, and in many trades a(‘tual stoppages, instead 
of being a normal feature in the relations between employer 
and employed, are rather to be looked on us cases of accidental 
breakdown of the recognized ma<*hiner\- of negotiation. 

The causes of disputes are of c.ourse very vari(‘d, embracing 
all the matters relating to conditions of 
employment on which differencx's causoB 
may arise betweem einploycTs 
and employed. Experience shows, how- 
ever, that the gnuit bulk of disput«!s relate 
to questions of wages, a much smaller 
proportion to hours of labour, and the 
balance to a large number ol miscellaneous 
questions, such as the employment of per- 
sons or classes obnoxious to the strikers on 
the ground that they do not belong to their 
union, or have worked against its interests, 
or lH!canse they are held to have no “ right 
to the partiiuilar occupation on which 
they are employed, either on ai-count of 
not having gone through the rec'Ognized 
training or of belonging to another trade. 
Among this class of strikes are to be included the so-called “ de- 
marcation ” disputes between two bodies of workmen as to the 


adult male working population, would be equivalent to less 
than the loss of one-third of a day per head per annum. As 
a matter of fact, however, the loss owing to strikes is very 
unequally distributed over the industrial population. In large 
groups of industries, e.g. agriculture, strikes arc of rare otxurrence. 
In others, such as the building trades, they are frequent, but 
mostly small and local; while in mining they are not only 
frequent and often prolonged, but in many cases they involve 
large numbers of persons and extend over wide areas. Thus 
on an average of the seven years 1901-1907 there were 43 
disputes annually in the building trades, and 133 in mining and 
quarrying, but the latter disputes have involved nearly seven- 
teen times as many persons and had an aggregate duration 
nearly six times as great. Intermediate between these groups 
of trades is the metal, engineering and shipbuilding group, 
in which, more perhaps than in any other group, tlic importance 
of disputes vanes according to the state of trade. 

The principal facts relating to the distribution of trade dis- ’ 
putes among the more important groups of trades are given in 
the above table for the mean of the seven years 1901-1907. 

It would be natural to expect that trade disputes would be 
most prevalent at or just after a turn in the tide of employment, , 


l)y lM)th groups, to the great inconvenience of the employer. 
Strikes are also not nnc'ommon on the question of trade unionism 
pure and simple— i.e, to ol)tain or defend freedom to belong to a 
union, or to act through its agency in negotiations with em- 
ployers. This (question enters more or less as a factor into a 
large number of disputes, most usually, however, as a secondary 
cause or object, so that it does not appear j)romincnlIy in the 
tabulation of causes in the board of trade statistics, which is 
ba.sed on principal c:auses only, 'riuis the formulated demands of 
the strikers are usually for imj)roved conditions of work, the ques- 
tion of “ recognition ** of the trade union only arising incidentally 
when the parties attempt to negotiate as to these demands. I'he 
following table, showing the principal causes of disputes for the 
seven years 1901-1907, is ba.sed on the official statistics ; — 


Pc.TCentage Projinrtion of Work-])e.ople directly affected by 
Disputes in the seven years, 1901-1907, relating I0 

Questions 
of Wage.4. 

Questions 
of Hours. 

Kmjdoymcnt 
ol particular 
Classes or 
Peyrsons. 

Trade 

Unionism. 

Othcjr 

Causes. 

54-5 


9*2 1 

1 8*2 

1 14*5 


XXV. 


33 
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The results of trade disputes are nearly as varied as their 
causes. Sometimes a strike goes on until the employer is 
MethodMof ruined or retires from business, and is only ended 
Settlement by the permanent closing of the works; sometimes, 
especially when trade is slack and the dispute 
Reeuite. large, the places of the men are almost imme- 

diately filled, and the only economic result of the strike is to 
replace one body of men by another without perceptible inter- 
ruption of business. There have been frequent cases of this 
kind in strikes of unskilled labourers. Sometimes, on the other 
hand, the demand for labour is so active that the whole of the 
strikers immediately find work elsewhere, and the only eco- 
nomic result is to transfer a body of men from one set of employers 
to another with little or no interruption of their employment. 
In years of active employment the building trades have afforded 
many examples of this issue of a trade dispute. In other cases, 
after a more or less prolonged stoppage, the disputes end by the 
permanent “ blocking ” of an employer’s establishment by a 
union, or the permanent refusal of the employer to take back 
any of his former employes. All these, however, are extreme, 
and on the whole exceptional cases. The vast majority of 
trade disputes are settled by mutual arrangement, and whether 
such arrangement is wholly in favour of one or other party, or 
involves a compromise, its terms provide tliat the whole or part 
of the body of work-people whose labour was withheld or 
excluded shall return on agreed conditions to their former 
employment. 

During the period 1901 to 1907 there were on an average 465 
disputes settled annually, affecting dire(!tly and indirectly 
156,800 work-people, and of these only 44 disputes, involving 
15,700 work-people, were ended by the return to work of the 
strikers on their employers’ terms without negotiation of any 
kind, and 69 disputes involving 5500 persons by replacement 
of the work-people or by the (dosing of works. All the remain- 
ing disputes, 352 in number, involving 135,600 persons, were con- 
cluded by negotiation between the parties either with, or more 
usually without, the aid of an outside mediator or arbitrator. 

The following figures for 1901-1907 (which practically (coincide 
with those of the previous decemnial average) show the compara- 
tive results of trade disputes. The percentages refer to the 
proportion of work-people directly involved in disputes which 
resulted in the manner indicated ; — 


Year. 

In favour of 
Work-peoplo. 

I n favour of 
ICnipluycr!). 

Com. 

promised. 

Indefinite. 

Total. 

I90T 

27 ’5 

347 

37*3 

0*5 

lOO’O 

1902 

31*8 

31-8 

36' I 

0*3 

lOO’O 

1903 

31-2 

48-1 

207 

O’O 

100 ’O 

1904 

27*3 

417 

30-9 

O’ I 

lOO’O 

1905 

247 

34*0 

41*2 

O’l 

lOO’O 

1906 

42*5 

24*5 

33*0 

0*0 

100*0 

1907 

32-0 

27-0 

40'! 

0*3 

lOO’O 

c)£ 

7 yc?ars 

3I-I 

34*3 

34*2 

0’2 

1 loo’o 


It is, of course, to be understood that the figures in the above 
table only relate to the immediate results, as determined by the 
relative extent to which one or other of the parties succeed in 
enforcing their demand.s. The question of the ultimate effect 
of the stoppages on the welfare of the parties or of the com- 
munity generally is an entirely different question. 

Organization of Strikes and Lock-outs. 

In the great majority of cases strikes are organized and 
controlled by trade unions. It does not, however, follow from 
Influence of this that the growth of trade unionism has always 
Trade fostered and encouraged strikes, there being evidence 
Unions. that in many trades the strengthening of organiza- 
tion has had the effect, not only of restraining ill-considered 
partial stoppages, but also of preventing more serious disloca- 
tions of industiy^ by providing a channel for the expression 
of grievances and a recognized means of negotiating with 
employers. Much of the evidence given before the Royal 


Commission on Labour (1891-1894) tended to show that the 
growth of trade unions has the effect on the whole of lessening 
the frequency, though of widening the area, of disputes. The 
commission, moreover, laid down that the stage of industry 
in which disputes are likely to be most frequent and bitter is 
that in which it is emerging from the “patriarchal ” condition, 
in which each employer governs his establishment and deals 
with his own men with no outside interference, but has not 
fully entered into that other condition in which transadions 
take place between strong associations fully recognizing each 
other. In this state of industrial organization bitterness is often 
caused by the insistence of the work-people on the “ recognition ” 
of their unions, and by the treatment of these unions by the em- 
ployers as outside parties interfering and causing estrangement 
l)etween them and the work-people actually in their employ. 

Probably next to the patriarchal stage, in which each factory 
is a happy family, the industrial conditions most favourable 
to peace are when a powerful trade union is face to face with a 
representative employers’ association, both under the guidance 
of strong but moderate leaders and neither feeling it beneath 
its dignity to treat on equal terms with the other. When, on 
the other hand, some or all of these conditions are absent, the 
growth of combinations may tend to war rather than pca(Xi. 

Whether, however, trade unionism tends generally to en- 
courage or to restrain strikes, the organization and policy of 
all trade unions, as at present constituted, are based on the 
possibility of a collective withdrawal from work in the last 
resort. Dispute pay is consequently the one universal form 
of trade-union benefit. Though, however, in most of the 
disputes recorded the strikers are financially supported by some 
trade union, this is by no means always the case. Many strikes 
have been entirely carried out without the instrumentality of 
a permanent combination, the work-people affected belonging 
to no union and merely improvising a more or less represen- 
tative strike committee to control the movement. It is not 
uncommon, however, for a permanent union to originate in a 
strike of non-unionists. In other cases {e.g. in the L()ndon 
dock strike of 1889) an insignificant trade union may initiate a 
strike movement involving several thousands of labourers out- 
side its membership. In the case quoted the meml)ership of 
the Dockers’ Union rose during the few weeks of strike from 
800 to over 20,000. A conspicuous case of a widespread strike 
of workmtin not belonging to a trade union was the South Wales 
coal-miners’ dispute of 1898. Of the 100,000 men affected, 
probably not more than 12,000 belonged at the time to any 
trade union, but the workmen’s representatives on the committee 
of the sliding scale (against which the movement was direeb^d) 
formed the nucleus of a strike committee, and one n^sult of 
the strike was the formation of the ** South Wales Miners’ 
Federation,” affiliated to the Miners’ Federation. In the case 
of strikes of non-unionists, the strikers, of course, have to depend 
for their maintenance on their own resources or on the proceeds 
of public subscriptions. Frequently grants arc made in their aid 
by sympathetic trade unions, and in the case of the South Wales 
dispute above referred to, several boards of guardians gave out- 
door relief illegally to strikers who had exhauked their resources. 

The majority of strikers, however, belong to trade unions 
and receive ” dispute benefit,” which usually consists of a 
weekly payment of from los. to 15s. In 1906 the sum expended 
by 100 of the principal trade unions in sui)port of men engaged 
in disputes was £212,000. In years of big disputes this sum has 
been largely exceeded. 

Although most strikes arc controlled by trade unions, cases 
are comparatively rare in this country in which the central 
committee of a trade union takes the initiative and directs its 
members to cease work. More usually a local strike movement 
is initiated by the local workmen, and the central committee 
is generally empowered by the rules to refuse its sanction to a 
strike and to close it at its discretion, but has no authority to 
order it. In many unions a ballot is taken of the members 
of the districts affected before a strike is authorized, and a 
two-thirds (or even greater) majority, either of members or of 
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branches, in favour of a stoppage may be required before the 
sanction of the central executive is granted. Some unions 
in their rules draw a distinction between strikes to enforce 
new conditions (e.g. a rise of wag(?s, a restriction of hours or of 
overtime) and strikes to oppose the introduction of new condi- 
tions by the employers, greater freedom being allowed to the local 
members in the case of “ defensive ” than of “ offensive strikes. 

S(>metimes also the executive committee, while refusing their 
official sanction to a strike, and declining to allow the funds of 
the society to be used to support the strikers, may tacitly permit 
a local committee to take what action it pleases and to collect 
funds for the purpose. Some strong unions, however, especially 
those which have entered into gcnt^al agreements with em- 
ployers' associations, not only refuse financial support to an 
unauthorized strike, but even expel from their society strikers 
who refuse to obey their order to return to work. The Boiler- 
makers* and Iron Shipbuilders’ Union has more than once 
taken drastic action of this kind, even to the extent of fining or 
superseding recalcitrant members and officials. In 1899 the 
National Union of Boot and Shoe Operatives, which is a party 
to an agreement with the Employers’ Federation (known as the 
“ Terms of Settlement ”) was fined 1:^00 by the umpire under 
that agreement for failing to expel or to induce to return to 
work certain of their members who took part in a strike contrary- 
to the provisions of the agreement. It sometimes happens, 
howTver, that the central committee of a trade union is not 
strong enough to withhold financial support even from an 
unauthorized strike.^ 

When a strike; has been authorized by the executive, the 
conduct of it is frequently entrusted to a “ strike committee,” 
appointed ad hoc, one reason being that a strike of any con- 
siderable dimensions often affects members of several unions, 
so that the common action necessary in a conflict with employers 
can only be attained by a committee representing all the socie- 
ties involved. A strike committee has often no power to draw 
on the funds of the unions represented, each of which pays 
dispute pay' in accordance with its rules to its own members, 
the financial power of the strike committee being limited 
to the support of non-unionists out of any funds available for 
the purpose, or the collection and administration of funds in 
case of the exhaustion of the resources of any of the unions 
rcpres«;nted. 

The financial support of a local or sectional strike imposes but 
little strain on the resources of a large society, but where a 
considerable jiroportion of the members are affected it is usual 
for a union to replenish its funds by imposing a ** levy ” or special 
contribution on mcmliers remaining at work. During the en- 
gineering dispute of 1897-1898 the levies imposed by the Amal- 
gamated Society of Engineers rose to 2s. 6d. per week, and 
one of the main objects of the federated employers was to 
diminish the revenue obtained from this source by enlarging 
the area of the dispute. 

When there is no regular provision for the financial support 
of strikers, or when this provision is exhausted, the strike leaders 
have a much more difficult task in preventing the return to 
work of some of their followers; and it is in these cases that 
intimidation and violence are most tf) be apprehended. In all 
strikes, however, except in the few cases in which the whole of 
the workmen in the trade are in the union, and the skill re- 
quired is such that no new labour can enter the trade during 
the dispute, there is the possibility of the strikers being replaced 
by other labour, and the efforts of the strike organizers are largely 
directed to the prevention of this by all means in their power. 
The chief method employed has generally been that known as 
“ picketing,” viz. the placing of members (^f the union to watch 
the approaches to the works or factories affected, to give in- 
formation as to the strike to any workmen who attempt to enter, 
and to endeavour to dissuade them from accepting employment. 

Other methods of preventing workmen from taking the place 
of strikers may also be adopted or attempted, ranging from the 

' Noteworthy in this rcsprcl was the strike of boilermakers on 
the Tyne in 1910, in defiance of their executive. 


publication of information in leaflets or otherwise as to the 
existence of a dispute, or appeals to workmen to avoid the 
works affected, to systematic annoyance or intimidation of 
workmen who take or retain employment during a stoppage by 
threats or by actual violence and outrage. 

The methods adopted by strikers and strike organizers natur- 
ally sugge.st the counter measures adopted by employers. To 
break clown the resistunce of a body of work-people supplied 
with a weekly strike allowance by a powerful trade union 
employers sometimes have recourse to some method of mutual 
indemnification by w'hic'h the financially weaker of their number 
are temporarily subsidized by the stronger, w'hether through 
the machiner\' of a permanent employers’ association or of an 
emergency c'ommittee. Employers’ associations being usually 
composed of much smaller numbers than trade unions, arc, 
as a rule, able to aiT in concert with greater secrecy and less 
formality than is possible; in a workmen’s union. Apart from 
any financial supjiort wdiich employers may guarantee their 
colleagues w'ht‘n attacked by a trade union, they have in some 
cases formed or aided organizations for the systematic provision 
of a reserve of “ free labourers ” available to replac^c men on 
strike. By ” free; labourers ” is meant not necessarily non- 
unionist, but labourers pledged to work amicalily with others 
whether members of a union or not. The Shipping Federation, 
an organization of shipowners and shipowners’ associations 
which was formed in 1890 to combat the strikes then prevalent 
among seamen, arranged a system of shipjiing 
offices at which seamen could be engaged who w'erc ^ailoiir 
prejiared to give a pledge that they would work 
with non-unionists. They also opened similar offices for shore 
labourers in some ports. Other independent agencies exist 
for supplying employers with labour during a dispute. It is 
not uncommon, in disputes in which there is any apprehension 
of intimidation or violen(;e, for employers to hoard and lodge 
the imported work-people. Another method on which em- 
ployers in recent years showed an increased tendency to rely 
was the institution of legal proceedings to restrain individual 
strikers or the union to which they belong from taking wrongful 
action injurious to thedr business. This hid to the passage 
of the Trade Disputes Act of 1906 legalizing several forms 
of action by strikers which the courts had declared illegal (see 
l)clow). There has b(;en no attempt in England to induce the 
courts to restrain bodies of work-people from striking by in- 
junction, as has been frecjiiently done in American strikes 
affecting inter-state commerce. In many disputes the attitude 
of public opinion is of some importance in determining the 
results, and accordingly both sides frequently issue statements 
or manifestoes giving their versions of tju; difference, and in 
otl)cr w'ays (e,g, by an offer of arbitration) one party or the 
other endeavours to enlist public opinion on its side. 

Public Action ’ivith regard to Strikes and Lock-outs* 

Though the majority of la!)our disputes have little impor- 
tance for third parlies, stoppages of this kind sometimes acquire 
a special interest for the general public either by reason of the 
large numlKT of work-people whose livelihood is affected, or 
of their indirect effects on employment in kindred trades, or 
of the danger and inconvenience that may be caused to the 
public, or of the fear that industry may be diverted abroad, 
or that a ])rcach of the peace may be caused by attempts on the 
part of the strikers to coerce persons outside their combinations. 
For these and other reasons, strikes and lock-outs are usually 
regarded as a class of disputes in which legislative interference 
has more justification than in the case of other kinds of industrial 
and commercial differences. 

Legislative action, with the view of providing alternative 
methods of cad justing labour difficulties, is discussed in the 
article Arbitration and Conciliation. It is there .shown 
that in New^ Zeiiland, New South Wales, Western Australia, 
the commonwealth of Australia and Canada (for certain in- 
dustries) alternative metJjods have been made compulsoia", 
but there are indications that the great majority of employers 
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and workmen in Great Britain would not be prepared for such 
measuires, involving as they would the surrender by those 
directly concerned of their freedom to arrange these matters 
by voluntary agreement or by a trial of strength. Without the 
provision of some alternative by the state, it would be impos- 
sible in a free country to prohibit altogether the termination of 
labour contracts by collective agreement among work-people or 
employers. 

The law, however, may and does restrict or prohibit the use 
of some of the methods of promoting or carrying on strikes 
which interfere with the liberty of other labourers, or inflict a 
WTong on employers, or injuriously affect the public interest. 

Tlie relation of the Law in the United Kingdom to strikes and 
lock-outs is briefly as follows. Since the legislation of 1871 and 1875 
there has been no question of the legality of a strike as 
such, viz. of a combined abstention from work in order 
Kid influence the conditions of employment, but the 

dtmnaV’wiib 1^ which the Strike is carried out may subject 

Strikes Strikers either to criminal or civil liabilities. In this 

* connexion llie chief questions of interest relate to the 
limits within which strikers may lawfully act for the purpose 
of inducing other persons not to take their places, and for the 
purpose of bringing indirect pressure to bt?ar upon the employer 
by influencing others not to work for or deal with him; and. on the 
oilier hand, the linxits within which employers may act in inducing 
other employers to abstain from emiiloying* workmen or members of 
a trade union with whom thi^y have a dispute. 

Strikers are necessarily liable to the general criminal law, but 
the Conspiracy and iTotcction of Property Act 1875 enacted tliat 
an agreement Or combination by two or more persons to do, or 
procure to be done, any act in contemplation or furtherance of a i 
trade dispute bctwTcn employers and workmen shall not be in- ! 
dictable as a conspiracy if such act if committed hy one person 
would not Ikj punisliablc as a crime, namely, on indictment or on 
summary conviction with the statutory liability of imjirisonment 
either ab.solutely or alternatively for some oUkt punishment. 
The Trade Disputes Act 1906 (*xtcnded the exemption to civil 
liability providing that an act done in })ur8uancc of an agreement or 
combination in contemplation or furtherance of a trade dispute shall 
not be actionable unless the act if done without such agreement or 
combination would be actionable. This act also extended the 
definition of trade dispute so as to include disputes between workmen 
and workmen, and also to make it clear that the workmen referred 
to need not necessarily be in the employment of the employer with 
whom a trade dispute arises. 

The act of 1875 does not affect any conspiracy punisliablc by 
statute nor the law relating to riot, unlawful assembly, breach of the 
peace or sefUtion, or any offence against the state or .sovereign. The 
act also does not apply to .seamen, or to ap])renticcs to the sea service. 

Sudden breach of contract of service in gas and water under- 
takings, or under circumstances likely to endanger hunuin life or 
cause serious bodily injury, or expose valuable property to destruc- 
tion or serious injury, are made punishable offences by special 
sections, but the miscellaneous provisions of the act are the most 
important in trade disputes. These provisions, as amended by the 
act of 1906, subject to a penalty of fine or imprisonment every person 
w'ho, with a view to compel any other person to abstain from doing, 
or to do any act which such other person has a legal right to do or 
al)stain from doing, wron^ully and without legal authority, 

1. Uses violence to or intimidates such other person, or his wife 
or children, or injures his property; or 

2. Persistently follows such other person about from place to 
place; or 

3. Hides any tools, clothes or other property owned or used by 
such other person, or deprives him of or hinders him in the use 
there^of; or 

4. Watchc.s or liescts the house or other jilace where such person 
resides, or works, or carries on business, or liappens to be, or the 
approach to such house or place ; or 

5. Follows such other person with two or more other persons in a 
disorderly manner in or through any street or road. 

It has, however, exi^ressly provided by § 2 of the act of 1906 
that ** it shall be lawful for one or more persons, acting on their 
own behalf or on behalf of a trade union or of an individual employer 
or firm in contemplation or furtherance of a trade dispute, to attend 
at or near a house or place where a person resides or works or carries 
on business or happens to be, if they so attend merely for the pur- 
pose of peacefully obtaining or communicating information, or of 
peacefully persuading any person to work or abstain from working." 

The above amendment of the law introduced by the act of 1906 
was intended to nullify the effect of a s<;ries of recent decisions 
(of which Lyons v. Wilkins^ 1896 and 1899, was the? most important), 
which interpreted the act of 1875 to mean that all picketing was 
illegal except such as was merely for the purpose of obtaining or 
communicating information. Until recently it was supposed that 
for wrongs committed in strikes only the individual wrong-doers 


could be made responsible. But the decision of the House of Lords 
in the Taff Vale railway case (1901) showed that a trade union 
could be sued in tort for acts done by its agents within the scope 
of their .'luthority and might be sued in its collective capacity, 
and execution of any damages recovered could be enforced again.st 
its general funds. 'The effect of tliis decision was nullified by 
§ 4 (i) of the Trade Disputes Act of 1906, which expressly forbids 
any court to entertain any action against a trade union on behalf 
of all the membtJTS of the union in respect of any tortious act alleged 
to have been committed by or on behalf of the union. 

Economic E'Bects, 

The question of the effectiveness or otherwise of strikes 
and lock-outs for the purjiose of influencing the conditions 
of employment is part of the wider question of the economic 
effect of combinations, the strike or lock-out being only one 
of many methods adopted by combinations of workmen or 
employers to enforce their demands. (This matter is discussed 
in tile article Trade Unions.) Apart, however, from the 
question of the extent of the immediate advantage, if any, 
which one jxirty or the other is able to obtain from a stoppage, 
we have to con.sider generally the economic effects of strikes 
and lock-outs to the community as a whole. Stoppages of 
work are in their nature wasteful. Time, which might be em- 
ployed in work yielding wages to the work-people and profits to 
the employer.s, is lost never to be recovered, while many forms 
of fixed capital deteriorate during idleness. In attempting, 
however, to estimate the utility or disadvantage of strikes 
and lock-outs, whether to the parties themselves or to the 
industrial community as a whole, it is insufficient to take into 
account the value of the wages and profits foregone during the 
stoppage, and to balance these against the gains made by one 
party or the other. Attempts have often been made to measure 
the loss or gain due to strikes in this way, but even as applied 
to particular stoppages, looked at purely from the point of 
view of one or other of the parties involved, the method is 
unsatisfactory. On the one hand, the time and w'ork apparently 
lost may be afterwards partially retxiuped by overtime, or 
some of the strikers may be replaced by others, or may them- 
selves find work elsewhere, so that the actual interruption of 
production may be less than would appear from the magnitude 
of the dispute. On the other hand, the total loss due to the 
stoppage may be augmented by the diversion of trade for a 
longer or shorter period after the resumption of w'ork. Again, 
the ultimate effect of the forced concession of excessive demands 
may be damaging instead of advantageous to the nominal 
victors, by contracting the field of employment or by lowering 
the efficiency of the labour. If, however, the arithmetical 
computation of the value of the time lost compared with the 
value of the terms gained is an unsatisfactory test of the benefit 
or disadvantage of a particular strike to the parties concerned, 
it is wholly fallacious as a method of estimating the social 
utility or otherwise of strikes and lock-outs as instruments 
for effecting changes in the condition of employment. For 
any satisfactory consideration of this wider question we must 
look not merely to the actual strike, but to the wliole process 
of free bargaining between employers and organized bodies 
of work-people, of which, as already shown, the strike may be 
regarded as merely an untoward incident. The actual cessation 
of work is a symptom that for the time there is a deadlock, 
and frequency of such cessations in any trade is a sign of the 
imperfection of means of negotiation. In many trades in which 
both employers and workmen are strongly organized various 
forms of machinery have been brought into existence for the 
purpose of minimizing the chance of stoppages (.see Arbitration 
AND Conciliation), But wherever there is free combined 
negotiation there is always in the background the possibility of 
combined stoppage. This being understood, the question 
of the utility of strikes as an industrial method resolves itself 
into the questions : (1) Whether the process of settling the terms 
of employment by agreements affecting considerable bodies 
of work-people and employers is superior to the method of 
individual settlements of labour contracts, or, at least, whether 
its advantages are sufficient to outw'eigh the cost of strikes 
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and lock-outs; ( 2 ) whether free collective negotiation could be 
replaced with advantage by any other method of settling the 
conditions of employment of bodies of work-people, which would 
dispense with the necessity of testing the labour market by a 
suspension of work. 

1. The first of these questions is virtually the question of 
the advantages and disadvantages to the community of com- 
binations of workmen and employers, which is discussed at length 
in the article Trade Unions. As regards the question of the 
direct cost of strikes and lock-outs, it is proper to remember 
that individual bargaining does not do aw’ay with stoppages; 
in fact, the aggregate amount of time lost in the process of 
adjusting ten thousand separate labour contracts may be 
considerable — possibly not less than that consumed on an 
average in effecting a single agreement involving the whole 
body, even if the chance of a collective stoppage of work 
occurring during the process of combined bargaining be taken 
into account. 

While, then, the strikes and lock-outs which accompany the 
system of combined bargaining are rightly to be de.scribed as 
wasteful, this is not so much bi^cause of the excessive amount 
of working time which they consume, as because of the dis- 
turbance and damage done to industry by the violent breach 
of continuity — a breach which ma}' dislocate trade to an extent 
quite disproportionate to the actual loss of time involved, and the 
fear of which undoubtedly affects the minds of possible customers 
and hampers enterprise on the part of employers. The extent 
of tlie injury directly inflicted on the consuming public by a 
strike varies greatly in different cases, Ixiing at its maximum 
in the case of industries having the total or partial monopoly 
of supplying some commodity or service of prime necessity, e.g. 
gasworks, w’aterworks, railway or tramway service; and least 
in the case of a local stoppage in some w'idely-spread manufac- 
turing or constructive industry open to active competition from 
other districts. 

In speaking above of the loss occasioned by strikes and lock- 
outs attention has only been paid to the effects of the actual 
stoppage as such, and not to the particular methods adopted 
by the strikers to make the stoppage effective. The evils 
arLsing from the practice of intimidation or violence towards 
other workmen, or from the increase of class-hatred and bitter- 
ness engendered by the strike between employer and (*mj)loyed, 
are patent to all, though they cannot be estimated from an 
economic point of view. 

2. As to the second cjuestion, viz, the possibility of main- 
taining combined negotiation, but of substituting some better 
method than strikes of resolving a deadlock, it is hardly nctxssary 
to say that so far as such substitution cmi be voluntarily carried 
out with the assent of both parties, whether by the establish- 
ment of wages boards or joint-committees, or by agreements to 
refer differences lo third parties, the result is an economic as 
v\ ell as a moral advantage. 

But the increasing adoption of these voluntary expedients 
for diminishing the chance of industrial friction lends no coun- 
tenanc(‘ to the expectation that a satisfactory universal 
sul)stitute for strikes and lock-outs can be devised except at 
the price of economi(r lil)crty. Compulsory reference of dis- 
putes to a state tribunal cannot be reconciled with freedom of 
voluntary negotiations. 

Unless, then, we arc prepared for a scheme of compulsory 
regulation of industry by the state, strikes and lock-outs must 
be accepted as necessary evils, but their fre(|uency may be 
greatly diminished with th(^ improvement of means of infor- 
mation as to the true condition of the labour market, and the 
influences by which it is determined. Many disputes arising 
purely from mismanagement and misunderstanding arc wholly 
avoidable. While there is no warrant for expecting the total 
abolition of strikes and lock-outs, it is not unreasonable to hope 
that the spread of education and the means of rapidly obtaining 
information, the improvement of class relations, and the adop- 
tion, where practicable, of conciliatory methods, may gradually 
tend to confine actual stoppages to the comparatively few cases 


in which there is a genuine and serious difference of principle 
between the parties. 

Ifiiportant British Strikes and Lock‘Outs.\ 

Some of tht) more iinj^ortant kibour disputes which have occurred 
in various groups of trailvs in the United Kingdom arc noted below. 
With regard to the statistics given, it may here be noted that 
although for the sake of brevity it is stilted in some places that a 
certain number of men were idle for a sptscilitjd number of days, it 
must not be supj)ose(l that in all cases the wholcj number affected 
were idle for the whole number of days. 

Coal-mining is an industry which has always been more con- 
vulsed by labour ilisputes than any other, ju-obably owing to the 
violent oscillations of prices and wages, iind to ti\e varied and ever- 
changing conditions under which work is carried on. Several of 
the earliest recorded disunites among coal-miners, however, referred 
to the term of engagement rather than the rate of wages. In 1^(>5 
the Northumberland miners struck for several weeks unsuccess- 
fully against the system of a yearly bond of service, which was then 
prevahnit. In 1810 a strike of seven wei^ks in tlie same district 
against a variation of tlu^ yearly bond eiuled in a compromise. 
Turbulent strikes in Northumberland and Durham are also re- 
corded in 1 8.^1 .'ijid 1S32; the former, in which the men were suc- 
ce.ssful, for a gencTal removal of grievances, and the. latter, in which 
they were deft?ated, for the mainteiiaiice of the union. These 
strikes were attejuhul with violence and destruction of property. 
In 1844 still another prolonged strike took })lace in the north of 
Lhigland to OJI force alterations in tlu^ terms of the yearly bond. 
From 30,000 to 40,000 men were out for 18 weeks. New men, 
howev<^, were obtained, and there were many evictions. In 18O4 
widespread strikes took ])lace in South York.shire and South 
Staffonlsliire, the one for an adv'ance and the other against a re- 
duction of wages. The Yorkshire strike is said to have affected 

37.000 nuiu, and the Stallordshire strike 20,000. The latter lasted 

over four months. , 

The rapid fall in the ])rice of coal after the abnormal inflation 
in 1871-1872 produ(U‘(l a series of obstiiuiti? striUes and lock-outs 
arising out of reductions oi wages, in which the men were usually 
(hifeated. TJie South Wales niiiu>r.s, to the number of 70,000, 
were out for ii weeks in 1873 and for 19 weeks in 1873, tluj latter 
disi)uU‘ being a combined striker and lock-out, ami leading to tlu^ 
formation of the first of tlu; sv.viva of sliding scales under which 
the iiulustry in South Wal(JS was regulated until the i5iul of the year 
1902. In 1877 the West J.an(’.aslnre miners (30,000) were out for 
6 weeks, and the Northumberland men (14,000) for 8 weeks. The 
last-men tioued dis]»ute was ti-rmiiiated by an arbitration awartl 
in the miner’s favour. In 1879, 70,000 Durham num wiTe out for 
(> weeks, the (li.s]»ute being U.rminateil by an arbitration award 
giving half tlie reductiiia claimed by the coaI-ovviH.*rs, 'fhe intro- 
duction of sliding scales in Durham and Northuinbeiiand in 1877 
and 1879 (lid sonuThing to ])reserve ])(!ace in those districts, though 
tin? Durham scale did not inevi^nt tlm disimte of 1879 mentioned 
abov(!. Both scales, however, wtuts terminated by the men in 
1S89 ami 1887 r<fsp<.*ctively. In 1880- 1881 tlie Lancasliire coal- 
mining industry was st()])]>e<l for 7 weeks by a strike of 30,000 to 
Oo.ooo men against " contracting out " of the Km]»loyers’ Liability 
Act of 1880. 

Tin* fall of ]irices after i8()n led to a renewal of disputes. In 
1892 there was a juoloiiged sLup}>age in tlu^ Durham coalfield, 

73.000 men being out for about 11 weeks. 

Ill 1893 tlu^ greatest dis])ute took jilace that has ever been 
recorded in the coal-mining imluslry, aflecting the whole area 
covered by the Miners' Federation, vi/,. Yorkshire, Lanca.shire 
and Cheshire, and lie Midlands, lluiing the years 1891 and 1892 
most of tlu? distri(,ts covered hy the Mim^Ts' Fe(h;raiion submitttjd 
to reductions of wages varying from 13 (lil the standard in 
llurham to 42.! in South Wales and 30 'h', Scotland, where 
the i»revious rise had been grtiatesl. 'J'be Miners' I-echiratioii, 
however, n?fused to recognize tlie ]>riiici]>le that wages should follow 
jirices, and jmt forward instead the theory that a minimum or 

living wage " should lx? fixed, and orices h^ft to adjust themselves 
to this rate. They declined altugetlu.T to agree lo any reduction, 
and so ctrong was their combination that the coal owners deferred 
any definite action until the iiiuhlle oi 1893, when tliey considered 
that some reduction was absoJiitel)’ necessary to enable the trade 
to be canied on. On tin; 30th ol June they jiassed a resolution 
after a conference with the men, demanding a reduction ol 23 % 
off the "standard " (e(pnvalent to about 18 off current rates 
of wages), and offtTed arbitration as an alternative ; but the, federa- 
tion absolutely refuser] any rerluctioii, and tlu! contest began. 
Shortly Ixdore the beginning of tbe (li.spute Northumberland anti 
Durham had become affiliat(Ml to the ftxleration, but lliest^ districts 
were not threatened by a reduction, and they .seceded from the 
federation sooner than striktj, as demanded by tJiat body to obtain 
the return of the nxliic lions sustained since 1891. These districts 
consequently remained at work throughout the dispute, as well as 
Scotland and (except for a part of August and Sejiteinber) South 
Wales, ruajnng the advantage of the increased prices and wages 
resulting from the restriction of jiroduction due to the stoppage. 
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Within the federation districts proper there were some localities 
in which no notices of reduction were posted, but the policy of the 
Miners' Federation was to make the sto^^page as universal as possible, 
and all its members were required to leave work. The Cumberland 
miners, however, though members of the fedtTcation, were for 
special reasons 2’<'rniittcd to continue at work. By the middle 
of August nearly 300,000 men were idle, or lujarly half the total 
number of coal-mincrs in the United Kingdom. The early stages 
of the dispute were uneventful, but as the funds of the unions 
affiliated to the federation became exhausted, and the pinci* of 
distress was felt, feeling nin high, and in some districts deplorable 
acts of violence were committed. At Featherstone, in Yorkshire, 
an attack was made on a colliery, in the course of which the military 
fired on the rioters, two of whom were killed. 

The decision of the federation requiring all its members to leave 
work, whether under notice of reduction or not, had from the 
b(!ginning met with considorabh? opposition in certain districts, 
and this oi)j)Osition naturally grc^w stronger as the distrciss caused 
by the stoppage increased. At the end of August a ballf)t on the 
question showed a small majority still in fa\(>ur of a universal 
stoppage, but the cxj>erieiice of another month led to a formal 
reversal of ])olicy in this respect, a m(?eting of the federation at 
Chesterfield on the 29th of SeptembeT deciding to allow all men to 
return to work who could do so at the old rates of pay, such men to 
pay a levy of is. a day in aid of those still on strike. Up to October 
no step was taken towards a settlement bijyoud an offer on the 
part 01 the miners on the 22nd of August to pledge themselves not 
to ask for an advance until prices reached the 1890 level, and also 
to assist the emjiloyiTS to prevent underselling -an offer which 
was rejected by the coal-owners. On the 9II1 of (.)ctober a mtieting 
of the representatives of the parties was ludd at Sheffield, at the 
invitation of the mayors of six imjiortant towns affected, but without 
definite result, beyond leading to an amended proposal on the 
part of the coal-owners for an immediate 15 reduction, and the 
regulation of future changes in wages by a crinciliation board. The 
men, however, still refused all reduction, and during October a 
number of coal-owners, especially in the Midlands, threw ojicn their 
pits at the old rate of wages. 

A further advance towards a compromist? was made by the 
owners on the 25th of October, when they offered that the j^roposed 
15 % reduction should be njturned to the men in the event of 
the conciliation board (with an independent chairman) deciding 
in their favour. In consequence of this offer a inc^eting was held 
between the representatives of the owners and tluj men in London 
on the 3rd and 4th of November, but without arriving at a settlement. 
Matters had now reached a deadlock, and accordingly, on the 13th 
of November, the government addressed an invitation to both parties 
to be represented at a conference under th<? presidency (without 
a casting vote) of Lord Rosebery, who was then foreign secretary. 
The conference took place at the for(?ign othcc on the 17th of 
November, and resulted in a settlement, the men to resume work at 
once at the old rate of wages, to be continued until the 1st of 
February 189,2, from which date wages were; to regulated by a 
conciliation board, consisting of fourteen represemtatives of the coal- 
owners’ and miners’ federations re;spectively, with a chairman 
mutually elected, or in default nominatt^d by the S])eakcr of the 
House? of Commons, the chairman to have a casting vote. 

'Phis agreem(?nt teTminated the dispute. Tht? S])eak(T appoint<?d 
Lord Shand as chairman of the board. In th(j middle of the 
following year, by mutual arrangement, the constitution of thtj 
conciliation board was modified so as to jirovide for limits below 
and above which wages should not movcj during a definite period. 
These limits have since been modified from time to time, but (with 
a gaj) from July 1896 to January 1899) the conciliation board con- 
tinued to regulate miners' wages in the federated districts, and its 
formation has been followed by the institution of conciliation boards 
in most of the other imjiortant centrcjs of the mining industry. 

During the summer of 1893 there \vas also a strike of about 

90.000 men in South Wales, which lasted about 5 \v(?eks. 1894 
saw’ a ])roloiiged di.spute in the Scottish coal-mining industry, the 
men vainly attempting to resist the fall of wages which followed 
the fall of coal prices from the abnormal level to which they had 
risen during the English stopj^age of the previous year; 70,000 men 
were out from 15 to 16 weeks. In 1898 there was an unsucccs.sful 
stoppag(? lasting 25 weeks in South Wales and Monmouth affecting 

100.000 men, for the abolition or amendment of the sliding scale 
agreernent. In 1902 th(? dissatisfaction of tin? pit-lads with a 
reduction of w’ages awarded by the conciliation board threw a 
large lK>dy of miners idle for some time in various parts of the 
“ federated di.stricts.” In 1906 a series of local strikes occurred in 
South Wales in order to compel non-unionists to join the Miners’ 
Union, while in 1910 strikes in the Tonypincly district led to much 
rioting. 

The record of strikes and lock-outs in the Cotton Trade goes 
back to a time before the repeal of the Combination Laws. 'Phus 
tlie year 1810 was marked by lock-outs of spinners in Lanca.shire 
and Glasgow, the former caused by a strike in the Stalybridge 
district to enforce Manche.ster rates of wages, and the latter having 
for its object the break-up of the men's union. In both cases the 
employers were successful. In 1812 there was a stopi)age of 


40,000 looms in Scotland for some weeks, arising out of a wages 
dispute, in which the men were beaten, their union broken up, and 
their leaders imprisoned. Another unsuccessful strike attended with 
imprisonment of the men's leaders took place among the Manchester 
sjunners in 1818, when 20,000 to 30,000 men were out for three or 
four months to obtain an advance? of wages and reduction of hours. 
The year 1853 was one of great disturbance in the Lancashire 
cotton-S])inning trade. For seven months 20,000 to 30,000 
spinners in the Pr<?ston district were engaged in an unsuccessful 
strike for an advance of wages, and in the same year there was a 
stoppage of 65,000 spinners in Lancashire generally. The period 
of bad trade culminating in 1879 was marked by bitter disputes 
in the cotton trade, the men vainly trying to resist the reductions 
of wages which marked that period. Partial (lisi)utcs at Bolton 
in 1877, and Oldham in 1878 were iollow(?d in the latter year by a 
general stoppage in north and north-east Lancashirt? afft?cting 70,000 
persons for 9 wet?ks. The general dispute was attended with violent 
riots, and 68 2)ersons were tried and convicted. The next important 
disjjutc was a strike? of 18,000 wt?avers in north-east Lancashire in 
1884 against a reduction of wag<?.s, which ended after 8 weeks in a 
comjiromise. Next yt?ar there was a strike at Oldham against a 
reduction of wag(?s afT(?cting 24,000 2^crsons in the spinning and 
weaving branches. 'Phe dispute ended in a comj)romisc, half the 
proposed reduction of 10 % being agreed to. In 1892-1893 a great 
dispute in the cotton-S2>inning trade took 2)lace, 50,000 persons in 
the Oldham and surrounding districts being out for 20 weeks against 
a proposed reduction of 5 The dispute was ended by tlic so- 
callecl " Brooklantls Agret?mt?nt," which provided for a reduction 
of about 3 %, and also contained rules for the settlement of future 
disjuite by conciliatory methods. These rules do not, however, 
provide for a final appeal in cases of deadlock. A considerable 
strike in 1910, brought about by a disjmte as lo the allocation of 
duties of a single o2)crativc, was tt?rminated by the intervention of 
the board of trade. 

The Building Trades have in most years been characterized by a 
large number of local and sectional dis2'>utcs sometimes aff(?cting 
comparatively small bodies of men. Often, however, all branches 
of building trades in a given district have l)e(?n stopped simul- 
taneously, but few of the building track? stoppages have affected a 
sufficiently large body of men to be noticed here as imi^ortant dis- 
jnites excej)t in London. The years 1810 and i8i6 were marked by 
strikt*s on the part of the London carpenters, the first being a success- 
ful attempt to obtain a rise in wages, the second an unsuccessful 
resistance to a fall. In 1833 an im2)ortant dispute laid idle the 
building trades of Liver|)Ool and Manchest(?r, The dis2>utc arose 
out of the objection of the men to the contract system, and led to a 
general lock-out to com})el the men to leave th(?ir unions, in which 
the employers were generally successful. In 1859-1860 a partial 
strike in London against the discharge? of a (lc?legate led to a lock- 
out of 25,000 V>uilcling opt?ratives ior 7 months, and in 1861-1862 
a ren(?wed strike? for a r(?cluction of hours resulted in a com- 
l^romisc. In 1872 there was a successful strike of io,ouo London 
building 02)erativcs for a rise of wages, a short(?ning of hours being 
also obtained. In 1891 there was an unsucces.sful strike of car- 
2it?ntt?rs in London for a rise in wagt?s, affecting 9000 men and lasting 
24 wet?ks. 

Engineering, Shipbuilding and Metal Trades . — Among the most 
noteworthy flis2)utcs in the engineering trade was that in 1852, soon 
after the formation of the Amalgamated Society of Engineers by 
the fusion of a number of local and sectional S()cietic?s. The dis2)utc 
originated in Lancashire, and turned on demands from the men for 
the abolition of j)iece-work and overtime, the dispute being further 
coinj)licated by (2ue.stions relating to the employment of labourers 
in working machines. The men ceased working overtimt?, and wi?re 
locked out to the number of over 13,000 for ])eriods ranging from 
three to nine months. The men were comi)lett?ly beaten, and many 
engineering shoj)s re(2uired the men to leave the union before resum- 
ing work. In 1871 a strike of 8000 to 9000 men in the north of 
England for a reduction of hours from 59 to 54 was successful after 
a stop2)agc of 20 weeks, and led to the general introduction of the 
nine* hour-clay throughout the country. 

In 1897-1898 there was a widesjjrcad and jirolongcd dispute 
turning on c2uestions of hours and of fret?dom of management of 
works, which lasted 29 weeks and affected 47,500 men. The imme- 
diate occasion of the stoppage was a demand on the 2>art of the men 
ior an cight-hour-day in London workshops, but this issue was soon 
overshadowed in im2)ortance by other questions relating to the 
frc'cdom of emi)loycrs from interference by the unions in the 
management of their busin(?ss, especially in such matters as piece- 
work, overtime, selection and training of workmen to work machines, 
employment of unionists and non-unionists, and other matters 
alfectihg the relations of employer and cm2>loyccl generally through- 
out the United Kingdom. For some time previous to the general 
dispute there had been a growing dissatisfaction on the part of the 
employers with the encroachments of the Amalgamated Society 
of Engineers and other societies in kindred trades on matters affect- 
ing the management of business, which the em2>loycrs considered 
to l)e outside the legitimate functions of trade? unions. In the absence 
of any general combination of cm2>loyors, the unions were able to 
bring their whole force to bear on employers in particular localities. 
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with the result that the stnngency of the conditions and restrictions 
cniorced varied very greatly in different districts, according to tlic 
comihuative strcngili of the unions in those districts. Employers 
complained of being subject to vexatious restrictions not imposed 
on llieir competitors, and they declared that they were severely 
handicapped as compared with America and otht'r countries, where 
engineering employers had much more complett? control over the 
nunagemeiit of their business. In 1895 was formed the Federation 
of Engineering Employers by the coalition of the local associations 
on the Clyde and in Belfast, and this federation gradually spread 
to other districts until it finally embraced the United Kingdom 
generally. The jjolicy of the Icderation was to defeat the attempts 
of the unions to })ut pressure on })articular iiidiv'iduals or localities 
l)y the counter-threat of a general lock-out of trade unionists 
over a wide area in sup])ort of the employers th\is attacked. 
The lock-out notices were framed in such a wily that 25 % of the 
trade unionists employed were to be discharged at the end of each 
week until the whok; were locked out. Lock-out notices of tliis kind 
were twice jmsted — in August of 189b and in the spring of 1897 — 
before the general dispute, but in each case the dispute was averted 
before the notices look effect. But the conferences which took place 
in April 1897 between the representatives of employers and unions 
led to no agreement except on comparatively unimportant points. 
Wlicn, therefore), in June 1897 the London emi)loycrs, threatened 
with a strike for an ciglit-hour-day, put their case in the liands of 
the Employers* Fe'deration, and the federation (letcrmined to suji- 
X)ort thcju by a gejmral lock-out, it was understood that this lock-out 
was enforc()d, not. only in order to resist the reduction of hours in 
London, but to obtain a settlement of all the important questions 
at issue between the federation Jind the unions as a whole. The 
engineers replj()(l to the notice's of a gradual lock-out by withdrawing 
tlie whole of their members from work in federate’d workshops. 
At first the lock out aflecled some 25,000 men employed in 250 
establi.sliments, but by the close of the dispute the number of 
emjiloyers involved had risen to 702. and of work-people to 47,500. 

Until November no met'ting between the parties took place, but 
on the 24th of November and following days a conference was held 
in pursuance of negotiations with the parti<?s by the board of trade, 
each side having its own chairman. The main point for which the 
emj)loyers contended was freedom on the part of each employer to 
introduce into his workshop any condition of labour under which 
any members of the trade unions were working in any of the federated 
workshops at the beginning of the dispute, except as regards rates 
of >vages and hours of labour, Arising out of this general principle 
of freedom of management, a number of special points were (liseussed 
and subsequently embodied in separate articles of the provisional 
agreement, and a system of local and general conferences for the 
settlement and avoidanci* of futur(^ disiiutes was also included there- 
in. The employers absolutely declined to grant any reduction 
of hours of labour. The negotnitions dragged on for a considerable 
time, and wore at one time broken off owing to the refusal of the 
men to ratify the provisional agreement. By the end of the year, 
however, it was evident that the position of the men was very much 
weakened owing to the depletion of their funds, while that of the 
employers was stronger than ever. On the 15th of January the 
I-onclon demand for an eight -hour-day was formally withdrawn, 
and alter some further negotiation, and the emibodiment in the 
agreement of the notes and explanations published by the emjdoyers, 
a settkmient was arrived at and ratified by more tluin a two-thirds 
majority of the men, the final agreement being signed on the 28th 
of lanmiry. 

I'he victory of the employers was comjdele, but the u.se made of 
it was moderate, and the relations between employers and workmen 
in the engineering trades on the whole improved, all matters likely 
to cause di.spute Ijeing now amicably discussed between the rei)re- 
senlatives of the respective associations. 

In 1800 a .strike of 3000 shipwrights on the ('lyde led to a general 
lock-out of shipbuilders in the district. In 1877, 25.000 iron sliip- 
buildcrs on the Clyde struck for 23 weeks for an advance of wages, 
the dispute being settled by arbitration. 

Jn ifjof j the shipbuilcltjrs in the Clyde district struck work for about 
7 weeks to obtain an advance of wages of is. 6d. a week. The 
dispute ended in their defeat, about 1 5.000 men being affected. 

in 1891 a prolonged dispute took phuce between the plumbers 
and engineers engaged in shipyards on the Tyne as to demarca- 
tion *’; 24()0 men were idle from 7 to 8 weeks, the result being the 
drawing up of an elaborate list of apportionment ai)plicable to the 
Tyne find Wear. The shipbuilding trades luivc from early times 
been marked by numerous '* demarcation ** disputes, mostly of a 
local character, as to the limits of the work of the various bodies 
of work-people — e, g. between shipwrights and boat builders ; 
shipwrights and joiners; shipwrights and boilermakers; joiners and 
cabinetmakers; boilermakers and engineers; engineers and plumbers; 
engineers and brassiinishers. Some of these matters arc now dealt 
with by joint trade boards (sec ARniiRATiON and Conciliation). 

Among the more important disputes in the iron trade are to be 
mentioned a strike and lock-out of 30,000 ironworkers in Stafford- 
shire in 1865, in which the men were beaten after a costly stoppa.ee 
of 18 weeks; an unsuccessful strike of 12,000 ironworkers in Middles- 
brough for 18 weeks in i860j and an unsucce.ssful strike of 20,000 
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ironworkers in Staffordshire for 4 weeks in 1883 again.st a reduction 
of wages, attended by rioting and destruction of pkail. 

The nailmakcrs in the Dudley district engaged in widespread dis- 
putes in 1840. 1881 and 1887. The strike ot 18,40 against a re- 
duction of wages was unsuccessful. 'I'hose of 1S81 and 1S87 were 
lor advance ol wages; the former was wholly, Ilu.-Uuicr partially 
sucet ssful. The women chain-makers of Cradley Heath successfully 
struck in 1910 for an increase of wages. 

Other Trades . — Among other noteworthy disputes are to be 
mentioned 

1. A successful strike of 14,000 ])ersons in the Leicester hosiery 
trade in 1819 for an advance in wages. 

2. An unsuccessful strike of 13,000 or more tailors in London in 

1834 **• rise of wages and reduction of hours, lasting several mouths, 

3. .\ disunite among the pottery workmen in the Midlands in 1830 
against the tiTins of yearly hiring, leading to a general lock-out. 
of oviT 15,000 men for 10 weeks, which ended in the tlefeat of the 
men. 

4. A series of disputes among agricultural labourers in 1872-1874 
for increases of wages and other improvements in the coiulitions ol 
<‘iTi])loyment, in which the men were mostly successful. These 
di.s]>utes, which are almost the only wiilc.spri'ad ilispiites rtHJorclocl 
in agriculture, ev’oki'd nuicli jniblic interest. 

5. Ill 1889 there was a jirolongi'd strike of dock and waterside 
labourers in London lor a rise in wages and oilier alterations in 
conditions of emidoyment, which was succt'ssful, mainly through 
th(' financial supi)ort rec<fiveil from ilie Australian tradi; unions 
and from the general public. It bt'gan on the 13th of August with 
a small local disputi^ at the West India 1 locks about lht‘ wages earned 
for discharging a certain cargo, but sju-eail raj)idly among all classes 
of dock labonnTS in the j)ort, who took tlje ()])portunity of demanding 
an incre;asc in tlit^ rate of pay for time work from ’5<l. to (»d., the 
abolition of contract and ]dece-work, aiul the remedy of otluT 
grievance.s. TIuy were joined by the stt'vedores and lighternum, 
who came out “ in symjiathy,'* though tht' latter class of meu soon 
formulated a set of demands of tlnur own. Jimjdoyment was bri.sk, 
the w(5ather fine, and llu* juiblic sympathetic, and in a few days* 
time not less than i(),ooo men werl^ idle. For the most part they 
were unconnected with trade uniims wliich couUl give them strike 
pay, but during the month that the strike lasti'd the jiublic at home 
anil abroad subscribed nearly £50,000 in siqq'ort of the strikers. 
Of this total over 5^30,000 came from Australia, wliere from the 29th 
of August onwards a series of meetings were lu'ld for the j)iiri)ose of 
raising funds to assist the London lal>ourers. The Australian sub- 
scriptions practically decided tins issiu) ol the contest. On the very 
day on which tlie first Australian meeting was held at Brisbane the 
leaders of the strike attempti^d by rneiins of a “ no work manifesto ** 
to widen the area of the dis])ute and cause a g<‘n(!ral stoppage of 
industry. I'hough this att.em])t was .soon abandoned it cau.sod 
considerable alarm and tlireatened to alienate public sym]»athy from 
the men. ICaiiy in September many of the wharfingers made sepa- 
rate .selllemi'iils with the strikers, and the shipowners attem|)ted to 
))ut pressure on the dock companies to allow tliem to (rmi)loy labour 
direct within the docks. 'I'he ap])rehensioiis o{ the public led to the 
formation of a conciliation committee at thi^ Mansion House, includ- 
ing the Lord Mayor, the bishop oi London, Cardinal Manning, Sir 
Jolin Lubbock (Lord Avebury), and others, who mediated between 
the strikers and the dock directors, with the n’siilt that after onti 
abortive atiemj)t at a setthmient, tlie terms of which were rejected 
by the m<‘n, an agreement was arriv(;d at on the i4tli of Sejitember, 
under which the dock labourers olitaiiiecl the grisater j)art of their 
demand.s. From the 4tli of Novenil)er tins rate ol hourly wage.s 
for time work was raised to bd., with <Sd. ovcTtime; contract work 

I was converted into j)iece-work, with a minimum rate of bd., and 
other points in dis])ute were settled. Though during the strike cases 
of intimidation and violence on the ])art of i)ickets were by no 
inccans absent, the j)olice-court charge.^ arising out of tlie flispute 
were remarkably few. By the end of the year the Ikick Labourers' 
Union (which liad prc'viously b(^(?Il known as the 'fea Operatives 
and General Labourers* Union, and at the beginning of the dispute 
numbered about 800 members) hu.d increased its membership in 
London to over 20,000 —a number which was afterwards further 
increased by the formation of provincial branch(;s. In London, 
however, the membershij) rajiidly declined during the following 
years of depr«!Ssion of trade. I'he stevedon^s, who, as above re- 
marked, came out “ in symjiathy ” with the dock labourers, returned 
to work as soon as the latter w re; satisfieil, but the liglit(;rmen’s 
demands wi.Te adjust(sl by an award of J-ord Brassey l>efore they 
rciurnetl to work. 

(». 'fhe organization of labour at the principal ports which 
followed this dispiibt led to a series of struggles between the new 
unions p.nd the .shipowners, who formed an orgaiii/ation called the 
Shij)piiig Federation Limited, and succe.ssfully establisliccl their 
right to employ “ free labour *’ in oj>])Osition to the unions of seamen 
and other bodies of labourers. The last of these di.sputes on a large 
scaht occurred at Hull in 1893, and ended in the defeat of the dock 
labourers afte.r a stoppage affecting ii,f)oo men for b weeks. 

7. In 1895 a general stoppa.gc of ,|0,ooo boot and shoe operatives 
was terminated, after a stoppage of b Meeks, by a settlement effected 
through the lioard of trade. The ibsue.s of this dispute were •Tf 
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interest as involving the scoj)e and limits of the functions of trade ! 
union action and of arbitration in relation to the management of 
business. The terms of settlement, which were of an elaborate 1 
character, are still in operation. ' 

8. 1 wo prolonged disputes at Lord Penrhyn's slate quarries 
in North Wales iii 1896 and 1900 attracted public notice from the | 
obstinacy with which the contests were conductexl on both sides. 
About 2500 work-people were affected, and the questions at issue 1 
vrere the ri'cognilitm of the men's combination and the remedy of i 
a number of alleged grievances, including the abolition of the con- | 
tract system. After 48 weeks' stO])i)age, during which the b>ard i 
of Iradt* vainly tried to mediate, the first dispute was ended by a i 
compromise; but in 1900 another struggle began which was per- 
sisted in by many of the mtm until November T903, but without 
success. ! 


The figures from 1901 arc summarized below : — 


Year. 

Number of Disputes 
terminating in the year. 

Number of Work-people 
directly and indirectly 
affected. 

1901 

1091 

08,191 

1902 

XT 06 

70,090 

1903 

1444 

i:^ 5..522 

1904 

i99t> 

I^5.48o 

1905 

2057 

54*.5<i4 

1906 

3626 

37<j.4«5 

1907 

2512 

28C>.01(> 


Foreign Countries. 

Below is given a brief account of the most recent strike 
statistics in the principal countries other than the United 
Kingdom, except those of the United States, which are dealt 
with in a separate section. 

France . — Detailed statistics of strikes and lock-outs in France 
have been published annually since 1890 by the French office 
dll travail. The following arc the figures for 1900-1906 : — 


Year. 

Number of 
Disputes. 

Number of Work- 
people directly 
affected. 

Aggregate 
Duration in 
Working Days. 

1900 

90.3 

222,709 

3,761,227 

1901 

52.1 

111,414 

1,862,050 

1902 

512 

212,704 

4,675,081 

*903 


123.957 

2 , 443,219 

1904 

1,028 

271,207 

. 1 . 93<>.774 

1905 

835 

178,252 

2,785,167 

1900 

1. 314 

439.280 

9,445,420 

Mean of 1 
7 1 

812 1 

222,800 

4 ,I 29 , 8.|8 


The principal groups of industries affected by disputes were 
in T900 and 1901 the transjiort, involving 47,125 and 36,636 
work-people respectively; in 1902 the mining and quanying, in- 
volving 119,181 work-people; in 1903 the textile manufacturing 


In 1905, 232,425 work-people employed in the mining and 
smelting group were involved in disputes, and in 1906 and 1907 
102,888 and 90,890 work-people employed in the building group 
of trades were so involved. 

In the German statistics disputes arc counted more than 
once if due to more than one separate cause. Of the total 
number of disputes tabulated in this way during the period 
igoT-1907, 56 % were on questions of wages, 15 % on questions 
of hours, 10 % on questions of the employment of particular 
classes of persons and the balance on questions of working 
rules and other causes. 

During the same period 20 % of the disputes were settled 
in favour of the work-people, 45 % in favour of the employers, 
and 35 % were compromised. 

— The following figures are based on reports pub- 
lished by the Belgian labour department. 

The table given below shows the number of strikes and the 
number of work-people directly affected by strikes in each 
of the years 1901 to 1907. 

The mining industry and the transport trades accounted for 
20,813 and 15,063 of the w'ork-people affected in 1901, and 
the mining industry and the textile industry accounted for 
59,168 and 7975 of tlie work-people in 1905. In 1906 the 
mining industry accounted for t 2, j 89 of the work-people affected, 
and in 1907 the transport trades accounted for 10,660, the mining 



1901. 

T902. 

1903. 

1904. 

1905, 

1906. 1 1907. 

Number of strikes 

Numl)er of work-pt?oplc <lirectly affected by strikes , 

117 

43.814 

73 

10.477 

70 

7.<'>49 

81 

I2..37.'5 

'.33 

75.67* 

220 

zO,S $8 

40.90I 


indu.st.ry, involving 76,376 work-people; in 1904 the textile 
manufacturing industry, involving 76,293 v/ork-people; the 
transport, involving 69,293 work-people, and the agricultural, 
forcstr}’ and fishing group, involving 52,333 work-people; in 
1905 the building and metal trade groups of industries, involving 
about 32,000 work-people in each; and in 1906 the building, 
metal and mining quarrying groups of industrie.s, involving 
ai)oiit 90,000 w'ork-people in each. 

In the French statistics of causes of disputes a dispute due 
to several causes is (mtered as many times as there are cause.s, 
not merely under its principal cause, as in the United Kingdom 
statistics. It would be possible to summarize the relative 
prevalence of different groups of causes of trade disputes by the 
numbers involved, but it is sufficient to say that the results 
during the period 1900 to i()o6 were as follows: 12 % in favour 
of the work-people, 25 % in favour of the employers, and 63 % 
compromised. A general strike of railway employees all <Wcr 
France in 1910 threatened to spread to other industries and 
caused an acute political crisis, Init the energetic mea.surcs taken 
by M. Briand’s government, e.specially the issue of mobilization 
orders to all the reservists on the affected line.s, brought about 
its collapse in little more than a week. 

Germany , — Before 1899 there were no official statistics of 
strikes and lock-outs throughout the German Empire, but 
certain figures w'crc collected and published by the committee 
of the Gewerkschaften,’' or Social Democratic trade unions, 
in their Correspondenzblait, These figures, however, were 
admittedl3r incomplete. From 1899, however, statistics have 
been published by the German imperial statistical office for 
strikes and lock-^outs other than in agriculture. 


industry for 9626 and the textile industry for 7961 of the work- 
people affected. The causes of the strikes during the period 
w'erc mainly questions of wages, nearly 80 the w^^rk -people 

being involved on this account, and the results were mainly in 
favour of the employers, viz. 71 %. Of the total number of 
work-people affected by strikes in the period 1901-1905 68% 
returned to work on employers' terms w’ithout negotiation. 
From 1906 particulars are given of lock-outs and of the number 
of w'ork-pcople indirectly affected by strikes. 

In 1906 five lock-outs were rectirded, all in the textile industry, 
affecting 23,621 work-people, and in 1907 four lock-outs were 
recorded affecting 16,274 work-people (one of these lock-outs 
affecting t6,ooo W'ork -people em})loyed in the transport t ade). 

The number of work-people indirectly affected by strikes w'as 
11,468 in 1906 and 19,248 m 1907. 

Sweden , — The Swedish labour liepartment has published 
statistics of strikes since 1903. There were in 1903 142 dis- 
putes directly affecting 22,568 work-people, in 1904 215 
disputes (lirectl)' affecting 11,485 work-people, in 1905 
175 disputes directly affecting 32,368 work-people, in 1906 
277 disputes directly affecting t8,6t 2 w^ork-peoplc, and in 
11)07 298 dLsputes directly affecting 21,722 work-people. Of 
the H07 disputes recorded in the five years 691 w'crc caused 
by questions of wages. Of the 1107 disputes 362 ended in 
favour of the work-people, 272 in favour of the employers, and 
395 in a compromise. In 1909 there was a great national strike 
involving almo.st every industry, and lasting some six months. 

Denmark . — The statistics of disputes in Denmark are pub- 
lished by the Danish statistical bureau. During the period 
1900 to 1906 the number of disputes varied from 57 in 1901 
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to 89 in 1906, and the number of work-people directly affected 
from 7606 (involved in 68 disputes) in 1900 to 1148 (involved 
in 43 disputes) in 1903. The number of work-people shown is 
the maximum number affected at any one time, but the number 
involved is not obtained for all disputes. Of the toUil number i 
of disputes which took place during the seven years* period , 
1900-1906, viz. 518, 53% were caused by questions of wages, j 
3 % by hours of labour, 7 % by working arrangements, rules, &c., 

6 % by questions of trade unionism, and 31 % by other causes 
or causes unknown. 

Hollands — Statistics of disputes in Holland are published 
by the central statistical bureau. During the three years 
1904, 1905 and 1906 the number of disputes recorded were 
102, 132 and i8x respectively, and the number of work-people 
directly affected 11,186, 7364 and 18,858 respectively, but the j 
number of work-people affected was not ascertained in every j 
dispute. The causes of disputes are measured by the number 
of days lost by the work-people directly affected (though these 
particulars were not obtained for all disputes), and the days 
lost by disputes which had more than one cause arc included 
under each cause or object. In 1904 25%, in 1905 53% and 
in 1906 51 % of the time lost was caused by questions of wages. 
The results of disputes in the three years arc shown in the ! 
following table : — 1 



Number of Disputes. 

Result. 


... — 


1904. 

1905. 1900. 

In favour of work-jifoplc . 

M 

25 35 

In favour of employers 

43 

49 t>.j 

Comjiromised 

31 

.55 

Indeterminate or unknown 

4 

.3 7 

Total ..... 

102 

132 173 


The figure for 1906 does not include 8 “ sympathetic ” disputes 
which came to an end when the original dispute terminated in 
connexion with which they occurred. 


Austria.— Particulars of strikes and lock-outs are published 
by the Austrian labour department. 

The following table shows the number of strikes, the number 
of strikers and non-strikers affected, the number of working 
days lost by strikers, and the number of lock-outs and work- 
people involved in each of the seven years 1900 to 1906. 


of working days lost during the sarnc four years were 278,956, 
284,140, 489,775 and 613,986 respectively. Of the total number 
of disputes in the seven years (859), 208 occurred in the building 
trades, 139 in the metal trades, 70 in the clothing trades, 62 in 
the mining industry, 60 in the transport trades and 48 in the food 
and tobacco preparation industry. Of the 740 disputes occur- 
ring in the same period for which a cause could be tabulated, 
248 were for an increase in wages, 94 against the employment 
of particular persons, 64 were for both an increase in wages 
and a decrease in liours of labour, and 45 against a reduction 
in wages J and of the 841 disputes for which the result could 
be tabulated, 293 were in favour of tlu* employers, 250 were in 
favour of the work-people, 200 were settled by compromise, 
and the balance (98) were indefinite in their sctilement. Four 
of the Canadian provinces, Ontario, Nova Scotia, British 
Columbia and Quebec, and the Dominion government have 
enacted laws with a view to the peaceful settlement of industrial 
disputes. Under the Industrial Disputes Investigation Act 
of 1907 strikes and lock-outs are unlawful in industries termed 
public utilities prior to or during u reference of such dispute 
to a board of conciliation, a provision which is enforced by 
heavy penalties. Thirty days’ notice of intended changes in 
wages or hours have to be given under the ivci. 

Australia and New Zealand.-- Your of the Australian states 
(Victoria, New South Wales, South Australia and Western 
Australia) and tlie Commonwealth as a wliolc have enacted 
laws with a view to the peaceable settlement of disputes between 
employers and work-people, but the laws of Victoria and 
Soutli Australia are inoperative though unrepealed. These two 
states and Queensland have, liowever, e.stabiished wages boaids 
which tend to prevent disputes on the question most frequently 
tlie cause of strikes or lock-outs. The original inspiration of the 
conciliation and arbitration laws arose from the great strikes 
j of 1890 to 1892, which turm^d to a great extent on the 
j attempt of labour unions to .secure a monopoly of employment. 
They all ended in the defeat of the work-peo])le and m a great 
weakening of trade unionism in the colony. 

In New Zealand a law has also been in force since 1894 fur 
i the encouragement of the formation of industrial unions and 
i a.ssociations, and to facilitate the settlement of industrial 
! disputes. Strikes and lock-outs arc now illegal in New 
1 Zealand. 



1900. 

1901. 


1903. 

1 9“ 4- 

1905- 

1906. 

Number of strikes 


270 

264 

32-1 

.114 

USU 

1,083 

Number ol work-] »eople taking part in strike.s . 
Number of iion-strikcjrs allcctcd 

105,128 

24,870 

37. -17^ 

4b.2T3 

<>4,227 

U9.591 

153.088 

7.7.37 

2,8411 

b.354 

5.24 s 

9,301 

11.340 

13.098 

Number of working days lost by strikers .... 

3 . 483 . 9<>3 

157.744 

284 ,o 4(» 

50<^.5h7 

(;< »(j,02y 


2,191,815 

Number of lock -on Is 

10 

3 

8 

8 

(> 

^7 

50 

Number of work-people directly involved in lock- 
outs 

4."3(» 

.3<>2 1 

1 

1 .334 

'-23.742 

11,197 

07,872 


In the tabulation of causes or objects of disputes the work- 
people are entered as many times as there are causes. During 
the period 1900 to 1906 questions of wages were the pre- 
dominating cause of dispute. 

Twenty-five per cent, of the work-people were involved in 
disputes during 1900 to 1906 which resulted in favour of the 
employers, 13"” 0 in disputes which resulted in favour of the 
work-people, and 62 % in disputes which were compromised. 

The British Colonies. 

Statistics of disputes are published by the depart- 
ment of labour. During the seven years 1901 to 1907 the total 
number of disputes recorded was 859, the number each year 
being as follows : — 



In 1904 the number of work-people involved was t5>66s; in 
J905, 16,127; in 1906, 26,014 and in 1907, 34,972. The number 


Authorities. — 'I’hu iollowiiiK arc amoiip tlic more important 
ofliciaJ publications on strikes ami lock-outs : Koports ol the Chief 
Lalxjur C()rrcs]>ondent of the lk>ar(I ol Trade on Strikes and I-.r»ck- 
outs (annually from j888); Lahoiiv (iazeUr (iioard of Tnu If, monthly 
from May 189^); ]<(!])orts of Royal Commission on Labour (1891- 
1894); Report of the Royal Commission on 'J'rade Disputes and 
Trade Combinations (190(9; 'third Abstract of Foreign Labour 
Statistics (lioard of Trade, i9u(> -Section on Tnule Disputes), and the 
]niblication of the oflices given as the? aiithoritiirs lor the strike 
statistics of the various forcugn countries and colonies. (See also 
list of authorities on Trade Unions and Arhitration and 

CILIATION.) 

United Stales. 

The first recourse to a strike in the United States occurred 
in 1740 or 1741, when a combined strike of journeymen bakers 
occurred in New York City. An information was filed in 1741 
I against the strikers for conspiracy not to bake until their wages 
1 were raised. On this they were tried and convicted, but it 
docs not appear that any sentence was ever passed. In May 
1796 an association of journeymen shoemakers in Philadelphia 
ordered a “ turn-out ” or strike t6 secure an increase of wages, 
and again in 1798, for the same purpose, both strikes being 

33 a 
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successful. In 1799 the shoemakers of Philadelphia struck 
against a reduction of wages, the strike lasting about ten weeks, 
and being only partially successful. These four are the only 
strikes to which any reference can be found that occurred in the 
United States prior to the 19th century. The condition of 
industr)^ generally during the colonial days was not conducive 
to strikes. The factory system had not taken deep root, masters 
and men worked together, and so there was no opportunity 
for concerted action. 

The first notable American strike occurred in November 
1803, in the city of New York, and is commonly known as the 
Notmbh “ siulors’ strike.” The sailors in New York had 
Bmriy been receiving $10 per month. They demanded 
Strikes, increase to $14. In carrying out their purpose 

they formed in a body, marched through the city, and 
compelled other seamen who were employed at the old 
rates to leave their ships and join the strike. The strikers 
were pursued and dispersed by the constables, who arrested 
their leader and lodged him in gaol, the strike thus terminating 
unsuccessfully. In 1805 the Journeymen Shoemakers* Associa- 
tion of Philadelphia again turned out for an increase of wages. 
The demands ranged from 2$ to 75 cents per pair increase. 
This strike lasted six or seven weeks and was unsuccessful. 
The strikers were tried for conspiracy, the result of the trial 
being published in a pamphlet which appeared in 1806. An 
account of this trial may be found in the United States Supreme 
Court library'. In November 1809 a strike among the cord- 
wainers occurred in the city of New York. The proprietors 
quietly took their work to other shops, and by this stratagem 
defeated the strikers ; but the action being discovered, a general 
turn-out was ordered by the Journeymen Cordwainers' Asso- 
ciation against all the master workmen of the city, nearly 200 
men being engaged in the strike. At that time a stoppage of 
work in one shop by the journeymen was calletl a ** strike **; 
a general stoppage in all shops in a trade was known as a 

general turn-out.” A member of a journeymen's associa- 
tion who did not keep his obligations to the organization was 
denominated a “ scab.” 

In 1815 some of the journeymen cordwainers of Pittsburg, 
Pennsylvania, were tried for conspiracy on ac^count of their con- 
nexion with a strike, and were convicted. In 1817 a peculiar 
labour difficulty occurred at Medford, Massachusetts, Thacher 
Magoun, a shipbuilder of that town, determined to abolish 
the grog privilege customary at that time. Mr Magoun gave 
notice to his people that no liquor should be u.sed in his ship- 
yard, and the words “ No rum ! ” ** No rum I ” were written on 
the clapboards of the workshop and on the timbers in the yard. 
Some of Mr Magoun’s men refused to work; but they finally 
surrenderetl, and a ship w'as built without the use of liquor in 
any form. 

The period from 1821 to 1834 witnessed several strikes, 
but rarely more than one or two in each year. These strikes 
occurred among the compositors, hatters, ship carpenters and 
caulkers, journeymen tailors, labourers on the Chesapeake & Ohio 
canal, the building trades, factory workers, shoemakers and 
others. One of the most notable of these, for its influence 
upon succeeding labour movements, occurred in 1834, in the 
city of Lynn, Massachusetts. During the latter part of the pre- 
ceding year the female shoebinders of that town began to agitate 
the question of an increase of wages. The women engaged in 
this work usually took the materials to their homes. The 
manufacturers were unwilling to increase the prices paid, so a 
meeting for consultation was held by more than one thousand 
binders. This was on the 1st of Januaiy^ 1834. The binders 
resolved to take out no more work unless the increase was granted. 
The employers, however, steadily refused to accede to the 
demands, as they found no difficulty in having their work done 
in neighbouring towns at their own prices. The strike, after 
three or four weeks, came to an unsuccessful termination. In 
Kcbruaiy’ of the same year a disturbance of short duration 
occurred at Ix)well, Mass., among the female factor^' operatives. 
Their strike was to prevent a reduction of wages. During the 


year 1835 ^here was a large number of strikes throughout the 
country, instigated by both men and women. The number 
of strikes by dissatisfied employees had at this time become so 
numerous as to call forth protests from the public press, the 
New York Daily Advertiser of the 6th of June 1835 declaring 
that “strikes are all the fashion,** and suggesting that it 
was “ an excellent time for the journeymen to come from the 
country to the city.** 

The United States government, through the census office 
and the department (now bureau) of labour, has investigated 
the question of strikes, the result being a fairly 
continuous record from 1880 to the 31st of December 
1905 inclusive. In 1880, according to the tenth 
census, there were 610 strikes, but the number of establish- 
ments involved in them was not reported; the record must 
therefore commence with 1881, and since then the facts have 
been continuously and uniformly reported by the department 
(now bureau) of labour. This record, so far as numbers are 
concerned, is shown in the following table : — 


Year. 


Strikes. 


IXK'k'Outs. 

Number of 
Strikes. 

Est.ihiislf 

meiit!s 

invotvert. 

ICmployce.s 
thrown out 
of employ., 
inent. 

Establish' 

tnents 

involved. 

Kmployees 
thrown out 
of employ* 
menl. 

1881 

471 

2,928 

129,521 

9 

<>55 

1882 

454 

2,105 

154, <>7 1 

42 

4,131 

188 ^ 

478 

2,750 

I 49 , 7<>3 

II7 

20,512 

1884 

■143 

2 . 3''7 

147,054 

354 

18,121 

2885 


2,284 

242.705 

183 

15.424 

188(1 

T432 

10.053 

508,044 

1509 

101,980 

1887 

i. 43 <> 

9.589 

379.<>70 

1281 

59 .<> 3 o 

j888 

9 (>(> 

3.500 

147.704 

180 

15.1 7 <j 

1889 

L «75 

3,78^) 

2 ^ 9.559 

132 

10.731 

i8o<> 

i. 8,?3 

9.4*4 

351 . 9-14 

324 

21.555 

1891 

1717 

8,it() 

*98.939 

540 

31.014 

1892 

I, 2 q 8 

5.540 

200,671 

7 i() 

32.014 

189.^ 

1.305 

4.555 

265,914 

305 

21,842 

1894 

1.349 

8,196 

(>(>0,425 

875 

29,619 

1895 

1,215 

<>.973 

392.403 

370 

.4.785 

i89<i 

1 ,026 

5 . 4<>2 

241,170 

51 

7,668 

1897 

1,078 

8,492 

408,391 

171 

7 . 7<>3 

1898 

i,05() 

3.809 

249,002 

i (>4 

14.217 

1899 

1.797 

li, 3>7 

417,072 

323 

14.817 

1900 

1.779 

9,248 

505,066 

2281 

62,653 

lOOi 

2,924 

10,908 

543. 38 f) 

451 

20.457 

1902 

3 .it >2 

14.248 

<> 59 . 79 * 

1304 

31.715 

' 90 ^ 

3.494 

20,248 1 

<> 5('.055 

3288 

1 31 . 779 

1904 

2.307 

10,202 ; 

517.211 

2316 

3(>,()04 

1905 

2,077 

8,292 , 

221,686 

1255 

80,748 

Total 

3<..757 

181,407 1 

8,703,824 

*8,547 

825,010 


Statistics of Strikes , — Out of the total of 181,407 establish- 
ments at which strikes took place during the period named, 
69,899 were in building trades, 17,025 in coal and coke, 7381 in 
tobacco, 20,914 in clothing, 4450 in stone-quarrying and cutting, 
1555 in boots and shoes, 1551 in furniture, 1476 in brick-making, 
2999 in printing and publishing, and io86 in cooperage. These 
ten industries supplied 128,336, or 7074% of the whole number 
of establishments in which strikes occurred during the twenty- 
five years. In tlie lock-outs occurring during the same time 
five industries bore a very large proportion of 'he burden, 
involving 13,716, or 73*95% of the whole number of establish- 
ments, which was 18,547. The industries affected were: 
building trades, 10,142; clothing, 1943; stone-quarr>nng and 
cutting, 901 ; boots and shoes, 337 ; tobacco 393. The whole 
number of persons thrown out of employment by strikes was 
8,703,824, of whom 90*57 % were males and 9*43 % were females; 
and the total number thrown out of employment by lock-outs 
during the .same period was 825,610, of whom 84*18% were 
males and 15*82% were females. About 70 % of the whole 
number of strikes were ordered by labour organizations; and of 
the number so ordered (25)353) 49’48% succeeded, 15*87% 
succeeded partly, and 34*65 % failed. Of the whole number 
of strikes, 47*94% succeeded, 15*28% succeeded partly and 
36*78% failed. Of the lock-outs, 50*79% .succeeded, 10*71% 
succeeded partly and 32*09 % failed. The average duration 
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of the strikes for the whole period was 25*4 days, and of the 
lock-outs 84*6 days. 

More strikes were occasioned by demands for increase of 
wages than for any other one cause, 32 ‘24 % of all strikes 
being for this cause, but this in combination with other causes 
attributable in whole or in part to demands for increase of 
wages brings the demands up to 40‘72 %. 

The next most fruitful cause of strikes is disagreement con- 
cerning the recognition of the union and union rules. For 
this i 8'84 % strikes were declared, and both alone and 
combined with other causes produced 32*35 %. Objection to 
reduction of wages caused 11*90 % while demands for reduction 
of hours alone and combined with other causes produced 9*78 % 
of strikes. 

Of the total number of establishments involved in strikes 
57*91 % were involved for causes cither in whole or in part due 
to demands for increase of wages. The most important cause 
of lock-outs during the twenty-five years was disputes concern- 
ing the recognition of the union and union rules and employees’ 
organizations, which alone and combined with various causes 
prodiK'cd nearly one-half of all lock-outs and more than one- 
half of all establishments involved in lock-outs. The United 
States government’s account of losses from strikes is for the 
period from, January 1881 to the 31st of December 1900, the 
five years from 1901 to 1905 inclusive not being included in 
that account. It is difficult to as(‘crtain exactly the losses of 
employees and employers resulting from strikes and lock-outs. 
Differences may counterbalance each other, so that the results 
given below for the period named may be considered as fairly 
accurate. 

The total loss to employees and employers alike in the estab- 
lishments in which strikes and lock-outs occurred, for the period of 
twenty years, was thus $468,968,581. Tlic number of establish- 
ments involved in strikes during this period was 117,509, making 
an average wage loss of $2194 to employees in each establishment 
in which strikes occurred. The number of persons thrown out 
of employment by reason of strikes was 6,105,694, making an 
average loss of $42 to each person involved. The number of 
establishments involved in lock-outs was 9933, making an average 
loss of $4915 to employees in each establishment in which lock- 


the number of establishments involved was 127,442, while 
6,610,001 persons were thrown out of employment. These 
figures show an average wage-loss of $2406 to the employees 
in each establishment, and an average loss of (46 to each 
person involved. The assistance given to strikers by labour 
organizations during tlu‘ period was $16,174,793 ; to those 
involved in lock-outs, S;,..} 5 1,461, or a total of $19,626,254. 
This sum represents but 0 40 o of the total wage-loss incurred 
in strikes and lock-outs, and is probably too low. Much assist- 
ance was also furnished by ('utsidc sympathizers, the amount 
of which cannot be readily ascertained. The total loss to the 
establishments or firms involved in strikes and lock-outs during 
this period was $142,659,104. 

The states of Illinois, Massaidiusetts, New York, Ohio and 
Pennsylvania, being the leading manufacturing states, necessarily 
experienced the largest number of strikes. Out of 117,509 
establishments having strikes during the period named, 87,878, 
or 74*78 % of the whole, were in these five states; and out of 
9933 establishments having lock-outs, 8424, or 84*81 % were 
in Vhese states. In 1900 these states contained 45*02 % of all 
the manufacturing establishments in the United Stales, and 
employed 55*15 % the entire capital invested in mechanical 
industries. 

A significant feature of the report for the twenty-five year 
period relates to efforts to .settle strikes, during the years joor 
to 1905 inclusive, a feature which had not been embodied 
before. The results are shown in the following table 



Strikes. 



lA)Ck-Ullt.S. 1 

Year. 

Nuiitl>cr. 

N uinlicr 
Mfitlcd by 
joint aRfcc- 
inent. 

Number 
settlcii by 
arbitration. 

N tim- 
ber. 

1 Number 
j sellleil by 

1 joint aRre«- 
; inem. 

Number 

.settleilby 

arbitration. 

1901 

2 , 92 .| 

1-19 

49 

88 

1 

2 

1902 

3 . 3#>2 

204 

.S« 

* 7 « 

1 1 [ 

I 

1903 

3 . 4 y-» 

240 

0<) 

, 

iH 

3 

I90.J 

2 .;v >7 

1 

23 

II 2 

! 17 

2 

1905 

2 . 0:7 

, 74 

27 

I 109 

J 

3 

1 ‘otal 


i 

223 

1 541 

(>b 

11 


Strikes. 


The figures given relate to vA\ 
occurring in the United States from 1881 to the 31st of December 
I yoo inclusive. 


Lock-outs. 


Hittofic 

Strlk9B. 


Year. 

To date when Strikers were 
re-employed or employed 
elsewhere. 

Loss of 
Employers. 

To date when Employees locked 
out were rc-cmplbyed or 
employed elscwliere. 

Loss of 
Employers. 

Wage-loss of 
Employees. 

Assistance to 
Eiimloyees by 
Labour 
Organizations. 

Wage-loss of 
Employees. 

Assistance to 
Employees by 
labour 
Organizations. 


$ 

$ 

$ 

$ 

$ 

$ 

1881 

3..37*.578 

287,999 

1.919.483 

18,519 

3,150 

6,960 

if 82 

9,864,228 

7.34.339 

4,269.094 

4'><>'345 

47.668 

112,382 

1885 

6,274,480 

491,233 

4,696,027 

1,069.212 

102,253 

297.097 

1884 

7,660,717 

407.871 

3.393.07.3 

1,421,410 

314.027 

640,847 

1885 

10,663,248 

465.827 

4.388,893 

901. 173 

89,488 

455.177 

1886 

14.992,455 

1. 122. 1 30 

12.357.808 

4,281,058 

549.452 

1.949.498 

1887 

i6.5<j".5.54 

i.I2I,5’54 

6,698,495 

4.233.700 

155,840 

2,819,736 

1888 

<>.377,749 

1,752,668 

6,509,017 

1,100,057 

85.931 

1,217.199 

1889 

10,409,686 

592.017 

2.936.752 

1.379.722 

115.389 

307.125 

1890 

13,875,338 

910,285 

5.135,404 

957,966 

77,210 


1891 

14,801,505 

1.132.557 

6,176.088 

883,709 

50.195 

6x6,888 

1892 

10,772,622 

833.874 

5,145.691 

2,856,013 

537.684 

1,695,080 

189.3 

9,938,048 

3<>3 .i 83 

3.406,195 

6,659,401 

3(>4.268 

1.034,420 

1894 

37>M5>532 

931.05* 

18,982,129 

2,022,769 

160,244 

982,584 

189.5 

13,044,830 

S39.i<>5 

5,072,282 

791.703 

67,701 

584,155 

1896 

11,098,207 

462,165 

5.304.235 

690,945 

61,355 

357,535 

1897 

17,468,904 

721.164 

4,8(>8.687 

583, f >06 

47,3*6 

298,044 

1898 

10,037,284 

585.228 

4.596.462 

880,461 

47.098 

239.403 

1809 

15.157.965 

1,096,030 

7.443,407 

1,485,174 

1 120,957 

379,3f>5 

1900 

18,341.570 

1.434.452 

9.43L299 

16,136,802 

448,219 

5,447,930 

Total 

257.893.478 

16.174.793 

122,731,121 1 

48,819.745 

3.451,4<>1 

19,9*7.983 


outs occurred, while the number of employees thrown out was 
504,307, making an average loss of $97 to each person involved. 
Combining the figures for strikes and lock-outs, it is seen that 


Among them 
have occurred 
what may be called historic 
strikes, the first of which 
was in 1877, though of 
course many very severe 
strikes had taken place 
prior to that year. The 
great railway strikes of 
1877 began on the Halti- 
mure (S: Ohio Railroad at 
Martinsburg. West Vir- 
ginia, the immediate cause 
of the first strike being a 
JO % reduction of wages 
of all employees. This, 
however, was but one of 
many grievances. There 
was irregular employment. 
Men with families were 
permitted to work only 
three or four days jht 
week, the remainder of the 
time being forced to spend 
away from home at their 
own expense, leaving them 
but little money for do- 
mestic use. Wagc.s, pay- 
able monthly, were often 
retained several months. 
The tonnage of trains was 
increased, anti the men 
were paid only for the 
number of miles ^n, irre- 
sj)<?ctive of the time con- 
sumed. So there were many alleged cau.ses lor the great strikes of 
1877. Riot, destruction of property and loss of life octm wed at 
Mar tin sburg, Baltimore and various places in Pennsylvania. The state 
militia at Martinsburg and Pittsburg sympathized with the etrikets, 
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afiUiated with thorn and refused to fire upon them. United States 
troops were ordered from Eastern garrisons, and they dispersed 
the mobs. In Cincinnati. Toledo and St Louis mobs of roughs and 
tramps collected, and succeeded in closing most of the shops, fac- 
tories and rolling-nUlls in those cities. Tlicrc were also formidable 
demonstrations in Qiicago. as well as in Syracuse, BufTalo, 
West Albany and Horncllsville, New York, where mobs were 
dispersed by tlie stale militia without violence or destruction of 
property. 

The Penns>dvania Railroad also had a memorable strike, accom- 
panied by riots and much \'iolencc and destruction o£ property, 
during the same year, the strike being odcierd on account of a 
general reduction in wages and some other causes which csime in to 
create the difficulty. The complete story of this strike is too long 
to relate here, but from the beginning the strikers had the active 
sympathy of a large i)roj)()rtion of the people of Pittsburg, where 
the chief movements occurred. The actual loss to the I*ennsylvania 
Company, not including freight, has been estimated at $2,000,000, 
w’hile the loss of property and loss of business at l^ittsburg amounted 
to $5,000,000. Claims were pre.seiited before the courts in Alle- 
gheny county to the amount of over $3,500,000, while the actual 
amount paid by compromise and judgments was over $2,750,000. 
Both the foregoing strikes were unsuccessful. 

The next great strike was that of the telegraphists, which occurred 
in the year 1883, This strike was inaugurated to secure the abolition 
of Sunday work without extra pay, the reduction of day-turns to 
eight hours, and the equalization of pay between the sexes for tlic 
same kind of work. Dniversal increase of wages was also demanded. 
The strike commenced 011 the 19th of July and ende;d on the 23rd 
of August 1883, although it was declared oif on the 17th of the latter 
month. It was unsucces.sful. the employees losing $250,000 and 
expending $62,000 in assistance to destitute fellow operators. The 
employers lost nc irly $1,000,000. 

Another historic strike, only partially successful, was that on the 
South-Western or Gould system of railways in the years 1885-1886, 
but the most proininent labour controversies in fiie 19th century 
were those at Homestead, Pa., in July 1892, and at Chicago in 1894, 
concerning which a more detailed account is given below. Other 
great labour convulsions have occurred which help to identify the 
decade beginning 1890 with the great strike era of the century. 
Among them may be named the Lehigh Valley railroad strike 
in December 1893, the American Itaihvay Union strike on the Great 
Northern railway in April 1894; the great coal strike, which 
occurrecl in the same month; the difficulties at l.attimcr. Pa.; and 
those in the Coeur d’Alene di.strict of Idaho. 

In July 1892 there occurred a most .serious affair between the 
Carnegie Steel Company and its employee.s atw'hat is known as tlic 
Homestead Works, near Pittsburg, growing out of a 
disagreement in the prcviou.s month in regard to wages. 
Ri* parties were unable to come to an agreement, and 

Riot. company closed its works on the 3otli of June 

and discharged its men. Only a small portion of the men were 
affected by the proposed adjustment of wages. The larger ]>ortion 
of them, who were members of the Amalgamated Association of 
Iron and Steel Workers, were not affected at all, nor was tlie large 
force of employees, some three thousand in number, who were not 
members of that association. The coiU})any refused to recognize 
the association as an organization, or to liold any conference with 
its rei>resentativcs. Upon the failure to arrive at an adjustment 
of the wage difficulty the company proposed to operate its works 
by the employment of non-union men. The men, who c<niid not 
secure recognition, refused to accept the reduced rates of wages, 
and also came to the determination that they would resist the 
company in every attempt to secure non-union workers. 

The history of the events at Homestead shows that the lodges 
composing the Amalgamated Association proceeded to organize 
what was styled an “ advi.sory committee ” to lake charge of affairs 
for the strikers. All employee.s of the company were directed to 
break their ctm tracts and t«) refuse to work until the Amalgamated 
Association was recognized and its terms agreed to. The works 
were shut dow n two days prior to the time provided by tlic contract 
under which the men were working, and, as alleged, because the 
workmen had seen lit to hang the president of the company in effigy. 
On the 4th of July the officers of the company asked the sheriff of 
the county to appoint deputies to protect the works while they carried 
out their intention of making repairs. The employees, on tlicir 
part, organized themselves to defend the works against what they 
called encroachments or demands to enter; in fact, they took 
possession of the Homestead Steel Works. When the sheriff’s men 
approached, the wwkmen, who were assembled in force, notified 
them to leave the place, as they did not intend to create any disorder, 
and would not allow any damage to be done to the property of the 
company. They further offered to act as deputies, an offer which 
was declined. The ad%nsory committee, which had been able to 
preserve the peace thus far, dissolved on the rejection of their offer 
to serve as deputies and conservators of the peace, and all of their 
records w’ere destroyed. The immediate cause of the fighting which 
subsc'qnently took place at Homestead was the approach of a body 
of Pinkerton’s detectives, who were gathered in two barges on the 
Ohio River, some miles below the works. When the ^nkertons 


arrived the workmen broke through the mill fence, cntrencliing them- 
selves behind the steel billets, and made all preparations to re.sist 
the approach of the Pinkerton barges; and they resisted all attempts 
to land, the result being a fierce battle, brought on by a heavy 
volley of shots from the strikers. The Pinkertons were armed 
with Winchesters, but they were obliged to land and ascend the 
embankment single file, and so were soon driven back to the boats, 
suffering severely from the fire of tlie strikers. Many efforts were 
made to land, but tlie position of the men they were attacking, 
behind their breastworks of steel rails and billets, was very strong, 
and fipm this place of safe refuge the detectives were subjected to 
a galling fire. This opening battle took place on the 5th of July, 
about four o’clock in the morning, and was continued in a desultory 
way during the day. It was renewed the following day, A brass 
ton-pound cannon had been secured by the strikers, and planted 
so as to command the barge.s moored at the banks of tlie river. 
Another force, of one thousand men had taken up a position on the 
opposite side of the river, where they protected themsfhTS and a 
cannon which they had obtained by a breastwork of railway ties. 
A little before nine o'clock a bombardment commenced, the cannon 
being turned on the boats, and tlio firing was kept up for several 
hours. The boats were protected by heavy steel plates inside, 
so efforts were made to fire them. Hose was procured and oil 

n ed on the decks and sides, and at the same rime many barrels 
were emptied into the river above the mooring place, the 
purpose being to ignite it and then allow it to float against the boats. 
Under these combined movements the Pinkertons were obliged 
to throw out a flag of truce, but it was not recognized by the strikers. 
The officers of the Amalgamated Association, however, interfered, 
and a surrender of the detectives was arranged. It w'as agreed that 
they should be safely guarded, under condition that they left their 
arms and ammunition, and, having no alternative, th(y accejjted 
the t(Tms. Seveti had been killed and twenty or thirty wounded. 
On the loth of July, after several djiys’ correspondence with the 
state authorities, the governor sent the entire force of the militia 
of the state to Homestead. On the 1 2th the tioops arrived , the town 
was ]>laccrd under martial law, and orcltT was restored. There had 
b<‘t‘n much looting, clubbing and stoning, and as the detectives, 
after .surrender, passed through the streets they wertj treated with 
great abuse. Kfeven workmen and spectators were killed in the 
fights. 

Congress made an investigation of this stiike, but no legislative 
action was rv(T taken. Some indictments were made and lawsuits 
ensued. The mills were gradually supplied with new people, but 
the strike was not declared off until the 20th of November 1892. 
The Homestead strike must be considered as the bitterest labour 
war in the United States prior to the Chicago strike in 1894. It 
was unsucces.sful. 

Probably the most cxTxnsivc and far-reaching labour controversy 
which can properly be classed among the historic controversies of 
this generation was the Chicago strike of June and 
July 1894. Beginning with a private, strike at the 
works of Pullman's Palace Car Company at Pullman, a 
suburb of Chicago, it ended with a practical insurrection 
of the labour emjdoyed on the i)rincipal railways radiating 
from Chicago and some of their affiliated lines, paralysing internal 
commerce, putting the public to great inconvenience, delaying 
thtj mails, and in gtmcral demoralizing business. Its influences 
were felt all over the country, to greater or less extent, according 
to the lines of traffic and the courses of trade. The contest 
was not limited to the parties witli whom it originated, for soon 
there were brought into it two other factors or forces. 'J'hc 
original strike grew out of a demand of ce,rtain em])loyees of the 
Pullman Company in May 1 894 for a restoration of tlic wages paid 
tluring the previous year. The company claimed that the reduction 
in the volume of business, owing to business depression, did not 
warrant the payment of the old wages. On account of the increased 
production of rolling-stock to meet the traffic incident to the World’s 
Fair in 1893, orders for building cars were not easily obtainable, 
a large portion of the business of the Pullman Company being 
contract business in the way of building cars for railway companies 
generally. This state of affairs resulted in a mrtial ces.sation of 
car-building e very wli ere in the country, the Pullman Company 
suffering with all others. The demand of the employees therefore 
■was not acceded to, and on the iith of May 1894 a strike was 
ordered. Several minor grievances were claimed to have existed 
and to have led to th(» action of the .strikers, who had joined the 
American Railway Union, an association of railway employees 
which had achieved a partial success in a contest with the Great 
Northern Railway a few weeks previous to the Pullman strike. 
The Railway Union espoused the cause of the Pullman employees 
on the ground that they were members thereof. This union 
was said to number about 150,000 members. It undertook to 
force the Pullman Company to accede to the demands of its 
emj)loyees by boycotting Pullman cars; that is to say, they declared 
that they woulcl not handle Pullman cars on the railways unless 
the Pullman Company would accede to the demands made 
upon it. The immediate antagonist of the Pullman Comjpany in 
the extended controversy was therefore the American Railway 
Union. 
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Another force was soon involved in the strike, which was, very 
naturally, an ally of the Pullman Company. This was the General 
Managers* Association, a body of railway men representing all the 
roads, twenty-four in number, radiating from Chicago, and it 
was said to be the necessity of protecting the traffic of its lines 
that brought about its struggle with the American Railway Union. 
These roads represented la combined capital of more than 
$2,000,000,000, and they employed more than one-fourth of all 
the railway employees in the United States. These three great 
forces, therefore, were engaged in a battle for supremacy, and that 
rivalry alone, without reference to the conditions and circumstances 
attending the strike or accompanying it, makes this one of the 
historic strikes of the period. 

According to the testimony of the officials of the railways 
involved, they lost in property destroyed, hire of United States 
deputy marshals and other incidental expenses, at least $685,308. 
The loss of earnings of these roads on account of the strike is 
estimated at nearly $5,000,000. About 3100 employees at Pullman 
lost in wages, as estimated, probably $350,000. About 100,000 
employees upon the twenty-four railways radiating from Chicago, 
all of which were more or less involved in the strike, lost in wages, 
as estimated, nearly $1,400,000. Beyond these amounts very great 
losses, widely distributoa, were suffered incidentally throughout the 
country. The susi)cnsion of transportation at Chicago paralysed 
a vast distributive centre, and imposed many hartlshtps and much 
loss upon the great number of peojde whose manufacturing and 
busintiss operations, employment, travel and necessary sujiplies 
depend u])on ami demand regular transportation to, from and 
through Chicago. The losses to the country at large are estimated 
by Brad streets to be in the vicinity of $80 ,000,000. Whatever 
they arc, whether more or less, they teach the necessity of pre- 
vejiiting such disasters, and the strike' illustrates how a small local 
disturbance, arising from the complaints of a few jieople, can 
affect a whole country. When the American Railway Union 
took u]) the (Uidgcls for the Pullman strikers and <lcclarcd their 
boycott against Pullman cars, and the tiencral Managers* Asso- 
ciation took every means to protect their interests and prevent 
th<^ stoppage of transportation, the sympathies and antagonisms 
of the whole country were aroused. An unsuccessful attempt was 
made to induce all trades in Chicago to join in a great sympathetic 
strike. 

The inevitable accom})animents of a great strike were brought 
into play at Chicago. Riots, intimidations, assaults, murder, 
arson and burglaiy, with lesser crime.s, attended the strike. In 
this, us in some of the oth(‘r historic strikes, troops were engaged. 
The city jxdice, the county shtjriffs, the state militia, United States 
deputy marshals and regulars froni the IJiiited States army were? 
all brought into the controversy. The I’nitcd States troops were 
sent to Chicago to protect FedfTal property and to prevent obstruc- 
tion in the carrying of the mails, to prevent interference with inter- 
state conimcrce, and to enforce the decrecis and mandates of the 
Federal courts. They took no ])art in any attempt to suppress 
the strike, nor could they, as such matters belong to the city and 
state authorities. The polict! of the city were used to suppres,s 
riots and ])rotcct the property of citizens, and the state militia was 
called in for the same service. The total of these forces employed 
during the strike was j.pi86. 

Many indictments and law-suits originated in the difUcultics 
occurring in Chicago. But all the attending circumstances of the 
strike point to one conclusion— that a share of the res))oiisibility 
for bringing it on belongs in some degree to each and every party 
involved. The strike generated a vast deal of bitter feeling — so 
bitter that neither party was ready to consider the rights of the 
other. Tlie attacking parlies claimt?d that their grievances war- 
ranted them in adopting any means in their power to force con- 
cessions. This is the attitude of all strikers. The other ^mrties, 
on the other hand, claimed that they were justified in adopting 
any means in their power to resist the dcinand.s of the? attacking 
party. The prol)ability is that neither recognized the rights of 
the public to such an extent as to induce theni to forbear bringing 
inconvenience and disturbance to it. It was the most .suggestive 
strike that has ever occurred in the United States, and if it only 
proves a lesson sufficiently severe to teach the public its rights 
in such matters, and to teach it to adopt measures to preserve 
these rights, it will be worth all it cost. It was unsuccessful, 
and resulted ultimately in the downfall of the American Railway 
Union. 

The so-called steel strike of the year 1901 was a contest between 
the Amalgamated Association of Iron, Steel and Tin Workers and 
-rt t 'the United States Steel Corporation. It began on the 

lasted until the T5th of Septemlier 
Sfrfxef/ywi. when work was resumed in accordance with an 
adjustment agreed to on the 13th of the latter month. The 
difficulty grew out of an attempt to adjust a sliding scale of 
wages with some of the constituent companies of the United States 
Steel Corporation, a new company having $1,404,000,000 capitaliza- 
tion. This corporation was perfected after the difficulties really 
began, so the Amalgamated Association ultimately had to confront 
the new powerful corporation. The real nut of the difficulty was 
not a question of wages, hours of labour, or rules or conditions of 


work, but a contest for recognition of the right of the association 
to demand the unionizing of mills, a demand, of course, which was 
positively refused by the United States Steel Corporation. There 
were no grievances, as intimated ; it w'as clearly and solely a conflict 
on the demand for recognition in the trade-union sense, and it was 
the first great struggle in the I’nitwl States that was conduettd 
solely on this issue. This issue ha.s been coi. tested many times, 
but usually in conjunction with .some grievance or complicatccl 
with some dcnuiiirt as to wages or other economic condilion.s. The 
result was that the Amalgamatcxl Association did not secure the 
ternis demanded; and it lost further, because some of the mills 
which were subject to the union's rules were taken out and made non- 
union mills. The strike was coiicluctod without any of the dramatic 
and tragic circumstance's which atlc^ndecl the I'lomestead affair 
in 1892, in which the Amalgamated Association was one of the 
parties. In the contest of 1901 the association did not have the 
hearty endorsement of a large numln'r of worknvm, as it was not a 
movement to redress any grievance. It was fought for a jirinciplc*. 
but the movers did not ronsidcT the powtT against which they were 
obliged to contend. Officers of the Amalgamated Association 
estimated that the number of nxen out of employment during the 
strike averaged 30,000 per day. At a conservative estimate there 
must have been a loss of more than $4, 000, 000 in w’agos. The steel 
company through its officers claimed tliat it experienced no great 
loss as the result of the strike. 

A strike affecting more individual interests than any preceding 
it was the anthracite coal strike of 1902, which formafiy began 
on the i2th of May. It W’as ordered at a convention ^ 
held at Hazleton, Pa., on the i5tU of May, by a 
vote of 461 to 349. The leaders of the miners, with one 
or two exceptions, opposed thc' strike. It was therefore a strike 
of the workers themselves. Grievances had existed in the anthra- 
cite coal region for nxany years, but more especially since the 
strike of 1900. An atteiiipt was made in 1901 to secure some con- 
cessions, but th<‘ operating railways declined (‘ven to enter into 
a conference. This, of course, caused irritation, and constant 
appeals were made to the officers of the union to make new dcuuaiicls, 
and failing to secure concession.s, to organizes a strike. The: demands 
of the miners were as follows : (1) An increa.se of 20 % to those miners 
w'ho are paid by thc ton ; (2) a reduction of 20 % in the time of per 
diem employees; (3) that 2240 tb constitute the ton on which payment 
is made for coal mined by weight. No grievances were presented. 
The powder question was practically settled in 1900. The miners* 
demands being rejected by the operators, the demands wore sub.se- 
quently reduced one-half; i.e. to increa.se per ton where mining 
is paid l)y the ton, and 10 % decrease in the working clay. Thc 
miners also voted to leave the whole matter to arbitration and 
iuvcj.stigation, and to accept the results. Tlusy were w'illing to make 
a three years* contract on the terms proposed, 'rhe fundamental 
difficulty on the pari of the operators remted to efforts to .secure 
and preserve discipline. They claimed that every concession 
ali’eady made had defeated this. The strike involved nearly 150.000 
emx>k>yees. and aifecUid tlic consumers of anthracite coal throughout 
the eastern states. 

After the most strenuous efforts of both parties to this strike, 
the president of the I'nited States, at the rctiuesl of the great coal 
operators and thc officers of the Miners' Union, apjiointed a com' 
mission to adjust their differences, and after fiv(' months of hearings, 
listening to nearly six hundred witiies.ses. the commission submitted 
au award which was to be in effect three years from the ist of April 
1903. lioth parties liad agreed to abide by the award, whatever 
it might be. After the three years had expired, that is, thc 31st of 
March i90(>, the miners concluded to strike again, l>ut after some 
negotiations both jiarties again unanimously agreed to extend the 
award made by the comniission for three years more, t.e. until 
the ^st of March 1909. 

After the coal strike of 1902 many very important disturbances 
occurred. There was one among the silver miners at Cripple Creek, 
Colorado, 1894, I-eadville, 1896-1897, at Lake City, 1899, 3-*id at 
Tcllurido in 1901 ; al.so another at Colorado City in 1903. All these 
strikes were attended witli a great deal of violence:, the militia was 
ordered out, many murders took place, and in three counties ol 
Colorado there was a reign of terror, but on the whole the strikes 
were unsuccessful. The Western federation of Miners was .seriously 
crippled in these affairs. 

It is gratifying to note tlie reduction in the number of strikes as 
shown by recent statistics. In 1903 the number of e.stablishments 
was 20,248, but it had dropped to 8292 in 1905. 

Authorities. — U.S. Commissioner of Labour, Twenty-first 
Annual Report (1906) ; rcptirts of various State Bureaus of Labour 
Statistics; Fennsylvania Bureau of Industrial Statistics, Twentieth 
Annual Report (1892) ; U.S. House of Represen tiitives, " Employ- 
ment of Pinkerton Detectives at Homestead, Pa.,** Report No. 2447* 
52nd Congress, 2nd Session (1892) ; United States Strike Commission. 
Report on Chicago Strike, Senate Ex. Doc. No. 7, 53rd Congress, 
3rcl Session (1894) J The Amalgamated Association of Iron and 
Steel Workers, *' Quarterly Report of Economics for November i 9 <^^; 
Industrial Evolution of United States, chs, xxv, and xxvi. ; Report of 
the Anthracite Coal Strike Commission; U.S. Bulletin of Labor (May 
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1903) I Report of Commissioner of Labor (1905) on labour disturbances 
iiOilorado. (C. D. W.) 

STRINDBERG, AUGUST (1849- ), Swedish author, was 

bom at Stockholm on the 22nd of January 1849. He entered 
the university of Upsala in 1867, but was compelled by poverty 
to interrupt his studies, which were resumed in 1870. His 
gloomy experiences of student life arc reflected in a series of 
sketches named after two districts of Upsala, Fran Fjerdingen 
och Svarthdeken (1877), which aroused great indignation at the 
time. After various experiments as schoolmaster, private 
tutor and actor, he turned to journalism, and afterwards more 
than avenged himself for the triviality and narrowness of his 
new surroundings in his famous Roda rummet (** The Red 
Room,” 1879). described in the sub-title as sketches of literary 
and artistic’ life. The ** red room ” was the meeting-place 
in a small cafe in Stockholm of a society of needy journalists 
and artists, whose failure and despair are shown off against 
the prosperity of a typical bourgeois couple. In these stories 
Strindberg\s fanatic hatred of womankind already makes its 
appearance, the disasters of the principal figures being precipi- 
tated by the selfishness and immorality of the women. In 1874 
some friends procured him a place in the royal library at 
Stockholm, where he was employed until 1882. He was already 
an ardent student of physical science; he now gave proof of his 
versatility by learning Chinese in order to catalogue the Chinese 
MSS. in the librarv’ ; and his French monograph on the early 
relations of Sweden with the Far East was read in 1879 l)efore 
the Academy of Inscriptions in Paris. He continued to write 
for the newspapers and for the theatre. His first important 
drama, Master Olof, which had been refused in 1872 by the 
theatrical authorities, was produced after repeated revision in 
1878. Although real historical personages — Gustfivus Vasa, Glaus 
Petri the reformer and Gerdt the Anabaptist — ^figurc as leading 
characters, they are made symbolic of the present-day forces 
of progress and reaction. The production of Master Olof 
marked the beginning of the new movement in Swedish litera- 
ture, and the Red Room and the collection of satirical sketches 
entitled Dei nya riket (“ 'I'he New Kingdom,” 1882) increased 
the growing hostility to Strindberg. Two comedies drawn from 
medieval subjects, Gillets hemlighet (“ The Secret of the Guild,” 
1880) and Herr Bengt's hustru (*‘ Bengt’s Wife,” 1882), were 
followed by the legendary drama of J.ycko Fers resa (“ The 
Journal of l.ucky Peter ”), written in 1882 and produced with 
great success on the stage a year later. 

In 1883 Strindberg left Sweden with his family, to travel 
in Germany, Italy, France and Denmark, writing for foreign 
reviews and producing various volumes of stories and articles. 
Meanwhile he had been developing his attack on the feminist 
movement, which had received a great stimulus in Scandinavia 
from the dramas of Ibsen, In Giftas Married,” 1884) he 
produced twelve stories of married life to support his view of 
the sex question ; this was followed in 1886 by a second collection 
with the same title, which was written in a more violent tone 
and lacked some of the art of the earlier attack. He was 
prosecuted for assailing the dogma of the communion, but he 
returned to Sweden to defend himself, and was acquitted. 
Strindberg's mastery of the ait of description is perhaps seen at 
its best in the novels of life in the Swedish archipelago, in 
Hemsoborna The Inhabitants of Hemso,” 1887), one of the 
best existing novels of popular Swedish life, and Skdrkarlslif 
{** Life of an Island Lad,” 1890). Tschaudala (1889) and / 
hafsbandet (“ In the Bond of the ^a,” 1890) show the influence 
of a study of Nietzsche. In 1887 he returned to drama with the 
powerful tragedy Fadren, produced in Paris also as Le pere ; 
this was followed in 1888 by Frbken Julie, described as a natural- 
istic drama, to which he wrote a preface in the nature of a 
manifesto, directed against critics who had resented the gloom 
of Fadren, Kamraterna (” Comrades,” 1888), which belongs to 
the same group 01 six plays, was followed by Himmelrikets- 
nycJdar (** The Keys of the Kingdom of Heaven,” 1892), a 
legendary drama, and by the historical dramas of Erik XIV, 
(1899), Gustav Adolf (1900), and Gustav Vasa (1899); Till 


Damascus (1898) indicated a return in the direction of religion; 
Folkungasagan (1899) was represented in 1901; and the two 
plays Aveni (“ Advent ”) and Brott och broil (** Crime for 
Crime ”), printed together in 1899, were successfully represented 
in 1900, both in Sweden and Germany. 

Strindberg has provided a quantity of what is really auto- 
biographical material, with an account of the origin of his various 
books, in the form of a novel, Tjensteqvinnans son (“ The Son 
of a Servant,”i886-i887),with the sub-title of ‘‘A Souls Develop- 
ment.” The revelations of this book explain much of the 
bitterness of his work, and it was followed in 1893 by a fourth 
part in German, Die Beichte eines Thoren {**A Fools Confession”), 
the printing of which was forbidden in Sweden. With these 
should be classed his Inferno (1897) and Sbmngangarndtter 
(“The Nights of a Somnambulist,” 1900). Strindberg’s first 
marriage was an unfortunate one, and was dissolved in 1893. 
He then married an Austrian lady, from whom he was separated 
in 1896. In 1901 he married the Swedish actress Harriet 
Bosse, from whom he was amicably separated soon afterwards. 
He suffered at different times from mental attacks, of which 
he gave analytic accounts on his recovery. 

A number of criticisms on Strindberg from ominoiit hands arc 
colloctod in Tin hok om Strindberg (Karlstad, 1894). 

STRINGi a general term for thin cord or stout thread, a line 
or cord on which objects arc strung. The 0 . Eng. word is streng, 
cf. Dan. streng, Ger, Strang, and meant that which is strongly 
or tightly twisted; it is related to “ strong,” and is to be referred 
to the root seen also in I.,at. stringere, to draw tight, whence 
“ stringent ” and “ strict,” and in Gr. arTpayydkrj, a halter, whence 
comes “ .strangle,” to choke, throttle. The word is particularly 
used of the cord of a bow, and of the stretched cords of gut 
and wire upon a musical instrument, the vibration of which 
produces the tones (sec Stringed Instruments below). In 
architecture the term ” string-course ” is applied to the pro- 
jecting course or moulding running horizontally along the face 
of a building. 

STRINGED INSTRUMENTS (Fr. instruments A cordes; Gen 
Saiteninsirumente ; Ital. strumenti a corde), a large and important 
section of musical instruments comprising subdivisions classed 
{A) according to the method in which the strings are set in 
vibration (/?) according to certain structural characteristics of 
the instruments themselves. 

Section A. — This includes instruments with strings (i) plucked 
by fingers or plectrum; (2) struck by hammers or tangents; 
set in vibration (3) by friction of the bow, (4) by friction of a 
wheel or (5) by the wind. In all these classes we are also 
concerned with the manner in which the strings are stretched 
in order to ensure resonance, and with the measures taken to 
obtain more than one sound from each string. 

I. Stringa plucked by Fingers or Plectrum, — Twanging the strings 
by the fingers is the most primitive method, probably suggested by 
the feeble note given out by the tense string of the hunters* bow, 
which was the prototype of the harp. In this ancient instrument, 
jKJpular in all ages and lands, the strings are stretched a vide between 
two supports of a frame, the lower of which acts as a soundboard from 
which the strings rbe perpendicularly. The scale of all harp-Hke 
instruments is produced by means of one string for each note, differ- 
ence in pitch being obtained by varying the length of the strings. In 
the modem pedal harp with double action the strings can be short- 
ened sufficiently to raise the pitch a scjmitonc or a tone by means 
of an ingenious system of levers set in motion by the pedals, which 
cause disks, each furnished with two studs, to turn and grasp the 
string, thus shortening the vibrating length. This device may be 
regarded as an infringement of the principle of the harp, whereas 
in the chromatic harj) (Pleyel Wolff & Co.) the same object has been 
obtained without violating the principle by ingeniously increasing 
the number of strings. The nanga of the ancient Egyptians, of 
which specimens are preserved in the British Museum, an instru- 
ment having a boat-shaped body with a long curved neck from 
which the strings stretch at right angles to the soundboard, is the 
only link as yet discovered between the bow and the harp. The 
next step observed is the device of stretching the strings partly 
over a soundboard and partly ^ vide, as in the cithara, the lyre, 
the rotta, the erwth, &c. 

The strings lying parallel with the soundboard are slightly raised 
over a bridge, by means of which the vibrations are communicated 
to the belly of the instrument. Between the soundboard and the 
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cross-bar, uphold by two arms si^ringing from the body of the in- 
strument, the strings at fir*st bridged an open space for greater 
convenience in twanging them with both hands. The gradual 
closing up of this open space marks the various steps in the transition 
from cithara to fiddle. In the Egyptian citliara the harp-like 
arrangement of the strings was maintained by making the 
cross-bar oblique. In the Assyrian and later in the Greek and 
Roman citharas and lyres all the strings were of the same length, 
difference in pitch being secured by varying the thickness of the 
strings* 

A later development consisted in discarding the open space 
altogether, whereby the third method of stretching the strings 
was evolved. In those n(*w instruments the strings lay over the 
sound-chest, raised on bridges which determined their vibrating 
length according to the method of stringing the harp or the cithara. 
As examples of this typt! may be cited the psalterion or psaltery 
and in the middle ages the zither. 

The addition of a keyboard to the psaltery, as a means of in- 
creasing its scope, created a new class of instruments of which the 
principal members were the clavicymbalum, the virginal, spinet 
and the harpsichord. In these the principle of plucking the strings 
by means of a plectrum or (][uill was prcservccl, Imt the <]uill was 
fixed in the pivoted tongue of a jnece of wood, known as a “ jack,'* 
which restea on the end of a balanced key. ^'hc jack worked 
easy through a rectangular hole in the soundboard, and when the 
key was pressed down the jack was thrown up, tht; quill catching 
the string and plucking it. The string thus plucked vibrated over 
the whole huiglh from hitch-pin to belly-bridge (cf. the eficct of 
the tangent in the clavichord). 

When the jirinciplc of stopping strings by pressing them against 
a fingerboard in order to obtain several sounds from each had bec^ii 
discovered and ajiplicd by adding a neck to the body, a new sub- 
division was created in this class of instruments. The exact division 
of the strings necessary to produce the re<iuirecl intervals was 
meiasured off and indicated by ligatures of hide or gut (called frets) , 
bound round the neck, against which the strings were pressed by the 
fingers. This principle involved a very great advance in technique, 
and produced the two great families of guitar and lute. During 
the middhi ages, the bass lute (thcuirbo or barbiton) and the double- 
bass lutes (archlutc and chitarrone) had, in addition to the strings 
stretched over the finger-board, for which the pegs were placed 
half-way up the neck, a comjilement of bass strings stretched h vide 
from the bridge tail*j)iece to the end of the neck, where a second 
peg-box was provided. In the chitarrone these bass strings, each 
of which produced but one not(^, were about 5 ft. long; thearchluie 
of similar construction was in size between the former and the 
theorbo. 

The plectrum was used to pluck the strings in classic Greece 
and Komc, in order to provide an adtlilional effect of brilliancy for 
joyous or martial themes. If the music gained in brilliancy, the 
instrument lost thts power of expressing the ptirformcr's emotions. 
During the middle ages the use of wire and spun strings in some 
instruments, such as the mandola, rendered the use of the plectrum 
a necessity. 

2. Strings struck by Hammers or Tangents, earliest known 
instrument thus jfiayed was the Assyrian diilcim<’T, or pisantir^ 
represented on .some of thti stone slabs brought by Sir A. 11 . 
Layard from the mound of Kuyunjik, and j)reserved at the British 
Museum among scimes from the history of Sardanapalus; it is 
the instrument erroneously rendered psaltery in Dan. iii, 5, while 
the in.strumcnt rcnchjred dulcimer in the Authorized Version of 
the Bible should be bagpipe. 

In the dulcimer the strings, as in the psaltery, were stretched 
over a rectangular or trai)ezoid sound-chest, the vibrating length 
being determined by means of two bridges. The strings were 
struck by means of two curved sticks, or by hammers, with an 
elastic wrist action, which produced clear, bell-like tones. The 
dulcimer has survived in the cembalo or cimbalom of the liungariaix 
gipsitis. The apjfiication of the keyboard to the dulcimer produced 
the clavichord and later the pianoforte. In the earliest clavi- 
chords, known as fretted (Ger. gebunden), one string was made 
to do duty for several notes. The tangent or ujiright blade of 
bras.s tapering towards the bottom, where it was fastened into 
the end of the key, replaces! the hammer of the dulcimer, for which 
it was hardly a substitute for the following reason. The function 
of the tangent constitutes the main technical innovation; instead 
of giving a sharp blow and rebounding instantly from lire string, 
like the hammer on the strings of the dulcimer, the tangent remained 
on the string as long as the, key was pressed down, and as it rose 
cloth dampers stopped the vibration. It is usual to compare the 
tangent of the clavichord to the hammer of the dulcimer, but the 
action of the tangent more nearly resembUjs the pressure of the 
finger on the string of the violin. Just as the finger determines 
the vibrating length of the violin string from the bridge, so the 
tangent sets the string vibrating from the point of impact to the 
belly-bridge. By twisting the key levers, the tangents belonging 
to three or four different keys were brought to bt;ar on the .same 
string or group of unisons at different jioints, all the strings being 
of the same length. It was not until the i8th century that fret- 
free or bund-frei clavichords were inv(!nted; they liad throughout 


the compass a key and a tangent to each pair of unisons. The action 
of the hammer of the dulcimer reappeared in the pianoforte. Owing 
to the peculiar action of the tangent it was possible to produce 
on the clavichord the vibrato effect (Bebun^ as in the violin, an effect 
which is imjiraclicable on any other keyboard instrument. 

3. Strings set in Vibration by Friction of the Dow, — Although used 
with various other instruments, such as the Oriental rvbab and its 
luiropean successor the rebec, with the oval viellc, the guitar- 
or troubadour-fiddle and the viols, it is with the effect of the lx>w 
on the perfected type represented by the violin family that we are 
mostly concerned. The strings in this case arc all of the same 
length, difference in pitch being secured by thickness and tension. 
The fingers, by pressing the strings, produce a variety of notes 
from each string at will by shortening the vibrating section as the 
position of the fingers shift in the direction of the bridge. The friction 
of th(‘ bow on the string induces a twofold vibration, the actual 
longitudinal vibration of the string and the molecular, both of 
which arc Iransmilled by the bridge to the soundboard, whereby 
they become intensified or reinforced. To this class belong also 
the Welsh erwth and the, tromba marina. 

4. .S'frfng.v set in Vibration by Friction of a Wheel, — This class is 
small, being ropresentcfl mainly by the organistnim and Iht^ luirdy- 
gurdy and a few sostenente keylioard instruments. In these 
instrumtuits the rosined w'heel jierforms mechanically the function 
of the bow, sotting the strings in vibration as it revolves. A row 
of ten or twelve keys controlling wooden tangents jicrforms the 
function of the fingers in stopping tht^ strings. Two or more .strings 
outside the range of the tangents always sound the same drone 
bass, the fingers jilaying the melody on tl’ie treble strings. 

5. Strings set in Vibration by the Wind, — An example is the 
aeolian harp. Here the eight strings of different thickness, but tuned 
strictly in unison and left .slack, arc set in vibration by a current 
of air passing obliquely across them, causing the strings to divide 
into aliquot parts, thus producing various harmonics. 

Section B , — There arc, besides, certain structural features 
in the instruments independent of the strings, which influence 
the quality of tone to a greater or lesser degree. First, the 
construction of the sound-chest, the box form consisting of 
back and belly or soundboard, joined by ribs of ecjual width, 
giving the best results in classes i and 3. The sound-chest, 
consisting of a vaulted back to which is glued a flat soundboard, 
gives very’ poor results in class 3, but is eminently suitable for 
class I. 'J’he position and shape of the sound-holes on each 
side of the strings for bowed instruments, and in the centre for 
tliosc of which the strings are plucked, are not without influence 
on the tune. (K. S.) ' 

STRIP, to remove or tear off the outer covering of anything, 
hence to rob or plunder; also a narrow long piece of stuff or 
material, or a mark or division narrow in proportion to its 
length distinguished from its ground or surroundings by colour 
or other variation of texture, character, &c.; a stripe ; this last 
word is a variant of “ strip/* a particular meaning, that of a 
stroke or lash of a whip, is either due to the original meaning 
of ** strip/* to flay, or to the long narrow mark or wheal left by 
a l)low. The 0 . Eng. sirypan^ to strip, is cognate with Du. 
stroopen^ Ger. streifen, and the root is possibly seen in “ strike,** 
I -at. stfingerc, “ To strip ” has many technical meanings, e.g, to 
separate the toba('co leaf from the stems, to remove the over- 
lying soil from a mineral deposit before opening and working 
it, to turn a gun-barrel in a lathe, kv. In architecture, a strip- 
pilaster *’ is a narrow pilaster such as is found in Saxon work 
and in the Italian Romanesque (‘hurches. ** Stripling,*’ a youth, 
is apparently a diminutive of “ .strip,** in the sen.se of a young 
growing lad. 

STRODE, RALPH (^. 1350-1400), English schoolman, was 
probably a native of the Wt?st Midlands. He was a fellow of 
Merton College, Oxford, before 1360, and famous as a teacher 
of logic and philosophy and a writer on educational subjects 
He belonged, like Thomas Aquinas and Bonaventura, to that 
‘^School of the Middle ** w'hich mediated between realists and 
nominalists. Besides his Logica, which has not survived, he 
wrote ConsequentiaCy a treatise on the syllogism, and Obliga-- 
Hones or Scholaslica militia^ a series of “ formal exercises in 
.scholastic dialectics.** He had some not unfriendly controversy 
with his colleague John Wyclif, against whom he defended 
the possession of wealth by the clergy, and held that in the 
Church abuses were better than disturbance. He also attacked 
Wyclif*s doctrine of predestination. His positions are gathered 
from Wyclif’s Responsiones ad Rodolphum Sirodum (MS. 3926 
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Vienna Imperial Lihrar>). Strode is also associated with 
J('hn Gower in Chaucer's dedication of Troylus and Cryseyde, 
and Strode himself, according to the 15th-century Vetus cata- 
logus of fellows of Alcrton, was a pocta nobilis/^ Leland and 
liale confirm this testimony, and Professor I. Gollancz has 
suggested the identification of the Phantasma Radulphi attri- 
buted to Strode in the Vetus catalogus with the beautiful 14th- 
century elegiac poem The Pearl, If this hold good, Strode wrote 
also Cleanness, Patience, and Sir Gawayne and the Green 
Knight, From 1375 to 1385 this Strode or another of the same 
name was common sergeant of the city of London; he died 
in 1387. 

Sec Isanti, Geschichtc der Logik\ for an attempt to distinf?nish 
between Strode the schoolman and Strode thcj poet, see J. T. T. 
lirowii, in The Scoitiah Antiquary (1897), vol. xii. 

STRODE^ WILLIAM (1598-1645), English parliamentarian, 
second son of Sir William Strode, of Newmliam, Devonshire 
(a member of an ancient family long established in that county, 
which became extinct in 1897), and of Mary, daughter of Thomas 
Southcole of Bovey Tracey in Devonshire, was born in 1598. 
He was admitted as a student of the Inner Temple in 1614, 
matriculated at Exeter College, Oxford, in 1617, and took the 
degree of B.A. in 1619. He was returned to parliament in 1624 
for Bceralston, and represented the borough in all succeeding 
parliaments till his death. He from the first threw himself into 
opposition to Charles 1. and took a leading part in the disorderly 
scene of the 2nd of March 1629, when the speaker, Sir John 
Finch, refusing to put the resolution of Sir J. Eliot against 
arbitrary taxation and innovations in religion, was held down 
in the chair (see Hoi.les, Denzil). Prosecuted before the Star 
( hamber, he refused “ to answer anything done in the House of 
Parliament but in that House.’’ On the 7th of May a fresh 
warrant was issued, and a month later, to prevent his release 
on hail, he was sent by Charles with two of his fellow members 
to the Tow'cr. Refusing to give a bond for his good beliaviour, 
he was sentenced to imprisonment during the king’s pleasure, 
and was kept in confinement in various prisons for eleven years. 
In January 1640, in accordance with the king’s new policy of 
moderation, he was liberated; and on the 13th of April took his 
seat in the Short Parliament, with a mind embittered by the 
sense of his wrongs. In the Long Parliament, which met on the 
3rd of November 1640, he was the first to propose tlie control 
by parliament over ministerial aj)pointments, the militia, and 
its own duration ; supported the Grand Remonstrance of the 7th 
of November 1641; and displayed a violent zeal in pursuing 
the prosecution of Strafford, actually proposing that all who 
appeared as the prisoner’s counsel .sliould be “ charged as 
conspirators in the same treason.” As a result he was included 
among the five members impeached by Charles of high treason 
on the 3rd of January 1642. (See Pym, John ; Eliot, Sir John ; 
Hampden, John; Hesibrige, Sir Arthur; and Charles L). 
He opposed all suggestions of compromise with Charles, urged 
on the preparations for war, and on the 23rd of October was 
present at the battle of Edgehill. In the prosecution of I-aud he 
showed the same relentless zeal as he had in that of Strafford, 
and it was he who, on the 28th of November 1644, carried up 
the message from the Common.s to the Lord.s, desiring them to 
hasten on the ordinance for the archbishop’s execution. Strode 
did not long .survive his victim. He is mentioned as having 
been elected a member of the assembly of divines on the 31st 
of January 1645. September of the same 

year, and by order of parliament was accorded a public funeral 
in Westminster Abbey. The body was exhumed after the 
Restoration. Strode was a man of strong character, but of 
narrow', though clear and decided judgment, both his good and 
his bad qualities being exaggerated by the wrongs he liad 
suffered. Clarendon .speaks of him as a man “ of low account 
and esteem,” who only gained his reputation by hi.s accidental 
association w'ith those greater than himself; but to his own party 
his “ insuperable comstanrie ” gave him a title to rank with those 
who had, at a time w hen the liberties of England hung in the 
balance, deserved best of their country. 


The identity of the W. Strode imprisoned in 1628 and of the W. 
Strode impeached in 1642 has been questioned, but is now estab- 
lished (J. Forster, Arrest 0/ Five Members, p, 198, note; Life of Sir 
J, Eliot, ed. 187a, ii. 237, note; J.L. Sanford, Stiadies, p.397 ; Gardiner, 
Hist, of England, ix. 223) . On the other hand he is to be (listinguished 
fron^ Colonel Wm. Strode of Barrington, also parliamentarian and 
M.P., who died in 1O66; and from William Strode (1602 or xr>oo- 
the orator, poet and dramatist, who.se poetical works were 
edited, with a memoir, by Bertram Dobell in 1907. 

STROMNESS, a police burgh and seaport, in the island of 
Pomona, county of Orkney, Scotland. Pop. (1901), 2450. It 
is situated on the side of a well-sheltered bay, 14 m. by steamer 
we.st of Kirkwall. Many of the houses are within tidal limits 
and furnished with quays and jetties. The harbour admits 
vessels of all sizes and is provided with a pier and slips. The 
deep-sea fishery attracts hundreds of boats from the north of 
Scotland, and most of the catch is cured for the English, German 
and Dutch markets. Stromness is in daily communication with 
Scrabster pier (Thurso), and at frequent intervals with Kirkwall 
by coach and also by steamer. It is a port of call for ship.s 
trading with the north of Europe as well as for vessels outward 
bound to the Arctic regions, Hudson Bay and Canada. The 
magnificent sccnciry of the west coast of Pomona is commonly 
visited from Stromness. Tlie tour includes Black Craig (400 ft.), 
on which the schooner “ Star of Dundee ” was wrecked in 1834; 
the grand stacks of North Gaulton Castle and Yesnahy Castle; the 
Hole of Row, a natural arch carved out by the ocean; Birsay, 
where are the ruins of the palace built by Robert Stewart, earl of 
Orkney (d. 1592), natural son of James V., the traces of a church 
which is believed to have been built by Jarl Thorfinn on his 
return from Rome, in which the remains of St Magnus reposed 
until their burial in Kirkwall Cathedral, and, on the Broch of 
Birsay (9Sft. high), the ruins of St Peter’s church. 

STRONGYLIONy a Greek sculptor, the author of a bronze 
figure of a horse set up on the Acropolis of Athens late in the 
5th century b.c., which represented the wooden horse of Troy 
with the Greek hcroe.s inside it and looking forth. The inscribed 
basis of this figure has been found. Other works of the sculptor 
were a figure of Artemis at Mcgara, a group of the Muses, and an 
I Amazon which was greatly admired by the emperor Nero. 

STR0NT1AN1TE> a mineral consisting of strontium carbonate, 
SrCOa- It takes its name from Strontian in Argyllshire, where 
it appears to have been known as far back as 1764, but it 
was not recognized as a distinct mineral until later, when the 
examination of it led to the discovery of the element strontium. 
It crystallizes in the orthorhombic system and is isomorphou.s 
with aragonite and wither! te. Distinctly developed crystals 
are, how ever, of rare occurrence ; they are usually acicular with 
a(!ute pyramid-planes and are repeatedly twinned on the prism. 
Radiating, fibrous or granular aggregates are more common. 
The colour is white, pale green or yellowish brown. The hard- 
nes.s is 3J and the specific gravity 3*7. Strontium is sometimes 
partly replaced by an equivalent amount of calcium. The 
mineral occurs in metalliferous veins in the lead mines of Stron- 
tian in Argyllshire, Pateley Bridge in Yorkshire, Brauasdorf 
near Freiberg in Saxony; abundantly in veins in calcareous 
marl near Munster and Hamm in Westphalia; and in limestone 
at Schoharie in New York. It is used for producing red fire 
in pyrotcchny and for refining sugar. (L. J. S.) 

STRONTIUM [Symbol Sr, atomic weight 87; 62 (0==^i6)], a 
metallic chemical element belonging to the alkaline earth group. 
It is found in small quantities very widely distributed in various 
rocks and soils, and in mineral waters; its chief .sources are 
the minerals .strontianite, celcstine and barytocelestinc. The 
metal was detected in the mineral strontianite, found at Stron- 
tian in Argyllshire, byCruikshank in 1787, and by Crawford in 
1790; and the discovery was confirmed by Hope in 1792 and by 
Klaproth in 1793. The metal was isolated in 1807 by Sir H. 
Davy by electrolysing the moist hydroxide or chloride, and has 
been obtained by A. Guntz and Roederer (Comptes rendus, 1906, 
142, p. 400) by heating the hydride in a vacuum to looo®. By 
electrolysing an aqueous solution of the chloride w'ith a mercury 
cathode, a liquid and a solid amalgam, Srllg^, are obtained; 
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the latter on heating gives a mixture of SroHge and SrHg^, and 
on distillation an amalgam passes over/and not the metal. 
It is a silver-white ductile metal (of specific gravity 2-54) which 
melts at 800®. It oxidizes rapidly when exposed to air, and 
bums when heated in air, oxygen, chlorine, bromine or sulphur 
vapour. With dry ammonia at 60® the metal forms strontium 
ammonium, which slowly decomposes in a vacuum at 20® 
giving wSr(NII,)o; with carbon monoxide it gives Sr(CO)j,; with 
oxygen it forms the monoxide and peroxide, and willi nitric 
oxide it gives the hyponitritc (Roederer, BuU. soc, chim,, 1906 
['«•], 3 S. P- 715 )- 

The hydride^ SrH.^, was obtained by Guntz on heating strontium 
amalgam in a current of hydrogen' It is a white solid, wliich 
readily decomposes water in the cold and behaves as a strong 
reducing agent. It dissociates when heated to a high temperature 
and is hot affected by o.^gcn. The monoxide or strontia, SrO, 
is formed by strongly luialing the nitrate, or commercially by heat- 
ing the sulphide or carbonate in .superheated steam (at aboiit 
500 -600** C.). It is a white amorphous powder which resembles 
lime in its general character. By heating the amorphous form in 
the electric furnace li. Moissan succeeded in obtaining a crystalline 
variety. The amorphous form r<;adLly slakes with water, and the 
aqueous .solution yields a crystalline hydrated hydroxide approxi- 
mating in composition to Sr(OH)y‘8H.^O or Sr(OH)u'9HyO, which 
on standing in vacuo lose.s some “of its water of crystallization, 
leaving the moiioliydrat(‘d hydroxide, Sr(OH)./HuO. The ordinary 
hydrated variety forms quadratic crystals and behaves as a strong 
base. It is used in the extraction of sugar from mola.sses, since 
it combines with the sugar to form a soluble saccharate. which is 
removed and then decomposed by carbon dioxide. A hydrated 
dioxide, approximating in composition to SrOy-SHyO, is formed as 
a crystalline precipitate when hydrogen peroxide “is added to an 
aqueous solution of strontium hydroxid<?. 

Strontium fluoride, is obtained by the action of hydro- 

fluoric acid on the carbonate, or by the addition of potassium 
fluoride to strontium chloride solution. It may be obtained 
crystalline by fusing the anhydrous chloride with a large excess of 
potassium hydrogen fluoride or by heating the amorphous variety 
to redness with an excess of an alkaline chloriclc. Strontium 
chloride, SrCl2‘()H20, is obtained by dissolving the carbonate in 
hydrochloric acid, or by fusing the carbonate with calcium chloride 
and extracting the melt with water. It crystallizes in .small colour- 
less needles and is easily solubh? in water; the concentrated aqueous 
solution dissolves bromine and iodine readily. By concentrating the 
atjueous solution between 90-130** C., or by passing hydrochloric 
acid gas into a saturated atpieous solution, a second hydrated form 
of coiupositioii Sr('l;j‘2l'LO, is obtained. The anhydrous chloride 
is formed by heating stfontiunt or its monoxide in chlorine, or by 
heating the hydrat(!d chloride in a current of hydrochloric acid 
gas. It is a white solid, which combines with gaseous ammonia 
to form SrCl.j'8-VJI;„ and when heated in sui)erheated steam it 
decomposes w“ith evolution of hydrochloric acid. 

Strontium sulphide, SrS, is formed wh<m the carbonate is heated 
to redaess in a stream of sulphuretted hydrogen. It phosphoresces 
very slightly when pure. Strontium sulphate, SrSO^, found in the 
mineral kingdom as celestine, is formed when .sulphuric acid or a 
soluble sulphate is added to a .solution of a strontium salt. It 
is a colourless, amorphous solid, which is almost insoluble in 
water, its solubility ciiminishing with increasing temperature ; it 
is appreciably soluble in concentrated sulphuric acid. When 
boiled with alkaline carbonates it is converted into strontium 
carbonate. 

Strontium nitride, Sr.,N.j, is formed when strontium amalgam is 
heated to redness in a stream of nitrogen of by igniting the oxide 
with magnesium (11. R. Ellis, Chem. News, 1909, 99, p. 4). It is 
readily decomposed by water, with liberation of ammonia. Strontium 
nitrate, SrfNOgj.j, is obtained by dissolving tlie carbonate in dilulo 
nitric acid. It crystallizes fron’r water (in which it is very 
soluble) in monoclinic prisms which approximate in compo.sition 
to Sr(NO.do*4H.,0 or Sr(NO.,)2*5H.,0. When heated it fuses in its 
own water’ of crystallization* and becomes anhydrous at iio®C. 
It is used in pyroteclmy for the manufacture of red-fire. A 
strontium boride, SrRj, was obtained as a black crystalline powder 
by H. Moissan and P. Willijims {Comptes rendus, 1897, 123, 
P* 633) by reducing the borate with aluminium in the electric 
furnace. 

Strontium carbide, SrC-, is obtained by heating strontium car- 
bonate with carbon in the electric furnace. It resembles calcium 
carbide, decomposing rapidly with water, giving acetylene. Stron- 
tium carbonate, SrCO^. found in the mineral kingdom as strontianite, 
is formed when a solution of a carbonate is added to one of a stron- 
tium salt. It is an amorphous solid, insoluble in water, but its 
solubility is increased in the presence of ammonium nitrate. 
It loses carbon dioxide when heated to high temperature. 

Strontium salts may be recognized by the characteristic crimson 
colour tlicy impart to the flame of the Bunsen burner and by the | 


precipitation of the insoluble sulphate. On the preparation of 
pure strontiiim salts, see Adrian and Bougard, Journ. pharm, 
chem,, 1892 (5), p. 345; and S. P. L. Soerenoon, Zeit, <tnorg, chem., 
I*. P* Recent determinations of the atomic weight of 

strontium are due to T. W. Richards {Zeit* anorg* Chem,, 1905, 47, 
p. 145), who, by estimating the ratios of strontium bromide and 
chloride to .silver, obtained the values 87*663 and 87*661. 

STROPHANTHUS, a genus of plants of the natural order 
Apocynaccae, deriving its name from the long twisted thread- 
like segments of the corolla, which in one species attain a length 
of 12 or 14 inches. The genus comprises about 30 species, 
mainly tropical African, extending into South Africa, witli a few 
species in Asia, f om farther India to the Philippines and China. 
Several of the African .species fumi.sh the natives with the 
principal ingreditmt in tlicir arrow poisons. The in< 5 e or onaye 
poison of the Gaboon, the kombe of ecjualorial Nortli Africa, the 
arquah of the banks of the Niger and the wanika of Zanzibar 
are all derived from members of this genus. The exact species 
ihscd in each case cannot be said to be accuratcl)' known. There 
is no doubt, however, that 5 . hispidus and 5 . kombe are those 
most frequently employed. 

Both S. hispidus and S. kombe have hair>' seeds with a .slender 
thread-like appimdage, terminating in a feathery tuft of long 
silken hairs, the .seeds of the former being coated with short 
appressed brown hairs, and those of the latter with white hairs ; 
but in the species used at Delagoa Bay and called “ umtsuli 
the thread-like appendage of the seed is absent. The natives 
pound the seeds into an oily mass, which assumes a red colour, 
portions of this mass being smeared on the arrow immediateh- 
behind the barb. 

Under the name of strophanthi semina, the dried ripe seeds of 
Strophanthus kombe, freed from awns, are olliciai in the British 
and many other pharmiicopeias. 'Hie scjcds must be mature. 
They are about p, in. long, in. broad, greenish fawn, covered with 
flatteni^cl silky hairs, and oval-acuminate in .shape. They are 
almost odourless, but have an inltuisely bitter taste. The chief 
constituent is a white microcrystalline gluco.side, known as stro- 
phantliin, freely solulde in water and alcohol, but not in chloroform 
or ether, and iiieiting at about 173“^ C.. It constitutes about 50 % 
ot the mature cotyledons oi the s(*(‘d, the proportion rising as matur- 
ity is reached. It is very similar to. but not identical with, ouabain. 
It is split up by acids into strophanthidin and a nnsthyl-ethcr of 
a peculiar sugar. 'Phe seeds also eonUiin an active principle, 
inein, a body known as kombic acid, fat, resin and starch. The 
resin is contained in the liusk, and occurs in the alcoholic tincture 
of strophanthus, its presence tending to cause dige.stive distiirbanc(‘ 
and diarrhoea. When the seeds are treated with sul])huric acid 
and heat is applied, a violet-coloration is pnxluced. A section of 
the sticd yields a green colour with cold sulphuric acid. 

The British I'harmacopt'ia contains two pri'parations of this 
important and valuable drug, a dry c-xtract imd a tincture. Tlie 
former is hardly ever ))rescribed. The official tincture is much 
inferior to that originally recommended by Sir Thomas Fraser, 
who introduced the drug into meclical practice, in being much too 
weak, and in being prepared with alcohol instead of idhur, which 
differs from alcohol in not dissolving the resin contained in the husks. 
It is therefore advisable to order the tincture of the? British I'liarma- 
copcia of 1885, prescribe the current tinctun? in double the 

oOicial dose and coml)ine(l with cardamoms, ginger or capsicum, 
in order to counteract the irritant propiTties of the resin which it 
contains. 

Strophanthin itself may be injected hypodermically in doses of 
siir iftr grain. Unfortunately the injections usually cau.se .some 
temporary local irritation. This method ol exhibiting strophanthus 
is the only one of any avail when a result i.s wanted at once or even 
within several hours. Precisely th(; .same observation applies to 
digitalis, the other great cardiac tonic. 

Pharmacology * — The drug has no external actions. Taken in- 
ternally it tends, after the repetition of large doses, to produce 
some gastric irritation. This is unque-stionably less, however, 
than that produc(.*d by digitalis, and is probably due not at all to 
the active j)rinciple but entirely to the resin contained in the seed- 
husk. As ordinarily administered, the drug acts on the heart 
before influencing any othc*r organ or tissue. Often indeed no 
other action can bo oUserved. This is readily explained by the 
fact that the drug is carried by the coronary arteries to the 
cardiac muscle before it reaches any other part of the systemic 
circulation. 

It i.s almost certain that .strophanthus acts directly on no other 
cardiac structure than the muscle-fibre. No action can certainly 
be demonstrated either upon the terminals of the vagus nerves nor 
upon the intra-cardiac nervous ganglia. The muscular force is 
increased in a very marked degree. A secondary consequence of 
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this is that the diastole is prolonged, and the pulse thus rendered 
1<BS frequent It the heart is beating irregularly the drug tends to 
make it more regular. The action is similar to that of digitalis — 
and fifty years a^o both these drugs would thus have been regarded, 
as indeed digitalis was, as cardiac sedatives. As the cardiac muscle 
receives its blood supply only during diastole, it iollows tliat stro- 
phanthus, whilst increasing the force of each beat, yet lengthens 
the period during which the muscle rests and is fed — thus being, 
in a paradoxical sense, a sedative as well as a stimulant. In fatal 
cases of strophanthus poisoning death is brought alK>ut by the arrest 
of the heart in systole, i.e, in a .state of tetonic spasm from over- 
stimulation. This of course is a striking exception to the natural 
rule that death finds the heart in a state of relaxation and inability 
to contract. Strophanthus markedly raises the blood-pressure, 
but this action is proportional to and almost tmtirely due to the 
increased force of the heart; not, as in the case of digitali-s, to 
constriction of the arterioles. 

Its action on the heart causes strophanthus to exert a powerful 
diuretic action, especially in ca.ses of dropsy of cardiac origin. It 
is a less ])owerful diuretic than digitalis a.s a rule. The drug has 
no action on the nervous system, but in toxic doses it powerfully 
affects the voluntary striped muscles. This action may be cor- 
related with that exerted upon the cardiac muscle, which is stripcul, 
thoiigli not voluntary, and contrasted with its W'ant of action upon 
the muscular fibre of the arteries, w’hicli is involuntary and non- 
stripetl. 

The drug, like onabain, has a slight anaesthetic action when 
locally applied to the eyeball, and also causes contraction of the 
pupil.* 

Strophanthin is one of the most active and lethal of all known 
substances. One-hundredth of a grain will kill a mammal weighing 
four pounds, and one-third of a grain will kill a man of average 
weight. Serum containing one part of strophanthin in ten millions 
will arrest the frog's heart in systole. 

Strophanthus is used therapeutically only as a cardiac stimulant. 
When given by the mouth it acts somewhat more rapidly than 
digitalis, being more soluble; but it is of course far less speedy in- 
action thjin ether, ammonia or such a pseudo-stimulant as ethyl 
alcohol. In mitral disease of the heart especially strophanthus 
is an invaluable drug. It frecjuently succeeds when digitalis has 
failed; occasionally it fails where digitalis succeeds. It has the great 
advantage over digitalis of being iion-cumulativc, and can be ad- 
ministered continually for many wrecks or even months at a time. 
It is never to be given in acute Bright's disease, but is frequently 
of use in chronic Bright’s disease, where digitalis, owing to its 
influence on the already ovcr-conlractecl arterioles, is alisolutely 
contra-indicated. 

STROPHE (Gr. o-rpo^^, from to turn), a term in 

versification which properly means a turn, as from one foot to 
another, or from one side of a chorus to the other. In its preci.se 
choral significance a strophe was a definite section in the struc- 
lure of an ode, when, as in Milton’s famous phrase in tlie preface 
to Samson Agonistes, strophe, antistrophe and epode were a 
kind of stanzas framed only for the music.*’ In a more general 
sense the strophe is a collection of various prosodical periods 
combined into a structural unit. In modern poetry the strophe 
usually becomes identical with the stanza, and it is the arrange- 
ment and the recurrence of the rhymes which give it its character. 
But the ancients called a combination of verse-periods a system, 
and gave the name strophe to such a system only when it was 
repeated once or more in unmodified form. It is said that 
Archilochus first created the strophe by binding together 
systems of two or three lines. But it was the Greek ode-writers 
who introdiK-ed the practice of strophe-writing on a large scale, 
and the art was attributed to Stesichorus, although it is probable 
that earlier poets were acquainted with it. The arrangement 
of an ode in a splendid and consistent artifice of strophe, anti- 
strophe and epode was carried to its height by Pindar (see Ode). 
With the devebpment of Greek prosody, various peculiar 
strophe-forms came into genera) acceptance, and were made 
celebrated by the frequency with which leading poets employed 
them. Among these were the Sapphic, the Elegiac, the Alcaic 
and the Asclcpiadean strophe, all of them prominent in Greek 
and Latin verse. The briefest and the most ancient strophe 
is the dactylic distich, which consists of two verses of the same 
class of rhythm, the second producing a melodic counterpart to 
the first. The forms in modern English verse which reproduce 
most exactly the impression aimed at by the ancient ode- 
strophe arc the elaborate rhymed stanzas of such poems as the 
Nightingale ” of Keats or the “ Scholar-Gypsy of Matthew 
Arnold (see Verse). 
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STSOUHAYEIt, JOUPH OBOBGB [JoSip JURAJ Sno. 

majer] (18x5-1905), Croatian bishop and politician, was born at 
Esseg in Croatia-Slavonia on the 4th of February 181 5. Stross- 
mayer was of German descent and his parents had emigrated 
from Linz in Austria. He was educated at the Roman Catholic 
seminary of Diakovo, in his native country, and at Budapest, 
where he studied theology. In 1838 he took holy orders, 
and during the next ten years became lecturer on theology at 
Djakovo, chaplain to the Austrian emperor, and director of 
the Augustinian body at Rome. In 1849 he was consecrated 
bishop of Djakovo, with the official title “Bishop of Bosnia, 
Slavonia and Sirmium.” He fostered the growth of Slavonic 
nationalism in Croatia-Slavonia, in Dalmatia, and among the 
Slovenes of south Austria, aiding the Ban Jellacic in his campaigns 
against Hungary (1848-49), and subsequently becoming a recog- 
nized leader of the opposition to Hungarian predominance 
(see Croatia-Slavonia). Besides being foremost among the 
founders of the South Slavonic Academy in 1867, and of Agram 
University in 1874, he helped to reorganize the whole educa- 
tional system of Dalmatia and Croatia-Slavonia. He built a 
palace and cathedral at Djakovo, founded a seminary for the 
Bosnian Croats, presented the South Slavonic Academy with a 
gallery of valuable pictures, and published collections of national 
songs and tales. He also aided Augustin Theiner, then librarian 
at the Vatican, to compile his Vetera monumenta Slavorum 
meridionalium historiam illusiraniia (Rome, 1863). As a 
theologian, Strossmayer became prominent by his energetic 
opposition to the dogma of infallibility at the Vatican council 
of 1870, and by his denunciation of the Jesuits, while they in 
return charged him with allowing Roman Catholics to adopt 
the orthodox Greek confession. For years he refused to accept 
the doctrine of infallibility, but ultimately he yielded. Despite 
this attitude, he enjoyed the confidence of Pope Leo XIIL 
He headed the Slavonic deputations which visited Rome in 
1881 and 1888, and won for them the retention of a Slavonic 
liturgy by the Roman Catholics of Illyria. Strossmayer 
withdrew from political life in 1888, in (consequence of a rebuke 
administered to him by the emperor for his public expression 
of sympathy with Russia and his consistent hostility to 
Hungary. He died in his ninety-first year, on the loth of 
April 1905. He was a count of the Holy Roman Empire, a 
bishop of the pontifical throne, and a member of the theological 
faculties of Budapest and Vienna, By Leo XIIL he was 
decorated with the archiepiscopal pallium. 

STROUD, a market town in the Stroud parliamentary division 
of Gloucestershire, England, 102J m. W. by N. of London. Pop. 
of urban district (1901), 91 53. It is served by the Great Western 
railway and a branch of the west-and-north line of the Midland. 
It lies on the steep flank of a narrow and picturesque valley 
and traversed by the Thames and Severn and the Stroudwater 
canals, which unite at Wallbridgc close by. The church of St 
Lawrence is modem excepting the tower and spire. The 
Elizabethan town-hall and the school of science and art, com- 
memorating Queen Victoria, are noteworthy. Stroud is the 
principal scat of the west of England cloth manufacture, the 
industry' extending to Slonehouse and other places in thevicinity. 
Stroud has also silk-mills, dyeworks, breweries, foundries, and 
a manufacture of umbrellas and walking-sticks, 

There is no evidence of the existen(;c of Stroud before the 
Conquest, and in 1087 it was still part of the manor of Bisley, 
from which it was separated in the reign of Edward II. It 
became a centre of the cloth trade in the Tudor period, and 
in 1607 Henry, Lord Danvers, lord of the manor, obtained a 
charter from James I., authorizing a weekly market. During the 
18th century the commercial importance of the town increased, 
though, owing to its distance from any of the great high- 
roads and to the localization of the clothing trade in scattered 
factories near water power, it was never a great centre of popula- 
tion. By the Reform Act of 1832 Stroud became a borough 
and returned two members to parliament until 1885, when it 
was merged in the Stroud division of Gloucestershire. The 
manufacture of very fine broadcloth and of scarlet-dyed cloth 
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has been carried on in the Stroud valley for centuries, the town 
being a distributing centre only, until the adoption of steam power 
and the erection of cloth factories in the town about 1830 led 
to considerable growth. Pin-making vras introduced in 1835, 
cai^et-weaving and iron-founding before 1850. Markets on 
Friday and Saturday are held under the grants of 1607 
1832. 

Son Victoria County History: Gloucestershire] P. II. Fislicr, 
and Recollections of Stroud (1871): T. 1). Fosbrookc, Gloucestershire 
Records (1807). 

STROZZI, the name of an ancient and noble Florentine 
family, which was already famous in the 14th century. Palla 
Strozzi (1372-1462) played an important part in the public 
life of Florence, and founded the first public library in Florence 
in the monastery of Santa Trinita. Filippo Strozzi il Vccchio 
(1426-1491), son of Matteo and of Alessandra Macinghi, a famous 
literary woman, began to build the beautiful Strozzi palace in 
Florence. More celebrated was another Filippo Strozzi (1488- 
1538), who, although married to a Medici, opposed the hegemony 
of that house and was one of the leaders of the rising of 1527. 
On the final overthrow of the repuldic in 1530 Alessandro de’ 
Medici attempted to win over Filippo Strozzi, but Strozzi had 
no faith in the tyrant and retired to Venice. After the murder 
of Alessandro he undertook the leadership of a band of republican 
exiles with the object of re-entering the city (1537); but having 
been defeated and captured and put to the torture, he committed 
suicide. His son I.eone (1515-1554) was a distinguished admiral 
in the service of France and fought against the Medici; he died 
of a wound received while attacking Sarlino. Another Filippo 
(1541-1582) serv^od in the French army, and was captured and 
killed by the Spaniards. Senator Carlo Strozzi (1587-1671) 
formed an important library and collected a valuable miscellany 
known as the Carte Strozziane^ of which the most important 
part is now in the state archives of Florence; he was the author 
of a Storietta della cittd di Firenze dal I2yg al J2p2 (unpublished) 
and a Storia della casa Barber ini (Rome, 1640). The Strozzi 
acquired hy marriage the titles of princes of Forano, dukes of 
Bagnolo, &c. I’hc Strozzi palace, which belonged to the family 
until 1907, was bequeathed by will to the Italian nation. 

Se(j A. Bardi, Filippo Strossi (Florence, 1894); B. Niccolini, 
P Hippo Strozzi (Florence); C. Guasti, Le Carte Strozziane (Florence, 
1884-1891). 

STRUENSEE, JOHAN FREDERICK (1737-1772), Danish 
political philosopher, was born at Halle in 1731. His father, 
subsequently superintendent-general of Sclilcswig-Holstein, 
was a rigid pietist; but young Struensee, who settled down in 
the ’sixties as a doctor at Altona, where his .superior intelligence 
and elegant manners soon made him fashionable, njvolted 
against thtj narrowness of his father’s creed, became a fanatical 
propagandist (d the atheism associated with the Encyclopddie, 
and scandalized his contemporaries by his frank licentiousness. 
But he was a clever doctor, and, having somewhat restored the 
king’s health, and gained his affection, was retained as court 
physician, accompanied Ohristian VII. on a foreign tour and 
returned with him to Copenhagen. It had always been Struen- 
scc’s ambition to play a great part in the world and realize his 
dream of reform. IIc had gathered from various Danish 
friends, most of them involuntary exiles of doubtful character, 
that the crazy, old-fashioned Dano-Norwegian state, misruled 
by an idiot, was the fittest subject in the world for the experi- 
ments of a man of superior ingenuity like himself; and he pro- 
ceeded to worm his way to power with considerable astuteness. 

First he reconciled the king and queen, for he calculated, 
shrewdly enough, that if the king w'as to be his tool he must 
needs make the queen his friend. At first Carolina Matilda 
disliked Struensee, but the unfortunate girl (she was scarce 
eighteen) could not fail to be deeply impressed by the highly 
gifted young doctor, who speedily and completely won her 
heart. By January 1770 he was notoriously her lover; a suc- 
cessful vaccination of the baby crown prince in May still further 
increflsed his influence; and when, in the course of the year, 
the king sank into a condition of mental torpor, Struensee’s 
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authority became paramount. Previously to this, the capable 
minister of foreign affairs, J. H. E. Bernstorff {q.v.), was got 
rid of by a royal letter of the 13th of September 1770, and 
Struensee’s disreputable friend, the exiled Count Rantzau- 
Ascheburg, was recalled to court; and with him came another 
Altona acquaintance of Struensee's, Enevold Brandt, who had 
also been living abroad under a cloud. 

For a time Struensee kept himself discreetly in the back- 
ground, though from henceforth he was the wirepuller of the 
whole i)olitical machine. But he soon grew impatient of his 
puppets. In December the council of slate was abolished; 
and Struensee appointed himself maitre dc requites. It was 
now his oflicial duty to present to llie king all the reports from 
the various departments of state; and, Christian VII. being 
scarcely rc.sponsible for his actions, Struensee dictated whatever 
answers lie pleased. His next proceeding was to dismiss all 
the heads of departments, and to abolish the Norwegian stad- 
holderships. Henceforth the cabinet, with himself as its motive 
power, was to be the one supreme authority in tfte state. Un- 
fortunately, he had made up his mind to regenerate the benighted 
Danish and Norwegian nations on purely abstract principles, 
without the slightest regard for native customs mul predilec- 
tions, wliich in liis eyes were prejudk-es. ITc was hampered, 
moreover, by not knowing a word of Danish. Many of Ids 
reforms, such, for instance, as the establishment of foundling 
hospitals, the abolition of capital punishment for theft and 
of the employment of torture in judicial process, the doing 
away with such demoralizing abuses as perquisites, and of 
“ lackeyism,” or the appointment of great men’s domestics to 
lucrative public posts, were distinctly beneficial if not c/riginal. 
Unfortunately reform was not as much a principle as a 
mania with Struensee. The mere fact that a venerable 
institution still (existed was a sufficient reason, in his eyes, 
for doing away with il. ('hanges wjdch a prudent minister 
might liave effected in a generation he rushed through in 
less than a fortnight. Between the 29th of March 1777 and 
the i6tli of Jariuar}^ 1772 — the ten months during wldch^ he 
held absolute sway — he issued no few'er than 1069 cabinet 
orders, or more than tlirec a day. In order to be sure of obedi- 
ence he dismissed wholesale without, pension or compensation 
the sUiffs of all the public departments, substituting for old 
and experienced officials nominees of his own, in many (’ascs 
untried men who knew little or nollung of the country they 
were supposed to govern. 

The dictator’s manners were even worse than Ms morals. 
He .habitually adopted a tone of insulting superiority, all the 
more irritating as coming from an ill-informed foreigner; and 
sometimes he seemed delibcrat(jly to go out of his way to shock 
the most .sacred feelings of the respectable people. Nor was this 
all. His system of retrenchment, on whicli he particularly 
prided himself, was in the last degree immoral and hypocritical, 
for w'hilc reducing the number of the public officials, or clipping 
down th(‘ir salaries to starvation ])oints, lie squandered thousands 
upon bulls, masquerades, and otlicr amusements of the court, 
and induced the imbecile king to present him and his friend 
Brandt with 60,000 rixdollars apiece. 

Still, in spite of all his blunders and brutalities, it is clear 
that, for a sliort time at least, middle-class ojiinion was, on the 
whole, favourable to him; and, had he been wise, he might 
perhaps have been able to defy any hostile combination. Jfut 
such was his contempt for the Danish jieople that he cared not 
a jot whether they approved or disapproved of his reforms. 
What incensed the people most against him was the way in 
which he put the king completely on one side; and this feeling 
was all the stronger as, outside a very narrow' court circle, 
nobody seems to have believed that Christian VII. was really 
mad, but only that his will had been weakened by habitual 
ill usage ; and this opinion was confirmed l)y the publication 
of the cabinet order of the 14th of July i 77 ^> appointing 
Struensee ** gehejme kabinetsmin inter, with authority to 
issue cabinet orders which were to have the force of royal 
ordinances, even if unprovided with the royal sign-manual. 



1044 STRUTT- 

Nor were Struensee’s relations with the queen less offensive 
to a nation which had a traditional veneration for the royal 
house of Oldenburg, while Caroline Matilda’s shameless conduct 
in public brought the Crown into contempt. The society which 
daily gathered round the king and queen excited the derision 
of the foreign ambassadors. The unhappy king was little 
more than the butt of his environment, and once, when he 
threatened his keeper, Brandt, with a flogging for some impertin- 
ence, Brandt, encouraged by Struensee and the queen, actually 
locked him in his room and beat him with his fists till he begged 
for mercy. Things were at their worst during the winter of 
177T. Struensee, who had, in the meantime, created himself a 
count, now' gave full rein to his licentiousness and brutality. 
If, as we are assured, he publicly snubbed the queen, we may 
readily imagine how' he treated common folk. Before long 
the people had an opportunity of expressing their disgust 
openly. In the summer of 1771 Caroline Matilda was delivered 
of a daughter, wdio w'as christened Louisa Augusta; and a 
proclamation commanded that a “ Te Deum ” in honour of 
tlie event should be sung in all the churches; but so universal 
w'as the belief that the child w%as Stniensee’s that, at the end of 
the ordinary ser^dees, the congregation rose and departed 
en masse. 

The general ill will against Struensee, which had been smoul- 
dering all through the autumn of 1771, found expression at last 
in a secret conspiracy against him, headed by Rantzau-Ascheburg 
and others, in the name of the queen-dow'ager Juliana Maria. 
Early in the morning of the T7th of Jamiar\' 1772 Struensee, 
Brandt and the queen w'ere arrested in their respective bed- 
rooms, and “ the liberation of the king,” who was driven round 
Copenhagen by his deliverers in a gold carriage, was received 
with universal rejoicing. The chief charge against Struensee 
was that he had usurped the royal authority in contravention 
of the Koiigelov. He defended himself with considerable 
ability and, at first, confident that the prosecution would not 
dare to lay hands on the queen, he denied that their liaison 
had ever been criminal. But, on hearing that she was also a 
prisoner of state, his courage evaporated, and he was base 
enough to betray her, though she did all in her power to shield 
him. On the 25th of April Struensee and Brandt were con- 
demned first to lose their right hands and then to be beheaded; 
their bodies were afterwards to be drawn and quiirtercd. Sen- 
tence of death w'as the least that Struensee had to expect. He had 
undoubtedly been guilty of Use-majeste and gross usurpation 
of the royal authority, both capital offences according to pars. 

7 and 26 of the Kon^elov. The sentences WTre carried out on 
the 28th of April, Brandt suffering first. 

See Elio Salomon Fran^^ois Reverdil, Struenaee et la couv de Capen- 
ha^ue 1^60- (Paris, 1835)); Karl Wittich, Struensee (T^eipzig. 
1879); Peter Edward Holm, Danmarh-Nort(es Histories vol. iv. 
(Copenhagen, i897-*i<jo5) ; Gustave Bascle De Lagreze, La Heine 
Caroline- Mathilde et le Comte Struensee (Paris, 1887); Robert Nisbot 
Bain, Scandinavia, caj). xv. (Cambridge, 1903); William Henry 
Wilkins, A Queen of Tears (London, 1904); Georg Friedrich von 
Jcnsscn-Tusch, Die Verschivorung ge^en die Kdnigin Karoline 
Mathilde und die Graf on Struensee und Brandt, nach bisher tinge- 
driicMen Originalakten (Leipzig, 18O4). (R. N. B.) 

STRUTT, JEDEDIAH (1726-1797) British inventor and 
manufacturer, was born at South Normanton, Derbyshire, 
where his father occupied a farm, on the 28th of July 1726. 
He was educated at a good country school, with a \new to 
becoming a farmer, but, showing great aptitude for mechanical 
arts, he was in 1740 articled for seven years to a wheelwright at 
Findern, near Derby. Here he lodged with a hosier, Woollatt, 
whose daughter he married in 1755. In the meantime he had 
inherited, from his uncle, the stock on a farm at Blackwell, 
near south Normanton, now, and probably then, the property of 
the duke of Devonshire. While in occupation of this farm his 
brother-in-law, William Woollatt, brought to his notice the 
efforts that had been unsu('cessfully made to produce ribbed 
as well as plain goods on the stocking frame, and here he invented 
Strutt’s Derby ribbing machine. Patents were taken out by 
Strutt and Woollatt in 1758 and 1759. Strutt went to live at 
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Derby, and with his brother-in-law started a factory, “ Derby 
Patent Ribs ” at once becoming popular. In 1762 Strutt and 
Woollatt joined Samuel Need, a hosier of Nottingham, and 
carried on there and at Derby a very successful business. In 
1768 they were approached by Richard Arkwright who had 
been recommended by Messrs Wrigjht, bankers of Nottingham, 
to consult Need as to the possibilities of his cotton-spinning 
frame. Strutt at once realized its value, and was able to solve 
one or two minor difficulties which had interrupted the smooth 
working of the new mechanism. The firm of Arkwright, 
Strutt & Need started their first cotton mill at Nottingham, 
with horse power. Later works were erected at Cromford and, 
about 1780, after Strutt dissolved partnership with Arkwright, 
he built himself the mills at Helper and Milford, the greater part 
of which are still used. The partnership with Need had termin- 
ated in 1773 with the expiration of the patents. Shortly before 
this Strutt had made the discovery, which revolutionized the 
manufacture of calico, tluit cotton could be used throughout 
in its making. To house the machinery for this new invention 
the first fire-proof mill in England was built at Derby. In 
order to be near his work Strutt built, from his own designs, 
Milford House, near Helper, where he lived until 1795, when 
ill health compelled him to return to Derby. Here he died in 
1797. He left three sons and two daughters. 

His eldest son, William Strutt (1756-1830), was also of great 
mechanical ability. It was he who designed the calico factory 
above mentioned; he applied himself to the house-heating 
problem and, finally, invented the Helper .stove. He also 
devised a self-acting spinning mule, which had however no great 
success. He was a fellow of the Royal Society. His son, 
Edward Strutt (1801-1880), was for some time M.P. for Derby, 
and in 1856 was raised to the peerage with the title of Baron 
Helper of Helper. 

STRUVE, FRIEDRICH GEORG WILHELM (1793-1864), 
German astronomer, the son of Jacob Struve (1755-1841), was 
bornat Altona on the T5th of April 1793. In 1808 he entered 
the university of Dorpat (Yuriev), where hefirst studied philology, 
but soon turned his attention to astronomy. From 1813 
1820 he wa.s extraordinary profe.s.sor of astronomy and mathe- 
matics at the new university and observer at the observatory, 
becoming in 1820 ordinary professor and director. lie remained 
at Dorpat, occupied with researches on double stars and geodesy 
till 1839, when he removed to superintend the construction of 
the new central observatory at Rulkowa near St Petersburg, 
afterwards becoming director. Here he continued his activity 
until he was obliged to retire in 1861, owing to failing health. 
He died at St Petersburg on the 23rd of November 1864. 

Struve’s namt^ is best known by his observations of double! .stars, 
which he caiTi(!(l on for many years. These bodies had first been 
rtJgiilarly incasurtid by W. Herschcl, who discovered that many of 
them formed systems of two stars revolving round their common 
centre of gravity. After him J. Herschel (and for some time 
Sir James South) had observed thorn, but their labours were eclipsed 
by Struve. With the 9j-in. refractor at Dorpat he discovered a 
great number of double stars, and published in 1827 a list of all 
the known objects of this kind (Catalogus novus steUarum duplU 
cium). His micrometric measurements of 2714 double stars were 
made from 182.1 to 1837. and are contained in his principal work 
SteUarum duplicium et ntuUiplicium mensurae micromeiricae 
(St PettJTsVnirg, 1837 scq.; a convenient summary of the results is 
given in vol. i. of the Dunecht Observatory Publications, iSyO), 
The places of the objects were at the same time determined with 
the Dorpat meridian circle (SteUarum fixarum imprimis duplicium 
et multiplicium positiones mediae, St Petersburg, 1852 .soq.). At 
Pulkowa he redetermined the “ constant of aberration,” out was 
chiefly occupied in working out the results of former years' work 
and in the completion of the geodetic operations in which he had 
been engaged during the greater part of his life. He had com- 
menced them with a survey of Livonia (1816-1819), which was 
followed by the measurement of an arc of meridian of more than 
in the Baltic provinces of Russia (Beschreibung der Breitengrad- 
messung in den Ostseeprovinten Russlands, 2 vols. 4to, Dorpat. 
1831). This work was afterwards extended by Struve and General 
Tenner into a measurement of a meridional arc from the north 
coast of Norway to Ismail on the Danube (Are du miridien de 
00* entre le Danube et la Mer Glaciate, 2 vols. and 1 vol. plates, 
4to, St Petersburg, 1857-1860). (See Geodesy; Earth, Figure of.) 
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His son Otto Wilhelm Struve (b. 1819), having studied 
at the academy at St Petersburg, became assistant at Pulkowa 
in 1839, and director in 1^2 on his father’s resignation. From 
1847 to 1862 he was advising astronomer to the headquarters 
of the army and navy; chairman of the International Astro- 
nomical Congress from 1867-1878; acting president of the 
International Metric Commission in 1872; and president of the 
International Congress for a Photographic Survey of the Stars 
in 1887, which year he was also made a privy councillor. 
His contributions to astronomy cover a wide field : a list of 
his publications is given in Poggendorff, Biographisch- 
Litterarische, vols. 2, 3, 4. 

Another son, Heinrich Wilhelm Struve (b. 1822), studied 
chemistry, and obtained a public appointment as chemical 
expert to the administration of the Caucasus. 

Two of Otto Wilhelm Struve’s sons have also been prominent 
in the world of science. Karl Hermann Struve (b. 1854) 
studied mathematics at Dorpat, and became in 1883 assistant, 
and in 1890, on his father’s retirement, astronomer at the 
observatory at Pulkowa. In 1895 became professor at the 
Albcrtus University and director of the observatory at Kdnigs- 
berg; and in 1904 he was called to Berlin as professor and director 
of the observatory there. His investigation of the Saturnian 
system was crowned by the Royal Astronomical Society of 
London in 1903. Gustav Wilhfxm Ludwig Struve (b. 1858) 
studied at Dorpat, Bonn and Leipzig, and became observer 
at the Dorpat observatory in 1886. This post he retained 
until 1894, when he migrated to the university of Cracow as 
extraordinary professor, becoming in 1897 ordinary professor 
of astronomy and geodesy. 

STRYCHNINE, CgiHgaNoOo, an alkaloid discovered in 1818 
by Pelletier and C'aventou m St Ignatius’s beans {Strychnos 
Ignatii); it also occurs in other species of Strychnos, e.g* S, Nux 
vomica, S^colulmna, S. Tieuti, and is generally accompanied by 
another alkaloid brucine, whicli was isolated 

by Pelletier and Caventou in 1819. Strychnine crystallizes from 
alcohol in colourless prisms, which are practically insoluble in 
water, and with difficulty soluble in the common organic 
solvents. Its taste is exceptionally bitter. It has an alkaline 
reaction, and is a tertiary monacid base. It is optically active, 
the natural form being laevorotatory. Brucine closely resembles 
strychnine, and is its dimethoxy derivative. The constitutions 
are unknown (sec J. Schmidt, Die Alkaloidchemie, 1904; 1909). 

Medicine.-^’-Yho. B.P. dose of strychnine is to gr. in 
solution or in pill form. A preparation is syrupus jerri phos- 
phatis cum quinina et stryckina, containing gr. of strychnine 
in each fluid drachm. Strychninae hydrochloridum is also 
used; it is much more soluble than strychnine. From it is 
prepared liquor strychninae hydrochloridi, containing i gr. of 
hydrochloride in no minims. The United States pharma- 
copoeia also contains strychninae nitras and strychninae sulphas. 
Strychnine is incompatible with liquor arscnicalis and potassium 
iodide. 

Physiological Action . — Applied externally strychnine is a powerful 
antiseptic, but its poisonous nature prevents it from being used for 
tihis purpose. Brucine is a local anaesthetic. Strychnine enters the 
blood as such, being freely absorbed from mucous surfaces or when 
given hypodermically. Internally strychnine acts us a bitter, 
increasing the secretion of gastric juice and the intestinal peristalsis, 
being a direct stimulant to the muscular coat; in this manner it 
has a purgative action. The specific effects of the drug, however, 
arc upon the central nervous system. It excites the motor areas 
of the spinal cord and increases their reflex irritability. Small 
doses increase the scn.sibility of touch, sight and hearing; large doses 
cause twitching of the muscles and dilificulty in swallowing; while 
in overdose violent convulsions arc produced. The cerebral con- 
volutions remain unaffected, but thtj important centres of the 
medulla oblongata arc stimulated. Not only is the rc.spiratory 
centre stimulated but the cardiac centre is acted upon both directly 
by the drug and indirectly for a time by the enormons rise in blood 
pressure due to the contraction of the arterioles all over the body. 
Ordinary dose.s liavc no effect upon the temperature but in over- 
dose the temperature rises during a convulsion. Strychnine is 
eliminated by the kidneys as strychnine and strychnic acid. It 
is excreted very slowly and therefore accumulates in the system. 

Therapeutics. — Strychnine is chiefly used as a stimulant. It is 
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indicated in paralyses (chiefly functional), and is most valuable in 
the treatment of post-diphlhcritic paralysis. In piogressive le^id 
palsy, beri-beri, and the pamb^sis following acute alcoholism, fairly 
large doses are useful. In pneumonia and other acute cliscase, 
where the patient is liable to sudden collapse, a hypodermic in- 
ection of strychnine will often save the iiatieiit'.s life. In collapse 
ollowing severe haemorrhage and in sudden and accidental arrest 
of the heart or respiration during chloroform narcosis an intra- 
muscular injection of gr. of the hyclrochlnride may stimulate 
the cardiac action. In acute opium poisoning strt'chriinc is very 
valuable. Jt is a physiological antagoni.st of chloral hydrate, 
morphine and phy.sostigmine. and may be given in poisoning by 
these drugs. In dyspnoea due to emphysema, phthisis and asthma, 
strychnine is of service, given intcrnsilly in doses of i to 3 minims 
of the liquor. The syrup of iron, quinine and strychnine is used as 
a tonic. 

Toxicology , — ^The symptoms of strychnine poisoning usually 
appear within twenty minutes of the ingestion of a poisonous dose, 
starting with an uneasy sensation, stiffness at the back of the n(TU, 
twitcliing of the muscles and a feeling of impending suffocation. 
The patient is then seized with violent convulsions of a tt'tanic char- 
acter; the arms are .stretched out, re.spiralion impeded, the mu.scles 
are rigid, the body is thrown into opisthotonos, i.e, it rests Ikiw- 
form on the head and the heels (occasionally the body is flexed 
forward [emprosthotonos], the t*yes remain wide open "and fixed, 
and the mouth is drawn aside [risus savdonicus). After a minute 
the muscles relax, and the patient sinks back exhausti^d, conscious- 
nes.s being preserved throughout. Any noise, a draught of air or 
a touch may cause a convulsion. If the ease is about to terminate 
fatally the spasms rapidly succeed each other and death iisiially 
occurs within two hours, cither from asphyxia produced by spasm 
of the respiratory mu.scles or more rarely from exhaustion. After 
death the po.sition of the body may or may not Ix' flexed ; usually 
rigor mortis dcNclops rapidly. In cases which recover the con- 
vulsions diminish in severity, leaving the patient exhausted. Com- 
plications arc infrequent. 'Phe average fatal dose for an adult 
IS 1.5 grs., but death has resulted in hventy minutes from i grain. 
On the other liand, n'covery lias taken jilace after 5 and lo and evt'ii 
20 grains hav(^ been swallowcxl, but in the latter case an emetic was 
at onc(^ administered. Idiosyncrasy plays a considerable part in 
determining the effects, some'pcople being particularly su8ccqitit)le ; 
death has occurred in five minute.s from the* ai)pearanee of the first 
symptoms, but when a narcotic has been administered at the .same 
time as the poison the development is proportionately slow. Tetanus 
re.sembles strychnine poisoning, but the drv(‘lo])ment of the sym]>- 
toms in tetanus is usually much slower, death rarely occurring 
within 2.| hours. In strychnine poi.soning trismus or lockjaw is 
generally secondary to spasm of the othi'i* muscles, whih? in tetanus 
it is usually the first symptom, no rcflaxation taking place between 
the spasms. 

Tin* treatment of strychnine poisoning is to immediately evacuate 
the stomach with a stomach-pump or emetic, chloroform being 
administered to allay the spasms. If the patient can .su-allow, 
draughts of water containing tannic acid may be gix'en. Nitrite of 
amyl inhalations are useful in t lie early stag^es when the respiratory 
muscles are fretdy movable, ('hlofal and potassium bromide 
may be given as physiological anliodttts. If death from asphyxia 
appears imminent artificial re.spi ration may be re.sorte(l to. 

STRYETENSK, or Sryetensk, a Tossack village of Asiatic 
Russia, in the province of Transbaikalia, 231 m. by rail E. 

! of Chita, and a terminus of the Trans-Siberian railway. It 
is situated on both banks of the river Shilka, and its population 
of 8500 rises to over 10,000 during the season of navigation, 
Stryetensk has steam flour-mills and soap works. 

STRYPE, JOHN (ib43''i737), English historian and biographer, 
was born in Houndsditch, London, on the ist of November 
1643. He was the son of John Strype, or van Stryp, a member 
of a Brabant family who, to escape religious persecution, settled 
in London, in a place aftcTwards known as Strype’s Yard in 
Petticoat Lane, as a merchant and silk throwster. The younger 
John was educated at St Paul’s School, and on the 5th of July 
1662 entered Jesiw College, (Cambridge; thence he proceeded 
to Catherine Hall, where he graduated B.A. in 1665 and M.A. in 
1669. On the T4th of July of the laiter year he became perpetual 
curate of Theydon Bois, Essex, and a ft^w months afterwards 
curate and lecturer of Leyton in the same county. He was never 
instituted or inducted to the living of Leyton, but in 1674 he 
was licensed by the bishop of London to preach and expound 
the word of God, and to perform the full office of priest and 
curate while it was vacant, and until hi.s death he received the 
profits of it. In 1711 he obtained from Archbishop Tenison 
the sinecure of We.st Tarring, Sussex, and he discharged the 
duties of lecturer at Hackney from 1689 till 1724. At the latter 
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place he spent his last j-ears with a married granddaughter, 
the wife of a surgeon, Thomas Hanis, dying there on the iith 
of December I 737 > age of ninety-four. He was buried 
in the church at Leyton. 

Tlirough his friendship with Sir William Hicks Strypc obtained 
access to the papers of Sir Michael Hicks, secretary to Lord Burghley, 
from which he made extensive transcripts; he also carried on an ex- 
tensive correspondence with Archbishop Wake and Bishops Burnet, 
Atterbury and Nicholson. The materials thus obtained formed the 
basis of his historical and biographical works, wliich relate chiefly 
to the period of the Reformation. The greater portions of his 
original materials have been preserved, and arc uicludcd in the 
Lausdowne manuscripts in the British Museum. His works can 
scarcely be entitled original compositions, his labour having consisted 
chiefly in the arrangement of his materials, but on this very account 
they are of considerable value as convenient books of reference, 
easier of access and almost as trustworthy as the original documents. 
The most important of Strype's works are the Memorials 0/ Thomas 
Cranmer, Archbishop of Canterbury, i6g4 (cd. for the Eccl. Hist. 
Soc., in 3 vols., Oxford, 1848-1834; and in 2 vols. with notes by 
P. E. Barnes, London, 1853) ; Life of the learned Sir Thomas Smith 
(1698) ; Life and Acts of John Aylmer ^ Lord Bishop of London (1701); 
Life of the learned Sir John Chehe, tvith his Treatise on Superstition 
(1705) ; Annals of the Reformation in England (4 vols. ; vol. i. 1709 
[reprint€id 1725], vol. ii. 1725, vol. iii. 1728, vol. iv. 1731; 2nd cd., 
1735* 4 vols.; 3rd ed., 173b 1738, 4 vols.); Life and Acts of Edmund 
Grindal, Archbishop of Canterbury (1710), of Matthew Parker , 
Archbishop of Canterbury {1711), and of John Whitgift, Archbishop 
of Canterbury (1718) ; An Accurate Edition of Stow's Survey of London 
(1720), a valuable edition of Stow, although its interference with 
the original text is a method of editing which can scarcely be 
reckoned fair to the original author; and Ecclesiastical Memorials 
(3 vols., 1721; 3 vols., 1733)* His Historical and Biographical 
Works W’ere reprinted in 19 vols. at the Clarendon Press, Oxford, 
between 1812 (Cranmer) and 1824 (Annals). A general index 
by K. F. Laurence in 2 vols. was added in 1828. Strype al.so 

E ublished, besides a number of single sermons, an edition of Jolin 
ightfoot's Works (1684); and in 1700 Some genuine Remains of 
John Lightfooi . . . with a large preface concerning the author, 

STUART, ARABELLA (1575-1615), daughter of Charlc.s 
Stuart, earl of Lennox, younger brother of Lord Darnlcy 
and of Elizabeth, daughter of Sir William Cavendish and 
** Bess of Hardwick,” i.s interesting historically as having been 
(by .strict pedigree) next in succession to James VL of Scotland 
to the thrones of England and Scotland, after Queen Elizabeth. 
Her father’s mother was Margaret Douglas, the daughter of 
Henry VII. ’s daughter, Queen Margaret of Scotland, and the 
earl of Angus. She was born in 1575 and early became the 
centre of the intrigues of those who in Elizabeth’s reign refused 
to accept James as her successor. Various suitors for her hand 
were proposed, including Henry IV. of France, the earl of North- 
umberland, and Esm6 Stuart, duke of Lennox, In 1590 a plot 
w'as formed by the moderate section of the Roman Catholics 
of marrying her to Ranuccio, eldest son of the duke of Parma, 
w^ho was descended from John of Gaunt, and of raising her 
with Spanish support to the throne. She was in consequence 
regarded with suspicion and disfavour by Elizabeth and closely 
watched and guarded at Hardwick by the dowager countess of 
Shrewsbury. In 1602 the queen’s suspicions were increa.sed 
by the discovery of a plot to marry Araliella to Edward, eldest 
son of Lord Beauchamp, who as grandson of Edward Seymour, 
earl of Hertford, and of Lady Catherine Grey (younger .sister 
of Lady Jane Grey), was heir to the throne after Elizabeth 
according to the will of Henry VIII. According to other 
accounts the intended husband was Thomas Seymour, a younger 
son of the earl of Hereford. Arabella entered with ardour into 
the project, and planned an escape from Hardwick with the aid 
of her chaplain Starkey, who after its failure committed suicide. 
In December she wrote secretly to Lord Hertford proposing 
her marriage with his grandson, but the latter immediately 
informed the council. In February 1603 another attempt 
at escape failed, and she was then transferred to the care of 
the earl of Kent at Wrest House. The anxiety and anger 
aroused by her conduct was reputed to be the cause of Elizabeth’s 
death the same year. When James I. had gained secure 
possession of the throne, Arabella was received at court and 
treated with favour, and she showed her fidelity to James by 
revealing a communication made to her by the conspirators 


in the Main and Bye Plots, in which her name had been used 
without her sanction. Every effort, however, was made to 
prevent her marriage. She is described at this time by Scaramelli, 
Venetian secretary in London, as ‘‘of great beauty and remark- 
able qualities, being gifted with many accomplishments, among 
them being the knowledge of Latin, French, Spanish, Italian, 
loesides her native English as having “very exalted ideas, 
having been brought up in the firm belief that she would succeed 
to the crown,” as limited in means, of the Puritan persuasion, 
and very proud, insisting on a precedence over the princesses, 
though ordered back by the master of the ceremonies and 
in consequence being expelled from the court. A little later 
she is called “ a regular termagant ” and in 1607 “ not very 
beautiful.” ^ In December 1609 she planned an escape with 
Sir George Douglas to Scotland, apparently with a view of 
arranging a marriage with Stephen Bogdan, pretender to 
Moldavia, and on the scheme being discovered she was arrested. 
She was, however, restored to favour, granted a pension of 
£1600 a year by James, and given 10,000 crowns to pay her 
debts. But on the 2nd of February 1610 she became engaged 
to William Seymour, younger brother of Edward, and grandson 
of Lord Hertford, a suitor especially forbidden by James. A 
promise was exacted from them by the privy council that they 
would not marry without the king’s consent, but nevertheless 
they were secretly married on the 22nd of June at Greenwich. 
Immediately it wets known the culprits were imprisoned, 
Arabella at Lambeth and her husband in the Tower. In 1611 
she was placed in charge of the bishop of Durham. Her applica- 
tion for a writ of habeas corpus was refused, and on the i6th 
of March she left London, i)rogressing however,, on account of 
illness and prostration, only as far as Barnet. She escaped on 
the 3rd of June 1611 disguised in man’s clothing, and succeeded 
in getting on board a ship bound for Calais. Meanwhile her 
husband had also effected his escape and was sailing towards 
the French coast. Their two ships, were drawing together 
when “a great wind arose and prevented them from seeing 
each other ever more.” ^ Soon afterwards the unfortunate 
Arabella w^as captured and brought back to the Tower, where 
siie spent the rest of her unhappy career. James was deaf to 
all intercession in her favour, and is reported to have answered 
the queen when pleading for her that “ she had eaten of the 
forbidden fruit.” In November 1613 a new plot for her escape 
failed. Abandoning at last all hope she sank into melancholy, 
ill health, and, according to some accounts, in.sanity, and 
died a victim to state policy on or about the 25th of September 
1615. She was buried in the tomb of Mary Queen of Scots in 
Henry VII.’s chapel in Westminster Abbey. There appears to 
be no support for the statement that a child was born to her. 

Her husband, after awaiting her in vain at Ostend, went on 
to Paris. He returned to England in 1616 after his wife’s 
death and was restored to favour. He married in 1618 Frances, 
daughter of Robert Devereux, earl of Essex, became earl of 
Hertford by the death of his grandfather in 1621, and marquess 
in 1640. He took an active part in the civil war in Charles I.’s 
reign, was governor of the prince of Wales, and at the Restoration 
the dukedom of Somerset was revived in his favour. He died 
in 1660, and, on the failure of his male descendants in the person 
of his son John, 4th duke, the dukedom of Somerset passed to 
the descendants of his brother, Francis, Baron Seymour of 
Trowbridge, and, on the extinction of the latter’s male line to 
the elder branch of the Seymour family, descended from Sir 
Edward Seymour of Berry Pomeroy, Devon. 

Sec also The Life and Letters of Arabella Stuart, by E. T. Bradley 
(1889), which supersedes the Life by K. Cooper (1806). 

STUART, GILBERT (1755-1828), American artist, was bom 
at North Kingstown, Rhode Island, on the 3rd of December 
1755. studied at Newport, Rhode Island, with Cosmo 
Alexander, and went with him to Scotland, but returned to 
America after Alexander’s death and obtained many portrait 

^ Cat. of State Papers^ Venetian, ix, 541. x. 42, 514. 

B Lotti, Venetian secretary, writing on the 23rd of June, 
Athenaeum, vol. 97, ii. 353. 
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commissions. In 1775 he went to England, and became a 
pupil of Benjamin West in 1778. His work, however, shows 
none of the mflupce of West, and after four years Stuart set 
up a studio for himself in London, meeting with much success. 
Living beyond his means, he got into financial difficulties, and in 
1788 escaped to Dublin. In London he had painted George HI. 
and the future George IV., and in Paris had painted Louis XVI., 
and his success was no less great in Ireland. After five 
years he left Ireland for his native land in order to paint General 
Washington, who was said to be the only person in whose 
presence Stuart found himself embarrassed, and his first por- 
trait Stuart felt was a failure; but Washir gton sat to him again, 
the result being the ‘‘ Athenaeum ” head on an unfinislied canvas, 
showing the left side of the face. This remains the accepted 
likeness of Washington, of whom he also painted a full-length 
for Lord Lansdowne ; of each of these portraits he executed many 
replicas. Among his portraits are those of Presidents Washing- 
ton, John Adams, Thomas Jefferson, James Madison, James 
Monroe, John Jay, John Quincy Adams, Governor Winthrop, 
Generals Gates and l^ox, Bishop White, Chief Justice Shippen, 
John Singleton Copley, Sir Joshua Reynolds, Benjamin West, 
Lords Clinton, Lyndhurst, and Inchiquin, Sir Edward Thornton, 
Mme Patterson-Bonaparte and Horace Binney. Stuart’s 
original colouring and technique, and his insight into character, 
make him not only one of the few great American artists, but 
one of the greatest portrait painters of his time. He settled at 
Boston in 1805, and died there on the 27th of July 1828. 

See George C. Mason, Lt/fi and Works of Gilbert Stuart (New York, 
x879)- 

STUART, JAMES EWELL BROWN (1833-1864), American 
soldier, was bom in Virginia on the 6th of Februaty 1833 and 
entered West Point military academy in 1850. Commissioned 
in 1854 second lieutenant of cavaln^ he saw considerable servdcc 
in Indian warfare, and took part also in the repression of civil 
disorder in Kansas. In 1855 he had married a daughter of 
Colonel Philip St George Cooke, who was regarded as the most 
capable cavalry officer in the United States service, and gave 
his son-in-law the benefit of his experience and judgment. In 
1859 Stuart, while staying in Washington on official business, 
was sent to assist Colonel R. E. Lee in the suppression of the 
John Brown raid on Harper’s Fcny% Two years later the 
Civil War presaged by the Kansas troubles and John Brown’s 
expedition broke out, and when Virginia seceded Stuart resigned 
his commission in the United States army to sliarc in the defence 
of his state. IIc had resigned as a lieutenant — a notification 
of his promotion to captain had a<^lually crossed his letter of 
resignation in the post — but trained officers, especially of cavalry, 
were so scarce that he was at once made a colonel. With very 
little delay, and with the scantiest of formal training, his 
regiment was mustered into the Confederate army, and assigned 
to Joseph Johnston’s force in the Shenandoah Valley. His men 
were mounted on their own horses, knew the country thoroughly, 
and in his capable hands soon made themselves proficient in 
outpost duty. In the opening campaign Stuart’s command 
acted as a screen to cover Johnston’s movement on Manassas, 
and at the first battle of Bull Run which followed, Stuart dis- 
tinguished himself by his personal bravery. During the autumn 
and winter of t86i he continued his outpost service and was 
somewhat severely handled by General Ord’s force at the action 
of Dranesville. He was now promoted brigadier-general and 
placed in command of the cavalry brigade of the army of 
Northern Virginia. Just before the Seven Days’ Battle (q.v,) 
he was sent out by Lee to locate the right flank of McClellan s 
army, and not only successfully acliieved his mission, but rode 
right round McClellan’s rear to deliver his report to Lee at 
Richmond. After the battle of Gaines’s Mill on the 27th of June 
Stuart’s cavalry raided McClellan’s abandoned line of communi- 
cation with White House, and his dismounted riflemen, aided 
by a light howitzer, successfully engaged a Federal gunboat 
on the Pamunkey. But such romantic and far-ranging raids on 
this occasion, as'on several others, contributed little or nothing 
to the success of the army as a whole. In the next campaign. 
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it is true, Ive had the good fortune, in his raid agamst General 
rope $ communications, not only to burn a great quantity of 
stores, but also, what was far more important, to bring off 
the headquarters* staff document of the enemy, from which 
L«e was able to discover the strength and positions of his oppo- 
nents in detail. Stuart, now a major-general and commander 
of the cavalry corps, was present at the second battle of Bull 
Run, and during the Maryland campaign he brilliantly defended 
one of the passes of South Mountain (Crampton’s Gap), thus 
enabling Lee to concentrate his disseminated army in time to 
meet McClellan’s attack. After this battle the indefatigable 
troopers embarked upon a fresh raid, whicli, though without any 
definite object, had its value as an assertion of unbroken courage 
after the quasi-defeat of Sharpsburg, and in addition wore out 
the Federal cavalry in vain efforts to pursue him. On this 
occasion the swift Virginians covered 80 miles in 27 hours and 
escaped with the loss of but three men. At Fredericksburg 
Stuart’s cavalry were as usual in the flank of the army, and his 
horse artillery under Major Pelham rendered valuable service 
in checking Franklin s attack on Stonewall Jackson’s corps by 
diverting a whole infantry division that formed part of Franklin’s 
command. At Chanccllorsville Stuart w'as specially appointed 
by Lee to take over command of the 11. army corps after 
Jackson had been wounded, and though unused to commanding 
so large a force of all arms he acquitted himself so well in the 
second day’s fighting that many considered that a grave injustice 
was done to him by the promotion of Major-General Ewell, 
Jackson’s principal lieutenant, to fill the position left vacant 
by Jackson’s death. The next campaign, Gettysburg, was 
preluded by the cavalry battle of Brandy Station, in which for 
the first time the Pederal cavalry showed themselves worth)' 
opponents for Stuart and his men. The march to the Potomac 
was screened by the cavalry corps, wliich held the various ap- 
proaches on the right flank of the army, but at the crisis of the 
campaign Stuart was absent on a raid, and although he attempted 
to rejoin Lee during the battle, he was met and checked some 
miles from the field by General Gregg, so that the skill and 
courage which might have turned the scale in favour of Lee on 
the first and second days of the great battle were employed only 
in covering his retreat. The cavalr)^ took part in the war 
of manoeuvre between Meade and Lee in the autumn of 
1863, and then went into winter quarters. Very shortly after 
the opening of the campaign of 1864 Stuart’s corps was drawn 
away from Lee’s army by the Union cavalry under Sheridan, 
and part of it, with which was Stuart himself, was defeated at 
Yellow Tavern on the loth of May. Stuart himself was killed. 

Stuart posses.sed the ardent and resolute character of the true 
cavalry leader, and although he was fortunate enough to com- 
mand brigades and regiments exclusively composed of men who 
were both born horsemen and natives of Virginia, and to be 
opposed, for the first two years, by docile but unenterprising 
squadrons which were recruited in a more ordinary way, yet it 
was undeniable that he possessed the gift, indeed the genius, 
of a great leader. That his energy was sometimes squandered 
on useless raids was but natural, considering the character of 
his forces, but in regard to his performances in the more exhaust- 
ing and far more vital service of security and reconnaissance, 
General Johnston could ask “ How can I sleep unless he is on the 
outpost ? ” and General I.ce could say ** He never brought me a 
false report.” Stuart preserved under all circumstances the 
gaiety of a cavalry subaltern and the personal character of an 
earnest Christian, and the army regarded his loss as almost as 
heavy a blow to the Confederate cause as that of Jackson. 

See Life by H. B. McClellan (1885). 

STUART, SIR JOHN, Count of Ma^a (1759-JS15), British 
lieutenant-general, was born in Georgia. His father, Colonel 
John Stuart, was superintendent of Indian affairs in the southern 
district, and a prominent royalist in the War of Independence. 
Educated at Westminster School, young Stuart entered the 
3rd Foot Guards in 1778, and almost immediately went to 
America with his regiment. He was present at the siege of 
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Charleston., the battles of Camden and Guildford court-house 
and the surrender of Yorktown, returning a regimental lieu- 
tenant and an army captain; as was then usual in the Guards, 
len years later, as captain and lieutenant-colonel, he 
present with the duke oi York’s army in the Netherlands 
and in northern ¥ranoe. He took part in the sieges and 
battles of the 1793 campaign, Valenciennes, Lincelles, Dunkirk 
and Lannoy. In the following year, now at the head of his 
battalion, he was present at Landrecies and at Pont-i-Chin 
or Tovxmay, and when the tide turned against the allies, he 
share(l with his guards in the discomforts of the retreat. As 
a brigadier-general he served in Portugal in 1796, and in 
Minorca in 1799. At Alexandria, in 1801, his handling of his 
brigade called forth special commendation in general orders, 
and a year later he became substantive major-general. After 
two years in command of a brigade in Kent, Stuart went with 
Sir james Craig to the Mediterranean. The English were 
employed along with lacy’s Russians in the defence of the king- 
dom of Naples, but Austerlitz led to the recall of the Russian 
contingent, and the British soon afterwards evacuated Italy. 
Thus exposed, Naples fell to the advancing troops of Mass 4 na, 
but Gaeta still held out for King Ferdinand, and Mass 4 na’s 
main force soon became locked up in the siege of this fortress. 
Stuart, who was in temporary command, realized the weakness 
of the French position in Calabria, and on the ist of July 1806 
swiftly disembarked all his available forces in the Gulf of S. 
Euphemia. On the 4th the British, 4^00 strong, won the cele- 
brated victory of Maida over Reynier’s detachment. Nothing, 
however, was" done to follow up this success, as Stuart was 
too weak to shake Mass 4 na’s foothold in Naples. After besieging 
and taking the castle of Scylla, the little force returned to 
Messina. Besides the dignity of count of Maida from the court 
of Palermo, Stuart received the thanks of parliament and an 
annuity of ^1000, as well as the K.C.B. Superseded by two 
other generals. Fox and Moore, the latter of whom was his junior, 
Stuart came home in 1806. A year later, however, as a lieu- 
tenant-general, he received the Mediterranean command, which 
he held until t8to. His operations were confined to south 
Italy, where Murat, king of Naples, held the mainland, and the 
British and Neapolitan croops held Sicily for the Bourbon king. 
Of the events of this time may be mentioned the failure to 
relieve Colonel Hudson I^we at Capri, the expedition against 
Murat’s gunboats in the bay of Naples and the second siege of 
Scylla. The various attempts made by Murat to cross the 
straits uniformly failed, though on one occasion the French 
actually obtained a footing in the island. In 1810 Stuart 
returned to England. He died at Clifton in 1815. Two months 
previously he had received the G.(\B. 

STUART, JOHN MCDOUALL (i8i8-i866), South Australian 
explorer, was bom at Dysart in Fileshirc, Scotland, in 1818, and 
arrived in the colony about 1839. He accompanied Captain 
Sturt’s 1844-1845 expedition as draughtsman, and between 1858 
and 1862 he made six expeditions into the interior, the last of 
which brought him on the 25th of July to the shores of the Indian 
Ocean at Van Diemen’s Gulf, at the mouth of the Adelaide 
River. Stuart was not the first to cross the island continent 
from south to north ; that honour belongs to the Burke and Wills 
expedition, which reached the Gulf of Carpentaria on the 6th of 
February i86t. Stuart returned to Adelaide exhausted and 
broken, and never recovered from the effects of the great priva- 
tions which he suffered. He returned to England, where he 
died on the 5th of June 1866. Stuart was rewarded with 
£3000 and a grant of 1000 sq. m. of grazing country in the 
interior rent free for seven years. His name ;s perpetuated by 
Central Mount Stuart. 

STUART, MOSES (1780-1852), American biblical scholar, 
was bom in Wilton, Connecticut, on the 26th of March 1780. 
He was reared on a farm; graduated with highest honours at 
Yale in 1799; in 1802 was admitted to the Connecticut bar, 
and was appointed a tutor at Yale, where he remained for two 
years; and in 1806 became pastor of the Centre (Congrega- 
tional) Church of New Haven. In 18x0 he was appointed 


^ professor of sacred literature in the Andover Theological Semin- 
ary, organized in 1808. Here he succeeded Eliphalet Pearson 
(1752-1826), the first preceptor of Phillips (Andover) Academy 
and in 178^1806 professor of Hebrew and Oriental languages 
at Harvard. Stuart himself then knew hardly more than the 
elements of Hebrew and not very much more Greek than Hebrew ; 
in 1810-1812 he prepared for the use of his students a Hebrew 
grammar which they copied day by day from his manuscript; 
in 1813 he printed his Grammar , which appeared in an enlarged 
form, with a copious syntax and praxis,” in 1821, and was 
republished in England by Dr Pusey in 1831. He gradually 
made the acquaintance of German works in hermeneutics, 
first Schleusner, Seiler and Gesenius, and taught himself Ger- 
man, arousing much suspicion and distrust among his colleagues 
by his unusual studies. But his recognition soon came, partly 
as a result of his Letter to Dr Channing on the Subject of Religious 
Liberty (1830), but more largely through the growing favour 
shown to German philology and critical methods. In 1848 he 
resigned his chair at Andover. He died in Andover on the 
4th of January 1852. He has been called the “ father of 
excgetical studies in America.” He contributed largely by his 
teaching to the renewal of foreign missionary zeal — of his 1500 
students more than 100 became foreign missionaries, among 
them such skilled translators as Adoniram Judson, Elias Riggs 
and William G. Schauffler. 

Among his more iiimortant publications were : Winer's Greek 
Grammar of the New Testament (1H25), with Edward Robinson; 
Commentary on the Epistle to the Hebrews (1827 1828); Commentary 
on the Epistle to the Romans (1832); Commentary on the Apocalypse 
(1845); Miscellanies (1846); Gos<‘nius's Hebrew Grarnmar (1846), 
a version which involved Stuart in a long controversy with T. J. 
Conant, the earlier, and possibly more scholarly, translator of 
Gesenius; Commentary on Ecclesiastes (1851), and Commentary on 
the Hook of Proverbs (1852). 

Se<» the memorial sermons by Edwards A. Park (Boston, 1852) 
and William Adams (New York, 1832). 

STUBBS [Stubbe], JOHN {c, 1543-1591), English pamphleteer, 
was born in Norfolk about 1543. He was educated at Trinity 
College, Cambridge, and after studying law at Lincoln’s Inn, 
took up his residence at Thelveton, Norfolk. His views were 
Puritan, and he regarded with disgust the negotiations for a 
marriage between Queen Elizabeth and the duke of Anjou. 
In 1579 he put his opinions into a pamphlet entitled The Dis- 
coverie of a Gaping Gulf whereinto England is like to be Swallowed 
by another French Marriage, Tlie circulation of this pamphlet 
was prohibited, and Stubbs, his printer, and publisher were 
tried at Westminster, found guilty, and sentenced to have their 
right hands cut off. The printer was subsequently pardoned, 
but in the case of Stubbs and his publisher the sentence was duly 
carried out. Stubbs protested his loyalty from the first. His 
right hand having been cut off, he removed his hat with his left, 
and cried ** God Save the Queen I ” before fainting away. He 
was subsequently imprisoned for eighteen months. On being 
released he continued to write, publishing, among other pam- 
phlets, a reply to Cardinal Allen’s Defence of the English Catholics. 
He died in 1591 at Havre, France, where he seems to have gone 
to volunteer for military service under Henry of Navarre. 

STUBBS [Stubbes], PHILIP {c. 1555-^. 1610), English 
pamphleteer, was bom about 1555. He is reputed to have been 
a brother or near relation of John Stul)l.)s {q,v.). He was 
educated at Cambridge and subsequently at Oxford, but did not 
take a degree, spending the greater portion of his time travelling 
about the country. He started writing about 1581, and in 1583 
published The Anaiomie of Abuses. This (consisted of a virulent 
attack on the manners, customs, amusements and fashions of 
the period, and is still valuable for its copious information on 
those matters. In 1591 Stubbs published A Christal Glass for 
Christian Women, of which at least seven editions were called 
for, and he followed this with other semi-devotional works. 
He died, probably, about 1610. 

STUBBS, WILLIAM (1825-X90X), English historian and bishop 
of Oxford, son of William Morley Stubbs, solicitor, of Knares- 
borough, Yorkshire, was bom on the 21st of June 1825, and 
was educated at the Ripon grammar school and Christ Church, 
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Oxford, where he graduated in 1848, obtaining a first-class in 
classics and a third in mathematics. He was elected a fellow of 
Trinity College, and held the college living of Navestock, Essex, 
from 1850 to 1866. He was librarian at Lambeth, and in 1862 
was an unsuec^essful candidate for the Chichele professorship 
of modern history at Oxford. In 1866 he was appointed regius 
professor of modern historv' at Oxford, and held the chair until 
1884. His lectures were thinly attended, and he found them 
grievous interruptions to his historical work. Some of his 
statutory lectures arc published in his Lectures on Mediaeval and ! 
Modern History. He was rector of Cholderton, Wiltshire, from 
1875 to 1879, when he was appointed a canon of St Paul’s. 
He served on the ecclesiastical courts commission of 1881-188;^, 
and wrote the weighty appendices to the report. On the 25th 
of April 1884 he was consecrated bishop of Chester, and in 
1889 was translated to the see of Oxford. 

Until Bishop Stubbs found it necessary' to devote all his time 
to his episcopal duties, he pursued historical study with un- 
remitting diligence. He rejected the theory of the unity and 
continuity of history so far as it would obliterate distinctions 
between ancient and modern history, holding that, though work 
on ancient history is a useful preparation for the study of inodtTn 
history', either may advantageously be studied apart. He urged 
that history is not to be treated as an exact science, and tliat 
the effects of individual character and the operations of the 
human will necessarily render generalizations vague and conse- 
quently useless. While pointing out that history has a utility 
as a mental discipline and a part of a liberal education, he recom- 
mended its study chiefly for its own sake, for the truth’s sake 
and for the pleasure which it brings. It was in this spirit that 
he \vor!:.o(l ; and his intellectual character was peculiarly fitted 
for his work, for he was largely endowed with the faculty of 
judgment and with a genius for minute and critical investigation. 
He was eminent alike in ecclesiastical history, as an^ editor of 
texts and as the historian of the English (‘onstitution. ITis 
right to be held as an authority on ecclesiastical history was 
proved in 1858 by his Registrum sacrum angUcanum, which sets 
forth episcopal succession in England, by many other later 
works, and particularly by hi.s share in Councils and Ecclesiastical 
Documents f edited in co-operation with the Rev. A. W. Haddan, 
for the third volume of which he was specially responsible. Ilis 
place as a master in critical scholarship and historical exposition 
is decided beyond debate by the nineteen volume.s which he edited 
for the Rolls s(;ries of Chronicles and Memorials. It is, however, 
by IxiSi.'Consiiiutional History of England that he is most widely 
known as a historian. Tlie appearance of this book, which 
traces the development of the English constitution from the 
Teutonic invasions of Britain till 1485, marks a distinct step in 
the advance of English historical learning. Specialists may here 
and there improve on a statement or a theory, but it will always 
remain a great authority, a monument of patient and exhaustive 
research of intellectual power, and of ripe and disciplined 
judgment. Its companion volume of Select Charters and other 
Illustrations of English Constitutional History^ admirable in 
itself, has a special importance in that its plan has been 
imitated with good results both in England and the United 
States. 

Bishop Stubbs belongs to the front rank of historical scholars 
both as an author and a critic. Among Englishmen at least he 
excels all others as a master of every department of the historian’s 
work, from the discovery' of materials to the elaboration of well- 
founded theories and literary production. He was a good 
palaeographer, and excelled in textual criticism, in examination 
of authorship, and other such matters, while his vast erudition 
and retentive memory made him second to none in interpretation 
and exposition. His carefulness was exemplary, and his refer- 
ences are always exact. His merits as an author are often judged 
solely by his Constitutional History. The learning and insight 
which this book displays are unquestionable ; it is well planned, 
and its contents are well arranged; but constitutional histor}^ 
is not a lively subject, and, in spite of the skill with which 
Stubbs handled it and the genius displayed in his narrative 


chapters, the book does not afford an adequate idea of his place 

fvK What that is cannot he detenmned 

takmgjntaaOTjr the prvfaces to some of the volumes 
whi(h he edited for the Rolls senes. Several of them c'.ontain 
monographs on parts, or the whole, of the author’s work, written 
with remarkable literary" skill. In these his language Is vigorous 
and dignified; he states the results of his labour and thought 
with freshness and lucidity; tells numberless stories in a most 
delightful manner, and exhibits a wonderful talent for the repre- 
sentation of personal character; the many portraits of historic 
persons of all orders which he draws in these prefaces are as 
brilliant in execution as they are exact and convincing. Among 
the most notable exan^ples of his work for the Rolls series are 
the prefaces to Roger of lloveden, the (Jesia regum of William 
of Malmesbury, the Ces/a Henri ci IL, and the Memorials of St. 
Dunstan. Both in England and America Bishop Stubbs was 
universally acknowledged as the head of all English historical 
scholars, and no English historian of his time was held in equal 
honour in European countries. Among his many distinctions 
he was D.T). and hon. D.C.L. of Oxfonl, LL.D. of (Cambridge 
and Edinburgh, Doctor in utroque jure of Heidelberg; an 
bon. member of the university of Kiev, and of the Prussian, 
Bavarian and Danish academics; he received the Pnissian 
( rder Pour le merite^ and was corresponding member of the 
Academic des sciences morales et politiques of the French 
Institute. 

Stubbs was a High Churchman whose doctrines and practice 
were grounded on learning and a veneration for antiquity. His 
opinions were received W'ith marked rcspc^ct by his brother pre- 
lates, and he a(t(‘d as an assessor to the archbishop in th<' trial 
of the bishop of Lincoln. His tastes were those of a student, 
and he did not disguise his dislike of public functions and the 
constant little journeys wbi<‘h take up so much of a bishop’s 
time. Nevertheless he fulfilled all his episcopal duties with 
diligence, and threw all bis heart into the performance of those 
of a .spe<Mally spiritual nature, such as his addn*sses at confirma- 
tions and to those on whom he conferred orders. As a niler of 
the Church he show(‘d wisdom and courage, and disregarded 
any effort to influence his policy by clamour. In character he 
was modest, kind and sympathetic, ever ready to Jiclp and 
encourage serious students, generous in his judgment of the 
works of others, a most cheery companion, full of wit and 
humour. Ilis wit was often used as a weapon of defence, for 
he did not suffer fools gladly. An attack of illness in N()v<‘mlxT 
T900 seriously impaired his health. He was able, however, to 
attend the funeral of Queen Victoria on the 2nd of Eebnuir\' 
1901, and preached a remarkable sermon bc^fore the king and 
the German emperor on the following day. His illness became 
critical on the 2olh of April, and lie died on the 22nd. In 
1859 he had married Catherine, daughter of John Dollar, of 
Navestock, and had a numerous family. 

See Letters of William Stubbs. Uishop of Oxford , ed. W. H. Hutton. 

(W. Hu.) 


STUCCO (Ital. stucco, adapted from O.H.G. stucchi, crust, piece, 
pat(*h, Ger, Stiick, piece, allied to stock), a kind of plaster 
used for the covering of walls, or for decorative or ornamental 
features such as cornices, mouldings, &c., or for ceilings. The 
stucco used as an exterior covering for brick or stone work 
is coarse; a finer kind is used for decorative purposes. (St?e 
Plaster-Work.) 

STUCK, FRANZ (1863- ), G<*rman painter, was bom at 

Tettenweis, in Bavaria, and received his artistic training at the 
Munich Academy. He first made a name with his illustrations 
for Fliegende Blatter ^ and vignette designs for programmes and 
book decoration. He did not devote himself to painting till after 
1889, the year in which he achieved a marked success with his 
first picture, “ The Warder of Paradise.’* His style in painting 
is based on a thorough mastery of design, and is sculptural 
rather than pictorial. His favourite subjects are of mythological 
and allegorical character, but in his treatment of time-worn 
motifs he is altogether unconventional. A statuette of an 
athlete, bronze casts of which arc at the Berlin and Budapest 
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national gilUcr JOS and the Hamburg Muscunif affords convincing 
proof of bis talent for plastic art, Amo zg his paintings the best 
krwwTi arc Sin ” and “ War,” at the Munich Pinakothek, 
“ The Sphinx,” “ The Crucifixion,'’ ‘‘ The Rivals,” “ Paradise 
Oedipus,” ” Temptatien,” and “ Lucifer.” Though 
Stuck was one of the leaders the Munich Sezession, he enjoyed 
an appointment of professor at the academy. 

STUCLEY (or Stukei.y), THOMAS (^* 1525”! 578), English 
adventurer, son of Sir Hugh Stuclcy, of Affleton, near Ilfracombe, 
a knight of the body to King Henry VIII., was supposed by 
some of his contemporaries to have been an illegitimate son of 
the king. He was a standard-bearer at Boulogne from 1 547 to 
1550, entered the service of the duke of Somerset, and after his 
master's arrest in 1551 a warrant was issued against him, but he 
succeeded in escaping to Prance, where he served in the Prench 
army. His militar}^ talents brought him under the notice of 
]\Iontmorency, and he was sent with a letter of recommendation 
from Henry II. of France to Edward VI. On his arrival he 
proceeded on the i6th of September 1552 to reveal the French 
plans for the capture of Calais and for a descent upon England, 
the furtherance of which had, according to his account, been the 
object of his mission to England. Northumberland evaded the 
payment of any reward to Stucley, and sought to gain the friend- 
ship of the French king by pretending to disbelieve Stuclcy’s 
statements. Stucley, who may well have been the originator 
of the plans adopted by the French, was imprisoned in the Tower 
for some months. A prosecution for debt on his release in 
August 1553 compelled him to become a soldier of fortune once 
more, but he returned to England in Deccml^er 1554 in the 
train of Philibert, duke of Savoy, after obtaining security against 
his creditors. He temporarily improved his fortunes by marry- 
ing an heiress, Anne Curtis, but in a few months had to return 
to the duke of Savoy’s service. As early as 1558 he was sum- 
moned before tlie council on a charge of piracy, but was acquitted 
on the ground of insufficient evidence. In 1^62 he obtained a 
warrant permitting him to bring French ships into English ports 
although England and France were nominally at peace. With 
six ships, one of which was supplied by Queen Elizabeth, he 
started buccaneering against Prench, Spanish and Portuguese 
ships, though his commission was concerned with an expedition 
to Florida. Repeated remonstrances on the pari of the offended 
powers compelled Elizabeth to disavow Stuclcy, who surrendered 
in J565, but his prosecution was merely formal. 

He had met Shane O’Neill at the English court in the winter 
of 1561-1562, and was employed in 1566 by Sir Henry Sidney in a 
vi:iii effort to induce the Irish chief to enter into negotiations 
with the government. Sidney desired to allow Stuclcy to 
purchase the eslattjs and office of Sir Nicholas Bagnall, marshal 
of Ireland, for £3000, but Elizabeth refused to permit the 
transaction. Undeterred by this failure, Stucley bought lands 
and the office of seneschal of Wexford from Sir Nicholas Heron, 
but in June 1568 he was dismissed, and in the next year im- 
prisoned in Dublin Castle on a charge of high trea on, but was 
released in October. He now offered his services to Fenelon, 
the French ambassador in London, and was thcn<’eforwar(j 
continuously engaged in schemes against Elizabeth. Philip 11 . 
invited him to Madrid and loaded him with honours. He was 
known at the Spanish court by the curious title of “ duke of 
Ireland,” and was established with a handsome allowance in 
a villa near Madrid. He was knighted in 1571, and prepared 
to become a member of a religious order of knighth(H)d His 
credit with Spain was seriously injured by another Irish malcon- 
tent, Mauri<‘c Gibbon, archbishop of Cassel; but Stuclcy, who 
now desired to leave Spain, only obtained his passports after 
Elizabeth had demanded his dismissal. He commanded three 
galleys under Don Jolin of Austria at the battle of Lepanto, 
His exploits restored him to favour at Madrid, and on the 2nd of 
March 1572 he was at Seville, offering to hold the narrow seas 
against the English with a fleet of twenty ships. In four years 
(1570-1574) he is said to have received over 27,000 ducats from 
Philip li. Wearied by the Spanish king’s delays he sought more 
serious assistance from the new pope, Gregory XIIL, who 


f aspired to wake his illegitiwaie soii^ Giacomo BuoncompagnOj 
king of Ireland, lie set sail from Civita Vecchia in March 
1578, but put into Lisbon, where he was to meet his confederate, 
James Fitzmauricc Fitzgerald, and to secure better ships before 
sailing for Ireland. There he was turned from his purpose by 
King Sebastian, with whom he sailed for Morocco. He com- 
manded the centre in the battle of Alcazar on the 4th of August 
1578, and was killed, in fair fight apparently, though tradition 
asserted that he was murdered by his Italian soldiers after the 
battle. 

Stucley*8 adventurous career made considerable impression on 
his contemporaries. A play generally assigned to George Peelc, 
The liattell of Alcazar , , . with the Death of Captain printed 

W Allde in 1594, was probably acted in 1592, and is perhaps 
identical with a i)oi>ular piece referred to by Heiislowe as Muley 
surnanied Ahdelmilech, It deals with Stucley 's arrival in Lisbon 
and his Moorish expedition, but in a long spetjcli before his death he 
recapitulates the events of his life. A later piece, The Tamous 
toyy of the Life and Death of Captain 7'homas Stukeley^ printed for 
Thomas Panycr (1603), which is possibly the Stewtley played, accord- 
ing to Hcnslowc, on the nth of December 1596, is a biographical 
piece dealing with successive cpisodirs, and seems to be a patchwork 
of older plays on Don Antonio and on Stuclcy. His adventures 
also form the subject of various ballads. 

There is a detailed biography of Stuclcy, based chiefly on the Kng- 
lish, Venetian and Spanish state papers, “jin K. Simpson’s edition 
of the 1605 play (School of Shakespeare, 1878, vol. i.), where the 
Stucley ballads are also printed. }?efercnct?s in contemjiorary 
poetry arc quoted by Dyce in his introduction to the Batlle of 
Alcazar in Peele's Works, 

STUD, (t) A number of horses kept for the purpose of breed- 
ing, also the place or establishment where they arc kept; 
similarly, a stud horse,” a stallion, “ stud groom,” the head 
groom of a stud, stud-book,” the register containing the pedi- 
gree of thoroughbred horses. The word in Old English is stod, and 
cognate forms are found in Icelandic and Danish, cf . also German 
Gestiit; steed, now a literary word for horse, meant in Old 
English {steda) a stud-horse, and is the same as stud in origin, 
The root to which the word is referred is sta-, to stand. A 
stud meant, therefore, an establishment. (2) A word which 
is used of many different objects, the primary meaning being a 
”prop” or support. The Old English word is sfudu, and cognates 
arc found in Danish, Swedish and Icelandic. The ultimate 
origin is also the root sta-, to stand. The chief applications of 
the term are as follows : in architecture, to a post ; quarter or 
upright in wocxlen partitions; to the transverse pieces of iron 
whiclj strengthen the links of a chain ; to a boss or knob inserted 
on a belt, collar, or piece of armour, often (lecoraled and forming 
an ornamentation; and, particularly, to a species of button, 
consisting of a rounded head, neck and flat base, used lor 
fastening a collar, shirt, &c. 

STUDER, BERNHARD (1794-1887), Swiss geologist, was born 
a Buren, near Berne, in August 1794. Although educated as 
a clergyman, he became o interested in geology at the university 
of Gottingen that he devoted his lif to its pursuit. He subse- 
quently studied at Freiburg, Berlin and Paris, and in 1816 was 
appointed teacher of mathematics and physics in the Berne 
Academy. In 1825 he published Beytrdge zueiner Monographie 
der Molasse, Later on he commenced his detailed investiga- 
tions of the western Alps, and published in 1834 his Ceologie der 
xvesilichen Schweizer-ALpen, In the same year, largely through 
his influence, the university of Berne was established and he 
became the first p ofessor of mineralogy . His Geologie der Schweiz 
in two vo1s.(i85i-t 853), and his geological maps of Switzerland 
prepared with the assistance of Arnold Escher von der Linth, 
are monuments of his research. In 1859 he organized the geo- 
logical survey of Switze land, being appointed president of the 
commission, and retaining this position until the close of his 
life. It has been remarked by Marcou that Studer was present 
at the first meeting of the Soci^t^ helv^licpie des sciences natur- 
elles at Geneva on the 6th of October 1815, and remained a 
member during 72 years. He was awarded the Wollaston 
medal by the Geological Society of London, 1879. He died at 
Berne on the 2nd of May 1887. 

Obituary by Jules Marcou, Ann, rep. amer, acad, set, for 1888. 
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STUKELEY, WILLIAM (1687-1765), English antiquan^, was 
bom at Holbcach, Lincolnshire, on the 7tli of November 1687, 
the son of a lawyer. After taking his M.B. degree at Cambridge, 
he went to London and studied medicine at St Thomas's 
Hospital. In 1710 he started in practice in Lincolnshire, 
removing in 1717 to London. In the same year he became 
a fellow of the Royal Society, and, in 1718, joined in the 
establishment of the Society of Anticiuaries, acting for nine years 
as its secretary. In 1719 he took his M.D. degree and in 1720 
became a fellow of the Royal College of Physicians, publishing 
in the same year h's first contribution to antiquarian literature. 
His principal work, an elaborate account ol Stonehenge, ap- 
peared in 1740, and he wrote copiously on other supposed Druid 
remains, becoming familiarly known as the ** Arch-Druid.” 
In 1729 he look holy orders, and, after holding two livings in 
Lincolnshire, was appointed rector of a parish in Bloomsbury, 
London. He died in London on the 3rd of March 1765. 

STUMPP, JOHANN (1500-1576), one of the chief witers on 
Swiss history and topography, was bom at Bruchsal (near 
Carlsruhc). He was educated there and at Strassburg and 
Heidelberg. In 1520 he was received as a cleric or chaplain 
into the order of the Knights Hospitallers or of St John of 
Jerusalem, was sent in 1521 to the preceptory of that order at 
Freiburg in Breisgau, ordained priest in Basel, and in 1522 placed 
in charge of the preceptory at Bub ikon (north of Rapperswil, 
in the canton of Zurich). But Stumpf soon went over to the 
Protestants, was p csent at the great Disputation in Berne 
(1528), and took part in the first Kappel War (1529). He had 
carried over with him most of his parishioners, whom he con- 
tinued to (‘.are for, as the Protestant pastor at Bubikon, till 1543, 
then becoming pastor at Starnmheim (same canton) till 1561, 
when he retired to Zurich (of which he had been made a burgher 
in 1548), where he lived in retirement till his death in 1576. In 
1529 he married the first of his four wives, a daughter of ilcinricb 
Brennwald (1478-1551), who wrote a work (still in MS.) on Swiss 
history', and stimuiated bis son-in-law to undertake historical 
studies. Stumpf made wide researches, with this object, for 
many years, and undertook also several journeys, of which that 
in 1544 to Engelberg and through the Valais seems to be the 
most important, perhaps because his original diary has been 
preserved to us. The fruit of his labours (<u)mplcted at the end 
of 1546) was published in 1548 at Zurich in a huge folio of 934 
j>ages (with many fine wood engravings, (’oats of arms, maps, 
ike.), under the title of Gemeinet loblicher Eydgnossenschajt 
Stetien, Landen, und Volckeren chronilvwirdigcf Thaaten Beschrey- 
bung (an extract from it was published in 1554, under the name 
®f Schwytzsr Chronika, while new and greatly enlarged editions 
of the original work were issued in 1586 and 1606). The wood- 
cuts arc best in the first edition, and it remained till Scheuchzcr's 
day (early i8th century) the chief authority on its subject. 
Stumpf also published a monograph (very remarkable for the 
date) on the emperor Henry IV. (1556) anti a set of laudatory 
verses (LobsprUcke) as to each of the thirteen Swiss cantons 
(1573). (W. A. B. C.) 

STURDZA, or Sturza, the name of an ancient Rumanian 
family, of unknown origin, which probably came from Trebi- 
zond and settled in Moldavia. The Sturdza family has Ixjen 
long and intimately associated with the government first of 
Moldavia and afterwards of Rumania. Its members belong 
to two main divisions, which trace their descent respectively 
from John (loan) or from Alexander (Sandu), the sons of Kirak 
Sturdza, who lived in the 17th century, and may be regarded 
as the founder of the family. 

I. To the first division belongs Michael [Michail] Sturdza 
(1795-1884), who was prince of Moldavia from 1834 to 1849. 
A man of liberal education, he established the first high school, 
a kind of university, in Jassy. He brought scholars from 
foreign countries to act as teachers, and gave a very powerful 
stimulus to the educational development of the country. In 
1844 he decreed the emancipation of the gipsies. Until then 
the gipsies had been treated as slaves and owned by the Church 
or by private landowners; they had been bought and sold in 
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I the open market. JUjchacI Sturdza also attempted tlu^ scculari- 
/ zation of monastic establishments, which was carried out by 
I Prince Cuza in 1864, and the utilization of their endowments 
I for national purposes. He quelled the attempted revolution 
in 1848 without bloodshed by arresting all the (‘imspirators 
and expelling them from the country. Under his rule the in- 
ternal development of Moldavia made immense progress; roads 
were built, industry developed, and Michael is still gratefully 
remembered by the people. 

See Michel Stouvdza ct son acUmnisiration (Brussels, 1834); 
Stonrdsa, ancien prince regnant do Moldavie (Paris, 1874); A. A, C. 
Sturdza, Rigne ae Michel Sturdza, prince de Moldavie 
(Paris, 1007). 

2. Gregory [Grigorie] Sturdza (1821-1901), son of the 
above, was educated in France and Germany, became a general 
in the Ottoman army under the name ol Muklis Pasha, and 
afterwards attained the same rank in the Moldavian army. 
He was a candidate for the Moldavian throne in 1859, and 
subsequently a prominent member of the Russophil party in 
the Rumanian parliament. He wrote Lois fondamentales de 
Vunivers (Paris 1891). 

3. John [loan] Sturdza, prince of Moldavia (1822-1828), 
was the most famous descendant of Alexander Sturdza. Imme- 
diately after the Greek revolution, Prince John Sturdza took an 
active part in subduing the roving bands of Greek Hetairists in 
Moldavia; he transformed the Greek elementary schools into 
Rumanian schools and laid the foundation for that scientific 
national development which Prince Michael Sturdza continued 
after 1834. In 1828 the Russians entered the country and took 
Prin(!e John prisoner. He died in exile. 

4. Alexander [AlexandruJ Sturdza (1791-1854), Russian 
publi('ist and diplomatist, was a member (»f the same fiimily, 
born in Bessarabia and ediu'alcd in Germany. After entering 
the Russian diplomatic service, he wrote Ueinuhtungen iiber 
die Lehre und den Geist der orihodoxen Kirche (Leipzig, 1817). 
His Memoire sur Petal actuel de PAllemagne, written at the re- 
quest of the tsar during the congress of Aix-la-Chapelle, was an 
attack on the German universities, repealed in Coup d'ceil sur les 
univer sites de VAllemagne (Aix, 1818). His other important 
works are La Grece cn JS21 (Leipzig, 1822) and (Euvres post- 
humes religieuses, historiques, philosop/iigues ct litteraires (5 vols,, 
Paris, 1858-1861). 

5. Demetrius [Dimitrie] Sturdza, Rumanian statesman, 
was born in 1833 at Jassy, and educated thiTC at the Acaidemia 
Michailcana. lie continued his studies in Germany, took part 
in the political movements of the time, and was private secretary 
to Prince Cuza. Demetrius afterwards turned against Cuza, 
joined John Bratianu, and became a member of the so-called 
Lilieral government. In 1899 he was elected leader of the party 
in succession to Bratianu and wjis four times prime minister (see 
Rumania : History), Though a man of great capacity for work, 
lie represented the narrowest nationalism, and through his 
enmity to all that was “ alien ” did more Ilian any other man 
to retard the political and industrial development of tiic country. 
He was appointed permanent secretary of the Rumanian 
Academy, and became a recognized authority on Rumanian 
numismatics. As secretary of the aciichTn)^ he was instrumental 
in assisting the publication of the col 1<*( lions of historic docu 
merits made by Hurmuzaki (30 vols., Iku'harest, 1876-1897), 
and other acts and documents (Bucharest, 1900 sqq.), liesides a 
number of minor political pamphlets of transitory value. (M. G.) 

STURE, an ancitnt patrician family of Sweden, the most 
notable members of which w(Te the following : — 

T. Sten Gustafsson, commonly called Sten Sture the Elder 
(1440-1 503). In 1464 1 le came prominently forward in support cf 
Bishop Kettil Karlsson Vasa in his struggle against Christian 1 . c>f 
Denmark, and showed great ability in winning over the peasants 
and making soldiers of them. In 1470 we find him in the fore- 
front of the Swedish national leaders and victorious over both 
Erik Karlsson Vasa and King Christian himself. After the death 
of Karl Knutsson, commonly called Charles VIII., Sture was 
elected regent of Sweden, and from 1470 to 1497 displayed some 
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of the highest qualities of a statesman. In 147 1 he again defeated 
Christian I. at the great battle of Brunkebjarg which materially 
strengthened his position in Sweden. In 1483 he was obliged 
to acknowledge Hans of Denmark and Norway as king; but the 
strife of factions enabled him to hold his own till the arrival 
of Hans in Sweden in 1497. His position had in the meantime 
been weakened by a ruinous war with Russia. He succeeded, 
however, in annexing Gland to Sweden. After the terrible 
defeat of Hans by the Dithmarschers in 1500 Sture was a second 
lime elected regent, holding that office till his death. 

2. Svante Sture (d. 1512) is mentioned as a senator in 1482. 
He was one of the magnates who facilitated King Hans’s conquest 
of Sweden by his opposition to Sten Sture the Elder. Subse- 
quently, however, he was reconciled to the latter and succeeded 
him as regent. He was by no means so imposing a figure as 
his predecessor, though, like him, Svante in his later years 
patriotically resisted the Danish claim of sovereignty. He died 
suddenly at Vesteras Castle. 

3. Sten Sture, commonly called Sten Sture the Younger 
(1492-1520), the son of Svante. After his father’s death he 
was elected regent by the majority of the lesser gentiy to the 
exclusion of the candidate of the high aristocratic faction, Erik 
Trolle, whence the inextinguishable hatred of the two families. 
In 1513 the aged archbishop of Upsala, Jakob Ulfsson, resigned 
in favour of Gustaf Trolle, son of Erik Trolle, who was elected 
by the cathedral chapter and recommended to the pope by the 
regent on condition that the new archbishop should do him 
homage. Unfortunately these two masterful young men (Trolle 
was twent\^-scvcn, Sture barely twenty-three), who represented 
respectively the highest ecclesiastical and the highest civil 
authority in Sweden, were only too prone to carr>^ on the family 
feud. On the return of Trolle from Rome he refused to do homage 
to the regent till all his enemies had been punished, and allied 
himself wdth Christian IT. of Denmark, who hastened to the 
archbishop’s assistance when Sture besieged Trolle in his strong- 
hold at Stake (1516). Nevertheless Sture not only defeated 
Christian II. at Vedla, but took and razed Stake to the ground, 
and shut up the archbishop in a monastery at Vesteras. A 
riksmotei or national as.sembly, held at Stockholm in 1517, 
declared unanimously that Sweden would never recognize 
Trolle as archbishop because he had defied the regent and brought 
the enemy into the land. The war with Denmark was then 
vigorously resumed. On Midsummer Day 1518 Christian TI. 
appeared before Stockholm with his fleet and landed an army, 
but was again defeated by Sten Sture at Br^kyrka. An attempt 
of the papal legate Arcimboldus to mediate between the two 
countries at Arboga (Dec. 1518) failed. In 1520 Christian, 
with a regular army, and armed with a papal bull excommunicat- 
ing Sture, again invaded Sw^eden. The armies clashed near 
Borgerund on Lake Aarunden (Jan. 19). At the very beginning 
Sture w^as hit by a bullet and his peasant levies fled to the wild 
mountainous regions of Tiveden where they made a last desperate 
but unsuccessful stand. The mortally-wounded regent took 
to his sledge and posted towards Stockholm, but expired on 
the ice of Lake Millar two days later, in his 27th year. 

See Sveriges historta^ vol. i. (Stockholm, 1877-1878) : K. O. Arnold- 
son, Nordfins Enhet och Kristian II. (Stockholm, 1899). (R. N. B.) 

STURGE, JOSEPH (1793-1859), English philanthropist and 
politician, was the son of a farmer in Glouce.stershire. He was 
a member of the Society of Friends, and refused, in his businc.s.s 
as a corn factor, to deal in grain used in the manufacture of 
spirits. He went to Birmingham in 1822, where he became an 
alderman in 1835. He was an active member of the Anti- 
Slavery Society , and made a tour in the West Indies, publishing 
on his return an account of slavery as he there saw it in The 
West Indies in (London, 1837). After the abolition of 
slavery, to which, as Lord Brougham acknowledged in the House 
of Lords, he had largely contributed, Sturge started and gener- 
ously supported schemes for benefiting the liberated negroes. 
In 1841 he travelled in the United States with the poet Whittier 
to examine the slaverj' question there. On his return to England 
he gave his support to the Chartist movement, and in 1842 was 


candidate for Nottingham, but was defeated by John Walter, 
the proprietor of The Times. He then took up the cause of 
peace and arbitration, to support which he was influential in 
the founding of the Morning Star in 1855. The extreme narrow- 
ness of Sturge’s views was shown in his opposition to the building 
of the Birmingham town-hall on account of his conscientious 
objection to the performance of sacred oratorio. He died at 
Birmingham on the 14th of May 1859. He married, first, in 
1834, Eliza, daughter of James Cropper; and, secondly, in 1846, 
Hannah, daughter of Barnard Dickinson, 

See Henry Richard, Memoirs of Joseph Sturge (London, 1864) ; John 
(Viscount) Morley, Life of Richard Cohden (Umclon, 1881). 

STURGEON (Acipenser), the name given to a small group 
of fishes, of which some twenty different species are known, 
from European, Asiatic and North American rivers. The 
distinguishing characters of this group, as well as its position 
in the sy.stem, are dealt with in the article Teleostomes. They 
pass a great part of the year in the sea, but periodically ascend 
large rivers, some in spring to deposit their spawn, others later 
in the season for some purpose unknown; only a few of the 
species are exclusively confined to fresh water. None occur in 
the tropics or in the southern hemisphere. 

Sturgeon.s are found in the greatest abundance in the rivers 
of southern Ru.ssia, more than ten thousand fish being sometimes 
caught at a single fishing-station in the fortnight during which 
the up-stream migration lasts. They occur in less abundance 
in the fresh waters of North America, where the majority are 
caught in shallow portions of the shon;s of the great lakes. In 
Russia the fisheries are of immense value. Earl)' in summer 
the fish migrate into the rivers or towards the shores of freshwater 
lakes in large shoals for breeding purposes. The ova are very 
small, and so numerous that one female has l)een calculated 
to produce about three millions in one season. The ova of some 
species have been observed to hatch within a very few days after 
exclusion. Probably the growth of the young is very rapid, 
but we do not know how long the fry remain in fresh water before 
their first migration to the sea. After they have attained 
maturity their growth appears to be much slower, although 
continuing for many years. Frederick the Great placed a 
number of them in the Gorland Lake in Pomerania about 1780; 
some of these were found to be still alive in 1866. Professor 
von Baer also states, as the result of direct observations made 
in Russia, that the Hausen {Acipenser huso) attains to an age 
of from 200 to 300 years. Sturgeons ranging from 8 to ii ft. 
in length are by no means scarce, and some species grow to a 
much larger size. 

Sturgeons arc ground-feeders. Witli their projecting wedge- 
shaped snout they stir up the soft bottom, and by means of their 
sensitive barbels detect shells, crustaceans and small fishes, on 
'which they feed. Being destitute of teeth, they are unable to 
seize larger prey. 

In countries like England, where few sturgeons are caught, 
the fish is consumed fresh, the flesh being firmer than that of 
ordinary fishes, well flavoured, though somewhat oily. The 
sturgeon is included as a royal fish in an act of King Edward II., 
although it probably but rarely graces the royal table of the 
present period, or even that of the lord mayor of London, who 
can claim all sturgeons caught in the Thames above London 
Bridge. Where sturgeons are caught in large quantities, as 
on the rivers of southern Russia and on the great lakes of North 
America, their flesh is dried, smoked or .salted. The ovaries, 
which are of large size, are prepared for caviare; for this purpose 
they are beaten with switches, and then pressed through sieves, 
leaving the membranous and fibrous tissues in the sieve, whilst 
the eggs are collected in a tub. The quantity of .salt added to 
them before they are finally packed varies with the season, 
scarcely any being used^ at the beginning of winter. Finally, 
one of the best sorts of isinglass is manufactured from the air- 
bladder. After it has been carefully removed from the body, 
it is washed in hot water, and cut open in its whole length, to 
separate the inner membrane, which has a soft consistency, 
and contains 70% of glutin. 
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The twenty species of sturgeons (Acipenser) are nearly equally 
divided between the Old and New Worlds. The more important 
are the following : — 

1. The common sturgeon of Europe {Acipenser sturio) occurs on 
all the coasts of Europe, but is absent in the Black Sea. Almost 
all the British specimens of sturgeon belong to this species; it crosses 
the Atlantic and is not rare on the coasts of North America. It 
reaches a large size (a length of 12 ft.), but Is always caught singly 
or in pairs, so that it cannot be regarded as a fish of commercial 
importance. Thu form of its snout varies with age (as in the other 
species), being much more blunt and abbreviated in old than in 
young examples. There are 11-13 bony shield.s along the back 
and 29-31 along the side of the body. 

2. Acipenser giildenstadin is one of the most valuable species of 
the rivers of Russia, where it is known under the name “ Oss6tr 

it is said to inhabit the Siberian rivers also, and to range eastwards 
as far as Lake Baikal. It attains to the same large size as the com- 
mon sturgeon, and is so abundant in the rivers of tlie Black and 
Caspian seas that more than one- fourth of the caviare and isinglass 
manufactured in RuvSsia is derived from this species. 

3. Acipenser stellatus, the “ Seuruga of the Hu.ssians, occurs 
likewise in great abundance in the rivers of the Black Sea and oi 
the Sea of Azofl. It has a remarkably long and pointed snout, 
like the sterlet, but simple barbels without fringes. Though growing 
only to about half the size of the preceding species, it is of no less 
value, its flesh being more highly esteemed, and its caviare and 
isinglass fetching a higher price. In 1830 it was reported tliat 
more than a million of this sturgeon arc caught annually. 

4. The sturgeon of the great lakes of North America, Acipenser 
rubicundus, with which, in the opinion of American ichthyologists, 
the sea-going sturgeon of the rivers of eastt^rn North America, 
Acipenser mdculosus, is identical, has of late y«?ars been made the 
object of a large and ])rofi table indu.stry at various places on Lakes 
Michigan and Erie; the flesh is smokcjd after being cut into strips 
and after a slight pickling in brine; the thin portion.s and offal are 
boiled down for oil; nt^arly all the caviare is .shipped to Euroi)e. 
One firm alone uses from ten to eighteen thou.saiid sturgeons a year, 
averaging 50 lb each. I'he sturgeons of the lakes are unable 
to migrate to the sea, whilst those below the Falls of Niagara are 
great wanderers; and it is (juitc possibh*. that a specimen of this 
species said to have be<m obtained from th<5 Firth of 'Pay was really 
captured on the coast of Scotland. 

3. Acipenser huso^ the “ Hausen ** of Germany, is recognized 
by th(j aosence of osseous scutes on the snout and by its flattened, 
tape-like l)arbcls. It is one of the largest si)ecics, reaching the 
enormous length of 24 ft. and a weight of 2000 lb. It inhabits the 
Caspian and Black .seas, and the Sea of Azoff, whence in former 
years large shoals of the fish entered the large rivers of Russia and 
the Danube. But its numbers have been much thinned, and speci- 
mens of 1200 tt) in weight have now become .scarce. Its nesh, 
caviare and air-bladder arc of less value than tho.s<; of the smaller 
kinds. 

6. Thu sterlet (Acipenser ruthenus) is one of the smaller species, 
which likewise inhabits both the Black and Caspian seas, and 
ascends rivers to a greater distance from tlic sea than any of the 
other sturgeons; thus, for instance, it is not uncommon in the 
Danube at Vienna, but specimens have been caught as high up 
as Ratisbon and Ulm. It is more abundant in the rivers of Huasia, 
where it is held in high esteem on account of its excellent flesh, 
contributing also to the best kinds of caviare and isinglass. As 
early as the 18th century attempts were made to introduce this 



valuable fish into Prussia and Sweden, but without success. The 
sterlet is distinguished from the other European species by its long 
and narrow snout and fringed barbels. It rarely exce<ids a length 
of 3 ft. 

The family Acipenseridac includes one other genus, Scaphirhynchus, 
the shovel-head or shovel-nosed sturgeon, distinguished by the long, 
broad and flat snout, the suppression of the spiracles, and the union 
of the longitudinal rows of scales jiostcriorly. All the species arc 
confined to fresh water. One of them is common in the Mi8sissiiJ]>i 
and other rivers of North America, the other three occur in the larger 1 
rivers of eastern Asia. ^ 
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STURGIS^ RUSSELL (i 836-1 909)^ Americ^in architect and 
art critic, wa.s born in Baltimore county, Maryland, on the 16th 
of October 1836. He graduated from the Free Academy in 
New York (now the College of the City of New York) in 1856, 
and studied architect\ire under Leopold Eidlitz and then for 
two years in Munich. In 1862 he returned to the United States. 
He designed the Yale University chapel and the Farnliam and 
Durfec dormitories at Yale, the Flower Hospital, the Farmers' 
and Mechanics’ Bank of Albany, and many other buildings, 
but did comparatively little professional work after 1880. He 
was in Europe in 1880-1884; and for a short time after hi.s return 
was secretary of the New York Municipal ('ivil St'rvdcc Board. 
He was president of the Architectural League of New York 
in 1889* 1893, was first president of the Fine Arts Federation 
in 1805-3897, and was a member of the National Society of 
Mural Painters, the National Sculpture Society, the National 
Academy of Design, and the Now York chapter of the American 
Institute of Architeds. He lectured on art at Columbia 
University, the Metropolitan Museum of Art in New York, the 
Peabody Institute of Baltimore and the Art Institute of Chicago; 
his lectures in ('hicago being published under the title The 
Interdependence of the Arts of Design (1005). He is best known 
as a writer on art and architecture. He edited A Dictionary 
of Architecture and Building (3 vols., i()oi-ioo2) and the English 
version of Wilhelm Luebke’s Outlines of the History of Art {2 vols., 

1904) , and he wrote European Architecture (iSqb), How to Judge 
Architecture (1903), The Appreciation of Sculpture (1904), The 
Appreciation of Pictures (1905), A Study of the Artist's Way 
of Working in the Various Handicrafts and Arts of Design (2 vols., 

1905) , and an unfinished History of Architecture (1906 sqq.). 
During hi.s last years he was nearly blind. He died in New York 
on the nth of February 1909. 

STURM, JACQUES CHARLES FRANgOIS (1803-1855), 
French mathematician, of German extraction, was born at 
Geneva on the 29th of September 1803. Originally tutor to 
the son of Mme de StaSl, he resolved, with his schoolfellow 
Colladon, to try his fortune in Paris, and ol)tained employment 
on the Bulletin universeL In 1829 he discovered the theorem, 
regarding tlie determination of the number of real roots of a 
numerical equation included between given limits, which bears 
his name (sec Equation, V.), and in the following year he was 
appointed professor of mathematics at the College Rollin. He 
was chosen a member of the Academic des Sciences in 1,836, 
became “ r6petiteur in 1838, and in 1840 professor in the Ecole 
polytechnique, and finally succeeded S. D. Poisson in the chair 
of mechanics in the Faculte des Sciences at Paris. His works, 
Cours d' analyse de V ecole polylechnique (1857-1863) and Cours 
de mecanique de V ecole polytechnique ( j86i), were published after 
his death at Paris on the 18th of December 1855. 

STURM, JULIUS (1816-1896), German poet, was born at 

Kostritz in the principality of 
Reu.ss on the 21st of July 1816. 
He studied theology at Jena 
from 1837 to 1841, and was ap- 
pointed preceptor to the here- 
ditary prince Henry XIV. of 
Reu.ss. In 1851 he became pas- 
tor of Gb.scbitz near Schleiz, 
and in 1857 at his native village 
of Kd.stritz. In 1883 he retired 
with the title of Geheimkirchen- 
rat. He died at Leipzig on the 
2nd of May 1896. Sturm was a writer of lyrics and sonnets 
and of church poetry, breathing a spirit of deep piety and 
patriotism. 

His religious pocm-s were publi.shed in Eromme Linder (pt. i., 
Leipzig, 1852; I2tli eel., 1893; pt. ii., 1838; pt. iii., 1892), Zwni 
Posen, Oder das kohe Lied der Liehe (Leipzig, 1834; 2ncl ed., 1892), 
J sraeiitische Lieder (3rd cd., Halle, 1881) and Palme und Krone 
(Leipzig, 1888). His chief lyrics were js.sued in Gedichte (hth ed., 
Leipzig, 1892), Neue Gedichte (2nd ed., Leipzig, x88o), Lieder und 
under (2nd eil., 1892), Kampf- und Siegergedichte (Halle, xS;o), 
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Neue Lieder (1880, 2nd cd., 18S8), Keue lyrische Gedichte (Leipzig, 
1894) and In Freud und Lcid, letzte Lieder (jSg(i). 

See A. Hepding, Julius Sturm (Giessen, 1896); F. Hoffmann, 
Julius Sturm (Hamburg, 1898). 

STURM VON STURMECK, JACOB (1489-1553), German 
statesman and reformer, was born at Strassburg, where his 
father, Martin Sturm, was a person of some importance, on the 
loth of August 1489. He was educated at the universities of 
Heidelberg and Freiburg, and about 1517 he entered the serviceof 
Henry, provost of Strassburg (d. 1552), a member of the Wittels- 
bach family. He soon became an adherent of the reformed 
doctrines, and leaving the service of the provost became a 
member of the governing body of his native city in 1524. He 
was responsible for the policy of Strassburg during the Peasants' 
War; represented the city at the Diet of Spires in 1526; and at 
subsequent Diets gained fame by his ardent championship of its 
interests. As an advocate of union among the Protestants he 
took part in the conference at Marburg in 1529; but when the 
attempts to close the breach between Lutherans and Zwinglians 
failed, he presented the Confessio tetnipolitana^ a Zwinglian 
document, to the Augsburg Diet of 1 530. As the representative 
of Strassburg Sturm signed tlie “ jirotest " which was presented 
to the Diet of Spires in 1529, being thus one of the original 
‘‘ Protestants.’' He was on friendly terms with Philip, land- 
grave of Hesse. Owing largely to his influence Strassburg 
joined the league of Schmalkalden in 1531. The troops of 
Strassburg took the field when the league attacked Charles V. 
in 1546; but in February 1547 the citizens were compelled to 
submit, when Sturm succeeded in securing very favourable 
terms from the emperor. He was also able to obtain for his 
native city some modification of the Interim issued from Augs- 
burg in May 1548. Sturm is said to have been in the pay of 
Francis 1. of France, but this seems vcr\' unlikely. He founded 
the Bihliothek and a gymnasium in Strassburg, where he died on 
the 30th of October 1553. 

See II. Baumgiirtcn, Jakob Sturm (Strassburg, 1876); A. Baum, 
Magistrat und Reformation in Strassburg his (Strassburg, 

1887); J. RatligclKT, Strassburg im j 6 Jahrhunaert (Stuttgart, 
1871) ; O. Wiiickdmaim , “ Jakob Sturm," in the Allgemeine deuische 
Biographic^ Bd, xxxvii, (Leipzig, 1894); and Johannes Sturm, 
Consolatio ad senatum argentinensem de morte . . . Jacobi Sturmii 
(Strassburg, 1553). 

STURT, CHARLES (d. 1869), English explorer in New South 
Wales and in South Australia, was born in England, and entered 
the army, reac’hing the rank of captain. Having landed in 
Australia witli his rtjgiment (the 3gth), he became interested 
in the geographical problems which were exciting attention. A 
first expedition (1828) led to the discover}’ of the Darling river; 
and a second, from which the explorer returned almost blind, 
made known the existence of Lake Alexandrina. From his 
third journey (1844-1845), in which terrilde hardships had to 
be endured, he returned quite blind, and he never altogether 
recovered his sight. He was appointed surveyor-general of 
South Australia n 1833, and subsequently chief secretai*}*, which 
position he held until 1S56 when responsible government was 
introduced, and Captain Sturt retired on a pension and went 
to live at Cheltenham, England, where he died on the 16th of 
June 1869, before he could be invested with the dignity of 
K.C.M.G. to which he had been designated. 

STUTTGART, a city of Germany, capital of the kingdom of 
Wiirttemberg. It lies in a basin watered by the Nesenbach 
just above its confluence with the Neckar, 115 m. N.W. from 
Munich, and at the centre of a network of railways placing it 
in direct communication with all the principal towms of south 
Germany. Pop. (1905), 249,443, of whom about one-half reside 
in the suburbs of Cannstatt, Berg, Gaisburg, Gablenburg and 
others. Charmingly situated among vine-clad and wooded 
hills, Stuttgart stands at a height of nearly 900 ft. above the 
sea and enjoys a healthy climate. It is intersected froin south- 
west to north-east by the long and handsome Konigsstrasse, 
dividing it into an upper and a lower town. In all its main 
features it is essentially a modern town, and few of its principal 
buildings are older than the 19th century. Many of them, 


however, are of considerable architectural importance and the 
revival of the Renaissance style is perhaps illustrated nowhere 
better than in Stuttgart. The lower, or south-eastern, part 
contains both the small group of streets belonging to old Stutt- 
gart, and also the most important part of the new town. Of 
the numerous churches in the city the most interesting are the 
Stiftskirche, with two towers, a fine specimen of 15th-century 
Gothic; the Lconhardskirchc, also a Gothic building of the i5tii 
century; the Hospitalkirche, restored in 1841, the cloisters of 
which contain the tomb of Johann Reuchlin; the fine modern 
Gothic church of St John; the new Roman Catholic church of 
St Nicholas; the Fricdenskirche; and the English church. A 
large proportion of tlic most prominent buildings are clustered 
round the spacious Schiossplalz, with its fine promenades. 
Among these are the new palace, an imposing structure of the 
18th century, finished in 1807; the old palace, a x6th-ccntur>’ 
building, with a picturesque arcaded court; the Kdiiigshau, a 
huge modern building with a fine colonnade, containing ball 
and concert rooms; the so-called Akademie, formerly the scat 
of the Karlschiile, where Schiller received j)art of his education, 
and now containing the royal library; and the court theatre, 
destroyed by fire in 1902, and subsequently rebuilt. In the 
centre of the Schiossplalz is the lofty jubilee column, erected 
in 1841 in memory of the king of Wurttemberg, William L, 
and in the courtyard of the old palace is a bronze equestrian 
statue of Duke Eberhard the Bearded. On or near the Schloss- 
platz also arc the new courts of justice; the Wilhclmspalast 
and the palace of the crown prince; the large royal stables; 
the new post office; and the central railway station, one of the 
handsomest structures of the kind in Germany. The city 
contains a fine statue of Schiller, designed by Thorvaldsen; a 
bronze statue of Christopher, duke of Wurttemberg; a monu- 
ment to the emperor William L; an equestrian statue of King 
William I. in the court of the museum of the plastic arts; and 
a large monumental fountain in the Eugensplatte. Other 
prominent buildings arc : ihi) Queen Olga buildings, erected in 
1893-1895 in the Renaissance style ; the national industrial 
mu.seum (1890-1896) in the late Renaissance style, flanked by 
two cuj)ola-crowncd towers and decorated with medallions of 
famous Swabians; the magnificent new town-hall; and the 
railway viaduct across the valley of the Neckar, 740 yds. long. 

The art collections of Stuttgart arc numerous and valuable. 
The museum of art comj)ris(\s a picture gallery, a collection of 
casts of ThonTdclsen's works and a cabinet of engravings. The 
royal library contains about 400,000 printed volumes, including 
one of the largest collections of Bibles in the world, and also 
about 20,000 MSS., many of great rarity. To these may be 
added the industrial museum, the cabinet of coins, the museum 
of natural history, the collection of majolica vases in the new 
palace and the Wiirttemberg museum of antiquities. The 
city also contains numerous excellent educational establish- 
ments, although the state university is not here but at Tubingen, 
and its conservatorium of music has long been renowned. The 
technical high school, which since 1899 has possessed the right 
to confer the degree of doctor of engineering, practically enjoys 
academic status and $0 do the veterinary high school and the 
school of art. 

Stuttgart is the centre of the publishing tmcle of south 
Germany, and it has busy industries in everything connected 
with the production of books. Its other manufactures include 
machinery, pianos and other musical instruments, cotton goods, 
cigars, furniture, leather, paper, colours and chemicals. Its 
trade also in bookHS, hops, horses and cloth is considerable, and a 
large banking and exchange business is done here. The beauty 
of its situati()n and its educational advantages attract numerous 
foreign residents, especially English and American, Stuttgart 
is the headquarters of the XIIT. corps of the German army, 
and contains a fairly large garrison for which accommodation 
is provided in the extensive barracks in and around the city. 

To the north-east of the new palace lies the beautiful palace 
park, embellished with statuary and artificial sheets of water, 
and extending nearly all the way to Cannstatt, a distance of 
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over two miles. Cannstatt, which was incorporated with Stutt- 
gart in 1903, attracts numerous visitors owing to its beautiful 
situation on the Neckar and its saline and chalybeate sprinp. 
In the environs of Stuttgart and Cannstatt lie Roscnstein, 
Wilhelma and other residences of the royal family of Wiirt- 
temberg. 

Stuttgart seems to have originated in a stud (Stuten Garten) 
of the early counts of Wiirttemberg, and is first mentioned in a 
document of 1229. Its importance, however, is of comparatively 
modern growtli and in the early history of Wurtlomberg it was 
overshadowed by Cannstatt, the central situation of which on 
the Neckar scenied to mark it out as the natural capital of the 
countiy\ After the destruction of the castle of Wurttemberg 
early in the 14th century, Count Eberhard transferred his 
residence to Stuttgart, which about 1500 became the recognized 
capital of Wurttemberg. But even as capital its growth was 
slow. At the beginning of the 19th century it did not contain 
20,000 inhabitants, and its real advance began with the reigns 
of Kings Frederick and \\'illiam L, who exerted themselves in 
every way to improve and beautify it. In 1849 Stuttgart \vas 
the place of meeting of the assembly called the Ftimpfparlamcnt. 

Sec Pfaff, Geschichte dry Stadt SMi^ayi (2 vols., Stuttgart. 18^5- 
i 8.|7); WochncT, Stuttgart avii 2j; Jahren (Stutl^^art. 1871); Scyttcr, 
Vnaer Stuttgart, Geschichte, Siiffe and Kultuy (Stuttgart, 1003); 
J. Hartmann, ChYonih dry Stadt Stuttgart (Stuttgart, iSHo); liarth, 
Stuttgayter Handel in alley Zeit (Stuttgart, t8()(i) ; Widtnann, Wandey^ 
ung duveh Sluttgart und Umgclmng (Stuttgart, 1890); M. Bach, 
Stutiqarter Kunst (Stuttgart, 1900); Weinberg. Huhver 

duYch die Haupt- und Uesidensstadt Stuttgart (Stuttgart, 1906); 
M. Itach and C. hotter, Bilder aus Ali-Stuitgart (Stuttgart. 189(9; 
and the official Chronik der Haupt^ und Residensstadt Stuttgart 
(1S9S, seq.). 

STUYVESANT, PETER (1592-1672), Dutch colonial governor, 
was bom in Scherpenzeel, in southern Friesland, in 1592, the 
son of a minister. He studied at Franeker, entereci the military 
service in the West Indies about 1625, and was director of the 
West India Company’s colony of Curaepao from 1634 to 1644. 
In April 1644 he attacked the Portuguese island of .Saint Martin 
and was wounded; he had to return to Holland, and there one 
of his legs was arnjiutatcd. Thereafter he wore a wooden leg 
ornamented with silver bands. In May 1645 he was selected 
by the West India ('ompany to supersede William Kicft as 
director of New Ncthcrland. lie arrived in New Amsterdam 
(later New York) on the nth of May 1647, and was received with 
great enthusiasm. In responst'. to the demand for s(df-govem- 
ment, in Scptemb(T 1647 he and the council appointed — after 
the manner then followed in H(^lland— from eight(?en repre- 
sentatives chosen by the people a board of nine to confer with 
him and the council whenever he thought it expedient to ask 
their advice; three of the nine, selected in rotation, were per- 
mitted to sit with the council during the trial of civil cases; and 
six were to retire each year, their successors to be chosen by 
the director and council from twelve candidates nominated 
by the board. The leading burghers w(Te, however, soon 
alienated by his tdolent and despotic methods, by his defence 
of Kieft, and by his devotion to the interests of the company; 
the nine men became (as early as 1649, when they sent the famous 
Vertoogh, or Remonstrance, to the states-gemeral asking for 
burgher government and other reforms) the centre of municipal 
discontent; and a bitter quarrel ensued. In 1650 the states- 
general suggested a representative government to go into effect 
m 1653, hut the company opposed it; in 1653, however, there 
was established the first municipal government for the city of 
New Amsterdam modelled after that of the cities of Holland. 
Stuyvesant also aroused opposition through his efforts to increase 
the revenues of the company, to improve the system of defence, 
and to prevent the sale of liquor and firearms to the Indians, 
and through his persecution of Lutherans and Quakers, to which 
the company finally put an end. He had a bitter controversy 
with the patroon of Rcnsselaerwyck, who claimed to be inde- 
pendent of the West India Company. In 1647 he seized a 
Dutch ship illegally trading at New Haven and claimed juris- 
diction as far as Cape Cod; the New Haven authorities refused 
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to deliver to him fugitives from justice in Manhattan; he retali- 
ated by offering refuge to runaways from New Haven; but finally 
he offered pardon to the Dutch fugitives and revoked his pro- 
clamation. In September 1650 he came to an agreement with 
the commissioners of the United Colonies of New England at 
Hartford upon the boundary between New Ncthcrland and 
Connecticut, involving the sacrifice of a large amount of territory, 
the new boundary crossing Long Island from the west side of 
Oyster Bay to the Atlantic 0(‘can, and on the mainland north 
from a point west of Greenwich Bay , 4 m. from Stamford. On 
Long Island, during Stiiyvesant’s rule, Dutch influence was 
gradually undermined by John Underhill. Stuyvesant 's deal- 
ings with the Swedes were more successful. With a force of seven 
hundred men he sailed into the D(;laware in 1655, captured Fort 
Ca.simir (Newcastle) which Stuyvesant had built in 1651 and 
which the Swedes had taken in 1654 — and overthrew the Swedish 
authority in that region. He also vigorously suppressed Indian 
uprisings in 1655, 1658 and 1663. In March 1664 (Charles IT. 
granted to his brother, the duke of York, the territory between 
the Connecticut River and Delaware Bay, and Colonel Richard 
Nicolls with a fleet of four ships and about three or four hundred 
men was sent out to take possession. MisU‘(l by instructions 
from Holland that the expedition was directed wholly against 
New England, Stuyvesant made no preparation for defence until 
just before the fleet arrived. As the burghers refused to support 
him, Stuyvesant was compelled to snrrendcT the town and fort 
on the 8th of September. He returned to Holland in 1665 and 
was made a scapegoat by th(^ West India Company for all its 
failings in New Amsterdam; he went back to New York again 
after the treaty of Breda in 1667, having secured the right of 
free trade between Holland and New York. He spent the 
remainder of his life on his farm calk'd the Boiiwerie, from which 
the present “ Bowery ” in New York City takes its name. He 
died in February 1672, and was buried in a chapel, on the site 
of which in 1799 was erected St Mark’s Church. 

See Bayard Tucktjriiian, Peter Stuyvesant (N(‘w York, 1893), in 
the '* Makers of America " Scries; and Mrs Schuyler Van Kcnssclacr, 
Ilistorv of the ('ity of New York in the Seventeenth Century (2 vols., 
New York, 1909), 

STY, an enclosed place or pen to keep pigs in. The word 
means properly a pen or enclosure for any domtjstic animal, 
as is seen from its occurrence in Scandinavian languages and 
in German, e,g. Swed. and Icel. stia, pen, gasstia, goose-pen, 
swmstia, pig-sty, Gcr. Steige, hen-coop, Sc/iweinsteige, pig-sty. 
It is usual to refer the word to stigan, to climb, which would 
connect it with stair and stile and with the Gr. crrux^iv. Some 
take the original meaning to be an enclosure raised on steps, 
others, in view of the Gr. (rTotx<>9, row, would take the basic 
sense to be a row of pales or stakes forming a pen or enclosure; 
cf. the use of cttoixos for poles supporting nets to catch game in 
(Xen. Cyn, 6. 10). If the derivation from is correct, the 
word is the .same as that meaning a small inflamed swelling, 
tumour or abscess on the (eyelid, the Old English word for which 
was siigend, i.e. short for stigend edge, a rising or swelling eye, 
hence in M. Eng. styang, taken as equivalent to “ sty on eye.” 

STYLE (from Gr. o-nUos, a column ; a different word from that 
uscid in literature, see below), in architecture, the term used to 
differentiate between its characteristics in various countries and 
at different periods (sec Architecture). The derivation of 
the word suggests that it was at first employed to distinguish 
the classic styles, in which the column played the chief part, 
and it would be more appropriate to speak of the Doric and 
Ionic styles than orders {q.v.). In the Assyrian, Sassanian and 
perhaps the Byzantine styles, the column was a secondary 
feature of small importance, whereas the Greek, Doric and 
Ionic styles are based completely on the column and the 
weight of the superstructure it was required to carry. In 
France the term is sometimes employed of the individuality of 
character wdiich is found in an artist’s work. For the use 
of the term “ style ” in botany see Flower. 

STYLE, in liteVature a term which may be defined p language 
regarded from the point of view of the characteristics which it 
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reveals; similarly, by analogy, in other arts, a mode or method 
of working characterized by distinctive features. The word 
(which is different from that used in architecture, see above) 
is derived from the instrument stilus (wrongly spelled stylus), 
of metal, wood or ivory, by means of which, in classic times, 
letters and words were imprinted upon waxen tablets. By the 
transition of thought known as metonymy the word has been 
transferred from the object which makes the impression to the 
sentences which are impressed by it, and a mechanical observa- 
tion has become an intellectual conception. To turn the 
stylus was to correct what had been written by the sharp 
end of the tool, by a judicious application of the blunt end, and 
this responds to that discipline and self-criticism upon which 
literary excellence depends. The energy of a deliberate writer 
would make a hrin and full impression when be wielded the 
stylus. A scribe of rapid and fugitive habit would press more 
irregularly and produce a less consistent text. The varieties 
of writing induced by these differences of temperament would 
reveal the nature of the writer, yet they would be attributed, 
and with justice, to the implement which immediately produced 
them. Thus it would be natural for any one who examined 
several tablets of wax to say, “The writers of these inscrip- 
tions are revealed by their stylus in other words, the style 
or impression of the implement is the medium by which the 
temperament is transferred to the written speech. 

If we follow this analog}’’, the famous phrase of Buff on becomes 
at once not merely intelligible but luminous — “ Ic style cst 
Thomme memc.’* This axiom is constantly misquoted (“ le 
style e’est Phomme ■'), and not infrequently miscomprehended. 
It is usual to interpret it as meaning that the style of a writer 
is that writer’.s self, that it reveals the essence of his individuality. 
That is true, and the statement of it is useful. But it is probably 
not the meaning, or at least not the original meaning, that Buffon 
had in mind. It should be recollected that Buffon was a zoolo- 
gist, and that the phrase occurs in the course of his great Natural 
History, He was considering man in the abstract, and differ- 
entiating him from other genera of the animal kingdom. Hence, 
no doubt, he remarked that “ style was man himself,^* not 
as every reviewer repeats the sentence to-day, “ the man.” 
He meant that style, in the variety and elaboration of it, 
distinguished the language of man {homo sapiens) from the 
monotonous roar of the lion or the limited gamut of the bird. 
Buffon was engaged with biological, not with aesthetic ideas. 

Nevertheless, the usual interpretation given to the phrase 
“ le st\de est Thomme meme ” may be accepted as true and 
valuable. According to an Arab legend King Solomon inquired 
of a djinn, “ What is language ? ” and received the answer, 

“ a wind that passes.” “ But how,” continued the wisest of 
men, “ can it be held ? ” “ By one art only,” replied the djinn, 

“ by the art of writing.” It may be well to follow a little closely 
the processes of this art of writing. A human being in the artless 
condition, in whom, that is to say, the conception of personal 
expression has not ^en formed, uses written language to state 
primitive and general matters of fact. He writes, “ The sea 
IS rough to-day ; the wind is cold.” In these statements there 
is some observation , but as yet no personal note. We read them 
without being able to form the very smallest conjecture as to 
the character or condition of the writer. From these bald and 
plain words we may rise in degree until we reach Victor Hugo’s 
celebrated parallel of the ocean with the genius of Shakespeare, 
where evciy phrase is singular and elaborate, and every element 
of expression redolent of Victor Hugo, but of no other person 
who ever lived. Another example, in its own way still more 
striking, is found in comparison of the famous paragraph which 
occurs in the Cyrus-Garden (1658) of Sir Thomas Browne. A 
primitive person would say, “ But it is time to go to bed ” ; 
this statement is dra^^m out by Browne into the wonderful 
page beginning, “ But the quincunx of Heaven runs low,” and 
collects around it as it proceeds on its voluptuous course the 
five ports of knowledge, cable.s of cobwebs, the bed of Cleopatra, 
the a rose, the huntsmen of Persia, and a dozen other 

examples^- prolific and ornamented style. In its final form 


it is so fully characteristic of its author that it may be justly 
said that the passage is Browne himself. 

It follows from what lias just been said that style appeals 
exclusively to those who read with attention and for the pleasure 
of reading. It is not even perceived by those who read primarily 
for information, and these form the great majority of readers. 
Even these have a glimmering impression that we must not live 
by bread alone; that the human heart, with its imagination, 
its curiosity and sensitiveness, cannot be satisfied by bald state- 
ments of fact delivered on the printed page as messages arc 
shouted along the telephone. This instinct it is which renders 
the untaught liable to fall into those errors of false style to which 
we shall presently call attention. In the untrained there yet 
exists a craving for beauty, and the misfortune is that this 
craving is too easily met by gaudy rhetoric and vain repetitions. 
The effect on the nature of a human being which is produced by 
reading or listening to a book, or a passage from a book, which 
that being greatly admires, is often so violent as to resemble 
a physical shock to the nerves. It causes a spasm of emotion, 
which is betrayed by tears or laughter or a heightened pulse. 
This effect could not be produced by a statement of the fact 
conveyed in language, but is the result of the manner in which 
that fact is presented. In other words, it is the .style which 
appeals so vividly to the physical and moral system of the reader 
— ^not the fad, but the ornament of the fact. 'J'hat this emotion 
may be, and often is, caused by bad style, by the mere tinsel 
of rhetoric and jangle of alliteration, is not to the point. The 
important matter is that it is caused by style, whether good or 
bad. Those juvenile ardours and audacities of expression which 
so often amuse the wise man and exasperate the pedant are 
but the effects of style acting on a fervid and unripe imagination. 
The deep delight with which a grown man of experience reads 
Milton or Dante is but the same phenomenon produced in 
different conditions. 

It is, however, desirable at the outset of an inquiry into the 
elements of style to insist on the dangers of a heresy which found 
audacious expression towards the close of the i9ih cenlur}", 
namely, that style is superior to thought and independent of it. 
Against this may be set at once another of the splendid apo- 
thegms of Buffon, “ Les id^es seules forment le fond du style.” 
Before there can be style, therefore, there must be thought, 
clearness of knowledge, precise experience, sanity of reasoning 
power. It is difficult to allow that there can be style where 
there is no thought, the beauty even of some poems, the sequence 
of words in which is intentionally devoid of meaning, being 
preserved by the characteristics of the metre, the rhymes, the 
assonances, all which arc, in their degree, intellectual in character. 
A confusion between form and matter has often confused this 
branch of our theme. Even Flaubert, than whom no man ever 
gave closer attention to the question of style, seems to dislocate 
them. For him the form was the work itself : “ As in living 
creatures, the blood, nourishing the body, determines its very 
contour and external aspect, just so, to his mind, the matter, 
the basis, is a work of art, imposed, necessarily, the unique, the 
ju.st expression, the measure, the rhythm, the form in all its 
characteristics.” This ingenious definition seems to strain 
language beyond its natural limits. If the adventures of an 
ordinary young man in Paris be the matter of V Education sentu 
mentale it is not easy to admit that they “ imposed, necessarily,” 
such a “ unique ” treatment of them as Flaubert so superlatively 
gave. They might have been recounted with feebler rhythm 
by an inferior novelist, with bad rhythm by a bad novelist and 
with no rhythm at all by a police-news reporter. What makes 
that book a masterpiece is not the basis of adventure, but the 
superstructure of expression. The expression, however, could 
not have been built up on no basis at all, and would have fallen 
short of Flaubert’s aim if it had risen on an inadequate basisw 
The perfect union is that between adequate matter and an 
adequate form. We will borrow from the history of English 
literature an example which may serve to illuminate this point. 
Locke has no appreciable style ; he has only thoughts. Berkeley 
has thoughts which are as valuable as those of I^ocke, and he 
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has an exquisite style as wrell. From the artist’s point of view, 
therefore, we are justified in giving the higher place to Berkeley, 
but in doing this we must not deny the importance of Locke. 
If we compare liiin with some pseudo-philosopher, whose style 
is highly ornamental but whose thoughts are valueless, we see 
that Locke greatly prevails. Vet we need not pretend that he 
rises to an equal heiglit with Berkeley, in whom the basis is 
no less solid, and whore the superstructure of style adds an 
emotional and aesthetic importance to which Locke's plain 
speech is a stranger. At the same time, an abstrac^t style, such 
as that t)f Pascal, may often give extreme pleasure, in spite of 
its absence of ornameni, by its precise and pure definition of 
ideas and by the just mental impression it supjilies of its writer's 
distinguished vivacity of mind. The abstract or concrete style, 
moreover, what Rossetti called “fundamental brain-work," 
must alw'a>'s liave a leading place. 

When full justice has been done to the necessity of thought 
as the basis of style, it remains true that what is visible, so to 
speak, to the naked eye, wliat can be analysed and descrilwid, 
is an artistic arrangement of words. Language is so used as to 
awaken impressions of toiudi, taste, odour and hearing, and 
these are roused in a way peculiar to the genius of the individual 
V ho brings them forth, 'rhe personal aspect of style is therefore 
iiulispcnsable, and is not to lie ignored even by those who are 
most rigid in their objection to mere <irnument. Ornameni in 
itself is no more style than facts, as such, constitute thought. 
Ill an excellent sU le there is an effect upon our senses of the 
mental fon^e of the man who employs it. We discover himself 
in what he writes, as it was excellently said of Chateaubriand 
that it was into Ids phrases that he put his heart; again, D'Alem- 
bert said of Fontenelle that he had the style of his thought, like 
all good authors. In the words of Schopenhauer, style is the 
physiognomy of the soul. All these attempts at epigrammatic 
definition lend to show' the sense that language ought to be, 
and even unconsciously is, the mental picture of the man who 
writes. 

To attain this, however, the writer must lie sincere, original 
and highly trained. He must be highly trained, because, without 
the exercise of clearness of knowledge, precise experiem^e and 
the habit of expression, he will not be able to produce his soul 
in language. It will, at best, be pen^eived as through a glass, 
darkly. Nor can anyone who desires to write consistently 
and well, afford to negled the laborious discipline which excei- 
lena' entails. He must not be satisfied witJi Ids first .sprightly 
periods; he must polish them, and then polish them again. He 
must never rest until he has attained a consummate adaptation 
of his language to his subject, of his words to his emotion. This 
is the most (lifficult aim which the writer can put before him, 
and it is a light that flits ever onward as he approaches. Perfec- 
tion is impossible, and yet he must never desist from pursuing 
perfection. In this connexion the famous tirade of Tamburlaine 
in Marlowe’s tragedy cannot be meditated upon too carefully, 
for it contains the finest definition which has been given in any 
language of style as the unapproachable fen-fire of the mind : — 

“ If all the pens lliat poets ever held 
Had fed the feeling of their muster's tlioughts, 

And every sweetness that inspired their heaits, 

Their minds, and muses, on admired tliemes— - 
Tf all the heavenly quintessence they 'still 
From their immortal flowers of poesy, 

Wherein, as in a mirror, we perceive ' 

The highest reaches of a human wit — 

If those had made one poem's jieriod, 

And all combined in beauty's worthiness, 

Yet .should there hover in our restless heads 
One thought, one grace, one wonder, at tlie least, 

Which into words no virtue can digest." 

Flaubert believed that every thought or grace or wonder had 
one word or phrase exactly adapted to express it, and could 
be “ digested ” by no other without loss of clearness and beauty. 
It was the passion of his life, and the despair of it, to search for 
this unique phrase in each individual case. Perhaps in this 
research after style he went too far, losing something of that 
simplicity and inevitability which is the charm of natural writing. 


It is boasted by the admirers of p'lauberl that his style is an 
enamel, and those who say this perhaps forget that the beauty 
of an enamel resides wholly in its surface and not at all in the 
substance Iwlow it. This is the danger which lies in w'ait for 
those who consider too exquisitely the value and arrangement 
of their words. 'I'heir style bot'oiues ti»o glossy, loo highly 
varnished, and attrai^ts too nuu'h attention to itself. The 
greatest writing is that which in its magnificent spontaneity 
carries the reader wMth it in its flight ; that which detains him to 
admire itself can never ri.se above the sc(X)nd place. JH)rgetfulness 
of self, absence of conceit and affctlalion, siinpliiuty in the .sense 
not of thinness or poornes.s but of genuineness — the.se are 
elements essential to the cultivation of a noble style. Here again, 
thought must l>e the basis, not vanity or the desire to astonish. 
We do not escape by our ingenuities from the firm principle of 
Horace, “ scribendi recti sapere est et priiK^ipium el fons.” 

In speaking of originality in style it must not be forgotten 
that memory exercises a strong and often an insidious effect 
upon writing. That which has been greatly admired will have 
a tendency to impregnate the mind, and its echo, or, what is 
worse, its cadence, will be unconsciously repeated. The cliche 
is the greatest danger which lies in w'ait for the vapid modern 
author, w'ho is tempted t(» adcipt, instead of the one fre.sh form 
whic^h suits Ins special Ihouglil, a word or even a chain of words, 
which (umvenlionally repre.sents it, 1'hiis “ the devouring 
element ” was oiui? a striking variant for the short word “ fire,” 
and a dangerous hidden place was once well described as “ a 
veritable cleath-lrap,” but these have long been cliches whic^b 
can only be used by writers who are insincere or languid. Worse 
than these are <U)ntiniious phrases, and evcii sentences, sucJi 
as are met with in the leaders of daily newspape^rs, which might 
be lifted bodily from their plac'cs and inserted elsewhere, so 
completely have they lost all vitality and reality. 

With regard to the training whic^h those who wish to write 
well .should resign themselves to undergo, there is some 
diffenmee of opinion, based upon tlifft*ren<‘e of temperament. 
There are tho.se who believe that the gift of style is inborn, and 
will reveal itself at the moment of mental maturity without any 
external help, I'here are others who hold that no amount of 
labour is excessive, if it be directed to a study and an emulation 
of what are called “ the best models.'’ No doubt these theories 
are both admissible. If a man is not born to write well, no 
toil in the imitation of Addison or Ruskin will make his style 
a brilliant one; and a horn writer will express himself with 
exat'.iitude and fire even though he be but an idle student of 
the classics. Yet, on the other hand, the very large number of 
persons who have a certain aplitiicle for writing, yet no strong 
native gift, will undoubtedly cure themselves of faults and achieve 
skill and .smoothness by the study of those writers who have 
most kinship witli them.selves. 'I’o he of any servic^e, however, 
it seems that those writers must liave used the .same language 
as their pupils. f)f the imitation of the ancients much has been 
written, even to the extent of the publication of manuals. But 
what is that imitation of the vcTse of Hom<*r which leads to- 
day to Chapman and to-morrow to Pope ? Wliat the effect of 
the study of the prose of '^rheophrastus which results in the prose 
of Addison ? The good poet or prose-man, however clo,sely 
he .studies an admirable foreign model, is really anxious to .say 
something which ha^’ never before been said in his own language. 
'I'he .stimulus which he receives from any foreign predecessor 
must be in the direction of analogous or parallel effort, not in 
that of imitation. 

'Hie importance of words, indeed, is exemplified, if we regard 
it clo.sely, in this very question, so constantly iriooled, of the 
imitation of the ancients, by the loss of beauty fatally felt in a 
bad translation. Tlie vocabulary of a great writer has been, as 
l^ater says, “winnowed”; it is impossible to think of .Sophocles 
or of Horace as using a word which is not the l)est possible for 
introduction at that particular point. But the translator has 
to interpret the ideas of the.se ancient writers into a vocabulary 
which is entirely different from theirs, and unless he hasagcniu.s 
of almost equal impeccability he w'ill undo the winnowing work. 

xxv. ^ 
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He will scatter chaff and refuse over the pure grain which the 
classic poet’s genius had so completely fanned and freed. The 
employment of vague and loose terms where the original author 
has been eclectic, anti of a flood of verbiage where he has been 
frugal, destroys all semblance of style, although the meaning 
may be correctly preserved. 

The errors principally to be avoided in the cultivation of a 
pure style arc confusion, obscurity, incorrectness and affectation. 
To take tlie earliest of these first, no fault is so likely to be made 
by an impetuous beginner as a mingling together of ideas, images, 
propositions which are nt)t on the same plane or have no proper 
relation. This is that mass of “ stunning sounds and voices 
all confused ” which Milton deprecates. One of the first lessons 
to be learned in the art of good writing is to avoid perplexity 
and fatigue in the mind of tlie reader by retaining clearness and 
order in all the segments of a paragraph, as well as propriety 
of grammar and metaphor in every phrase. Those who have 
overcome tliis initial difficulty, and have learned to avoid a 
jumble of misreluted thoughts and sentences, may nevertheless 
sin by falling into obscurity, which, indeed, is sometimes a wilful 
error and arises from a desire to cover poverty of thought by 
a semblance of profundity. 'J'he meaning of “ olwcurity ** is, 
of course, in the first instnn(x* “ darkness,” but in speaking of 
literature it is used of a darkness whic'h arises from unintelligi- 
bility, not from depth of expression, but from cloudiness and 
fogginess of idea. 

Of the errors of style which are the consequences of bad taste, 
it is difficult to speak except in an entirely empirical spirit, 
because of the absence of any absolute standard of l)eauty by 
which artistic products can be judged. That kind of writing 
which in its own age is extravagantly cultivated and admired 
may, in the next age, be as violently repudiated; this docs not 
preclude the possibility of its recovering critical if not popular 
favour. Perhaps the most remarkable instance of this is the 
revolution made against the cold and stately Ciceronian prose 
of the middle of the 16th century by the so-called Kuphuists. 
'Phis occurred almost simultaneously in several nations, but has 
been traced to its sources in the Spanish of Guevara and in his 
English imitators, North and Pellie, whom Ly\y in his turn 
followed with his celebrated Euphues, Along with these may 
not unfairly be mentioned Montaigne in France and Castiglione 
in Italy, for, although these men were not proficients in Guevara’s 
artificial manner, his estilo alto, still, by their easiness and bright- 
ness, their use of vivid imagery and their graceful illumination, 
they marked the universal revulsion against the Ciceronian stiff- 
ness. Each of these new manners of writing fell almost immedi- 
ately into desuetude, and the precise and classic mode of writing 
in another form came into vogue (Addison, Bossuct, Vico, 
J ohnson). But what was best in the ornamental writers of the 
1 6th century is no>v once more fully appreciated, if not indeed 
admired to excess. A facilit)- in bringing up before the memory 
incessant analogous metaphors is the property, not merely of 
certain men, but of certain ages; it flourished in the age of 
Marino and is welcomed again in that of Meredith. A vivid, con- 
crete style, full of colour and images, is not to be condemned 
because it is not an abstract style, scholastic and systematic, 
it is to be judged on its own merits and by its own laws. It 
may be good or bad; it is not bad merely because it is meta- 
phorical and ornate. The amazing errors which lie strewn along 
the shore of criticism bear evidence to the lack of sympathy which 
has not perceived this axiom and has wrecked the credit of 
dogmatists. To Dc Quincey, a convinced Ciceronian, the style 
of Keats “ belonged essentially to the vilest collections of wax- 
work filagree or gilt gingerbread but to read such a judgment 
is to encourage a question whether all discussion of style is not 
futile. Yet that particular species of affectation which en- 
courages untruth, affectation, parade for the mere purpose of 
producing an effect, must be wrong, even though Cicero be 
guilty of it. 

The use of the word style,” in the sense of the present 
remarks, is not entirely modern. For example, the early English 
critic Puttenham says that “ style is a constant and continual 


j phrase or tenour of speaking and writing ” (1589). But it was, 
I in France and in the great age of Louis XIV. that the art of 
writing began to be carefully studied and ingeniously described, 
j Mme de S«vign6, herself mistress of a manner exquisitely dis- 
posed to reflect her vivacious, tender and eloquent character, 
is particularly fond of using the word ** style” in its modern 
sense, as the expression of a complete and rich personality. 
She says, in a phrase which might .stand alone as a text on the 
subject, Ne quittez jamais le naturel, votre tour s’y est forme, 
ct cela compose un style parfait.” Her contemporary, Boileau, 
contributed much to the study, and spoke with just pride of 
“ mon style, ami de la lumiere.” The expression to form one’s 
style, a se faire un style, appears, perhaps for the first time, in 
the works of the abbe d’Olivet (1682-1768), who was addicted 
to rhetorical speculation. Two great supporters of the pure art 
of writing, Swift and Voltaire, contributed much to the study 
of style in the i8th century. The former declared that “ proper 
words in proper places make the true definition of a style”; 
the latter, more particularly, that “ le style rend singuli^res les 
choses les plus communs, fortifie les plus faibles, donne de la 
grandeur aux plus simples.’' Voltaire speaks of “ le melange 
dcs styles ” as a great fault of the age in which he lived ; it has 
come to be looked upon as a principal merit of that in which 
we live. 

The problem of how to obtain a style has frequently been 
treated in works of more or less ephemeral character. In France 
the treatises of M. Albalal have received a certain amount of 
official recognition, and may be mentioned here as containing 
a good deal of sound advice mixed with much that is jejune and 
pedagogic. If M. Albalat distributes a poison, the antidote is 
supfdied by the wit of M. Remy de Gourmont; the one should 
not be imbibed without the other. 

See Walter Pater, An Essay on Style (London, 1889); Walter 
Raleigh, Style (London, 1897); Antoine Alhalat, L'Art d’icrire 
ensedpii en vin^t kpons (Paris, 1898), and iJe la Formation du style 
par V assimilation de$ auteurs (Paris, 1901); 3'<emy do Gourmont, 
Le Prohl^me du style (Paris, 1902). Also Goyer-Linguet, J.e Ginie 
de la langue franchise (Paris, 1846), and “ Loyson-Hridet (t. tf. 
Marcel Schwob), Moeurs des diurnales (Paris, 1902), a satire on 
the principal errors to which modern writers in all languages are 
liable. (K. (r.) 

STYLOBATE (Gr. erruXos, a column, and yScwrty, a base), the 
architectural term given to the ujijier step of the Greek temple 
on which the columns rest, and generally applied to the three 
steps. 

STYRIA (German, Sleiermark or Sieyermark), a duchy and 
crownland of Austria, bounded E. by Hungary and Croatia, S. by 
Carniola, W. by Carinthia and Salzburg, and N. by Upper and 
Lower Austria. It has an area of 8670 sq. m. Almost all the 
district is mountainous, and is distinguished by the beauty of its 
scenery and by its mineral wealth. Geographically it is divided 
into northern or Upper Styria, and southern or Lower Styria, 
and is traversed by various ramifications of the eastern Alps, 
To the north of the Enns are ramificatioas of the Salzkam- 
mergut and Enns Alps, which include the Dachstein (9830 ft.), 
and the Grimming (7713 ft.), and the groups of the Todtes 
Gebirge (6890 ft.) and of the Pyrgas with the Grosser Pyrgas 
(7360 ft.). The last two groups are separated by the Pyhrn Pass 
(3100 ft.), traversed by a road constructed in the Roman period. 
Then comes the Buchstein group with the Grosser Buchstein 
(7294 ft.). This group forms the northern flank of the celebrated 
Gcsausc, a defile 12 in. long, between Admont and Hiefiau, 
through which the Enns forces its course, forming a series of 
rapids. I’he southern flank is formed by the massif of the 
Reichenstciner Gebirge, which culminates in the Hochthor 
(7780 ft.) and belongs to the north Styrian Alps, also called 
Eisenerzer Alps. This group extends east of the Enns, and con- 
tains the Erzberg (5000 ft.), celebrated for its iron ores. Other 
groups of the north Styrian Alps are the Hochschwab, with the 
highest peak the Hochschwab (7482 ft.) and the Hochveitsch with 
the Hohe Vcitsch (6501 ft.). Then come the Lower Austrian 
Alps with the groups of the Voralpe (5800 ft.), of the Schneealpe 
(6245 ft.), and the Raxalpe, with the Heukuppe (6950 ft.). All 
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these mountains belong to the northern zone of the eastern 
Alps. South of the Enns, Styria is traversed by groups of the cen- 
tral zone of the eastern Alps : the Niedere Tauern, the primitive 
Alps of Carinthia and Styria and the wStyrian Nieder Alps. The 
principal divisions of the Niedere Tauern are : the Radstiidter 
Tauern with the Hochgolling (9390 ft.), the Wdlzer Alps with the 
Predigtstuhl (8349 ft.), the Rotlenmanner Tauern with the 
Grosser Bosenstein (8032 ft.), and the Seckauer Alps or Zinken 
group, whi(!h culminates in the Zinkenkogel (7865 ft.). The 
principal ramifications of the primitive Alps of Carinthia and 
Styria are : the Stang Alps with the Kdnigsstuhl (7646 ft.) and 
Eisenhut (8007 ft.), the Judenburger or Scethaler Alps with the 
Zirbitzkogcl (7862 ft.), and the Koralpen which culminates in the 
Grosser Speikkogel (7023 ft.). The Styrian Nieder Alps cover 
the country north and cast of the Mur, and contain the Fi.sch- 
bacher Alps with the Hochlant.s(!h (5646 ft.), the Wechsel group 
(5700 ft.), and the small Semmeriiig group with the Stuhlcck or 
Spitalcr Alpc (5847 ft.), and the Sonnenwendstein (4994 ft-)- 
In this group is the famous Semmering Pass, which leads 
from Lower Austria into Styria and is crossed by the Semmering 
railway. This railway, which was completed in 1854, is the oldest 
of the great (^ontin(mtal mountain railways, and is remarkable 
for its numerous and long tunnels, its viaducts and galloncs. 
It has a length of 35 m., beginning at Gloggnitz in Lower Austria 
and ending at Miirzzuschlag in Styria, and passes through some 
exceedingly beautiful scenery. The whole region is now a 
favourite summer resort. South of the Drave Styria is traversed 
by the following ramifications of the southern zone of the eastern 
Alps : the Bachcr Gebirge with the Cerni Vrch or Schwarzer Berg 
(5078 ft.), and the Sannthaler or Steiner Alps with the Oistriza 
(7709 ft.) and the highest peak of the group, the Grintovc or 
Grintouz (8429 ft.), which is situated on the threefold boundary 
of ('arinthia, (!arniola and Styria. Here is also the mountain 
country of Cilli,with the highest peak, the Wachberg (3364 ft.). 
The mountains decrease in height from west to cast, and the 
south-east of Styria may be described as hilly rather than 
mountainous. This part is occupied by the eastern outliers of 
the Alps, known as the Styrian hill country, and by the Windisch 
Riihcln, which is one of the most renowned vine distri<’ts in the 
whole of Austria. St yria belongs to the watershed of the Dan ube 
and its priiK’ipal rivers are : the Knns with its affluent the Salza, 
the Raab with the Feistritz, the Mur with the Miirz, the Drau or 
the Drave, and the Sau or Save, which receives the Sann and 
Sotla. Styria has numerous small Alpine lakes of whi(di the 
most important arc the (irundeksee, the Tdplitz-see, and the 
Leopoldsteiner-set!. There is a mean annual (lifTerence of about 
9^ F. between the north-west and the south-east. The best 
known mineral springs are the alkaline springs of Rohitsch 
and (ileichenberg, the brine springs of Aussee, and the thermal 
springs of Tiiffer, Neuhaus and Tobelbad. 

In spite of the irregular nature of the surface, but little of the 
soil can be called unproductive. Of its total area 47-49 % is 
covered with fine forests. About 19% is arable land, 12% 
pastures, 5*60 % meadows, while i-o6 % is occupied by gardens 
and 1*4 % by vineyards which produce wine of a good quality. 
Cattle-rearing has taken a great development and also dairy- 
farming in the Alpine fashion. A good race of horses is bred in 
the valley of the Enns, while poultry-rearing and bee-keeping 
arc carried on in the south. Fish and game are also plentiful. 
The great wealth of Styria, however, lies underground. Its 
extensive iron mines, mostly at Erzberg, which were worked 
during the Roman period, yield nearly half of the total produc- 
tion of iron in Austria. The principal foundries are at Ei.senerz, 
Vordernberg, Trofaiach, Hieflau, Zeltweg and Neuberg. Next 
in importance comes the mining of brown coal, which has also 
been carried on for a long time. The richest coalfields are 
situated near Leoben, near Voitsberg and Kdflach, near Eibis- 
wald and Wies, and round Trifail, Tuffer and Hrastnig. Its 
other mineral resources include graphite, copper, zinc, lead, salt, 
alum, potter’s clay, marble and good mill and building stones. 
Iron-foundries, machine-shops and manufactures of various 
kinds of iron and steel goods are very numerous. A special 


branch is the making of scythes and sickles which are exported 
in large quantities. Among its other industrial products are 
gla.ss, paper, cement, cotton goods, chemicals and gunpowder. 
Linen- weaving is a household industry. 

The population of Styria in 1900 was 1,350,058, which is 
equivalent to 156 inhabitants per square mile. This proportion 
is considerably above the rate in the other mountaintms regit)iis 
of Austria. Nearly all (98*74 ^‘o), profess the Roman (!atholi(^ 
faith and are under the bishops of Scckau and of Lavant. The 
Protestants number only a little over 13,000, while there arc 
about 2500 Jews. Two-thirds of the inhaliilanls arc Germans: 
the remainder, chiefly found in t ht* valleys of the Drave and Save, 
are Slavs (Slovenes). At the head of the educational institutions 
of the province stands the university of Graz. The local Diet, 
of which the two Roman Catholic bishops and the rector of the 
university of Graz are members ex offieio, is composed of 63 
members, while Styria sends 27 deputies to the Reichsrat at 
Vienna. For administrative purposes, the province is divided 
into 2r districts and 4 towns with autonomous municipalities, 
namely Graz (pop. J 38,370), the capital, Cilli (6743), Marburg 
(24,501) and Pettau (4227). Other important places are Leoben 
(10,204), Bruck on the Mur (7527), Mariazell (1263), Murzzu- 
schlag (4856), Eisenerz (6494), Vordernberg (3111), Judenburg 
(4901), Trifail (10,851), Eggenberg (()57o), Donawit.z (i3»093)> 
Koflach (3345) and Voitsberg (3321). 

In the Roman period Styria, which even thus early was famed 
for its iron and steel, was inhabited by the. Celtic Taurisci, and 
divided geographically between Noricum and Pannonia. Subse- 
quently it was successively occupied or travers(‘d by Visigoths, 
Huns, Ostrogoths, Langobardi, Franks and Avars. Towards 
the end of the bth century the last-named began to give way to 
the Slavs, who ultimately made themselves masttTS of the entire 
district. vStyria was included in the conf|uests of (Charlemagne, 
and was heneeforth comprised in the German marks erected 
against the Avar and the Slav. At first thi^ idt'tuily of Styria 
is lo.st in the great duchy of (Carinthia , corresponding more or less 
closely to the Upper (Carinthian mark. Tliis duchy, however, 
afterwards fell to pieces, and a distinet mark of Styria was recog- 
nized, taking its name from the margrave Ottacar of Stcier (1056). 
A century or so later it was created a duchy. In r 192 the; duchy 
of Styria came by inheritance to the house of Austria, and from 
that time it .shared the fortunes of Upper and Lower Austria, 
passing like them to th(i Habsburgs in 1282. The Prole.stant 
Reformation met an early and general welcome in Styria, but 
the dukes took the most stringent measures to stamp it out, 
offering their subjects recantation or expatriation as the only 
alternatives. At least 30,000 Protestants preferred exile, and 
it was not till the edict of tolerance of 1781 granted by Joseph II. 
that religious liberty was recognized. 

See Die (hterreichisch’Ufiffarische Monarchic in IVori und Hiid, 
vol. vii. (24 vols,, Wien, 1885-1002); A von Muchar, GesMchte 
des Ilersogtums SteUrfv.ark (8 vols., (iraz, 1844 -1807). It treats the 
history till 1.558. F. M. Mayer, (icschirhte dw Steiermark mit heson- 
derer Rucksicht auf das Kulturlehen (Graz, 1808); J. von Zahn, 
Styriaca (Graz, 1 894 - t 89(9. 

STYROLENE, also known as phenylcthylene 

or vinylbenzene, an aromatic hydrocarbon found to the extent of 
I to 4 % in storax; it also occurs with crude xylene in coal tar 
fractions. It may be obtained from storax by distillation with 
water, and synthetically by heating cinnamic acid with lime, by 
the action of aluminium chloride on a mixture of vinyl bromide 
and benzene, by removing the elements of hydrobromic acid from 
bromcfhylbenzene by means of alcoholic potash, or, best, by 
treating /8-bromhydrocinnamic acid wiih soda, when it yields 
.st)Tolcne, carbon dioxide and hyrlrobromic acid. It also results 
on condensing acetylene, and on reducing phenylacctylene by 
zinc dust and acetic acid. It is a clear, strongly refractive liquid, 
which has a pleasant odour; it boils at 144° and has a specific 
gravity of 0*925 at o^. Styrolenc is oxidized by nitric or chromic 
acids to benzoic acid ; reduction gives ethylbcrrizene; hydrochloric 
and hydrobromic acids yield a-haloirl ethylbenzenes, e.g. 
QH^CHChCH.^; whilst chlorine and bromine give a/ 3 -dihaloid 
ethylbenzenes, e.g, C,.H;/CHCl*CHjCl. 
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ing odour, and yield acetophenone when heated with water to 180". 
The Af-chlor compound results when B-phenyl-a-chlorlactic acid 
(from hypochlorous acid and cinnamic acid) is heated with water; 
It has a hyacinthine odour and yields pheiiylacctaldeliyde when 
heated witli water. Nitrostyrolene results when styrolene is treated 
wdth fuming nitric acid. 

Related to styrolene is phenylacetyleiie, C^Hft’CiCH, which results 
w'hcn o-brom styrolene or acetophenone chloride are heated to 130'’ 
W'ith alcoholic potash, or phenylpropiolic acid with water to 120®. 
It is a liquid, boiling at 139" and having a pleasant odour. It re 
sembles acetylene in yielding metallic derivatives with ammoniacal 
copper and silver solutions. On solution in sulphuric acid, followed 
by dilution with w»ater, it yields acetophenone. 

Stilbene or toluylene, C«Hft*CH:CH’CrtHf,, is symmetrical diplienyl- 
rthylene. It may be obtained by distilling benzyl sulphide or 
disulphide, by the action of sodium on be.nzaldchydc or benzal 
chloride, bv distilling fumaric and cinnamic phenyl esters : 
C«Hp-OC*C‘H:CH •CO*OC«H,,-*‘ 2 COa 

f- CflHfi’CHiCH 'QHr, {Ber., 18, p, 1945), and from chlor asyinmetrical 
diphenylethane derivatives which undergo a rearrangement when 
heated (Ber,, 7. p. 1409), Stilbene (from Or. trrUfieiv, to glisten) 
crystallizes in large, colourless, glistening monoclinic plates, which 
melt at 124® and boil at 300°. On passing the vapour through red-hot 
tubes it yields anthracene and toluene. Reduction with hydriodic 
acid gives dibenzyl, and heating with sulphur gives tetraphenyl- 
thiophene or thioricssal. Many derivatives are known, some of which 
exist in two structural forms, exhibiting geometrical isomerism 
after the mode of fumaric and maleic acids. Those substituted in 
the benzene nucleus arc obtained by condensing two molecules of a 
substituted benzyl and benzal chlorides. I'lie diortho sind dipara 
dinitro compounds result from the action of alcoholic potash on 
ortho- and para-nitrobenzyl chlorides. The latter on reduction 
yields a diamino compound, the disulphonic acid of which on diazo- 
tization and coupling with a phenol, &c-, gives valuable substantive 
cotton dyes after the type yielded by benzidine. Stilbene bromide 
when treated with alcoholic potash gives diphenyl acetylene or 
tolanc, CrtIl,-Ci(>C,5H,. 

STYX, in Greek mythology, a river which flowed seven times 
round the world of the dead. In the Iliad it is the only river 
of the underworld; in the Odyssey it is coupled’ with Oxytus 
and Pyriphlegethon, which flow into the chief river Acheron. 
Hesiod says that Styx was a daughter of Ocean, and that^ when 
Zeus summoned the gods to Olympus to help him to fight the 
Titans, Styx was the first to come and her children with her; 
hence as a reward Zeus ordained that the most solemn oath of 
the gods should be by her and that her children (Emulation, 
Victory, Power and Force) should always live with him. Again, 
Hesiod tells us that if any god, after pouring a libation of the 
water of Styx, forswore himself, he had to lie in a trance for a 
year without speaking or breathing, and that for nine years after- 
wards he was excluded from the society of the gods. In hi.storical 
times the Styx was identified with a lofty waterfall near N onacri.s 
in Arcadia. Pausanias (viii. 17, 6) describes the cliff over which 
the water falls as the highest he had ever seen, and indeed the 
fall is the hight^st in Greece. The ancients ntgarded the water as 
poisonous, and thought that it possessed the power of breaking 
or dissolving vessels of every material, with the exception of the 
hoof of a horse or a mule. Considering the undoubted importance 
attached by the ancients to an oath by the water of the Styx 
(cf. Herodotus vi. 74), and the supposed fatal result of breaking 
it, it is probable tliat drinking the water originally formed a 
necessary part of the oath, and that we have to do with the 
tradition of an ancient poison ordeal, common amongst barbarous 
peoples (for the geography and similar ceremonies sec Frazer’s 
Pausanias, iv., pp. 250-255). The people in the neighbourhood, 
who call it Mavro Nero (the Black Water), still think that it is 
unwholesome, and that no ves.sel will hold it. 

SUAKIN, or Sawakin, a seaport of the Anglo-Egyptian Sudan 
on the west side of the Red Sea in 19® 7' N., 37® 20' E. Pop. 
(1905), 10,500. Suakin stands on a coralline islet connected with 
the suburb of El-Kef on the mainland by a causeway and a 
viaduct. Access is gained to the liarbour through a winding and 
dangerous passage over 2 m. long, terminating in a deep oval- 
shaped basin several acres in extent, and completely sheltered 


The mainland part 
of the town is surrounded by a high coral wall, built in 1884 to 
resist dervish attacks. About a mile beyond is a line of outer 
forts. The climate is very hot, damp and unhealthy, and in the 
.summer months the government headquarters are removed to 
Krkowit 35 m. west of Suakin, on a plateau 3000 ft. above the sea. 

Suakin is less conveniently situated than some neighbouring 
points (e.g. Port Sudan) for the trade with the Nile Valley. The 
i.sland is without water and the harbour indifferent; yet the settle- 
ment is ancient. Here, as at Massawa, traders were presumably 
attracted by the advantages of an island site which protected 
them from the raids of the nomad Arabs of the mainland. The 
country inland belonged in the middle ages to the Beja {(pv,), 
but the trading places seem to have been always in the hands of 
foreigners since Ptolemais 'J’heron was established by Ptolemy 
Philadelphus for intercourse with the elephant hunters. After 
the rise of Mahommedanism many Arabs settled on the coast 
and mixed with the heathen Beja, whose rule of kinship and 
succession in the female line helped to give the children of 
mixed marriages a leading position (Makrizi, Khiiai, i. 394 seej., 
translated in Burckhardt’s Travels in Nubia, app. iii.). Thus 
in 1330 Ibn Batuta found a son of the amir of Mecca reigning in 
Suakin over the Beja, who were his mother’s kin. Makrizi 
says that the chief inhabitants were nominal Moslems and 
were called Hadarib. The amir of the Hadarib was still .sove- 
reign of the mainland at the time of j. I,. Burckhardt’s visit 
(1814), though the island had an aga appointed by the Turkish 
pasha of J idda. The place was seized in 1 5 1 7 by the Turks under 
Selim the Great, but Turkish control did not extend inland. 
Mehemet Ali after the conquest of the Sudan leased Suakin from 
Turkey, 'fhis lease lapsed with the pasha’s death, but in 1865 
Ismail Pasha reacquired the port for Egypt, Till the suppression 
of the slave trade Suakin was an important slave port and it 
has always been the place of embarcation for Sudan pilgrims to 
Mecca, legitimate commerce, rapidly growing before the revolt 
of the mahdi (1881), was greatly crippled during the continuance 
of the dervish power, though the town itself never fell into their 
hands. After the fall of the khalifa trade revived, the imports 
in 1899 being valued at £180,000, as against £170,000 in t88o. 
In 1906 the figures were : imports, £324,000; exports, £113,000. 
Pearl fishing is an important industry and cotton is cultivated in 
the neighbourhood. 

Suakin was the headquarters of the Egyptian and British 
troops operating in the eastern Sudan against the dervishes under 
Osman Digna (see Egypt, Military Operatimts, 1884, seq.). 
When these operations were begun a project for linking Suakin 
to Berber by railway, first proposed during Ismail’s viceroyalty, 
was revived and a few miles of rails w<Te laid in 1884. Then 
the Sudan was abandoned and the railway remained in abeyance 
until 1905-1906, when the line was at length built. ’J’he railway 
has a terminus at Suakin, but Port Sudan was cho.sen as the 
principal entrepot of the commerce carried by the railway. Not- 
withstanding the rivalry of its newly created neighbour, the trade 
of Suakin continued to develop. The port is (connected by 
submarine cables with Suez and Aden and with Jidda, which 
lies 200 m. north-east on the opposite coast of the Red Sea 
^see Sudan, § Anglo-Egyptian), 

SUARDI, BARTOLOMMEO {c, i4SS“^' 1536), Italian painter 
and architect, frequently called Bramantino, was bom in Milan, 
the son of Alberto Suardi. He executed a number of paintings 
containing portraits of celebrated personages for the Vatican. 
In 1508 he was engaged in Rome. Bramanie d’Urbino taught 
Bramantino architecture, and the pupil assisted the master in 
the execution of the interior of the church of San Satiro, Milan. 
In 1525 Bramantino was appointed architect to the court by 
Duke Francis (II.) Sforza and his aid as an engineer in the 
defence of Milan brought him a multitude of rewards. 
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Bartolommeo Suardi has been much confused with a certain 
Bramantino da Milano, of whom Vasari makes frequent and 
specific mention in his life of Piero della Francesca, his obser- 
vations on Benvenuto Garofalo and Girolamo da Carpi, and his 
life of Jacopo Sansovino. The Bramantino of Vasari, if he 
existed at all, worked for Pope Nicolas V. between 1450 and 
MSS* 

SUAREZ^ FRANCISCO (1548-1617), Spanish theologian and 
philosopher, was born at Granada on the 5th of January 1548, 
and educated at Salamanca. Influenced by the Jesuit John 
Ramirez he entered the Society of Jesus in 1564, and after 
teaching philosophy at Segovia, taught theolog\^ at Valladolid, 
at Alcala, at Salamanca, and at Rome successively. After 
taking his doctorate at Kvora, he was named by Philip II. 
principal professor of theology at Coimbra. Suarez may be con- 
sidered almost the last eminent representative of scholasticism. 
Jn philosophical doctrine he adhered to a moderate Thomlsm. 
On the question of universal he endeavoured to steer a 
middle course between the pantheistically inclined realism of 
J3uns S(U)tus and the extreme nominalism of William of Occam. 
The only veritable and real unity in the world of existences is 
the individual; to assert that the universal exists separately 
ex parte rei would be to reduce individuals to mere accidents 
of one indivisible form. Suarez maintains that, though the 
humanity of Socrates does not differ from that of Plato, yet 
they do not constitute realiter one and the same humanity ; there 
arc as many formal unities ” (in this case, humanities) as there 
are individuals, and these individuals do not constitute a factual, 
but only an essential or ideal unity (“ ita ut plura individua, 
quae dicuntur esse ejusdem naturae, non sint unum quid vera 
entitatc quae sit in rebus, sed solum fundamenUiliter vel per 
intellectum ”). The formal unity, however, is not an arbitrary 
creation of the mind, l)ut exists “ in natura rei ante omneni 
operationem intellectus.” In theolog)*, Suarez attached himself 
to the doctrine of Luis Molina, the celebrated Jesuit professor of 
Evora. Molina tried to reconcile the doctrine of predestination 
with the freedom of the human will by saying that the pn*- 
destination is consequent upon God’s foreknowledge of the free 
determination of man’s will, which is therefore in no way affected 
by the fact of such predestination. »Suarez endeavoured to 
reconcile this view with the more orthodox doc^trines of the 
('fficacy of grace and special election, maintaining that, though all 
share in an absolutely sufficient grace, there is granted to the 
elect a grace which is so adapted to their pecuiliar dispositions 
and circumstances that they infallibly, though at the same time 
quite freely, yield themselves to its influence. This mediatizing 
system was known by the name of cungruism.” Suarez is 
probably more important, however, as a philosophical jurist than 
as a theologian or metaphysician. In his extensive work 
Tractatus de Le^ihusaedeo legislatore (reprinted, London, 1679) 
he is to some extent the precursor of Grotius and Samuel Pufen- 
dorf. Though his method is throughout scholastic, he covers 
the same ground, and Grotius speaks of him in terms of high 
respect. The fundamental position of the work is that all 
legislative as well as all paternal power is derived from God, 
and that the authority of every law resolves itself into His. 
Suarez refutes the patriarchal thcor>^ of government and the 
divine right of kings founded upon it — doctrines popular at that 
time in England and to some extent on the Continent. Powder 
by its very nature belongs to no one man but to a multitude 
of men ; and the reason is obvious, since all men are horn equal. 
It has been pomted out that this accords well with the Jesuit 
policy of depreciating the royal while exalting the papal preroga- 
tive. But Suarez is much more moderate on this point than a 
writer like Mariana, approximating to the modem view of the 
rights of ruler and ruled. In 1613, at the instigation of Pope 
Paul V., Suarez wrote a treatise dedicated to the Christian princes 
of Europe, entitled Defensio catholicae fidei contra anglicanae 
sectae errores. This was directed against the oath of allegiance 
which James I. exacted from his subjects. James caused it to 
be burned by the common hangman, and forbade its perusal 
under the severest penalties, complaining bitterly at the same 
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f time to Philip III. that he should harbour in his dominions a 
decJareci enemy of the throne and majesty of kings. Suarez lived 
a very humble and simple life. He died alter u few days’ illness 
on the 25tb of September 1617 at Lisbon. 

The collocieO works of Suarez have been printctl at Mainss anti 
Lyons (ib^o), at Venice (1740- 1751), at Besanvon (i85()»i862) and 
in the collection of the Abbe Migne. His life has been written by 
Leschamps {Vila Suarediy PtTpignaii, 1(71). The cliitrl modern 
authorities are K. Werner’s Vrans Suarez u, die Scholastik dev 
letzten Jahrhunderlc (Kegensburg, iHtu), and Stockl’s Oe^chichle 
der Philosophie des Mittelalters, iii. 043 setp 

SUBIACO (anc. Sublaqueutn), a town of Italy, in the province 
of Rome, from which it is 47 m. E. by rail, picturesquely situated 
on the right bank of the Anio, 1339 11. above sea-level. Pop. 
(1901), 7076 (town), 8003 (commune). It has ironworks and 
paper-mills. Sublaqueum was so called from its position under 
the three artificial lakes constructed in the gorge of the Anio 
in connexion with the aqueduct of the Anio Noviis, which had 
its intake at the lower end of the lowest of thein (the Simbruina 
stagna of Tacitus). On the banks of this lake Nero constructed 
a villa, in the remains of which was found the beautiful head- 
less statue of a youth kneeling, now in the Musco delle Tcrmc 
at Rome. There is no mention of the villa after Nero’s time. 
The lakes gradually ceased to exist owing to the action of the 
Anio, the last dam being washed away in 1305.1 In 494 St 
Benedict retired to this spot, then already deserted, and took up 
his abode as a hermit in a cave (Sacro Speco) aboV(; the lakes of 
the Anio. In 505, probably, he founded the first of his twelve 
monasteries, completing their number between 510 and 529, 
when he went to Cassino. The chronicles state that the principal 
monastery wa.s devastated by the Lombards in 60 j, and rebuilt 
in 705; but there is little foundation for these statements. The 
first authentic*, document that we have is the mention in the 
Liber pontificalia of the gift of vestments by Leo IV. (847-855) 
to the monastery of S. Silvester, S. Benedict and S. Schola.slica, 
and to the church of SS. Cosmas and Damian. 'J'he former is 
probably that at the Sacro Speco. The monastery was confirmed 
in its possessions by Pope Gregory JJ and his successors, and 
had by the loth c*.cntury vcTy considcTahlc landed properties 
with feudal jurisdiction enuintTutcd in several documents, the 
first dating from 926, and an inscription of 1052 (cf. Regesto 
sublacense, Home, 1891). The church cledicrated to S. Scholastica, 
S. Benedict’s sister, was erec'Acul in (^8i, according lo an insc:rip- 
tion belonging to a later date, but ciarvcd upon a slab decorated 
with reliefs of the end of the 8th, or the lM‘.ginning of the 9th, 
century. 

In 1053 the church was restored and a campanile built, which 
still exists; and in the middle of the i3ih century the church was 
rebuilt in the Gothic style. Other buildings grew up round it; 
the cloister on the right is a fine Romanesque arcaded court with 
twisted columns and mosaics, the south side of whicdi was con- 
structed by Lorenzo, the first of the family of the (\)smati, early 
in the 13t.I1 century, while the other three sides arc due to his 
son Jacopo and to Jacopo’s sons Luca and Jacopo, who worked 
here in the time of tlie abbot Lando (j 227-1243). The irregular 
atrium in front of the church is probably contemporary with its 
rectinslruction in the Gothic style about 1274, while the outer 
court dates from the end of the i6th century. The church, with 
the exception of the campanile, was modernized in 1771-1777. 
The right of the monks to elect their own abbot, who had by that 
time obtained a position of great importance, was cancelled in 
1388, and in 1455 the abbot was suspended, and the administra- 
tion handed over to the Spanish cardinal, Giovanni Torquemada. 
For the whole of the i6th century it was in the hands of the 
Colonna family, who were commendatories of it. During the 
17th century, the Barberini held it, but in 1753 Benedict XIV. 
separated the spiritual and temporal dominions, placing the 
latter under officials directly dependent on the papacy. The 
commendatories were as a rule cardinals. As regards monastic 
discipline, the abbey had since 1514 been subject to the rule of 
Monte Cassino, and it was only in 1872 that it regained from 

1 The bull of 596 attributed to him is, however, now recognized 
as apocryphal. 
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Pius IX. its independence and became an autonomous congre- 
gation. Arnold Pannartz and Conrad Schweinheim, two German 
ecclesiastics, set up here the first printing press in Italy, issuing 
an edition of Donatus (1465), followed by one of Cicero (1465) 
and of Lactantius (1465). Copies of the Lactantius, of the Augus- 
tine of 1467, which was probably printed not here but in Rome, 
whither the printers migrated in that year, and of other rare 
incunabula arc still preserved here. Still more interesting 
is the monastery of the Sacro Spet^o, higher up the hill, dating, 
it would seem, from the 9th century, though little earlier 
than the 13th remains. The Grotta dei Pastori contains some 
frescoes of'the 9th century, while the Sacro Speco, or cave of 
St Benedict, contains frescoes of the 13th, and so does the lower 
church, the latter having been decorated in the first twenty years 
of the 13th century, and in part repainted in the latter half of 
the same century by an otherwise unknown master Gmxolus. 
The upper church contains scenes from the life of Christ by an 
unknown Sienese master of the end of the 14th century, to whom 
is also attributable a remarkable fresco of the triumph of death, 
on the stairs from the tower church to the Cappclla dei Pastori, 
and some 15th-century work, and in the chapel of S. Gregory a 
remarkable' portrait of St Francis of Assisi (who was perhaps 
here in 1218), probably painted before 1228, as it lacks the halo 
and the stigmata. The whole group of buildings is constructed 
against the rocky sides of the gorge, part of it on massive sul)- 
structions. The town contains various buildings constructed by 
Pius VI., who as cardinal was commendatory abbot of .Subiaco. 
It is crowned by a medieval castle constructed originally by 
Gregory VTI. 

See r. Egidi, G. (iiovannoni, F. Hermanin, V. Fcdcrici, 1 Monas- 
teri di Subiaco (Rome, 1904); A. Colasanti, L* Anienc (Bergamo, 
i9o()). (T. As.) 

SUBINFEUDATION) in English law, the practice by which 
tenants, holding land under the king or other superior lord, 
csLTved out in their turn by subletting or alienating a part of 
their lands new and distinct tenures. The tenants were termed 
“ mesne-lords,'’ with regard to those holding from them, the 
immediate tenant being tenant in capite. The lowest tenant of 
all was the freeholder, or, as he was sometimes termed tenant 
paravail. The Crown, who in theory owned all lands, was lord 
paramount.' 'J’he great lords looked with dissatisfaction on the 
increase of such subtenures. Accordingly in 1290 a statute was 
passed, Quia emptores, which allowed the tenant to alienate 
whenever he pleased, but the alienee or person to whom he 
granted was to hold the land not of the alienor but of the same 
immediate lord, and by the same services as the alienor held it 
before. (See further, Manor.) 

SUBJECTIVISM, a philosophical term, appli('d in general 
to all theories which lay stress on the purely mental sides of 
experience, opposed to objectivism. In the narrowest sense 
subjectivism goes to the logical extreme of denying that mind 
can know objects at all (cf. Solipsism). The doctrine originates 
in the fact that the most elementary psychic phenomena pre- 
suppose in addition to the data of the senses (which as .such are 
momentary) a combining action of the mind. (See I dealism.) 

SUBLETRAS, PIERRE (1699-1749), French painter, was born 
at Uzes (Gard) in 1699. He left France for Italy in 1728, having 
carried off the grand prix. He there painted for the Canons of 
Asti “ Christ’s Visit to the House of Simon the Pharisee ” 
(Louvre, engraved by Subleyras himself), a large y^^ork, which 
made his reputation and procured his admission into the Academy 
of St Luke. Clardinal Valenti Gonzaga next obtained for him 
the order for “ Saint Basil and the Emperor Valens ” (small 
study in Ix)uvre), which was executed in mosaic for St Peter’s. 
Benedict XIV. and all the princes of Rome sat to him, and the 
pope himself commanded two great paintings — the “ Marriage 
of St Catherine ” and the “ Ecstasy of St Camilla ’’—which he 
placed in his private apartments. Subleyras shows greater 
individuality in his curious genre pictures, which he produced 
in considerable number (Louvre). In his illustrations of l-a 

^ Paramount and paravail arc derivcil from the Latin ad montem 
and ad valUmy signilyiiig the highest ami lowest, respectively. 


-SUBLIMINAL SELF 

Fontaine and Boccaccio his true relation to the modern era 
comes out; and his drawings from nature are often admirable 
(see one of a man draped in a heavy cloak in the British Museum). 
Exhausted by overwork, Subleyras tried a change to Naples, 
but returned to Rome at the end of a few months to die 
(May 28, 1749). His wife, the celebrated miniature painter, 
Maria Felice Tibaldi, was sister to the wife of Trimolli^re. 

SUBLIME (Lat. sublimis, exalted), in aesthetics, a term applied 
to the quality of transcendant greatness, whether physical, moral, 
intellectual or artistic. It i.s specially used for a greatness with 
which nothing else can be compared and which is beyond all 
possibility of calculation or measurement. Psychologically 
the effect of the perception of the sublime is a feeling of awe or 
helple.ssncss. The first study of the value of the sublime is the 
treatise ascribed to Longinus {q^v,), On the Sublime (strictly 
llcpt vipovi:). Burke and Kant both investigated the subject 
(cf. Burke’s Essay on the Sublime and Beautiful, ^756) and both 
di.stinguished the sublime from the beautiful. Later writers 
tend to include the sublime in the beautiful (sec Aesthetics). 

SUBLIMINAL SELF. The phrase subliminal self,” which 
is one that has figured largely of recent years in discussions of 
the problems of “ Psychical Research,” owes its wide currency 
to the writings of F. W. H. Myers, especially to his po.sthumous 
work Human Personality and its survival of Bodily Deaih, It 
is iLsed in a wider, looser sense and a narrower, stricter sense, 
which two senses arc often confused in a way very detri- 
mental to clear thinking. In the stricter usage the phrase 
implies the peculiar conception of human personality expounded 
at great length and with a wealth of learning and eloquence by 
Myers; it stands for an hypothesis which seemed to its author to 
bring almost all the strange facts he and his associates observed, 
as well as many alleged facts whose reality still remains in dis- 
pute, under one scheme of explanation and to bring them also 
into intelligible relation with the body of generally accepted 
scientific principles. But the phrase “ Subliminal Self ” is now 
often used by those who do not fully accept Myers’s hypothesis, 
as a convenient lieading to which to refer all the facts of many 
different kinds that seem to imply subconscious or unconscious 
mental operations. This article is only concerned to expound 
the meaning of the phrase as it was employed by Myers, and 
it is much to be wished that it should only be used in this 
stricter sense. 

In the speculations of Schopenhauer and of Eduard von 
Hartmann, the “ Unconscious ” played a great part as a meta- 
physical principle explanatory of the phenomena of the life and 
mind of both men and animals. But with these exceptions, the 
philosophers and psychologists of the 19th century showed them- 
selves in the main reluctant to admit the propriety of any con- 
ception of unconscious or subconscious mental states or opera- 
tions. The pnjdominant tendency was to regard as the issue of 
“ automatic ” nervous action or of “ unconscious cerebration ” 
whatever bodily movements seemed to lake place independently 
of the consciousness and volition of the subject, even if those 
movements seemed to be of an intelligent and purposeful 
character. This attitude towards the subconscious is still 
maintained by some of the more strictly orthodox scientists; 
but it is now very widely accepted that we must recognize in 
some sense the reality of subconsciou.sness or of subliminal 
psychical process. The conception of a limen (threshold) of 
consciousness, separating subconscious or subliminal psychical 
process from supraliminal or conscious psychical process, 
figured prominently in the works of G. T. Fcchner, the father 
of psycho-physias, and by him was made widely familiar. 
Fcchner sought to prove that a sensory stimulus too feeble to 
affect consciousness produces nevertheless a psychical effect 
which remains below the threshold of consciousness, and he tried 
to show ground for believing in the existence of a vast realm of 
such subliminal psychical processes. But his arguments, founded 
though they were on epoch-making experiments, have failed 
to carry conviction; and it is in the main on other grounds 
than those adduced by Fechner that the reality of modes of 
mental operation which may properly be called subconscious or 
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subliminal is now generally admitted. During the last quarter 
of the 19th and the opening years of the 20th century, there has 
been accumulated a mass of observations which suffit'es, in the 
opinion of many of those best qualified to judge, to establish the 
reality of processes which express themselves in purposeful 
actions and which bear all the marks from which we are accus- 
tomed to infer conscious cognition and volition, but of wdiich 
nevertheless the subject or normal personality has no knowledge 
or awareness other than such as may be shared by any second 
person observing his actions. 

Among the commonest and most striking of such manifesta- 
tions is the “ automatic writing which a considerable proportion 
of normal persons are capable of producing, A person who has 
this power may sit absorbed in reading or in conversation, while 
his hand produces written words or sentences, of which he knows 
nothing until he afterwards reads them. The matter so written 
varies in different cases from illegibly scrawled fragments of 
words and sentences to long, connected, sometimes elo(|uent, 
frequently more or less dramatic, disquisitions. In some 
cases the “ automatically ” wTiting hand (’an be induced to 
make intelligible rejdies to (picstions whis|)ercd or otherwise put 
to the subjc(‘t in such a way as not to draw his attention from 
some other object or topics with which it seems to be fulbj 
oc(Uipied. Jn some cases the matter so written states fac^s 
previously known to the subject but which he is unable to 
recollect by any voluntary effort. And in rare cases the 
matter written seems to imply knowledge or capacities which 
the subject w'as not believed to posst‘ss either by himself 
or by his friends. Other actions, including connected speech, 
may be produced in a similar fashion, and in the last case 
the subject hears and understands the words uttered from his 
own mouth in the same way only as those from the mouth 
of another ptTson. ** Talde-tilting/’ “ planchette-writing," and 
the various similar modt*s of spelling out by the aid of a 
code intelligible replies to (jueslions, which have long be(m 
current in spiritistic circles and which, by those who practise 
them, arc often regarded as the operations of disembodied 
intelligeru’es, se(?m to belong to the same class of process. 
In extreme cases the manifestations of such subccmscioiis or 
(better) co-conscious operations are so frequent, exhibit so 
much continuity and express so clearly a train of thouglit, pur- 
pose and memory, that thvy compel us to infer an organized 
personality of which they are the expression; such are the cases 
of double or multiple consciousness or personality. Very similar 
manifestations of a ** co- consciousness may be produced in a 
consideralile proportion of apparently normal persons by means 
of post-hypnotic suggestion ; as when suggestions are made during 
hypnosis, which afterwards the subject carries out without being 
aware of the actions, or of the signals in response to which he acts, 
and without any awareness or remembrance of the nature of the 
suggestions made to him. The more sober-minded of the investi- 
gators of these phenomena have sought to display all such cases 
as instance's of division of the normal pcTsonalily, and as expli- 
cable by the principle of cerebral dissocialiem (sec Hypnotism); 
the more adventurous, concentrating their attention on the 
more extreme instances, regard all such manifestations as in- 
stances of the posstjssion and control (j)artial or complete) of the 
organism of one person by the spirit or soul of another, generally 
a deceased person. Myers’s hypothesis of the subliminal self 
was a brilliant attempt to follow a middle way in the explanation 
of these strange cases, to reconcile the two kinds of explanation 
with one another, anei at the same time to bring into line with 
these other alleged facts of perplexing character, especially 
veridical hallucinations various types of communication 

at a distance (see Telepathy), and all the more striking instances 
of the operation of suggestion and of hypnosis, including the 
exaltation of the powers of the senses, of the memory and of 
control over the organic processes. 

Myers conceived the soul of man as capable of existing 
independently of the body in some super-terrestrial or extra- 
terrene reiilm. He regarded our normal mental life as only 
a very partial expression of the capacities of the soul, so much 


only as can manifest itself through the human brain. He 
regarded the brain as still at a comparatively early stage of its 
evolution as an instrument through which ihe^ soul operates in 
the material world. So much of the life of the soul as fails to 
find expression in our conscious and organic life through its 
interactions with this very inadeejuate material meclianism re- 
mains beneath the threshold of consciousness and is said to 
constitute the subliminal self. The subliminal self as lluis con- 
ceived would be better describe'cl as the subliminal part of the 
self, a part which surpasses the supraliminal or normal conscious 
self to an indefinitely gr(?at degree as regards its range of psych ioal 
faculties. It was further conevived as being in touch with a 
realm of psychical forces from whie’h it is able to draw supplies 
of energy which it infuses into the organism, normally in limited 
quantities, but, in exe’cptionally favourable circumstances, in 
great fie Hitls, whie’h for the lime being raises the mental operations 
and the powers of the mind o^'cr the body to an ahnormallN' 
high level. 

It is a leading feature of this protean conception, that many of 
the abnormal mental manifestations that have commonly been 
regarded us symptoms of nu'iital or nervtiiis disease or tlegeiiera- 
< lotion are by its aid brought into line with mental procc'sses that 
Vre by common consent of an unusually high type, the intuitions 
of genius, the outbursts of inspired poesy, the emotional fervour 
or the ecstasy that carries the niart\T triumphantly through 
the severest trials, the enthusiasm that enaliles the human 
organism to carry through incredible labours. Myers's hypothesis 
thus boldly inverts the dominant view, which sers in all depart- 
tures from the normal symptoms of weakness and elege^iierae’y 
and which seeks to bring genius and ee'stasy down to the level of 
madness and hysteria ; the hypothesis of the* sul)liniinal se?lf seeks 
to leved up, rather than to level down, and to display many of 
these departures from normal mcnUil life* us being of the same 
nature as the operations of genius, as being, in common with 
these, uprushes of the subliminal self, which temporarily accjuires 
a more comphne control of the organism and therefore achieves 
at such times a more complete expr(?ssion of its powers. And 
these rare displays of subliminal capacities are held to foreshadow 
the further course of mental evolution, to afford us a glimpse of 
the higher plane on which the mind of man may habitually and 
normally live, if further evolution of the nervous system shall 
render it a less inadequate medium for the exercise of the? 
spiritual faculties and for the influx of the psychical energies 
which at present, owing to its imperfections, are for the most 
part latent or confined to the subliminal self. 

This bold and far-reaching hypothesis has not up to the 
present time been accepted by an\ considerable number of pro- 
fessional psychologists, though its author's great liteTary power 
has secured for him a respectful hearing. 'J’he comparative 
indifferene e sliown to it by the scientific and philos()i)hical world 
must be ascribed to considerations of two kinds. In the first 
place, it is ri^dilly tell that a very large proportion of the alleged 
facts which it is designed to explain are not yet supported b)' 
evid(*nt:e of such a nature as warrants an unrescTved acceptance 
of them. Secondly, even if further investigations of the type 
of those carried on by the Society for Psychical Research should 
prove? Myers’s belief in the reality of all or most of these facts to 
have been well-founded, there will remain difilculties and weak- 
nesses intrinsic to the? hypothesis, which at prefsent seem vetry 
.serious. In addition to all the great difficulties that must attach 
to any conception of human personality as a spiritual entity 
capableof existing independently of the body, Myers’s conception 
raises many difficulties peculiar to itself, the chief of whie'li may 
he briefly indicated. First, the conception of the relation ()f 
the subliminal to the nejrmal or supraliminal self is in Myers’s 
presentation extremely vacillating and uncertain, and it is 
probably radically incapable of definitiejn and cemsistency. 
Secondly, two alleged .supernormal phemjinena, to the establish- 
ment of which “ psychical research *’/has been devoteel most 
energetically and (in the view of manw of the workers) with the 
greatest success, and which from ewCry point of view are the 
me^st important and interesting, a^i supernormal communications 

/ 
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between the living (telepathy) and communication between the 
dead and the living. Now, if either or both of these modes of 
communication should eventually prove to be facts of nature, 
neither will need the hypothesis of the subliminal self for its 
explanation. Such evidence as we have of the latter kind of 
communication is almost wholly of the form of messages written 
or spoken by entranced persons (see Trance) which claim to be 
sent by the souls of the dead to friends still living, and these 
messages (if they are what they claim to be) imply, and were held 
by Myers himself to imply, possession or control of the brain 
of the living medium by the soul of the dead who transmits the 
message. Both phenomena need, then, for their explanation 
onl>' the two great assumptions -first, that the soul is an entity 
capable of disembodied existence; second, that in its psycho- 
physical interactions any soul is not strictly confined to inter- 
action with one particular brain. 

The third great difficulty is of an emotional order. All the 
laborious research whose results Myers has sought to harmonize 
by means of his conception of the “ subliminal self has been 


initiated and sustained by the desire of proving the continued 
existence of the human personality after the death of the body. 
But, if Myers’s doctrine is true, that which survives the death of 
the body is not the normal self-conscious personality of a man 
such as is known and valued by his friends, but a personality of 
which this normal personality is but a stunted distorted frag- 
ment; and it would therefore seem that according to this doctrine 
death must involve so great a transformation that such slight 
continuity as obtains must be insufficient to yield the emotional 
satisfaction demanded. The hypothesis would thus seem to 
destroy in great measure the value of the belief whi('h it seeks to 
justify and establish. 

Soe F. W. H. Myers, Human Personality and its Survival of Bodily 
Death (1st ed., I^ohdon, 1003: and etl., abridged and edited by L. H, 
Myers, London, 1907) ; Morton Prince, The Dissociation of a Person- 
ality (I.ondon, 1906); J. Jastrow, The Subconscious (London, 1906). 
See also many papers by various hands in Proceedings of the Society 
for Psychical Research, especially in part xlvi., vol, xviii., and the 
literature referred to under Tran<'K. ^W. McD.) 


END OF TWENTY-FIFTH VOLUME 


PHntetkby R, Si R, Clark., LIMITFU, F.dinbnrgh ««.» RiCHaRDCt av i SON*;, I.IMITUP, Lofidon mntt Btmemy, 






